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ADNOTARE
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habiltat " n Ht i i n"He chidmi ce, Chi Hinktu, 202

Structura tezei: Adnoar e RO; BN 'H RU), Introducere6 capitole, @ nc | uz i i gen
r e ¢ o maBibdidgrafie din 514 titluri, 235 paginit e x t d %4 db fgarik. 37 tabele.
Rezul t at eal ®stpoubb™ii néGdtteec r “Lir i , intldsivu m "Hi 4 p icteo | “n
15 articole cu factor de impac¢t9 " n revi st e3 hatHepomhee | a ma
naH onal e 'HH4birnetveertnea ldieo nianlvee,n "Hi e

Domeniul de studii: 143.0471 Chi mi e bi oorgani ct, chimia cc
activi.

Cuvinte-cheie:(-)-Sclareol, (+}l ar i x ol , ¢ o mysintézat rnaonr sl ffatbekiniogiic i |,

oxi dare anodi ct, ,hibnzanblecrlarieterpendetenocialcr, caaimedle?, 4
triazoli, 2-aminol,3tiazoli, 1,3,4oxadiazol, 1,3,4tiadiazol, studiu fitochimic, activitate
antf ungi ct Hi, atmdnyitoact er i ant

Scopul :Ebabbrarea unora sasmmdmegideorsinmttazial i
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fotooxidtrile sensibilizate, aeimpdcapoztiaaswpmao d i
mediului'ij u s ttehmologiiknonpoluante, nora gr e s i tmeeA K i f o setf4 boebeieli n u
de inven™H e “n care sunt revendicate proced
|l mpl ement ar ea r ez uldetzautletlaotre | &t icienr’dieftitcrei:l or
procesul de instruire a ¢ u rCkimie biobrg n ®c tBbWonerea sintetict

principiilor actived0 | a programel e Tdeehnot odi a oeoduscel

medicinale Au fost brevetat@rocelee | e de s i nt e 4do ridgnorthbdanicinoij t at

care pofi implementa "Hin pr anctciaclti t ate de remedii anti f
SUMMARY

Cl OCARLAN Al exandru: Synthesis of bi ol ogic

advanced functionalization and phytochemical study of some local plant sourceBhesis of
doctor habilitate in chemistry, Chisinau, 2024

Structure of the thesis: Annotation (in RO, EN and RU), Introduction, 6 chapters, General
conclusions and recommendations, Bibliographysbd titles, 235 pages of basic text, 44
figures, J tables. The results obtained havem@ublished in ®scientific papers, includingne
chapter in a bookl5 articles with impact facto in national journals, 37 abstracts at national
and international scientific eventmd 4 patents.

Field of studies:143.04i Bioorganic chemistry, agmistry of natural and physiologically active
compounds.

Keywords: (-)-Sclareol, (Hlarixol, norlabdae compounds, synthesis, photochemical
transformations, anodic oxidation, microwave irradiation, terbterocyclic molecular
hybrids, diazins, 1,2,4triazoles, 2amincl,3-thiazoles, 1,34xadiazoles, 1,3;ffadiazoks,
phytochemical study, antifungal and antibacterial actiuity,jtro tests.

The aim of the work: Development of synthetic schemes of biologically active natural
analogues, derivativesitiv an advanced degree of functionalization and terbeterocyclic
molecular hybrids, by classical and unconventional methods basedsatateol and (+)arixol,
elucidation of reaction mechanisms, the structures confirmation, determio&tiom bidogical
activity of the synthiic compounds and carrying out a complementary phytochemical study of
the local plant sources of interest, testing the biological activity

The objectives of the work:Consist in the development of new methods for the syrghasi
natural analogues, tetrand pentanorlabdarcompounds with advanced functionalization and
diazire, 1,2,4triazole, 2amino1,3-thiazole, 1,3,4xadiazolel,3,4tiadiazok molecular hybrids

from vegetable waste, by classical and-gonventional metbds (phote and electrochemical,
microwave irradiation); elucidation of possible reaction mechanisms; carrying out phytochemical
studies of local plant sources; biological testing of synthesized compounds and plant extracts fo
their further uses; estalfimg the structur@ctivity relationship.

Scientific novelty and originality: For the first time, efficient, original, sterecand
regioselective syntheses of natural analogues, norlabdampounds with advanced
functionalization and series oholecular heterocyclic hybrids werechieved;proposed the
mechanisms of some reactions; carried theat phytochemical studies of local plant sources;
identified a series of synthetic compounds with advanced antimicrobial activity and established
the structureactivity relationship.

Fundamentally new results for science and practice obtainedConsist in the development of
new procedures for the transformation of natural labdditerpenoids )-sclareol and (+)
larixol, obtained from Clary sage waste and larch oléorasto biologically active natural or
synthetic compounds with possible applications in the pharmaceutical industry, including
through environmentally friendly methods of synthesis. A new direction of synthesis of
molecularheterocglic hybrids possessinbiological activity was developed. The phytochemical
composition of local sources of food and therapeutic importance, such as apples and berrie:
aromatic anaessential oil producinglants, was determined.

Theoretical significance: The research resultsonfirm the possibility and practical utility of
transforming local waste into compounds of practical importance; demonstrate the utility and
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efficiency of applying noftonventional synthetic methods in the chemistry of natural
compounds; completeéhe sciatific information regarding to mechanisms of reactions in the
series of norlabdan compounds, including hetengdic hybrids; and those related to the
structureactivity relationship of synthetic compounds, the qualitative composition and
usefulness of lcal plant materials and products derived from them.

Application value: Antimicrobial activity testing of syntétic compounds confirmed that 29

them show pronounced activity. The phytochemical study of the local plant sources confirmed
the conformity ofthe chemical composition of the local plant materials and the products derived
from them to the standards in force. The obtained results are of interest to pharmaceutica
companies, local producers of fruits, aromatic, essential oil producing and meglaimtal and

those involved in their processing. The use of-oconventional methods, such as photolytic
degradations, sensitized photooxidations, anodic oxidation and microwave irradiation, have &
positive impact on the environment and justify fpwilluting, nonaggressive and cheap
technologies. 4 invention patents were obtained in which the synthesis preaadoieactive
compounds are claimed.

Implementation of scientific results: The research results were implemented in the training
process in the aoses Bioorganic dhiemistry and 'Synthetic and sersiynthetic peparaion of

active principles in the Bachelor's degreprograms in theTechnology of cosmetic and
medicinal poducts The synthesis procedures and the activit4 oew norlabdanic compousad

that can be implemented in practice as antifungal remedies clamed
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INTRODUCERE

Actualitatea Hi I mp&r n & e 'Ha, doneegid mplicatis alr d a
chimiei organice arc a obi ect de studiu un i,o8teumdre
posibilitHd@éi gerekr mrtatae strimcpotri For compmiHc

structurt 'Hi proprivtatiH i dotafHe, ds maddcémp
de NatuLk'H r e pde® i tOrkie

Nivelul contemporan de dezvoltare a chimiei organice permite identificar@g i d Lt
compuHi |l or "™Mintt cu propri et t Hi specifice
exemplucoc | uderctestn sens< omp tedpenicictairteuise car aoct er
mare varietate dechelete carbonice.

Prezenta tezt reprezintt o combcensmtédzne ¢
organickt modernt. Una dtiengiree beil oemipnoeattiec £f,i d
sintezat ot al £ s auunoe micsoimptuekzia natur al i cunoscu
accesibile, precum sut){s c | ar eoll aad i xHol Ul+,) care posedit sc
acest caz se punaccentulpe si nt eza wnan'idinoknra | necesardedetajpe
reagenHi -pbDi aiafiHH] hanot or i car e |samarederaa | :
acceptabile la excelente.

O altt strategi e f celeausniotrt co mE w'HGi tcl teu ip
func™Hi onalizare avansatt “"n baza acel or a'Hi
reproducere a unor modele naturale, dar de realizare@ r a mb i "Hi i de crear
proprti etk Hi util e. Cin dicractHita shoait egice c
mol ecul ar i ce posedt activitate biologict F
Un avant aj al ' ucr brii constt “n wutilizare
nec onv e npketemoaselmediuldii

O a ltratdge osconstituie studlie fitochimice ale sursdor vegetale, care de obicei

preceds i nt eza <ch-zmsét Hpr oopfreiru i nf or ma’™Hi i ut i
acestora, structuraompment el or idemtifncgeaerHal ,peacamc
utiliztrile practice ale speciilor studiate

Un alt avant aj al Lokr arcitii vi t atceoansantu
compuHi |l or de sintezt, probel or v éehaitrcaibre Hi
compd#&i sicut ezt i vitate "naltt Hi procedeel e

CompuHi i ter fleriicidensagiubtaeczutr £t de o ate
cercetttorilor datoritt iscpeecpgea udarie |l alrgmarmri

posibilt utihi made ai adce s tfanrayarciectitdlie damenii deo s m
activitabDe euxmeampel u, “n prezent, unaa ctdenih pr
omenirea 0 constituie malaldiiprovocate dé u n g i HDi baatesiti .moti v,
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remedi i antifungi ce ‘Hi anti bacteiene eficie
pentru Memmomwiitt ipopul art ptLtst leeatualedlosita deadcolma "Hi
pentru tratarea acestor mal adi i, mul te din
conHin “n special coalmplonpat eet eri ged o sctoenitai M
proieceze structuri moleculare npicare " n unel e nganzipiractive dale wumor

medi cament e cu pr o.pOb iditnteie aanunonmi chobr ene

heterociclice “"n baza wunor compu Hi terpeni
organi ct. Cn acestatarzitincatdt i eiginilupe s L ¢
d e t e rbrocompatibilitata K i t oxriecddsatpeodusel or de sint

heterocicliceact i vi t t™Hi |l e Dbi ol ogiettoea. pr onun™Hat e Hi
Lucrarea prezentpr aecsttiec Lo ac ognefihi cotalitate eter "Hi o

structuri hij Inr isgpes darma™M enlug ec UHiact i vi t at ea an
Lucrarea a hoé&tboChatmirantGoMmpu Gi | or Nat ur
al Institutului de ChirealUni ver si t £ ™Hi i de Stat din Mol do:
“n mare parte sunt de origine |l ocallt
Scopul . Dat¢okiiic tih@alpHul ¢io mpu Hp o sneodril e bl éHn
valoroasetlaud i ver se apl i clgfidcipal appreaenteli uccer, L rsicio pau f 0 ¢

unorschemedesintez fa analogior naturalid e r lovcadhlgr ad avansat ®HWe f
hibrizilor moleculari terpenteterociclicj biologic activi prin met ode cl asi
neconven'’di obdaat)tec | ar e aldrixolHi el(uw#9di darea mecani
confirmarea structurilgrd et er mi nar ea aatd¢ omp w'Hi |i & rbalizhieao g i |

unui studiu fitochimiccomplenentaral surséor vegetale localale interestestarea actii t £ "Hi

biologice

Obi ecti vel BPentuatnmgeed dcopild e c | ar at , au fost s
ur mkttoarele obiective specifice, care au de
-Sinteze noi Hi eficieanit enat er alnior Hic olmipalHo g

din diverse surse naturakau a precursoril@cesbra;

-Sinteze ale unor compuHi norl abdani ci noi

Sintezalehi bri zil or mol ecul ar i norlceabdani ci cu

Utilizareac o mb i nmeettto dae | or cldasisdent Blizt a c elie®nmoasa e c ¢

mediului, precumr a ns f ofrattad Hiemi c e, el ectrochi mice

Realizarea studiui fitochimic asupraunor specii de planteotaled e | mp dir meamt’Btr
sau terapdu ¢ L
-Testarea actinvitrotat "HioimphiHo Il @gi ade s i n tdeseler, S

derivae din ele;
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-Stabi |l irea -actvitaiepdiexeml st rwrecd ru r do ropadtiviae dsep. eri int
Ipoteza de cercetare Pr e supune sinteza ditri-j feteat H a
pentanorlabdanicinaturali a celor cu grad @ia hibrizior moldicutan a | i
Cu unitt Hierspternuiccteu r'til eh e t diazimce 1,24triazoliee, 2-amince ¢ u I
1,3tiazolice,1,3,40xadiazolicel,3,4t i adi azol i c e, loflabdabieez)-aclamal t e r

HEH#)-1 ari xol , Hi c ar act sursavenetaledogalef iCtoongpRIiHRIIi o & e a
suisele vegetalme n '"Hepnta f i f ol osite " n producerea ut
Sinteza metodol ogi ei de <cercetare ‘Hi ]

Metodologiade cercetireinclude at ©t desiteo de©t Kicome taerdHe oment e
precum cele fotochimice, electrochimiceradierea cu microunde d ar  'He clapice dec e d ¢
eXxtr ac Hi.doatelh c easntaela za&u per mi s scophill iux aRuectele o b i
de topire(p.t.) au fost determinate cu aparatul Boetius. Unghiudile r ot a™Hi e s pec
mbLsurate cu pol arimetrul Jasco DIP 370. Sp
spectrometru FIR PerkinElmer Spectrum 100Spectrele RMNau fost” nr e @ pesunr a't
spectrometru Bruker 400 Avance Il la 400)¢8iz pentru'H, 100,62 MHz pentrd®C 'Hi 4 0,
MHz pentru"N “~ nl3CDCa st andard intern a servit te
de rezol u-HsIMS aal f b s th& e cetgri ssmertart Lel -90@.6nelma s L
structurimoleculae au fost confirmate prin metoda difa¢ e i Cu razeuXipezm
di fractometrul XCALI BUR E CCD-Kegrfitmpnactomat. u 0
Reac™Hi il e asistate de -omiocuwtu nd aen reastar findrsodn trre
(800 W, STAR SYSTEMR, CHEM Corporation, Matthews, NC, USA). Monitorizarea
procesul uia realeabd pe'idn isisteonr GBIS de tip Agilent5 9 7 5 C  'Hi cu
cromatografiei " n strat subSire (CSS) pe pl
Analizele GGMS de uleiurilor volatile au fost efectuageun cromatograf de tip Agilent
7890 A cuplat cu detectordemasgi | ent 5975C ( MSD) , dotat ¢
m ) , o0 coloant cBpi(Baritm ald.b2 H:ib empEr@uraOde 2 5
termo st at are de 2500 ki un debit constamutheal r
interiorul cameriede ionizare de 8,8 psi, cuptor AB2 min, %C/min-200G20 min 300C-5
min; in scan 300 uam, 15min, 3@ 5 0, Ba®enuhue3rma.

Aci zi i fenol i ci Hi cei trot emepediPDAHPA C
utiliz©nd un sistem HPLC Thermo Finnigan S
Jose, SUA)Co mp u 'Hi i dthextracte tae fose identifiddprin timpiilord e r et enF

datel e spectral e pr iRentrecacofiene achlitatea sennalsldr dimtre a |
posi bilele semnale de interferen’™t, a fost

puritatea maximbk pentfronst semnalsdlbtetttearnetec
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standardelor au acoperit intervalul de110 0 mg / L 'Hi au relevat | in
corela™i e mai mari de 0, 995.

Comp o z miHNn a a agedilor de plante analizate a fost deterrhir@in metoda
actik rau neutroni” n | aborator ul radi oan ad2din Lamrat&d GA T
Frank de Fizickt a Neutronilor, I nstitutul L

Activitatea antimicrobi ant t aihttompetulgiiel or
de fungi Aspergillus niger, Fusarium solani, Penicillium chrysogenum, Penicillium frequentans,
Alternaria alternata)hl speciie de bacterii, GranmegativePseudomonas aeruginod#&Gram
pozitive Bacillus sp prin metodal i Il wW'Hi ic ons e c agarizate ~n medi u

| mportan'Hili neo'MéHi méHi F u cOink rbiaizza diterpeno
(-)-s c | ar e-taixol &dfostconfirmma. | mpor t an™Ha 'Hi kpioisi lbomdn t a
“n compuHi det ii ontp,orgrainnHL pr a
- realizarea” n p r e umoresintéze diciente, originalesteree H regioselectiveale unor
analogi naturali;
-realizareauncs i nt eze larh®rd¢ @amp@Hi ci cu func™H onal
- realizareasintezdor unor serii de hibrizmoleculari terpentneterociclic c u  u diaziniee Hi
1,2,4triazolice, 2amino1,3tiazolice, 1,3,4oxadiazoliceHl 1,3,4tiadiazolice
Au fost:
-completate informa™H ile MHtiin™H fice privi
norlabdanici,inc usi v a cel or ¢u wunit & Hi heterocicli
-demonattridtitt at ea 'Hi eficien™a aplictktridi me
compuHi |l or naturali;

- identificaeseride compuHi de sintezt cu; activitate

-completate infana "Hi i | e ‘Ht ir ieh ®i'Hi iaactwitaieau icotqumpu Hi | or b
-realizate “n premiert studi il e cafeiat oconflimami c
valoareah ut i |l i tatea materiil or vedeetale | ocal e

Val oarea aplliucathifvols t testatt actiuturort at
compduwHi denacii nge zdi nci tul pini d.®i huag®deltHe a
c ompu Hi au mani festat ac tatrwdinteat o napnut’Himi crr a
prezentat 0O activitatbDe amrtismiec red mibaomtLrpr g
farmaceuticei ar der i v a Piologic actvisli anld ced n izai'Hi pot servi
active

Aprobarea l warir iHt il & Hif foi c e n a Riezoltatelel e
ob™i nut e au R3xaenterii@r e a &n b a & b e | litérnatiomak Gonfeneacédi o 1
dedicated to the ZDanniversary from the foundation of the Institute of Chemistry of the

Moldavian Academy of Sciencedlay 261 28,2009 Ch i ki n £ u;XXX¥W-a ICahfenritd
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N aidkblk de Chimie, 0608 octombrie201Q R@Gnnicu Mdceg RonGnia (plus comunicare
oralt); ZAl 2011, a XXlll-a sesiune de comunit ‘Hin"Hf i Rreogir ese “~n Ot i i
organi ci Gi ari” @ septembrie! le actorhbrie 2011 laki ,; X®b-mOn i
Conferin Na'ldnak de Chimie, 0305 octombrie2012 Chtlimanéti-Ctciulata, Ron®hig;

th
International Conference dedicated to the &Bniversary of the Institute of Applil Physics of

the A.S.M. Chkhtu, Moldova,2014 International Conference dedicated to thg1 8Bniversary

of the Institute of Chemistry of the A.S.M. Gimtu, Moldova,May 2830, 2014 XXXIII -nd
Romanian Chemistry Conferencetlidaneti-Ctciulata, Ron@hia, October1-3 2014 XX-a
Conferind Naldnak cu participare Interndldnak. fiProgrese 'n Criogenie (& Separarea
Izotopilord , -24 @tombrie,2014 R@nnicul Vdcea Romdnia; XVIII-t h  C o n fPaysi@ln c e
Methods in Coordination and Supramolecular Cretmgd , ‘Higkh, iMoldova, October 8-9

2015 8-th International Conference on Materials Science and Condensed Matter Physics.
Chikhtu, Moldova, September12-16 2016 XXXIV -th Romanian Chemistry Conference,
CtlimanéHi-Ctciulata, Ron@ia, October 4, 2016 AA.l. Cuz& Uni versity Day
Chemistry ConferenceQctober 27-29, 2016 6-th International Conference Ecological &
Environmental Chemistry. Chinku, Moldova, March2-3, 2017 20-th Romanian International
Conference on Chemistry and Chemicagieeering., Poiana Bitav, Ronthia, Septembesi 9,

2017 19" Central and Eastern EuropeRMNS Yy mposi um & Br uker'tdis er s
RomGnia, Septembels-8, 2017 XXXV -th Romanian Chemistry Conferencetli@aneHi-
Ctciulata, Romnia, October 2i5 2018 International ConferencedAchievements and
perspecti ves ofdeduatat¢orthe S0armigensars df mstitate of Chemistry.
Chikintu, Moldova, Octobe©-11, 2019 2391 nt er nat i o n &léw C6ogeniceande n c
Isotope Technologies fdEnergy and Environmeht EnergEn202Q BLi |l e Guaor a
May 25 27, 202Q Scientific ®minaroNew frontiers in natural product chemisin Edition.

Chi Hi ntu, M o 208%0inteanationdl Conferericiel, nt el | i gent Mal or
Industria | Wa, ©dtobes03-08, 2021, Conferencé'Ecological and environmental chemistry
2022 7" Edition, Chitihtu, Moldova, MarctB-4, 2022 National Conference with International
Participation:Life Sciences in the Dialogue of Generations: Connectigetsven Universities
Academia and Business Commun8gptembe?9-30, 2022 Chikhtu, Moldova.

Publ i ca™i i.Rlez utleamd et @ze&ier cet L r i publicatep n e z ¢
661 ucr Lr i indusivli ncHipfiitcoel, ~ mrticol® mo greavfiisa,e 1c59 f a «
“n revi s,Berezimamtdinoama [Ifee st Lri ‘Ht i i n"Hi f i 4Heevetea "Hi
de i nven'H e.

Sumarul capitolelor tezei Lucrarea este expus pe 235 pagini t e x t de k
dacti | og ndufler @anmpartimente adnot Ltri “n Il i mbil e r
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introducere, 6 capitoles onc |l uzi i g e n er a lografidgHlin 514 e € © enédd o He
f i g u3rtabelédi

C nintroducere s u n t descrise elementele: maoet i v a
actualitatea Hi i mportan™™a temei abordat e,
H naH onal e, scopul Hi obiectivele <cercet
cercetare Hi justificarear enteitcotd eHior i f oV a’Hlii ¢
aplicativt a rezultatelor ob™™ nute Hi sumar

Capitolul I, Car acteristica gener al ioclude dateodespre Hi
clasificarea compuHilor terpenpreéezcetht atre 9
despre activitatea biologickt a wunor reprez
sunt descrise sintezel e-)srcd caea rejdaixolgHiterpefowa t e
| abdanice naturale, defH#Hunut eegetdaser Hal car

comercial acesibilee Accent el e sunt puse pe sintezele c

de func™ onal i zar e ‘Hrhetdr@ichcr. Suntidésorise swhitbchimice!l a r |
recente ale speciilor de foioasetdHu aleHicomo
terpenici au fost i denatriifxioclauHi Hieeesitapaot sawitruil m
fundament ate teoretic met oglred cea rneeac ofnovtem! Hi toil
sensibilizatt, oxi darea anodict Hi iradier ¢
prezentate unele sinteze pe substrate terpefloe. as e menea, “n ul tir

prezentate studé fitochimice reente asupranorsurse vegetallcalede interes.

Cn Capitodansf bt mbr i chimice “n -bhHza
pentanorlabdanici ai (-)-sclareolului sunt prezentate rezultatele original®unt descrig
procedeel e ~ mbunttiloretlia ai do&iloroblridihomefaree nai cd s t'Hi
dri menonei prin intermediul reacHi il or asi :
esterilor metilci ai acizilor biciclohomofarnesici, 7#oxo-13,14,15,1&etranorlabeB-en-12-
oatului demeti'H dr i menonei , i ncl Usoitvo oxriidra r coxitRdeanrs @ :
BaeyetVilliger sau regrupar8eckmanncare au condus lanalogi naturalid e r i v a "Hi de

cu grad avans atlacdoempfauuH cs Hidainoeelnep &ratrHes aut fc o mp u

terpenici cu schelet carbonic regrup@a pi t ol ul Il nclude di scu'Hi
reac H i, interpretarea detaliatt a spectr
monocristal, Subcapi tcetdreudu nMert oddee)-s dvéa até ie mati @ 2( &
"ncheie cu comparti ment ul concluzi.

Capitolul 11l includerezultate originald r ansf or mbr i chi-maceéexoh
d er i v a Hillipentanbriabdahici. Acesteap ot  f | di vi z,atter d& ms fdoorur
conservarea catenei lateralear e au condus | a compuHi diter

f unc ™ onal iaziduluki BaGrgpu sla indlude transform cu scindarea catenei
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laterale, careau fost realizate prin interrdaul unord e r iivmapldir t a n "Hi , precu

di norl abdanice ob™ nute prin d-éagxoladul Aceseeala o X i

rondul stu au fost transformate -0 dsieget ke
prinr eac H il e de degradare fotoliticAasfde mai e
sesquiterpenoide drimanice naturale izol at

avansat de fDen cmidinoki aolniazta,r ec &t i 6 e an snf oarcmeksrti | «

frecvent transforhr i | e f ot ochi mi ce, precum degradar e
Capitol ul include discu™Hiile privind mecani
datele analizelor prin diffdde cu raze X pe monocristal, S

cercetare a dnaorri xdoelruilvuai"Hi'Hiais el +)nchei e cu c

Cn Ca pi Hibriziuroleculay terpeno-heterociclici include rezultate originale

privind sintezaa e st u i grup nou de eezetemiprigilbtimolecBaui tetrdil d e s
pentanorl abdani ci Cu uni t & Hi di a0x0il314,t516 o b
tetranorlabeB-en12-0 at ul ui de met il Hi dr i mBerasemenea, me
sunt descrise sintezele -hrbazol | oe -sah Tde neuwlHs
prin intermedilh i dr a z i d ehidrazscarbde o &dini dae |l or , ob™i nut e

asistate cu micr owmde HeacsliHhuser teabret eacob

informa™i il e privind si,rri @ emanodabdanici ch utibH24 z i
amincl,3t i azol i ce o0b ' QuGe& Cigdprimintecneediud ttosemicarbazonelor
coespunzttoar e 'Hi het er ocOnc|d amtriewna ruel tseurn to a
hi brizilor molecul ari foxtarda ra@roll-& caed HA o 11i, c3¢g

din(+)scl ar eol i dt | hidmzideirsaldilconidesrrneead iwl t er iCagitolll a

i nclude discu™Hi ile privind mecanismele uno
analizelor prin difrac™Hi e cu raze X pe mon:
unorhibrizi molecular terpeneheterociclicch s e “~nchei e cu comparti|

Capitolul V,Car act eri zar ea f ilor vegdtaleimdale o r eaz i pnrt okd t
privind profilul unoraczi f enol i ci, fl avonoi del osroiHir ia daec
(Malus domesticaBorkh . ) Hi unel e dignae precumd e | lpdCakmritdaa me
officinalisL.), Me nt a c(Méntha piparitakar. citrata (Ehrh.) Brig.), Menta de bergamot
(Menthax gracilis &variegat®d ) , Ci mb r tHymud eomesis®©nfickt. (ex Gri se
de ptdur@rnul@arnasamadr), ML ¢ e(Riosd canind..), Murul (Rubus fruticosuk.),
Porumbarul Rrunus spinosal . ) , P tGdataegesl mohogyrfd a ¢ k ME s [Hii nu | r
(Elaeagnusangustifolia Mill). De asemeneaunt prezentate rezultalele studiului fitochimic al
uleiuluivolatiid e | e vLavantiilacahgus(ifoliavil.) of er it de productbkt c
din R. Moldova'H i ciedrutobdH n i nf | oiad(Easacetum tdeymisbsufth.NScip. r a z

Bip.), a aei floraled e | e vptinalHitcekl,o r proaspete de | evin
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hidrodistilarea uleiuluivolatil. Pe duratastudidui au fost cuantificate componentele terpenice
volatile prin cromatografia cu gaze (G@S), iar acizii fenolici, flavow i d edciai tritdipenici

prin cromatografide lichidede per f or maPHLC) .nabDe tmd RPi onat ,
compozi "H a Hi con™Hi nut ul de aci zi pol i f enct
componentel or p r aliza clusperelbraerathiCeGAOQAA Hf o atn  im a | i
metodt de acti varrcoem Hc omnergddiplr amti el( NtAAJe | evi
plante 'H a plantelor integrale d& £ p nica(Zanacetum corymbosuifL.) Sch. Bip.) fiind

identificate 36H21 de macrgmicro' el ement e pLtmOnt uri rar e,

Capitol ul i nclude discu'™iil e 'Hi anali za
vegetal e, produsel or Hi de Heuekt opac Hneal Hi «
produselovegetalél se "~ ncheie cu comparti ment ul con

Cn CapiAotiuti tvdt @aa chimpluégil ok d e lorsvégatdlee z ¢ ,

H r el a Hi aactivéater surt tesarsd rezul tatmlvaro & eqtch i ivI
antimicroltitere 'di ,acgelve t t Hi i citotoxice al
derivate din sursele vegetdie de Heur i , p r eextracteleuGagtolu includeode a t
asemenea, di s cu’Hi i Laxtivitpted cvo nrmpdu 'Hri d o & liireaeltatesei r nut c
andocktrii mol ecul ar,e Suebcmaptinw!| H ntMet pdet a
bi ologice Hi se “"ncheie cu compartimentul c
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1. CARACTERI STI CA GENERALI A COMPURI LOR LAE

CompuHi i l zopr earsieane,;ne@yndid c wHi ,t edegppene s
dintre clasele principale de metabol i "Hi S €
natural e. Ac e Ht e a, “n mod obi Hnui't se gQgtLts
inferioare,pe cum mu Hc hi i , al gel e, Il T cheni i, fungi i

Contrar diversitdt™ii l or structurale, tc
izopent eni | pirofosfat, C @)y neonotkrpenen(@) Hsesguiterpenie a |

(Cy5), diterpene (&), sesterterpene €}, triterpene (Ggy), carotenoide (&) Hi pol ip
((Co)n)-

Prezenta tezt se refert |l a chimia compu
(E),(E)-geranilgeranil pirofosfat Hrepre zi nt £ ~10% di n nunfitL2. & t o
sunt resp©ndite pe scart |l argt “"n regnul \
precum cationul labdanil pirofosf8d "~ n si nteza mai mul tor dit

abietanic 3, pimaranic4, kauranic5, beieranic6, atisanic7, casanic3, stemodanic 'H cel al

S
V0™ 9 ot

Fig.l.1.Schema generalt de biosintezt a
Denumirea compuHi | or |hbddnuhia,0o i oitHip Ribwu tnie
trandafir Gistusdeicust Pncdi f care pentru pri ma

manoil oxiduluil0 (Figura 1.) [3].

de tip labdanic[2]. Diterpenoi del e | abdani ce sunt f
parfumuril or, produsel oacocloes. meMu Ictee 'Hdi natlriem
activittk Hi bi ol ogi ce, cum ar fi cea an4i mi
10| 'H prin urmare, joact r ol umeidiicmmarl tea nctoer e

sau chiar sunt fokite ca medicamente comerciale. De exemplu, andrografblidaz o | at t
speciaAndrographis paniculatd Bu r m. F.) Wal | . E x datenHamator e s t
[11], triptolida 12 din speciaTripterygium wilfordiiHook F. este un agent antitumb[aZ2] ori

t an'Hi nl8HIelde at e sunt principaldi:@ constituen’
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din planta medicinal £t t Baid milibrroizaBuhge) Ciguva 1iffe z e &
[13].

Fig. 1.2.Diterpenoide naturale biolagactvell-14.

Denumilabda® A&Aste folositt pentru hidrocar
structural de un sistem 4,4;1@metil transdecal i ni ¢ substitud#& cu
orientatt. At omi i sunt nkigme I.2H a "Hn & Blava £ u mu
f ol msuimelr ot area scheletul ui car bonils |CaobmpaurH
l abdani ci apar 'Hh n ambel orentseste folosit gentra ratindicame r

modi fictr il enicnorima.| et ul ui terp
H OH

i

1 g’ CE)AC

16 17 OH

Fig. 1.3.Schelet labdani&5, (-)-sclareoll6, (+)-larixol 17 'Hacetat de larixilL8.

Cn acest capitol sunt d e s cdeif)sselaresl1i6n(t)e z e
larixol 17 'H acetat de larixill8, diterpenoide | abdanice natu
din sal viQalviadclar@li o)JasHi ( respect Larixsdpi.n) ,s pkeicici
comercial accesibile<{gura 1.3.

1.1. Sintezerecenté n b a I-kclardok (

Studiul rece t al l'iteraturi.i di n d)cdaeosliésauaonf

unora dintre inter ®2UHtrmorlabdanicsi2?-24 (Fdhuranlody | abdani

27 24
Fig.1.4.Der i va'H  dlo-2lédtrihodabdhraci22-24 ai (-)-sclareoluluil®6.

precum Hi t 2627 &lmentahodabdarach8i3@ (iFigura 1.5) a fost ob

numktr mare de compuHi terpenici sintetici S
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Fig. 1.5.D e r i tetrandilabdanic25-27 'H pentanorlabdanic8-30 ai (-)-sclareoluluil6.

Un exemplu “n acestlusesisbetsittudmbralx u bt
derivat sintetic important at¥sclareoluluilé6c u mi r os put erni c 'Hi el e
lemnoase. Alte sesquiterpenoide drincanbiologic active sintetizate din dioldb, cum ar fi
poligodialul 32 [14-16], warburganaluB3 [17, 18], 9-eprwarburganaluB4, pereniporinele 85

‘WB 36[19-21] (Figura 1.6  'Hi al "Hi i, pot fi men'Hi onate ai
CHO CHO C

CHO CHO <~ CHO lﬁ ‘@

32 33 ; : 36 OH
Fig. 1.6 Ambroxidul31'H ¢ o mp u Hi i natural i p&8h3db.anor |l a
Spre deosebire de alte clase de compuHi
heteroat omi, “n speci al azot , s 28]t Uromes,iJK ip u "H
colab. a efectuat una dintre pridh@dddenspote:

Co [21] (Figura 1.7din esterul metilic al acidului zamorar8@.

41 R=CO,Me; X=0
42 R=CO,Me; X=NH
43 R=CH,0AC; X=0
44 R=CH,0Ac, X=NH

Fig. 1.7.Sinteza intermedidorc u ¢ o n "Hi 42lid4ddide az ot
esterul metilical acidului zamorani87.

Cn cont i nu a r4déa fosnfolosir pererd preparanebeprwarburganaluluid4
‘W pereniporinei A35 " n condi "Hi iFlpea 1dpsr nsd ntar medi ul
pentanor| abdam%40.i ce con'Hin azot
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Readendi ¢ ndeiiNa@H ag.(2M)/1,4dioxan (1:1), 96%; ii) KOH ag. sat., e2andiol,
706C, 90%; iii) AcO, Py, 84%; iv) (Bog)D, EtN, DMAP, THF, 73%: v) DIBAL:H, CH,Cl,, -784C,

73%.
Fig.1.8Schema de sintezt a iaact4é449miedi ari | o

9-eprwarburganaluluB4 'H pereniporinei A35.

Cn ti mpul -démen8a-eluue59, cdnpus hatural din)sclareoll6, Barrero,
A. F. Hi col ab. au bl&pcoarrtea tc och@HI Mv)da3zi ontt e(r me d i

: CO,H NHCOR
i ’ ’/OH ii iii ’ ’/OR|
50 51 i — 52 R=H; R'=Ac

—53 R=Me; R'=H

ix

"'OR
" 58 R=EE . — 54 R=R'=H
5o R=H Vil | 55 RoR-Me

ReagenWwi dé&i r ei)alnG@@, ®alQ, t-BuOH, 45C, 6 ore; 2. Oxidare Jones, acéio®iC,
45 min., 75%; ii) 1. DPPA (1.1 eq.), & (1.1 eq.), dioxan, AT, 1.5 ore; 2. Benzen, refluii) NaBH, (3
eq.), EtOH, @C, 30 mn., 80%; iv) KOH, MeOH, t.c., 6 ore, 96%; v) KOH, MeOH, reflux, 12 ore, 95%:;
vi) 1. Mel excest-BuOMe; 2.t-BuOK (1.4 eq,), DMSO, 80%yii) Etil-vinil eter (8 eq.), CSA, (0.5 eq.),
CH.Cl,, t.c., 25 ore, 75%; viii) KOH, MeOH, reflux, 2 ore, 91%j) 1. Mel excest-BuOMe; 2 t-BuOK
(2.7 eq.), DMSO, 85%%) AcOH, MeOH, t.c., 2 ore, 95%.
Fig.1.9.Sc h e ma d &,1sdrinmei8a-pldlui 58 din (-)-sclareoll6.

Un nou derivat 1guanidinodrimeniéOal dr i menol ul ui cu acti
a fost raportat d2d] (Fhara r.la)iac h Mo v | Kol ab Hi
sinteza 1ilaminodrim7-enei61, un analog azotat al drimenolul2, din (-)-sclareolul16 prin

intermediul oximeb3 Hnitrilului 64c o r e s p [25) Figutad.io)

NH, OH

HC=—NOH

>
2

>
~

61 62 63 64

Fig. 1.10.Co mp u Hi p e nt acnoonr Hi adni@C6Ad ec i cu
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Acei aHi autoat daes groaenum s e THtrmorlabéanicadb-67me 'H
1,2,6 'H 1,3,60xazine68 'H 69, N-oxidul 70 preparat din 1-dinorlabd8a-ol-12-ona19 'H 11-
dinorlabd8(9)}en12-ona20, d o i der i v g-4dlarealuip6gHigtira In1I’HP6, 27 i (

NHCH,

Fig. 1.11.C o mp u-'85, 66,dri- 70, tetra 67, 68 H pentanorlabdanid@9 cu azot.

Ma i t ©r zi u, K u ¢28, R9avdascris #intezaldnor aeanme izoimere/di'H
trinorlabdanice 72-75 pr i n i nter medi ul oxi mnd |de ta cetooelee s p
dinorlabdanicel 9-21 Htrinorlabdanice22-24, derivate din<)-sclareol16 (Figura 1.1).

\N/O\

-
-

77 AS(9)

73 A7(8) 75

71
74 A8(9) 78 A8(17)

Fig. 1.12.Amine di 71 Htrinorlabdanicer2-75, amida Weinre6'Hl  der i7vV,@8Hi i s |

Cn dorinHgbdei @l mthdHhmfear nesal ul (Ambr al )

sinteza ABIH oxlutlwr Et er pene, de |l a Torr e, M.

care con'Hin azot @aHn der if va HinTv, d8diniNesclaesligabu r a
25, una dintre cei masclareolaiplé (FigtaanTHY [30d e r A uv'ldi "Hi

t ©r zi u, Boukouval as, J. Hi col ab. a30] Haunb u n
efectuat pentru pri ma d aatel+)zerumntB&¥Hba egimetulair p e
stpe G,80, pornind dscl ar2a@i.iedBdd u k(oru)val asX,a J.
raportat amida WeinreB6 " mpr eunt cu un 8lndiutprkti | siinntteezrame’d
structurii unei noi diterpenoid@bdanice tensinina82 " n b a z isclaaida2b f-)gura

1.13 [32].

81
Fig. 1.13.Diterpenoide labdanice natural®, 80 HH820 b "Hi n (+}-selareblida®b.
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Spre deosebire de transformbrile anter.:i
prezeet at sinteza un e838pentarriakdanic86B8Vinwen d fEa Iriaz at
pozisHd aci |l ul ui B "2iHbazt 28 @ aeati veasHierb)i nec
sclareoluluil6 (Figura 1.1 [33].

CO,R CH,OH

NOH NOH

~ ~
-

83/R=CH3 85
84 R=H
Fig.L.14Ni t r i | i , o x i 8&85Hpantarmnabdan&e®6t82 t r a
Cn wulti mul d eceni u)sclaedutuid 8 aefosufblositciraensbpentru ¢
sinteza unor anal ogi nat ur[&] Ditergeeoideleitgacicllcea b d a

biologic active 4metil decarboxihaumanami@s, 4-metil decarboxspongolactamele 89'H C
90i zol ate din organismel e mar i ne)scheoll§a ma reHi r

acestei serii de spongiene azotate(ra 1.1% [35].

Fig. 1.15.4-Metil decarboxihaumanamid@8 H
4-metil decarboxispongolactamele 89 H C 90.

Uni i dintre autorii,cmempHearaa maiui shet
azotul, mbLr eHt e substan™™i al a&ic t)ddaredl@dae(®#) bi ¢
sclar2bol ® ddar e Ht er e 'Hi ma i mare se poate axkt
fragmente heteroatomice sau diferite inele

sinteza, chi imi al g i-daknelar eipéni@e3te a7], 1,3tiazolilor [38],
1,3,4o0xadiazolilor[39], 1,3,4tiadiazolilor [39, 40], 1,2,4triazolilor [39, 41] 'H benzotiazolului

[42lsunt “n ascensiune "~ n zil,elte uma dhs tlci egnapnkza d
| or metalici, purtond un fragment ti osem
antifungict, anti tuma4sa4d.t Mut easnatnizv,i udesdutat pHi
despre o nout familie de ©bistipdendséarbaaonice)Pcae! |
"ncorporeazt Hi fradmaneul | phetiaiwmdiccl Hc

antiproliferativkt ridicatt “"mpotriva | inii/l

mamar (MCF7) rezistente I&isplatirt. [45].
Pornind de la}-a-bi sabol ol, o serie de tiosemicar
ridicatt a fost o ba'ditniuvtitt a'Hie rae |laac'lBi@atAotriar uac
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menH oneazt, ct wunel eobd&iimturt e tdii s eantiicdaurlb ak
activitate semni f i [d7 tO sele de tiosemicarbazida mm, scarenaud L
prezentat efecte inhibitoare considerabile
canceroase, a fost create 'eandr es e n, F. Hi c ol abbazat pal e
monot er peR@)limaen#ddl.al L

Cei ma i mu | -JHiclareblalwili6,v afH | cas i “Ki frecvent pe
terpeneh et eroci cl i ci hibrizi “"se falnasHi fei ate “nru mr
formeazt schel(Bigumll. e | or carbonice

Unul dintre intermediarii dinorlabdanici cheie este metilcetthea ar e poat e f i
cu uHur i n’HL prin d e g r A6dcanfoema sursex4b|d Reshiditetea a
compusuluil9 duce la cetonele izome0 'H 21 [50] care sunt, de asemenea, materii prime

potrivite pentru sinteza compuHil or dinorl a
Metilcetona22p o at e f i consideratt cap ialacseHtieea
fi pr ep a-scaréblidaadbc o mé ¢ i al di sponi bilt ddnfor
Deshidratarea sa [bBOdicowmmi £né 3 tee anedh & i2d'1424,0 @ e
" nunrraport de 4:1, separabili cromatografiant&ele hibrizior mo |l ecul ar i “n
compuki i t eZd2asont daporiate aai jos |
Ambi i c omp u Hi P6e 27 E nprecutsaiib peatanoriakidanic8-30
repr ez éigutaal™ u “fnost  p-)rselageoll6ipridiprocgduniecufoscutg52-54]
W noi, Hi folosit pentru sinteza compuHil o

b g L)

sau

93a (60% si 53%) 93b (15% si 52%)

ii Kﬁ
R-NH, _ N| 4
: N 2
i 92a-c (0] Q o T 0
Metoda I N N /K
H N© oL

Metoda II ’ -

93¢ (16% si 22%) 94'(54% si 33%)

ReagenWwi Qi cMetodiil: i (COCI)g &Hs,r eta.cceflugl or & ;
i) R-NH,, DCM, reflux 2-15 ore.
Metoda Il: i) R-NH,, DCC, DMAP, DCM,reflux 5-28 ore.
Fig. 1.16.Sc hema de s i n9Bacihbisagilanddei@dzin nel or

acidul D**"-biciclohomofarnesoies.
Printre primii c omp u Hi terpenici hpser o

56. Cn sinteze, autorii au f 0% disidlohomofarneseracl i t
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26, un derivat al4)-sclareoluluil6, apl i c©nd dout met ode. Met o c
cloranhidridei91, 0 b tini siuwdin Acidul 26 cu amineprecum 4aminopirimidina92a, 3-
aminopirazinad2b k i -amhopirimidina92¢ “n condi TRigurd 1el6) ga rezaltatn t a1
amidele93a'ii93bau f ost ob™Hi nute cu randame®3t(&%de 6
a fost i zol atrte acciSn ea roergptr 2tuenthi dca94@Bd0).or i t ar Lt

Kuchkova Hi col ab. au raportat tentati\
reac™H ei, Hc L a v e abis-iditese s tPeenendpirimidinei93cd ecur ge " n
condi5Hbl.iIAci | Lri |l eo ddirregcuret “elttap R2aa@cu acidul26od i a :
prezen'™a di ci cl oc admbetitachinopimdineg (OMAP] (ME&@ia II) 'Bu fostd
efectuat e c¢Ryguralclg)Carétultatsscuo po b $i naBa,bcarandachenie de
53% Hi , respecti v, 52% f'dir nNaA\NNpicickimimafalnesnoilc a z u
diciclohexilureee®®6( 2 0 % 'Hi 17%, respectiv).

Din produsul d €6 cu 2amindpirineidinad®Rc acimp u é wmn9Bc c u
(22%) Hi uk9%Ea2 %)ubsde tas dme bisaalamidad4 duoasdamentz o |
de 33%. Pe bazd at el or o b "Hi mu auns la crcleZldat tMetodaul ta dostimai
eficientt din punct de vedere al r a nrohararae n t ¢
compusului96 include protonarea lui la atomul de azot din DCC, ukrdatun atac nucleofil al
unui ion carboxil, care conduce la intermedia®dl [56]. |l nt erac ™Hi un9a s a
conduce laamidele 93ac k ibis-acilamida94, acest fapt fild confirmat de formaredN , N Nj
diciclohexilureei ca produs secundaigura 1.17) Pe de al tt parte, re
Bproduce ur @ SubstcitwuoitlieadtiompuHfbet ekentde
prin metodele spectrale, iar pantbis-acilamida 94 'H prin difrac™H e cu

monocristal.

| Rearr.
—_—

26 + —
N=C=N

Fig. 1.17.Schema mecanismulde formare a biciclohomofarnesoil-N,NNjliciclohexilureeio6.

- 96 (20%, 17% si 22% )

Cn contin2ar ef,osdciudull i zaktor nt esti ma rearal ab
124t ri azo-bimchotlar baz 6¢iguriidi8 conmOn d atcaeaafddi m
aplicatt | a [S550)t e ap dadesarim ma dux acid2b a fost transformat
“n cl or &p lcdareda | dat er ac-amimbAB4t r icauz 08 u | (N mi n
aminocarbazolul (Amina 257]. Ca rezultat al acestor tran
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hibrizi 97’98, cec on Si n wuntirtitdki dlei clt, Ngmbebcaubaktobaa
cu randamente de 58% Hi 61 %, i ar structuri

spectrale, c¢Ot Hi prin difracHia cu raze X

ReagenWwi dé&i r e)d@Eh,,&iHi, t . crefluxl or k,
ii) Amina | sau II, DCM, t.c. 2 or
Fig.1.18Schema de sintezit a c¢ompu-adhinoha4triazeliter a n o
97 H N-aminocarbazolic88.

Serii similare de hibrizi moleculgrc o n Si n ©n d u n{amino- 1R, 4tridzoliaez i n i
K N-aminocarbazolicemu f ost preparate de Ar iloQna,acidlui Hi
homodrimanic@9, obSinut mai devrsaea r2éaéGaciriduke .19t a p €

Au fost aplicatde rea He lae aHHiguracioll d i GHi "Hsen © n «
monoamidelel0Olaccu r andament e de 69 %, 3 5 Bis-acikhmiéa, 3
102a f ost il zol att din amestecul de r e ®tcHi e
confirmOGnd astf ela susfiguwaelzZh 5AmenoI2id-tiazalul 203 HiN-

aminocarbazolul0O4a u f ost ob ™™ nu Hi cu randamente de

99 R=OH
100 R=Cl

104 O

Fig.1.19Schema de sintezt a sesqulililae d02E0Aderivater h c
din acidul 1thomodrim6,8-dien-12-oic 99.

Cn baza aci #8uH uur m©@ndmenaicel ea Hi procedee
sintezele unei serii de copuwmHR0)[Ftlet RRre@ci'Hs le
cuplare a cloroanhidriddi050 b "Hi imsituce 2aminopirimidina92a, 2-aminopirazingd?2b, K i
4-aminopirimidina92ca d a't ami del el0aoa e spamacdmematr e de
11 %, respecti v]107pX @%)u.m IHnt earnaicd'ldi u raminel,2,d4de m
triazNadmindicarbazol ul a compl 8109 a mdadH tntu t
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randamente de 49% Hi 53%, aveop&cmniut. dGamt re
izodrimeniciD®® 106ac, Hi  aD?¥ 108189 ¢adzomeri ai acidului dmenic28. Acest

faptpoat e f i explicat prif nzomarteraraaubegtt
i nterac™Hi unea cu clorura de oxalil ap8ttatHt

uni t £ H -aminaelz2i4triazd e ,c M-amkocarbazolice au fost complet confirmate de

datele spectrale, iar ceaacompustii®di pr i n anali za cristalogr:
0 N= (o) N=
N._H N\, H
cocl c-N—\ ) C-N P,
N—7 A&N
NS N

92a-c
—_——

106a

.i ' 107 A8(17)

N N O\ O
/ H

N \w H \C—N—N
—N
NH,

108

Fig.1.20Sc hema de s i nl0Gae 107 gamthola Atriazauluid 08 H
carbazoluluil09 pentanorlabdanici

Sinteza hibrizilor di Hitrinorlabdanici cu o unitate-@minc1,3t i azol i ct au f
de Blaja, S[60]. Prima serie a fost o0b39 ocaetatputgadir n i
ob™i nut t di r(e-sdarequiuil6i49]dibcatoda@2oebaHi n u t-£.c lda rid o [ +i) «
[50]. Deshidratarea cetoneld® 'H 22 prin tratare cu trimetilsilimetansulfonat a condus la

amestecuri de cetord®, 21, 23 'H 24 separabile cromatografi€igura 1.21)

110 A% (35% si 85%) 112 (17%) 113 (25% si 83%) 114 (43% si 80%)
111 A78 (52% si 80%)
Reagenwi Oi cidvesGSiMesiMe@Net.crigmirg Si e
i) SC(NH,),, I, EtOH, 12 ore, reflux.
Fig.1.21Schema de si nt €l20u1114tricodapganicd12ligtr d i
C U u n-anminbkI3itiazdice.
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Pentu condensareai cl i zar ea i ndl9%icdiudlitoua eeetHo n e |
f ost utilizat géllcontbiFHBHm ©Ohdufsé¢landamdll@iliH di n
trinorlabdanici 112114 cu uni t -aniiocl,32 i az ol i c e . drxicetonadd. c a'tne ,

asemenea condi "Hi i, sufert o des huldbrcaon20ie f ¢
2L men™Hi onat ma i sSsus.
Ari cu, A. Hi col ab. au aplicat acei aH

pentanor | abdani-axadiazalice 116118 120dHi2-f dn 8 H4onal 4 zat
tiadiazolice 119a,b din acid drimenic 28 prin cloranhidrida salO5, hidrazida 115 'H
hidrazincarbotioamideld20a,h care a condus |l a compuHi.i d
Figura 1.2962].

_N
N \7/NH2
\
CO,H cocl CONHNH, e}

118 (91%) 11920 (70-91%) 1208 (97.98%) 121ab (83-89%)

117 (72%)

RegenWwi dlie croeld@OM)iesHs, 2 0 A Crefluxl o ii)bsH¥A;O, CDM, 20AC

ore; iii) CNBr, NaHCQ, dioxan( aq . ) , t . c. , 5 ore; ivvQDI, BzNLTTBF, D M|

0 AC, \B) REASeELN, H,O, reflux, 20 ore;vii) RNCS, EtOH2 0 A &, ore4iii) DCC, Me,CO,

CH3OH, reflux, 10 ore.

Fig.1.22Schema de sintezt a c¢compuHi-bxadrazolrelltt a n o
118'H121a,b'H1,3,4tiadiazolicel19a,b2-f u omalizate.

Maj oritatea cHmpuHIf lasvitrot emtbnadHaact i vi t at e
"mpotriva culturil orimaiwactiedintleceishungdovedi baat
pirimidinici 93a,¢ (Figura 1.1% care inhibt creHterea aP.ci n
aeruginorsa cu un di ametr u d9 mnz Deanvatul pichzani®@Bbrah ialr it Hiad
activitate comparabilt cu c e (Feurad.odmpummpad tur
tulpinilor de bacterii granpozitive . aureugiiB. cereuycu un di ametru al
de 1019 mm, iarbis-acilamida94 a inhibat doar speci&. aureug10 mm). Nici unul dintre
compuHi i me n "Hi o n a "Hi nu au prezentat activit
asemenea cor-ataiHviat sttea uCSARYE privind actiwv

sint é6li za Hi
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Ca rezultat al evalstahilif cL Imi oriobi ol sagibc:e
triazolului 108 'H N-aminocarbazoluluiL09, des €iguia®l) “mos e dih"Hiprepird
de stimul at[b7. i Aamibi ¢r echtmepruiHi au fost ut i i

mediilor nutritive pentru cultivarea cianobacteriBiostoc linckia Ac e Ht i comp
substan’™i al activitatea a&nteiroxi danmnt &o nadi BHi «
ur mktoarel e c @08 @©.6620 r @ 6H | 19I(®O6CA0.BE2 g/L), respectiy63,

64]. Evalutrile antimicrobiene ale hibrizil
frecvent actuwmgtéeé&d He bhoti batiteriene. Acest
specialitate Hi, de asemenea, revendi ciat e

me n "Hi o n a "Hi prezintt un real ni rctadai geantifgegicden u
‘Hantibacterieni.

12. Sinteze recenlarol " n bazt de (+)

Chimia (+}arixolului17a “~ nceput odat £ cU8diznolrakr’dian
zadt eultaoxpdeadoatMi (| . ) , ur mat t de[65s apaoniafniiciar
multe grpp u r i de cercetttori au contr i bularikolulbia i

17 ca fiind 13(S) [66-72]. Cn urmkbtoarele dout decenii,
diferite specii de zadd._( sibirica Labd.,L. deciduaMill., L.gmelniRu pr . ) 'Hi uni i
eurolepisHenry, L. deciduax L. kaempferj [73-75].

Cn ceea ce prive Htlaxolplatie ndH allBd a (st Hé swd i

diterpenoide | abdanice dat @ Deatldngulgmilar,pat fosti h
efectuate diverse transformbri chimice " n
hidroxil, sau prin modificarea catenéaterale[68-71]. Cn acel aHi ti mp, L

cer cet tatcancentrat@e trarssformardex i dat i ve dTHel8[¢le3mp uGh | mir

exi sttt 'Hi o lucrare 'Hti i n™Hi fdadxblulupl7’ilv idred i tvrasg
st raportatt de Herl em, D. Hi col ab. , car
Mucor plumbeud CM, care au condus | a Bdloduse hidro

La f el ca alte dit e+apxelul d7H e a o &b Btaualost & & U
utlizaHpe scart | argt pentru prepararea s@asqu
compuHil or odor an’Hi . Aceste sinteze au fo

compartimente separaf@4, 8587. CLile de sintezt trldaldi8™Hi or
i nclud degradarea oxidativi ssiag auefssti detvoltede c
met ode eficiente f ol o[84, B84d88 cdaufcembindida acastpe nclHi
degradarea fotochimickt de tip N8 r Toates dceste |
eforturi au dat rezultate formidabile cunoscwgetat. zi ca si nteza unor s
tip drimanic, cum ar fi{)-drimenolul62 [90], (-)-uvidina C122[91], (-)-albrassitriolul123[92]
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‘W (-)-eptalbrassitriolul 124 [93], (+)-6-cetoeurifuranull25 [94] 'H (-)-7-cetoeurifuranul126
[95], (-)-pereniporina BB6[19-21] 'H (-)-cinamosmolida 27 [96] (Figurile 1.6,1.23'H 1.24),

62 122 123 OH 124 OH 126

Fig. 1.23.Drimenolul 62 'H sesquiterpenoide drimanice naturalé22-126o0 b "Hi nut e
din (+)}larixol 17.

sau compuHi @& tiing |ami©xensXp °-ambroxenal29 60-hidroxi
ambroxull30°H 6-ceteambroxull31( Fi g u r i1.R4¢[34197, 88|, Hi

130 OH

127 OAc

Fig. 1.24.Cinnamosmolidd27H ¢ o mp u Hi 128131 Gs, & 'HaC#1i bur nocXHi'kb n a | |
‘H o serie de furani labdanici, cum ar fi hedichend32 yunnancoronarina A33'H D 134
(Figura 1.2%[34, 99.

133 OH

Fig. 1.25.Diterpenoide furandabdanicel 32134 derivate din (+larixol 17.

Cn acest sutbeapteol nsurtvi sttt cercetbtril
fitochi miei Hi a-lartxolului 17 ‘W atdtatului lole larikilld, gpubkcate recent, + )
omi se par 'H al sau complet “n publica™i il e a

Maj oritatea sientmazelsous nseen 'Hi omedzt pe s
laterale @ a (+)tlarixolului 17s au a c et I8 tceeh ue duce law varietate de sintoni,
inclusiv la 14,1%isnorlabdefl3-onele135 140 W 142 ( Fi gur i | e . WUr miELt oHar e
transf or nctormp u Hi i dri mani ci dor i "Hi pot fi r
i nfluen™eazt puternic randamentele | or t ot
degradarea fotochi mict del35t1400i 142 89, rcare germitel a
ob™Hi neos esi ngqunmrt etapt a c o mpdnke bimordabdanicn(@)a n o r
prin eliminarea unui fragment acetoni€igura 1.26'H 1.27). Rezultatele privind produsele
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maj oritare de reac'Hi et iamolfeosde pauibdtiealt e 7 n

produsele minore au fost omised0].

=

137 OAc

ReagenWwi dé&i r e)eHex@n, @ BAC, 3 ore.
Fig. 1.26.Co mp u Hi ©L36mainom1341390 b "Hi n u "Hi pri nneilt3dt ol i z

Fotoliza metil cetonel35 a condus la @cetoxidienal 36, compus majorit
un randamennt de 76 %. Din produsul de reac’
minori 137, 138 M139cu st ruht ur L c bc | (Fgda 1@ Structurile larrat
fost confirmate prin andlazeld er ddDe HK RO MRV

Compusull37 are un schelet de tipaéacetoxi9,13b-epoxtl3b-met i | podocar p
fost oOb™Hi nut <cu randameactetdex i~cAe%418nree/d aaldc,iu Hi
col ab. a propus mecani smul probabil d3blaf or |
iradiere UV[89].

Spre deosebire de precedentul, compus8 (randament ~3%) este un produs de
rearanjare fotochimic 'Hi c i c | il35aarecau eondasela uo sckeiet triciclic cu un inel
ciclopentanic condensétigura 1.26)

Cel ma i abundent dil3ot reane® Hh fao dtosad b &iomuy
17 %. Schel etlacetoxiSb18,13,d7diepoxi1p,158inorlabdanic este un rezultat al
cetali zt¥3% i caetuomeair e a fotoexcitdhbridi Hi a
r ea(iilireel.26) Acest fapt a fost confirmat prin
de oxigen,©nd codBashilost ob™i nut Cu un randamer
compuHil or mi nor i sunt "n conformitate cu
raportalA,77ant eri or

Din produsul de degr ad a40a fodt zdlab 6-cettdieat a
maj orldltcair un r andame nl43(1PV%), e &ste Hn produis denzamerizare
(Figura 1.27)

Diena 143 compus maj oritar (68 %), a fost
fotochi mi ct 142 me inp t eompadulo@nedi44o b "Hi nut Cu un r
~18 %. Dat el e spect r a4 kBbismmlaeds(1%)ené-bl-63onet D44 1 8 Y ¢
compus lichid nu au fost suficiente pentru confirmarea structurii sale, din acest motiv a fost
ob ™i nut derd wnatuwlof sbhiul h2i,ddr azoni c pentru ar
monocristal . Cna nfoodr nsautr pun name oUDNPHI45'H146d O i

formarea cktror a sa®deddea troérageaidifé) condi "Hi il or
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O

“~ OH =
144 R=0 146
145 R=2,4-DNPH

ReagenWwi dé&i r e)adexd@r, i BAC, 2 oreji) Hexan, m, 5/C, 4 ore.

Fig. 1.27.Pr o d u Hil44d¥6 Hroajolii 141, 143pr oveni H di n r eac Hi
metilcetonelorl40°H 142

Degradar ea fotwoiceng argic ta "~ mdlds 140 HAd 42 tondace lao r

dienele drimanicel36, 141 H 143 majoritare, cu randamente bune {(B& %) Hi 0O COC
variabilt -83%.etonelor (12

Cn literatura de s p emtpomireide &t(+Harixal €7 aufesh "Hi o
reali zate sinteze cu ptstrarea scheletul ui
funcHi onalizarea at omilDlhr Cde acearalsdr dirdi mie

colab.,[102] au realizat sinteza diterpenoidei labdani)ebfrjatriol 147, compus cu p

antiinflamatorii[103], izolat anterior din specigideritis mugronensiBorja.

Fig.1.28.Der i v a "Hi | -mMxauwunlvfcu n a@a™Hi dngdl i za ™M ~ n

Cercettrsiet@zavumadr compuHi Cu proriett
de | a compuHil28138 e nteingHi amBBYE ambranaxieutL48 care alfost
sintetizat din (+Jarixol 17 de autorii[98] (Figura 1.28.

Cn dor i n Hal9digeoxidorskolindddnwnact i vat or al ade
i nhi bitor al t r a[hl8] pautorti [LO5uau siuctetizat gdin u+daoxol 17
intermediari importaid f unc "Hi onal i z a "Hi " n clb0ccl stdreocBimia p r |
grupelor hidroxil pe centrele £H C dorite.

(+)-6b-1zovaleriloxilabda8,13dien7 U ,-diolil 151 izolat din mucusul Trimusculus
reticulatusa pr ezentat o activitate put €eX06.iDoako r ep
sintezt a aceesftadt woladpoliBiHim r(bip)etr t at £ de Mor i
“n nout etape Hi cu [W0M randament total de -~

Din ptcat e, ul t i midlagxol 474 mu Rlziec atne bHiz Lr adp
Capitold at eazt [8d]i.n Cr0 Opee d ioatdeacentrint tdeeargr eut at e
chimiei (+)larixolului 17sa depl asat spre chimia analit:i
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compus, a deriva™Hi | or St Hi sursel or ce
continuarevorfdescri se lucriktrile HtiinH fice recer
dez a diarch6 p. ) Hi alte specii de conifere de o
"n care a fost descrist analivia tliHe mnbl wil o
din coni ferele men™H onat e "mpotriva unor

compulHHl8ar f ost raportatt pentru prima datt

datde’” i i n"Hi f i eentpes uaad e aststcutt ate " n ordine cr
Rezultatele analizei G®IS a componentelor extractivénduleiulde | e mn  ‘'Hd S C
Pinus sylvestrisAbies alba(L.) H. Karst, Picea abiesH L. deciduac ar e cresc ' n

Ceht au fost rMap oHit[lagod3-aubklan®mll52 (.31%)a fost detectat
“n exmhexamdblH nut dA albadieacetatul dedarixd&( 0. 82 %) FP. n ¢

abies (Figura1.29 . Cel ma i ma-epemamool 16Hi 2 .u1 7 %W eHil 31 5. 4
larixol 17( 4. 85% Hi 33.29%) a fost g&tdidécidian extr &
Fol osind aceeaHi met odt, compozi H a <chi

scoar 'Ha PclegmoHii dz a(d 4. deculug aypfestenatiate(deaS e m, M. Hi
[109]. Dintre toate componentel e i-@pmandoltll52 at e
(5.07-12.48%), acidul abietit53(26.830.5%), acidul dehidroabiett54( 5 . 9 % }Harixdiul ( +)
17 (14.5515.8%)(Figura 1.29)

OH OCH;
) 7
[

% % RO % %

- CO,H COH  HycO 155 R=H CO,H CO,H
152 153 154 156 R=Ac 157 158

Fig.1.29.Const i t u &53-188 a uma $pect de conifere.
Cn “"ncercarea de a gtsi remedi i natur a

oomicetul Plasmopara viticola extractel e din scoaroha ferep
foioase din P.iladesg P.ijekoensigSebol i& Zécc.) (Carrierel,. decidua L.
sibirica., L. gmelinii (Rupr.) Kuzen.Populus tremuld.., Pinus sylvestrid.., Abies nephrolepis
(Trautv. Ex Maxim) Maxim.) au fost testatgl10]. Din extractele cele mai active cu

dicl orometan, au fost i z ol aldHkolulHT, acetatuéde taiixil i c e
18, laricirezinolul 155 acetatul de laricirezinoll56 (din sp. Larix) Hi a<ci du
hidroxidehidroabietid 57 (din P. sylvestrig (Figura 1.29)

Extracteleo b 'Hioowt @i c|l or omet an, acet at de (Let il
decidug au fost testate ca alternative | a furt

vi "He i Padviicola) {1&l]. Conform datelboGCGMS 'HiF | ®C constituen'F
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extractel or me-larikblubly €0119%0.3124), acktatd de laixitd (0.634.37%)
‘H eprmanoolull52

Compozi "Hi a chimict Hi di stri bu’H a zah
terpenoi@ | or  Hi compuHi |l or fenolici din ritido
Kuril (L. gmelinii var. japonicg  'Hi z adL kapnapfero n &1z £ h { b rL.igohalidii | o
var.japonicax L. kaempfei a f ost st udi a1l17.d eCeSle kmai Kma rk
(+)-larixol 17 'Hacetat de larixil8a f ost g+t sl.gmeliniit 186t ilddrbule g/ g
hi bridul F1 ( 27kbémpfario 4 85£4485) ¢ ddl g) . Ac e e a Hi
pentru c¢on ™H nutcunbar dl speciel. gmelihil( deémwBl/ 1486 €9/ g)
hibridul F1 (LRaénpfer ®49 199/ g/ dgi) .

Pentru a dezvolta voalporraocfe dcuarrte eadai éettominut | LU

analiza extractelor | vaun extragter eaccetelat’ Hiu salvene dinctrai a
Blsut uri di ferite, al bur n, | e mML13|c kolosind diferite i S
met ode de -MS)RBHRAMAN, FT-GR HNI F)T, Wagner , K., 'Hi
ct extnhexaeel @ probele de | emn cu +aoxdd?H mo
aci zi rt Hi ni ci ,158dee celxt. caed ifedurailz%ep ipmaorbiec

Maj oritatea surselor bi bliografice publ

ul eiurileorHi éd seamHiaalextractel or Ob™MHi nute- dir

larixolul 17 Hacetatul de larixil8, car e “~n mod nor mal sunt che
coni fere, au fost i dent i f-ac anélin "Hp e n eekultatelp 1 i It
WiinH fice sunt discutate “"n ordine cronol

Studi ul comparativ al ul eiurilor esen’Hi a

aeriene d®©riganum majorand.inn. (Lamiaceae) a fost raportat dasudewa,P. 'Hi [1&4p | a b
Un numkr tot al de Haptezeci Hi opt de compu
pte “n ul eiul din intreaga palilbDldesteagolull6g n L
componente principale (41315 . 05 % -2bi6 2 %4 . Tt £4specti v) THi a f
mi c £ -kr&ol 1740)04%)(Figura 1.30)

Extractul metanolic din frunzele decalypha indical . , O specie origi
capacitatea de a acH ona ca @aneaapbapot ed®di
ci totldé5ki cRkavi , S. Ki,cdolaxle.stad umemHisen atat or
de polifenoli. Cu toate acestea, analiza-HRQ-TOF/MS a extractului dé\. indica pentru
pri ma datt a c etatdlui dehaxild( o0 .e2z6e%)"Hap raicnt r e c el
componente identificatg 15].

Pr e z e nlakboluly ¥7)( 0 . 2 %) a fost raportatt de
e s e n "Hiciamum tenaiflorum  ~ mpr eunt cu c @-casofildn L6l @ 9B0)] pr
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eugenoll62 (19.63%),oxid de cariofilenl63( 2 0. 3 9 %) 'Hi al "Hi t[L16]i z e ¢

(Figura 1.30)
(ﬁ [ 5 |
i
164 165 166 167

Fig.1.30.Const i t u éS9IldvaiuMagiourii | or vol ati leplantdi e x

RO
160 R=CHy; R'=H 161
162 R=H; R'=OCH,

medicinale.
Rezultatele analizei G™ S a ul ei ul ui esen’ Hi ale gero b "Hi
DracocephalumL . originare din Kazahstan au(li7ost

Ul eiuril e esen™i al e au fanelorD. ouaidiDruydcleanaiD.n  p L

thymiflorumc u un randament mediu de ~0. 2 %. Cn ul
de constituen™i , ,icar ceanmgloizz dHi e nmchn snti rceLa zak
Principaliu ¢t¢oss$t imowmenT®r panele tipice, ses

cum ar fi g-pinenul 164 'H b-pinenul 165 b-mircenul 166, b-ciclocitralul 167, (E,E)-
nepetalactona68 (Z,E)-nepetalactond69, b-bourbonenull70, germacrenuD 171, palustroll
172 spatulenall 173 b-carioflen oxidil 163 humulen oxidl 174 H altele( Fi gur i | e
1.31)

169 170 171

Fig.1.31.Const i t uen  Hi audlealuipatatl dedDracocaEhalumspp.

Frac™H a diterpeniectk epar atkBE-md h7&[H.4%Derutarts i |
0.7% D. ruyschiang, biformen176 ( 0 . 3 %)-lari¥bl 17 (0.5%), ambele prezentdoar” n
pr oba o bDHiwansFEigurad.Bln

Ul ei ul ersembieltd parviflord e . Don) Cogn.at te sdtee coon
terpenici, inclusiv diterpenoi de. Fari as,
esen’H al " papifloeartit et empezi "Hia acestuia pe ¢
concentr a'Hi a ma xli8nMondeepenele aaaspinentl 164 i BHiinerul 165
(25. 4 'Hi 19.8% “n | unitér@neould{ en Hsepué mer i &
fost consttart ui" ean "Hii impmajeo rcie | -lamaluluilar € o6 6 n Gl
martie (73%).
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O altt sur st Haexoluid79I10L 3%) @arfest+) dent i f
sunt ptr "H | e Leoaurus gseudomactaethgag [@16€)]i Aeeastaa fost identificat
“n ti mpul anal i zei ul ei ur ipénade laanee precamd)-(e
sclareolul16, care este componemhtmajoitar (34.8%), sclareol oxid 178( 0 . 3 %)  'Hi l
oxidul 179(0.4%)(Figura 1.32)

Fig. 1.32.A |l "Hi consti tui e rDifAcocephalunspp.ei ul ui vo

Ca 'Hi “n cazul al t or itare peadiei , ulcea nuplounie n
pseudomacranthusunt sesquiterpenele precutdongipinerul 180 (2.1%), b-cariofilenul 161
( 7. 1 %inuurelerl 181 (Figura 1.33) Ul ei ul esenH ailntal @acac!
antimicrobiant THi un pPrtemnuHn abf iarnmtd o ki da Xt
frac™i onar ea e x Hypericumlohgistylunou eter alenpettol, (elaribalal 17 a
fost izol at prin c¢cr omdat ocgu adli "&li peo netpoul Hia, n ki,
doveditt prin analizt i nstrumental t 'Hi pri
anterior[120]. Pr e z e ddik@luluj 7Y 0. 28 %) a f ost raportatt
vol ati di nb St oaTa@ania $ousanadsaissen (Taxodiaceag)?1]. Potrivit lui
Bezerra, F. Hi col ab. , compusul principal
supercritic (SECO,) din frunzele specieCroton matourensisAubl. a fost (+larixolul 17
(248850 . 57 %) , "n comparaH e cu extrachlekae o06b
(2. 93%) Hi | a hi @22pb diDset imeenkt'Hi doiintreetd ee erelt et ) ak
sunt frac™i a pri fCOI(Prd38b.62%),i eax1 ua ®nel Hil7Bn@ n
(10.2526.72%), fitolul 175 (1.57-7 . 4 7 %)U-hidkbii-maBoolul 182 (0.457.09%). Spre
deosebire de extractul SCO,, extractele hexanice sau cel e
ma i al es monoter peineg Hisieslgurn texpgera Hi, denr
linalolul 159 (35.2669.98%), E)-cariofilenul 161 (6.539.94%), a-pinerul 164( 8 . 8 24) H
felandremil 183(6.20%)(Figura 1.33)

- HOY ™~ 2
/‘\ 182 183 184 OCONHCH;
181
Fig. 1.33.Met ab ol i "Hi leiutlvelatildin Eebncras pseudomacranthtiextractul

SC-CO, din Croton matourensis
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Cn continuare vor fi prezentate rezultat
unel e propriett™i noi al darixelX? Haeetat de larxili8, sauve g e t
a formelor pure ale acestora.

Pe | ©ngt anali za compozi H ei Whi mico@r dHae
abieshHL.deciduga r aportate mai sus, Sal em, M. Hi |
[109. Extr act ul ob™i nut cu met ano P. alfied’s l%ypeciduaan |
prezentat activitate anti micr obi an tAspergillut , I
flavus( 0. 1 3 'Hi Candida albigadmiL.) 7 4  'Hi PenkiBiumrfugi¢ulodum |,

(0. 29 'Hi 0 Pedidlliumagchroothloron( '®i. 429 mg/ mL), “~n comp
referin’™Ht Fl uconazol Hi Ketoconazol . Spr e
extractul ui me t ladecduapaatei&x pl scawtt 'Har de con Hir

diterpenoidelor (de ~60%), precum 2iBidroxiverrucosan, acid abietit53 H (+)-larixol 17.
Rezultat elcek sewd erReabiestille dediduapr ezi ntt o poten’
i ndustri & /ad aunefnajt@hadc eut i ct

Conform | ui Mul hol |l and, D. Hi col ab. (
"mpotrivaP. uticol)diaulpurieZintt extractul dicloro
(L. decidua L. sibirica, L. gmelinii) (la 1 mgmL, eficacitatea 8® 8 %) 'Hi P.dylvestri3p i n
(la 1 mg/mL, eficacitatea 580%)[110]. Activitateasport £ a extractel or ' m
explickt prin prezen'™™a ¢ o mparédinol 1% H anetgtlode i p
laricirezinol 156 'H diterpenodele (+)-larixol 17, acetatl de larixil 18 'H acidul dehidroabietic
154

Cnaraltt lucrare, ThuectgexBra#iulcoenano
zada cu o0 co0ncen tlarirolHIi7 kacetabde laiixil8(det~66%)ea plezentat
activitate antiinfvirem’gmg d tPrpiticolaia OMl §c062r3e € g/ mL 'k

condi "Hi i de pl antsE 0.30e.ndi cmgqn/t mlo,] atked ac&C’™ n.
comparabi |l £ a exet rpacentkte floar n6t8e% v amd L £ 'Hi poOnt
cu o cantitate mict de cupru, ceea <ce per

podgoriile organicé¢l11].

Extractul metanolic din frunzele dA. indica L . , O specie origim
capacitate@ e a ac Hiona " n calitat es=de28c a3pd3tOa@ogr/ nd
(lalCs;= 84. 415 e9g/ mL), 5-3®dD338 4l Vv786i &g bntlo)slafidi ad &
ionilor metalici. De asemenea, extractul a manifestat o activitate xciiotot p ot &n "Hi a
140.02 e€g/ mL) “"mpotriva creveH | gocktdeoatae at
acti vitt™i al e eAtideaseeldat omethaaholcioméHi daium ul

flavonoi dgll5Hi saponi ne
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Duptumsamen™i onat ma i S UOs majoraniaesie wra dietre adileéHi a
surse “~n car elarizolufla s tPod etievattatl ui+)Shar ma, V.
evi den Hi-oa zac tpirviinttaat e excel ent & dadfengi testdte, duio™ i ¢
zont de inhi bi ™H e nfackdpmgton nie@dgidphyte®& M= &167 mnp) e
pe Microsporum gypsiuntl (ZIM= 28.33 mm) peMicrosporum nannum car e se da

principal c onRrHsesquiterpemdHi6)l or mono

Ca 'Hi “n alte c azDracocephaluhcea ruel cvroelsact i I n dK
surse noi “nc cmagtei,t yen 'Hit,r darixaflldiéi t Pd eotbeed tea to b'F
toate cele trei speci i a u ru parvedez ceustdceelor atvatigei C |

Artemiasalind a t oate conc-2@t mg/HnL) e Ht eatatei (&t e
35:8. 70 %) “"n compar aHi eBoui Imeidd c@axieaniud olst
acest caz, Slud i mma,c'HYoancdtaizvic 6 at ea | or -se ¢
(Ci) Hi -(Gisptermpnidg117).

Cincisprezece compuHi Hilongstylambliu de slti ,s uX.u’
MMT separat privind citotoxicitatea pe fibroblaste. Confaezultatelor testelor (Harixolul 17
nu a avut efecte nocive asupra fi b-omhbarast e
semni ficatiledk a vital itk ™id.i

Evaluktril e activitik™ii baiwariaoflgusianaGaussenu | e |
realizaede Li u, H. CHi col ab. a arttat o gamt |
antibacteriene Hi [12f.ti oxi dante promi Hbt oar e

Cn mod s uQropon matonrensisar ,dovedit a f i-lari@ol17.0ut
Bezerral,abF.. a&u efoectuat teste de activitate

hidrodi sti |l a+6, Hacdemonstratcatn tHiatSC au prezent at
lal4dmg/imL(IG= 1531.34, 2680. 11 'Hi-aBelMHi/3n agt xd x tar
SGCCO, a prezent at potenHi ale efecte antiinf]l
cerebrale experimentale | a Hobol ani. Toat e
matourensip ot f i | e gat e oidetor opigerate €3i.18b . Bi2t¥%EQ r,pe€m s p
larixolului 17 Hmanoil oxiduluil79[122].

Cn ultimedae depgpesni mul se eforturi “n ider
controla activitatea TRPCG6, il de CE'analar e atmea
respunsurile fiziopatologice “n bolile pul
extracte de plante, O acti vit at-cecel puubblsamue c L

zadt. Prin test ariml (+)-taaxald 17iH acetatul"He larixil&8tau fogp r i n

i denti fi ca’Hi ca bl ocd&hHHi aiai cpteémidnider i i onioa
recombinant e activate de diacilglicerol S
aproxima i v 12 'Hi 5 ori ma i “"naltkt “n compar a’Hi
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TRPCT7. I nhi barea puternickt a TRPIBQACsx @EOEGmMb i
e M) a fost confirmit tapeanale lse®mansachneti netet [0TB
celulele muscul are netede ale arter[®8. pul mo

Ur ban, N . K i col ab. a si ntlaixol Zat c avoa ulil 1

TRPC6 'Hi a testat poten’da eHic ag el ecxtpirviintba tset e

ale canalului TRR124]. Ce l ma i pr omi "Ht N-metilcacbanmajuliB4 cae a f 0 s
afi Hat O potenidyipenavaoar &RIPICK6 Idee di pCstl bat
aproximativ30deorimanar e fa™HL de TRPC3 Hi, respectiyv

Sa dovedifc £ -lérixojul 17’ HH der i va'Hi i sti aceti |l a’Hi
selectivkt a cel ui de al doil ea canal cati o
(TRPC6) compativcu 1 zoformele sale apropiate TRPC

extins aceste const at Lt r-larixouluiilc nd ipvoezri sTHiafai "ldda r e
Co, grupa exometilen £Himixt. Ca rezultat al serieidetestee s cr eeni ng, Haef

raportat larixilN-metilcarbamatull84 ca un blocant eficient al TRPC6 la o valoargol@e 5.8

nNM care este promi HLtor pentru tr aregriezet ul
pul monar[i25( LI RE)

Chen,X . K i col ab. a raportat “mbunktt L™ rea
stl batic supuHi | a mnBilo cuacqtat de Tarixit8 un enhibitee al t r a
canal el or TRPC6 cygde wawploar emat esterdd tadd®de briv, (
ma i mi ct dec®©t pentru al "Hi [¥@&.mbr i ai subf an

Ca o continuare logict a ceraetgbsiorapf

practict 'Hi au fost brevetatae f@ermhi dedrt otng
[127, 128], sau compozi "Hii "mpotrivall29.nAl dost'Hlei | o
asemenea, revendicat e p r dec modoen esesqliterperseiorn dae z a
diterpenelor, inclusiv a (Harixolului 17, folosind bacterii metilotrofe modificate genetic
Myxococcus xanthys30, 131].

13. Metodel e neconvenH onale “"n sinteza orgal

Ter menul de chi mie verde, of erit comuni
el iminarea sau reducesea Snmbeta@iHe| 9t peduc
mediului |l a chimicale. Cn prezent, mai mul
generarea energiei Hi fabricarea de electr
printre mut e al te bunuri . Ca i dee principalt,
pericul oase, cauzate de structl@d.a | or mol ec

Chimia verde se ocupt de procedeel e de s
cu impact negativ redufl33] asupr a stnktt L Hii umane Hi a me

eficiente, ele trebuie aplicate simultgr4]. O sintezt absolut verde
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sinteza ecologict este o edefhiimiBEliie veaiziadau

[135].

Reac™Hi il e verzi sunt deosebit de i mporte
mare de procese industriale cu wutilizarea
|l oc pol uktmedigulawie. aTehnicil e verzi, “n chi

|l egtbtt oH,i looat & i zt THi Sintezdl fasuionmeotarsitc,t ,p eut

a altor sol venledhddoreoni ce bBrddpeeisalHyvien Tar,, m
reacadigialtoer de ul tr awslutnred wi oslaeut tr a(du\a)'Hi i ut i
[136]. Met odel e ver zi sunt aplicate “n chi miae

pentru ob™Hi nereai meldi ¢ ameé at €lmprot ri va bol il
verde este dedicatt pentru a minimiza efect

Met odel e neconvenH onale (nepoluante) s
acestea oferf &numietheefavwamtajprintre care |
reduse  cHi sSfuamptt udri et enoase mediului, deci a

Dintre metodele neconvenHi onale frecvent

- metodele fotochimich azat e pe transformbri chimice p

- metodele electrochimice, bazate pe proce
electric;

- metodele asistate de microunde, bazate pe

Fotochimia este un domeniu al chimie car e se ocupt de stud

l umi nt 'Hi materie sub diferitele ei for me |
precum Hi formarea produHil or de reac'™ e.
domeniude st udi u, exprimatt “~ n no H urlkinic. Bire me
ul ti mul punct de vedere fotochimia ™ ne de
compus chimic “n urma absor b™i ei u nunic efpo tcc

faptu, ct s ubst an’™Ha @daseoducebe tredereamelent@nilor din atomii sau
moleculele sale la un nivel de energie mai ridicatu al t e cuvi nt eo,staré a t
e x ci[ii3A.t Lt

Din multitudinea e doexmemplue fotmehd mi ei ;
meritt elBgosterebtuk o componentt i mportant
uHor transf or maasprih fotoopidare e, du |l psezen™t de e
mediul de cultivare Czapeekspeciilor de fungifigura 1.3 [138§].

Cr e Ht er Papalaugp@aimneeisa f ost 1 nhi battkt compl et
l umi nt din domeni ul vi zi hbck. pAcaestaecenst tl
componentele membranei plasmatieausmodificat semnificativ ceea ce a condus la moartea

fungil or. Aceasta reprezintt o nout strate
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controlul selectiv a fungilor patogeni sau tratarea micozelor, prin fotooxidarea ergoster@fului

Hama |l ogi | or sti

185

Fig. 1.34.Fotooxidaras ensi bi | i zati#5 a ergoster
| nspir a’Hi de bioactivitatea semnl[i3Biacat i
proiectat Hi sintetizd&7ddpaait r @ u ncaornijnuegia 'HHi f

ergosterol186 prin combinarea peroxidului cu-N,N-dietilamino coumarin fluorofor Kigura

1.35 . Eval uarea <cit d87adkd icrnittet'Hiaza ion’jmmpatHiilwa
canceroase umane (HepG2,-8ke p IMCHY ) a ar Lt aay Icdc alcieZzHa te a't
“n principal “n mitocondrii, ceeacresot £ dume
comparaH e cu peroxi dal demo restgroasttl@’d suprima & mp
f or mar e ai,migiareavcalaniiloa de Eelule; induce oprirea fazei G2/M a celulelor HepG2
W cr eHt e ni alspedildrdeioxigen reacti®0I).l a r

Fig.1.35Si nt ez a c onj ul§7adHiendoperoxidulundereigteel 186.

Anterior(Fi gur i | e )sa 2nmbe nHHi oln.azz7, ct degradbtr il
derivate din diterpenoidele | abdanice sunt
pentanor | aobdainmngur " netraptt.i c BRe zf wlatratee bsuinre

cercetttori.i care au combinat degradarea f
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sensibilizate al e compuHil or pentanor | abd:
transformbrileorBialcaladale. dec a&k ad@obiHpnoat £o
oxidarea manooluluil88 (Figura 1.3 [140]. Di ena 190 a bmBinn wtkt a f o
fotooxigenkrii “n  pr e-zeeendbfleroxdleéd91d om bangal n ¢
aubst ob ™H nu HB2Hewifmrénalt98 i f ol i n a

189 190 191
ReagenWwi dé&i r e)kmM, #e,GO, 5C, N,, 2 ore;ii) Pentan, h, -15/C, 5 ore;
iii) CCl,, O,, hn, RB.
Fig. 1.36.Sinteza confertifolinel 92 'H eurifuranului 193

Un alt exemplu de wutilizare a reac™Hi ei |
au ob Hi n ul97did diacetedul selaremluldi94” n 3 et ape, prin int

195 H acetatului nesaturdt96. Dienal97sao b "Hi nut "~ n t i mpul cCromat
silicagel, “n r ez ukidumtL.B)I[141f Teraacrits fed r ndter iellei nti h
“n baza ®OTsiummdti edreesictalul lad ‘pmezentei |l ucr bri

.. "l// cee
ii "“OAc iii
—

196 197

ReagenWwi dé&i r e)aoMOHIDCM, Q, -60/C, 2 ore; 2. Cu(OAg) MeOH, t.c., 40 ore;
i) Hexan, m, 54C, N,, 2 orejiii) SiO,.
Fig. 1.37.Sinteza drimdienel97 din diacetatul sclareoluldi94
Nu este del ocanddg!l ihji @lbiolpter ompart or car e
fotooxi dbrii sensibiili manef edeseacan « ihtl & jHb
substan’™i al compusul ma mt . O conf i[fiheare@au ~ n
comparatact i vi t at e a pzardfiierbla ¢6l & a pradaselor aale de fotooxidare

sensi A98RO0EFIautatl.3y.

ReagenWwi dé&i r ey BjRBjMeCN, 24 ore.
Fig. 1.38.Fotooxidarea sensibilizat baariofilenului 161
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Activitatea antimicrobi ant adegifunebaaikcalni a

de agar Produsele de fotooxidarebecariofilerului 161lau mani f est at o act i
puterni ct = mdtedtocacus aureadf \bbeia parbhaamolyticus “~n compar
cea ab-cariofiledui 161, din cele cinci specii testate. Activitateabhidroperoxicariofit

3(4),8(13)dienei199a f os't ceva mai ma r 198 'Hi 20@ Rdzultatelra a
sugerehzttawei t £t Hi | e a b-caiiofilegutut @ mp e N iavsalsél V.

parahaemolyticusa r put ea f i "mbunttt™H te prin fotoo
pot fi ut il i za'Hi “n calitate de agen’Hi ant i

Un caz parti ¢uwl afrot olox ircktpmrielze n sensi bi l i

Ssubstituite. Cn aceste cazuri, dI43, cware lac f o
cicloadi H a [ 2+4] a oxigenul ui singlet, da
formareaunor sistemea,a-dienonice. Pe exemplul cetoesterulif, I ni "Hi al t ra

enol acetAtHslups&sur eac Hi ei de f ot oo ¥igueelmBar e
contrar aHt ept £r i | wdoyitsda no tb dlic uu202edmdsoepuetm o, x | «
randament de 90%.
CO,CH;,4

CO,CH, CO,CH;

203

ReagenWwi dé&i r ei)aloegid@-propenil, Ar,p-TsOH, reflux, 3 ore;
ii) O,, CCl,, hn, Hotpp.5 ore.
Fig.1.39.Dehi drogenarea f ot emwmlxetaiumiOLvt sensi

Cn c anet,i nwu fost realizate transf or mi
pentanor| abdan?204207H2ie €nol aacetaHaizaadehore, au
precum205 208 H 211 (5,6-dehidre7-cetoizodrimeninagu randane nt e de 6 3 %, 5
respectiv figura 1.40).

OAc OAc

OAC

207
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Fig.140Reac H i de dehidrogenare fotooxidatiyv

Sintezéeno i , real i zat ec adruep ts ea ntud z e2a0zOL6 pHi r e
pr ez e nCapEdeée I'HINn.

Cn continuare vor fi prezentate sinteze
“n speci al oxi darea anodict. Proceselie’Hidie
experi mentale speciale, precum temperatur a
maj oritatea cazurilor formeazt produse S €

"nconjurtkttor.

Transformbrile electrochcmrcethAatongl,0oot
ct se bazeazt pe metode prietenoase medi ul
comparaHi e cu agen'H1l#. cmv ex&imph al icl des i ex i d
binecunoscuta rea@cHl &« aKol d&ezlr elhag tstecarboo.r mmo | ca

Cn mul t e cazuri, “n calitate de obi ec

el ectrochimice sunt preferate monoterpenoi

maj or it atoera “fnutnCl'Hiiite "~ n mol ecul ele compl ex
limonenul212 care a f ost s-unpamestecede EHFADr ¢ @ %1 d Bq Wi =
calitate de oxidant del5). ¢ LG er eczeu |ctedicetdion r 0 X

limonerul 212 au fost sintetizate dihidrocarvonal3 (35%), izodihidrocarvona214 'Hi

hidroxineodihidrocarveoluR15” mpr eunt cu ur me d&6HEP/¢=giura i €

1.41).
? \\\\OH _‘\\Q ? O
N 0 O N .OH
—£ + + + +
212 213 214 215 217

216
ReagenWi dé&i ree)ddH,® NacClQ, U
Fig.1.41.Pr od u Hi de oxidar2l2anodict a |1

Aut or i japonezi au bpmenkilez’'an ooxn dlia™Hieial ea
Figura 1.42[146]. Dupt i zol area Hi c ar aca demastiaacrte a
el ectrooxidarea decur ge ,ob "Hd es€a kuiu dretrt eoaa rceil cel
subst it wMetexipankenial(7),8dena218(2.5%), 2,8dimetoxip-mentl(7)-ena219
(7.4%), fmetoxip-mental,8diena220( 1 4 . 77%Yimetdkip-ment-1-ena221(23.4%).
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b m TR

219 OMe 221 OMe

ReagenWwi dé&i r e)avie@H, EBNOTs,U
Fig.1.42Pr oduHi de o&pndmui¥s anodi ct a

Sintezasesquiterpenei criptomerlona a fost reatizatd e Ma c aédv, "~ k. ab'diz £
pinen164[147]. Etapa cheie a acestei sinteze afosta ¢ "Hi e i d e a monotetpemee a
164" n me AJOH/AOEHp r e zAc@NBE N cal it at e de -aed eoccht "Hion
diacet a'™H i saieolumie2l2i(30.0%), aiacet a Hi i epi2A2FH2B%H ai
carveolul224(120%) (Figura 1.43. 0O cant it ate supR23amehoar Lo ddHi
deacet i | ar 23 iarcarvor2sigiinloxddarea alcoolilok24” n condi Hi i | e
Figural.43

ReagenWwi dé&i r epAcd,iAsdH| AcONa U 120 oreii) NaOH (10%), EtOHt.c., 48 ore,
959 iii) Ac,0, reflux, 8 orejv) MnO,, CDM, 24 ore, 70%
Fig.1.43.Pr oduHi de oapinermluizsd. anodi ct a

Oxi darea anodi 226 @& Hiidgmpampelhonait natur al
antiinflamatori. pronun’™Hat e, detracialion 2P1asl cal a

produHi de adi H e intramol ec ule&jg¢Hhagrapeiimatbxt a n t

la cel Gs din inelul furanic[148]. Reac Hrada secwrmdal i zt aci dt
reac H e, a ¢ o e-bhutarwlidit @edescns amegiaaoleo@etsina G228 (Figura
1.44).

NH,Br, MeOH
_—
€

227a-0; H,s,; Hy, 228
227b=0; H;sp; Hyq
227¢=0; H;54; Hgp
227d=0; H, 5, Hygo

ReagenWwi d&i r e)avie@H, NH,Br, U
Fig.1.44Pr oduHi de oxi dar 6anodict a h
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Oxi dtri anodice au fost real i zate THi i
condi "Hi i |Feguradleds Autosi @u réalizat asee nea transf or rQ:r i
acetil metil gliciretatului229 'H 3-O-glucuril metil gliciretatul 231 [149]. Spre deosebire de
cazurile descrise mai suge aceste modelel e cur ge oxi darea el ectr
Cyp-carbonitime di at £t ®arreapramdgwac e a ciclurilor A 7
mol ecul el e 22@¢ B @31 U Hiunlrsistem Anor-B-homotriterpenic din moleculele

compuXBOH282 care au fost ob™i nu’Hi cu randame

%, ,COMe R': COH

0 52
on O
HO
COH ¢
0
3 OH
229 R=Ac RO "1/ 230 R=Ac HO
231 R-R' 232 R-R' OH

ReagenWi dé&i r ei)eAoGH| BBN, U ,-1 GAC, .10 or e
Fig.1.45Pr oduHi de oxidare anod228H23la triter

VI ad P. [H] auc ol adlizat oxi dbri anodi ce
raportate © n prezent a l ucrar e, ma i exact pe a
biciclohomofarnesenic233-235 AceHtea au fost el ® cekigheax i d
1.46 Cn caaufok®sidt sun amestec de aeadedectit an
acetatul de sodi u, din amest ecu3 deb iHeauotHi
randament de 51%.

Oxi darea anodict realizatt "~ n metanol o
oxidant a condus la cetoesteR, pr odus maj or i t-esterulZ38 Brédys miHor me
ob™i nut cu r Biguchdipe.ntDa emeOroHi(onat , ct aceast
det al i at, cu separarea tuturor produselor

,

de formare aacestgrardat el e recent@pisluimt descri se n
CO,CH,4

“’OCH,4

237

ReagenWi dé&i r e)eAoGH| AB,0,iNaOAc,U, t . ¢ii) MeOH,2iClO4le, t ..c. ,
Fig. 1.46.0xidarmma n o di c £ a ili@a acieiloribiciclmmhomafeenesenic233-235

|l radi erea cu mi crounde a revol u™H onat S

construite intn mprud c "Hiewcreislae dentru metodel e
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Caumarcaceasodt meerde de " nctitl zire, bazattbt i

devenit un instrument valoros care a accel
noi . Au fost raportate seri. de compuwHi (
economi c, eficient, rapi d ‘Hi cur at , recunoca

chimia sintetict THi care a adus [1%]. Energiat r i |
mi croundel or este o radiaHi er memmlng zwlna rkt, &

Il nterac™Hi unea microundel or Cu o substMNN™HE

di metil formamida (DMF), met anol ul , acetona,
spre deosebire de CCltoluen sau hidrcar bur i I e al i fatice. Ene
transformatt "~ n cikldurt, conduce |l a intera
i radierea cu npoi cirmtuenrdaec "Hi wmnte “dnitrrect b, deci
pentrur eancadegdt or a, fLrt a ewitdin cate este falricae s u
cuptorul [151]. De aceea, profilele de temperaturt
mi crounde sunt diferite, adictafnsecpraf aHa
rece. Cncalzirea este uniformkt 'Hi are | oc \
energi e mai mi ct datoritdt conduc Hi ei t er mi

aproape i nst antatncerei,t tf otarrares frearpdi lddil, d nda pidogd A
fi opritt -of meidmmltt popmitre a echi pamentul ui
selectivt, deoarece reactivii au o capacit
exempdtwl zi"mea punot @lromtactni vecdilntZnc kLl zi ri

Cnctlzirea MW are, printre altele, ur mi
conven'H onal t: “ncktl zirea uniformt 4 viezame st
sporitt a proceselor chi mice, supri marea r ¢
produsel or de reac'H e, pierder. ma i mi c i d
operaH unil or, pr ob add Hd uraitlecar ,r ewdailsemed emif coir
| i psa | orperCinrugemeeaita “ncitlzirea rapidt
violente,s u n t pr ef easistaieede MWf aLcr™Hi islcel ven ™Hi . Precur s
suporturi angganice, transparente pentru microunde (argiemt mo r i | d,rcerdameg, z e

Al,03, SIO) sau, di mpotri vkdik, care posedd grafitulab s o

Aceste suporturp o t con’Hi ne ‘'Hi reacti vi sAburtcasal ve
asistate de MW pe suportur.i anorganice act.|
avantaje “n procesele de reducere Hi o0X 1 de
sintezt heteroci cl ieamportantec . conducand |l a pro

Cn prezent reac™Hiile asistate de microun
inclusiv chimia compuHilor naturali. Un ex

stereosel ecti vi Epepoxiicardna238u i ure piorxti elri me chilar( de
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sub ac™Hi unea wunor agen’Hi nucl eof i | precum
pirazol, H-1,2,3triazol, 4(4-bromofenil}1H-i mi daz o | , benzotriazol,

cu microunde, are conduc la alcoolbis-heteroatomici vicinal39-245c ar e sunt ni 'H
chirali |pgueamd)yHE3L or i (

239 240 242

238

ReagenWwi d&i r ei)eReNgNa,@Me®OH, MW,1 35AC, 2 ore
Fig. 1.47.Sinteze asistatedei cr ounde " n RIBza epoxi ¢

Exi stt mul t e studi.i car e confirmt avar
comparaHi e cu “nctlzirea conven™H onal t. Di
azaheterociclici i a d ime d/i5¢ .einteeefahté dinaaddistipunct de c
vedere sunt sintezel e uh34oxadibeolice,cara &l masifeseatr o i
propri et Lt Hi citotoxice pronunHate pe | iniil/l
special pepr i ma, ma i " n a [135]L Cictbeord@ntsarea bAg-dcithidrazonalor
246ac’H247ac” n c o n di "Hi Higbhre 1.48aecendus la exadiazoB48ac 'H249ac, ~ n
intervale de timp scurte Hi rended amente spor

R
A ¢
HN (0] >>N
) D)
b.—< N\
TH =N
YO M YO 7
246a-c Y=H 248a-c Y=H * ﬂ
247a-c Y=Ac 249a-c Y=Ac

Fig.148Si nteze asistate de microunde °
Scindarea epoxidului steroide50 s ub ac ™Hi unea wunor reager

iradiere cu microunde a condus la hibrizii molecul@silah care aumanifestat activitate
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anti bacteriant mo d &scletichia colilPpeadomonas ayringgBacitiusi | o

subtilis, Proteus vulgarigil Stafilococus aureug-igura 1.49.

NO, —\
b —N\/\ —N ©
=N __/
CHO —\
¢ —N/ﬁ/ g —N S
+ Azaheterociclu M» \=N p—
d. h
o~ 250 R = 0 N
(=)H 251a-h N
\=N
Fig. 1.49.Hibrizi moleculari steroichzale t er oci cl i ¢ci o b ™i n u "Hi prin
Cerin'Hel e industriei farmameuwut it acne ammed ¢,

proiectarea medicamentel or st fie dependen

moti v, "nnul abmrataarel & de chimie medicin.
no.i pentru a “mbuntt & Hi productivitatea. P
de microunde, care sunt esen’Hi al eologicenoissaunt e
"mbuntt it H te. Devine <cl ar, ct iradierea cu
optimizarea etapelor cheie “"n sinteza comp
no.i cu di ver se [186f. Mltte z fcatdb. au sintetatqal e w ti iv @ EHi antr
252adcaresau dovedit a fi antagoni Kt competit
f ol osi "Hi “n calitat éigudel5)r Eapacdhieii ea rdercepieo H ba

Ull mann catptiuzatftode realizatt ~ n -1c200nAdG "Hi n
de 520 minute.

2 2

SO3Na SO;Na COZH SOs;Na

O HN O HN N/
252a \©\ /@ 252b \©\ /@ . \@\ @ 252d s |
N

SO;Na SO3Na SO3Na SO3N

Fig.1.50.Der i v a Hi antrachinoni ci Cu propri e
sinteze asistate de microunde.

Metoda afostfa s i t £ Hi pentru sinteza 2bBa®mrnddrer i
singurt ort |l a 90AC, “n formk purt THi un r
cl asfkigula 1.5) . Ace Ht i c ompu Hi au mani festat
neurodegenerative comparabilt cu compusul d
de citotoxicitate[loyoservate | a cel din ur mt

Un studiu comparativ al met odel or de si

ef i ci en’Har asdpioerriitit cau mi cround2®4 " @macsi nif éadean
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ma i "naltt decOt cea a preparatului [®BI def

(Figura 1.5).
Cl
o]
CH
\©\ CI/O\ N 3
SNy NH, S N _NH, OEt HN | \>
| P | P SN0
NC CN NC CN
253a 253b
0,5
OH 0 254 N/\I\\I

bo o “CH,CH,OH
Fig. 1.51.Co mp u Hi biHO aafHi vipron sinteze asi st
Cn tendinHa de a ob™Hi ne c o mirflambtorie autoiii auc u
Sint et i z a-trifluaromatip4s-Hihidro-1H-pirazolici 3 s u b s t2b5tHudis™Hib s t 1 t U
256" n ¢ o n d iefélcui micobendeicu randamente de9826 (Figura 1.5) [159]. Conform
autorilor compuHi.i menH ona™ au mani festat

|l radi erea cu microunde a fost f ol 85Kt Lt

258cu activitateant i cancer pronun’Hatt "~ mpotr i viacaré i ni
sa dovedit a fi mai " nalttit dec©t c EBi@radb5b)c o mg
[160].
(@]
R, /R \
N
HOI» 3‘” )\’)\
s =+ O
O)\NHZ @OM
255 R=Et =N
256 R;=Me

Fig.1.52CompuHi cu preaprieetHi Hci amaloxi ce o
sinteze asistate de microunde.

Unel e transfor mbri chi mice asi stat-eil de
pentanorl|l abdani ci sunt descri se “n capit

neconven'Hi oaaskeor mbecluen totochi mice 'Hi el ec

14. Studii fitochi mice Hi bi ol ogice recente

Pl antel e 'Hi produsel e vegetale " n toate
oameni, oferindte toate cele necesare pentr v i a "Ht . Civiliza™i a uman
ment al e 'Hi fizice a schimbat |l umea veget al
procedeel or de cultivare noi Hi gbksirea wun
curiozitt. "Hi i umane, tendi n'Hei de a ‘oncbeuh elgeet | u

particular de studiiOdat t cu trecer ea il dezvatagreactehnolageint e

curiozitatea oamenilor cu privire la detaliile extractelor din plante a cresceasfsca dus la
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"nceperea unei noi ere fitodXHiemi,ce.0omMRI@nt alta
era destul de entuziasmattit de i nvE@usdutorglar e
tehnicilor chimice fundamentale de separa@a n &li putut izola mai multe fitomolecule de

i mportan™t farmacol ogi ct. Secol el e XX 'Hi X

dezvoltarea fitochimicicarea d a't cOteva fitomol ecul e de C

medi Catodte, E p©Ont " n prezent, 0 meastedespra luraea a c |
vegetal t, procesul de cercetare ~n [181¢C At d
aptrut domeni i, ca fitochimia computa™i ona

temi ci | or Hi mdfiincouwdteil loirz adtet c’anl cpurlezent de cel
studia componentele fitochimice ale plantel
ceea ce priveHte benefimjidenl oaupantompleé
studierea componentelor se desftHura cu mul
@ prezentcui nstrumentel e CHi bazele de date di :

i nvesti ga'Hsa € X tttarcehrierithi pedru a or espunde cer i n H

omenirii. Cu ajutorul tehnicior de cal cul ‘Hi de efectdae lae X © ifog anHlit
iz oldr,tdetermitri i strucrithuiradc tHiv it télis'Hijir lerdi ¢ #Hr ciet £ t .
ob™ ntor ma’Hi i detaliate despre substan’™Hel e
[162].

RepublicaMoldovas e gtseHte “"n topul produckttor.i

medi cinal e Hi maiew mdzih Hai fditaor tsebogat £ Hi v
calitate ob™Mi nutt din acesSnemslutee Hes catealt e
"nst, spre de o R bddovastudiitk étochirhide isumtirdalzgte déstul de rar.

Progranu | de ocrotire a stnkttt™Hii din THbr
oamenil or, Hi “n speci,at elmuiceo pd o mmlre tdaet Lv Co
bogate " n vitamine, mi ner aé¢ ree lH fniuinredc eepdiset fe

pri v[iéB’HL ConHt i enti zarea de <cttsénkcbatse mat

creHtere a cereri.i pentru consumul de al i me
"mpotriva multor boli. iMwlutteg i €®thmiHlIii azesaso
asupra stnua.L Hii umane

Cercettrile HtiinH fice au demonstrat, <c

mere posedt propr[icg it "Hf eacntt i p rndtl eacrtadea rEirmpio t

bolii Alzheimer[166], precum Hi reducerea riscul ui de
col orectal Hi67,1d9.abet de tip |II

Sa demonstrat, ct compuHi i fenol i ci s e
esteri ai acizilor cadkox i | i ci , iar merele conH n cel ma |
comparat cu alte fructe comestib|le67]. CompuHi i fenol i ci din n
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mul te grupe: aci zi hidroxi benzoi ci ‘Hocianb i dr
[169]. Fl avonol i Hi ant ocepicarpet eajsteh gtLisrap cc a e
di hi drochal conel e 'Hi aci zii hi dr o xmezacarmulmi c

(pulpg merdor [170]. Concentra’Hi aiodmpudiuladn fHe n aal iacci

mere este influen™Hatt de soi, de maturita
agriculturt, de depozitare, dezvoltarea i
pedoclimaticd 167, 171, 172].

Triterpenenoidele pentaciclice, i ncl usi
principal "n cerurile cuticulare care acope
tul pina, S ¢ 0 a tratdhintreuwiaular falepicapald fruct€lon localizat sub ceara

epicuticul art Hi j oact un[l78-b/b]. Siudilp ceferttoara ta =~ r
respO©ndirea aci zil or leonhedi@anal®176],c fHiucured cel ide
contri bu’™Hi aa apgrespdroiret ta'ldiul porr farmacol o[@i7,c e
179].

Popul aritatea medicamentelor pe bazt de

eficacitatea terapeutict, ef ect[@n19e Utlizaveai c e
medi camentel or pe bazt de plante Hi a supl
aproximativ 80% din popula™ a | umi. se ba:
primare [180, 181]. Cn prezent, utilizarearmhaeuel ot
extinde anual prin introducerea de[l&dd3]. spe

Pl antele medicinal e 'Hi foucobembezd®H @@Ldbr mi

compuHii triterpenicidejonm@¢c¢ctabohirHbl. deosebit
Cea mai i mpor tod retatg i A ac R daddovbgent @efukvoldtiin

de cal it at e LavantlaeangustdoliatMill’Mi dnadez@vantaj al procesului de

hidrodistilare 7| Cc o fHedriide dédeu raic uvnaud etr &lae ,u nma

sunt utilizate.Datele din literatu £t r el ev t v ar indulbi de uleneolatii dea | e
| evin™i ct, cu valori cuprinse “ntre 0.5 'Hi
proaspet|[@8Hi Moeoaéeepenoi del e o0oxi genaetvet HpHiecd
conH nut ul acestora N&jriazt " ntre 36. 33 'Hi

Unele produse secundare, de exemplu, tescodgnaneres au de Heur i | e
rezultt dupt hidrodlebgli aoaae phantpaltecra dtic
c ompu Hi bi ol ogic activi precum aci zi i ur s c
apliiicadkht or i tar qopmaeotpird ee t HiHE=EIAAri mi cr obi ene

Cn fRIMoldosae xi sttt numeroase speau fdas.tUna s a
dintre ele este np mieuk (Tanacetum corymbosunfL.) Sch. Bip.) (sy.: Pyrethrum

corymbosumn(L.) Scop.,Chrysanthemum corymbosum), originar din Europagcare” n  pr e z e
58



este rtsp@&midferdaimr chi cttoa(tBEur op a, Asi a temper al
[190]. Cn f | o rRaVioldopagen fTanacktuma este reprezentat de 4 specii, incluBiv

corymbosum

Au f ost efectuate numeroase studid. priv
activitit™i | e bidoben.ganacetunadl-£93].sSpre deosebireode alte specii,
nNtpraesat eumai putin studiat. POnt "n prezel
ul ei ul ui stu esen’™H al , et nwi & &£'Hiclke aanetxitcr
cloroformice din plantg¢194]. Recent , activitt™ Il e anti mi cl

extractul ui met an ol T. coryrabospriauwm fost raporiatél95h | aGint ed iet
faptului plabtele den praznicsunt uti li zate “~n med “anctliivt €
de specialitate | ipsescmidrmdredlet.cu privire |

Chi ar dact met odel e conven'Hi onal e de e
extracH a Soxhoteitt e spant runcéxtfroac™Hi a pr oddu
vegetale[196], unel e metode de extrac™H e moderne
ultrasunete, extracHia cu fluide supercriti

de microunde sunt aplicate tot mai frecveéih®7, 198. Pentru izolarea unui anumit grup de

compuHi |, selectarea solventul ui de extr ac Hi
condi Si il or de extrac$Si e rtare precedeatot éficiepta dei 1
extrfa%’Hi e

Met odel e raportate pentru anal i za aci z
cromatografia de | ichide de “"naltt perfor m.
de gazé€200].

Toate metodelepr ocedeel e Hi util ajele men "Hi on
efectuarea unor studii f it oc msupmunarspean@rdodesen e ,
derivate din ele sau deHeuri, care pot fi v

1.5. Concluzii la Capitolul 1.
Cmcest capitol S uOrstu rtsree douthd i omgraévicet £ s20
aprofundat al l' i teraturi.i din domeni ul c hi

recente privind sint)esdaebl®s indewndiivz aHie ¢al ebaa

norl abdani ci hibrizi), publicate din 2013 p
real i zat e -larixol 1B'Hhazetat de karixil8+ ) publ i cate " ncep©nd

Un subcapitol separat este consacrat f or ma ™Hi i | or despre util
neconven Hr énaé¢lee c(tfrootconi mi c e, Il radi erea cu
alternativit a <cel or conven'H onal e, publ i ceé
fundamentare teoretit Hi o] justificare a uti i zbri

neconvendpiolalall IB'HIV,care includ rezultatele originale.
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Cn prezent, una dintre preocuptrile maj
fitochi miQapi tGnl ascuenstt prezentate exhaustiyv

studiilor fitochimice ale uleiurilor volatile sau extractelor din specii de conifere sau angiosperme,

"n care au fost identifica ™H eundar, ¢HJaaxoldal 17f i c &
W acet®Wtulnshaza surselor analizate, se p
domeniul chimiei (+)arixolului 17, balaan™ac lsi nat de | a studid]
aplica™i il or pmiancariecae ,c gmpeocczuimHideeit echi mi ce H
sau antimicrobiensm vittoa |l e ul ei ur il or vol atile,veaHtlarct
sintezt, eaawnelralparegprar at e, fapt contitmate

acest Capitol.

Cn baza analizei bsicdpul'Hl obigctivald principalesde prezerset s
' ucr bri

Unul dintre obiectivepr evede sinteza analogil or nat
func™Hi onalizare awandatrte cFHi i deov-9ddeeohlels cle t :
anume sintezaliazinelor, 1,2,4riazolilor, 2aminc1,3tiazolilor, 1,340 x adi azol 4 | or
tiadiazolilorhibrizii, pri n met ode cl asi ce 'Hi neconven Hi

Un alt obi ect jbazatgpé studid eildiagmfic, intlude sintezaianalogilor

naturali Hi a compuHilor nor | abdad+arixolil7 Ht u f
acetat de larixill8, inclusivpr i n met ode <c¢cl asi ce 'Hi neconve
obiect ve au fost realizate “"n totalitate, iar
utilizat e GapimwltleldeBl¢.ri se “~n

Urmbtorul obiectiv al tezei, el abor at “n

fitochmemeltora, fructelor de ptdur e;oleggihoaset e |

|l ocal e, compozi Hha ctrora | a moment este
compuHi |l or monoterpenici, sesquiteir pehieaino
ursolic, dar Hi a acizil or €aemwohici, Hi a f

Printreobh ect i vel e | testardarrvitroa sceo mpuurHirlbor de si n-

ob™Mi nute din sursele vegedalke Hst ddis@tuéHi-i Dat
activitate a compuHi |l or aredoscitnrtie z tmoblieocaucltai
proteices unt pr e€apgautVat e " n
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2. TRANSFORMI RI CHI MI CE CN BAZA UNORjI DEI
PENTANORLABD ANICI Al ( -)-SCLAREOLULUI

21. Gener al i t Lt Hi

Datoritt abunden ™Hei sale “n naturt -)-Hi €
sclareoluluiléa cunoscut o dezvoltare i mpresiopnpant
sclareolll 16 este un produs coer ci al solicitat “n mul t e
predominant “n industriile alimentart, farr
"n sinteza organict, fiind Saki@dclared .d)i ,n aho™Hicn
deHeurile provenite dupt distilarea uleiulu

Sesquiterpenoidele drimanice natural e s

i nf or ma’ Hi i despre izolarea | or, deter B, nar
201]. Cn ,scchoimmpbu Hi i tetranorl abdani ci (homodr
obicei,dar ca i nt er nteodmpaurHi | onr sdirnitnmeazna c i din ce
toate acestea, “n ultimele dmodHdei dlexrensiint a
pentru aceHtI compuHi a crescut s ubpsclaeol'Hi al

16'H d e r i v astlardolida29,. au fogt ef@ctuate sinteze ale sesquiterpenoidelor drimanice
i mportante HiHl adleeramor | abopwmi ci prin interr
2331 235 'Hmetil 7-0x0-13,14,15,1&etranorlabeB-en12-oatului27[34, 54, 14, 143, 202-210].

Cn acest Capitol, de asemenea, sunt desoc
gad avansat de f unc Hi o B@}ten7zonei20 H drim-Z, 8(1liancie |
30, dar Hi cele alle pemodoanderabdddhi cdietca sc
reacH il e d¥i bkidaereHBadgeregrupare Beckman

22. Sint ez a Hi derivati zarea esterilor met il
met ode ddasieHNnteeke cneconven™H onal e

Reac ™Hi a de deshkidnatame a (+elareolfidée26'am epr ezen ™ML de
cunoscutt subansSmel ¢ ®He Hender , conform au
metilici biciclohomofarnesenici izomef33 'H 234 [52]. Ulterior sa constatatc £ "~ n t i r
i zomer i z L B5isie loabcHionnreeiun amestec f28323au undi n
randane nt de -OnG&bdort dé GiXlr(conform datelor @CS Hi RMN) , “mpt
cantitate mi2sd54de Oi polbaetdoant de alter2h’an i v
izomerii 233-235 folosind rtHini schi mbttoparéade de
| u c r[203. iTiansesterificarea (45clareolidei2z5c at al i zat £ d e-23saufbost o0 c ¢
efectuattn dme taaurt @lr i 'Hi dupt 7 238235 anurcraportdde s |
12:6:1[211]. AceeaHi ft ke alnidhestecad rmetahollheptan a modificat raportul
izomerilor “n 2:1:7 compladlrati v cu cele rapo
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Oxidarea amestecului de esteri metil33-235 cu dicromat de potasiu a datoXo-
13,14,15,1&etranorlabeB-en-12-oatul de metil7 cu randament de 38%, care apoi a fost supus
decar boxi-B®ren7iona29f ddi mmnona) [B&E. acei aHi aut c

Ma i t ©r zi u, 28328B5earu i f onsett i b up u Hi oxi dbri
percloratul ui de | i t it. Autdrii@l raporiat izolarea metaxlesterubuit e
237 'H cetoesterului27, ul ti mul ob™i nut cu un [54.an@a meo

tradi "H onal ,27H28iuint c emeyp dHir a "Hi doar sintet.i
cetoesteruR7!l i pes,e Htar 2Dni mMembnHet ectat H217.n cant i t -
POnt " n prezent, un numkr mare de compu
homodri mgnisalw (dCH) mamwi do st C ob  "Hi n uZHHdrimenond a z a
29[58, 207-210, 213, 214].
Prezentul studijlkl5le st e dedi cat anali zei comparat.

metilici biciclohomofarnesenici izome#33-235 folosind iradierea cu microunde (MW) versus

met oda Stoll THi Hi nderzatRe exdraamesne &, co mpoxt
reac™Hi ei de oxi dar e a28%235Hplopusmeeamansiltde forondreual
acestora.

Cn plus, a f o s tn odudkzsintezh &t 43 14,15 Gétramoelabeb,8(2)
dien12-oatului & metil 265 din compusul mino264, neutili zat anterio
transformbri fotochi 28328®c ual feo remsatreerai | wmeimed

homodrimanici noi.

Dupt c-am men’ Hi onat -a dungule decemiloyr, estbrd mci
biciclohomofarnesenic233235au f ost o b ™Hi nu Hi p [52],n areert e diam
un refl ux de {sdareglidei2d’'ur as & w'Hi(e+)met anol i ct
principalul dezavantaj al acesteigrigura 2.1) La iradiere c u mi crounde,
transesterificargleshidratare a (+9clareolidei25c u f or mar e 333239 mpau Hielcaurr
doar 30 de minutéFigura2.1) cu un randawment aper 958, pmod
Tabelul21 Cn acest esompawvat idvin adde 283@35prm arbela e ¢
metode a fost anal-MZ(aabdul2flpl osi nd met oda GC

Potrivit acestei a, | a ~ rdeskigratatewal(+9clarecéide "Hi e
25prin procedura St ozlalt tHif oHimadera ¢ 2&34nmnf al
izomerii tetrasubstituie33’Hexociclic235s e ob™Mi n cu randamente me
s e modi fick " n 15: 5:2Z83c rredthtdea, meind ru 1234 asdade,mé r
respectiv, de mai mul de dout @35iest ¢ zamerpurlodus mi no
randamentul stu variazt " ntre 7.10% Hi 1. 53

ur me de 2590l actont
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Cn cazul t r asclaedidee2b a6i st at bt @e)l MWEstapbn
amestecup33235est e de 3:11: 5, adict diferit de ce

0]

O
isau ii

~
g

25

ReagenSi K i ci)aHrS,i MeOH, refldne 96 ore, 86865 | e
i) H,SQy, MeOH, MW, 30 min, 93%.
Fig. 2.1.Sinteze ale estiéor metilici biciclohomofarneseni@33-235din (+)-sclareolida25.

Tabel 2.1.Rezultatele analizei GG®IS a amestedui de esteri metilici biciclohomofarnesenici

233235,
Ti mp de CompuHI , r Timp de CompuHi ,
(ore) (%) reac Hi (%)
Stoll 'H 233 234 235 MW 233 234 235
8 36.43 51.49 7.10 10 14.45 56.69 24.49
24 56.92 40.97 2.11 20 14.05 52.73 26.85
48 60.03 38.87 1.09 30 14.78 55.79 24.32
72 70.17 28.20 1.63 40 Descompunere
96 73.67 24.39 1.53
Raport final 6 3 1 3 11 5
Conform analizei GEM S , “"n 30 minute i zomer ul234maj
(55.79%), urmat de cel exocicl35(24.32%), iar cel tetrasubstit@B83( 1 4. 78 %) ~ nc h
dupt care “"ncepe descompunerea produsel or d

Dupt @mmen¥i onat antZEH299unt compeiHmedi ar i
compuHi |l or homodri mani ci polifuncSionali za
mi crounde accelereazt 2 &icf@mabea xdrimernanme®9acu cret o €
randamat total de 92%Figura 2.2) met oda fiind mai avantajo

comparaHi e cu c[B388 raportatt anterior

12
CO,CH;4 ,,_CO,CH; CO,CH,4

iii sau iv
—_—

~18

233-235 237 27

ReagenSi ki ci)KgChd,IedH, reflex, 12 eraiicL&EI0g, Me OH, U, 3 or e
iii) KOH, EtOH, reflux, 3 ore;iv) KOH, EtOH, MW, 1.5 ore.
Fig. 2.2.Sinteze ale cetoesterul2y 'Hdrimenonei29.

Anali za <cromatografi-M%X) (aflLgr caaduwmd ultuic L r €l
anodi ct a e 2833235a Iprezentathum aneleiccicompl ex de com

motiv,sa deci s st se realizeze un studiu exhau
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“n af ar t 2d'®@23croanppourHi a "Hi anteri or ,26l-@864mieau for d e
i zol a"™Hi 'H(Figuca&B)act er i z a Hi

Cn t spectrel2 IR al e C 0 NMAGE26H 4 wirt prezente benz
caracteristicegr up Lt r i i e sltlebr5i cHi738 it 317t 2B pect i v, i Hi
metoxi la 11411077 cnt.  dpectrele protonicale acestorasevi den™Hi azt se mr
ale protonilor mve Gsl Coi’bcCo ~ di n n p e e08&Hdpin,| celelal®6 5
protonilor estericide la3.689. 6 3 pp m Hi singletele pr-867oni |
ppm. Spectreleé*C RMNale conp u 'H 261-26¢includ semnalele atomilor de carbon esterici la
51.7-51.3 ppm, a celor din grupele metoxi la 4888 ppm, semnalele atomilor de carbon
cuaternari @ la 130.273.1 ppm, carbonilor carbonilici ¢ la 176.2172.6 ppm, semnalele
atomilor triss b s t iolalb.6bil . G pyda®6.655.A ppm. Totodatt
al compusuluk63semnaluel a 129. 1 ppm confirmkCrpr ezenHa

Este bine cunoscut faptt £t o xi darea anodict a ol efin

decurge printun cati on radi cal intermedi ar gener a
sistemul de electron-olefinici [145, 146, 216, 217]. Ol efinele cu cel p L
sufert o substitu™Hi e aliluincktnucn ewodri d[25CInv ea
i ni "Hi al amest e QBR3Bpieercde eumi emeectidomrci RB60 ger

ca specie reactivti. Cn continuare, i nterac
serie de Ltadi "Hiei /edleicmirnoni , radical.i sau i on
261264 care au fost (FowebPate Ki caracterizate

Cu referire la cetoester@7, se poate presupunet acesta este un
alilict &33Pecmer alk wi de | itiu este un agen

reducerea lui are loc confory. (1) cu formarea oxigenului atomic.

LiClO, LiCl + 40 Eq (1)
Durata de viaHL a acestei speci icaexpgazein
alilickt a cz0Homaulpuiovoadi oxli darea acestui a

(Figura 2.3)
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233-235 —
¢

+e, MeOH
-H"

ReagengSi K i ci)aHpSyi THIF, f.c.,.6be. r eac Si e

Fig.23.Si nt ez a 27028vp2611364por n oxi darea anodict a
233235

Datoritkt con’™H nut ul?264(~25%), cacestan d fost felositmpentro x i
sinteza dienesterulu265, un i ntermediar I mportant “n s
polifunc[@4ondleinzaHi va a f ost265an af orsetu 'Ho b "Hi nl
randament de 86%.

Structura compusulliéde st e c o ndpectrunR tnt cche e se evi der
caracteristice pentr i ggpametailadHr-1676 tne Hdele ale | a
fragmentului alifatic la 298@868 cni 'H 14581381 cni. Spectrul protoni@l acestuianclude
semnalele singlet ale protonilor metilici/da 1l . 6 5 p p esteritlila3.@3epm, dubletul
protonilor metilenici G, | a 3 . 0i3semmaluimsingiet al protonilor metilici din gruparea
met oxi at a Hala B.34Ippm, raspextidpdctrul®C c omp |l et eazt dat
prin semnal el e atQm.1Uppm), cuhternac ka 130.2 ppmsXCE89.0kipma r
(Co) , eHi de n gruparea esterickt | a 172.6 Hi 651

Fotooxidarea sensi b2332B5zandute lashidreperoxeir izomesir 1
266 K i267noi , ob™i nu Hi cu randamente de 76. 9%
conversiei esterilor metilic233-235. Cn continuar e, 209 r ianc entktti o dece
au fost tr ans68eMadHi r amd amemtoé i de 9 BEOHA7TL 9 4 ¥
cu randamente de 98 'Hi 97 %, corespunzttor.

CO,CH;,4 CO,CHj

268 —Y »

“OR

233-235 — 266 R=OH .— 267R=OH
"> 268 R=H 1l . 269 R=Ac "> 270 R=H—1L~ 271 R=AC
Reagem®@idi Bi i ciygHtr eac Sh®t . C€ClL, (ii) VYTticpur ee, Me O
iii) Py, Ac,0, t.c.; iv) PCC, CKCl,, AcOH (gl .), t. c. ,
Fig.24Fot ooxi darea sensibil iz a&83235a amest e

272
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Oxidarea alcolilor 268 270, asistatt de clorocromat d
descrise anteriof209] au condus la cetoestefi/, C U n o 272 nedescris ldmterior, ambii
o b "Hi n u "Hi cu acel(G®*Ha24)8hdamenti de ©OiB®due toir z a&”
fost pe deplin confirmate prin metode spect

C spectrul IRal compusulu266s unt vi zi bil e benzilgeuger a
esterice | a lede?hididperoxidice?ld 3389mm Spectrul'H RMN include
semnal el e singlet ale pgQ@otHCHI BoO. &é 168 ppm, T i7
respectiv, semnalele singlet ale protonilor metilenici exocicligiCa 5. 09 Hi 4. 74
singlet al protonilor peottemiudiuil @i 3r e @lepprm
8.61 ppm. Structura compusuld66 e st e ¢ o n f ispectral tcarbornidcare dlelude
semnal ul atomul ui de carbon din gruparea
metilenic exociclic G; la 112.1p p m, cel ui c ar hydanlv4l7ippm, semmnalelg o z
atomilor de carbon cuaternargcC a 146 . 4 9lpap nB8 8Hi6 G p m, dar 'Hi
tri subgdtai t46i. "Bilap@8ppnHi C

Spectrul IR al compusului 267 conf i r mt sprimbenhnr e sde a
caracteristicegr up Lt r i i est er i ¢ diceleahidrbperdxidiceHB392trmi’6 3 Co m
spectrullH RMNs unt prezente semnal el e 15pQiotHCelm0.94,0 r |
0. 89 Hi 0.85 ppunp,arm@rao teosrtielrorctdilna g3r. 64 ppn
protonului hidroperoxidic ¢€la 8.24 ppm.Spectrul carbonidnclude semnalele atomului de
carbon din gruparea esteri chlalld.4fph, sémngefem,
atomilordecarb n t et r a glald2s9tppnit Gyila™HE6.6 @pmiar semnalele de W5.5'H
1266ppm apar Hihn atomil ostiCde carbon trisubsti

Reduceredidroperoxizilor266’'H267c u t i our ee ~ n avedi268 &l a
270 cu randamente &6 % 'Hi 94%, respectiv.

C spectrul IRal compusuluk68s unt prezente benzi lge udbe ra
esterice | at1713&€gtHiurlili5 7d uchni' B grupei bidroxildd3 i3 6 d [Ha

1036 cnt. Spectrul protonicinclude semal el e pr ot oni | ori GehtCiolai c i
0. 89, 0. 79 'Hi 0.65 ppm, semnahsélae 4si9mMglHet 4
semnal ul protonil or metilici din gruparea

protonulii hidroxilic la 2.14 ppm.Spectrul™C RMNconf i rmt structur a
semnal ul atomul ui de carbon metilic din gt
carbonilic Gz la172.1p p m, semnal el e at omi | glal5@3ppmt&s b on
la39.1ppm cel or tst las 4l s Odlapgipappiitdi C C
Spectrul IRal compusulu270i ncl ude benzile dgrapkor b'He
la 1762 Hi Hil&® upmi hi dro xspéctrul'taRMB &t Prezéhite 1 0

semnalele singlet ale protonilor metilichd=Cio HC |l a 0. 91, 0. 88 'Hi 0
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protonilor metilici din gruparea esterict
hidroxil i c dpectrubcariodicepepdeiHach semnal ul at omul 1
din gruparea esterict | a 51.;8alp28ppm, samnaleteu | u
atomilor de carpla33ppmiCylalstiSpmtdlt ai 1HB 1 CHlap p m
32.8 ppm HuitCgleedb5gpm.i subst it

Cn c o nalcooli268H270au f ost aceti | a’Hi cu anhid
conform metodei St an ®e9iad7l, coub "Hionrumidir ecau arcaen
97%, respectiv.

C rspectrul IRal compusului269 seevi den™Hi azt benzile de
gruptrii esteritellegt1t84i HdubIl®7 gempitaliiic
1234cmi. Spectrul protonicinclude semnalele singlet ale protonilor metiligis,QC1o H Cxo la
0.83,0. 78 'Hi 0.67 ppm, protonilor metilici d
gruparea acetat la 2.05 pp8pectru®™®>C RMNc onf i rmkt structura mol e
prin semnalele atomului de car baomulmeéd carbanc ©c
carbonilic Gz la 173.7 ppm, semnalul atomului de carbon metilic din gruparea acetat la 21.5
ppm, dar THi prin semnal el e 148 .6popmm G¢tar38.7pmm’He a r
a cel or tgla48 uppm, €aT 2. 6Hi potEm8.3Hbpm. C

Spectrul IRal compusului271i ncl ude benzi d e gahbuspotrrh "Hi ee
|l a 1746 “Hiilgrupel &&ill259em® CspectrulH RMNs e evi den™i azt
singlet ale protonilor metilici ¢, Cilo HCxp|l a 0. 91, 0. 85 'Hi 0.82 p|
gruparea esterict | a 3.68 ppm Hi semnal ul
2.07 ppm.Spectrul carbonicc o mp|l et eazt datele spectrale
metilic dngr uparea esterickt | a 51.8 pypa72.3gppm mu l
atomil or de c arghad4l.2apm Cyol as Wi2s/t. 194 laBp2ppmHC HIC ¢ e |
carbonului trisubstituit €la 46.2 ppm.

Oxidarea alcoolilor268 'H 270 cu crani | ¢ r o ma't de piridiniu (
mol ecul are 3 Hi acidul ui acetic glacial
27 'H 272, o b "™Hi nu Hi cu acel aHi 27 aongpwes rarestalin, p.d €61 9 8 9
102 AC ( dridatele BaRe)spectrale corespund cu cele descrise afitétior

C rspectrul IRal compusului272seevi den™Hi azt benzile de
gruptrii esteriftegrapeé736aHbobhlb2comjugate
Spectrd protonicinclude semnalele singlet ale protonilor metiligg g HC0l @ 0. 90, C
0.81 ppm, respectiv, semnalele singlet ale protonilor exometilenicl @ 5. 90 'Hi 5

semnal ul singlet al protoni pem.spe€mlc RMNse di r
eviden™H azt semnal el e atomul ui 51®epmcatomiduode me

carbon exmetilenic Gy la 119.3 ppm, a carbonului carbonilig,Ga 173.5 ppm, semnalele
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atomil or de carghhdd 7t 8t puasBdIHpm, iCH aarbonllicTL£202.1
ppm Hi a car bostabluppm.t ri substi tuit C

Astfel, prin sintezele realizate " n baze
233235d er i v a)btilaredll6n c(ar e urrpmedelntdaccesi bil Hi
fost demonstratt utilitatea combinktri.i me
I radierea cu microunde, oxidarea anodict Hi

cheie ale chimiei-f-sclareoluluil6, precumr e a cSHilFHi1 eder -VHir oVl @ad a,

sinteza deriva™Hi | or norl abdani ci Activaatea g i ¢
antifungict 'Hi antibacteriant a compluiHat or '}
suntdscut ate ~ mpr eu@pitolddl. rezultatele “~n

23. Ob™Mi nera unor der i va'Hi tetr anoeokotladldm:mlBei c i
tetranorlabd -8-en-12-oat

Sintezele deriva™i | or tetranorl| atda®i cc e

ale compuHi l or drimanici “nrudi "Hi , e i fiinc
pentru “nobilarea produselor din tutun. Un i
ambroxidul31 ( Ambr oxE) posedir tungrmi r'dis pmea taem-)f i p
sclareol16 [218, 219]. Par e surprinzttor, "nst existi d

bi ol ogi ckt a t adcroannf acrid netlb3,adetighddabd/-bred2,1%dialul 273

‘W 7-oxo0-13,14,15]16-tetranorlabeB(17)en12-alul 274 a u arttat activit
semnificativ mai bunt dec®©t co32plu'Hizio mBTbiurhar
[219) (Figura25) Toate acestea au stimulat déinrvol t

tetranorl|l abdanici , una dintre care este des
CHO

CHO CHO

CHO CHO

32 275

273

Fig. 2.5.C 0 mp u 'Hi2732& tipeatanorladanics2, 275biologic activi.
7-Ox0-13,14,15,16@etranorlabeB-en-12-oatul de metil27 este un intermedr important
“n sinteza compuHilor t elte gabdaublliaeb d agnri ucpi e | doa
carbonil, car eg GCHCl.v eAazes tpoczamhiud epdCat e- f i
sclareolidei25° n  ame st ec ul ci biokclohensotaraasenici m@me38 235 [52],

ur matt de oxidarea I[58saocupdinromatiadeapelt a

[54, 215. POnt " n prezent, doar cOteva sinteze
pe baza ceto&syului27[14, 2@, 208].
Cn continuare vor f i [244 diz damengut ehimiei €z u |l t

sclareoluluil6 'H descrise sinteze noiregitfi st er eosel ecti ve al e c
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(homodri manici ) pol i-oxob3¢ldH5daetmahorlgbeB-end2-oatul ded d ¢
metil 27.

Reducerea compusul@7 cu NaBH, " n  pr e z e nllHO al dat eI
hidroxi-13,14,15,18etranorlabeB-en-12-oatul de metil 276, i ar deshidrata
condi "Hiur rbd tStndidkieare b ,cahdus la 13,14,15,16tranorlabeb,8(9)dien12-
oatul de metiR65

Spectrul IRal compusului276i ncl ude semnal el e caracter
hidroxil | a 1 fe3pectivHiarspedtrul9't3 RMNrinclude semnalul triplet la
protonul ui;ladtil:mppm, dubletéhldi peotorlor metilenicisxG a 2. 99  Hi 3.
singletele metilul ui e st eqylad.67lppmSpectl&arqpmpem  'H
confirmk structura priz{@2 9e mpagPeESdpm), @uaternari lao r
132.7 ppm (@), 137.8 ppm (§)  Hi c elCplaB2dppm.i | i ¢

Structura compusulldé5e st e ¢ o ndpectrunR tnt. ccher e se evi der
caracteristice pentrd gHioplacigte esbérei ¢cB 28
Spectrul protoni@l acestuianclude semnalele singlet ale metiluluizGal . 7 1 p pestericH i C
la 3.65 ppm, dubletele protonilor metilenici:G a 3. 02 Hi 3.13 ppm 'Hi
protonilor din pa i "His HHC;é aC 5. 76 'Hi 5 . Pestrup’Pang mp lestpeeax 2 H
spectrale prin semnal elle 7a t8o npifla® T pprd).ecu@emarib o r
la 128.1 ppm (g), 136.0 ppm (g , 'Hi cei din grulp/ppnrea ester.

Fotooxi genar el@a20] aedesei 26% | n z g@LH n p r eneze n "Ha
tetrafenilporfirinei (TPP) a dat un amestec format duh96-peroxi13,14,15,18etranorlabe
7(8)enl12-oatul de metil277, ca urmare -ai ¢leaadHi "dileindlet’Hdx 4
dioxina278di n adi Hi a [ 2+2] -axoBd4ls laetranorlabeb,8iPrdiesru n b
12-oatul de metiR02cunoscutf54, 143], ob ™Hi nut anterior “"n rezu
f ot oox(Fighe£.6)v L

CO,CH,4

27 ——

“OH

276
Reagen$Si K i c i NadBH,, TeCA/HICe MeOH, 06 8re, ©3%ij) H,SQ,, THF, 24 ore,

89%; iii) O, Hatpp.hn, DCM, 5AC, 5 ore, 21. 0%,

Fig.26.Si nt eza G€yf iuna i lomal € z &2Mi ai ceto

Structura compusulu77a f os't confirmat€n dsp aaintred le
prezente maximele de absorb™i e car alcegtrtiwrta
‘H gruparea peroxil a 292 4, 1 42 Datelel spectrabeSs6nt completade spectrul
protonic prin semnalele dublet ale protonilor@e | a 6 . gde la@g.p2rppniisingl€ele

69



protonilor metilici de la 3.68 ppm (GOHs) Hi 2. ©)2iar sppcmul3C ®MN prin
semnalele atomilor de carbon,§169.9 ppm), €(141.8ppm), G (125.7 ppm), €(86.3 ppm),
Cs(72. 3 ppm) Hi cei me ACH3z) i i @4 1738 auplifgehtar C p
compozi Hh a chimickt Hi s27taucft usta «caonfsit ama tnit

raze X(Figura 2.7)

Semnalele dinspectrul IRc onf i rmk prezen’™a ¢
1738 HitHperéi2lal6tcit” n mol ec u2f&a di
Spectl '"H RMNcompl et eazt datele spe
singlet ale grupelor metil de la 3.67 ppm (@®Bl;) 'Hi 1.62
(C17), dubleteleprotonilor G( 3. 15 ppth) 8Hi pegm)
metilenici G:de | a 2. 83 ‘spectr®*C5R8AN ip m,
Fig. 2.7. Structura mole | S € mn alele carbonil or CQy e #Hpurbza.
cul art a 2€70| (CO,CHs), 19.3 ppm (&), 52.9 ppm (@), 49.1 ppm (G), 68.4

ppm (G) Hi pprd 8G). Datele analitice ale dienonD2c or espund cu cel
I it ebd 14).r L

Cn mod nor mal , reducerea @nadwoiper dxipizi ltc
compusulu277cu tiouree 2 0 b "HioUndilitiroxi613,14,15,1&etranorlai-7(8)-en12-oatul
de metil279. Structura acestspectaliIRa Tmstcarcens ér enai d
de absorb™Hi e al%*42y0 upie'l be6hedmoei l™al H710 e i
dubkel a 1440, 173 8 epectrlil 'H BMIN&untcprezente semnalele singlet ale grupei
metil 3.69 ppm (CGMe ) 'Hi dubl et ul de d upld 168 gpm,albletele r o
protonilor metilenici G, ( 2. 4 6  'Hi 2.54 ppm), dar Hilads0d4 mn a
ppm Hil aC 5. 4 8spgztpuhtarboda o t fi menH onate semna
t er "Hi(68.6 ppm)CG( 13 1. 1 gp(fBrappmHcuatetnarid 1 36. 0 ppm) Hi
delal75.4ppm (p) THi 51 .,Me).ppm (CO

Gruparea hidroxil secuadr ts a C f 0 st apoi protej a2/’ npr i
condi "Hi i st ase @acetdxi9UdoxHL3eIb daetranorlabd?(8)-en12-oatul
de metil280. Prezen™a sg@gistgeic oad¢ e rspaatiuld IRprin bethzle de | e
abor b Hi 289 aHi * deapedrulsl RMN prin semnalul singlet al grupei metil de la
2.02 ppm (OAc)d ar  $pectrud aarbonigprin semnalele atomilor de carbaim gruparea
acetat a 170.8 ppm Hi 21.6 ppm.

Cn conaphuase nedeosial azea i f u maddhneeior, one t i
astfel de transfor mar e a dibxseselanig2a2d.i zCant ta cpersi
func™Hi onali zarea a fost real i280@tut NBIISI, n ub ma

S u b sa bromuluiHtirin gruparea acetatigura 2.8)
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Formarea compusul@Z8le st e confirmatt de datel e- spe
CHBr est e c specfril IRpmrabartda &l ea b s 096Mcini, spectrubprotonigorin
semnalul dublet larg alrpot oni | or met iyddeladi.cOi7 dppeutmulP@iRMNHIi a
ce include semnalul atomului de carbon €& la 24.6 ppm.

Substitu™Hi a atomul ui de brom pr i282eger up:
conf i rspactrullRdre car eHaetebedenl e de absedeld Hi e
1740 'Hi™? spécBulfH RIMN prin semnalele singlet ale metililor din grupele acetat de la
2. 03 'Hi 2. 05 p pspectrul'ldarborsce onmerd U ez tdtimar e dimt om
grupéacetatlae 171.1 ppm, 21.6 ppm, ppm 169. 8 'Hi

ReagengSi K i ci)olowee, 3MeOH, Jloee, t.c.96%; &) K@ Py, 2.5 ore, t.c., 94%;
iil) NBS, CCl,, reflux, 3 ore, 76.0%; iv) KOAc, DMSO, 2 ore,.t.88%.
Fig28.Si nt eza d-# mnuincadHHiolnad i @ &M ai cet oe

Bromurarea compusulll7 a condus la -b6xo-17-bromo13,14,15,16etranorlabeB-en

12-oatul de metik83 produs principal de reac ™H ®x0 "~ mp
8b-bromo13,14,15,1&etranorlabell2-0at284 (Figura 2.9)
CO,CH, CO,CH, CO,CH;

27 283 284

ReagengS$Si K i ci)A\NBS|, CG,iraflux,® ere, 00&28F i eHi 2BDH.. 0 % (
Fig. 2.9.Prodwsede bromurare aetoesteruluR?.

SubstitudGa s'tre pomnif'Hir mat £t de
din spectrul IRce apar "Hin hal 4 gennakeleu i

dublet ale protonilor metilenici &1 a 4. 41 'Hi 3. ¢
spectrul protonichHl semnalul dinspectrul carbonicc e ap ar "H

atomului de cartbon Gl a 24. 6 ppm. Anal i ze

raze X a confirmat structura compusut&3 (Figura 2.10)

Fig. 2.1Q Structura mole | Datele spectrale ale bromurli84 se deosebesc de cele ale
cul art a 280

bromurii 283 pr i n caracterul stu sat
| egtt ur igCo d<Lpéciruk IRCI acestul compus sunt proe
caracteristice pentru halogen la 626 'cm spectrul'H RMN semnalele singlet ale protonilor
metilici Ci71 a 1. 70 gpgrtol carlbonic e mnal el e at omi lgtar69.5d e ¢
p p m ritdar Gpla 27.3 ppm.
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Tentativa de substitu™Hi e a at o288printio de
grupare acetat, oondutsr au a'dtae R86ar dcioonpi®85lc a "H
un compus cu schelet chobdonizofatrbtcarpcedas
(Figura 2.11)

CO,CH;

OAc

286

283
ReagengSi K i ciopn di GGAici, dDeMS e, a c2Sioer e, t.c. , 86. 0%
Fig. 2.11.Sinteza dimerulu285

SpectrullRconf i rmk prezenHar gomiple! pri esmaxi me
l a 1728, 1704 I9@e6ral'HIRMN s prézente semnalele protonilor din
ambel e unitt™i struc2uur ai eghetHel 8 @l @t adninle
3.58 ppm (CQCH3) , lefdiot ani | or diun ap 8z i2 8 i9pectBESBRMNp p m
compl eteazt datele spectrale prin semnal el ¢
ppm (G7,7Nj, 172. 3 ‘Hip dn@ailii ésteripleria 1.6 ppm (@CH3) , toktilor a
de carbon cuaternarie(; 6 9 . 9 'Hi 6,82 537 .pep nHi Il .AB ppm) .

Structura compusul#85a f ost stabil ittt i ni "Hi al prin
prin difrac™i a c(kiguragdz2¢e X pe monocristal

Formarea compusul#85po at e f i explicatt
dout wunit & Hi homodri manice id
puncte deadChug=gtlt.usrSthi(CL¥ i 1. €47 ( 4
. CudCsp = 1.571 (AL ="Hil. £848(4) ;.
‘ | e gtLtodiCrisie @ at or eladedctelor gtarice dia b i
o P fragment ul Figdre2.1)Rigltt Or bo6i bi | t
a f or mkr i i285este prpzensati Rigura 2.13
Ei%f'fr&[”cugag&;n Mecani s mul de reac H e i mpl i c

carbocation alilic287 = nunrsolvent polar (DMSO)Acest
carbocation poate ur ma -WUumatdichtraidlee,nhea dr
s e 0b"H r2&6cuacrantdamentmbderat(14%), iar formarea acestuiaesto nf i r mat -
datele spectrale.

C spectrul IRsunt prezente benzitbke absor b™Mi e caracteri st
1673 Hit1P3%e2zem™a grupktr i i spectutproaohigprie semealulc o n
singlet de | a 2. 02 gppcirul catthamic a'lHie dde as éHnma lae loe
corespunzttori de | a 171. 0 'Hi 20. 9 ppm.
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Cea de a dou &aleaadllFeurad2el3decergeculbrmmarea dimerul2gs,

ca produs principal al reac ™Hi ei

Calea I1
-AcOH|

Fig. 2.13.Mecanismul de formare a dimerukg5.

Protonii meileniciC;3;di n mol ecul a compusul ui , dat or
W a carbocationilor alilici care i I nfl ue
acetat. Ca rezultat al depr ot 288 cudioiut aproes il

structuri canonice:d i e n a C@88a wupatadeawiatl t & 288w rReacahjarea

i ntramol ecul art uBg& epr oar kst &ar288eh88dsconducaia d i
formarea dimeruluR85. Pentru a sus  Hiinee pmeocpaunsi,s nau | f odset

i ntermedi ar288dui Adestr elacctHi @ a fost reali zat
283a r e acudericatulaiazini89” n pr e z,ER S D WAgKa 2.14)

O
HITI i
N
C¢H,-CH,
289

RegenSi ki c oikE,CC DMAAJALS ore, eca 109%.e
Fig. 2.14.Formarea spirodimerului intermedi288d

Cn mo d neaHt ept at , reacH a a decurs di
di azi ni c e-(p-toli}#,5dihiare-2(2H)-pBidazinonei289, nu a avutN-1| oc

alchilare cu formarea derivatul hibrid homodrim@indazinonic, pe motivc £ d i289are una

sistem neconjugat satur at careHsc@Guoel sablst

aHt eptwatt e, o@a @vreac H e de di me88d z asrter uccu ufrar
fost demonstratt prin anali ze Sfoee?2lbal e Hi
73



C spectrul IRa | acestuia sunt prezent e trbgupardal e
esterickt | a ™1cddildH1710kcR 15 ecgbt uril e dubl e |

Spectrul protonici ncl ude semnal el e protonilor din é
moleculei, precum dubletul protonuluiQa 4.23 ppm, singtel C,1ljja 6. 0 ppm, dar
protonilor metilici din grupktrile esterice

Cnspectrul®C RMNse eviden™i azt semn
CidCzja 200.8 Hi 209.9 ppm, at ¢
CoCorj161. 0 Hi CAPp1B82ppmHI E6. 6
din gruptrile esterigil) | ab2A.7@
51.4 (CQCH3) dar Hi semnalulkllad o mu

Fig. 2.15 Structura mole | PPM. Legareacelor dout uni t £ Hi homodr i
c ul admeulua288d. inter medi ul  @aChhoHiGsa-Clogecy urtgimitei  C
de 1.49 (1) i Hi 1.58 (1) i, r

Ast fel, " n  p7roeord3, 14,151 etranorlabdB-arzl 2o0aului de metil27
derivat din {)-sclareol 16, au fost reali zate sinteze a
pol i f urtdithericmualsit ructurii neordinar e, i nl cusi
fotooxidarea sensibilizatt, HiActiabiit at ea ma

H anti bacteriant a compuHilor e esiahuat Lz

duscutate “~ mpr e@apithiul¢dlu rezultatele "~ n

24. Sinteza wunsarntcddriicva ‘Hi gradaavaosgti def ruantcUiHi B@lnia | «
din drim-8(9yen7-o nHi  d7/P@{ly i e nt
Acest subcapitol est e roi ocaornet idneu agxep lao rcaer

sintetic al drim7,9(11}dienei38, care datorit i, Ca€cC CmHCiparc tdiev ac
este o materie primk potrivitkt penfid@2ZB-sint
227]. Di ena mestiH ob &t h-&FHen-oha [@rimdnonalds i nt (83t H4c L

207],un compus drimanicbhilrrunoscut i zolat antef2iZor " n <ca
Sinteza {)-7-cetoeurifuranuluil26a f ost r e a409] drien{7,8(11}dieneiB8a z a

obW™Ht b ant @-sclareall6 [d4il,07]( Astfel, prin aplicare

corecte acest compus poat e fi o] mat ersi e

func ™ @ooal i z a Hi

Este cunoscut faptulc L ol efinele ce hp adgedite n atad mil
hi droperoxi zi reesaadacBiaiHi opecuwWupat 8[22)2p8ar e a
Fotooxigenarea diene8B8 cu 'O, “'n  di cl or omet a mezet £a m aif Einli il
(Hatpp), a condus la-ah b-hidroperoxzii 290( 7 6 . 8 %in raport det 9r1 conform datelor
RMN, fiind recuperatt 'Hi 389.7%pGpectrubhlRad acestorc L
compu Hi sunt prezente benzil e de-(alb0s900r bHpii e

74



cmd) elecale legtturilor duble cohj sparul™ e x
RMNeste prezent semnal ul singl et I- la 7.991 ppm, a |
semnalele dublet ale protonilor exometilenigpCa 5. 03 Hiud. Blppgm, 68r
4. 85 ppm, dar 'Hi s e myde la 4.53 ppmSpegtrul’éC RMBId o mpfriort m!
prezenSaxage Wipleé mirce;ndl M6 .pd z i (HH6)Z ppkd), a &omului de
carbon trisubstsi(452ippm) dipme@uomi Kiii lseem@al el e
tetrasubsti tgil3Hi5. Bi B Em)$i iICl e C

Cn t iempeualc Hi ei , de aseimeiheadi Hiee ua gex iog dr
eXO0oCi38HKii chhearanj tri, c au ef csrumar erae syromrs afri d ¢
hidroperoxidul291 (9.2%), a- 'H b-endoperoxizii2920 b "Hi n u "Hi Cu un randa
un raport de 3:1, fapt confirmat de datele analizei RMN(ra 2.19.

291

297R=Ac— | 126
208 R=H

294R=H -
295 R:Ac:| v

ReagenSii kdie cihoopabei@EDEM, n , A G, 2 47:9:4%% , (7
i) Tiouree,Me OH, OAC Y t .iigFeSQ, THF%C. FO% H 8880% ;
iv) Py, AcO0, t.c., 93%y) KOH, EtOH, reflux, 100%; vi) PCC, DCM, site 8AACOH, t.c., 80%.
Fig. 2.16.Sinteza {)-7-cetoeurifuranululL26.

Spectrul IRal compusului291i ncl ude benzile de absortk
hidroperoxi ( 1 120 'Hi') ,33l6e0gtctmur i | or dubl et rHi s exotci
la 1664 crit.  spactrul'H RMNeste prezers e mn a | u | singlet | Lrgit
hidroperoxt| a 7. 81 pp m, semnal ele dub#e®lake pHpr 9o
Co(4.59 Ki 4. 65 ppm), Hi s e mnla 5.99 lppm&pettrulBa a |
RMNconfr mb prezenS$Sa carboni lpudrlOme Oi Ipgind ppm)j d iCn
totodatt " n spectru sunt prezente semalal el

47.9 ppra Ki32C7 ppm, semnal el e @it o mp ds112FHAd ie | e
ppm) o(¥b4A.7 ppm).

C spectrul IRal epimerului majorita92a-or i ent at sunt prezent
caracteristice -ghipepdt ial ®r24hi dirldpie rloRGubt@a Hi

acestui a e Bdespeadrdprdtonic maate i nclude semnal ul
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hidroperoxidic la 7.78 ppm, semnalul multiplet al protonulyiICoc al i z a't | a 4
semnalele protonilor metilenici:€( 4 . 3 6  Hi 4,| 6a5 4p pPpriidpeptriC BMEIn
se eviden™Hi azt semnal( @8el app(i) ppbh), G Meokilatlae n i ¢
78.2 ppm 'Hi aghtCellao rl 2cOu.a8 eHinalr4d4 .C6 ppm, resp

Cn continuare, au fost e | a b4Q-T-cetoearitirdnolui £ ¢
126, folosind peroxizii290H 292 ob™i nu Hi prin fotoo38i glmi’Hie
peroxizii instabili290’t292a u f ost r e al|Hin cad ctoiod u ri 298%il@%4e s p |
[229], cu randamente bune. Apoi, endoperokidiP3 a fost redus cu FeSO" n - 7
hidroxieurifuranul298 (95| cu un r andament de 78 %294 DMptLt a
acetatul rezulta95a f ost f ot oo x i d &96 cdrenprinaredecere cuiFeR®Ir o X i
saponi fi car-p7-halroxieariturar@@8%.a Hi (

Structura intermediarilo293298a f ost conf i rmatt de anal.
datele relevante al Babelee2®t ora sunt prezent a

Tabel 2.2.Datele analizeiRa | e c o r2980Q9Bli | or
Compusul g(cm?)

293 3360, 2918, 1454, 1372, 1105, 1040, 903, 723

294 3380, 2906, 1715, 1642, 1443, 1355, 1038, 885, 842, 814, 674.

295 2950, 1743, 1630, 1480, 1247, 1050, 923

296 2920, 1754, 1460, 1393, 1256, 1030, 945.

297 2960, 1750, 1470, 1390, 1260, 1158, 1060,8&00, 830, 827

298 3420, 2934, 1740, 1471, 1380, 1264, 1043, 945, 892, 796
Tabel 2.3.Datele analizeiHRMNa | e ¢ o 98898 | or

Compusul a (ppm)

293 | 4.68(d, 1HJ=16.0 HzH-11), 4.62 (s, 2HH-12), 4.34 (d, 1HJ)= 16.0 Hz H-
11), 4.04 (s.l., 1HH-7), 1.83 (m, 1HH-6), 1.03 (s, 3HH-15), 0.94 (s, 3HH-
13), 0.89 (s, 3HH-14)

294 4.96 (d, 1HJ= 2.3Hz, H-12), 4.91 (d, 1HJ= 2.3 Hz,H-12), 4.83 (d, 1HJ= 2.3
Hz, H-11), 4.69 (d.l., 1HJ= 2.3,H-11), 4.38 (t.I., 1H, 3.2, 2.8 HzHA-7), 1.88
(ddd, 1H,J= 13.8, 2.8 HzHa-6), 1.70 (ddd, 1HJ= 13.8, 13.3, 3.2 HZ15-6),
1.56 (m, 1HH-5), 0.92 (s, 3HH-15), 0.88 (s, 3HH-14), 0.85 (s, 3HH-13)
295 5.45 (t.l., 1HJ= 3.3, 2.8 HzH/-7), 5.08 (d, 1HJ= 2.3 Hz,H-12), 5.03 (d, 1H,
J=2.3 Hz,H-12), 4.79 (d, 1HJ= 1.7,H-11), 4.65 (d, 1HJ= 1.7 Hz,H-11), 1.99
(s, 3H, OAc), 1.90 (ddd, 1H= 14.5,2.8 Hz,Ha-6), 1.71 (ddd, 1HJ= 14.5,
13.3, 3.3 HzHb-6), 1.41 (m, 1HH-5), 0.93 (s, 3HH-15), 0.83 (s, 6HH-1 4
H-13)
296 5.19 (d.l.,, 1HJ= 4.7 HzHH-7), 4.70 (dd, 1HJ= 16.2, 1.8 HzH-11), 4.36 (dd,
1H,J=16.2, 1.8 HzH-11), 4.55 (d.l., 1HJ= 15.6 HzH-12), 4.26 (d.l., 1HJ=
15.6 Hz,H-12), 2.04 (s, 3H, OAc), 1.83 (ddd, 18+ 15.0, 1.8 HzHa-6), 1.76
(ddd, 1H,J=15.0, 12.7, 4.7 H#1b6-6), 1.44 (dd, 1HJ)=12.7, 2.2 HzH-5), 1.03
(s, 3H,H-15), 0.86 (s, 3HH-14), 0.84 (s, 3HH-13)
297 7.37 (dd, 1H,)=1.6, 0.7 HzH-12), 7.07 (dd, 1HJ= 1.6, 0.4 HzH-11), 5.86
(dd.l., 1H,J= 4.1, 1.8 HzH&-7), 2.00 (s, 3H, OAc), 1.98 (m, 1H;1), 1.91 (m,
1H, Ha-6), 1.86 (m, 1HHA-6), 1.57 (m, 1HH-2), 1.51 (m, 1HH-3), 1.14 (s,
3H, H-15), 0.2 (s, 3H,H-14), 0.88 (s, 3HH-13)
298 7.38 (s, 1HH-12), 7.06 (s, 1HH-11), 4.94 (s.l., 1HHA-7), 1.56 (m, 1HH-5),
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1.89 (m, 1HHa-6), 1.85 (m, 1HHA-6), 1.13 (s, 3HH-15), 0.94 (s, 3HH-14),
0.89 (s, 3HH-13)
Tabel 2.4.Datele analizePCRMNal e c o @98898i | or

Compusul ad (ppm)

293 140.6 (G9), 128.4 (C8), 70.7 (C12), 68.0 (C11), 64.7 (G7), 46.1 (G5), 41.4
(C-3), 37.0 (C10), 35.0 (C1), 33.0 (G14), 32.7 (4), 28.9 (C6), 21.6 (C13),
18.5 (G15), 18.4 (C2)

294 158.3 (G9), 1506 (CG8), 112.6 (C12), 106.4 (Cl1), 72.5 (C7), 45.1 (C5),
44.8 (G10), 42.4 (G3), 37.1 (G1), 33.1 (G4), 33.0 (C14), 29.7 (&6), 21.7 (C
13), 20.0 (C15), 18.8 (C2)

295 170.2 (OAc), 158.1 (@), 145.9 (G8), 115.7 (G12), 105.9 (C11), 74.4 (G7),
45.6 (G5), 42.3 (G3), 41.9 (G10), 37.1 (C1), 33.2 (G4), 33.0 (C14), 27.8 (C
6), 21.6 (C13), 21.3 (OAc), 20.3 (@5), 18.9 (C2)

296 170.8 (OAc), 143.2 (@), 122.1 (G8), 70.2 (C12), 67.9 (C11), 66.8 (C7), 46.3
(C-5), 41.5 (CG3), 41.2 (C10), 3.9 (C1), 32.7 (G14), 32.6 (<4), 25.7 (C6),
21.4 (G13), 21.0 (OAc), 18.5 (@5), 18.1 (C2)

297 170.7 (OAc), 140.9 (42), 136.1 (€8), 134.6 (C11), 119.9 (9), 64.8 (C7),
46.3 (G5), 41.7 (G3), 38.9 (G10), 33.5 (C1), 33.1 (C14), 32.2 (4), 6.1 (G
6), 24.4 (C13), 21.3 (C15), 21.2 (OAc), 18.7 (Q)

298 139.4 (G12), 135.6 (€8), 134.9 (C11), 123.7 (€9), 61.5 (G7), 45.5 (GH),
41.8 (G3), 39.1 (G10), 39.0 (C1), 33.3 (C14), 32.5 (C4), 29.4 (G6), 24.2 (C
13), 21.6 (C15), 18.9 (C2)

Oxidarea 7hidroxieurifuranului298c u ¢l or ocr omat de piridin
condus la 4)-7-cetoeurifuranutl26 cunoscut 95|, care a fost ob™i nut
23.4% pornind de la hidroperoxidu290, Hi cu un r andpomiadhde lat ot
endoperoxidul292 (Figura 2.1§. Structura {)-7-cetoeurifuranuluil26a f o st conf ir
spectroscopia RMN Hi analiza HRMS.

SpectrullIk onSi ne benzile caracteristceicgcru
carbonil (1770 cil) . sp€cirul*H RMN sunt prezente semnalele singlet ale grupelor metil din
pozi $iCq4Cgd&€ | a 0.90, 0.94 ki 1.23 ppm, semn
pozigliea |G 2.49 ppm Ki semn

celor doi protonidi poz ii8ipliCe T. 15 Hi
ppm. Spectrul ®°C RMNconf i r mt prezen
metil di mEpDEpm)ILi3I 2. T pgp m)
(21.2 ppm), a grupek (et il
ppm), a atomilor de camwrbon
Fig.2.17.StructLJra (G1lppm), @ (135. 7 pAm)43ki6 ©pm)
compusului 126 Atomii de| at omi | or de car bon tgdlB&2as ult
(r:llailrit(:lt(ra.ogen au foppm),(;;(lzz.lppm,)Ki i nclusiv a atoc
carbonil i cladd6@ppmozi Si a C
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De men’ ™i onat29-2e8ts u o 6 mplae’dgciir ipHe nt r u  pr i ma
mol ecul art l26acdémptusueclonif i r matt de analiza c
este préigeatlat t “n

Partea asimetrict a celull2geicomnHi mh&r eloditn
(126A'H126B,ca uni t £ "Hi cristalografic i ndgfestaden
prezenHdgadaZxly nn care este clar vizibiltkt apl
ciclului furanic Hi a gruptrii carbonil

Prin reaxHgiendeef seosi bNbropambkspucobr ommri d-
di ferite condi "Hii Hi transformare el ectro
f unc ™Hi o n ai7,9(z1xdienei3&Hdrintemonei2O.

Este bine cunoscutatfoamit ude f[itdrodgermnmal ie
reacSiilor cu oxigenul s [220]g | eDtu pda w ulmi dar of poe
anterior, fotooxigenarea dien8B, sensi bnezeti eztartaf edneée | por fi ri nt
CH.Cl, 'Ha condusd hidroperoxizii epimericR90 majoritari 'H cei minori 291 'H 292 (Figura
2.18.

291

, 290 R = OH — 7. 292
/ 294R=H
iii
xi\

iv sau v

. viii
Br| i P
v

300 301

Reagen$Si K i ci)dOp, Hoipohn,i DE@M r eEaA;@,i e24 or e, 76. 9 %, 1
i) Tiouree, Me OH, 0 AC i PB4 E®IPE-6 AT4 %1 ort, apoi
iv) Tiouree, MeOH, t.c., 8.5 ore, 72% NaBH,, Me OH, OAC, 1.5 ore
vi) NBS, CCl, (CsHsCO,),, reflux, 2 oreyii) KOAc, DMSO, t.c., 20 ore, 81%;
viii) Ac,0, Py, t.c., 20 ore, 82%.
Fig. 2.18. Metode alternti v e d e -acetoxidrare7{9(113diehe?300

T o "Hi aceHtI peroxi zi pot fi ut i

L]

C;, Gt HCohi dr oxi | a’Hi prin reducer

[221]. St er eoc hi miharopemxi udgnt molecula C
epimeului majoritar292a f ost doveditt prin
Fig. 2.19.Pr6i monocristal,, i ar pFlgorda2el® 'Hi a est e
moleculei292 Hidroperoxizii290H291au f os't reduHi cu ti
cor esprRMzH I0Dbcu randamente buné€?8|. Rearanmea al i | i 284cua all
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PBr; [230l a condus | a 299 o muzroal aaleial icctkr ei a a f o
instabil ittt ™ii sal e “~n ti mbwmlacest mativnprodosglrde f i
reacH e a fost trlaftoaxti d u( IXMBAGIcetoxidrioar|Qfi@diehal 1s2u
300cunoscutt cu un randament 88qRgard 2.1§. Acetlabedo r e

alcoolului301” n condi "Hi i standar d, 308cuarrandament tbted dea C ¢
74%.Tebui e remarcat faptul, ¢c300 rab8iame38pridi nt
intermediul peroxizilor290 k 91, este de aproximativ 53.4%. Mai devreme, compG8@la
fost utilizat ca intermedi ar c huenataral drimanis e mi
pereniporina A35(20].
Structur i 1280292 8008 30Hhu fost confirmate de analizele spectride Hi

3C RMN, iar datele compusulB00s unt i dentice cu ce[P3%]. mém’t
spectrul IRal compusuluB0ls unt prezente benzile de absor
(3360cm) , | egtturilor dubl e tri s u'p Studturaiacestdia Hi

este confirmdt 'H de spectrul protoni¢ care include semnalul dublet al protonulyide 1a5.93
ppm, singletul p 1 t4a MIiOl oprp m)i nNHi p odzu BHi eat eC e
exometileniciGode | a 4. 29 spectruf'CRMNs ppeivi €an'Hi azt se
metileniciC;; ( 1 03 . 5  pop(®d)7 pphh), mefinic €(1 27 . 7 pp m) Hi ce
cuaternari@( 1 34 . 7 p(pShY ppm)Hespetliv.

A fost realizatt “~nct 0300 exntdeotu[PiOle t @ep ea@ls’
scop, diend&88a f os't supust brogmuir bi iSi atde bebeBilSHQine n o ;
cauza compozi "Hi ei compl exe a produsul 99 de
“n ti mpul cromat ogy afhicest peacbbesantrautasti ©

anterior, iar acetatul alilidB0O0Oa f o sut cu onlréhtlament total de 13.8P4gura 2.19.
Br

"OH

303

1sau ii

v

305

ReagenSi K i c O NBBj MeiCO, Hhe DEM¢ SI0OA C, 2 or &,H09 0 %;
DCM, OAC, 1 ort, 98%; iii) PCC, DCM, 20,
i v) Na OAc |, A0, Ax O, g2 or ej0, P4,9.64 24+-bre, 88%0; V)
Fig.220Br omur ar ea Hi 0 Xx-7,9(1dydienai38a nodi ct a
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Exempledesinet a br omhidrinelor prin traunar e

amestec de MEO/H,0 sau CHGH,O," n condi "Hi i bl ©n d é¢206a232].f o s 1
Bromurarea dieneB8" n condi "Hi i | e me rofbinednna8(9ken7aonad@n d u s
11-bromodrim-8(9)}en-7a-olul 303 'H compusul aromatic304 (1,1,5,6,7pentametil,2,3,4
tetrahidronaftalena(Figura 2.2). Co mp B02304s u n't noi Hi au fost
proceduri cu randamente comparabilef{elul 2.5.

Tabel25.Condi "Hi i | e 'Hi rezul tlecongpuselu38 e ac "Hi i |

cu NBS “"n solven'™i apoHi

Metoda Substrat NBS (ech) Sol ve Timp(ore) Cond 302 Randggngent (%) 302
A 38 1.2 M,CO/H,0 2 0AC 47.2 11.6 31.3
B 38 2 CHCIy/H,0 1 t.c. 47.0 11.0 40.4

Datele analizelorH HC RMN al e 80@30poadinformt stru
Compusul302 poate fi consider t un produs al br omur Lrdini S
molecula drimenone38. Studi ul c,etr z e3P ek loevskt r uct ur

mol ecul art construitt ®Edum22e[Al0]i t £ "Hi neutr e,

5

C spectrul IRal compusilui 303s u n t prezente maxi.

Z caracteristice gruptrT | oHi hhiad roogxeil
Hy— 763 cm'). Spectrul protonicinclude semnalele dublet ale protonilor
frkg metileniciGyde |l a 4.19 Hi 4. 09,:®3%ppm) dub
Fig. 221 Pr 0 W singletul metilului Gode | a 1. 8pgctrydFTnRMN sOnt
moleculei302 vizibile semnaleleatomilor de carbon cuaternarbc€C 1 44 . 9 p p m)
(132.4 ppm)g9.terpisy.iHICQ ECm) , Hip(cherl.ed apbpam)a t'
16.9 ppm.

De men"™Hi onat304ecstt ec omp unud | 'Hi uni cul repr e
posedt un inel aromatic B. Acesta este un
i zofregenedadi ol care aEsiHsats mzeld azHy Hdi mr
rearanjare catalizate de acjzi37-241]. Cn acest c a z 304 este pipduss| we a
rearanjare a bromhidrinei instabB83" n t i mp u | cr omat o grheektifapta p e
fost dovedit p raiproduselar delbaom@rae cru@eaaloetrdmat de piridiniu
(PCC), formOGnd ast f32curandarent dei8¥oiQme A ). [Structonal r a
compusului304a f ost conf i r mat SpectuuelRabconplsulzBa4c D mée ¢ tr md
prezeeaelHal ui aromatic prin benzil €. dspactmltHs or b
RMN sunt prezente semnalele singlet al protonupi G 7. 03 pp m Hi ake p.
CoHCula 2.27, 2.17 'HiSpe2trul’G RMNanfi r mie s pec it v 1
semnalele atomilor de carbon cuternagi (C42.9 ppm), G (134.5 ppm), ¢ (133.5 ppm), &
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(1321 ppm), ( 132. 0 ppmwm{ 1256 Hoam) Ei cele ale
(Ci5),15.8ppm (&) Hi  154).6 ppm (C
Oxidarea andi c t descri st ma i sus este et ap

homodr i mani ci 2H%4]. &a ddvedit exparimentati t st ruct uri | e

transformbrile electrochi mice Hi randament e
dntre condi H i1l e men™i ona38e caaur ef oas tf oasptioi eclad
celult individualt echi-ynamdsteccda AOACQH: folosma i (
AcONa “"n calitate de el ect r olatidiacetatuB05nprodusne s t
maj oritar d e moeacet&ul minor3@6r ma b idie ¢ o mp u Hi fii
randament tot al acceptabi kacdeet o0 %.a Sftoesrte oc
acetilarea separ at oluldi307 mpomatdantddiof207],cdreaancdndus th  a

acetatul306. Datele analizei spectratel ¢ RMN au conf i r ma t305&t r uc
306.

Spectrul IRal compusuluB05include benzi intense caracteristjpentrug r u @ acetat |
| a 1 71850 cnHiStructuralor, de asemenea f o st confirmatt de
spectrul protonid a 2. 06 'Hi 2.04 ppm ( OAc) 7| aeb .skmnmj
singletul grupei metil & de la 1.64 ppmSpectrul carbonidnclude semnalel@tomilor de
carbon carbonilici | a 4(¥41.8 gom)Hg( 113710 .86 pppm,,
(72.2 ppm), metilenicG( 59 . 7 ppm) ldelad6.7ppmt.i | ul ui C

Structura compusullB06a f ost conf i r mat t dopetrdd Rrcare | e
apar Hhn grupei a c et a'lH semnalelel dinspettiil3pbotonitd idubldil? 4 0
protonul ui 7ldb.33 ppm ginglddtlemotorlordi n grupa acetat
grupelor metil G;'HCiode | a 1. 57 'Hi . 1spéctul’d RMNs er eesvpi edcetni’
semnalele atomului carbonilic la 171.2 ppm, atomilor cuaterngfi € 4 3 . 4 p @288 'Hi
ppm), #(e7r5Hi9% rp pGn) THi cel orp médt i L B9 deml &C1

Col "Ha M. N[54] ad itratat de |&gndénea drimenon29c u cant i t £ "Hi
NBS (2.5 'Hi 3.5 echi vCanl eanniibilg)l2eibmmachant8(dxer7- = n
ona308(90%)a f os't raportatt ca produs de r eac Hi
tribromocetona ia t a BOB M #1,12dibromodrim-5,8(9)dien-7-ona310, ul ti ma r ez
dehidrobromurarea compusul@i09, Structurile deriva™Hi | or b
analiza’H ¥C RMN [204, 210, 242]. Deoarece autoric4]nu  au ~nr ediaster &t
bromurarea grpuiiCirsal 6mcmethnt €tabilirea con
reac H e, prin 2% raa treerf dsa xd € immdCiCd h éHi Tabalui 2.0a b i | e
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Tabel26.LRezul t at el e r e aectinpudulo29cudBS. br omur ar e

Randament (%)

Metoda Substrat NBS (ech.) Timp (min)

302 308 311
A 29 1.0 90 65.5 3.5 11.3
120 64.5 4.5 14.6
180 66.0 5.2 12.6
B 29 15 90 61.6 155 12.7
120 70.2 18.8 11.0
180 46.3 44.1 9.60
C 29 2.0 90 52.4 37.6 10.0
120 26.3 68.7 5.0

180 1.20 98.8 -

Conform datelor analizeigazr o mat ogr afi ce cupl at £t-M8u s
bromurarea sel gcitCipat avot pdboic ™Hi"inl caQul , c ©n
echi mol ar e de NBS(Metblda A)dr d mph ot or eelde’” nrcec
monobromurile302’H31lau f ost ob™™i nute cu randament e
O cantitate mBYFigudae2.2HFigbra 22 rrabelul 2.9. Trebuie de
me n "Hicobn aateac "Hi a nu a fost cBd8wpdenhtc®&Y . ona o

Cn ¢@@ndu faobosit 1.5 echiv. de NBS/etodaB) ~n  acel e a Hi con
de reflux selectivitatea reacSiei de br omui
302°'H 311(55.9%) a fost ceva maimared ©t c e |l 208 (44dL%)bWndimpunraii mare
de reflux (5 ore) a dus la formarea monobromocet8a2i(10.2%) dublu nesaturate, care este
probabil un produwsid3@ nbposmuBtmatCtcdmpdehl dr

O cantitate de 2.6chiv. de NBSletodaC) nu a dat ni ci o sel
ort de refl ux r ap o 3802311 Hdidbronmuta308a fostade aploxinatm G:4.1 | €

Dupa 3 ore de reflux, randamentul dibrom@ii8a f ost de 98. 8%, iuaHa

motiv pentru a mkri “n continuare cantitate
Tabel 2.7.Datele analizeiRa |l e ¢ o BR¥BBIHI | or
Compusul g(cm™)

313 1738, 1667, 1611, 1235

314 1739, 1690, 1649, 1624, 1218

315 3397, 1663, 1660, 1212

316 3420, 1660, 1606, 1067

Tabel 28. Datele analizeHRMNa | e c o B{8318i | or
Compusul d (ppm)

313 0.90 (s, 3HH-14), 0.94 (s, 3HH-13), 0.96 (s, 3HH-15), 1.95 (s, 3HH-11), 2.03 (s, 3H
OAc), 2.36 (dd, IHH-6 ) Hi 2. 5-&), 4.80i(d, 1HJ4 12.0 Hz, H-12), 4.85 (d,
1H, J=12.0 HzH-12).

314 1.19 (s, 3HH-13), 1.26 (s, 3HH-14), 1.30 (s, 3HH-15), 2.05 (s, 3H, OAc), 4.81 (s, 2
H-11), 6.3 (s, 1HH-6).

315 0.90 (s, 3HH-14), 0.93 (s, 3HH-13), 1.20 (s, 3HH-15), 1.94 (s, 3HH-11), 2.38 (dd, 1H
H-6), 2.50 (d, 1H, H-6), 4.34 (s, 2HH-12).

316 1.21 (s, 3HH-14), 1.29 (s, 3HH-13), 1.35 (s, 3HH-15), 2.01 (s, 3HH-12), 2.17 (d.,
1H, OH), 4.37 (d 1HH-11), 4.48 (d, 1HH-11), 6.31 (s, 1HH-6).
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Tabel 29. Datele analize°CRMNa | e c o B¥8316i | or

Atom de carbon 313 314 315 316

1 35.9 32.4 35.8 34.5

2 18.5 18.0 18.5 18.1

3 41.0 40.3 41.0 40.4

4 33.2 37.4 33.1 374

5 49.5 172.5 49.7 172.6

6 35.1 123.8 35.3 123.9

7 198.1 186.9 201.4 187.6

8 129.0 135.2 132.5 133.1

9 172.2 154.7 168.9 159.8

10 40.5 43.3 40.5 43.3

11 14.8 60.2 14.3 58.9

12 34.7 11.0 57.9 11.0

13 21.3 28.4 21.3 28.4

14 32.4 32.3 32.4 32.4

15 17.7 25.2 17.5 25.1

OAc 171.0 170.7 - -
OAc 20.9 20.7 - -

Cn concluzie, trebuiHe |nme nolgitonmaet pfeanpttruul ,p
monobromurilor302 'H 311 sunt 2 ore de reflux, folosind 1.5 echiv. de NB&({odaB) ¢ ©n d
randament ul l or tot al este @ E&bmpwr@nds e ac

monobromurilor302°'H 311 dupa 2 ore de reflux, se poate de asemenea conclyzidna p o0 z i

Cheste mai favorabil kb p@mtmreazslutbast ult usHi wd idwel
drimenonei29, au fost ob™H B802B8HKH3LZ eiulltriamd reituldi®aiit
instabile “n timpul c r o Dm tacest Mmatilv,braanurile puefostc o | ¢
acetilate “~ n[210)p ndic 3BH3IHbrieaznud at radHi |, au fost s
bl ©p@e2B] " n al cool i i315tiBi6atabi, anspdctte@R, tH 1T RMN
confirmbk struct dabeldlee. 7289t or c omp u Hi (

R

2 B 2 B & O

308 309 Br 310 (— 311R=Br iEsliR=Br
313R=0Ac— '—-314R =OAc—.
315R=0OH -Jii  316R=0H =i

Reagenwi dd“ai’ r e ppkBic,%ei DMF A, ZOAC,ii) }QZCC&(l%)rAe,,I\{IeCB-iﬁ %:
20AC, 1. 5i)kQOg(,19%)9,%;Ar, MeOH, 20AC, 1.5
Fig.2.22.Der i v a "Hi no?29 afi umc Hmema®Indge@ 81Clb. "~ n p oz

Ast fel, “n  pr emi er k)sclapdutuii6, drich-8(@)en7-bna29tie r i
drim-7,9(11}diena 38 au fost reak at e sinteze al e unor der
func™ onali zare avansatt Hi propuse cti no
acestor a, inl cusiv prin metode neconven' o

anodiochel eaprocedee de AbtHivetataa osi floneg
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a compuHi l or de sintetizt descri Hi “n aces:
rezul tCafit@u \&. ~ n
25. Der i va-Hi tpeetnrtaa n o rdhadebregeupat ci cu s

Sinteza comhiuhbielnotrantoett mdbdani ci rtmane ¢
moderne deoarece aceHtea prin propriett ™l
Wiin™i fi208,28]. practic

Un numktr maisiatetid getradio nppeuriH anor | abdani ci p o
activi, i nclusi v compuHi iornicdade la (+sctanedltiadd pria z o t
intermediarii metil 70x0-13,14,15,1@etranorlabeB-en-12-oatul 27 'H drim-8-en-7-ona 29
(dri menona) [28,64 14/ 208Hi05, 207 208, 2644 Aceste serii pot fi completate
de compuHi i het eilocp e tian o rhliabbrdiaZhid, 83 8tedaap o r t
2. Toate aceste structurpgraptfoborobiHhoiHt e n
sau din ciclul B al mo tea scheletali aarbonia al iacéstosal e |,
Regruptrile Beckmann realizate ~Htrinormbidaenicea |
pot ser vie éxamplg2§,|245]t Tart &en sdf occrhminriiclee " n ci cl ul
cunoscuteRecent, autorif246] au o b "Hi nu't un amestec de fur
octahidre1H-benzo[d} H octahidre1H-benzo[c]azepinelor, prin regruparea Beckmann a unor
cetoxime derivate din acidul@xo-flomisoic.

Cu toate acestea, metitoko-13,14,15,1&etranorlabeB-en-12-oatul 27 'H drim-8-en-7-
ona29o0f er bpaot uni t £ "Hi st dudin §2&7% cocfianat ipptaza pria seea de
compuHiHpentanorl eabdani ci no.i cu ciclul B reara
BaeyetVilliger 'HBeckmann.

Materiile prime, metil 70x0-13,14,15,1&etranorlabeB-en12-oatul 27 'H drim-8-en-7-
ona 29, “n mod tradi ™ onal, S uurme dp compu8aa fog s i
detectate “~n2lgurAecéert inmatpotal i prepar a’Hi p |

respectiv, trei etape, din){sclareolida25¢c o mer ci al di sponi bi |l #% cu
[53, 54,215, sau prin metode recet "mbuntt it ™Hi te din aceeaHi
comparabilg215.

Oxidarea Baeye¥ i | | i ger este wutilizatt eficient
pentru conversia cetMdaelwmi i’ ndil ratcrt @ ro@logs’ldtui
activi., Sa " ncercat o proxiedturriiMilligad peatyh €atoreele terpemice
27 'H 29, folosind acidul ZloroperbenzoicrrC P B A) “n combina'Hi e cu
(TFA) conform sursej249]. Autor i ei a estei tinetede pleiotserie de icatonee n
ciclice, inclusivUbnesat ur at e 'Hi aciclice, care au
corespunzttoare “"n thnmpteutili Hi cu randan
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Conform datel or CSS, amest e caT tondeedoar uma c “F

produs, iar cel derivat din drimeno28i ncl ude doi pr oduHi separ .
RMN a ,attbaamestecul I n 814/p18 r adbairl "Hie ccoonB@ilHH i
320nu sunt enol | act onelca cpr oHlaupHie nnoermmbarlii a
Villiger. Cn mod surprinzttauw, ol H naumbell aect

317/319 319°H 320c u 'Ha s, epineerte @andentrul £ cu randamentéota | e de 57
respectiv 88%Kigura 2.23.

CO,CH,

ReagenWwi Ai ciorm@F BVA ,i  TdFeA , r laba B0 ore054%317/138), 33%
(319 Hi 3285 % ‘(n ambel e cazuri raport.
Fig. 2.23.0xidarea BaeyeYilliger a lactonelor27 'H 29.
C rspectrele IRalec o mp u Hi7319 819'H320s u n' t pezente benz]

caracteristice grupelor carbonil la 174229 cnt # 17151705 cnt,  'Hi grrmelsmr O
1090 cn,

Structurile lactonelor tetranorlabdani@d7 'H 318 din amestec sunt confirmate de
spectrele protonicepr i n semnal el e singlet ale protoni
3.67 ppm, Hi c e i1y lad2i4® pprg.Bpeqre FCeRMM@ 0 mp | et ea z £
spectrale prin semnalele atomilor de carbon cuaternda €70.3 p m Hi 16 9%168.7 pp
‘W 169.4 ppm, @209 . 5 'Hi 209. 3 pp8l7HB8eg utced uc an fl iarcm:
semnalele atomilor de carbogiCa 93 . 9 Hi 93. SlafBppm. r espect i\

C nspectrele'H RMN ale lactonelor pentanorlabdanic®l9 'H 320 s e eviden’
semnalele protonilor metilici &1 a 1. 46 Hi 1212..4323 pHim, 2 sg@cBele( p m
carbonicesunt prezente semnalele atomilor de carbon cuaterpgari€ 210. 5 Hi; 209
170. 2 'Hi 171. 3 pplactonelor&l 'y P@et sitve. cSatnrfuicrt nmartakt
atomilorde carbongd a 95. 0 'Hi 11982 . 68 .pP mKi HI9.C6 pp m.

Structur i I388 3t9GidWa i Fost confirmate defir
X pe monocristal Kigurile 2.24ac, Tabelul 2.9). Conform datelor analizei cristalografice, ei
cristalizeazt ~ nP292, PP & PX2Parétpectivie Polzkatt bt o

85



mol ecul ar t cristalint, una eumiatrateea rmeu tnrett,
reprezentat migura 2.24atMic, respectiv. Cn ambele cri-stal

cristalizaH . Lungi mea | egtturiTbbelnl2Hi val or

Fig. 2.24.Structura moleculdra ¢ o nop3u8kh), 319( b )320tt). Nivelul de probabilitate
a elipsoizilor termici constituie 40%

Analiza ulterciboastr actcomd i ¢ m3a8 I1AH 320ekte a
determinatt de | ddg-D.tAgregaréaenolecelelohn da r@Rschra &0arl
dea | ungul | egbtturil or de hloudromodireemsionatdistee r min
formk de ceaet epti pradypquigagee,depr ecum e s thFgura2€pr e z
Cn c r31%ht32a0l elg t t euhidioder® €H4E-O, sunt mult mai numeroasgar mai slabe,
ce dispune structura cristealiknta frerHedteh (pri
fragment de strat supr amod?2e26ieP7arespedtic est e r e

Fig.2.25Catenss upr amol ecul ar &t 1D318 n cri stall
Parametri.i | eHy-OR [€15H 0.97¢ ,eH UH2(x 1M BH,3.5-y, 0.5- 2) 2.565j ,
C151:- @2 3.25(4); ,| C15H02169.8A

Fig.2.26.Catenas upr amol ecul art 1D319n cristal.
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Par ame turilor de H: @H+-®3 [C6H 0.99;

UHD3(1 7T x, 0.5 +y, 17 2) 2.70j ,

C6 - @33.553(5) , | C6HO31 4 4;.C15Ad---02 [C1I5H 0 . ,HaL:@R(17 x, y- 0.5, 1

i 2)2.83j,C15l: @23.667(5f | C15H0O2 .143.5A

O Oy oy oy
L bill LA A il A
Py N N f oA
o ‘g“?/ o f;‘/ ~ e o o
N e« ' ; o
RS RS VRS VRS
! ’ ' / ' ’ ) ' ’
: P ; V4 , L L
%}f/ . '\& /a.f 5 ‘(\L /s\/ . "K.‘» /*/ b
WX MS MRS M Q‘a____‘ )% Q‘w 5
X F R A d XF R X ¥y €
\, ' \ ' \ ] \ '
R LYy N L N Ly
L il . %] B % . il
A p/.k -~ NN ,# R P Ny § L7 )7»\ .
P N = N AN s PA
f"?/ P )/ o /:j/ N _x;‘/ 7
s ] s o
R R R R

Fig. 2.27.Catems upr amol ecul ar t
LH LxO 3|y, 2

Par ame turilor de H: @41+£-©3 [C2H 0.90; ,
3. 57 2(@H03j158.4, C4H--O3 [C4H O .
C4LLLO3
2. 704 i ,

99

C10Lial@D1 B4 53 ( 5)

31.CBHO8156L5; C1j0H--O1[C1I6GH 0. 99

2D320n cristal.
2.633 |, (
- XMLERE. D) 12. 654
i - X BEdyl104 (1

l

Literatur a

d

e specialitate nu raporte

aZz

norl abdanickt 7~ n

explicatt. Una dintre
| egtt ur gC cudfarnbalea ep&xiceton&i2l,

duce la epoxilactond22 (Figura 2.2§.

27 R = CH,CO,CH;
29 R =CH;

323

Fig. 228 Mecani s mul

-Villigerpdarltou ¢ix i d o r imia r BE-820 matepfiu Hi |

cLi28i2P os inkwielpe de ¢ @

de

ur mat t

-\dlliger daaer e a

317si 318
319si 320

r e a ¢ "HVilliger a detonetoxnoridmane®/ 1B289.e y e r

O altt modalitate probaBihcepee dwrovair@a
Villiger a cetonelor27 'H 29, cu formarea enol lactonéd23 ur mat £t de epoxi d
dubl e. Ast f el de transfor mbri au fost desc
procese se manifestt @bmesaturateacu meroxacidsa. £u tbatei i
aces e a, “n cazul nostru, ca rezultat al ambe
0 rearanj ar e a epoxil actonei I ruti ele taetahe ar €

enantiomeric817/318 319H320c u Ha s e
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Cn contidesacei ¥ia i nt e324329 Hpentaaonaddamic826t e t r
328noi , ob™i nute prin rearanj ar 83H 88 eacekamfdst n
ob ™i nut 627, 8% 258.rTratarea cetoxime83cu cl oi oni | dént di ox
conform proceduriid s ¢ mi 94 e t[246, @3] a cohdus la un amestec de lactame izomerice
324’H 325 separabile cromatografi€igura 2.29.

CO,CH,

83 324 325
Reagenwi Oi ci)dNhOHHKOA, EtOH Ry, 24 ere, 86B%;e
i) SOCl, Py,60-65/C, 170re, % Hio. 19
Fig. 2.29.Regrupare®eckmann a&etoximei tetranorlandani@s.

C spectrele IRale lactameloB24'H325s unt prezente benzile d
pentru gr up df221716 ens H 2170162 cmf, a Hi gruptri l-e | @
1661 cnt 'H 16201616 cnt. St ructur a ac e s tspectrale peowricecare o n f
i nclud semnalele singlet ale protonilor e
lacta mi c i l a 5. 93 Hi 6. 07 ppm, r e34estecconfirmnat deC a r
semnal ul singlet ahl protdhuppin Hi ndplizgiEtHI la
1.44 ppm J= 7.1 Hz), iar cel al structurB25de semnalul siglet biprotonic la 3.30 ppm (¢ 'Hi
singletul protonilor metilici Gz la 1.33 ppm.

Spectrele 2D homq*H/*H COSY-45°,*H'"H NOESY) 'Hi HHYCeHBQ@M u c |
AN HMQC Hi s pe c HMe HMBC dH™Nc HMBICY Hisauger eaz t
sisteme de spin izolate: GEBH,CH, (C11-Cy), CHCHNH (C-NH)  'Hi 3 (€G-89 Figura
2.309.Cor el a HH™C e HMB éH/'WNIHMBC pentru lactam&24 sunt de asemenea
d e s c r Higere 2.30aRearanjarea scheletului carbonic al compust®dideM ne evi der
o analizt detalH™t HMBCspAstfeluicostel aHiil:e
' atomul de carbon $phibridizat G (169.9 ppm) sunt confirmative pentru localizaf4? a
acestui a, care mai ‘e 8iH/@& H &G Semnalul atomtdui dedaeot ¢ o
| actamic™WN #MOCt eskte |l ocalizat la 110.0 pr
la 5.93 ppm ca un semnal tripletlady( 5. 8 Hz). Pozi H a grupei I
de spectre’H/"N HMB C, S HMBC. Adteel, crospicul H/N,” n s pie/eN r u |
HMBC, pr e@@,nhyEiHHHC n s p'el/’@ HMBIC, dovedesc localizarea

func™i ei | actami cefigueaMa@acum este prezentat
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Mi grarea | eigntmd'?io Hudadtite ‘dn mol 83 wnl g opri é
D> din molecula lactame824 ca rezul tat al reac™i ei, a g
un centru geometric4Cy, Hunul optic la G.

Corel a™Hi il e NP Préaw ohi mhitiHE H emonstredBt n.
a | e PP umr iiiz®me rCwlr el a"Hi a s,NBE Y i ditotf ramctddsit e a
“n pUGHNnuWlet er mi nt ¢ oRhde ceptwlrGéFTHira2.30pe | at i viE (

( &H COOCH;

COSY —

HMBC H~ *C
HMBC H---=N

Fig.2.30aCor el a™Hi i | e CO Fig.230b.Cor el a™i il e NO
lactamei324. 324
Rearanjarea Beckmanna oxing&” n condi "Hi i i den tactame326a d a

‘W 328 (Figura 2.3).

327

326
Reagenwi Oi cid\nOHAGI, EtOH, Py, 24 era, 888%;e
ii) SOCh, Py,50-604C, 9ore, 526 'Hb. 4
Fig. 2.31.Regrupare®eckmann aximei pentanorlandani@&s.

C nspectul IR al lactamei pentanorlabdanic86 s u n t prezente benz
caracteristice pentru grupaBeauttactamacest ai
spectrulprotonic care include semnalele dublet ale protonilor metiligi 1€ 1.74 ppm J= 1.0
Hz) 1HE1.9CppmdE 0. 9 6 spdar)l**C RMNsunt prezente semnalele atomilor de
carbon cuaternari Cla 174.49 ppm, €l a 124 . 7 @ la g51.6¥4 pphn, iarCsemnalul
atomului de N spectrul™®N RMNeste localizat la 121.Qpm.

Din produsul de reacHi328 acdowmstestzel pt & d
lactamei intermediar@27 cu clorura de tionil Kigura 2.3) . Prezen™Ha UdbBrupt
nesaturate "~ n32fateicuéazl agtaavwderiiid ea zme tri da cHi
clorura de tionil.

Structura acest spectrulédRprencoehizi matidedabs
pentru gr uplaa eh6 4 3 cHiHfragin@nBubtioferanic la 724 ch  spectrul
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'HRMNs e evhden®$Hemnal el e dubl et al @H@gl @t dnidl3o
5. 84 p pspectrul™™™ RMNsemnalul atomului de N la 118.0 ppBpectrul carbonial
compusulu328i ncl ude semnal el e a#tH@4lad1R1r45HAIB.8Cppm,b o n

atomilor de carbon cuaternari; @67.34 ppm, ¢ 135.01
ppm HIi52.3C ppm.Structura compusulud28 a fost
confirmatt suplimentar prin

monocristal figura 2.3), iar datele cristalografice sunt

repr ez elabela 2.% Este nunoscut faptut £ r eac’

Fig. '2_32 ' Structura| asemtnttoare au f osdt orleuaildiiznae
moleculara a compusul@R8.

o-toluidinelor329s ubst i tuite "~ n <ciclu

xilen la reflux cu formarealsB e nz ot i a z o | 3BO(Foyura 3B [BS)t 1 t ui "Hi

= i N —
>N N =
RS NH, RS N
329 330
ReagenWi Ai ci)aSoabj xiken, reflud. e r eac Wi e

Fig. 2.33.Sinteza 1,enzotiazolilor diro-toluidine substituite

Tabel2.10Dat e cri stalografice 'Hi3l7d3d al i i privi
Compus 317 318 319 320
Formula emp. C]_7H1605 C15H24O3 C15H24O3 C;|_5H21NOS
M mol 310.38 252.34 252.34 263.39
TIK] 293 298 200 173
Grou P Spa P2,2:2; P2, P2,2:2, P2,2:2,
al i ] 8.8694(4) 7.7311(3) 7.5450(3) 6.5077(9)

b[ i ] 10.4586(6) 11.1504(4) 7.7425(3) 7.4029(10)

cl il 17.5275(8) 8.5223(4) 24.2391(10)  27.656(4)

a[ A] 90 90 90 90

b[ A] 90 110.499(5) 90 90

d Al 90 90 90 90

VI §] 1625.89(14) 688.14(5) 1415.99(9) 1332.4(3)

Z 4 2 4 4

F caicalg €Y 1.268 1.218 1.184 1.313

m[mm] 0.092 0.083 0.081 0.231

Mt me cristal < < 0. 15 |1 ! <
mm] 0.10 T 0.0.20 T 0.4, 0.20 T ©0.
i roul 2 U 5.14t052 5.102 to 50.048 5.524 t0 51.994 5.696 to 50.052
Refl. colectate 6903 5298 11325 7798

Ref |l . Ry n 1838, 0.0633 2426, 0.0292 2790, 0.059 2349, 0.0926
Date/rest./param. 1838/0/204 2426/1/168 2790/0/168 2349/0/166
GOF 1.018 1.072 1.025 1.070
(I?;tv(\alllzz)(toate 0.0488, 0.0865 0.0472, 0.1100 0.0554, 0.1096 0.0649, 0.1124
CCDC nr. 2253403 2255732 2257997 2257997
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Ast fel, “m mpezuwltatyl ‘parmnd glé laFoxodI1d, 546 L or i
tetranorlabeB-en-12-oaul de metil27 'Hdrim-8(9)}en7-ona29d e r i v a)-stilarealli6, prin (
i nter medi ul fVe 4 ¢ Higielr o r'Hi B aBeeycekkma n n , laaiamefHo s t
tiolactametetra ™ pent anorl|l abdanice cu schel et regr
acestoraActi vitatea antifungi ct THi antibacter.i
Capitol a fost evalwuatt Hi  €apmlVduscut at e
26. Met ode de sintezt 'Hi ©-ectareadutuiar e a unor dei
Metode generale

Cn prezenta lucrare au fost folosite,
Ssintezt organi ct.invikg ersdteedasepama | Hd sideneéz é&i c:
de reac™H e prin tehnici moderne ale chimiei
efectuate “"n baloane wuscate | a flacktrt 'Hi
argon sau azot.

Punct¢ e de topire (p.t.) au fost mbLsurat e

DDR) . Unghi ul de rotaSie specifickt a fost
Research Analytical, H a-Eliner 24l sut nicvocelule dédl .dm,iS U A
CHCls.

Spectrele “n infraroku (1 R) aRedWimIR,Bio-" nr €
Rad FTS 7 -100FTIR (PerkitEr umra r , Shel ton, @Q@Tei SdAdA) v
bromurt de potasiu, “"n pelicult sau folosin

Specte | e de rezonan S#H, ica giie tRIMNL aruu cfloesatr £ n
spectrometre Bruker AM 400 Hi Bruker Avanc:¢
100. 61 Hi 40.5 MHz). Valoarea depl asttaul or

semnalele CHGI( wi7 . 2 6 pc@A00 gpm) s&u DMS@s ( Wi2 . 50 pcBaB2 plam). U
Constanta de cuplard)( e st e r ap (Hz)t Spectoscopra deHceretdn » monuc | e
(HH-COSY) , heteronucl eart c-HISQICa "HighLit uctuiea n mu t
heteronucl eare expeMBELNt amlue fdbes tc 0 wme leadisitHe (
puls standard “n versiunea <c¢cu gr adi eSpii z
Rheinstetten, Germania).

Analizel e calt atiave vael Hi cecmpo Hi | or au f
cromatografieide gaze cupl aédat deu mafsk pe(clB@atografe de gaze
modeleHP-GC 5890 seria llAgilent-5 9 75 C 'Hi Agilent 7890A -dot a
ms Hil7, dnBele (30n x 0.25nm)  Hi cuplate cu un detector
(EI, 70 eV), folosind heliu “"n calitate di
(HRMSEIl ) au f ost “nr egi st r atMirompass QEQFeMictoTMokme t r
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KRATOS MS la o tensiune de ionizare El, 70 eV. Raporturile®/ 1 nt ensi t £ Hi |

sunt indicate pentru picurile semnificative.

Reac™i il e asistate de +i ccruovubn de euraeeactiro’d t
monomod (800 W, STAR SYSTE, CHEM Coporation, Matthews, NC, USA) la o putere de
iradiere constantt Hi temperaturt vamiabhtill

cOna Bolosit 30% din puterea maxi mk a magne

Analiza structuralt prin mectistaldsa efettudt taa ¢ $
temperatura camerei, utilizond di fractometr
grafit KU a m20ldé fefteinampeanatura 10 R. Rezultatele analizei cu
raze X pe monocristal au fost prelucrate fatdsipachetul de programe CrysAlig54] 'H
SHELXS97[255].

Sol ven i i organi ci prui nf otseahnpiucrii fstcaarnH a r’H
Reacti vii comercial.i au fost utCnl icea’tiet aHa
ut il igaikt or i i sol ven'Hi : m4, etar e petrol( (P, @ddtat . de c |
etil (EtOAc), diclorometan (CkLCl,), tetrahidrofuran (THF), eter dietilic (]2 ) , piridin
acid acetic (AcOH), anhidrida c e t i .0}t tetfackoametan (CC), dimetilsulfoxid deuterat
(DMSGO-d6), metanol deuterat (GO D)  'Hi clorofagrm deuterat (CI

Condi Hile specifice de reac H e Hi det
proceduri de sintezt sunt descrise ai ci 'Hi

Pentru cromigrafia de elild p e ¢ o laatizatsilicagel Acro®rganics(60i 200

me s h) -BIO me¢sh).0@oloanele au fost eluate cu EP (p.f6 40UC) , Cu ame
Et OAc/ EP “~ n g rCGhgur, san tu amestac de @, CH Me OH " n gr ad

Monitoriz ar ea reac Hi il or a fost efectuatt pr
pe pl Ltci cu silicagel Merk (60 G, 0.25 mm
pulverizare cu BSO;,c oncentr at sau cu sol uSiC. 1a% oaacsitd u
cuHSO,( 2 N) 'Hi "nctktl zire |l a temperatura de 80
(Spectroline, ENR240C/EF 254 nm) satus o | delkvin®, (20%).

Prelucrarea amestecurilor de reac H e a

proceduri standard:
Procedurali2/ 3 din vol umul I ni "Hi al de sol vent
reziduul a fost diluat cu ¥ 'Hextrascu BO. Ext r at ul organi £ &li fpasft a

NaSO, (anh.), apoi filtrat, iar solventul distt at. " n vi d
Procedura Il Amestecul de r eax "Hiie @ax pOroEsstactwdui | k&
organic a ©H®SsHI supskBiGadttapdeu )N apoi f il trat, i :
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Procedurallt A mest ecul d e r eCGkci Hi eex taO.absmtatougadict! u ¢
a fost sptlat ¢ u0¢distl), NSHCO (5%)eHOH Gld i (s %)), 3@ us
(anh.), apoi filtrat, iar solventul di stil a

Procedura IV Amesteculd e r @eaa d blise di |l uat cde sB%u"Hp @n
di zol varea compl et t a,0.pStraut arganictadostispalatisucddsiv ce x
H.0, uscat pe N&O, (anh.)apoi fil trat, iar solventul dis

ProceduraV™ A mest ecul de r e@ cKHIi ee xpO.rEabsctutetdricE u a
a fost sSOHI%HRs olcw™HiHe satyH.@t ¢didset .N)a LBCiQanh.)s c at
apoifiltrat,i ar sol ventul distilat “n vid.

ProceduraVi A mest ecul de r e@a@pHifirat printdincstsat de 8ii | u
gel (eluant: EfO) , i ar sol ventul a fost distilat “n

ProceduraViFE Amest ecul de r e®citi e ea Of Extsattut a i E ¢
fost sptl at c u(deS®w), ap@ cudD dpe®© mMita HCAO peHNaSO, (dhh.) u s c
apoi filtrat, iars ol vent ul di stilat "~ n vid.

Procedura VIl Dupt “"ndepitrtarea acetonei l a p
HO (10 mL) EkO( 3exxt rlaG mlu) . Apoi extractul a
NaCl (2 x 2@2x0OmML),wu6 atcukiH concentrat "~ n vid.
Sinteza esterilor metilici biciclohomofarneserf&i3-235
Metoda A St ol | 'Hi Hi nder .

Esteridi me t2332B5@iu r esat vorbaHHin u "Hi cu un randa
descrise de St ¢R]IStructtie Hi Hiap @ eau fost sonfiematengin i |
analizaGCMS Hi spectroscopi e RMN.

Metoda B lairadiere cu MW.

At enWwCrect!|l zirea rapidt “n cazul reac ™Hi il
asemenea reacHui ptudboiHe. reali zate <c
La sol u™Hi a25ctl @Greol 4 dmmo | i }a “and LNMBOQMmENCefittatd0.7mL )
mL) cu picttura, i ar amesttaduldeox’HiamrdH ca rfec
MW ‘Hi iradiat | a 80 W timmbddée RO fdstmirhwt &.
ambi antt 'Hi Amesst edd inl rdeea crt eoa ¢ "Hi Peocedurafstarsgldrd.Ip r e
Dupt "ndeptrtarea solventului, produsul de
pe Sig e | a-beSamas@culdde esteri metil283-235 (0.94 mg, 93%), produs uleios.
Analiza GCMS 'Hi RMN a confir 238R35prapoe mdabdu 2il'D® me r
me n "Hicobn adtupt 30 de minute de iradiere “ncep
Oxide ea anodickt a esteril or23328stSiolliucSii abiecsitcelra
233235(1. 0 g, 3.8 mmol) “"n MeORH €é0LO60t mah)i maor c

previzut cu patru el-acadiug,40d 8L ipC la O7i. t4. mAxmpod i
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electric continuu de 3V Hi 400 mA a fost tr
la temperatura camereh me st ec u | de r eac H d&rocadurh standard.p r e |
Produsul brut (1.3 g)afostgurf i cat pri n cr oma-geb(430 @), feluent: 490e c
EtOAc/EP, o b 'Hs @ ©a a BB7, A6H264.
2-((1R,2R,8aS}P-Metoxi2,5,5,8atetrametildecahidronaftaled-il)acetat de  metil 261
Randament 3%, compus uleios, =+7 5 . cdlO&, CHCE). IR (1, cmi, p e | 2935.2868,) :
2845, 1791, 1737, 1678, 1645, 1459, 1435, 1285, 1157, 10778686truI1H RMN (CDCly):

i =3.65 (s, 3H, OCH), 3.07 (s, 3H, OCHJ, 2.57 (dd, 1H,J)= 18.2, 5.7 HzH-11), 2.24 (dd, 1H,
J=17.6, 3.3 HzH-11), 1.69 (dd, 1HJ= 5.7, 3.2 HzH-9), 0.97 (s, 3HH-17), 0.87 (s, 3HH-

20), 0.86 (s, 3HH-18), 0.81 (s, 3HH-19). Spectru™C RMN (CDCl): i =176.0 (G12), 76.1
(C-8), 55.9 (G5), 55.6 (G9), 51.6 (OCH), 48.0 (OCH), 41.8 (G4), 39.1 (C1), 38.4 (C10),

34.5 (G7), 33.5 (G18), 33.2 (G4), 29.5 (G11), 23.8 (C17), 21.7 (C19), 18.3 (C6), 18.2 (G

2), 15.4 (G20).

2-((1R,2S,3R,8a8),3-Dimetoxi2,5,5,8atetrametildecahidronaftalet-il) acetat de metil262
Randament 3%, compus uleiog, =+70. 8AAL.1(CHC}).IR (7, cm’, p e | 2928.2860,) :
1737, 1461, 1435, 1364, 1276, 1163, 1141, 1099, 993 Spt&:trul'H RMN (CDCly): i =3.63

(s, 3H, OCH), 3.29 (s, 3H, OCH), 3.12 (s, 3H, OCH), 2.46 (dd, 1HJ= 17.1, 6.5 HzH-11),

2.18 (dd, 1HJ=17.2, 3.1 HzH-11), 1.05 (s, 3HH-17), 0.86 (s, 3HH-20), 0.85 (s, 3HH-18),

0.80 (s, 3HH-19). Spectrul*C RMN (CDCL): Ui =175.6 (G12), 78.5 (G7), 78.4 (G8), 56.4 (G

5), 51.5 (G9), 51.3 (OCH), 48.9 (OCH), 46.1 (OCH), 41.8 (G3), 39.0 (CG1), 38.3 (G10),

33.2 (G18), 32.7 (G4), 29.7 (G11), 21.7 (C19), 20.2 (C17), 20.1 (G6), 18.3 (G2), 15.2 (G

20).

2-((1R,2R,8aS}-Metoxi2,5,5,8atetrametit1,2,4a,5,6,7,8,8actahidronaftalenl-il)acetat de
metil 263 Randament 2%, compus uleiop, =+ 7 2 .c6.3 CHKC}). IR (0, cni, pel i cu
3675, 2925, 1738, 1460, 1435, 1369, 1252, 1165, 1076, 870S@#66trul'H RMN (CDCl): i =

5.87 (dd, 1HJ= 10.2, 2.4 1HH-7), 5.82 (dd, 1H,J= 10.5, 0.9 HzH-6), 3.69 (s, 3H, OCH),

3.17 (s, 3H, OCh), 2.64 (dd, 1H,J= 17.7, 2.8 HzH-11), 2.33 (dd, 1HJ)= 17.5, 7.2 HzH-11),

1.17 (s, 3HH-17), 0.94 (s, 3HH-20), 0.87 (s, 3HH-18), 0.84 (s, 3HH-19). Spectrul*C RMN
(CDCl): Ui =176.1 (G12), 129.1 (C7, G6), 73.1 (G8), 55.1 (G5), 54.6 (G9), 51.6 (OCH),

48.9 (OCH), 41.1 (G3), 37.1 (G10), 36.1 (G1), 32.7 (G4), 32.6 (G18), 29.1 (C11), 24.1 (C

17), 21.9 (G19), 18.3 (C2), 13.9 (G20).
2-((1R,3R,8aS3B-Metoxt5,5,8atrimetil-2-metilendecahidronaftalef-il) acetat de metil 27.
Randamen6%, compus uleios; =+ 8 9 .c0.2, CHC}).IR (7, cm*, p e | 367512026,) :
2817, 1738, 1649, 1457, 1435, 1378, 1327, 1269, 1205, 1156, 10815[%12[UI1H RMN
(CDCly): U =4.70 (s, 1HH-17), 3.69 (t, 1HJ= 3.4, 2.1 HzH-7), 3.59 (s, 3H, OC}), 3.13 (s,
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3H, OCH), 2.63 (dd, 1HJ=11.5, 3.6 HzH-11), 2.47 (dd, 1HJ)= 15.6, 3.5 HzH-11), 0.85 (s,

3H, H-20), 0.76 (s, 3HH-18), 0.64 (s, 3HH-19). Spectru*C RMN (CDCl): U =173.8 (G12),

147.5 (G8), 110.8 (G17), 82.2 (C7), 55.0 (G5), 51.4 (G9), 47.9(OCHs), 41.7 (OCH), 41.9

(C-3), 38.9 (CG10), 38.5 (C1), 33.2 (C18), 32.9 (C4), 30.2 (C11), 29.9 (G6), 21.4 (C19),

19.2 (G2), 13.6 (C20).
2-((3R,8aS¥3-Metoxt2,5,5,8atetrametit3,4,4a,5,6,7,8,8actahidronaftalerl-il)acetat de metil

264 Randarent 25%, compus uleios] =+ 3 4 .cB@&1, CHC). IR (n, cm’, pel i cu
2980, 2952, 2868, 1738, 1668, 1613, 1458, 1436, 1381, 1267, 1157, 1116, 1076, 843, 73t
Spectrul*H RMN (CDCl): ti =8.63 (s, 3H, OC#H), 3.45 (s, 1HH-7), 3.34 (s, 3H, OCh), 3.03

(d, 2H,J= 8.1Hz, H-11), 1.65 (s, 3HH-17), 0.89 (s, 3HH-18), 0.88 (s, 3HH-20), 0.83 (s, 3H,
H-19). Spectruf*C RMN (CDCly): ti =172.6 (G12), 139.0 (€9), 130.2 (G8), 79.1 (G7), 56.6

(C-5), 51.7 (OCH), 45.8 (OCH), 41.1 (G3), 39.4 (C10), 36.0 (C1), 32.9 (G11), 32.8 (G4),

32.8 (C18), 22.5 (€6), 21.6 (G19), 18.8 (C2), 17.9 (C20), 17.8 (C17).

Ur mbtorul compus el uat de pe ¢ @71 (06.66nga63%)r 0 Mm:
compus cristalin, p.t. 161 0 2 Al@ ER). Datele sale spectrale corespwndcele raportate
anterior[54].

Sintezal3,14,15,1&etranorlabd6,8(9)dien12-oatului de metil265L a s ol u™Hi a me't
264( 294 mg, 1 mmola) a dnt uTgHR ,%64c omldle ast dat H( 0. 1 ¢
(1 mL), iar ametsta&giutl ato bl n 2 0 A @prefiicoas folosthce 2
Procedura standard IlIPr odusul de reac$Sie brut (270 mg)
c ol oandel (£0w), Suant-p e nt a n, -se diehkster@6b@24 mg, 86%), compus
cristdin, p.t. 555 6 Adh ER). Datele sale spectrale corespund celor raportate arfferipr
Fotooxigenarea sensi B3B23% 3 a@ltkSiaa esmeegtid oul un
233235(1. 0 g, 3. Lhanmoil gr U n( ICHO demgzet £d m Kif winli il P

(TPP.20 mg) a fost i radi at cu trei becuri (€
barbotare constantt a oxigenul ui prin solwu
reziduul (1.06 g) a fost cromatografia coloana cu Syel (1509 ) , eluent : -s&P,
(90 mg, 9. 7 %) di n amest 288235 i ar Hualmbder els
compusul66.

2-((1R,3R,8aS3-Hidroperoxi5,5,8atrimetil-2-metilendecahidronaftalef-il) acetat 266 (285

mg, 76.9%)compus cristalinp.t. 1061 0 7 @ICEP) 4 =+ 56 .c5.2, CHC). IR (1, cmi

o p el 3389ud997) 2843, 1813, 1712, 1657, 1456, 1441, 1407, 1379, 1339, 1121, 1043
Spectrul"H RMN(CDCl): i =5.09 (s, 1HH-17), 4.74 (d, 1HJ= 1.4 Hz,H-17), 4.54 (d, 1HJ=

3.5 Hz,H-7), 3.66 (s, 3H, OCH), 2.79 (d, 1HJ= 10.5 Hz,H-9), 2.54 (dd, 1HJ= 16.9, 3.6 Hz,
H-11), 2.42 (dd, 1HJ= 16.9, 12.2 HzH-11), 1.98 (dd, 1HJ)= 11.2, 2.9 HzH-6), 1.61 (dd, 1H,

J=13.1, 3.2 HzH-6), 1.55(s.l., 1H,H-5), 0.84 (s, 3HH-18), 0.77 (s, 3HH-19), 0.68 (s, 3HH-
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20). Spectrul™C RMN (CDCL): U =174.7 (G12), 146.4 (G8), 112.1 (G17), 85.9 (G7), 51.9
(OCHg), 48.8 (G9), 46.6 (CG5), 41.9 (CG6), 38.6 (C10), 38.3 (C1), 33.1 (G4), 33.0 (C19),

29.3 (G11), 27.5 (€3), 20.9 (G18), 19.2 (C2), 13.9 (C20).

Urmbtorul compusremaatbgdaefpetcaealuoacab/a Hi el
2-((3R,8aS¥3-Hidroperoxi2,5,5,8atetrametit3,4,4a,5,6,7,8,8actahidronaftalenl-il)acetat de

metil 267 (40 mg, 9.2%), compus uleios, =+ 8 1 .cA.A CHKCh). IR (n, cm?, pel i cu
3392,2934, 2873, 1735, 1665, 1456, 1456, 1435, 1391, 1367, 1338, 1163,Skitérul'H

RMN (CDCl): U =4.26 (s.l., 1HH-7), 3.64 (s, 3H, OC§), 3.06 (dd, 2H,J= 28.5, 16.4 HzH-

11), 1.69 (s, 3HH-17), 1.48 (s, 1HH-5), 0.94 (s, 3HH-18), 0.89 (s, 3HH-19), 0.85 (s, 3HH-

20). Spectrul®*C RMN (CDCL): i =172.4 (G12), 142.9 (€8), 126.6 (C9), 83.8 (G7), 51.9
(OCHg), 45.5 (G5), 41.2 (C6), 35.6 (C1), 32.9 (C19), 23.1 (C3), 21.6 (G18), 18.7 (C2),

18.1 (G20), 18.0 (C17).

Procedur a ¢ acere a ladroperoxizdoP66 '8l 267. Reducerea hidroperoxizil@66
WM267a f ost efectuatt "~ n conf or[BYDtDautpel cpu erheautce
cromatografipe c olaawamib ™M nut al c2B®H2Y0i corespunztbtc
2-((1R,3R,8aS3-Hidroxi-5,5,8atrimetil-2-metilendecahidronaftalef-il) acetat de metil268
(96%), compus uleiosy =+ 4 5 .c0.47, GHCY). IR (n, cmi’, p e | 3464u3081,)2925,
2869, 2849, 1732, 1647, 1435, 1222, 1157, 1036, Spéctrul'H RMN (CDCly): U =4.97 (d,

1H, J= 1.4 Hz,H-17), 4.60 (d, 1HJ= 1.4 Hz,H-17), 4.35 (t, 1HJ= 2.8 Hz,H-7), 3.63 (s, 3H,
OCH), 2.82 (t, 1HJ= 1.4 Hz,H-9), 2.49 (dd, 1HJ= 15.9, 3.7 HzH-11), 2.35 (dd, 1HJ)= 14.8,

10.6 Hz,H-11), 2.14 (s.l., 1H, OH), 1.87 (dtH1 J= 13.9, 2.7 HzH-6), 1.72 (dd, 1HJ= 13.2,

2.6 Hz,H-6), 0.89 (s, 3HH-18), 0.79 (s, 3HH-19), 0.65 (s, 3HH-20). Spectrul™>C RMN
(CDCly): i =174.1 (G12), 150.3 (€8), 109.4 (C17), 73.5 (C7), 51.6 (OCH), 47.2 (G9), 47.0

(C-5), 41.9 (G6), 391 (CG10), 38.5 (C1), 33.2 (C19), 33.0 (Z4), 30.4 (G11), 30.2 (C3), 21.5
(C-18), 19.2 (G2), 13.4 (G20).
2-((3R,8aS¥3-Hidroxi-2,5,5,8atetrametit3,4,4a,5,6,7,8,8actahidronaftalenl-il)acetat de

metil 270 (94%), compus uleios = +106.9 c @.8, CHC}). IR (n, cm™, pel 35c7pl L)
3376, 3222, 3000, 2921, 2864, 1762, 1727, 1663, 1459, 1433, 1338, 1200, 1167, 1167, 112
1057, 967 Spectrul'"H RMN (CDCly): i =3.92 (d, 1HJ= 4.2 Hz,H-7), 3.66 (s, 3H, OCH), 3.08

(d, 1H,J= 16.9,H-11),3.0 (d, 1H,J= 16.9 Hz,H-11), 2.14 (s.l., 1H, OH), 1.82 (d, 1Bk 13.7

Hz, H-6), 1.67 (d, 1HJ= 4.7 Hz,H-6), 1.69 (s, 3HH-17), 0.91 (s, 3HH-18), 0.88 (s, 3HH-

19), 0.83 (s, 3HH-20). Spectruf*C RMN (CDCL): i =172.8 (G17), 138.5 (€8), 131.5 C-9),

69.9 (G7), 51.8 (OCH), 45.5 (G5), 41.3 (G6), 39.3 (C10), 35.7 (C1), 32.9 (G19), 32.8 (C

4), 32.8 (C11), 28.5 (C3), 21.6 (G18), 18.8 (C2), 18.0 (C20), 17.8 (C17).
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Procedura gener al t 26%H23aLcAeetilarda alcoelor 268 HA7@xadost! i |
efectuatt prin met oda [289. a rDdugprtd pded aurcirsalr e’ ri-
col o-anmt ob "Hi m6%tH27dcet eaSHhunz Lt or |
2-((1R,3R,8aS3B-Acetoxi5,5,8atrimetil-2-metilendecahidronaftalet-il) acetat de metil 269
(98%), compus uleios =+ 6 . 6A1, QHCY). IR (1, cni, p el 36¢€6u30&5) 2950,
2926, 2869, 1734, 1652, 1435, 1368, 1234, 1204, 1157, 102389&8truI1H RMN (CDCly):

U =5.38 (t, 1H,J= 2.6 Hz,H-7), 5.08 (d, 1HJ= 1.0Hz, H-17), 4.72 (d, 1HJ= 1.6 Hz,H-17),

3.62 (s, 3H, OCh), 2.73 (d, 1H,J= 6.1 Hz,H-6), 2.47 (dd, 1HJ= 15.8, 4.2 HzH-11), 2.32 (dd,

1H, J=15.8, 14.3 HzH-11), 2.05 (s, 3H, OAc), 1.90 (dd, 18k 12.2, 2.6 HzH-6), 0.83 (s, 3H,
H-19), 0.78 (s, 3HH-19), 0.67 (s, 3HH-20). Spectrul™*C RMN (CDCl): t =173.7 (G12),

170.3 (OAc), 145.6 (8), 112.1 (C17), 75.6 (C7), 51.6 (OCH), 48.3 (G9), 48.1 (G5), 41.8

(C-6), 38.7 (C10), 38.5 (C1), 33.2 (G19), 32.6 (C4), 30.3 (C11), 28.6 (C3), 21.5 (OAc), 21.3
(C-18), 19.1 (C2), 13.5 (G20).
2-((3R,8aS¥3-Acetoxi2,5,5,8atetrametit3,4,4a,5,6,7,8,8@ctahidronaftalenl-il)acetat de

metil 271 (97%), compus uleiosy =+ 10 8 c ®5ACHCE). IR (7, cm®, pel 2929u | t)
2871, 1746, 1665, 1623, 1457, 1378, 1259, 1189, 1165, 1134, 1019G8&Gtul 'H RMN
(CDCl): G =5.18 (d, 1HH-7), 3.68 (s, 3H, OC}), 3.08 (dd, 2HJ)=27.9, 16.7 HzH-11), 2.07

(s, 3H, OAc), 1.58 (s, 3HH-17), 0.91 (s, 3HH-19), 0.85 (s, 3HH-19), 0.82 (s, 3HH-20).
Spectruf®*C RMN(CDCL): Ui =172.3 (G12), 171.2 (OAc)141.2 (G8), 127.9 (G9), 72.7 (G7),

51.8 (OCH), 46.2 (G5), 41.5 (CG6), 39.2 (C10), 35.8 (C1), 32.9 (C11), 32.7 (C19), 32.7 (C

4), 25.7 (G3), 21.4 (OAc), 21.4 (A7), 18.7 (C2), 18.0 (C18), 17.4 (C20).

Procedura gener al bt 268di 27 Okidhia atcooblor2@8H@ta fost | o r
efectuatt prin metoda [80BlandDapd ¢oestuicshr ér
coloana cromatografict au 28272 Ddielelispeairdlecalec e t
cetoesteruluR7 (98%), compus cristalin, p.t. 1010 2 AIGER) sunt “n cores
raportate anteridb4], iar compusuR72este nou.

Metil 2-((1R,8aS),5,8atrimetil-2-metilenr3-oxodecahidronaftalefd-il)acetat 272, (98%),
compus uleios,] = +1491 Ac 0.6, CHC}). IR (1, cm?, p e | 366u2960,)2926, 1736,
1695, 1635, 1608, 1436, 1393, 1260, 1230, 1162, 1066 SpEsirul'H RMN (CDCl): U =5.90

(s, 1H,H-17), 5.08 (s, 1HH-17), 3.66 (s, 3H, OC#), 2.73 (dd, 1H,)= 9.5, 2.6 HzH-11), 2.66

(t, 1H,J= 3.4 Hz,H-9), 2.62 (dd, 1HJ)= 5.5, 3.2 HzH-11), 2.35 (dd, 1HJ= 13.2, 9.7 Hz, Fb),

2.29 (dd, 1HJ= 14.3, 9.4 HzH-6), 0.90 (s, 3HH-19), 0.87 (s, 3HH-19), 0.81 (s, 3HH-20).
Spectrul®®C RMN (CDCly): 1 =202.1 (G7), 173.5 (G12), 1478 (C-8), 119.3 (G17), 51.9
(OCHg), 51.3 (G9), 51.1 (G5), 41.5 (CG6), 38.6 (C1), 38.2 (C11), 37.3 (C10), 33.5 (G4),

32.5 (C19), 31.5 (€3), 20.8 (G18), 18.8 (C2), 14.0 (C20).
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Metil 2-((3R,4aS,8aS3-hidroxi-2,5,5,8atetrametit3,4,4a,5,6,7,8,8actahidronaftalenl-
il)acetat276. Amestea | de reac ™ e o boH unHit CeplkriH.O o6&l mg,s t e
1.80 mmol) “n Me OR7((30O0mLmg ,Hi1l.c80t oremsdle)r ~ n
agitat timp de 3 min la temperatura camerei, apoi la acestadaugat NaBH(68 mg, 1.80
mmol),cont i nu©nd agitarea | a aceeaHi Amestecp der at
reac H e a f os Procedura stamdand &froddisa brat §510md)) a fost purificat
prin cromatografie pec ol o a n tgel €260 g§ ieluant 15% EtOAc/EP, bo"Hi n-$&n d u
hidroxiesterul276 (492 mg, 97.7%)compus cristalin, p.1061 0 7 Us  ( d p*h+ 50PA8;U [
0.03 CHCL,). IR (n, cm?, p e | 11461733,)34935pectrul'H RMN (CDCl): i =0.85 (s,

3H, H-15), 0.89 (s, 3HH-14), 1.00 (s, 3HH-16), 1.5 (m, 1H,H-5), 1.67 (s, 3HH-13), 2.12

(dd, 1H,J= 7.4 Hz,H-6), 2.99 (d, 1HJ= 17.0 Hz,H-11), 3.09 (d, 1HJ= 17.0 Hz,H-11), 3.68

(s, 3H, CQMe), 4.15 (t, 1HJ= 8.6 Hz,H-7). Spectruf**C RMN (CDCL): i =35.9 (G1), 18.7
(C-2), 29.7 (C3), 32.8 (G4), 49.5 (G5), 41.2 (G6), 72.9 (G7), 132.7 (C8), 137.8 (C9), 39.4
(C-10), 33.0 (€11), 172.8 (€12), 15.5 (G13), 21.5 (C14), 32.9 (C15), 19.7 (G16), 51.8
(COMe).Spectrul (&) maé&tsi tyH208 Calchld: 380.2038C

Metil 2-((4aS8aS)2,5,5,8atetrametit4a,5,6,7,8,8ehexahidronaftalerl-il)acetat 265
Amestecul de r eac H s o teim@dolalui276 (p2r510n negme sOt. e8c9%a
THF (4 mL) cu ceaH,SO,concentrat (0.16 mL) "~ n wuHWFa (0.
camerei timp de 24 ore (control CS8me st ecul de r e ac "Hi Rrocemluraa o st
standardIPr odusul c¢crud (247 mg), a f ost-gep®og) fi c
el uant 5% Et O/AedieBeBter6s (208ing) 89.09%) wompus cristalin. p.t. 85C

din @inEP) [ W=+ 6 7c.18T) CHCY). IR (7, cmi*, p e | 2860u1746) 1467, 1377,
1155, 1120, 7508pectrul*H RMN (CDCl): Ui =0.78 (s, 3HH-15), 0.91 (s, 3HH-14), 0.93 (s,

3H, H-16), 1.71 (s, 3HH-13),2.03 (t, 1HJ= 2.9 Hz,H-5), 3.02 (d, 1HJ= 16.0 Hz,H-11), 3.13

(d, 1H,J= 16.0 Hz,H-11), 3.65 (s, 3H, CfMe), 5.76 (dd, 1HJ)= 3.16 Hz,H-6), 5.85 (dd, 1H,

J= 3.16 Hz,H-7). Spectru*C RMN (CDCL): i =35.1 (G1), 18.8 (G2), 40.8 (G3), 33.1 (G4),

52.4 (G5), 127.8 (G6), 129.1 (C7), 128.1 (G8), 136.0 (€9), 38.7 (G10), 32.5 (C11), 172.8
(C-12), 18.1 (G13), 22.6 (G14), 32.3 (G15), 14.9 (C16), 51.7 (C@Me).Spect r ul de
m/z(%): Calculat 262.1933. GH0,. Gisit 262. 1936.

Fotooxidarea  metil 2((4aS,8aSp,5,5,8atetrametit4a,5,6,7,8,8e&hexahidronaftalel-
iacetatului2z65 So |l u"Hi 265(d0d .eh4eig, 0. L£LB( 2B5nomlD) ) ," ns €rHs i b

canti t at emezaetradehilporfiina bt pp) a f ost | rlaapitagilt t i
5AC, cu dout becuri fluorescesan®e Dduep L1 0eOv aW,
solventul ui | a presiune redust -0¢i(16@Q),elmantt o gr

10% EtOAC/EP, @ o b "Hi nut 277 ©.657 @ R166) diakn278( 0. 019 g, 7

dienona202(0.137 g, 54%).
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Compusul277, compuscristalin, p.t. 686 9 A4 (din 1Q%-= EJIZ.Cﬁ(b(D.QlE P) .
CHCL). IR (n, cmi, p e | 2924u1730) 1427, 1356, 1198, 1167, 118@ectrul’H RMN
(CDCl3): u =6.36 (d, 1HJ= 6.0 Hz,H-7), 4.52 (d, 1HJ= 6.0 Hz,H-6), 3.68 (s, 3H, C&CHj3),

2.84 (d, 1HJ= 16.0 Hz,H-11), 2.62 (d, 1HJ= 16.0 Hz,H-11), 2.06 (m, 1HH-5), 2.02 (s, 3H,
H-17), 1.06 (s, 3HH-20), 0.92 (s, 3HH-18), 0.79 (s, 3HH-19). Spetrul **C RMN (CDCL): U =
169.9 (G12), 141.8 (G8), 125.7 (C7), 86.3 (G9), 72.3 (G6), 51.9 (G5), 51.7 (CQCHj3), 45.3
(C-10), 38.8 (C3), 32.2 (G4), 31.8 (G19), 32.0 (C11), 30.5 (C1), 24.3 (C18), 21.3 (C17),

20.1 (G20), 18.6 (G2). Spectrul de m s £, (%in/Calculat: 294.1831. GH260,. GLsit
294.1823.

Compusul78 compusuleios, § =115.5°(c 0.4, CHC}). IR (7, cm®, p e | 2951u13B,) :
1672, 1436, 1335, 1262, 1172, 1155, 1025, ®Eectrul'H RMN (CDCly): U =3.67 (s, 3H,
CO,CHs3), 3.15 (d, 1H,J= 4.0 Hz,H-6), 2.85 (d, 1HJ= 4.0 Hz,H-7), 2.83 (d, 1H,)= 16.0 Hz,
H-11), 2.56 (d, 1HJ= 16.0 Hz,H-11), 1.49 (d, 1HJ= 4.0 Hz,H-5), 1.62 (s, 3HH-17), 1.03 (s,

3H, H-19), 1.01 (s, 3HH-18), 0.97 (s, 3HH-20). Spectrul**C RMN (CDCL): ti =170.8 (G12),

68.4 (G9), 58.5 (G8), 52.9 (C6), 51.9 (CQCHj3), 49.1 (G7), 45.5 (G5), 40.5 (C3), 39.7 (C

10), 33.9 (C1), 33.2 (GC11), 32.7 (4), 32.6 (G19), 22.1 (C18), 19.3 (C17), 18.5 (C2), 17.9
(C-20).Spectrul d%): Qalautat 26.1925. £:Hs0s. GLsi t, "2-3R. 17
Datele analitice ale dienon2d2c or espund cu cel 84, dEBscrise "~ n
Metil  2-((1R,4S,8aS},4-dihidroxi-2,5,5,8atetrametit1,4,4a,5,6,7,8,8actahidronaftaler1-
iacetat279Sol u™Hi aeede( 29 omg, 0. 37 mamoddtL u gnatMe OHn

las ol wgoiMpuaului277( 55 mg, 0.19 mmol) " n MeOH (1.5
agitare continb” n acel e aHi condi Hi i Atmemp edel 3der ee
prelucrd folosind Procedura standard lIPr o d us u |l de reac™Hi e (58

cromatogr afi e-gep(B0ggql edmrute ndau i0 % -s& dicduReI(5& P,
mg, 96%) compus uleios] WF= + 2 4c.099 UHCY). IR (7, cm?, pelicuk ) 3420, 2930,

1710, 1440, 1380, 1205, 1160, 1067, 1032, 910, 804,Sfe&trulH RMN (CDCly): i =0.88 (s,

3H, H-15), 1.04 (s, 3HH-14), 1.14 (s, 3HH-16), 1.68 (dd, 3HJ)= 2.0, 1.4 HzH-13), 1.81 (d,

1H, J= 10.0 Hz,H-5), 2.46 (d, 1HJ= 16.0 Hz,H-11), 2.54 (d, 1HJ= 16.0 Hz,H-11), 3.69 (s,

3H, CQ:Me), 4.04 (ddg, 1HJ= 10.0, 2.0, HzH-6), 5.48 (m, 1HH-7). Spectrul**C RMN
(CDCl): G =33.4 (G1), 18.7 (G2), 42.9 (C3), 32.9 (G4), 49.3 (Gb), 68.6 (C6), 131.1 (C7),

136.0 (G8), 76.2 (G9), 43.6 (G10), 34.53 (Cl1), 175.4 (€12), 19.0 (C13), 22.6 (C14), 36.1
(C-15), 17.7 (G16), 519 (CQMe). Spect r ul de%)ma s&t s imMdHAZ®.6 . 1 C
Calculat 296.1987.

Metil 2-((1R,4S,8aS¥-acetoxi1-hidroxi-2,5,5,8atetrametit1,4,4a,5,6,7,8,8actahdro-
naftalenl-il)acetat280 Ame st e c u | de r e acoMpusuluR7® (libang, 0.89 n
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mmo | ) “n Py 0((28 nmh)La) fostHhpitat Amap de 2.5 ore la temperatura camerei
(control CSS)Ame st ec ul de r e ac "HiPeocedurafstarsidrd MBrodesul dec r a t
reacH e (135 mg) a fost pur i fgel ¢/® g), guent: b5%c r o
Et OAc/ EP, -seodnétdtuB80 (L23umg, 94%), compus uleiof Y= + 7c8018, (
CHCL). IR (7, cmi*,  p e | 3580.808R,)1785, 1510, 1440, 1410, 1315, 1273, 1240, 1140,
1105, 1025, 983Spectrul'H RMN (CDCL): ti =0.93 (s, 3HH-15), 0.95 (s, 3HH-14), 0.97 (s,

3H, H-16), 1.68 (s, 3HH-13), 2.02 (s, 3H, OAc), 2.26 (d, 1Bk 10.2 Hz,H-5), 2.47 (d, 1HJ=

16.1 Hz,H-11), 2.57 (d, 1HJ= 16.1 Hz,H-11), 3.71 (s, 3H, C&e), 5.34 (m, 1HH-6), 5.37

(m, 1H, H-7). Spectrul™*C RMN (CDCl): i =32.9 (G1), 18.4 (G2), 42.3 (G3), 32.8 (G4),

44.6 (G5), 71.2 (C6), 125.6 (G7), 138.2 (€C8), 75.6 (C9), 43.8 (C10), 34.3 (C11), 175.4 (€

12), 19.1 (G13), 22.8 (G14), 35.3 (C15), 17.7 (OAc), 52.0 (CsMe), 170.8 (OAc), 21.6
(OAc).Spectrul g &) ma &Lt s i. @dpH:308. Balcaldx 383.2093.

Metil 2-((1S,4S,8a$4-acetoxi2-(bromometil)1-hidroxi-5,5,8atrimetil-1,4,4a,5,6,7,8,8a
octahidronaftalenl-il)acetat281 Amesteculf or mat  dconmpusslw2B80f1l’H nag, 0.33
mmol ) 4(m @CI) ‘Hi NBS (116 mg, O0.65 mmol ) a
Dupt filtrarea Hi di stdiulsdar, egprodlusant wleuir ela
purificat prin cromatografie pe coloana cudgse | (7.0 g), el uentse 4%
bromura 281 (103 mg, 76%) compus uleios] @Y= -1 0. 8 114, CHCE). IR (n, cm’,

pel i G440, R9Q, 1730, 1438370, 1247, 1117, 960, 918pectrul'H RMN (CDCL): i =

0.96 (2s3H fiecare H-1 4 HH%), 0.97 (s, 3HH-16), 2.04 (s, 3H, OAc), 2.31 (d, 1Bk 10.5

Hz, H-5), 2.79 (d, 1H,J= 16.5 Hz,H-11), 2.86 (d, 1HJ= 16.5 Hz,H-11), 3.72 (s, 3H, C§Me),

4.07 (dl., 2H,J= 1.62 Hz,H-13), 5.41 (dd, 1HJ= 2.75 Hz,H-6), 5.86 (d, 1HJ= 2.75 HzH-7).
Spectrul**C RMN (CDCly): U =35.1 (G1), 18.8 (G2), 42.2 (G3), 32.9 (G4), 44.6 (G5), 70.5

(C-6), 133.5 (C7), 138.4 (C8), 75.9 (G9), 44.2 (C10), 34.7 (C11), 174.8 (G12), 24.6 (C13),

22.6 (G14), 35.3 (C15), 17.8 (G16), 52.1 (CQMe), 170.4 (OAc), 21.6 (OAc)Spectrul de
mas¢t ,( %N/ z Gt s i QGgH303 Calcalad 33.4305.

Metil 2-((1S,4S,4aS,8aR}acetoxi2-(acetoximetihl-hidroxi-5,5,8atrimetil-1,4,4a,5,6,7,8,8a

octahidronafalen1-il)acetat282 Ame st e c u | de reac™Hi e format d
DMSO (1 mL) 281(60 g Orig mmmal) b fost agitat la temperatura camerei timp de
2 ore (control CSS)Ame st ec ul de r @a ldsineéProeedufa standarddir e | |

Produsul de reacH e (65 mg) a f ost-gelgquorg), f i c
el uent: 5% Et OgecdlateRtul2820(b0Hi m@nd B8 %) , cgmpus
+8 7 . @MDIL)CHCH). IR (1, cmi, pe | i c3480£2960, 1740, 1450, 1380, 1250, 1185, 1035,
970, 928.Spectrul'H RMN (CDCly): U 9.95 (3H, sH-15), 0.97 (s, 3HH-14), 0.98 (s, 3HH-

16), 2.03 (s, 3H, OAc), 2.05 (s, 3H, OAc), 2.31 (d, 3H,10.6 Hz,H-5), 2.57 (d, 1H,J= 16.4
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Hz, H-11),2. 65 (d, 1HJ= 16.4 Hz,H-11), 3.69 (s, 3H, C&Me), 4.51 (d, 1HJ= 12.96 Hz H-

13), 4.57 (d, 1HJ= 12.96 HzH-13), 5.42 (d, 1HJ= 10.62 HzH-6), 5.71 (d, 1H,)= 2.55 Hz,

H-7). Spectrul®*C RMN (CDCL): i =34.3 (G1), 18.1 (G2), 42.5 (G3), 33.2 (G4), 44.7 (G5),

70.5 (G6), 131.1 (G7), 136.5 (G8), 75.1 (C9), 44.2 (G10), 34.2 (C11), 174.9 (€12), 24.3
(C-13), 22.9 (C14), 35.2 (G15), 17.7 (C16), 52.1 (CGMe), 171.1 (OAc), 21.6 (OAc), 169.8
(OAc), 21.7 (OAc).Spectr ul d%): Galausat394.4582. g H300;. GLsit 33
(M*, -58).

Bromurarea 2((1R,3R,8aS3-metoxi5,5,8atrimetil-2-metilendecahidronaftalef-il) acetaului

de metil27Z. Ame st ecul format din NBS 2701.08,13%9 ngmol) 5.
“n &@@lhidmt) (2a7fost refluxat timp de 2 ore.
filtrat, i ar sol ventul di stil at l a presi u
cromatografiegek €06l 0agl, cal Sant -se Bomud@B83Et O/
(1. 15 ghrom@r&84)0.13y, 10%).

Compusul283 compuscristalin, p.t. 10011 0 2 AC  ( di mi1B2F1f (c 1.9, CHCh). IR

(n, cm, CCly): 2949, 2928, 2870, 2849, 1738, 1714, 1460, 1436, 1391, 1373, 1230, 1260, 1193,
1171, 115, 1097, 1066, 1035, 992, 880, 833, 792, 772, 626, 527, s&xtrul'H RMN
(CDCl): 0 =3.71 (s, 3H, C@CHs), 3.03 (dd, 1H,)= 16.0, 4.0 HzH-11), 2.64 (d, 1HJ= 16.0

Hz, H-6), 2.60 (d, 1H,)= 16.0 Hz,H-6), 2.46 (dd, 1HJ= 16.0, 4.0 HzH-11), 2.05 @, 1H,J=

4.0 Hz,H-9), 1.70 (s, 3HH-17), 1.28 (dd, 1HJ= 16.0, 4.0 HzH-5), 1.17 (s, 3HH-19), 0.90 (s,

3H, H-18), 0.87 (s, 3HH-20). Spectrul**C RMN (CDCly): Ui =202.8 (G7), 173.8 (G12), 69.5

(C-8), 56.4 (G9), 53.9 (C5), 52.1 (CQCHj3), 41.4 (G3), 39.1 (C1), 38.9 (G10), 34.5 (C11),

33.7 (G4), 33.1 (G6), 32.7 (G19), 27.3 (C17), 21.1 (C18), 17.7 (C2), 14.4 (C20). Analiza

e | e me Qalcalat {%): C, 56.82; H, 7.57; Br, 22.24,78,;0:B r . GLsit ( %) :
7.62; Br, 22.13.

Metil 2-((1R,2R,4aS,8aS)bromo2,5,5,8atetrametit3-oxodecahidronaftaled-il)acetat 284
Compus cristalin, p.t. 100 0 8 AC (4d i=n+ 3E5P(c 6.2, CHC}). IR (n, cm*, CCL):

2933, 2867, 2855, 1771, 1741, 1668, 1614, 1457, 1443, 1434, 1434, 1133, 1366, 1339,
1330, 1323, 1257, 1214, 1199, 1168, 1158, 1168,1038, 1014, 982, 929, 886, 823, 786, 759, 73
704, 688 Spectrul'H RMN (CDCL): i =4.41 (d, 1HJ= 9.6 Hz,H-17), 3.95 (d, 1HJ= 9.6 Hz,

H-17), 3.74 (s, 3H, C&Hs), 3.54 (d, 1HJ= 164 Hz, H-11), 3.39 (d, 1HJ)= 16.4 Hz,H-11),

2.59 (dd, 1H,)=17.6, 3.2 HzH-6), 2.43 (dd, 1HJ=17.6, 14.4 HzH-6), 1.78 (d, 1HJ= 3.2 Hz,

H-5), 1.19 (s, 3HH-19), 1.09 (s, 3HH-18), 0.93 (s, 3HH-20). Spectruf-*C RMN (CDCL): i =

196.9 (G7), 1698 (C-12), 164.1 (9), 134.0 (G8), 52.6 (CQCHj3), 49.5 (G5), 41.1 (C10),

40.8 (G3), 35.1 (G1), 34.9 (C6), 34.1 (C11), 33.2 (G4), 32.3 (C19), 24.6 (C17), 21.3 (C

101



18), 18.4 (C2), 17.5 (C20). An al i z a :eCaleulate(%)t @ K414; H, 7.05; BR2.37.
CiHxsOBr . Gtsit (%): C, 57.17; H, 6.91; Br, 2
Compusul286.La sol u™Hia foek8@titlxdig, b3 .omarmmol )
mL)sa adtugat KOAc (0.64 g, 6.44 mmol ), i ar
temperatr a camer ei . Amestecul d e Procedara Sthndard o f o
Produsul crud (1.2 g) a fost p-get(86Dg) elaant: 5por i n
Et OAc/ EP, -sedimddubB5®rid & 4 g, 8 @8&P.14dj14%rcet at ul
Compusul285, compuscristalin,p.t. 2232 24 A C (4d i=ri26 BP9 18.4, CHC}). IR

(n, cm?, CCl): 3435, 2958, 2300, 1728, 1704, 1669, 1618, 1458, 1433, 1381, 1368, 1255, 1192,
1159, 1069, 1043, 1024, 839, 7%pectrul'H RMN (CDCls): U =(unitatea A) 3.58 (s, 3H,
CO.,CHg), 3.23 (s, 1HH-11), 1.202.80 (semnale suprapuse, 11, H-3, H-5, H-6, H-17),

0.95 (s, 6HH-1 8 HH9), 0.78 (s, 3HH-20); Spectrul'H RMN (CDCl): U =(unitatea B) =

3.80 (s, 1IHH-1 1 Nj) , 3. 5CH3),(12Q 2.88 (demnafeGuprapuse, 1HH1 M;3 ;5 Nj,

H-6 M1 7 Nj) , 1.HO119 N{)s , O3H®158 N[)s , 039220 MSpectrul*G RMN
(CDCl): U =(unitatea A) 210.7 (&), 172.3 (C12), 69.9 (9), 57.6 (C8), 53.4 (GC11), 51.9
(CO,CH3), 446 (C5), 40.6 (G3), 40.4 (C10), 36.6 (G6), 34.6 (C1), 34.2 (G4), 33.2 (C18),

21.5 (G18), 20.6 (G17), 18.4 (G2), 15.8 (G20). Spectrul*C RMN (CDCly): U (unitatea B) =

213.9 (G7 Nj) , 11629Nj)9, -07N}).,3 5{d:),9%51.8 (CONj) , -4 5 Nj», (5aN\)).,8
416 (G3 Nj) , -3ONjL, (68NY).,1 -3(8p 2 -BENjD, (48N)).,0 -2(7TANjL, ( 22
(C-1 8 Nj) , -200Nj) 4 (8P we tCr ul  @P®:Calnaas: B52.7440. £2H,505. GL s it
552.3463.

Metil 2-((8aS)2-(acetoximeti-5,5,8atrimetil-3-oxo-3,4,4a,5,6,7,8,8@ctahidronaftalerl-
il)acetatul 286, compus uleios,, = +31.9°(c 0.2, CHC}). IR (7, cm*, p e | 3457.2D54,) :
1930, 1870, 1739, 1673, 1613, 1461, 1434, 1380, 1365, 1335, 1234, 1199, 1163, 10,72, 102
963, 830, 786, 745, 624, 42%pectrul'H RMN (CDCl): U =4.83 (d, 1H,J= 12.0 Hz,H-17),

4.79 (d, 1HJ= 12.0 Hz,H-17), 3.71 (s, 3H, C&Hs), 3.55 (d, 1HJ= 16.0 Hz,H-11), 3.37 (d,

1H, J= 16.0 Hz,H-11), 2.58 (dd, 1HJ= 17.6, 3.6 HzH-6), 2.42 (dd1H, J= 17.6, 14.4 HzH-

6), 2.02 (s, 3H, OAc), 1.79 (m, 1H-5), 1.12 (s, 3HH-19), 0.93 (s, 3HH-18), 0.91 (s, 3HH-

20). Spectruf*C RMN (CDCly): Ui =198.4 (G7), 171.0 (OAc), 170.4 (@2), 165.3 (€9), 131.9

(C-8), 58.0 (G17), 52.5 (CQCHg), 49.6 C-5), 41.0 (G10), 40.9 (C3), 35.2 (C1), 34.9 (G6),

33.9 (G11), 33.2 (&4), 32.3 (C19), 21.3 (¢18), 20.9 (OAc), 18.4 (@), 18.1 (C20). Analiza

e | e me @dlcaldt (26):C, 64.26; H, 8.38481,0s. Gtsit: C, 64.13; H,
(4b'R,8aS,EMetil 1-(2-metoxi2-oxoetilideny4b',5,5,8a,8',8hexameti3, 10 dioxo
2'3,4,4a,4',4b'5,5',6,6',7,7',8,8a,8',84',10-octadecahidrelH,1'H-spiro[naftaler2,3*-
fenantren}4'-carboxilat 288d L a s o | diftiree3(2H)-piriBazinonei 289 (0.02 g, 0.1
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mmo | ) "An aDhMhA dr ka (a3d L 9)aQ.G2Kg, 0.3 mmol), apoi la amestecul
ob™H-auadsugat cu pi ca83(u0r.a0 7s2o | gu,"Hi Ga. 2b rnonmoulr)i i~
mL) “n 30 minute, | a agitare. Amest enpdel48 de
ore, apoi filtrat, iar reziduul a fost extras cp@®&t ( 2 x 10 mL) . Dupt di
presiune redust, pr o-dmvslum micade MgdO, adsorbib etsy edli ,z oH
eluat de pe coloana cu-§el cu un amestecdeseln "Hi f or mat di n Ets®@Ac/
dimerul288d(0.078 g, 70%).

Compusul288d, compuscristalin, p.t. 1471 48 A C (4d i=ri 635BPF 0.5, CHCY). IR

(n, cm®, CCL): 2950, 2928, 1725, 1710, 1662, 1606, 1457, 1434, 1392, 1369, 1T8% 1148,

1066, 1026, 9806pectrul'H RMN (CDCL): i {unitatea A) 4.23 (d, 2Hl= 1.4 Hz,H-11), 3.59

(s, 3H, CQCHg), 2.15 (t, 1HJ= 9.0 Hz,H-5), 1.2G 2.80 (semnale suprapuse, 1®H]1, H-2, H-

3, H-6, H-17), 1.15 (s, 3HH-20), 0.95 (s, 3HH-18), 0.92 (s, 3H,H-19); Spectrul*H RMN
(CDCl3): G Hunitatea B) = 6.0 (s, 1H{-1 1 Nj) , 3. 6.6H3)(2905 (m32HH-1 TH)) , 1.
(dd, 1H,J=13.3, 6.0 HzH-5 Nj) ,12.8D (s@nfhale suprapuse, 1HH1 Nj;2 N§;3 Nj;6 Ny;
17Nj), 1H26 Njj2gs, 3HHE 8 Nj) , 0 HA O Sjjestruf*CRMN (CDCL): i =
(unitatea A) 200.8 (&), 172.9 (C12), 161.0 (©9), 132.7 (€C8), 53.2 (G11), 52.0 (CQCH3),

49.6 (G5), 41.0 (G3), 40.5 (C10), 35.7 (G6), 34.4 (G1), 33.3 (G4), 32.9 (C19), 21.8 (C18),

20.6 (G17), 20.1 (G20), 18.5 (G2); Spectruf*C RMN (CDCL): i Sunitatea B) = 209.9 (@ Nj) ,
175.8 (G9 Nj) , 11626Nj)5 (1@ Mj) 5 -8PNg., 6 5OEG)44.3(GN)) , -2 Q NjB, |
41.2 (G3Nj)) , -40j) 3 -BWm) 6 -88/j 9(C8 ZNjp, -137INj)3, -R2®@Nj1, (2C
(C-18Nj) , 2INgp.6c( Cul (@@ Carcalat:t552.7486. §H,s0s. GLsi t, 55
(4aS,8aSy-Hidroperoxi1,1,4atrimetil-5,6-dimetilendecahidronaftalenele290, (4aS,8aSpk-
(hidroperoximetil)1,1,4atrimetil-5-metilen1,2,3,4a,5,8,8actahidronaftalena 291 [0))
(6aS,10aSp-hidroperoxi7,7,10atrimetil-1,4,5,6,6a,7,8,9,10,18decahidronafto[2,4d][1,2] -
dioxinele292La sol u38i( ® 3di enge i 4 . 5@, anhidio (60)mL), la agiGud s

a agatmezet et rafenil porfirina (15 mg), i ar ame
becurifluorescentgfld 100 W f i ecar e) timp de 24 or-se | a
oXxigen prin sol u'H e. Dupt dicsomatdgrafia preduselw dev e r
reac H e (1. 06 -ggl)(15Qge) ,c oellouaannat :c UEPSi a f ost r ¢
dient 3BOOIOH mg Lt 9. 7 %) Hi -bidroperoxiai290 (148 mp MS8%)t e C
produs uleios. Epimerul majoritaeppr ezent a 92 % Hi sd efr@eotc hs tma |
baza datelor analuzei RMNR (n, cmi® p e | i): 83r0, BO70, 2850, 1608, 1446, 1362, 1090,
1028,893,721Sp e ct r u Im/z(®: Cabcalat 1236.1776..6H2.0,. Gitsi t, ",203.
33).
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Epimer majoritarSpectrul'H RMN (CDCly): &= 7.59 (s.l., 1H;O0H), 5.21 (d, 1HJ= 2.4 Hz,
H-12), 5.03 (d.l., 1HJ= 2.4 Hz,H-12), 4.85 (d, 1HJ= 1.6 Hz,H-11), 4.68 (d.I., 1HJ= 1.6 Hz,
H-11), 4.53 (t, 1HJ= 3.7 Hz,Hb-7), 2.06 (ddd, 1HJ)= 14.8, 27, Hz,Ha-6), 1.72 (ddd, 1H)=
14.8, 13.2, 3.7 HA16-6), 1.12 (dd, 1HJ= 13.2, 2.7 HzH-5), 0.94 (d, 3H,)= 0.9,H-15), 0.86
(s, 3H,H-14), 0.84 (s, 3HH-13). Spectrul™*C RMN (CDCls) ¢= 158.3 (G9), 145.8 (G8), 116.7
(C-12), 106.3 (C11), 85.4 (C7), 45.2 (G5), 42.0 (G3), 39.9 (G10), 37.0 (C1), 33.2 (G4),
32.9 (G14), 26.1 (G6), 21.4 (G13), 20.1 (G15), 18.8 (C2).

Cn continuar e, C u a c ehideopdroxelil 20 (BX mg, B2%)f o st
produs uleios,] = + 3 8¢ 0802 GHCEK). IR (1, cmi* p el i:8360, R965, 1664, 1623,
1480, 1396, 1120, 1074, 920, 8%pectrul'H RMN (CDCL): ¢= 7.81 (s, 1H;O0H), 5.99 (d,
1H, J= 5.5 Hz,H-7), 4.96 (s, 1HH-11), 4.91 (d, 1H,J= 1.0 Hz,H-11), 4.65 (dd, 1HJ= 11.8,

1.0 Hz,H-12), 4.59 (d, 1HJ= 11.8 Hz,H-12), 2.20 (m, 1HH-6), 2.06 (m, 1HH-6), 0.96 (s,

3H, H-15), 0.92 (s, 3HH-14), 0.86 (s, 3HH-13). Spectrul**C RMN (CDCls) o= 154.7 (G9),

132.7 (G7), 129.9 (G8), 104.9 (C11), 79.3 (C12), 47.9 (G5), 42.1 (C3), 37.7 C10), 37.2 (C

1), 33.2 (G4), 32.6 (G14), 24.5 (G6), 22.0 (C13), 20.8 (C15), 188 (C2).Spect rul de
m/z(%): Calculat 236.1776./6H240,. GkLsit, 236.1735.

La final, cu acelaH sol ventshidroperoxeblsl2 e |
endopeoxizii 292( 155 mg, 14 %), pr od u snajarit constitua I76%niar ~ n
stereochimia pe centrul;@ fost stabilit prin analiza RMNR (n, cni?, p et 33¢5u2898))
1440, 1362, 1301, 1197, 1030, 924, 893, Ap.e c t r u | Calduiat: 26816745. GH,40,.
Gbsit: 2383.1694 (M
Epimer majoritar Spectrul'H RMN (CDCl): &= 7.78 (s.l., 1H;O0H), 4.65 (d, 1H,)= 16.0 Hz,

H-11), 4.57 (s.l., 2HH-12), 4.36 (dd, 1HJ= 16.0, 5.0 HzH-11), 4.33 (m, 1H, ¥-7), 2.27 (d,
1H, J= 14.4 Hz H-6), 1.59 (m, 1HH-6), 1.50 (m, 1HH-5), 1.02 (s, 3HH-15), 0.95 (s, 3HH-
14), 0.88 (s, 3HH-13). Spectrul:*C RMN (CDCly) ¢ 144.6 (G9), 120.8 (G8), 78.2 (G7), 70.8
(C-12), 68.1 (G11), 45.9 (G5), 41.5 (G3), 36.9 (G10), 34.9 (C1), 32.7 (C14), 32.6 (G4),
23.2 (G6), 21.3 (G13), 18.4 (C15), 18.1 (G2).
(4aS,8aSha,8,8Trimetil-3,4-dimetilendecahidronaftale@-ol 294. L a sol u'Hi a fo
hidroperoxizii epimer290( 537 mg, 2. 28 mmola) a'dma uMe®H s(ol &u
din touree (207 mg, 2.72 mmol ) “n MeOH (7 mL)
temperatura camerei timp de 2.5 dfigrelucratfolosind Procedura standard llProsusul de
reacH e (510 mg) a fost cr omagelo300q, duam:tl15%p e ¢
EtOAd EP, 0 kséHFhid©xidibnele 294 (368 mg, 74%), produs uleio$R (n, cm’,
pel i:8380, 29P6, 1715, 1642, 1443, 1355, 1038, 885, 842, 8145604 ct r ulm/zd e r
(%): Calculat 220.1827. eH,,O.GL s it 220. 182 2.
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(4aS,8aSHa,88-Trimetil-3,4-dimetilendecahidronaftaleg-i | a 29é. tHadrfbxidienele 294
(360 mg, 1.64 mmol) “n Py anhidrt (17 ,0nL) ,
(11.65 mL) la temperatureamerei peste noaptgooi prelucratfolosind Procedurastandard Il
Produsul de reacH e (440 mg) a f osdel(4l@g),i f i
el uant: 5% Et OdAe / E E295(303blidi 98%)n pradus uleiotR (17, cni’,

pel i:2960,t1743, 1630, 1480, 1247, 1050, 93pet r u | d ;/z () Edlculat:
262.1933. GHx0,. GLsi t: 262.1921.
(6aS,10aSy,7,10aTrimetil-1,4,5,6,6a,7,8,9,10,16decahidronafto[1,A][1,2]dioxin-5-il
acet286wi Bol u™Hi a f or maz2d5( @i5M anget dAOx i9cha enmneotll )L
mL) Himezet et r af eni | por f i r ilatempdraduraroamereng dd 48 srée cui r a
dout Dbecuri fluorescente (100 W f i -seoxiger.) ,
Dupt evaogventulair @ apresiune redudtuiHidep ureiafci’Hi eer
col oana cromageld30@a¥ ,j ckel cantSi 10% Et OAc/ EP,
i ni 25608 mg, 7.6 %) , 2961{204 onb, "FRY%), protius ueiokR (nactt, |

pel i:Q2920,t1Y54, 1460, 1393, 1256, D0P45.Spect r ul m/d @6): Cedcyldt,,
294.3873. GHxs0s. Gitsi t, "21B)6. 1720 (M
(5aS,9aSp,6,9aTrimetil-4,5,5a,6,7,8,9,9actahidronafto[2, ic]furan-4-i | acel9awi i
Amestecul de reac’™ e f oede@d mgdd.20mnsod |)u "Hina TeHhl
mL ) Hi sal BBl & mMgsO0. 33 mmol) “n apt (1.5
temperatura camerei, agmielucratfolosind Procedura standard IIPr o d u s u | de r eac
a fost purificat pe -gd(®0@),elant: 58rECOMREP , 0 gor ba-Bei nc@n
a c e 297 (89 fing, 70%), produs uleiokR (r, cni’, p et 2960,ull730,)1470, 1390, 1260,
1158, 1060, 960,8910, 830, 823.pect r ul m/d(&): Qakwat, 276.1725. 1GH240s.
Gtsit, 276.1722.
(5aS,9aSp,6,9aTrimetil-4,5,5a,6,7,8,9,9@&ctahidronafto[2, ic]furan-4-olii 298. Amestecul de
reac H e for mat di 976 8bu’idga ®&c dt3oxmimfod r)a ninl oE
KOH (35 mg, 0.63 mmol) "~ n Et OH ( @eluoratfplosiad f 0 s

ProcedurastandardMr odusul de reacH e (38 mg) a fost
pe Stgel (40g ) , el uant: 1 0 % -seAhdrdxaelrikiRnii29® (BO'Hig,nL@0PoY u

produs uleiosIR (n, cm™, p et 3420uA34, 1740, 1471, 1380, 1264, 1043, 945, 892, 796.
Spect r ulm/z(pg: Cahcalatt234.1619.,6H,,0,. GLsit, 234.16009.
(6aS,10aSy,7,10aTrimetil-1,4,5,6,6a,7,8,9,10,16decahidronafto[2,3d][1,2]dioxine-5-0lii

293. La sol u'Hi a292{3cd mgp e 0o A i3z immo@d ) " n MeOH (1
“n 10 @i reudttangat cu pickttura solu™Hia tiour
Amestecul de reac™H e a fla®mhperatrascameteaps & foss e
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agitattot e mp dprgucratfol@sindrocedura standardll Pr odusul de
mg ) a fost purificat p r igel (40 g),oelmant 20GorEEOAG/EP, p e
o b "Hi rs@#hidroxiperoxizii 293 (29 mg, 88%), produs cristalitR (17, cm', pd i c: (3368, )
2918, 1454, 1372, 1105, 1040, 903, 7Ep ect r ul m/d @o): Cadcaldt,,252.1725.
CisH2sO3. GLsit, 252.1705.
(5aS,9aSp,6,9aTrimetil-4,5,5a,6,7,8,9,9actahidronafto[2, 1c]furan-4-olii 298. Amestecul de
reac H e f or madtoxipdroxizilor@8 ( A 3Hi ang/7 0. 10 mmol ) .

sol uHi,4 4 Ee Q, 0.16 mmol ) “n apt (1 mL) a
camerei, apoprelucratfolosind Procedura standardll Pr odu s u l de r eac Hi e
distilareas ol vent ul ui a fost puri fi cagel (30g@))euantc r on

Et OAc/ EP, -secalrdobli298d1v dng, 78%), produs uleios. Datele spectrale ale acestor
compuHi sunt identici cu cele descrise ante
(5aS,9aSp,6,9aTrimetil-5a,6,7,8,9,9ehexahidronafto[2,4c]furan-4(5H)-ona 126. La sol
compu28( 25 mg, 0. 12ChtmmtholmL) " A nCldrezen™L de
AcOH gl aci al -a( Bdpiughat uPiICC £ 37 mg, O0.17 mmol
afostagi t at prelwwnatiolpsindPpocedura standard VPr o d u s u | de reac’
fost puri ficat pri n c e 8 tg)o gluamt:f 5%ede RIOAER, ol o
0 b "Hi ms&H-daetoeurifuranull26 (19 mg, 80%), produs cristalin, p37-5 8 AC EP)d i n

I =-37. ZRACHCE.IR(n cm', p e t29%OUlV0OD,)1608, 1555, 1480, 1395, 1120,
1060, 930, 750Spectrul'H RMN (CDCL): &= 7.88 (d, 1H,J)= 1.5 Hz,H-12), 7.15 (d, 1HJ= 1.5

Hz, H-11), 2.49 (dd, 2HJ= 18.0 Hz,H-6), 2.06 (.l.d, 1H= 13.3 Hz,H-1), 1.76 (dd, 1HJ)= 4.0

Hz, H-5), 1.50 (m, 1HH-3), 1.23 (s, 3HH-15), 0.94 (s, 3HH-13), 0.90 (s, 3HH-14). Spectrul

13C RMN(CDCl) = 196.2 (G7), 143.6 (C12), 138.2 (8), 135.7 (G11), 122.1 (&), 51.1 (G

5), 416 (CG-3), 38.1 (G1), 37.9 (C10), 36.9 (G6), 33.4 (G4), 32.7 (C14), 29.5 (C13), 21.2 (C
15),18.4(C2).Spect r ulm/z(¢®: Cahcalatt232.1463. 6H200.. GLsi t, 232.
(4aS,8aSp-(Bromometili1,1,4atrimetil-5-metilerl,2,3,4,4a,5,8,8actahidronaftalena 299

Sol u™Hi a 284l(@®&o Imgl, ui0 . -urlameste@de ¥ “(n0t.r3 1 mL ) 'Hi F
anhidrt a bodtaietbdietighematHt, 4(rOatlOalt tmLc u Oa 14l
agit ®tAIC Itda mp de 1 po©hia Demhefatutltai camer ei
fost agitat pent r u folosind Brocéluraostaredard I1H p ®iup pr @li s«
solventul ui | aa porbe’™iinuurd®0 (P8reagnoentzus snstabil care a fost
utilizaf ichrte pwmpli mentart " n reac™  ile ult
((4aS,8aSph,5,8aTrimetil-1-metilenl,4,4a,5,6,7,8,8actahidronaftaler2-il)metil acetat300.
Produsulcud ob™i nut " n reac™Hia de bromurare (2
laelsa adKoOdat (21. 3 mg, 0.214 mmol ) ‘Hi amest
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ore la temperatura camer&ime st ecul de r e a c "HiPeocedurafstarslardllp r e |
Produsul crud (42 mg) a fost purificatin cromatografie peoloana cu Sgel (30 g), eluant:
EP, o0 b-3diace@oBO0(24 mg, 81%), compus uleiog, =-6 7 . GOA, QHCh). IR
(n, cm?, CCL): 2950, 1760, 1620, 1480, 1390, 1250, 1060, 980, Sp&ctrul"H RMN (CDCL):
i5.96 (d, 1HJ=5.6 Hz,H-7), 4.87 (d, 1HJ)=1.2 Hz,H-11), 4.79 (s, 1HH-7), 4.66 (d, 2H,)=
12.4 Hz H-12), 2.20 (m, 1HH-6), 2.02 (m, 1HH-6), 2.05 (s, 3H, OAc), 1.32 (d, 185 4.7 Hz,
H-5), 0.94 (s, 3HH-15), 0.91 (s, 3HH-13), 0.85 (s, 3HH-14). Spectrul'H RMN (CDCl): i
37.2 (G1), 189 (C-2), 42.1 (G3), 33.1 (G4), 47.8 (G5), 24.3 (G6), 130.7 (C7), 130.4 (C8),
154.7 (G9), 37.4 (G10), 104.1 (€11), 65.9 (C12), 21.9 (G13), 32.7 (C14), 20.7 (C15), 21.3
(OAc), 171.1 (OAc)Spect r ul @©e: Catalat£262.1938.£H,0,.GL s it , 262
Datele spectrale ale acestui complus sunt id
((4aS,8aSp,5,8aTrimetil-1-metilenl,4,4a,5,6,7,8,8actahidronaftaler2-il)metanol293
MetodaA La sol u$Si a29%#0dg,0dzmnoty ind Mle ©IH (-dl . &d tmlg ¢
soluSia de tiouree (16 mg, 0.21 mmol) “n N
mi nute. Amestecul de reacSie a f odAmestacglide at
reacH e a f os tProgedire standard dltProdlsallbauts(42nnty) a fost supus
cromatografier e-gel (pOeg)coleclaunatntcu 1%5i% -d£tddAc/ E
7,9(11)dien-12-olul 301 (27 mg, 72.4%), compus uleiog, =-4 7 . 80, QHCH). IR (1,
cmi', CCL): 3360, 2970, 1622, 1480, 1391, 1060, 88pectrul'H RMN (CDCl): U =5.93 (d,
1H,J=5.7 Hz,H-7), 4.90 (s, 2HH-11), 4.29 (dd, 1HJ= 1.6, 12.4 HzH-12), 4.19 (dd, 1HJ=
1.6, 12.4 HzH-12), 2.18 (m, 1HH-6), 2.03 (m, 1HH-6), 1.30 (d, 1H,= 4.8 Hz,H-5), 0.95 (s,
3H, H-15), 0.91 (s, 3HH-13), 0.85 (s, 3HH-14). Spectrul'H RMN (CDCly): 1i37.2 (G1), 18.7
(C-2), 42.1 (G3), 32.9 (G4), 48.2 (C5), 24.3 (G6), 127.7 (C7), 134.7 (C8), 154.9 (€9), 37.4
(C-10), 103.5 (€11), 64.7 (C12), 21.9 (C13),32.8 (G14), 20.7 (C15).Spectrul de
(%): Calculat, 220.1827. H,4,0. G £ s242G.1815.
MetodaB. La sol uSi a29h(i ds ompee,r oxk.i @@ |l mmol Ja ‘amn £ Mg €
NaBH; ( 4. 8 mg, 0.13 mmol) | a O0OAQ. | Ameascteeacsutlt c
timpde 1.50reAme st ecul de r eac "Hi Rrocedurd stasdard IfPmodusulu ¢ r &
brut (18 mg) a fost supugel@0g) plaant.dlsls EHAAC/EP), e i
0 b "Hi rs@drich19(11}dien12-olul 301 (13.7 mg, 98.6%), compus uleios. Datele spectrale
ale acestui compus sunt identice cu cele raportate artetjor
((4aS,8aSp,5,8aTrimetil-1-metilenl,4,4a,5,6,7,8,8actahidronaftaler2-il)metil acetat300.

La soluSia al3b@lnugl,uiO.nle8 ammaolaf " n -Py 8
adtug®t(l.3MmL). Amestecul rezultat a fost agitat la temperatura camerei peste. noapte
Amestecul de r e ac "Hi Rrocedurd stasdard \dlPredlisul brut &2 mg) @ | o
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fost purificatprin cromaografiepec ol oandelcu( 3ig), el uant :-sel 0%
12-acetox+drim-7,8(9)}diena 300 (39 mg, 82%), compus uleios. Datele spectrale ale acestui
compus sunt identic[@gl.lcu cele ob™H nute anter
(4aS,8aSy-(Bromometil}3,4a,8,8tetranetil-4a,5,6,7,8,8ehexahidronaftales2(1H)ona 302
(2R,4aS,8a%4-(bromometil)3,4a,8,8tetrametit1,2,4a,5,6,7,8,8@ctahidronaftaler2-ol 303 H
1,1,5,6tetrametit1,2,3,4tetrahidronaftalene804.

Metoda A. La sol 38Hi2® 0d imegn e il .-9n8amestectode ) (MWt 20 mL
Me,CO(1mL)sa adtugat NBS (210 mg, 1.18 mmol ) ‘Hi
timpde2oreAme st ecul de r e ac Hi Rrocaurd stasdard \@liPredusulc r a t
brut (290 mg) a fost supus cromatog f i e i p e -gel ¢3D g)aehuant: 0w EtSAC/EP,

0 b "Hi @ midiosarbur804 (62 mg, 31.3%), compus uleiolR (7, cni’, pel 30t2u | L)
2958, 2928, 2865, 1474, 1458pectrul'H RMN (CDCl): i =7.03 (s, 1HH-6), 2.63 (t, 2HJ=

6.4 Hz,H-1), 2.27 (s, 3HH-15), 2.17 (s, 3HH-12), 2.15 (s, 3HH-11), 1.82 (m, 2HH-20),

1.60 (m, 2HH-3), 1.27 (s, 6HH-1 3 HH4). Spectrul*C RMN(CDCly): i =142.9 (G5), 134.5

(C-9), 133.5 (C7), 132.1 (€8), 132.0 (C10), 125.6 (&6), 38.8 (C3), 33.7 (G4),32.0(G1 3 K i
C-14), 28.5 (GC1), 20.9 (G15), 19.8 (G2), 15.8 (G12), 15.6 (C11).Spect r ul @e: ma s
Calculat, 202.1722.f¢H,,. Gisit, 202.1715.

Apoi , cu acel aHi a me st ebcomodiran-8-sererdlona 802 88 ma, f o
47.2%),compus cristalinp.t. 1031 0 7 AC (di m ERB 518R0CACE IR (7 cmi

! p e | 3320y BOZO) 2850, 1608, 1446, 1362, 1090, 1028, 893, F@dctrul’'H RMN
(CDCls): Ui =4.09 (d, 1HJ= 9.8 Hz,H-11), 4.03 (d, 1HJ= 9.8 Hz,H-11), 252 (d, 1H,J= 3.8,

14.3 Hz,H-6), 2.36 (dd, 1HJ)= 3.8, 14.3 HzH-6), 1.84 (s, 3HH-12), 1.14 (s, 3HH-15), 0.91

(s, 3H,H-13), 0.87 (s, 3HH-14). Spectrul*C RMN(CDCL): ti =199.8 (G7), 159.9 (G9), 134.3

(C-8), 50.2 (G5), 41.1 (G3), 40.3 (C10),35.5 (G1), 35.2 (C11), 32.7 (G4), 32.3 (C14), 26.3

(C-6), 21.2 (G13), 18.9 (C15), 18.4 (G2), 11.1 (C12).Spect r ul d%): Qaleutat, , r
299.0932. @H,.Br O. Gtsit, 299.0929.

Ul ti mul compus el ua tbrondodrimB-en7aaul 303A(3img, 41.6%0) s t
compus cristalinp.t. 9996 AC (din £t ®H)3,4c20.71OHEL). (R (7, cm?,

pel i:8421, P9L7, 2848, 1466, 1376, 1205, 786, BectruH RMN (CDCl): i =4.19 (d,

1H, J= 11.4 Hz H-11), 4.09 (d, 1HJ= 11.4Hz, H-11), 3.97 (dd, 1HJ)= 1.2, 4.6 HzH-7), 1.88

(s, 3H,H-12), 1.80 (ddd, 1H}= 1.2, 2.4, 14.1 HA4-6), 1.71 (ddd, 1HJ)= 4.6, 13.0, 14.1 HAH-

6), 1.36 (dd, 1HJ= 2.4, 13.0 HzH-5), 0.94 (s, 3HH-15), 0.92 (s, 3HH-13), 0.86 (s, 3HH-

14). Spectul **C RMN (CDCL): i =144.9 (G9), 132.4 (G8), 69.9 (G7), 57.9 (G11), 45.8 (C

5), 41.3 (G3), 38.6 (G10), 36.1 (C1), 33.0 (G13), 32.6 (C4), 28.4 (C6), 21.5 (C14), 18.7 (C
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15), 18.5 (G2), 16.9 (C12).Spect r ul q%): CaleustL301.2694.2H,sBr O. GL s |
220.1824 (M, -81).

MetodaB: La sol38(HB& mgen@.i 393(@4mmhpsla) adhug@GHCI|I NBS
0.79 mmol), apoi la amestecul rezultahs adt ugat ¢Od (0.p ml, e BOROR H
Amestecul de reacSi e a fiomp deAintesdtredcallt eamp
fost prelucrat folosindProcedura standard VIIIReziduul (148 mg) a fost cromatografiat pe o
col oanigel @50 g B i el uant: 10 % -de thiGrécarbbuieBP4 (32 onlg,"Hi n ¢
40.4%), 1ibromodrim-8-en7-ona302( 55 mg, 4-Bromd&Gn-8-4ti7a-olul1303 (13

mg, 11.0%).
(4aS,8aSy-(Bromometil}3,4a,8,8tetrametit4a,5,6,7,8,8ehexahidronaftales®2(1H)-ona302

La soluSia produsul ui de reacSie crud (167
DCM (2 mL),sa adtugat PCC (180 mg, 0.84 mmol ) .
temperatura c¢ameapaa fost pratuprat thlesindRrocenlura standard VI
Reziduul ob™i nut dupt di sti | a rprnacronsaografieepat u |
col oan-gel (x20g)S,i el uant: 1 0 % -sk 11brénedfinE&en7-o0d80@i n ©r
(148 mg, 89.2%).
((3S,4aS,8a83-Acetoxi2,5,5,8atetrametit3,4,4a,5,6,7,8,8actahidronaftalenl-il)metil acetat

305'H (2S,4aS,8a%3,4,4a,8,8pentamél-1,2,4a,5,6,7,8,8actahidronaftaler2-il acetat306.

Sol u™Hi a for 8at2t00ding, didemMaB mmol ) Hi Nau@ A c
amestec de AcOH gbGac(i@l mL)30a miwrs tHd It eArdanrad ILi
di afragmkt dmntatdecgrafett Hi recitkt pant | a &
fost trecut curent electric de 25 V Hi 20
folosind Procedura standard VIIProdusul brut (315 mg) a fost purificat prinoanatografie pe

col oan-gel (830g)Sji el uant: 5% -Bet dOMAO(1Bdrena3® (b i, n ©n
3.5%)i ni Hi al t.

Ur mbtorul compus el uat cu bactexidantBena80t@&Smge ¢ d
7.2%), compus uleios] =-54. 8 @A.01(CHCY). IR (n, cm?, p et 29320ull735,)1605,
1460, 1370, 1240, 894, 828pectrul'™H RMN (CDCl): i =5.33 (d, 1H,J= 8.2 Hz,H-7), 2.15

(m, 1H,H-6), 2.13 (s, 3H, OAc), 1.78 (s.l., 1B 12.8 Hz H-6), 1.57 (s, 3HH-11), 1.51 (s, 3H,

H-12), 1.04 (s, 3HH-15), 0.88 (s, 3HH-13), 0.84 (3H, sH-14). Spectruf-*C RMN(CDCL): Ui =

171.2 (OAc), 143.4 (@), 123.3 (C8), 75.9 (C7), 49.5 (C5), 41.4 (C3), 38.8 (C10), 36.6 (C

1), 33.1 (G14), 33.0 (G4), 25.8 (C6), 21.5 (C13), 20.4 (OAC)19.2 (G15), 18.8 (C2), 15.4
(C-12),13.1(C11).Spectrul (P@: Cahcalat,t264.2089. £H,:0.. GLsit, 2 6 ¢
Ul ti mul compus el uat d i n b,1¢-ciacetotdrian-8-ana 3058 o0 g r
mg, 48.7%), compus uleiog, =-1 4 8 . JOMA CHCH). IR (17, cm’, p e)t 29%0,ullr5D,
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1470, 1390, 1250, 1060, 980, 952, 98pectrul’H RMN (CDCly): U =5.17 (d, 1H,J= 8.8 Hz,

H-7), 4.57 (dd, 2HJ= 12.2, 18.7 HzH-11), 2.06 (s, 3H, OAc), 2.04 (s, 3H, OAc), 1.73 (m, 1H,
H-6), 1.64 (s, 3HH-12), 0.94 (s, 3HH-15), 0.84 (s, 3HH-13), 0.81 (s, 3HH-14). Spectrul*C
RMN(CDCl): i =171.1 (OAc), 170.6 (OAc), 141.8 {9), 131.8 (C8), 72.2 (G7), 59.7 (C11),

49.3 (GH), 41.4 (G3), 38.2 (C10), 35.6 (C1), 32.7 (G4), 32.6 (C14), 25.8 (G6), 21.3 (C13),

21.0 (OAc), 20.9 (OAc), 18.6 (5), 18.4 (G2), 16.7 (C12).Spect r ul d(&): ma s
Calculat, 322.4406. fgH300,. Gtsit, 262.1926.
(2S,4aS,8a$3,4,4a,8,8Pentametill,2,4a,5,6,7,8,8actahidronaftaler2-il acetat 306. La

sol u™Hi a 8@Mpaz umg,i O0.59 mmol Ya "and LRy@W (88Bmbicd r &
Amestecul de r eac ™H eAme sftoesctula gdet arte apce’ditee an
Procedura standard MProdusul brut (160 mg) a fost purificatin comatografie p&e ol oan t
Si-gel (120g) , el uant : 1 0 % -s& D-ardtaxidrinF8;enad06 (1318 mgo 838l
compus uleios.
(4aS,8aSy-(Bromometil}3,4a,8,8tetrametit4a,5,6,7,8,8ehexahidronaftales2(1H)ona 302
(4aS,8aSB,4-bis(bromometibda,8,8trimetil-4a,5,6,7,8,8ehexahidronaftaler2(1H)ona 308
(4aS,8aS)L-bromao3,4-bis(bromometib4a,8,8trimetil-4a,5,6,7,8,8ahexahidronaftales2(1H)

ona 309 (S)3,4-bis(bromometib4a,8,8trimetil-5,6,7,8tetrahidronaftaler2(4aH)}ona 310
(4aS,8a¥3-(bromometil)4,4a,8,8tetrametit4a,5,6,7,8,8ehexahidronaftaler2(1H)}ona 311 H
(S)4-(bromometil)3,4a,8,8tetrametits,6,7,8tetrahidronaftaler2(4aH)}ona312

O cantitate precalculatt de NBRS(1la ninoosit) a dn
anhi dr £t Métddsleas m Lgbelu( 2.9. Amestecul rezultat a fost refluxiainp de 3 ore, iar
dupt fiecare ort reacSia -MSfoPDupmomiktcoriez e
reacSie au fost filtrate, iar solvent ul di
prin cromatogr afda,elapée: c &t QAo t EP u’” ®sieg rcacdmpeun’
majoritari 302 308’ HH31llcu r andament édbaul Z2)e nFHi oo @itHievd c o
309 310'H 312 dupt c u mbramodnien-8-ent7-ona3d02 compus cristalin, p.t. 105
107AC (dinsE®dtr adlagt ehlee acest ui compus sul
anterior[54]. 11,12Dibromo-drim-8-en-7-ona308 compus cristalin, p.t. 100 0 8 AC ( di n
6,11,12triboromo-drim-8-en7-ona309 i nst abi | £, ,clbIBdlwosncdan-5869}F al i
dien7-ona 310, compus cristalin, p.t. 136 3 7 AC (. #i2iBromokim)-8-en7-ona 311 H
11-bromadrim-5,8(9)dien-7-ona312sunt instabile.

Procedura general t.La rsecdcuifiieai fdoer mad et idlianr e
mmo |l ) , o b Sirmitate euMéitaneleccyy nf"on DMFA-a( adimmugat s KC
mmo |l ) . Amestecul de reacSie Amesbsetulagdeate
prelucrat folosindProcedura standard Jliar produsele crude au fost saponificate prin metoda de

mai jos.
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Procedur aa greeea Vil i ta sapaoafi Bi @y @enlho) (L4c L
mL),sa adtugat soluS$Sia acetaSilor (1 mmol) " n
sub argon timp de 2 or e ( dostrpteluceat folosindtoredunA me <
standard V Produsele brute au fost purificgien cromatografie pe o | o a n-gel, €uant: S i
20% Et OAc/ ER9e @lbcH cml©niduc unos c u3®d 308 HWI3AG i vHd "H
alcoolii315H316 ob ™Hi mupHr i mandat t
4aS,8aSpB-(Hidroximetil}-4,4a,8,8tetrametit4a,5,6,7,8,8ahexahidronaftaler2(1H)ona 315
compus cristalin, p.t. 46 0 AC ( dji n= E+#P4)8cl1HCHCE(Anal i za E4d):e me:!
Calculat: C, 76.88; H, 9.45.,64,,0,. G1{Cs76.90; H, 9.41.
(S)4-(Hidroximetil)-3,4a,8,8tetrametit5,6,7,8tetrahidronaftalen2(4aH)}ona 316 compus
cristalin, p.t. 1461 4 7 AC ( dji n= EPL3;c B5QBHCY. Anal i za ¢%)e men
Calculat: C, 76.22; H, 10.2316H,40,. G+t s76.30; H, 10.31.

Procedur a g¢gendemoadbhréBaegerVilligea t @1 s i0o | u "Hi,benesatweatedIn e i
mmol ) " n D@Ma(daC@BA s( 2. 2 mmol ) . Dupt rtktcir
sa adtugat prin picuraisetTFAt(O0OCBO7@omt) npro
fost | Lsat st reviadi tlaat tleamp’emtau ruegrai cc atmempe
DCM (20 mL) Hi spBO@t5cmbsedet L0 %L u,CO,al aipHi «
(10 mL) elNaSOuasncha td rpu . Dupt “"ndeptrtarea sol v
de reac™Hi e brute au fost puri fgiedc at el preint :
Et OAc/ EP " n grsaidient, ob™ no©ndu

Amestec format din metil  -[81S8aS)-1-acetil5,58atrimetil-3-oxoperhidrel-
isocromenillpropanoat 317 @& metil 3[(1R8aS-1-acetit5,5,8atrimetil-3-oxoperhidrol-
isocromenillpropanoat318 ¢ o mp u Hiini (@7%7 imm,t 5%, raport ~2:1)IR (7 cm’,

pel i:@954, 1742, 1715, 1438, 1180, 1046, 816.

Compusul317. Spectrul'H RMN (CDCL): U =3.65 (s, 3H, C&Me), 3.15 (d, 1H,)= 16.6 Hz,H-

11), 2.82 (d, 1HJ= 16.6 Hz,H-11), 2.76 (dd, 1HJ= 7.0, 7.0 HzH-6), 2.58 (dd, 1HJ= 12.3,

12.6 Hz,H-6), 2.40 (s, 3HH-17), 1.09 (s, 3HH-20), 0.93 (s, 3HH-18), 0.83 (s, 3H, HL9).
Spectrul *C RMN (CDCly): U =209.5 (G8), 170.3 (G7), 169.7 (G12), 93.9 (G9), 52.1
(CO:Me), 44.1 (G5), 40.9 (G10), 40.5 (C3), 38.7 (G11), 33.0 (C4), 32.3 (C18), 32.1 (C1),

30.6 (G17), 29.6 (G6), 21.3 (C19), 17.9 (G2),15.7 (G20).

CompusulB18 Spectrul'H RMN (CDCL): Ui =3.67 (s, 3H, C@Me), 3.33 (d, 1HJ= 15.2 Hz,H-

11), 2.82 (d, 1HJ)= 15.8 Hz,H-11), 2.66 (dd, 1HJ= 6.0, 6.1 HzH-6), 2.45 (dd, 1HJ= 13.3,

13.3 Hz,H-6), 2.40 (s, 3HH-17), 1.04 (s, 3HH-20), 092 (s, 3H,H-18), 0.92 (s, 3HH-19).
Spectrul *C RMN (CDCly): U =209.3 (G8), 169.4 (G12), 169.3 (C7), 93.8 (G9), 52.2
(COMe), 41.8 (G5), 40.9 (G10), 40.9 (C11), 40.8 (C3), 33.0 (G4), 32.8 (C18), 32.8 (C1),
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30.6 (G17), 28.2 (G6), 21.4 (C19), 17.6 (G2), 15.6 (C20). Spect r ul m/d(@): mas
Calculat, 310.3843.H60s. Gk si t: 310.17802.
(1S,8a9)-1-Acetil1,5,5,8atetrametilperhidre3-isocromenona 319 (83 mg, 33%), compus
cristalin p.t. 1331 3 4 Aw EP()d, ipf[-102.6 € 2.6, CHC}). IR (7, cmi®, pet 2987ul L)
1735, 1714, 1455, 1101, 88pectrulH RMN (CDCL): U =2.61 (dd, 1H,J)= 6.2, 18.8 HzH-6),

2.41 (dd, 1HJ=13.1, 18.4 HzH-6), 2.33 (s, 3HH-12), 1.46 (s, 3HH-16), 1.02 (s, 3HH-15),

0.93 (s, 3HH-13), 0.91 (s, 3HH-14). Spectrul*C RMN(CDCL): ti 210.5 (G11), 170.2 (€7),

95.0 (G9), 41.2 (G5), 41.0 (G3), 38.7 (C10), 33.1 (C1), 32.9 (G4), 32.7 (C14), 28.9 (C12),

28.4 (G6), 21.2 (G13), 21.2 (C16), 17.8 (G2), 15.7 (GC15).Spect r ul m/d(@): mas
Calculd: 253.2513. GH240s. Ghbsit: 2@4.. 15413 (M
(1R,8a9)-1-Acetil-1,5,5,8atetrametilperhidre3-isocromenona320 (137 mg, 55%),compus
cristalin p.t. 909 1 Au EP Y j o [7816 € 2.3, CHCh). IR (17, cmi’,  p e | 294011729,
1705, 1459, 1090,25. Spectrul*H RMN (CDCl): U =2.69 (dd, 1HJ= 6.7, 18.8 HzH-6 )  'Hi
2.47 (dd, 1HJ=12.5, 19.2 HzH-6), 2.28 (s, 3HH-12), 1.42 (s, 3HH-16), 1.08 (s, 3HH-15),

0.93 (s, 3HH-13), 0.83 (s, 3HH-14). Spectruf*C RMN(CDCL): i =209.7 (G11), 1713 (C-7),

92.6 (G9), 44.1 (C5), 40.9 (C3), 40.0 (G10), 33.0 (G1), 32.9 (G4), 32.3 (C14), 29.6 (C12),

29.3 (G6), 21.2 (G13), 18.7 (G16), 18.1 (G2), 14.7 (GC15). Spectrul mie m
(%):Calculat: 253.2513.66H240s. Ghsi t: 2, 049. 15444. (M

Regruparea Beckmann a oxin@3. So | u "Hi &3 (01x510memg , 0.511 mmol)
(7.5 mL) a -d osdi e tcutghéate, cuapea®bddneg®O
proasptt distilat. Apoi, a-fmb6AGempuldedel 7r eoace
la temperatura camer#i prelucrat conformProcedurii standard Ll Produsul brut (141 mg) a

fost cromatografiat pe coloana cudgie | (7.0 g), el uant-selact@ac / E
34 ( 55 mg , 37 %) , compuwsontrneaaki nc,u iEaArOAcC
tiofenolactam&25 (28 mg, 19%), compus uleios.
5-Carbometoximetinill3,14,15,1&etrametit3-oxo0-2,3,6,7,8,9,10, 1:-bctahidro1H-benzo|c}
azepina324, compus cristalinp.t.= 1271 2 9 AC ( d il (7, bhe',@él ) c. u B2R0) 3239,

3099, 2929, 1722, 1664, 1620, 1468, 1458, 1379, 1170, 1029, 867S|7@9!UI1H RMN
(CDCly): i =0.91 (s, 3HH-14), 1.01 (s, 3HH-15), 1.22 (td, 1HJ= 13.2, 4.7 HzH-9), 1.23 (dd,

1H, J= 6.3, 1.5 HzH-7), 1.38 (s, 3HH-16), 1.44(d, 3H,J= 7.1 Hz,H-13), 3.29 (ddd, 1HJ)=

15.9, 6.6, 1.5 HzH-1), 3.41 (dd, 1HJ= 15.9, 6.4 HzH-1), 3.73 (s, 3H, OCH}, 4.69 (q, 1H]=

7.1 Hz,H-4), 5.84 (s, 1HH-12), 5.93 (brt, 1H,)= 5.8 Hz, NH).Spectruf-*C RMN (CDCly): ti =

19.19 (CG16), 19.59C-10), 19.71 (€13), 22.67 (€15), 33.41 (€14), 35.18 (8), 38.88 (C11),

39.40 (C1), 41.24 (G4), 41.53 (€9), 45.05 (G6), 51.27 (OCH), 56.89 (C7), 112.56 (C12),
167.14 (G17), 169.56 (C5), 176.66 (C3). Spectruf>N RMN (CDCL): ti =110.0 (NH).Analiza
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e | e me @dlcaldt,{%): C 69.59, H 9.27, N 4.77;/8,/NO;. GLsi t , HI0O;,N C €
4.74.

5-Carbometoximetill3,14,15,1&etrametit3-oxo-2,3,6,7,8,9,10,-bctahidro 1H-benzo[c}
azepina32s. IR (7, cmi’,  p e t 3293,B22R, 8083, 2945716, 1661, 1616, 1464, 1434, 1391,
1359, 1169, 1032, 916, 73%pectrul'H RMN (CDCls): t =0.95 (s, 3HH-14), 0.97 (s, 3HH-

15), 1.33 (s, 3HH-16), 1.65 (m, 1HH-7), 1.89 (s, 3HH-13), 3.30 (s, 2HH-1 2 HH2), 3.71

(s, 3H, OCH), 6.07 (brt, 1H,J= 5.6 Hz, NH).Spectrul**C RMN (CDCly): i =17.89 (G13),

18.90 (C10), 22.18 (€16), 22.49 (C15), 33.57 (C14), 34.83 (&8), 35.67 (C12), 38.75 (Cl1),

39.57 (C1), 40.71 (G9), 44.09 (G6), 52.05 (OCH), 57.13 (C7), 121.90 (4), 146.43 (C5),
171.73(C-17), 174.69 (€3). Spectrul™N RMN (CDCl): & =108.0 (NH).Anal i za :e | en
Calculat, (%): C 69.59, H9.27, N4.77,/8,;NO;. Gtsit, (%) : C 69. 56,
Regruparea Beckmann a oxin@8. S o | u "Hi &6 (02x0iOmemg , 0.849 idrmol )
(10 mL) a fooshtairebcciu Ltghena-#e, clua pe a ({0.6838 mbB g 81©
proasptt distilat. Apoi ameBGA @ ctuil mp ed @ e% cOHi
temperatur a c¢amer Brbocedbrii stapdrdelll Rrodlusd brut (220 mfy)par fost
cromatografiat pe cegledan(ar.cOor ogma t oed ruaafnit-seE t cQu
lactama326 ( 105 mg, 53 %) , compus cristalin, i ar
328 (7.3 mg, 4 %)compus Ueios.
4,5,14,15,16Pentameti2-oxo-2,3,6,7,8,9,10, 1-bctahidro 1H-benzo[d]azepin®26. IR (17, cmi?,

pel i:8329, Op4, 2863, 1647, 1605, 1497, 1460, 1392, 1377, 1354, 1304, 1129, 1036, 893
819, 774, 716SpectrulH RMN (CDCly): Ui =0.88 (s, 3HH-14), 0.94 (s, 3HH-15), 1.19 (s, 3H,
H-16), 1.47 (t, 1HJ= 3.8, 3.66 HzH-7), 1.74 (d, 3HJ= 1.0 Hz, H12), 1.90 (d, 3HJ= 0.96 Hz,

H-13), 3.083.11 (m, 2HH-1 a H:#b). Spectruf*C RMN (CDCL): i =17.91 (G12), 18.58 (€

13), 18.76 (€10), 20.88 (G16), 22.39 (€15), 33.27 (C€14), 34.40 (€8), 38.09 (C11), 39.27

(C-1), 40.83 (G9), 45.59 (G6), 58.22 (C7), 124.7 (G4), 151.64 (C5), 174.49 (€2). Spectrul

>N RMN (CDCl): 1 =121.0 (NH).An a | i z a :eChleulatdo%):€ @654, H 10.70, N 5.95.
CsHpsNO. Gisit, (%): C 76.51, H 10.67, N 5.093
14,15,16Trimett4,5(3,4-tiofeno}3-oxo-2,3,6,7,8,9,10,1-bctahdre1H-benzo[clazepina 328,
compus cristalinp.t.=1881 9 0 AC ( d/Me®H, @:#H)AR (1, cm’, p el 3323u3133)
2924, 2862, 1645, 1606, 9@, 1461, 1392, 1377, 1354, 1304, 1129, 1036, 893, 819, 774, 724.
Spectrul'H RMN (CDCly): Ui =0.91 (s, 3HH-15), 1.03 (s, 3HH-14), 1.40 (s, 3HH-16), 1.69

(dd, 1H,J= 5.64, 2.52 HzH-7), 2.28 (m, 2HH-1 a HH), 7.05 (d, 1HJ= 3.72 Hz,H-12),

8.17 (d, 1H, J= 3.68 Hz,H-13). Spectrul**C RMN (CDCL): U =19.18 (G10), 22.08 (€15),

25.93 (G16), 33.12 (€14), 34.33 (&8), 39.84 (C1), 41.14 (C9), 41.86 (CG6), 42.64 (C11),

55.35 (G7), 121.45 (€12), 133.87 (€13), 135.01 (&4), 152.31 (E5), 167.34(C-3). Spectrul
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5N RMN (CDCl): Ui =118.0 (NH).An al i z a :eChlailate(¥h)t G8788, H 8.73, N 5.27,
S12.08.GH,NOS. Gtsit, (%): C 67.85, H 8.75, N !
2.7. Concluzii la Capitolul 2

Cu pornire de la-§-sclareol16, prin intermediul der v a "Hi | o Hpestdnorlabtamiti r a
au fost:

1. Eficientizateconsiderabilme t o d e | e cdmdscusealendsteritok metilici ai acizilor
biciclohomofarnesenicRk33235 a esterului metilic al acidului 13,14,15;fdranorlabe
8(9ren12-oic 27 H drim-8(9)en7-onei 29, 0 b "Hi n ustlareolidai2®) folgstad
iradierea cu microunde

2. Optimizatt semnidxicdari ev aaesberidr dogtilicida acidului
13,14,15,1&etranorlabeB(9)-en12-0ic 27 W 13,14,15,1&etranorlabdr’-metoxi12-oic
264 confirmattét str u2br264i & otl @tHir aln nc gmpu'dislu
mecanismul de formare a acestata,asemenea, b "Hi n u "Hi ~ n 3@5ti806prie r £
oxidarea a n o dai ddnk7,9(11}dierei 38, cu randamente acceptabilar procedeul a fost
brevetat;

3. Folosindfotooxidara s e n s i bhHinmletoddeactlta si ce de amestdcdur de,
esteri metilici233-235 'H 7-ox0-13,14,15,16etranorlab8-en-12-oatului de metil27 au fost
ob™Hi nute seri. ralodanicid6é-27t’Hhcnup ugHtia dt eatvraannsoart! d «
“n  po z,,i CHC| H& H Cy; ale ciclului B 277-281, i nclusiv di mer
n e or d285H®884 stabilit mecanismul de formare a acestora, iar cu pornire de la drim
7,9(11)}diena 38, realizate sinteze alternative ale analogului natural (g+7-
cetoeurifuranuluil26, ale 12acetoxidrim-7,9(11}dienei 300, i ntermedi ar |
sinteza unor compuHi sesquiterpenici nat
drimanic 304 cu inelul B aromatic, un analog al diterpenoidelor naturale din seria

fregenidadiolilor;

4. Au f ost stabil i tber ocmounrdair’da isigeel uepchtti hyiilé » dbeme t i
molecula drim8-en-7-onei29c u o b ™Hi nerea wunui Hamni die hreo
de i mportan™t practickt deosebitt, care a
het eroci clGagtolulld;es cr i Hi “n

5. Lk c©ndr eac e i-VikgerBi8eckmann ~ n7-okoel?,,15,18etranorlab
8-enl2-oatului de metil27 Hi  -@-eni7-onei29au f ost ob™i nute " n
tetra 317, 318 'Hi pent ana@i9l 320 daidi cel act 82Me 82§ t e
pentanorlabdanic826'H i ti of uB28ciw |l @aicdeclama B rearanj at

de formare acestora
6. To "Hi compuHidiesdei Bii nt @zl d ®stin vitrage @ritrézdkttele

testitril or GapioiV.di scut ate " n
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3. TRANSFORMIHRIMI CE CN BAZAMRIDEOL( H))l DERI-VAHI |
PENTANORLABDANICI

POnt "n pureaeatt sumal tce si nt-kxdl7itiacathtil z a't
s L 18 maj oritatea din ele fiind axate pe de
norlabdanici[34, 8285, 88 89, 97, 98 209, 255-259]. Spre deosebirmtede
ma i Sus sunt cunos c udaexol d7/pcare decu@tclecorservaraazcatene |
laterale sau regruparea ei prinfap o z i "Hi i alilice 'Hi cu f unc Hi
est e des c-)-bogattiolutiiif10Xcermpes (nat ur al ce prezinttk |
pr onu[h0H2a0lt Al t £ | ucr a(+e6bidosateclioxilaEa8,43dienteald®m
diolului [107], un repelent puternic natur@l06, 261]. Cn aeestns@rius Hi
d e r low @)-Hirixolului 17 c u func™i onal i zar e334387atha &) L a
crotonadiolului339[262], care suftbdepsicrolsel " &. 1. Hi 3. 2

Diterpenoi da-817plEdientjl5yiol 339aab df o st izol att
arbustului medicinalCroton zambesicudiuell. Arg. originar dinAfrica Centra | 'HL.de Vest.
Cercetbttorii au ditarpenoidé¢ labdanicezndil #i e aauarotoasidol A
[263]. Popul &'Hil @ sledHf.aehnmbepicic @ at r at area di zenter
Extractele sale prezintt, de asemenedz6bd.act i
Structur a, conf (EpaucmafHicaur méHi at i{y&g L Hiurmal e d
compusului 339 a u fost stabilite “norbiaiza  ndsatt ehor .

configura™ a [@@solutt a acestui a

Ulterior, c[hoblmu Ht ol ahi de ni slarxalgefideHersryp e C |
var . koreana Nakai un 38mMpHRs Cpbraspehzé@tbar
Aow |, iar structura Hi stereochimia relativt
cu raze X pe monocri st al339rdaaromi©nur, a "Hiea aasbesm
Cu toate acesteasasdovedifc £ un compra339 c w bsHimwdt Wi nl§acet
fost descris c@68.muCaonftiignpr a HiDEd*fImetgd ¢ BROGHS u Id
posi bil a f or ma rcig 348nu iaxfostrdiscutatesa).i Consplsul339 a fost, de

asemenea, raadniéht mia prin axidarea acetatului de larik®kcu oxigen molecular

“n prezenSa upR&r heteropoliaci zi

3.1. Der i v a’Hi del anint@lzd!l @i f(uenc™H onal i zaHi T
Cn continuare vor fi descrise s<iHhtoeaadl

ciclul ui B Hi conser v a rlawll¢ prin eom@nared netodeldea | e

sintkeakice cu cele e ohvexiHdam &koélsemise bu mi
Compus ul -larixalulHi7,a lfost izqlat dim £ Hi na de zadt, Col
prin metoda propust [286p UagnHla,l , B.acélst a& oha

exoci38l iabmO©nd pr ocedédadbi], dceasrcer i 'sn dceo natuitnourairi
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n ¢ 83Ramform metoded e scr i se de[254.c ekatHe| eaud medt rr al
331'H 332corespund celor publicate anteri@b7].

Grupa hidroxilGst er "Hi ar £t a f ost protejatt prséen a
cetoacetatuB33(Figura 3.1)

OH

QAC

331 © 332 O 333 O
ReagenWi dé&i rei@on @H®CG,i DCM, 750iQ,85%;i MeONa, M&OH, bD,, t . c. , 1
98%; iii) AcCIl, DMA, 50min., 5AC, ap®®.t.c. , 64 or e,
Fig.3.1.Si nt eza der i v(g-Tdixblwurl7z.l| abdani ci a
C spectrul IRal compusului333s unt prezente benzile de a

esterice | a ™MH2¢taiHbori2l4 0c &nBfructgra acetatullB3HNe8te c m
confirmat despectrul protonigrin semnalele singlet ale protonilor mdt i c i din grup
2.00 ppm 'Hi afd laorl . bi3n ppag i Hiaa i tri pislat ul
1.87 ppm. Structureompusulue st e confirmatt Hi de semnanel
C7-Cg undublet de tripletda 5.73 ppm, &-Cisundu b | et | a 5. 9de dyblptéda 'Hi
5.17 'Hi SpectiuB’C RMNu.ompl| et eazt datele spectral
carbon cuaternari {da 200.3 ppmgcarbonil dinacetat la 169.7 ppm,sC a 158 . 7zlap p m
82.8 ppm, semnal el e ala6&3mppmagtaSai6eppnt @la 128 ppm e r
HCul a 141. 4 ppm, dar Hi sséaiB&ppmml car bonul ui

Cn continuaB3a ftestobasepas ul eac Hi efandatde e
[143] , ob-#Hen@mad B3 BI85 adHlescr i Hi anterior, cu |
cor esplrgzat3epr

C nspectrele IRa |l e c o n3341 ' i335csre eviden'™i azt ben:
caracteristice grupelor acetat1d54, 17501 2 6 0 'Him*, 1 2Hi5 | egtturi | or

1665cm™.
QAC (E)Ac QAc

334’ OAc 335/ OAc

ReagenWwi dé&i r e)adO#d @lisOH,N, 109AC, 13 ore, 49% Hi
Fig.322ZReac ™Hi a de enol aB&t il are a cet

Spectrul protoni@al compusului334include semnalele singlet ale protonilor metiligi, C
la 1.67 ppm, &1 a 1. 55 ppm Hi cei din grupele ace

prezente semnal ele dubl et al eysHla59 gmi@Hdar | ¢
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5.52 pgkl Bi 5C14 'Hi 5.12 ppm. Spearw CtRMNm@in e s t
semnal el e atomilor de carbon cuaterdqlaaldli4d di |
ppm, G la 1239 p p m celédle carbonl or t eta’B1.8 ppm, Ggla 822 ppm,C; la
118.4ppm, Gla128.1p p m 'Hi uceaamétikemcuzdla 113.2 ppm.

C spectrul'H RMN ale compusuluB35 sunt vizibilesemnalele protonilor metilici G
la 1.82 ppm, @l a 1.53 ppm Hi cei did.gdupeime &aoe
prezente semnalele dubl et al eyHlabodd ppmi@Hdar |
5.37 peml @i 5C14 Hispebtrulkdrborpepen. e \Cinden Hi azt se.
de carbon cuatacearit dian 16 19Oul@LIBHippe]l @la 1336 ppn
p p mceldialecarbonl or t eta’™Hld ppm, &la 828 ppm, €lal120. 7 plam 'H
128.1 ppm.

Co mp BIHIHI335 datoritt sistemelor dienice
potrivite pentru reacH ile de fotooxigenare

fost realizate FiguaG®ndi H il e descrise ' n
(E)Ac QAC 9Ac QAC (;)AC

334 OAc 335 OAc 337 OAc 338 OAc

ReagenWwi dé&i r eia)dibh @i Htpp.DCM, 120re8 2 % Hi 78 %
iii) Tiouree MeOH, 1.5 ore.
Fig.333Reacd il @t oo x i daleen cleancs3B4biB3Hii lzcart £ a

Din produsel e de 3B4B8SHiue false ¢ a@BPHIB | @ro
Dienona 336, reprezintHt unenmmaedufsotde x ddB4daare g a
decurge dupt mec ani[l€gdnuar endopesoxiduld3g este prodssul rdes a
cicloadi Hie [2+4] a oxigenului s385nglet | a s

C spectrul*H RMN al compusului336 surt vizibile semnalele protonilor metilici G la
190 ppm, Gl a 1. 45 ppm Hi cei din grupul acet ¢
semnal el e dubl et al e prot ogpH ld 284 ppmpgHald 6.10 a "Hi
ppm ki1 & 55109 Hipspettrul c8bonise evi den™H azt semn
carbon cuaternari din gruparea acetat la 169.7 ppna ©85.9 ppm, €la 160.1 ppm, ¢la
158.4ppm, gl a 14 1 .celedparpoildrti e r "Hil@al4i5pAm, &gl a 82 . 8 ppn
la 130.4 ppm.

Spectrul protonical compusului337 include semnalele singlet ale protonilor metilici
Ci7lal36ppm, gl a 1.52 ppm Hi cei din grupele ac
prezente semnal el e dubdgtt uarlielsEpla BoeBhopme GHBar | ¢
6.11 ppkl Bi 5C14 'Hi 5.11 ppm. SpearwCtRYNm@in e s t

semnal el e atomil or de carbon cuaternari di
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t er "Hilaabs.b pp@Cs la 78.7 ppm G4 la 141.5 ppm, & la 82.9

ppm, Gla117.7ppm, €l a 150. 9 p p mmetienic Gsdar b o n
113.5 ppm. Structura compusuB87a f ost conf i r matt
di frac™H e cu r &guea3d. pe monocri st a
Cn cont i nroxmul 87& nfdopte redus “~n co
Figura3.3.dar der i v at dafrixolauHl7 eq@mpuesuB38s-I| ( A

adescompus n t i mpul percoloarzeu siligaged f | e i
/ Ast fel, “n b a3314 3320 b ‘@#Hir me dlrbeoldly, duo ¢ + )
Fig.34Pr oi e| fost reali zate sinteze AWBE3I87 un
?o(r)n:)u:ulcug;?.ar polifunc™i onal i za'Hi “n cicl ul B,
prin metode neconven'Hi onal e, prec

3.2. Sinteza (+}crotonadiolului din 6 U-acetoxi14,15bis-norlabd-8(17)en-13-ont
Scopul acesteil (+iocotomadiolului839 ' 0 9 tz o0 snie BADEW & ¢
c onf i ¢Zr peacétitra G; [262]. Deoarece extractul dé. zambesicus on "Hi ne o0 ¢
mi ct de cr-389 iaaeeadcestuia (f+9g st pr obl e maddcis dintezaP r i
lui Hi a BOdimerdilwuer semoi da | aH-d7ani ckt di spo
Este cunoscutfaptut £ r eac ™Hi a al coolsiHl osu basltiiltiu™Hi at

atomul ui d eurile alilwerprintra gruparevacetoxc onduce | a un ame
alilici primari izomerie-'HZ-, “~ n ¢ ar B-izqmerg[23@.mi n t
AvoOnd “"n vedere aceste rezultat @8cuRBgfos

Produsul34l1sadoveli t a fi-aidesaebmpu#Hi "8 ti mpubcu cr o

silicagel.

OAc

z

ReagenWwi dé&i r e)aPBr Et®,it.c., 12 oreii) KOAc, DMF, t.c., 12 ore, 39%ii) KOH, EtOH, reflux,
2 ore, 98%ijv) AcCl, DMA, 5/C, 12 ore, 93%y) PdCLI{CH3CN),, THF, Ar, t.c., 12 ore, 86%.
Fig. 3.5.Sinteza (+)crotonadiolului339din acetatul de larixil8.

Prin wurmare, acesta a fost utilizat fL
Cromatografierea produsulpe coloana cu silicagel a dat diacetai-tiixol 342 cu randament
de 39% Figura 3.5 . Structura 'Hi stereochimia sa au
prin ob"™i ner e a33¢lasaporofinaged diagdtatulBddd u (KQH "~ n Me OH
Sectrul '"H RMN al compusului342c on™i ne semnal el e car acH
metil G la 1.71 ppm; protonul olefinic&l a 5. 32 ppm, gr up&4.60i dr c
ppm, K i gruparea acetat | a 2. LKBH=C(GHY)+1GH,- cBr e z

118



confi duar alHipt t Csd i f alutb | @e as e me n ala™C ®REMpfin r ma
semnalele de 121.9'H 170.1ppm (OACc), Cisla 61.4ppm, Ci4la 118.3ppm, Ci3la 142.6ppm’H
Cisla22.4 ppm

Semnalele atomilor de carbon dspectrele *C RMN au fost atribuite pe baza
experimentelor de corelare HSS®®&. fGenf sgabal
corela™i il or NOESY gHeRb, HeHp-tHi He-HstHi7d Kii 118H70 mi
Hiz. Datele fizicec hi mi c e raléHale csopmadidlui (+339 s un't “'n COoresfg

literatura de specialita{&8, 265]. Izomerul 1Z- 340al compusului (+839nu a f ost o

acest <caz. Prin ur mar e, a f @43tu centplexdliclardrade r e ¢
pdadiu diacetonitril PAGI{CH3CN)s. SectHtire rezul tatul reac H e
acest reagent, aceHt ea s e [167 aoeh.eDiacetatal ale larixol n

343a f ost ob™i nut p rl¥ cu d aocreutritl adee aa d eatriilx ol u |

[270Q]. Re ac "Hi a 348 ocumRdG}gCGHICN), a decurs cu randament ridicat (86%),

o0 b "Hi rs@diadetatul delarixol 342 | zomE&r3bnics LU n aceafosmat. caz
Din acest mot ifvo,st’” mstaan tadHdroes aggeaceibkilal, 15Wi t t

bis-norlabd8(17)en13-onei135cu trimetilfosfonoacetat~(gura 3.§. Acetoxicetondl 35 poate

fiob™i nut t poetathii deolarikild8cu @@ n A B2Dshucu KMNO,” n @LH

“n mrHAz anui catal i z @7,@%]. dRe d ¢ "dtoandr Wrompisuguif a z

135a dat , conform CSS, un anRuens treacp ofrotr ndaet ~dili:
fost separ a’Hi prin cromatografi earp,et lad @almban
frac™Hi i formeazt cOte o pat,ctuhmiektcarepeacnta
era eterogent Hi conHhnea un amestec de doi

Frac™i a mai puHin polart "~ n conf stecndet at

acetoxiesteri izomeri 18)-344'H 13(2)-345 ~ -“umrhport de 8:2Acelea Hi date au
c kr afc "Hi a mepieentp unl amestec de hidroxiesteri (E}-347 'H 13(2)-348 ~ nunr

raport de 7: 2. F or ma34&H:B48aommef si trenctal H f uas p trd@&e-ac 1o Im p
saponi ficat Ipdeae "Hi ed c-Hime rc@wintdti i &46 d rcoaxriec el tao nra
a reacH onat cu fosf B4/tH848et at ul , for mOnd co

CO,CH,

fai Onc

135 R =0Ac
346 R = OH

Reagenwi (8 a ccipa@GHW(CHEO0),B(©)CCO,CHs;, CsHe, reflux, 2 ore344345(23% 8:2)  'Hi
347/348(76%; 7:2).
Fig. 3.6.R e a ¢ "Hi -dlorii atGtacetpxild,15bis-norlabd8(17)en13-oneil35
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Spectreleée denanlats r ezol u'Hi e 344HIB488 ) a b e "Hi
picurile ionilor mol eculiasensecu m/zB816 BVic 60, mware ss u n t
au format prin eliminarea unui fragment ce corespunde acidului acetic. O astfel de fragmentare
confirmat prezeaHamolureiul gt e&LIRpatdHet orn ac
structurile acestoreé&Spectrul protonical izomerului predominar@44c o n "Hi n e ssgemnn a |
ale protonilor dingrupa metil Ci¢ la 2.13 ppmgdin grupametoxt la 3.67 ppm, protonilor kla
5.01 pglma k5. 642speptpulfiC RMBlial compusuluiB44 sunt prezente semnalele
caracteristicmleat omi | or de carbon trisubglta tu60H 7 |
Cisla 115.2 ppm, carboxil 561 6 7. 3 p p mye la 18.9 ppant Aceéste @el a s L r i c h
confir mtt flagg twd'dfdm mdachal cempusul@ddar e ¢ o n(E)H g ur a "Hi

Spectrul®H RMNal izomerului minoB45pr ezi nt £ semnal eproorair ac
din grupa metil Gs la 1.87 ppm, iar semnalul de la 25.3pplin spectruf*C RMN, confirmt
faptu,c £ | e gt D'@'fdai ndunbolltecul a €&r. are confi gur a’Hi

Spectrele IRn | e ¢ o 34¥ tl IHBihcloid benzi caracteristice grupei hidroxil la 3519,
3430, 1154'Hi gtue@i cmst eril2deeml a FOT7 3B al MO

CoH3Ospentru 3B4dammp48aHi f ost stabilitt " n baza s

“naltt, care con'Hin ionii m®pecaeeldHd’c RMNale m/

c 0 mp u3ETrH348sunt similare a cele al844'H345H conf i rmk structur
OH

344/345

* OH
(+H)-339 OH

347/348

340 OH

350 OH

Reagenwi Oi ciponkOW,; i Etd®H r349 & f7l%e xH,B507 D &dpt, Hii) TRISCHN,;
TFH, MeOH, t.c., 0.5 ore847( 9 7 %348(98%);iii) LIAIH, EtO, Ar , 0 UE39( 836 %B40€89%).( +)
Fig. 3.7.Sinteza crotonadiolului (+339°H i z o0 me E)t84Qu i stu (

Deoarece amestecurile de es8/345'H 347/348nu au putut fi separate cromatografic,
acestea au fost sapioami di cadki cEqpaéabazib aln
cazuri -ebHarc@n ckw Hi amest ec d3d9 Hh3b(d cae aufostc i z |
separ a’Hi p r pecolaamecursdidagelg r af i a

Spectrele IRal e c o B4PBSOEt onH  n bsorb™Hde aaract e
hidroxil |l a 3452,"% 34@G,bohl163 | H| 1RANGE duhléntlbre

exometilenice | a 1%.44St rlubcat8u, r348' &S etpiu 8 7 nd m
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despectrele’H RMNcare includsmnal el e dubl et ale proldBbil o
ppm@d= 1.2 Hz) JH1I. 3 .192A4) ppdnar Hi dubl e tydal566 | ar
ppm, respectivSpectrul carbonic o mp|l et eazt aceste date pmgin

la 19. 2 'Hi 25.7 ppm, r esspeactlilvd,. 9daHi Hilb5c &l

atomilor de carbon cuaternari{s u n t | ocali zat e | aeleH®& &ombor Hi
carbonilici la 171.5 'Hi HzDsla h@roxipgeitor 13(H)-840khu | a
13(2-350a f ost stabilitkt din spectrele de mast

ionilor moleculari[Mfm/ z 320. 2349 'Hi 320.2356.

Meti |l area separ atB-34%H 182)-850 cuxtimetidsilildiazometan 1 3
(TMSCHN,) a condus cu randamergeacticcantitative la hidroxiesterii puri 18)-347H 13(2)-
348 Reducerea acestora cu LiAlla condus cu randament339Hnal t
respecti v, | Zx340 (Zicmre 7). Btructwsilelor au fost confirmate de datele
spectrale.

Literatura de specialitate con Hi(#-89 i ncfnor
di ferite | ucr iafindunedmpus lichibcsit =d28.c0 A g (26€3Hsau
cauncompusrci st alin cuy p. +321572REG|(HaewddB), "n | uct
sa,aremarcat t acet atlBafostliromdrizatrcuRBs | dar ~ rmfolost®Cii t at
[68]. Ac el aHi cercetttor a {839bplt.i1894 ¥4 0 MC| ®bnst
+36, 3A ( Et OH26a auMdsCHE de asemenea-B80 ca un compus cristalin cu p.t.
146147 AC.

H nond cont de
/|\( fizico-c hi mi ce 'Hi Spe
i CH,OH
structurilor (+)}339 'H (7)-351,
(+)_;"39 OH se poate concluziona c t
Fig. 3.8 (+)-Crotonadiolu339'H enant i §-8a | crotonadiolul(r)-3510 b "Hi nut
autorii [263] a f os't “noo
un compus diterpenic din seremtl abdani ct, i ar structura 'Hi

atribuite compusuluii()-351 (Figura 38). Este dificil de explicat de cé ¥351 este m compus

l i chi d, enantiomeiubnipu c@&r e un punct de,ctboppirroeprate

fizico-c hi mi ce al e enanti omer i ldeoobiceicomeid. e x c e p "Hi a
Astfel, pornind de la (+)arixol 17, prin intermediul6U-aceoxi-14,15bis-norlabd8(17)

enl3oneil35 f L cden d a&VitigHorneraf o st propust o metod

crotonadiolului natural (+839°H i z ome rZ434Q1 i o tHU n ¢ t pentru p

datelor fizicec hi mi ce He apestoaheaalkonfirmat, cL &

| abdanice din seria nor mal t.
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3.3. Sintezaregio-il st ereoselectivt a unor anal ogi n
Bi odiversitatea mari nt of ert constant
metabolilddrimanici biologic activi, inclusiv furanosesquiterpenojéé|. Pe parcursul ultimelor
decenii ambele forme enantiomere-852 Hl (-)-352 ale sesquiterpenoidei naturale eurifuran au
fost izolate din speciile de nudibranhiiypselodoris californiensidit Hypselodoris porterae
precum 'Hi d i n Eurgspondiaspi[47%, Dysideasp.(272e”?H| H Thorectidae
[274]. Acest compus a atras mu | t aten™™ a oa
antitumoralg274], de alomon[275| 'Hantifouling [276].

Datoritt activittit™ | or sale biologice Hi

(140, 229, 277, 278 'H de sinteze totalg?79-283 al e eur i furanul ui , at «
racemic, c¢cO©t Hi “~n frtatee. me optic active au fo
Eurifuranul sintetic, a fost, de aseme
sesquiterpenoide drimanice naturalg € a u /;2fliu N € "Hi d2®8%4a2B8. z &Ptrea n i nt e
(+)-eurifuranului352 cu unele benzg nafte 'Hbenzop|tiofen-1,4chinonesa o b "™Hi nut o
eurifuril-1,4c hi none sintetice, agen’Hi no.i antir
pr omi "HR39,02a0. eCu toate acestea, sunt cunocut
eurifuranici G HC; f unc Hi onal i g & éHa , ®immsatiim ¢ fualctee -6et ap
hidroxieurifuranului353'H  -6-8&&oeurifuranuluiBs4, ob "Hi nu Hi cu randam
publ i cat[29].anGrer mo®5 ©)i7-oetoéudfuranull26 a fost preparat anterior
printo s i nteetzadp € nNnHI9 un r and &)seanebll6(Foura3b). de 2. 8 %

2

(+)-352 (1)-352 (353 OH

(t)-;//54 0
Fig.39.Der i va ™Hi neautruirfaudrianHicisi nteti ci
Cn c o n vor firapartate rezultatele semisintezei regibstereoselective a: (4§-
cetceurifuranului 125 (+)-fragrolidei 355 'H (+)-6-cetowinterinei356d i n t er penoi da
di spontldixol 1Z [209+) car e sub f or-fadxil 1B estecampdnenta d «
principal tlLarx decidudli [B5]i Det erpenoedae menidao mea
p ot r, dewvaretetscheletul carbonic biciclic al acesteia este cel mai apropiat structural de cel a
drimanilor, iar acetatul de (#arixil 18ar e "~ n pl us un gra2pbl.f unc ™Hi o
Sinteza (H6-cetoeurifuranulul25a f ost r e ad-dcatoaidienel36n @ ka "Hian L
conform procedeul B9 (Fdweas3dl.iFmgméntul dieniccdn anolecala
compusuluil36a f os't supus f ot o mezeétdtrriaif e s(élpgio mif li ir
CCly, 0 b "Héere@dopdroxiduB57cu r andament “nal t357 aSastr u ct

confirmatt pr i rBpearuldRailzeacemsdatir acloempus i ncl
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caracteristi-c®@6@r HpH i@ 2me mep eii  ac dtnspectrgll 2 4
'HRMNs unt prezente semnalele sing(©O64ppmlG gr
(1. 08 pp()o ppxn), a geupei metil din gruparea acetil la 2.07 ppm, semnalele dublet
monoprotonice ale pf(dt & BilkarpMmd( 4 i4pACzH iSi 4 | & ¢
semnal ul mul tipl et gab34ppmspectmni'dd RMNc ari fni rprotz i [Bri
grupel or meti[R2.0ppm), G B5i. Qi ipi2h.D Gpr), a glipelor metilen

di n p o343 pm) G (182 ppm), G(35.6 ppm), G (43.2 ppm), G2 ( 6 8. 5 pzp m)
(712.7 ppm), totodatt " n spectru sunt preze
pozi Sl ial &3C9glpgpm7 &.i2 Cppm, semnal el e adtiomi/l
pozi $0332pem)Gy(38.9ppm), @(135.7ppm),¢( 121. 7 ppm) KIi Semil
carbon carbonilic din gruparea acetil la 170.4 ppm.

Endoperoxidul357 a f os't “n continuare reduag cu
acetoxieurifuranuB58prin tratare cu FeSg MmHF. Spectrul IRa | acestuli COoOmpu:
de absorbSie caracteristic® @icluupbtriiur act
cm?’) . spéatruHRMNs e evidenSiazt semnal ul sacetiltal et
2.04 ppm, semnalele dublet ;da QublBeke 8l 4 3¢
mul tiplet ce apar Siglea pg.od2onpp m, @i @c ypn z Kk iS
protonil orukiiplCap oZ.i B6 a'HiSpettiv.3pectrup- & RMNcron f i r m!
prezenSa “'n molecula acestui compus a grupe
metilen dia d8z1ILlSpPpmC semnalele atomilsar d
548 ppm Cs la 71.3 ppm, G; la 133 . 8 pip la 13K.2 pp@, atomilor de carbon
tetrasubstitygylasl8.dl nppm3d.8 PmCIi e c €1 al at omu
carbonilic din gruparea acetil la 170.7 ppm.

Acetatul358a f ost s upus ha-hidroxdeurifurarui359 deaczis aoterior”™ n

[291]. C rspectrul IRa | acestui compus sunt prezente b
furanic (777D &91 gHiupk0 33 i dnmsgectiulfH RMR S@ralul c m
multiplet caracteristic ptoo n u |l u i d; lart.32pppna, sefnakele debal protonilor din

poziSia @. 04 ,dap™i2 gpm.Spectrul®™®>C RMNconfirmt preze
metil eni ce;(di3n 5p ogzpinfi,a aC at omi | or desalbdg bon
ppm, G la 68.9 ppm, &1la1 33 . 9 podad 3kK7i. 2C pp m, precum K. S
carbon tetr asubydatli8t7 ppmSiigla@b.Gipppm.ozi Si i |l e C
Oxidarea alcooluluB59c u ¢l or ocr omat de piridiniu (

(+)-6-cetoeurifuranull25 [291] cu un randament total de 68%, recalculat pentru di&
(Figura 310). Structura (H6-cetoeurifuranululi2zsa f ost conf i rmat bkt prir
analize HRMS, iar datele analizelor coincid cu cele descrise ante®igr Spectrul IRc o n Si n e

benzile caracteristice ci)clkuil ugr upueriandar blor
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spectrtulHRMNs unt prezente semnalele simpCla€hdeal e
la 1.04, 1.19 kdulil 80 plpen, psetdocailleadb €3 .d3i6n Kpi
(sistem AB) ki semnal ul Singl etnke glCAIBAPMS | N ¢
Spectru™ C RMNc onf i rmk prezenSa ¢r4lp25.B0oppm, @éat32.8  di
pp m ksila2C5ppm a grupei me t ¢dl 484 ppnea atbmilor dp cabonS i
trisubstitukl®63.30gpmne |pb34.6 PpmCidlael3T6 ppnK i a at omi
carbon tetrasubglall7.3ppPC latl3b.a9p ppno zkiiSiiinocl uGi v
carbon car bonlak09.6ppohi n pozi Si a C

360 OH

Reagenwi Oi c i» @, dH,tppi hin, CCl,et.c.,r868%; @) Fé&SQ) THF, t.c., 93 % 'Hi 9
reflux, 94% ,HIiDOM,%;siitve) nrodCedulcar, e 9DARAJ Tt
Fig. 3.10. Sinteze ale (+p-cetoeurifuranuluil25.

Ac e |l a-Brcetoe(rifujanl25a f os't ob™Hi nuto “anl t4 esttap
transfor mbr i, 1B6ermmiermediard360 141a 3@ilicueun @ndament total de
72% (Figura 310).

Acetoxidienal36a f ost saponificatt “n cond@0®i il ¢

un randament de 99 %, structura acwspectruelRse f i
conSin benzi de abs omrb Jiueb | ®a rcaootj eurgitpst teiic(eg 91 L
hidroxil (1IP56éhil'HRVINS® emi denSiazt semnal ul

din peglza S4a0%®% ppm, semnal el e dubl et d.620 pr c
K i 4. 8& epmma)l ekie triplet monopre(dnirRexkal 4. |
Structura acestui cspecpull’® RMNEtae ec @ fiShi mat s e i
metil en d7land5.® ppm,i ¢Sla E03.90pm, ¢ la 110.0 ppm, atomui de carbon
trisubstitudlab78pmmkiposeBnal €l e atomil or de
pozi (14 &€ IOIYDppm). C

Oxidarea hidroxidieneB60c u cr omi | cr omat de piridinit
mai sus conducealcetodienaldlc unoscut t, datele spectrale
obSinut@dlanteri or
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Fotooxidarea cetodiendi4dl e f ect uat £ mézetetrgbenilporfiersi §a p p ) T
CChba condus | a ob$Si36leuvue endanentdh8try ogst dutuur a
confirmatt pr i nspedtraltiRal aqsteiccompas! sant preZamte benzile de
absorbSie caracteristice?)grkupegr upeerio x¢)adribcan
spectrul'M RMNse conSin stenmmoprotoniteeale citonhilor ede hidrogen din
pozi Sidiel ¢ aC 4. 24 ki 4 .88 p pam 4k i5 28peairul' {@dREBNOS i pay
confirmk structura acestui Cc ¢ len4214 ppmp@; la 68.5s e m|
ppm xla718 p m, semnal ul atomul ui de sla@3(7pmm tr
semnal el e atomilor de capglhd28.1 gpra,tclad STb dt iptpunm
semnal ul atomului de glaz20B.®ppm.car bonil i c din

Reducerea cetopedalului 361 " n condi Siile descrise ma
357- 358 (Figura 310), conduce cu un randament de 91% laG-€etoeurifuranutl25 datele
spectrale ale cktruia sumbllidentice cu cel e

Este cunoscut faptut £ f oatroecax i sde nsi bi | i-eudferanuludl25cwe o z i
oxigen “~n s109r €umdmestes ideBgilOHt 'H(iu t 4 [4#8] cohduce la un
amestec format di n d-onirapdrtegal?&sd3]. Dsntaeest enotiva o me

"nceuwntctialtizar ea acestui tip de transf or mbr
cetoeurifuranuluit25” n  p o zi’HEi..i | Rer oCd u s u | de reac™Hi e, co
dout produse separabil e cromat ograrftiddat adcars

amestecursuntformate din perechile de lactoli stereoizon@8R ( 4 2 %363 (40P6) Figura
3.11).

C spectrul IRal compusilor362s e evi den™Hi azt benzile de
grupele hidroxil 858 0 'Hi 1)1 1'Ri5 e gamonil é&l1727 cth Spectrul protonical
epimerului majoritaB62i ncl ude semnal ul S iimdalée t2 21 pmpagni tHI
protonului hidroxilic la 4.06 ppms e mnal el e dubl et de dublidet e
triplete de la 3.13pm ale protonilor K d a r singtetul protonului | la 2.30 ppm. Structura
lactolului majoritar362e st e conf i r mat tspeéirul cadbenicsee menpad re"Hien d.
de carborCs la 63.1 ppmCs la 205.4 ppm, @la125.4 ppm, gla 167.3 ppmCpla96 . 7 pp m
C121a 69.3 ppm

Cwspectrul IRal com36BsHi leowi den™Hi azt benzile de
grupele hidroxil 8600 H 1118 cm®) Hi gr upel e c'aSpecouh prdtonidala 1
epimerului minor363 include semnalels i ngl et | £trgigtle5.a9@®@ ppmtd

hidroxilic la 4.06 ppm,semnalele dublet ale protoniloryHH a 2. 91 'HiisinletuB 3
protonului H la 2.44 ppm. Structura lactolului min@3e st e conf i rmat &t THi
spectrul carboit c e a p a "Hi s la 83t4@pm, & la 205.4£ppm, gla 154.0 ppm, gla

1385ppm, G lal 6 7. 5 p@eb4ppm C
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& z

363 © 356 O 364

ReagenWi Oi ciyOy dazifigihn, t-BdOH, 2r4kitaioa® i 6 UC, 2 ore, 84 %;
i)pcC, DCM, site 3AU, AcOH, t.c.,
Fig. 3.11 Sinteza (H)6-cetowinterinei356.

Oxi darea ulterioarit3fi2zuameédroculomat de el
dicl orometan a c ondu s-cetowintaaim3bb cdompusl relad dtabil, oua n i ¢
un randament de 88%iQura 3.1).

De men'™Hi onat, ct ace a-stewinesnei®s6 jarrstruttara s i |
acesteia a fost confirmattit prin analiza RMI
356c 0or es pund Curelemeportate perdro WirderiBé4 car e a fost iz

arborelui sueamericanDrimys winteri[292] s au si nt et i z at {284cZab|, same s t
“n formbL 28l c purt

C nspectrul IR al (+)-6-cetowinterinei 356 s e evi dream'Himua £ de a |
caracteristic pentru grupetarbonil la 1731 cf. Spectrul'H RMN al compusulu56 include
semnalele singlet ale protonilor din grupele metd, €4, HCi51 a 1. 01, 1. 23 Hi
protonul udl aat2a 'Hasempdfeiendulbiat ale protonilorde | a 3. 12 Hi
Cepectru™CRMNs unt Vvi zi bil e semnsdal628ppmGla202pppriti n
Cgla 139.7 ppm, gla 125.9 ppmCy; la 152.6 ppnH Cy21a 167.3 ppm.

Sesquiter penH-fragralidadsSmanani eg«t £t mul ti mpl e a
anti f kwW,gnsectant i f[RB8ande 1 nhibitor [18]lki crcea ktodrc
[296]. Pentr u (i-fragrolida3sbat tf os't izolatt din extr
arbailor specieiCinnamosma fragransl e aut or |29, clauer tarui ist abi | i
acesteia?97.

POnt “n prezent au f os tH+)-fragr@ider3ss5a20le29dma iC nmi
continuare vor fi prezentate datele unei sinteze ri@)-éragrolidei 355 care a fost
baza dienelor drimanic&36 K 141, obSinute prin degradarea
140 deri vatlikidianc d taal8&Pblacest ui a

Prin reducerea-6etoperoxiduluidélcu LiAlHs ssa o b Soluh363 cu unrandament
de 80% Figura 3.2) . sp@atrul IRal acestui compus sunt prezente benzile caracteristice
grupelor hidroxil ™) 3pecagu'H RBNMcDIn SHine3 &EMnamel
grupel or met iplCudindelpdz0SHL) el Cl4d Ki 1.28 p
celor patru pnxtigdle ldan3 p®kiiide2€ ppm Ki
protonul ui ¢lal4.60 ppmBpedtr@fCaRMEc onf i r mk st r365erinur a
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semnalelegupel or met iihla2bdppmp@ BB SL Bl @ g @& 239ippmC

grupel or met i {1lae46.8 pbin, g, 1g56.& ppi§,iGld 659 PmM precum K
semnal el e atomilor de caf(bdon5t psifoaBu b0k i p pQu)i,S |
semnal el e atomil or g€ 3dardb gigtnmDm@mrR)i a LCubst it ui

365 OH s O

ReagenWwi Oi ci)oLiAIe iy, EHOj N, tice 2.5 0ee a80%i)iCeEOA P y Py, t.c., 4.5 o
Fig. 3.12 Sinteza(+)-fragrolidei 355

Oxidarea triolului365 cu cromat de piridiniu a condus la un amestec format din trei
cCompucxi , c ar erin Zromatbgradiet pe o2 @ laa Hi c[209]. Prinmul de ag e |
col oana c¢r omat o gcetedifuranul 128 (rahdansent 5080), naseta fost descris
anterior Figurile 3.10< 1 1)3 . 1

Ur mbtor ul compus eluat de pe c oH)btragmolida c u
crisBsyl ionbt™Hi nutt cu un randament deat83%e 8t
spect spmdtrelHRMNs unt prezente semnal el @Cuxriwplel |
de |l a 1.04 ppm, 1.18 ppm Ki 1. 31 plp2d3 ppsng mn &
semnalele dublet de triplete monoprotoni alpr ot oni | ede dliam 2.0%28 Sk ia
semnal el e dubl et monoprotpyadrei ¢a@a &I & 3pgpactruld n i8I
13%C RMNal (+)-fragrolidei355s unt prezente semnal el glaziBupel
ppm, Gsla3 2. 48 pspa@ 1Kk 55Cpp m, grupel o 4@e 391 @m My |
(68.26 ppm), semnal ul at omul ud ( 6d2e. 6@ a rpbpom)
semnal el e atomil or ¢@70.683apprh)og(121.88 ppMmaG IYZ43i1 t u
pp m) ¢(R06.80@pm).

Cu acel axki sistem de sol ven SspectauluifHRYN e |
conSinea un amest ¢gfragiadideiB5SD, eginteti pe,centdue@. Cantitatea a |
extrem,démagmcomi s caracterizarea detaliatt a

Astfel, “~ n b az a 136@mentintesmedili cetoperoxiduld6l, a f ost el

met odt n o u k+)-dagrolidei3B5tce uniandament total de 22.5%.

(-)-Albrassitriolul 123 (drim-7-en64a,9,1%triolul) a fost izolat din fungii Alteria
brassicae(Berkeley) Saccardo. Acest agent patogen fungic este responsabil de alternarioze
cruci ferelor | a rapi Ht, boala care provoac/
reducerii fotosinte e i , def ol i er i i p r 9 aAutarir a&l destiopersca r g e |

(-)-albrassitriolull23a mani f est at un efect fitotoxic pe
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(-)-6-eprAlbrassitriolul 124 (drim-7-ene66,9,1%triolul) a fost izolat din lichidul de
cultivare afungilor Aspergillussp ( FH_A 6257) . Acest demowop us
colesterolului “n celulele HEP @@ mo/u! p®nt
mani festt o activit amviteo” aniptoit vii val g r ssipa M A" rHi
44 . 4 mg/ mL, doza magx/i nmt) . t oS terruacttbur 13 2. 3Hi
compuXBHIi®4au fost stabilite “~ n bazal2diptinel or
di fracH e cu rfl@%.e X pe monocristal

Singurele sintezelae ¢ o mp26 M L24 cunoscute la momerj256] au fost cele
real i zat e ~ n-)-dbfassigioll23He pren il b u e)baepabrapsidrioli2d u (
ambele pornind de la (4arixol 17, cu randamente totale tek@® 7.

c o0 mp u HA3 IHolk4 din (+)larixol 17, care apar H ne seriei
| abdanice, rezolvit simultae.problema config
Cn continuare va fi descrist o nout-)cal e

albrassitriol123'H (-)-6-eptralbrassitriol124, din labdandiolul (+Jarixol 17 disponibil [258]. Cn
pri ma e-larxgubl7afpstoxidatcuCr@ n aci d a edisnoriakd3(I7yen 1 4 ,

6,13diona 140 cu un randament de 48.0969, 82]. Cmt icnouar e, aceastt
izomeri zatt prin trat arhbsnodabd7-eané 13dicnaldl2 aien s o0 C
randament de 97. 0%, randament ul [9% Z2bA.a | al ac

Degradar ea f otld2printeiacctHi aa dliec eétigneNior r i-s h
7,9(11)Ydien6-onei 143cu un randament de 6 714,B5%snddabd a
8(17)en6-0l-13-oneild4, ca produs minor cu randament de 17/8%. Randamentele ambelor
produsel43 ' 144 au fostcat ul at e r ei eHi nd d42nAvantauh acesteis i a
fotodegradtbri sunt : simplitatea mkBleau Hi
fost i dentifi caHi pri-ahcmommpar 8ir ea dahet ant ¢

cele ale mostrelor autenti cl@ FoulrHBNuUt e ant e

0)

iii

2 Z
Z z

142 O 143 ©

ReagenWwi dé&i r eiaCnqd AdDH,it.c., 2 ore, 48%; ii) NaOMe, MeOH, t.c., 24 ore, 97%;
i)hn, hexan, 63AB% Bli ol &, 5%.
Fig. 3.13 Sintezadrim-7,9(11}dien6-oneil43pr i n r eac Hi a de degr ¢

Anterior dienonal43a f os't c o-h6repiallbrasditdolul 128 prin oxidarea
sel ecti ytn cae tG&Sddeonkedatl cu randament de 88%, ur matt de

stereoselectivkt cu DI BAL cRepraddazmeerta de a8
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dieneil43cu0OsQa conf i r mat eficien™a s 86c¢umaadament ~ n
de 90.0% [figura 3.4).

Reagenwi Oi ci)o0s@, iPW fi.ci, 12 dre, 91 laAdHN,i EQO, N,, 0AC, 0.5 ore, 4 4 ¢
iii) AMPF, Et,0, t.c., 125 ore, 82%y) HCIO,, THF, t.c., 49 ore, 68%.
Fig 3.14. Sinteza {)-albrassitrioluluil23H (-)-6-ept albrassitrioluluil24.

C rspectrul IRa | acestui compus se evidenH azt
pentru grupele hidro¥Xilgrlugmpad®m, cRh3dD kil Hid 4
| egbttura dubl t t $pectrub'td RMNtcwintfti rimd &6 0 usbhur a
prin semnalul dublet al protonilor grupei metih,Gde la 2.01 ppm, semnalele dublet ale
protonilor metgmdenliai 3d7% pPioz3 S8& ECpm, semn
laGl a 2.77 ppoquait estemalal pi ostladTppraSpectdui*@ RMNo z i
indick prezen™a at omhHCidra dred .c7a rHi o né 1h. i8d rpopxm, |
tri subsHCyltaui 555 . 71T 'Hi 129. 2 ppm, resp&cgthiCy . A
|l e apar Hhn semnalele de |l a 200. 2 Hi 154.9
cu cele desca2i,®»@ "n |l iteraturt

HnOnd contt dPsDtaeptwn reacti v scump Hi t
al t er naotuitv te,t a’pre ,d de p r366pia dienonal43aPrinctratang au faidl u i
monoperftalic, a fost ed@pdiidhatmol| eelud at iaw else
se un amestec de epoxizi diastereoizomerici insepa@giliti 368 ‘um rapot de 7:3, cu
randament de 82.0%igura 3.4).

Structura epoxiziloB67'H368e st e ¢ adespactrulniRptri n benzil e de
la872¢CH=C<), 1229 ( &((PaO)SpectiiH RMEaelzoncerlui majoritar
13a- includ semnalul siglet al protonilor grupei metil G la 1.75 ppm, semnalele dublet ale
protonilor metull®an2c®8 dHiNn 0288 HhamC semnal u
C; la 5.99 ppm, iaspectrul carbonic on "Hi ne semnal e | mp oedadant e
Cyla63.7 ppm, G 1a47.9 ppm, ¢@la133.1 ppm, gla 150.3 ppnH Ce la 199.7 ppm.

Prin urmare conformspectrelorH 3¢ RMN izomerul majoritaB67 estea- orientat,

iar izomerul minor368460r i ent at . Acest rezul nhdt poaheuf
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partea - a dienoneil43 est e "mpiedicatt stigki € Cdhec e@ s
configura’™i e estoet spursotlmomeddluiddfr edentaptul a 2
cel al e p368reerzud nuei a zpth ol.a Cxn. 3plr i mud estecdeprotejatple o t
grupul epoxi di c. Dovada experimental® adir
compu3srHi368da f ost ob™H nutt prin efectele nuc
protonului Hi, din epxicetona367 a-or i ent at t, NOE a indus

protonilor din grupele metil G 'H C;5 La iradierea protonului Hiy di n ep o368 et o |
orient at tobsreu vat ni ci un efect NOE pe senm
Acedsitptst de eteéect zdmeddboMtitH mer o grbwpareentap

Hb-11

5 | A

Y

.
-~

n“nlln e

[ I [ I [ | [
3.5 3.0 2.5 2.0 1.5 1.0 ppm

Fig.3.15Experi mente dif er en  "B674i368 SpecuElH REM (jos).u a m

Iradierea protonilor ki, 'n compusuB68l a 2. 79 pp m (ea protomlorjHi, @ c ) .
compusuBB67la 2. 99 ppm (sus).

.

Experi mentele NOE descr i Bigrafms Bpedrui's RMNu n t
(Figura3.5,dejo3 prezintt semnale distincte ale pr
epoxicetoneB67: protonul Hi,r ezoneazt | a 2. 98 zppml. A7 PEM
la 1.15 ppmjar epoxiceton868b-or i entyatk onklazt [z4Ci2la 1718 ppmp m,

Cn cazul 26pa orientae tiradierea protonuluiztd conduce ld mbuntt £ "Hi r e
pentru protonii G 'H Cy5 (Figura 3.5, de suy . Cn cazul i zome BGBbH-u i r
orientatt, i r agnuprodaca efgetrpentruopnotohiiumietilicHCH Cis (Figura

3.15 din mijlog).
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La tratarea amestecului dpoxizi 367 'H 368 cu HCIQ, (de 30% " n T 4dF ,0 bsHi n
cetodiolul366c u un randament de 68. 0%. Acest ,ctezul
rezul tt d@utisurcececs™Hivie, S " n car 868spoxizadumler ma
epoxidul mai stabil 367 (Figura 3.B) . Reac™i a &este control at
hidroxi meti |l ma i vol umeawvatsar iaadlotpt maicoant aly
asemenea tip de transformare a fost publicat anteridr. Datele spectrale ale conmgului 366

sunt identice cuFigored®. obSinute anterior (

H

.
HQ —OH  ;;-QJ)_—OH

o

Z 0 % % % % O %
368 367 366

Fig. 3.16 Sintezacetodiollui 366 prin izomerizarea compusul868H hidroliza 367.

Cn ul ti ma e366afdstredus eutLidldli ofl ourl m© stec campus dirm e
(-)-albrassitriol 123 ( 4 4 %) -)-6-Eptalbr@ssitriol 124 (48%), separabili cromatografic pe
coloankt cu silicagel. Ambi i compuHi [Z6.nt (
Constantele de cuplare dintre protonii'HMHg din spectreleH RMNa | e c o m38t 41| or
confirmk configlhraHhauptuat od ind-dippassitricll2a(d=a Hat
9.6 Hz) 'Hi ob pestn §)-6-epeakbrasaitxiall2a4(JE 4.0(Hz).

Structur al28Hledau Hiolsar conf i r ma tsphectl&tH RMN a | i
al (-)-albrassitrioluluil23 sunt prezente semnalele singlet ale grupelor meijlGs, CiaK i 15 C
de | a 1. 84, 1.18, 1. 08 Hi 0.88 ppm, semnal
de |l a 3.61 Ki 3.79 ppm (sistem AB), sadibBnal
ppm Ki semnal ul singl etlab.33pamiSpectral lcarbpnidrciude n u |
semnalele grupelor metiligla 19.7 ppm, Gz la 22.9 ppm, G4 1a 36.4 ppm, Gsla 16.9 ppm,
semnalul grupei metilen;gde | a 62. 11 ppm, at omiklipode€la®el c a
K i 75. 1 lag®8nppm, &l a 131.5 ppm, precum Ki s e
t etr asupladt2.tOu ipgharti3éd ppm.C

Spectrul protonial (-)-6-eptalbrassitrioluluil24include semnalele singlet ale protonilor
din grupele metil & la 1.88 pmm, Gz la 1.33 pmm, & lal . 07 p M 1.09 ppnC
semnalele dublet ale protonilor metilenich@ e | a 3 .3.864ppnp (pistem KAB), semnalul
triplet al protonului|l a 4. 39 ppm Ki s e mn-dal 567 pprdSpéctrué®c  a |
RMNconfirmbt pr egzlazd8ppmazla2mnd ppo,rg,laB 2. 9 pplal8ki C
ppm, metilenic ¢ (62.3 ppm) semnal el e at omil osM46bdbepmy &r bo
(75. 3 MG ppm)jator@ului de carboyC128. 8 ppm) Ki cel e a
tetr asubp(s4l.tbuipgid3d)ppm). C
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Ast fel, a fost realsiesaitul t er pemoied el cerf i «
biologic active(-)-albrassitriol123 k i-)-6-epralbrassitriol124, cu randamente bune, din {+)
larixol 17 prin intermediul dienei drimanick43 o b f§r nat eci ndar eNarrishot o
Il a 14,15bisnalabd-7-en6,13d i sM2i A f ost el aboratt, de as:
acestor sesquiterpenoide drimanit®23 k 124, ce exclude utilizarea tetraoxidului de osmiu
[258].

Sesquiterpenoidele drimanice pos&dxil]. o g
Lactona dri mani3@git peetai plor 6§ h2da Bi hamosmbp ol &
multe specii difam. CanellaceaeCinnamosma fragrang297], Capsicodendron dinisii30Z 'H
Cinnamosma madagascariensi§6|, din filtratul de cultivae a specieiPerenniporia
medullaepanigBasidiomycete]19|'H di n s c o &/arbdegia aganuensi@d/arhurngia)

[303].

Saraportatc £t per endb@®tré nan Bi nhi bitdl®], alncteid
cinnamosmolidal27 a prezentat activatt e antin fvimon'gmEgdt ri va der i
Tricophyton rubrumTricophyton mentagraphytégMicrosporum gypseun294].

Sa constatatc £ ambi i met abol i "Hi prezintt3act
"mpotriva cel ul el o5 [304 uht eimanwsmolida L2i7 € nMg o t( rFi5v
carcinomul ui 9KB[502) n culturt celulart

Primele sinteze totale ale pereniporinei B racen3@éi cinnamosmolideil27 au fost
efectuate “n nout etape, pornind de ~58% un
[305]. De atunci au fost descrise mai multe sinteze ale compW®&luind rf or méb opt i
i mplic®©nd 28 de et ape ( r a n dda3widraxi-2,2-dimetd-246) C
cicloheéxGanoditnt eza enanti os @bafcasitvtr eaa |l p ezraen
' uci2e8f'in 19 et ape (r aundimlsuléoxidalifati® Acidzamatania, urr
alt diterpenoid natural accesibil, a fost folosit pentru sinteza pereniporid@iBn Has e et
randament de 11.096807].Sigur a si ntezt cunosdzZ/utd faogcti nma
nout et ape Hi raportatt cu un randadimént tot

Cn continuare va fi descr i s)peremipoornzilB36 Hn o u |

(-)-cinamosmolideil27 din (+)larixol 17 prin cetodiolul intermediar chei866 [259], care

anterior a fost izol at [3Bi3W.surse natural e
Acest intermediar valoros a fost ob"™i nu
uvidineiA  “-)rcinn@modial[222], dar THi " n t-larmgiuluil 17 cro ndrreir ma re

grad “~nal t d=6.f(#)lacxdHil b/ poate fi izolhr ec u uHur i n"HEL di

(Larix s p. ) Hi dat ori tgeesdgreupoul ma b ehd cder cotphi | pECH t |

compuHi |l or dri mani ci fupwg. H Beaé¢nizad fost ac

sintezt a c¢ompu HiialbnassittiallR3H& r6-epialbrassitriolt2d dinl (+)  (
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larixol 17, “n car 86afeotsotd i oob "Hil n ut Cu un randament
i ndi Eiguta 3.4 [R59|.

Este clyct pot fi dezvoltate mad43 pemwlsinteza ap |
dri manil or, "n special atunci c ©ndp tproiait e md
alilice Cp». Acest lucru a fost realizat ala®er Car
acestcaz aceeaHi transformare a fost efectuatt

bromuluiprintto gr upar e ad¢et atnHdjgwwiBd. ¢womm es

Acetil area gr updnrcampusuBééd noxioindp fHi masé and e
"nainte de bromurarea alilick pentru a ©pre
acetatului3é9a f os't confianmsaltitz ed eor d astpgicdprialid.or P ré
carboniGeste confirmatt despeoteliR@Ai2I3d He ) abenshaid tr Hi
singlet dinspectrul protonicd e | a 2. 14 pppcnul ddibonideel d ad i2nl . 1,
199.7 ppmSpectrulIRik ncl ude de asemenea maxi mele de a
trisubstituite Y 9ML, gt 6 pasorth'i 8PdtiuittRVIN sunt
vizibile semnalele dublet ale grupei metile;yC 4 . 2 6  Hi 41.C8eppm) 1. Mmét
protonul ui;labi7téppmpoPr eHzan®a acestor at omi est
spectrulcarbonide | a 18. 9, 64. 7 'Hi 129.9 ppm, respe

Bromurarea al 3%aub-bhr amased ait uil mii d & brgqmr® S )
370cu randament de 91. 0 %. Prezen™Ha atomul ui
absor b$fietrul Ri( 7 80 'Him'), dedspectrul protonicprin semnalele dublet
monoprotonice ale grupei metilen & e | a 4. 13 'Hi 4 serhr@luly nglet & i d
protonul u/l aat6a @8t plpdmspEctpulcarlbonigrin $¢mnalele acestor atomi
de carbon de |l a 31.4 Hi 132.9 ppm.

OAc

Reagenwi Oi ci)Os@, iPyptic. 12 dreji) Ac©,a2Py, Tud., &2 ore, 86%;
iii) NBS, CCl,, reflux, 9 ore, 91%.
Fig. 3.17 Sinteza intermediarul@70.

Substitu™Hi a ulterioart a atomul ui d3l br o
(Figura3.B) . Anal i za s pe37icroanlfti reanmttHepmpemmb Bl OF Qgr uf
benziledeld 1 9 7 ‘'Hi ™ (4p@BUHR), samnalelesingletale protonilor din grupele acetat
de | a 2. 12spddirul™RMN3 ‘'Hip ms & nspeatiulecareoniadeilan20.9, 21.0,
170. 6 'Hi (arhbélé grige OAch) m
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Hi dr ol i za t o 37&dondas ladrioluBp2ucareid fastiraportat anteriai,
309. dpecrul IRal compusuluid372s unt prezente benzile de a
gruptrile hidroxil™ (115, epdaduad aHidu BsH Bt Limt
spectrtullH RMNs e evi den™i azt semnal ul si n g:illae3t86 b i p
ppm Hi semnal el e dubl et mo niplpa 04 .0n0 cEi ad ed
singletul protCon.l &7 p@m@pm) .poZaerntHial el e at omi
r e g £ s espectrulldarbonida 64.8 ppm (@), 62.2 ppm (¢  'Hi 128.8 ppm (C

Oxi darea gr uparfidsthirde alii dat@e cwr sMne |l ec
urmat ciclizarea ce eondus la lacton873 descr il34. aMnelriizma spect
structura compusulB73 prin benziled e  a b slin spéctidi IRla 1770 crit (>C=0), 1625
cm*(>C=CH) Hi 119HB:0H343LPromoni i isunpreprezeat "Hime t i
spectrul protonicprin semnaleled u b | et monoprotonice | a 4.37
6.50 ppm apar H ne ;pSpesttul’@ BRMNincludel sSemnalglecaroimilttida C
carbon G; la 30.9 ppm, Gla 74.9 ppm, @la 131.0 ppm, lal1 41 . 8 pp m, dar

carbonilici de la 168.4 ppm (@ 'Hi 199.3 ppm (C
OAc

36 R=H
127R = Ac

ReagenWi d&i r ei)kKoddticgi iDMSO, t .)K,CO, 1MeOH, 98%;, ,i 0.5 ort
iii) MnO,, DCM, t.c., 70 ore, 93%.

Fig.3.18Si nt eza f or maB36Hanngnesmelidell2y.or i nei

Transformarea precursorul@73”" n per en36@o rfionstt B aportatt

[298]. Aceasta include trat@alactonei373cu DIBAL-H, urmat de oxidarea Fetizon a lactolilor

rezula "Hi . Ci nnE¥Enrmpecanod i dia prepar a3éprdhnapeteha
condi Si j2%jst andar d

Astfel, pornind de la (+)arixol 17, prin inter medi-uH de
pentanorl abdani ci au fost pztopasananed gpileo rn

albrassitrioluluil23 (-)-6-eptalbrassitrioluluil24, (+)-6-cetoeurifuranuluil25 pereniporinei B

36 'H cinnamosmolideil27, (+)-fragrolidei 355, (+)-6-cetowinterinei356, inclusiv prin metode
neconven'H onaddae,a groeodmtdegr dei darpeaNogean sil
condi Hi wvariate Hi stabilite unele mecansn
34. Met ode de si ntleuznto rHid ecrei-tarcedditiun raei a( +)
(S)3-Metil-5-((1S,4aS,8aR2,5,5,8atetrametit4-oxo-1,4,4a,5,6,8,8aoctahdro-naftalen 1-
i)pent1-en3-il acetat333 La s ol uH3A( O0c 9t3onge,i 3. 07 mmod )

adtugat cu picktura AéCIt i(nBp. 0d emL50 4mi.n0. nAMDE
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fost prelucrat folosindProcedura standard/. Pr o d u s ul H259) a B crohliategrafjat

pe colana cu el (4504 , el uant: P E/ E-seOetoacetat@334L)12 g, 924), 'Hn ©r
compus cristalin, p.tL0IA(dINEP), 4 + 34 . 1,/CHGkLGIR (.ch', pel 2900u 1 t)
1721, 1648, 1444, 1360, 1240, 1108, 915, &gectrul'H RMN (CDCL): i =5.94 (1H, dd,J=

17.6, 10.8Hz, H-14),5.73 (1H, dt,J= 1.3 Hz,H-7),5.17 (1H, d,J= 17.6 Hz,H-15),5.13 (1H,

dd, J= 10.8 Hz,H-15), 2.17 (1H, mH-12), 2.01 (1H, sH-5), 2.0 (3H, sOAc), 1.98 (1H, mH-

9), 1.87 (3H, tJ= 1.3 Hz,H-17), 1.78 (1H, mH-1), 1.75 (1H, mH-2), 1.55 (1H, mH-11),

1.53 (3H, sH-16), 1.48 (1H, mH-2), 1.45 (1H, mH-11), 1.34 (1H, mH-3), 1.32 (1H, mH-2),

1.16 (1H, mH-1), 1.13 (3H, sH-18), 1.10(1H, m,H-3), 1.09 (3H, sH-19), 0.81 (3H, sH-20).
Spectrul™*C RMN (CDCl): i =200.3(C-6), 169.7 (OAc), 158.7 (®), 141.4 (G14), 128.4 (C

7), 113.5 (G15), 82.8 (C13), 63.4 (C5), 56.6 (G9), 43.0 (G10), 42.9 (C3), 42.1 (C12), 38.3

(C-1), 33.4 (C19), 32.3 (&4), 23.5 (G16), 21.9 (OAc), 21.8 (@7), 21.3 (C18), 21.1 (C2),

18.1 (G11), 146 (G20).Spect r ul d (80): Qakdat 346.489122C,,H340s. GLsi
286.24948 (M, -60).

Enolacetilarea cetoacetatul@33 La s ol u™Hi a338e?2o0@cmgat 2] @i mmol
izopropenil 20 mL)sa  a d t u g-&sOH @@nigd  Hi amestecul de re
" nd baie cu ulei la 10& timp de 13 oreAme st ec u | de reac™H e a
ProcedurastandardVIPr odusul de reac™Hi e (1.0 g) a fos
Si-gel (100 g, elant: PE/EtAc 95:5p b "Hi rs@n ccw mp u Hi i

AC-39 (S)5-((4aS,8aSy-Acetox-2,5,5,8atetrametl-4a,5,6,7,8,8&hexahdronatalen-1-il)-3-
metlpent1-en3-il acetat334 (500 g, 49%), compus cristalin, p.t.-56A(dinEP), ;4 -119. 7 A
(c0.7, CHCk); IR (n,cm®, p e | 29%0ulV5D,)1673, 1480, 1390, 1260, 1210, 1058, 940, 910.
Spectrul'H RMN(CDCL): i =5.95(1H, dd,J= 17.6, 10.7 Hz, H-14),5.52 (1H, d,J= 3.0 Hz, H-
7),5.14 (1H, i, J= 12.8, 0.9Hz, H-15),5.12 (1H, dd, J= 6.4, 0.9Hz, H-15),2.35 (1H, d J= 3.0

Hz, H-5), 2.16 (3H, s, OAc), 2.07 (1H, $4-9), 2.00 (3H, s, OAc), 167 (3H, s, H-17), 1.5 (3H,

s, H-16), 104 (3H, s,H-19), 102 (3H, s,H-18), 094 (3H, s,H-20). Spectruf*C RMN (CDCly):

U =1697 (OAc), 1690 (OAc), 141.4 (9), 141.3 (G14),128.2 (C-6), 123.9 (C-8), 1184 (C-7),

1132 (C-15), 822 (C-13), HA.3 (C-5), 43.6 (C-3), 414 (C-10), 39.9 (C-12), 5.2 (CG1), HA.6 (C-

19), 33.0 (C-4), 23.4 (C-16), 22.9 (C-18), 21.9 (OAc), 217 (OAc), 186 (C-2), 17.7 (C-17), 181
(C-11),6.2(C-20).Spectrul (O:Cacalad388,26186/C2H3:0,. G388.26057.
Urmktor ul compus el uat cu a Se5((@SBaRy-Acetexs t e ¢
2,5,5,8atetrametit1,5,6,7,8,8ehexahidronafilen-1-il)-3-metlpent 1-en3-il acetat 335 (420

mg, 41%), compus uleios;  -112A ¢ q.04, CHCE); IR (n, cm?, p e | 29&0ull754,)1665,
1476, 1385, 1225, 1068, 940, 9Bpectrul'H RMN (CDCl): i =5.94 (1H, dd, J= 10.9, 45 Hz,

H-14), 5.37 (1H, dd,J= 2.8,1.4 Hz, H-7), 5.14 (1H, d,J= 10.9 Hz, H-15), 5.11 (1H, d,J= 4.5
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Hz, H-15),2.35 (1H, dJ= 3.0 Hz,H-5), 2.13 (3H, s, OAc),1.9 (3H, s, OAc), 182 (3H,t, J= 1.7

Hz, H-17), 1.8 (3H, s, H-16), 118 (3H, s, H-19), 111 (3H, s, H-18), 089 (3H, s, H-20).
Spectruf*C RMN (CDCl): Ui =169.8 (OAc), 1693 (OAc), 141.4 (G14), 138.4 (C-8), 134.6 (C-

5), 1281 (C-6), 120.7 (C-7), 113.2 (C15), 828 (C-13), 5.2 (C-9), 42.0 (C-12), 418 (C-3), 40.2

(C-10), 38.2 (C1), B5 (C-4), 31.9 (C-19), 28.8 (C-18), 23.7 (C-16), 22.1 (COCHg), 214
(COCHg), 20.9 (C-17), 20.8 (C-2), 184 (C-11), I7.3(C-20).Spect r ul (@: Caralat L ,
388.26136C,H360,.  G388.26057.

Met oda generalt de femtod caxciggdd3zh Asnerssielciull i dat

format din enolacetati834sau335( 0. 2 mmol ) "~ n acetonktt i(c3t0 dn
mezet et rafentizbpdr (il0i mg) (a deosdghe adiudias?d tnk &
pentru 4 ore Hi iradiat cu 2-sbeouxinige(6®eWt
experien’Hei . Dupt ter mi mlavreerat wle aac Sfi ®st, dicotr

Produsel e de r eac "Hi eparape colbanesctomatoraficeneuiga @luaatfl i a
15% Et OAc/ ER)e, coobBB@il3I.nid u

CompusuBB36 IR (17, cmi?, pelicd 2980, 1740, 1625, 1605, 83, 1360, 1240, 116@Gpectrul

'H RMN (CDCls): Ui =6.08 (1H, d, J= 1.2 Hz, H-6), 5.84 (1H, ddJ= 17.6, 10.8 HzH-14), 5.11

(1H, dd, J= 5.2, 0.8 Hz, H-15), 5.0/ (1H, dd, J= 11.5, 0.8 Hz, H-15), 2.00 (3H, s, OAc), 1.90
(3H, d,J= 0.8 Hz,H-17), 1.45 (3H, sH-16), 1.31 (3H, sH-18), 1.29 (3H, sH-19), 1.22 (3H, s,
H-20). Spectruf*C RMN(CDCly): ti =185.9 (G7), 169.7 (OAc), 160.1 (G), 158.4 (G9), 141.5
(C-14), 141.2 (©8), 130.4 (G6), 113.5 (C15), 82.3 (C13), 45.9 (C10), 41.6 (C3), 34.9 (C1),

33.7 (G4), 31.1 (C12), 28.6 (G19), 28.0 (GC17), 27.3 (C11), 25.4 (C18), 23.6 (C16), 22.1
(OACc), 19.0 (G2), 18.8 (C20),

Compusul337 IR (7, cm',  p e)t 29@3u1784, 1735, 1611, 1382, 1358, 1242, 1168, 1110.
Spectrul*H RMN (CDCl): i =6.11 (1H, sH-7), 5.93 (1H, ddJ= 17.6, 10.9 HzH-14), 5.14

(1H, d,J= 10.5 Hz,H-15), 5.11 (1H, dJ= 4.4 Hz, H-15), 2.21 (3H, s, OAc), 1.99 (3H, s, OAc),
1.52 (3H, sH-16), 1.36 (3H, sH-17), 1.34 (3H, sH-18), 1.15 (3H, sH-19), 1.00 (3H, sH-20).
Spectruf*C RMN (CDCly): i =169.9 (OAc), 167.2 (OAc), 150.9 ¢6), 141.5 (G14), 117.7 (C

7), 113.5 (G15), 84.9 (G5), 78.7 (C8), 82.9 (C13), 55.5 (€9), 42.9 (G10), 40.6 (C12), 38.1
(C-3), 37.8 (C1), 36.2 (G4), 28.8 (G19), 26.7 (C17), 23.4 (C16), 22.2 (OAc), 21.9 (OAc),
21.8(C-11), 21.0 (€18), 18.5 (G20), 18.1 (C20).

De men'Hi onaB37actoptr odupus reac H ei [2D€,daredu
produsul -adedesecaccniues s n ti mpul egelomat ogr af i
13(E)-6-Acetoxil5-bromolabda8(17),13diena 341 Sol u™Hi a ac €8 @0 mb,u i
0.58 mmmlahestécrde D ( 2 mL) Hi Py (0. 06 -ordaiedeanh
g hea™Ht, apoi t r agt(at. 0 6c unLq O o, (B.23 mex) pidr gmeBtdul E t

agitatla-6 AC timp de 1 ortempapaitupastcameoapt e Pl a
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prelucratfolosind Procedura standard JI o b "Hs @@ ©b d a0 mu r 341 (248 rag), aabeial L
fost wutilizatt fErt purificare suplimentart
13(E)-6,15Diacetoxilabda8(17),13diena342 Sd u "Hi a 844 02n@0® i mg , 0.49
DMF (3 mL) a fost tratatt cu KOAc (96 mg,
obi Hhnui t £t a a mddosira rockedura stahdard flgedatcuiHpredys crud (210
mg), care a fost purificat pri. cr omat ogr af i egelp20 g, cluamta 206 c u
EtOAc/Hexan o b "Héerdi@aetdtuB42 (74 mg, 39%), compus lichidR (77, cm™, CCL):

3083, 2928, 1737, 1647, 1443, 1366, 1239, 1023, 969,S3%ktrul'H RMN (CDCL): ¢& 0.76

(s, 3H,H-20), Q89 (s, 3H,H-19), 1.03 (s, 3HH-18), 1.71 (s, 3HH-16), 1.062.22 (m, 12H),

2.04 (m, 1HH-7), 2.06 (s, 3H, MeO), 2.07 (s, 3H, MeO), 2.70 (dd, 3+#4.0, 12.0 HzH-7),

4.60 (d, 2HJ= 7.2 Hz,H-15), 4.64 (d, 1HJ= 0.8 Hz,Hb-17), 4.95 (d, 1HJ= 0.8Hz, Ha-17),

5.05 (td, 1H,J= 5.2, 11.2 HzH-6), 5.32 (td, 1HJ= 1.2, 7.2 HzH-14). Spectrul**C RMN
(CDCl) &= 16.1 (G20), 16.5 (C16), 19.0 (C2), 21.0 (COCH), 21.8 (G11), 21.9 (COCH),

22.4 (G19), 33.5 (4), 36.1 (C18), 38.3 (C12), 39.2 (G1), 39.6 (C10), 43.5 (C3), 44.2 (C

7), 55.3 (G9), 57.6 (G5), 61.4 (C15), 73.3 (G6), 109.3 (C17), 118.3 (C14), 142.6 (C13),

144.2 (G8), 170.1 (COCH), 171.1 (COCH).

13(E)-Labda8(17),13dien6,15diol (+)-339 (crotonadio) . Sol u™Hi a cB2aFet a't
mg , 0.13 mmol) " n EtOHefd2 KODOH &3bosmg,t Daté
(1 mL), i ar amestecul refl uxat ti mpfoldssnd 2

Procedura standard I} produsul solid (62 mg) a fost cromatog f i at p e -gel@l0o a n
0), eluant 30%EtOAc/Hexan 0 b "Hse rétonddioluB39 (38.0 mg, 98%)compus cristalin

p.t. 1451 4 6 AIGBEIQH), | = + 2 B0.@RLACHCL). IR(n,cm?, pelicul ) :
1645, 1466, 1387, 1210, 10192, 895, 859Spectrul'H RMN (CDCl): &= 0.68 (s, 3HH-20),

0.99 (s, 3HH-19), 1.09 (d, 1HJ= 10.7 Hz,H-5), 1.15 (s, 3HH-18), 1.59 (d.., 1HJ= 10.0 Hz,

H-9), 1.65 (s.l., 3HH-16), 1.82 (ddd.l., 1HJ)= 6.5, 10.0, 14.0 HAa-12), 2.02 (dd.I., 1HJ=

12.2, 10.7 Hz, H), 2.15 (ddd.l., 1HJ= 14.0, 10.0, 4.0 HZH4-12), 1.001.63 (m, 8H), 2.66

(dd, 1H,J= 4.9, 12.2 HzH-7), 3.81 (ddd, 1HJ= 4.9, 10.7, 10.7 H#1-6), 4.14 (d, 2HJ= 6.9

Hz, H-15), 4.57 (dd, 1HJ= 1.4 Hz,Hb-17), 4.88 (dd, 1HJ= 1.4 Hz,Ha-17), 5.37 (tdg, 1HJ}=

1.3, 1.3, 6.9 HzH-14). Spectrul**C RMN (CDCl) ¢& 16.1 (G20), 16.4 (G16), 19.2 (G2), 22.1
(C-11), 22.4 (G19), 33.9 (G4), 36.6 (G18), 38.4 (C12), 39.3 (CL), 39.4 (G10), 43.7 (C3),

49.1 (G7), 55.5 (G9), 59.4 (G15), 60.5 (G5), 71.7 (G6), 108.2 (C17), 123.2 (C14), 140.3
(C-13),1455(C8).Spect r ulm/z(vg: Calcalatt306.2559.4H30,. GhLsi t: 30¢
6,13 Diacetoxilabda8(17),14diena343 Sol u™Hi al8¢2mMPpumg| uD. 82 mm
8mL),a fost rtcitt poOnt | a 5AC, apoi tratatt
timp de 50 min. | a aceeaHi temperatur t: D
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amestecul a fost prelucraglosind Procedura standard V]liar produsul solid315 mg) a fost
purificat prin cr oneal (300g) eubant WYEOAC/Hexah o a b tHi a0 @r
se 343 (296 mg, 93%)[97, 270], compus cristalin, p.t. 13617 AC (di n EtiOH)
116.[37AQ141 16 . [87ACIR (n, cm™, CClL): 3091, 2938, 1726, 1644, 1443, 1365,
1240, 1117, 1021, 969, 914, 8&pectrul'H RMN(CDCL): ¢= 0.75 (s, 3HH-20), 0.89 (s, 3H,
H-19), 1.03 (s, 3HH-18), 1.54 (s, 3HH-16), 1.06 1.75 (m, 12H), 2.02 (m, 1H-7), 2.03 (s,

3H, COCH), 2.05 (s, 3H, COC¥), 2.70 (dd, 1HJ= 6.0, 12.0 HzH-7), 4.64 (s, 1HHb-17),

4.94 (s, 1HHa-17), 5.04 (td, 1HJ=5.2, 11.0 HzH-6), 5.13 (d, 1HJ=11.0 Hz H-15), 5.14 (d,

1H, J= 17.4 Hz,H-15), 5.97 (dd, 1HJ= 11.0, 17.4 HzH-14). Spectrul™*C RMN(CDCl) &=

16.0 (G20), 17.7 (C2), 19.1 (C11), 21.9 (COCH), 22.2 (COCH), 22.4 (G19), 23.6 (C16),

33.5 (G4), 36.2 (C18), 39.0 (C1), 39.2 (C12), 39.8 (C10), 43.5 (C3), 44.2 (C7), 56.3 (C9),

57.6 (G5), 73.2 (G6), 83.3 (G13), 109.4 (€17), 113.2 (€15), 14.18 C-14), 144.3 (€8), 169.9
(COCHg), 170.1 (COCH).

13(E)-6,15Diacetoxilabda8(17),13dena342 Sol u'Hi a343(@2mPu smygl,ui0. 64
THF anhidru (7 mL)sub Ar, a fost tratat cu PAg{CH3CN), (6.3 mg, 0.024 mmol). Amestecul

a fost agitat peste noapte la temperatura camerei, apoi prétlosad Procedura standard )l

jiar produsuldeec Hi e (287 mg) a fost -gel(280ng),teloagtr2@46 i a |
EtOAc/Hexan o b "Héer@npusuB42 (215 mg, 86%). Spectrefét! R MNPCIRMN ale
acestui compus sunt identice cu cele raportate anterior.

13(E)-Labda8(17),13dien6,15diol (+)-339 (crotonadio) . Sol u'™Hi 842 enmuyu s u |
0.51 mmol) “"n EtOH (6 mL) a fost tratattét c
mL ) K i refluxatt timp de 2 or efolosibDdiPpotedumr e |
standard I, iar produsul crud (168 mg) a fost cromatografiat pe coloana @glSilQ0 g),

eluant: 30%EtOAc/Hexan o b "Hie rcrétonddinluB39 (151.0 mg, 96%), compus cristalin

p.t. 1451 4 6 AICEIQH), | = + 2 80.0DACHCE). SpectreléH R MNC'RMN ale
acestui compus sunt “n corespundere cu cel e
Esteri metilici ai acizilor 18)- & 13(2)-6-acetoxilabda8(17),13dien-15-oici 344 & 345 @
acizilor 13E)- & 13(2)-6-hidroxilabda8(17),13dien15-oici 347 H%348 So | u "Hi axiddee me
sodi u, ob™i nutt prin reacHia dintre Na-amet
adtugat p,rla refluxd iac usroalruve™Hi a de trim@t i Bf @4f onmc
acetoxicetond35( 400. 0 mg, 1. 25 mma2dnjlL). Anrestelout rezalt@ata fost n h
refl uxat ti mp defol@indProeeduraBtanudrd lifpr eoldwsmudr e e r e
mg) a fost cromatografiat pe coloana ctg8i (450 g), eluant: 5%EtOAc/Hexan o b "Hsen © n «
un amestec de acetoxiestdd4 k B45 (108.0 mg, 23%, rapoiEi Z 8:2), produs lichidIR (7,
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cm?, CCl): 3106, 3079, 2979, 2872, 1745, 1664, 1443, 1373, 1246, 1157,1032, 973, 901, 893
Spectr ulm/z(gg: Catcalatt316.2402. gH3,0,. GLsit: 316.2400.
Compusul344. Spectrul*H RMN (CDCl): ¢&: 0.72 (s, 3HH-20), 0.85 (s, 3HH-19), 0.99 (s,
3H, H-18), 1.40 (d, 1HJ= 11.4 Hz,H-5), 1.61 (d.l., 1HJ= 11.6 Hz,H-9), 1.061.70 (m, 8H,),
1.96 (m, 1HHa-12), 2.00 (m, 1HH-7), 2,02 (s, 3H, MeO), 2.13 (d, 38k 1.3 Hz,H-16), 228
(m, 1H,HA-12), 2.67 (dd, 1HJ= 5.2, 12.1 HzH-7), 3.67 (s, 3H, MeO), 4.59 (ddd, 18t 1.4
Hz, HbH-17), 4.94 (ddd, 1HJ)= 1.4 Hz,Ha-17), 5.01 (ddd, 1HJ)= 5.1, 11.0, 11.0 H#1-6), 5.62
(m, 1H, H-14). Spectrul*®*C RMN (CDCL) ¢ 16.0 (G20), 18.9 (G16), 19.0 (G2), 21.7
(COCHg), 21.9 (C11), 22.5 (C19), 33.5 (G4), 36.1 (G18), 39.1 (C1), 39.6 (G10), 39.7 (C
12), 43.4 (C3), 44.1 (G7), 50.8 (COCHs), 55.2 (G9), 57.5 (G5), 73.2 (G6), 109.4 (C17),
115.2 (G14), 143.9 (€8), 160.7 (G13), 167.3COCH), 170.1 (COCHb).
Compusul345, Spectrul'H RMN (CDCL): &= 0.72 (s, 3HH-20), 0.85 (s, 3HH-19), 0.99 (s,
3H, H-18), 1.43 (d, 1HJ= 10.9 Hz,H-5), 1.69 (d.I., 1HH-9), 1.161.75 (m, 8H), 2.02 (s, 3H,
MeO), 1.87 (d, 3HJ= 1.3 Hz,H-16), 2.00 (m, 1HH-7), 2.55 (m, 2HH-12), 2.68 (dd, 1HJ=
5.2, 12.1 HzH-7), 3.64 (s, 3H, MeO), 4.77 (ddd, 18k 1.4 Hz,Hb-17), 4.96 (ddd, 1H)= 1.4
Hz, Ha-17), 5.02 (ddd, 1HJ)= 5.2, 11.0, 11.0 HZ-6), 5.62 (m, 1HH-14). Spectrul*3C RMN
(CDCly) ¢ 16.0 (G20), 19.1 (G2), 21.7 (COCH), 21.9 (G11), 22.5 (G19), 25.3 (C16), 32.7
(C-12), 33.5 (G4), 36.1 (G18), 38.9 (C1), 39.8 (G10), 43.4 (C3), 44.2 (G7), 50.8 (CQCHb),
56.2 (G9), 57.5 (G5), 73.4 (G6), 109.4 (C17), 144.1 (C8), 115.8 (C14), 160.7 (C13), 166.7
(CO,CHj3), 170.2 (COCH) . Cu acel aHenBHimede ege deolsmdva c
eluat amestecul de hidroxiest&47 'H 348 (320.0 mg, 76%, rapotE-Z 7:2), produs lichid.
Datele lor spectrale sunt prezentate mai jos.
Acidul 13E)-6-hidroxilabda8(17),13dien15-0ic 349k mcidul 13Z)-6-hidroxilabda-8(17),13
dien-15-oic 350,
A. SoflurHnaat £ di n aHB&4$B4ECc&0. W em@a,ce@.a21 mmol )
fost tratatt cu o soluHie de KOH (95. 0 mg,
fost refl uxat dlucratfplosiddProdedurastandarddllp ar pr odus ul
(72 mg) a fost cromatografiat pe coloana cgd&i(7.0 g), eluant 15% EtOAc/Hexan o b "Hi n ©r
se 349 (54.0 mg, 79%), compus cristalin, p.t. 1343 5 AC ( EGOAc/HExaN%, =
+501 Ac 085 CHCH). IR (1, cm®, CCly): 3406, 3089, 2931, 2857, 1694, 1644, 1444, 1381,
1252, 1163, 1052, 1012, 978, 8%pectrul'H RMN(CDCl): ¢= 0.68 (s, 3HH-20), 0.99 (s, 3H,
H-19), 1.15 (s, 3HH-18), 1.09 (d, 1HJ= 11.0 Hz,H-5), 1.59 (d.l., 1HJ= 11.0 Hz,H-9), 1.99
(dddd, 1HJ=1.0, 6.0, 10.0, 14.0 HHa12), 2.03 (dd.l., 1HJ= 1.4, 11.0, 12.0 HAI-7), 1.0%
1.70 (m, 8H), 2.15 (d, 3H= 1.2 Hz,H-16), 2.32 (dddd, 1HJ= 1.0, 4.0, 10.0, 14.0 Hi{b-12),
2.67 (dd, 1HJ= 5.0, 12.0H-7), 382 (ddd, 1HJ= 5.0, 11.0, 11.0 HZ1-6), 4.56 (ddd, 1HJ=

139



1.4 Hz,Hb-17), 4.91 (ddd, 1HJ= 1.4 Hz,Ha-17), 5.66 (s.l., 1HH-14). Spectrul**C RMN
(CDCl) ¢k 16.1 (G20), 19.1 (G2), 19.2 (G16), 21.8 (C11), 22.4 (C19), 33.9 (4), 36.6 (C

18), 39.3 (C1), 39.4 (G10), 40.0 (C12), 43.7 (C3), 49.1 (C7), 55.4 (G9), 60.5 (C5), 71.7 (C

6), 108.3 (C17), 114.9 (C14), 145.2 (&8), 163.6 (C13), 1715 (C@H).Spect r ulm/zd e r
(%): Calculat, 320.2351.4H3,0;s. GLsit, 320.2349.

Apoi , cu acel a'Hi amestec da50@30mgel®¥ congpusf 0O s
lichid, | = + 2 @ 0.85ACHCL). IR (n, cm?, pelicul t): 28%,51212, 30
1648, 1453, 1390, 1066, 897, 75pectrulH RMN(CDCL): ¢ 0.67 (s, 3HH-20), 0.99 (s, 3H,
H-19), 1.15 (s, 3HH-18), 1.11 (d, 1HJ= 11.0 Hz,H-5), 1.67 (m, 1HH-9), 1.91 (d, 3HJ)= 1.3

Hz, H-16), 2.04 (dd.l., 1HJ= 1.4, 11.0, 12.0 H#4-7), 1.061.70 (m, 8H), 2.642.50 (m, 2H H-

12), 2.67 (dd, 1HJ= 5.0, 12.0 HzH-7), 3.82 (ddd, 1HJ= 5.0, 11.0, 11.0 H#l-6), 4.72 (ddd,

1H, J= 1.4 Hz,Hb-17), 4.91 (ddd, 1HJ= 1.4,Ha17), 5.66 (s.l., 1HH-14). Spectrul**C RMN
(CDCl) ¢k 16.1 (G20), 19.1 (G2), 22.4 (C19), 22.7 (C11), 25.7 (C16), 32.9 (C12), 33.9 (C

4), 36.6 (C18), 39.2 (C1), 39.5 (CG10), 43.7 (C3), 49.1 (G7), 56.3 (G9), 60.5 (G5), 71.7 (C

6), 108.3 (C17), 115.5 (C14), 145.3 (€8), 163.9 (G13), 171.0 (C@H). Spectrul @ m argzt ,
(%): Calculat 320.2351.H3,03. Gisit, 320. 2356.

B. S o liawfitestecului de hidroxest&47'H348( 29 0. 0 mg, 0.87 mmol )
fost tratatt cu soluSie de KOH (392.0 mg, €
afostr ef |l uxat ti mp de fdlosimdiPiocedur® standard pllipredusulcde a r e
reacH e (282.0 mg) a f ogd (28)¢)cclmant16%tOAciHexant p e
ob™Hi &A% 2 14. 0 mas0( §T.%) g, 22 %) ,Spectoreieip RV cr
W% RMN al e 3%HB%s Hint of n corespundere cu cel
Ester metilic al acidului 1(E)-6-hidroxilabda8(17),13dien150ic347. S ol u "Hi a34% o mp
(200.0 mg, O0.63 mmol ) ~ ntrTaHFat(t2 .c7u noL ) s(@.0l uaS i:
M “n hexan, 1.3 mL) K i agitatt timp de 30
(226.0 mg) a fost cromatografiat pe coloana ctgebi(220 g), eluant 10%EtOAc/Hexan

o b "Hi ms&347d202.0 mg, 97%), comys lichid, | = + 5 4 0.3ACHQL). Spectrul’H

RMN (CDCl): ¢~ 0.68 (s, 3HH-20), 0.99 (s, 3HH-19), 1.08 (d, 1HJ)= 11.0 Hz,H-5), 1.15 (s,

3H, H-18), 1.58 (d.l., 1HJ= 11.0 Hz,H-9), 1.061.70 (m, 8H), 1.96 (dddd, 1H= 1.0, 4.0,
10.0,14.0 Hz,Ha-12), 2.02 (dd.l. )= 1.0, 11.0, 12.0 HZH-7), 2.14 (d, 3HJ= 1.4 Hz,H-16),

2.28 (dddd, 1HJ= 1.0, 6.0, 10.0, 14.0 HHb-12), 2.66 (dd, 1HJ= 5.0, 11.0, 11.0 HZi-7),

3.67 (s, 3H, MeO), 3.82 (ddd.l., 1Bk 5.0, 11.0, 11.0 HA-6), 4.55(ddd, 1H,J= 1.4 Hz,Hb-

17), 4.90 (ddd, 1H)= 1.4 Hz,Ha-17), 5.62 (m, 1HH-14). Spectrul**C RMN(CDCly) &= 16.1
(C-20), 18.9 (C16), 19.1 (G2), 21.8 (C11), 22.4 (C19), 33.9 (4), 36.6 (C18), 39.3 (C1),

39.4 (CG10), 39.8 (G12), 43.7 (C3), 49.1 (C7), 50.8 (CQCHj3), 55.3 (CG9), 60.5 (C5), 71.7 (C
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6), 108.3 (C17), 115.1 (C14), 145.2 (€8), 160.8 (C13), 167.3 (CQCH3). Spect r ul de
m/z(%): Calculat, 334.2508. £H3,0s. GLsit, 334.2507.

Ester metilic al acidului 1&)-6-hidroxilabda8(17),13dien150ic348 S ol u "Hi a350 o mp
(120. 0 mg, 0.38 mmol) " n THF of 1s. o6l unfli)g(2.0dea T
M “"n hexan,-a0agbtamiL)t kinpsde 30 min. Dupt d
crud (127.0 mg) a f ost igel(l@dgp eluang A04EIOAR/Hexgme C
o b "Hi rs&348d122.0 mg, 98%), compulichid, | = + 6 8 0.BWACHCE). IR (1, cm™,
pelicult): 3430, 2930, 17 3 5SpectulHRMN(CDCL)3B, 1 :
0.68 (s, 3HH-20), 0.99 (s, 3HH-19), 1.11 (d, 1HJ= 11.0 Hz,H-5), 1.15 (s, 3HH-18), 1.68

(m, 1H,H-9), 1.061.70 (m, 8H), 1.87 (d, 3H]= 1.4 Hz,H-16), 2.04 (dd.l., 1HJ)= 1.0, 11.0,

12.0 Hz,H-7), 2.48 2.62 (m, 2HH-12), 2.68 (dd, 1HJ= 5.0, 12.0 HzH-7), 3.65 (s, 3H, MeO),

3.82 (ddd.l., 1H,J= 5.0, 11.0, 11.04-6), 4.74 (ddd, 1HJ)= 1.4 Hz,Hb-17), 4.93 (ddd, 1HJ) =

1.4 Hz,Ha-17), 5.62 (m, 1HH-14). Spectrul™*C RMN(CDCl;) ¢ 16.1 (G20), 19.1 (G2), 21.8
(C-11), 22.4 (C19), 25.3 (C16), 32.8 (C12), 33.9 (G4), 36.6 (C18), 39.3 (C1), 39.4 (G10),

43.7 (G3), 49.1 (C7), 50.8 (CQCHg), 56.3 (G9), 60.5 (C5), 71.7 (G6), 108.3 (C17), 115.8
(C-14), 145.2 (©8), 160.8 (C13), 166.7 (CQCH3). Spect r ul m/d @o): Gedcsldt,,
334.2508. @H303. GLsit, 334.2502.

13(E)-Labda8(17),13dien6,15diol (+)-339 (crotonadio) . La s o} (@38ing, O6Ii Al
mmo | ) ,O amhidfE (3.0 mL)sub Arl a agi t arae aldacw@Apli,cts ur a
compusuluidd7( 192. 0 mg, 0,0 &Bidrur{ra®mnL), comm ©Btd agi t ar e a
temperaturt timp de 3 ore. Eologind Prgrederd staodard r e ¢
lIl, produsil crud (175.0 mg) a fost cromatofjed pe coloana cuiSyel (1Q0 g), eluant 30%
EtOAc/Hexan 0 b "HEe (43389 (151.0 mg, 86%), compus cristalin, p.t. 184 5 Ali@  (
EtOH), 4 = + 1 @0.RZACHCHE). SpectreléH R MN3C'RMN ale acestui compus sunt

i denti ce uteantecie.l e ob™Hi n

13(2)-Labda8(17),13dien6,15diol 340 La solsu™diéa OLimgl,H 0.,01 m
anhidru (3.0 mL)sub Arl a agi t atae adau@QAC, psin pic38 ar e
(133.0 mg, 0:03%@nhmalriuy (. BgimLgr,eaolnd i ac®ed
timp de 3 or e .folofindpracedpra stahdard tllprodesal solid (119.0 mg) a

fost cromatografiat pe coloana 8itgel (80 g), eluant 30%EtOAc/Hexan o b "Héemi@lud d u
340(97.0 mg, 80%), compus lichid = + 4 1c.0®BLAHQL). IR (17, cm™, CHCL): 3360,

2920, 1638, 1440, 1372, 1215, 1043, 888, 870, $p6ctrul'H RMN (CDCly): ¢ 0.72 (s, 3H,

H-20), 1.01 (s, 3HH-19), 1.17 (s, 3HH-18), 1.13 (d, 1HJ= 10.4 Hz,H-5), 1.55 (d.l., 1HJ=

10.0 Hz, H-9), 1.061.67 (m, 8H), 1.69 (s.l., 3H-16), 2.07 (t, 1HJ= 10.4, 12.0 HzH-7),
2.282.38 (m, 2H,H-12), 2.68 (dd, 1HJ= 4.8, 12.0 HzH-7), 3.70 (t, 2HJ= 6.0 Hz,H-15),
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3.84 (ddd, 1H,)= 4.8, 10.4, 10.4 H#]1-6), 4.56 (s, 1HHDb-17), 4.90 (s1H, Ha-17), 5.27 (t, 1H,

J= 6.0 Hz,H-14). Spectrul**C RMN(CDCl) ¢& 16.0 (G20), 19.1 (G2), 22.8 (G11), 22.4 (C

19), 23.3 (C16), 33.9 (G4), 35.3 (G12), 36.7 (C18), 39.5 (C1), 39.4 (CG10), 43.8 (C3), 49.0

(C-7), 56.7 (G9), 60.5 (G15), 60.6 (C5), 71.6 (C6), 109.2 (C17), 128.7 (C14), 130.7 (C13),

1456 (C8).Spect r ulm/zP®: Cacalat £306.2559. gH3,0,. GLsi t, 306. 2E
((6S,6aS,10a8),7,10aTrimetil-1,4,5,6,6a,7,8,9,10,16decahidronafto[1,2][1,2] -dioxin-6-

iloxi) acetat357 Sol uSi a at36t®4«2 dingneB. 21annhmodr)t ),”(nl O

sensibilizatt de meretcedmntaifteantil pixtfalkaii hihc #( Hd e -
ore | a temperatura camerei Cu un b-secoxigen. uor
Dupt distilarea solvent el uie al Supysrcransatograsiet per e c
coloanacu Sigel (800g ) , el uant: 2 0 % -skE G-Qoktoxip&rdxiduBsy (BIFI n ©r

mg, 86%), compus cristalin, p.t. #72°C (din EP), 4 = +163.4° (¢ 0.59, CHC}). IR (n, cm™,

pel i ©a0)1048, 1244, 1740Spectrul'H RMN(CDCL): Ui =0.94 (s, 3HH-15), 1.08 (s, 3H,
H-14), 1.16 (s, 3HH-13), 2.07 (s, 3HOAQ), 2.54 (dd, 1HJ= 6.4, 15.6 HzH-7), 4.13 (d, 1H,)=

15.6 Hz,H-11), 4.30 (d, 1HJ= 15.6 Hz,H-11), 4.48 (d, 1HJ= 15.6 Hz,H-12), 464 (d, 1H,J=

15.6 Hz,H-12), 5.34 (m, 1HH-6). Spectrul**C RMN (CDCl): ti =18.20 (G2), 20.95 (G15),

21.77 (OAc), 22.01 (€43), 33.16 (&4), 34.08 (G1), 35.55 (G3), 35.99 (C14), 38.89 (C10),

43.19 (G7), 53.86 (G5), 68.46 (G11), 70.16 (G6), 7165 (G12), 121.67 (9), 135.65 (E8),
170.42 (OAc)Spect r ulm/zg%e): Calalatt294.1831. 1GH260,. Gtsit, "234. .
60).

(5S,5aS,9a$),6,9aTrimetil-4,5,5a,6,7,8,9,9@&ctahiidronafto[2,Xc]furan-5-il acetat 358
Amestecul reactant formaidn s ol u™Hi a a35@é(tloxkd preg,ox0® d84 ummo
mL) Hi sol,08HB8 amde GeS5O mmol) " n apt (2.5 mL
timp de 24 ore (control CSS) . ARneedtreestandard d e
I.Pr odusul de r eac$Si egrin(corbatognafi¢ pe od ofaom-gal (), Sii f i
el uant: 5% Et Gsk é&Gface@xieuribuiantiB58 (88nnth,u93%), compus cristalin,

p.t. 5960°C (din EP),4 =+ 81.79(c0.84, CHC}). IR (1, cm", CCly): 783, 883, 1026, 1234,
1722.Spectrul"H RMN (CDCly): Ui =0.95 (s, 3HH-13), 1.03 (s, 3HH-14), 1.22 (s, 3HH-15),

2.04 (s, 3H, OAc), 2.58 (dd, 1K= 4.8, 16.8 HzH-7) ki 3. X @.8, (1&l8dHzH-7),H ,
5.42 (m, 1H,H-6), 7.06 (d 1H, H-12), 7.11 (d, 1HJ= 1.2 Hz, H-12). Spectrul**C RMN
(CDCl): U =18.69 (G2), 22.19 (C15), 23.12 (OAc), 23.83 {@3), 27.62 (C1), 34.05 (G4),

34.29 (G10), 34.54 (€14), 38.73 (€3), 43.53 (C7), 54.80 (G5), 71.27 (G6), 118.08 (E8),
133.77 (G11), 136.27 (), 137.21 (C12), 170.68 (OAc)Sp e c t r u I m/z¢P®: Catalatt ,
276.1725. GH403. Gisi t, "26006. 1720 ( M
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(5S,5aS,9a%j,6,9aTrimetil-4,5,5a,6,7,8,9,9@&ctahidronafto[2, ic]furan-5-0l 359 Amestecul

reactant format prin amestece@ a s o | w-&tietoxiearifurar@58( 66 8 mg, 0.61
Et OH (5 mL) Hi KOH (171 mg, 3.05 mmol) “n
(control CSS) . Amestecul Brecedura standdid éll Pradusulo s t

obSi nbutmg()18a f ost c r o ma t-gelg20@d), ielaant: 10% EtOAz/ERy a n |
o b "Hi rs@e-kidroxieurifuranul359 (133 mg, 94%), compus uleiog = + 27.67° (c 0.6,
CHCL). IR (n,cm*, p et 77% 891, 1032, 339Bpectrul'H RMN (CDCL): t =1.11 (s, 3H,
H-13), 1.13 (s, 3HH-14), 1.20 (s, 3HH-15), 2.57 (dd, 1HJ= 4.0, 16.0 HzH-7), 4.32 (m, 1H,
H-6), 7.04 (d, 1HJ= 1.6 Hz,H-11), 7.12 (m, 1HH-12). SpectruC RMN (CDCL): ti =18.69
(C-2), 22.22 (G15), 24.27 (€13), 31.35 (€C1), 33.64 (G4), 34.65 (C10), 35.59 (C14), 39.07
(C-3), 43.46 (C7), 58.64 (C5), 68.89 (C6), 136.56 (9), 118.66 (8), 133.92 (€11), 137.25
(C-12).Spect r ulm/z®: Catcalatt234.1620..6H,,0,. GLsit, 234. 1620C
(5aS,9aSp,6,9aTrimetil-5a,67,8,9,9ahexahidronafto[2,ic]furan-5(4H)}ona 125 La s ol u $
f or ma tUhidroxieurifuren359( 520 mg, 2. 2CL(m®oimL) , n @Hpr e

moleculare 3 K i AcOH gl aci-aaladtdu guatc taruami)l, crsomat
mg,3 55 mmol , 1.6 ech.). Amestecul de reac Hi
(control CSS), apoi prelucrat folosiRtocedura standard VI Pr od us ul de rea

fost purificat prin cromatografie pec o | 0 a n tgel (GQ0 g)Séluam: 5% de EtOAC/EP,

0o b "Hi @ Bcetarurifuranull25 (463 mg, 90%), compus cristalin, p.t.-42°C (din EP),

1 =+ 136.48 (c 0.54, CHC}). IR (17, cm?, CCL): 785, 887, 1037, 171Bpectrul'H RMN
(CDCl): Ui =1.04 (s, 3HH-13), 1.19 (s, 3HH-14), 1.30 (s, 3HH-15), 2.35 (s, 1HH-5), 3.36

(d, 1H,J= 21.0 Hz,H-7), 3.46 (d, 1HJ= 21.0 HzH-7), 7.18 (s, 2HH-1 1 H«.2).Spectruf*C

RMN (CDCl): G =18.29 (G2), 21.48 (€15), 25.30 (€13), 32.39 (4), 32.79 (C14), 36.07 (€

10), 36.82 (C1), 38.48 (G3), 43.12 (C7), 63.33 (C5), 117.34 (€8), 134.63 (C11), 135.91 (€

9), 137.57 (C12), 209.01 (&B).Sp e c t r u Im/z®e: Cabcalat t232.1463..6H,00,. GL s i t
232.1464.

(1S,4aS,8a$4a,8,8Trimetil-3,4-dimetilendecahidronaftalefi-ol 360 Ame st ecul de
obSi nut prin ameés$aeetoxdsdiS@bB $igi, | &r. 2d e méno |
mL) Hi KOH (637 mg, 11. 37 mmol) “n Et OH (1
CSS) . Amestecul de r e @ocellua standafddlls t P rpor deul suuclr ad
(505 mg) a fost purificajprin cromatografie pec o | 0 a n kgel (G0 g)S eluant: 10%

Et OAc/ EP, -seo6dhidiroridienaB60 (497 mg, 99%), compus cristalin, p.t.-58°C

(din MeOH), | = -123.1% (c 0.45, CHCY). IR (n, cm®, p e | 89t, 3183, 1059, 3353.
Spectrul*H RMN (CDCly): U =0.98 (s, 3HH-13), 1.08 (s, 3HH-14), 1.13 (s, 3HH-15), 2.18

(dd, 1H,J=5.2, 132 HzH-7) ki 2 .JE9.2, 13RHzH-7), #05 (m, IHH-6 ) ki 4.
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(d,1H,J=16HzH-11) ki 4J=868HzHd]), 4TMHL 1H)=24HzH-12) «ki 4
(t, 1H, J= 2.4 Hz,H-12). Spectrul**C RMN (CDCL): U =18.82 (G2), 22.19 (G15), 22.38 (C

13), 33.95 (C14), 36.20 (€4), 37.99 (G1), 39.60 (C10), 43.90 (€3), 45.81 (G7), 57.28 (G5),

69.98 (G6), 103.90 (€9), 110.03 (E8), 146.55 (C11), 159.52 (€12).Spectrulmid e r
(%): Calculat, 220.1827.4¢H,0. GLksit, 220.1826.
(4aS,8aS¥1a,8,8Trimetil-3,4-dimetilenoctahidronaftlen1(2H)}ona 141 Sol u $Sitat f adir m

alcoolul nesatur&860( 135 mg, O0.61 mmol) “n DCM (5 mL),
AcOH gl . (2 pickturi), a fost tratatit cu cr
ech. ). Amestecul o0b Si nut emperatura sameres @poit paetucrat i |
folosindProcedura standardVI Pr odusul de r e ac Sprirecrofnatografie mg )
pecol oan-gel (850 g )Sj el uant: 5% -Bet 60stodién&LRL,(1230nhg;Hi n C

93%). Datele spectrale fiind idéce cu cele descrissnterior
(6aS,10aSy,7,10aTrimetil-4,5,6a,7,8,9,10,10actahidronafto[1,2d][1,2]dioxin-6(1H)-ona
360Amestecul de r-eetodiehil4l( 200 memg, dOn9G nimmalr
mL), sensibilizat demezetetrafenilporfn £ ,tfp)H15 mg), a fost iradiat timp de 12 ore la
temperatura camer ei cu un bec -$eloxigen. Rradusel det  (
reacH e (250 mg) obSinut dupt prih ecrdmatbgeafiegpa s
col oa%gel (250g) , el uant: 1 0 % -skE 6cerdpardXi@uB61 (2067bmbli n ©r
86%), compus cristalin, p.t. 1387C (din EP), {4 = +177.64 (c0.085, CHC)). IR (n, cm?,

pel i:©80) 1885, 1711Spectrul*H RMN (CDCl): i =1.03 (s, 3HH-13), 1.07 (s, 3HH-

14), 1.37 (s, 3HH-15), 2.49 (s, 1HH-5), 2.68 (d, 1HJ)=20.4 HzH-7) ki 2 .J8204 ( d,
Hz, H-7), 4.23 (d, 1H,)= 15.6 Hz,H-11), 4.35 (d, 1HJ= 15.6 Hz,H-11), 4.52 (d, 1HJ)= 15.6

Hz, H-12), 4.78 (d, 1HJ= 15.6 Hz,H-12). Spectrul**C RMN (CDCl): i =18.04 (G2), 21.05
(C-15), 21.60 (€13), 32.18 (€4), 32.57 (C14), 35.04 (C1), 41.29 (C10), 41.88 (C3), 42.42

(C-7), 63.70 (G5), 68.48 (C11), 71.31 (€12), 122.09 (€8), 137.09 (9), 207.75 (G6).
Spect r ulm/z(pg: Cahcalatt250.1569. ,6H,,0s. GLsit, 250. 1568.
(5aS,9aSp,6,9aTrimetil-5a,6,7,8,9,9e¢hexahidronafto[2,4c]furan-5(4H)-ona 125 Amestecul

de reac™Hi e obSinut prin a6l St0e angr, e @ . L@l urgnoi
mL) Hip(3F®mgSO 0.192 mmol) “"n apt (1 mL) a f os
1.5 ore. Amestecul d e rPeoeeduidistandad JIfaopsotdusupdee | u
reac H e (36 mgrin cramatbgoaBetpe p U 0 B h-het @Qg), Sluat: 10%

Et OAc/ EP, -seofzefoeunif@andlil5 (25 mg, 91%), p.t. 423°C (din EP). Datele
spectrale sunt identice cu cele ob$Sinute an
(5aS,9aS)-Hidroxi-6,6,9atrimetil-5a,6,7,8,9,9éhexahidronafto[2,Ac]furan-3,5(1H,4H}
dionele362and363 Sol u™Hi a d2ZsMmp 0 s mbui O .-uh amestecldgBuOHN t r

24l utidint (13.5 mL, 2:1), care con'Hine eoz
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dout becuri fluorescente (100 W) ti mesteadle 2

de reac’H e. Solvent ul a fost e wa'Hioa a(t5 X urhg

supus cromatogr afgeld6Ogpe eblLUaant &&%SEWUOAC/

amestec de lactoB62 (19 mg, 42%), produs uleiofR (77, cmi’, p e | 3680, 293%,)2864,

1727, 1465, 1385, 1125, 1080, 78Bp e c t r u | m/z%): Caleukatt 264.1362. 16H2004.

GLsi t, 264.1358.

Epimer majoritarSpectrul'H RMN (CDCly): ti =1.01 (s, 3HH-14), 1.24 (s, 3HH-15), 1.28 (s,

3H, H-13), 1.73 (dt1H, J= 13.0, 3.0 HzH-2), 2.04 (dt, 1HJ= 13.0, 3.0, 1.0 HA44-1), 2.30 (s,

1H, H-5), 2.96 (dt, 1H,J)= 21.5, 1.0 HzHb-7), 3.11 (dd, 1HJ= 21.5, 2.2 HzHa-7), 4.06 (s.l.,

1H, -OH), .82 (s.l., 1H,Ha-11). SpectrulC RMN (CDCl): Ui =17.6 (G2), 20.9(C-15), 21.4

(C-13), 32.2 (G4), 32.4 (G14), 34.7 (CL), 37.2 (C7), 39.7 (G10), 42.4 (C3), 63.1 (G5), 96.7

(C-11), 125.4 (G8), 167.3 (C9), 169.3 (C12), 205.4 (C5).

Epimer minor:Spectru'H RMN (CDCls): U =1.02 (s, 3HH-14), 1.16 (s, 3HH-15),128 (s, 3H,

H-13), 2.48 (s, 1HH-5), 2.95 (1H, dtJ= 21.0, 2.2 HzHA-7), 3.14 (d, 1HJ= 21.0 Hz,Ha-7),

4.06 (s.l., 1H;OH), 6.16 (s.I., 1HHA-11). Spectrul3C RMN (CDCly): Ui =17.6 (G2), 21.4 (G

13), 22.8 (G15), 32.2 (G4), 32.4 (G14), 34.7 (G1), 37.2 (G7), 40.7 (G10), 42.4 (G3), 62.4

(C-5), 95.7 (G11), 125.4 (C8), 166.3 (G9), 169.3 (C12), 205.4 (C6).

Cn conti nuiame,stewc aecelsaolM v e n "B63 (18 mg, 40%)s grodus | u ¢

uleios.IR (n, cmi’, p e t 36@0u2D2ABA860, 1732, 1467, 1385, 1118, 7&p ect r u | de

m/z(%): Calculat, 264.1362. 16H2¢0.. Gtsit, 264. 1355.

Epimer majoritarSpectrul'H RMN (CDCl): U =0.98 (s, 3HH-14), 1.13 (s, 3HH-15), 1.26 (s,

3H, H-13), 1.601.65 (m, 2HH-2), 2.44 (s, 1HH-5), 2.53 (dt, 1HJ= 13.0, 3.0, 1.0 HzH-1),

2.91 (dd, 1HJ= 21.5, 1.0 HzHb-7), 3.33 (d, 1HJ)= 21.5 Hz,Ha-7), 4.06 (s.l., 1H;OH), 5.90

(s.l., 1H,HH-12). Spectruf*C RMN (CDCL): U =17.4 (G2), 21.0 (G13), 21.2 (C15), 32.2 (G4

'H C-14), 34.6 (C1), 39.3 (G10), 39.8 (G7), 42.2 (C3), 63.4 (C5), 95.4 (G12), 138.5 ((9),

154.0 (G8), 167.5 (C11), 205.4 (GB).

Epimer minor:Spectrul'H RMN (CDCl): i =0.98 (s, 3HH-14), 1.14 (s, 3HH-15), 1.25 (s, 3H,

H-13), 1.601.65 (m, 2HH-2), 2.40 (s, 1HH-5), 2.58 (dt, 1H,)= 13.0, 3.0, 1.0 HZHA-1), 3.13

(s.l., 2H,H-7), 4.06 (s.l., 1H;0H), 5.97 (1H, s.l.Ha-12). Spectruf*C RMN (CDCl): i =17.4

(C-2), 21.0 (G13), 21.2 (C15), 32.2 (G4 'Hi4), 3.1 (C1), 38.9 (C10), 39.4 (C7), 42.2 (C

3), 634 (C5), 95.7 (G12), 138.7 (@), 154.4 C-8), 167.5 (C11), 205.4 (G5).

(5aS,9aSp,6,9aTrimetil-5a,6,7,8,9,9e¢hexahidronafto[2,4c]furan-1,3,5(4H}triona 356 La

sol u™Hi a 88MpUsmgui 0, 038(MmonL)) “"nn GH e z g; "Ha

3i Hi AcOH glagiadt(dgapi RECuUufLrLld. 68 mg, 0. 076

de agitare, ame st e c ufolosiddeProceedueacstdndad VdProdusl sle pr
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reacH e (16 mg), a fost p u iSHgel €28 @), elpanti 10% c r ©
Et OAc/ PE) ;se @cétoHinterioadsb (9.4 mg, 88%), compus uleiog, = +6.70 (c

0.2, CHC)). IR (n, cmt,  p e)t 2942u2BM, 1731, 1462, 1381, 1128, 1091, Bctrul'H

RMN (CDCl): U =1.01 (s, 3HH-14), 1.23 (s, 3HH-15), 1.28 (s, 3HH-13), 2.41 (s, 1HH-5),

3.12 (dd, 1HJ= 22.0, 1.0 HzH-7), 3.32 (d, 1HJ= 22.0 Hz,H-7). Spectrul**C RMN (50.32

MHz): 17.5 (G2), 21.3 (C13), 29.6 (G15), 32.2 (C4), 32.4 (C14), 34.7 (C1), 37.8 (G7), 40.1
(C-10), 42.4 (C3), 62.8 (G5), 125.9 (9), 139.7 (C8), 152.6 (C11), 167.3 (C12), 202.8 (€
6).Spect r ulm/z¢@: Cacalatt262.1205..6H:1s0,. GLsi t, 262.1198.
((4R,4aS,8a$)-Hidroxi-5,5,8atrimetil-3,4,4a,5,6,7,8,8actahidronaftalenl, 2-diil)di-metanol

365 La suspensiade LIAIH 25 mg, O0. 6@& ammuoildr b n( Etmlazot, ~ n
sa adtugat sol ul@ad x emg p e O o 2 ®Od2mimap iIAMmestecul deE t

reac H e a fost agitat timp de 2.5 ore | a
prelucrat folosindProcedura standard ¥V Pr odus ul 0 HoSticromatogrdfiat pe mg
col oanigel Gwg)Si el uant : 25 % -de Rribli B66 B8 mg, 80BoJHI n C

compus cristalin, p.t. 10209C (din MeOH), | = +38.0 (c 0.5, MeOH).IR (17, cm™,

p el i):da94, B491, 361Spectrul*H RMN (CDCL): ti =0.91 (s, 3HH-13), 1.14 (s, 3HH-

14), 1.28 (s, 3HH-15), 1.022.51 (m, 12H), 3.9%.24 (m, 4HH-1 1 H«2), 4.60 (m, 1HH-6).
Spectruf*C RMN (CDCL): Ui =22.60 (G2), 23.87 (C15), 26.42 (C13), 36.54 (Cl14), 37.46 (C

4), 41.71 (C10), 42.60 C-1), 45.25 (G3), 46.82 (C7), 57.50 (G5), 59.83 (C11), 65.96 (C12),
68.01 (G6), 135.36 (C8), 147.00 (). Spect r ul mid @o) Qalcslat,,6 254.1882.
CisHxOs. Ghsit, %2186. 1777 (M
(5aS,9aSp,6,9aTrimetil-5a,6,7,8,9,9eéhexahidronafto[2,4ic]furan-5(4H)-ona 125 H
(5aS,9aSp,6,9atrimetil-5a,6,7,8,9,9eéhexahidronafto[2,4c]furan-3,5(1H,4H}diona 355
Amestecul obSinut prin®ymeSt0e anggr)e & ns dPlyu Sainihl
365(15 mg, O0.06 mmol ) afostaditytlasemperatdra ¢éamedredtimp dem.b )
ore (control CSS) . Ame st e c u lProcddera stamca Hiae a
produsul de r e gpuenFiormatografid pe0tl o@wnyel (BOuy), atiant: 3%

Et OAc / E PMduseoGloetdeunf@anull25 (6 mg, 50%,) datele spectrale fiind identicau
cel e obSi (iftagrolica3bb (¢ mg, 38%), compusristalin p.t. 165166°C (din EP).
Spectrul'H RMN (CDCl): U =1.04 (s, 3HH-13), 1.18 (s, 3HH-14), 1.31 (s, 3HH-15), 2.43 (s,

1H, H-5), 2.98 (dt, 1HJ= 2.4, 20.8 HzH-7 ) ki 3 .J% 24, 208 HzH-7)1483 (d, 1H,
J=24HzH-11) «Ki 4J24Hz(Hdl]) (sistem AB)Spectru®C RMN (CDCh): U =
17.88 (G2), 21.55 (C15), 21.80 (€13), 32.38 C-4), 32.48 (C14), 35.68 (C1), 37.69 (C3),
40.02 (G10), 42.39 (€7), 62.69 (G5), 68.26 (C11), 121.83 (€9), 170.13 (8), 172.43 (€12),
205.8 (G6).
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Conform datelor analizédH RMN, cu  acel axk i sistem de solvens$S
amestedormat din doi lactoli epimeri gi)-fragrolidei

(4S,4aR,8a$44a,8,8 Trimetil-3-metilen4-(3-oxobutil)octahidronaftaleri(2H)ona 140 La
solu™Hi a 1WF@83i@obul 9i. 80 mmol ) “-an AadOwHg gtl a1 ia

sol u'H(®&66 ¢®O 58 mmol ) " n AcOH de 90% (118 ml
camerei. Cn continuare, amestecul de reac§Si
apoi prelucrafolosind Procedura standard/ll. Pr o d u s u | de r eac Hatgrin( 2. ¢

cromatografie rapgedBQOgr, coll oamtt: cB30%i-d£t OA
dicetonal40(1.29 g, 48%), compus cristalin, p.t.i723 UC (di n Me@®@BERLOAMA (
CHCL). IR (n, cmi', p e | 2989u48%2) 1701, 1644, 1390358, 1228Spectrul’H RMN
(CDCls): U =4.87 (s.l., IHH-17), 4.59 (s.l., 1HH-17), 3.00 (dd, 2H)= 21.8, 13.6 HzH-7),

2.60 (m, 1H,H-12), 2.43 (m, 1HH-12), 2.12 (s, 3HH-16), 1.17 (s, 3HH-18), 1.22.1 (m,

10H), 0.96 (s, 3HH-20), 0.64 (s, 3HH-19). SpectrulC RMN (CDCL): Ui =208.8 (G13), 207.9

(C-6), 143.1 (GB), 109.7 (C17), 66.2 (G5), 55.9 (G9), 55.7 (C7), 42.6 (C12), 42.2 (C3),

41.2 (G10), 38.6 (C1), 32.7 (C19), 32.5 (&4), 30.1 (G16), 21.5 (G18), 18.8 (GC11), 17.6 (C

2), 157 (G20).Anal i z a :Chlaulag%)t G 78121; H, 10.21,41,50,. GLtsi t (9
78.53; H, 10.50.
(4S,4aR,8aS3,44a,8,8Tetrametit4-(3-oxobutil}4a,5,6,7,8,8éhexahidronaftalerl(4H)-ona

142 Sol uHi 40(bi9Vetmgnei2. 14 mmpl ap fosMeOHaf &gt
NaOMe de 1IN (6.5 mL) | a temperatura camer ei
diluat cu solu™H e apoast @ (HXIx d30 1ImWM .( 4Du
conform Procedurii standard Il] produsul brut (592 mg) a fost purificat prin cromatografie
rapidt pe -geb@@®gna ebus&nt: E t-s© AicetorER2 (57D hgHi n €
97%), compus uleiosy = + H.508CGHCY. IR (7, cni’, p et 4922u2B65,)1718,
1660,1460, 1384, 1352, 1229, 11Mpectrul'H RMN(CDCl): i =5.66 (s.l., 1HH-7), 2.58 (m,

2H, H-12), 2.09 (s, 3HH-16), 1.95 (s, 1HH-5), 1.78 (s, 3HH-17), 1.08 (s, 3HH-18), 1.06 (s,

3H, H-20), 1.052.05 (m, 9H), 0.76 (s, 3HH-19). Spectrul**C RMN (CDCly): i =207.8 (G13),

199.9 (CG6), 157.8 (G8), 128.8 (G7), 63.5 (G5), 55.5 (G9), 45.3 (C12), 43.3 (C10), 43.0 (C

3), 38.8 (C1), 33.4 (C19), 32.2 (&4), 30.0 (G16), 22.1 (C17), 21.5 (€18), 20.5 (C11), 18.1

(C-2), 14.6 (C20). Analiza elemesst |: €alculat (%) C, 78.21; H, 10.21;4E1,50,. GLsi t (
78.49; H, 10.51.

(4aS,8aSB,4a,8,8Tetrametit4-metilenda,5,6,7,8,8edhexahidronaftalerl(4H)-ona 143

Sol u™Hi a 142( 420 omeg | 1.51 mmol) " n hexan anhi
de cuar™H al fotoreactorul ui Hi prin ea a fo
fost rtcitt |l a 5AC 'Hi apoi iradiatt cu o
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solventulujpr odu s u | de reac™H pr{(B8d4r mmat agf adgeli e pr

(35049) , el uent : 1 0 % -seE cobskautiv Edetpdientdad /8 @@, BTL5%),
randament calcul at ~ n D423 eompusndeiogr i ei 1 @t ic3Ink |
0.08, CHCY ; “~n Li =elread[a@MR (7, cm?’, p e)t 3092ull710, 1667, 893,

853. Spectrul*H RMN (CDCly): i =5.76 (s, 1HH-7), 5.25 (s, 1HH-11), 5.19 (d, 1H,)= 1.66
Hz, H-11), 2.19 (s, 1HH-5), 1.97 (s, 3HH-12), 1.201.90 (m, 6H), 1.12 (s, 3H4-15), 1.09 (s,
3H, H-14), 1.08 (s, 3HH-13). Spectrul**C RMN (CDCl): i =200.3 (G6), 156.1 (G9), 149.6
(C-8), 128.0 (G7), 111.8 (G11), 61.1 (G5), 43.1 (G3), 42.9 (G10), 37.8 (C1), 33.3 (G14),
32.7 (G4), 23.2 (G15), 21.7 (G13), 20.4 (G12), 184 C-2).Anal i z a :eChlalatdo)t a | |
C,8251;H,10.16.gH,,0. Gtsit (%) : C, 82.28; H, 10.14

descrise [Z561. |iteraturt

Ur mbtorul compus eluat de pe col oana st4 oma
((1aS,1alS,4S,4aR, 7aB}-hidroxi-4a, 7adimetil-3-metilendecahidrd H-ciclobuta[de}
naftaler4-il)butan-2-ona 144 ( 24 mg, 17.5%), randament cal
recuperate, compus uleiog, = + 4 5¢c 0D AHCY). IR (n,cm*, p el i @577, BOIO,

1705, 1635, 1145, 88%pectrul’H RMN (CDCL): i =5.03 (s, 1HH-17), 4.79 (s, 1HH-17),

2.12 (s, 3HH-16), 2.0%2.62 (m, 6H), 1.49 (s, 3H{-19), 0.861.90 (m, 11H), 0.85 (s, 3HY-

20). Spectrul**C RMN (CDCly): i =209.0 (G13), 147.5 (G8), 112.7 (G17), 78.6 (G6), 59.9

(C-5), 58.2 (G9), 54.5 (C18), 53.2 (C7), 42.3 (C12), 42.0 (C3), 41.9 (C1), 41.0 (G10), 37.9

(C-4), 30.1 (G16), 21.4 (G2), 20.2 ( GC19), 19.6 (C11), 12.6 (C20). Anal i za :el en
Calculat (%): C, 721%; H, 10.21%. ¢H»s0,. Gtsit (%) : C, 78.08;
eluat de pe col oana cr o mMé2(283gmg,67%)cekla a efaacsHi od
(4R,4aS,8aS4-Hidroxi-4-(hidroximetil}3,4a,8,8tetrametit4a,5,6,7,8,8ehexahidronatilen

1(4H)ona366.
Metodal.La sol u™Hl4( 20@nmaopei 0. 92 mmol ) subargorPH an
adtugat 2®8 Omg, 1.05 mmol) “"n Py anhidrt (5.

temperatura camerei timp de 12 ore, diluatdugocHi e ap®@&684demdla 1. 79
apt (5.6 mL) ki apoi agitat suplimentar “n
saturatt de NaCl J(2015ml).)Extractul eenc & fogtesucratcanfoint
Procedurii sandard I, 0 b "Hse mrcpnodus uleiade culoareneagrt (340 mg). Acesta a fost
cromatografi agelx®gr ol elanmé n t u-sé&detddiokiB66(202 mg, ©n d
90%), compusristalin,p.t. 145142 AC (di i€nMée O Kdedr 1a&5@);r ik =13 9

4 3. T£6.6 CHCh. IR (7, cm?, p e)t 3465u3B35, 1660, 86Gpectrul'H RMN (CDCl):

U =5.72 (q, 1HJ= 1.6 Hz,H-7), 3.86 (d, 1HJ= 112 Hz,Ha-11), 3.75 (d, 1HJ)= 11.2 HzHb-

11), 2.77 (s, 1HH-5), 2.01 (d, 3H,)= 1.6Hz, H-12), 1.18 (s, 3HH-13), 1.16 (s, 3HH-14), 0.94
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(s, 3H,H-15). Spectrul™*C RMN (CDCly): i =200.2 (G6), 154.9 (G8), 129.2 (G7), 74.7 (G9),

61.8 (G11), 55.7 (G5), 44.9 (C10), 42.3 (C3), 33.7 (C14), 32.2 (C4), 31.6 (G1), 21.8 (C

13), 19.9(C-12), 17.9 (G2), 17.7(GC1L 5 ) . Datele anali zei RMN su
it e=)t ur Lt
(4aS,8aSp,5,5,8aTetrametit4a,5,6,7,8,8ehexahidrodH-spiro[naftalenl,2-oxiran]-4-onele

367 H 368 La sol ulZzdi(& 0d imgn o e ((1.5vip ba) a'dnbugat s
acid monoperftalic (1.8.Améstecul/alostmgtatla mpermturanm
camerei timp de 125 ore (control CSS), apoi prelucrat conf@roctedurii standard VII
Produsul brut (57 mg) a fost puridict prin cromat ogeh@@0 @, elpept: c o |
10% Et OAc/ ERe amestedul de €poxigéirk B68( 4 4 mg, 8 2 %) , Col
IR (7, cmi’, p el 16¢1ullkA9)921, 890, 872 nal i z a hlaulat€%)tCarb.83, H
9.47.GH20,. Gisit (%): C, 76.78; H 9.35.

Izomerul major367: SpectruH RMN(CDCL): Ui =6.00 (g, 1H,J= 1.3 Hz,H-7), 3.08 (d, 1H/J=

4.0 Hz,Ha-11), 2.98 (d, 1HJ= 4.0 Hz,Hb-11), 2.52 (s, 1HH-5), 1.75 (d, 3HJ= 1.3 Hz,H-

12), 1.17 (s, 3HH-13), 1.16 (s3H, H-14), 1.16 (s, 3HH-15). Spectrul**C RMN (CDCl): U
199.7 (G6), 150.3 (G8), 133.1 (C7), 63.7 (C9), 58.7 (G5), 47.9 (C11), 42.4 (C3), 39.4 (C
10), 33.1 (C14), 32.9 (G4), 30.3 (C1), 21.5 (G13), 21.4 (C15), 18.5 (C12), 17.4 (C2).
Izomert minor 368 Spectrul'H RMN(CDCL): i =5.97 (q, 1HJ= 1.2 Hz,H-7), 3.43 (d, 1H,)=
4.4 Hz,Ha-11), 2.79 (d, 1HJ= 4.0 Hz,HH-11), 2.31 (s, 1HH-5), 1.71 (d, 3HJ= 1.3 Hz,H-
12), 1.19 (s, 3HH-14), 1.16 (s, 3HH-13), 1.16 (s, 3HH-15). Spectrul**C RMN (CDCl): U
198.7 (G6), 156.2 (G8), 130.8 (C7), 66.2 (C9), 60.9 (G5), 50.3 (C11), 43.5 (C3), 40.9 (C

10), 33.4 (C14), 32.9 (G4), 32.4 (C1), 21.9 (G13), 18.4 (C15), 17.5 (C2), 16.7 (C12).
(4R,4aS,8a%4-Hidroxi-4-(hidroximetil}3,4a,8,8tetrametit4a,5,6,7,8,8ehexahidronaftalen
1(4H)}ona366. Metoda ll.La s ol u "Hi ®B7HS8@8¢ 80z imigor 0, 13 mmol )
sa adtugat sidleu3i0& d&.HQI L, 36 mg, 0. 36 mi

agitat timp de 49 deoretae mper at ura camer ei |, apoi @@Bx uat

10 mL). Extractul eteric a fost prelucrat confoRrocedurii standard VIIProdusul brut a fost
purificat prin cromeltROgn af ied upatcol2O 8odEt OA
cetodiolul366 (22 mg, 68%), compuxistalin Datele spectrale ale compusuBié sunt identice

cu cele men'Hi onate anterior.

(-)-Albrassitriol 123 'Hl (-)-6-epralbrassitriol 124 La solu™Hia rtktcittkt pC
366( 25 mg, 0.EL@ ammo.d )(Z nmL) , ,san adimogdidmg. i Alle

0.40 mmol). Amestecul de reacSie a fost ag
temperatura cameteiapoi prelucrat conform Procedurii standard 1l Dupt di s
solvent ul ui , produsul brut (25 mg) a fa@d@0 pur
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g) ., el uent: 2 0 % -skE ¢)-alkXassitriolR123 (dlhmigli 4496, cahpus cristalin

p.t. 1021 04 AC ( d iSpectMEHGRMIN (CDCL): ti =5.53 (s.l., 1HH-7), 4.18 (d.l., 1H,

J= 9.6 Hz,H-6), 3.79 (d, 1H,J= 11.2 Hz,H-11), 3.61 (d, 1HJ= 11.6 Hz,H-11), 1.52.20 (m,

9H), 1.84 (s, 3HH-12), 1.18 (s, 3HH-13), 1.08 (s, 3HH-14), 0.88 (s, 3HH-15). Spectrul**C
RMN(CDCl): U =136.6 (G8), 131.5 (C7), 75.1 (G9), 68.8 (CG6), 62.1 (C11), 50.4 (G5), 43.0
(C-3), 42.9 (G10), 36.4 (C14), 33.4 (C4), 32.7 (C1), 22.9 (G13), 19.7 (C12), 18.6 (C2),

16.9 (G15).

Cu acel aHi amest ec -péeeprallrdssitrolnllBi(12ang, 489, ompasl u a t
cristalin,p.t. 1471 4 9 AC ( d.iSpectM¥H®MIN (CDCL): ti =5.67 (d, 1HJ= 4.0 Hz,H-

7), 4.39 (t, 1HJ= 4.0 Hz,H-6), 3.76 (d, 1HJ)= 11.2 Hz,H&a-11), 3.64 (d, 1HJ= 11.2 HzHH&-

11), 1.88 (s, 3HH-12), 1.64 (d, 1HH-5), 1.33 (s, 3HH-13),1.09 (s, 3HH-15), 1.07 (s, 3HH-

14). Spectrul™C RMN (CDCly): i =137.7 (G8), 128.8 (G7), 75.3 (G9), 65.6 (G6), 62.3 (G

11), 46.5 (G5), 44.2 (G3), 40.5 (G10), 34.2 (4), 32.9 (G14), 32.7 (C1), 25.0 (G13), 20.3
(C-12), 18.7 (C15), 18.6 (G2).

Acetat de (1S,2R3-hidroxi-1,3,7,#tetrametit5-oxobiciclo[4.4.0]dee3-en2-ilmetil 369 La

sol u'™Hia 866MpuGumg,j O0.40 mmol) “"n Py anh. (
259],sa a dt y@(8.5% mLA @mr amestecul rezultat a fost agitaste noapte la temperatura
camerei . Apoi ame st e c Udlosind lerocedera staSdard Il1Rroduswd s t
brut (119mg) a fost supus cromatografie p e ¢ o |-gel§180g), euant: 30% EtOAC/EP,

0 b "Hi @ mahaacetatB69 (112 mg,96%), compus cristalin, p.t. 888 AC (din M
I =-9. A0, CHCh. IR (7, cmi*, CHCL): 3620, 3505, 2923, 2950, 1755, 1674, 1230,
901. Spectrul'H RMN (CDCl): Ui =1.03 (s, 3HH-14), 1.16 (s, 3HH-13), 1.20 (s, 3HH-15),
1.201.90 (m,7H), 1.94 (d, 3HJ= 1.6 Hz,H-12), 2.14 (s, 3H, OAc), 2.81 (s, 1H;5), 4.26 (d,

1H, J= 12.4 Hz,H-11), 4.38 (d, 1HJ= 12.4 Hz,H-11), 5.76 (d, 1H,J= 1.2 Hz,H-7). Spectrul

13C RMN (CDCly): Ui =17.9 (G15), 18.1 (G2), 19.80 (C12), 21.1 (OAc), 21.8 (@3), 31.9 (C

1), 32.2 (G4), 33.8 (G14), 42.4 (C3), 45.6 (G10), 55.3 (G5), 64.7 (C11), 75.1 (€9), 129.9
(C-7), 152.9 (G8), 170.9 (C=0), 199.7 ®).Anal i za :el| @meintt a( ®) : C,
C17H2604. Calculat (%): C, 69.36; H, 8.90.

Acetat de (1S,2S3-bromometi2-hidroxi-1,7,%trimetil-5-oxobiciclo[4.4.0]dee3-en2-iimetil

370 La s ol u™86%&( 2c000mpmgs, u | Ou.i64&nhdnn{0ImL),® na CiCd g a t

(363 mg, 2.04 mmol), iar amestecul rezultat a fost refluxat timp de 9 oré. DupL c i r e, a
de reacSie a fost filtrat, sol ventul "ndept
purificat prin cromatografie pe coloana cugei (230g) , el uant: 20%-set OA

bromura370 (230 mg, 91%), compus cragin, p.t. 808 1 AC (di n Mel6®H@Q.6,
CHCLy). IR (1, cmi*, CHCE) 3578, 2954, 2930, 1730, 1675, 1350, 1210, 1015, 945 Spetrul
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'H RMN (CDCl): ti =1.02 (s, 3HH-14), 1.16 (s, 3HH-13), 1.18 (s, 3HH-15), 1.172.04 (m,

7H), 2.18(s, 3H, OAc), 2.96 (s, 1H4-5), 4.13 (d, 1HJ= 11,2 Hz,H-12), 4.19 (d, 1HJ= 11,2

Hz, H-12), 4.38 (d, 1HJ= 12.4 Hz,H-11), 4.54 (d, 1HJ= 12,4 Hz,H-11), 6.03 (s, 1HH-7).
Spectrul™C RMN (CDCly): i =17.8 (G15), 18.0 (G2), 21.1 (OAc), 21.7 (A3), 31.4 (G12),

31.8 (G1), 32.2 (G4), 33.5 (C14), 42.2 (C3), 46.2 (G10), 55.6 (G5), 64.1 (C11), 75.3 (9),

132.9 (G7), 149.9 (G8) ,170.7 (C=0), 199.7 ®).Anal i za | @mnxeintt a( %) : C
6.60; Br, 21.13. gH2s04Br. Calculat (%): €54.70; H, 6.75; Br, 21.41.

Acetat de (1S,2&hidroxi-1,7, trimetil-2-metilcarboniloximeti5-oxobiciclo[4.4.0]dec3-en
3-ilmetil 371 Amestecul format din compus8/0( 1 6 5 mg, 0.42 mmol ) 'Hi
mmol ) “n DMSO anh.i mMp de.)1l aorftoslta atge mmer at
folosind Procedura standard IIPr o d u s u | brut a fost purif-i cat
gel(180g) , el uant : 20 % -s&diaCetatB7HTF53 mgy 98%j)i congpusduleios,

| = +23.1 €0.8, CHC}). IR (1, cmi®, p e 13598,1B478, 943, 1725, 1664, 1342, 1197,
1098.Spectrul'H RMN (CDCly): Ui =1.03 (s, 3HH-14), 1.15 (s, 3HH-13), 1.20 (s, 3HH-15),

2.12 (s, 3H, OAc), 2.13 (s, 3H, OAc), 2.88 (s, 1HH), 4.29 (d, 1HJ= 120 Hz,H-12), 4.39 (d,

1H, J= 12.4 Hz,H-12), 4.67 (d, 1HJ= 15.2 Hz,H-11), 4.81 (d, 1HJ= 15.2 Hz,H-11), 5.98 (s,

1H, H-7). Spectruf*C RMN (CDCL): ti =17.8 (G2), 17.9 (G15), 20.9 (OAc), 21.0 (OAc), 21.8
(C-13), 31.4 (C1), 32.2 (G4), 33.6 (C14), 42.3 (C3), 45.8 (C10), 55.6 (C5), 62.7 (C12),

64.4 (G11), 74.6 (G9), 128.9 (C7), 150.1 (€8), 170.6 (C=0), 170.9 (C=0), 199.6-6}.
Anal i za el @mmzintt a(l %) : . CEH2s06 @GalcBal (%0): ¢ 64.75; H,B.80.
(5S,6S)5h-Hidroxi-4,5-di(hidroximetil}6,10,10trimetilbiciclo[4.4.0]dec3-en2-ona 372 La
sol u™Hi a @&/l(alt*xd armig,l uG. 37 mmol-g aadt MgeatH g dl. b"H
K.CO3" n MeOH (7 mL) . Amestecul de reac$Sie a
canerei, apoi prelucratolosind Procedura standard lIProdusul brut (103 mg) a fost supus
cromatografier-gel(10p@) codlodamt :c u3 B% -SE tridulk3é2 E P,
(98 mg, 99%), compus cristalin, p.t. 1212 2 AC ( di +afosMeamH)at( n n[2d, i t e
309; 4 =-266€0. 4, MeOH) , | ~=-62l48 (1004, MeOH)28]. IR (n, cm?,
CHCLy): 3625, 3448, 2960, 1670, 1460, 1215, 1Bfectrul'H RMN (CDCL): ti =0.94 (3H, s,
H-14), 1.15 (s, 3HH-13), 1.8 (s, 3H,H-15), 2.87 (s, 1HH-5), 3.86 (s, 2HH-11), 4.30 (d, 1H,

J= 14.0 Hz,H-12), 4.49 (d, 1HJ= 14.0 Hz,H-12), 5.87 (s, 1HH-7). Spectrul**C RMN
(CDCly): G =17.7 (G2), 17.9 (G15), 21.8 (C13), 31.2 (C1), 32.2 (G4), 33.6 (G14), 42.3 (C

3), 45.3 (G10), 56.1 (C5), 62.2 (C12), 64.8 (C11), 75.1 (€9), 128.8 (C7), 153.4 (C8), 200.7
(C6).Analiza el @meint a( v) : GsH24(a. Talcilat }(%): K, 67.94; 2 3 .
9.01.

(9aS,9bSPb-Hidroxi-6,6,9atrimetil-1,3,5,5a,6,7,8,9,9a,9%e@hidrobenzo[e]izobenzefuran-

3,5-diona 373 La sol u™72( 3c0o nmpgu,s ul .ul L@, (3mm)p $a) a dnt u@H
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MnO,( 195 mg, 2.24 mmol ). Amestecul de reacgSi
camerei, apoi filtrat prin Sgel (eluant CHCl,) . Dupt “~ndeptrat aorbeQi ns
lactona373 (26 mg, 93%), compus cristalin, p.t. 1959 6 AC ER) ¢hian f o st rapec
I it en2as a®; ) =-3516€0.3,CHC)(nra f ost r apoi208a3i0.IRn | i
(n, cm®, CHCE): 3434, 2974, 1770, 1625, 1490, 1190, 1140, 18pectrul'H RMN (CDCL):
U =1.08 (s, 3HH-13), 1.17 (s, 3HH-14), 1.18 (s, 3HH-15), 2.401.35 (m, 2H), 2.96 (s, 1H{-
5), 4.37 (d, 1HJ= 10.2 Hz,H-11), 4.53 (d, 1HJ= 10.2 Hz,H-11), 6.50(s, 1H,H-7). Spectrul
13C RMN(CDCL): i =17.2 (G2), 19.6 (G15), 21.3 (G13), 30.9 (C11), 31.5 (C1), 32.3 (G4),
33.5 (G14), 42.6 (C3), 45.5 (G10), 55.7 (G5), 74.9 (C9), 131.0 (C7), 141.8 (C8), 168.4 (C
12), 1993 (&B).Anal i za :e |98 ¢ Ct6&.96LH 7.48. GH,004. Calculat (%): C,
68.16; H 7.63).

3.5 Concluzii la Capitolul 3

Cu pornire de la (+)arixol 17 'Hi acet atlgy| pde nl amit>eirimedi ul

135 140 142'Hi pent and6rlfilds3dafostrealiat e "~ n premi er t:

1. Sintezel e derivaHi | or | abdani ci 33837 Hiunc
conservarea catenei latergdein metode clasicélf ot ooxi dare sensi bil i

2. Osintezt nout -cratonadiolaldi3@yy aormhpus natgrat gu multp I e act i
bi ol ogi ce, Hi Zp340i zaoamdeskui s shos&riaprasrt el
acestoralaserkabdaonr ama |l t ;

3. Sinteze noi Hi eficiente ale analogil or
cunoscute, precum (-6-cetoeurifuranul 125 (+)-fragrolida 355 (-)-albrassitriolul123 Hi
(-)-6-eptralbrassitriolul 124, ¢ o mb i m&odele clasiced egr adarea f ot ol
NorrishlI'Hf ot ooxi darea sensibilizatt

4. Sintezan o U o r nagereniporinei B6 H i c i n a nl@%seapiterpeheide naturale
bioactived e r e Hie n i p fH&Entezagt)-6kcetowinterirei 356" mp r e wmbe 'Ha u
der i va'Hi pentanorl abdanici cu func™i onal.i

5. Au fost stabilite mecanismele de formare a unor analogi naturali sesenitgrpar
activitatea ani micr ob a tost testaain wvitro, mepultakele [fiiodr d
di s c ucCaaitolel VI” n
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4. HIBRIZI MOLECULARI TERPENO -HETEROCICLICI

Hibridizarea moleculelor biologic active devine un instrument puternic pentru

descoperirea medicamentel or Cu un spectru

dezvoltare a medicamentelor eficiente Hi S
inclusiv a cancerul ui, mal ar i aibride pot oferieterapiu | o .
combi natne siimtgrur agent mul tifunc™ onal Hi
puternice, dec Ot tratamentele c¢clasice conyv

extinde rapid Hinatmaageagaricemét oProgdesel

hibrizilor moleculari activi din punct de vedere biologic pot produce terapii putdfiidé

Maj oritatea hibrizilor mol ecul ar i sunt
variate. Dinto al i t atea | or pot fi menHadnaZHol hc &r i
de autorii[312l,ca i nhi bi tor. pot en Hi Hi sel ect isvi a

de la 1.33 la 60.4M. Di n acest Hi r de aiznehii b2 ,t of ac apar
mol ecul ar i cCu uni ttHi benzi midazol i ce nHi 0)
[313].

Produsele naturale joactkt un rlobkizinwolkalare 1
ai resveratrallui cu ebselenulun medi cament cu acH une ant
citoprotectoare. Hi bri dul mol ecul ar, care s
antiprol i f ersavarind tHe ld 1a043.87arM pe liniile deCcelule canceroase Bel
742, A549, H& HibriduHa maMfEskat activitate inhibitoane vitro a tioredoxin
reductazei (TrxR) la mamifere la o valoare g#3.10nM, " n compar a'Hi e cu
un inhibitor cunoscut al TrXR la Kg=8.54nM [314].

Dintr-o serie de1 de hibrizi fluorochinolosi | avonoi di ci -aslovedit sefit i z :
un agent antibacter i agschenxchiedigATCC Ip2d18) viae
mai multe medicament8acillus subtilisr e zi st ent £ | a t e Staphybcoeclsi n e
aureusr ezi stentt | a met Candida almicans (e&A2T GG ezx§22 3 )a H
(ATCC 90873), la valori ale CM$ de 0.0620.71ngy/ mL " n compar a™Hi e
referin™™™L ci pgpvardind deda®2d0324ag/neLi315C M

Au fost descrise serii de hibrizi molecdlaru u n i t A74piperazinkil)poidinds-

i), care sunt consi der a’Hi hibri zi ai ab
tratamentul cancerul ui c«cherarg3ichbN @ iait £d enreit \aa Hia t
activittk Hi i nhi bi tatidrolazei/Q;gtiazaa(@ypli7Ad) la I@paniidrde v a

la5.09la>50M " n compar aH e cMI=84mM. a abirateronu
Sunt cunoscuHif dir rbia fldigmentumezitdutiicolednalic cuplat cu un
fragmentNGd onor . Un hibrid din acest aloleculedoele de o
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NO el i berate sel ecuhevpdtnoccell wllaerl e( HGGC)c | mw nik

acesthibridp zi ntt o activitatenvtaoh | pratit i fefatt et

tumoriiin vivo, la1lCyde 1. 41, M 45mptit r2 va0 | i ni il or ce
HepG2, Bel7 4 0 2ZrespdctiveSMMC-7721[317].
Uni i aut or,i ane ndoHi aothemdite deosebitt cawer it

prezintt o mare oportunitate pentru progre:

continuare. Un exemplu " n acest sensutm@mst e
sintezec | i ¢ k . CompuHi i noi au fost test a’Hi pe
model Lri mo | eud précant ATPapaetopdizamecpzeil “n rezultat

identificat un hibrid molecpraridih aceastitasberhn
linile de celule canceroase S&#2 0 ( col on) ‘H$H (neurebkagtoent la kg de Sk
0. 35 1iM[31G. 3AI "Hi patru hibrizi mol ecul ar au
apratoxina E, unudi ntre care au prezentat activita
HCT116 Hi secA el'HH ec o dee "VtErGEF'Hi 4= 0s 6PN annMb nidil ,a r
ICs=0. 12 n M. Dezavantajul acestui a c odazadivia ~ n
prin desh dr at ar e. Celtlralprebhi brtitdfacmavdi metil
mani festt activitate excelentt asuprsadetmael u
1.99 nM I a 0.47 nM. AutoeBi habrcaentbuzmohat

mai stabild.i di n[31D,8X%]i ne este justificatt
Cn viitor, ar trebui st ne aHteptitm | a
hi brizilor. Cerin™Ha crucial ¢t aedecaoi téarea

l a moment nu satisface cé@&ri mHalrenavrei dprzvaod!

met odel or sintetice care st permitt accesul

fie investdeagradedt tdteorctt r@®n continuare vor fi

unor hibrizi moleulari din seriile ditri-, tetra i pent anor | abdani 9-i ol

sclareoll7.

4.1. Sinteza hibrizilor molecularitetra-'Hi pent anor | ab diainicec i cCu un
AHa casmmesn 'H onatunantegraivamt a| al sesquit e

dri manice natural e Hi bi ol ogic active, T

asemenea, este cunoscut faptutk der i va Hi isiaz ahatcdar ontainc Ifiecsit

activittk Hi bi ol ogi ce, cum ar fi cea anti mi
HIV, anticancer etc[37, 21]. Cn continuare vor fi preze.
hibrizilor moleculari tetra 'H pentanorl abdani ci car e con’Hi
fragmente azaheterociclice, prin r éciealieal c |

activitit™te 'Hintarbtaicftlemgiece a acest omdsinteddai
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‘W elucidarea structurii unor sesquiterpenoide homodrimanice cu schelet diazinic, care au
prezentat o activitate anti baetbed2Phant excel

Cn calitate de materi.i p r iimaie7-ox@-U3,14,156,%6t u i
tetranorlabeB-en-12-oatului de metik7 'Hai sesquiterpenoidei drimanice naturale d8ran-7-
ona29[212], care poate f 27proviboHI meitt addidi aaurecsd ceutud
[323]. Cn acest 2@afosto bcldinmpuuts ud i n27, folosintl adHierea els t e
microunde (MW) conform metodei descr{s2?.

Sinteza bromurik83din esteruk7a f o st rSabpapitolul @ .#ichnfofmnmetodeli
descrise 214]. Tratarea acesteia cb+(p-tolil)-3(2H)-piridazinora 374 a condus la hibridul
molecular esterul metilic al aciduluiako-12-(6-oxo-3-p-tolil-6H-piridazin1-il) -11-homodrim
8-en16-oic 375(Figura 4.) cu un randament de 75%.

CO,CH,4

283: 374 CeHy-CHs

ReagenWwi Gi cioKaQbDi, DMARA, 48 are, trc.e75.0%. 1 e
Fig 4.1.Sinteza hibridului molecular tetranorlabdaBics.

Structura compusului hibrid75e st e confirmatt despdetauniR i | e
ce corespund grupelor esterice la 1736"coarbonil la 1662 cify C-N la 1590 crit H inelului
benzenic la 818 crh Prezen™a unit L ™i i gpeéctut pratonicpen e st
semnalele dublet ale protonilor aromatici f#Cs N@;7.56 ppm, €ritCs g 7. 21 p p m,
cele ale prot uHiCiles. 6dli nHipo&.i9H ipem,C i ar pr e
singletul protonilor m e3t58 ppmcSpectrdl icarbonginclugea r e
semnalele atomilor de carbon cuaternayid€ 1a164.0 ppm, gde lal 32 . 3 p @98 Hi
ppm, daar ofHlii | aarl ede carbon din unklddIppra (6Fi az
139.3 ppm (@ )ih32.1 ppm (€}jnk29.6 ppm (€nCs HiCs }irk29.5 ppm (@) 125.5 ppm (& i
Cé Jini

Bromuril e dr30230831CH31lani THo a t ateritr [, muattaii a
[210] a u stabil it condi Hi il e opt i meubcgpiminlt2iiu S
Reac™i il e de cupl ar e 302 311 308 H 310 o BHp-toll)I3@H)-me n ~
piridazinona374au f ost MWMN-dneettu dtaeccetmmi d& ( DMAA) " n
potasi u, at ©t[324]n €O dHISiIi | acl @gacre €Y e o g iHsenMm® rt c

hibrizii moleculari376379c u r andament eTlamlulché n™"Hi onat e ~ n
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A :\]lq
* i sauii NS
30/2R=Br;R1=H 376 R=A;R'=H
311R=H;R'=Br 377 R=H;R!=A
308 R =R' =Br; A%") 7'CH, 378 R=R' = A; AS®) CH,

310 R =R! = Br; AY6}80) 374 379 R =R! = A; ASOS0)

ReagenWwi Gi ciokaQbDi, BMARA, t.d, 84 oreg3®0%; i e
i) K,COs, DMAA, MW, 20 min., 3484%.
Fig 4.2.Sinteza hibrizilor moleculari pentanorlabdar8i6-379.

Tabel4.1 Si nteza sesquiterpenoidel omB3768/M0i mani ce

prin metode clasice Hi |l a iradiere cu
Compus Met oda cl| asi Iradiere MW
Ti mp rea Randament,% Ti mp r e a (¢ Randament, %
376 24 51 20 51
377 24 34 20 34
378 24 80 20 84
379 24 77 20 82

Trebuie mencHi omattoda pa udogua a oferit rar
ma i rapi dBO2HIAbsmprutHiiinsepar abi |l i cromatogr af
cuplare a fost fol osit amestecul | o-p-tolil= n r
piridazonitdrim-8(9)-en-7-ona 376 'H 12-p-tolil-piridazonitdrim-8(9)-en7-ona 377, spre
deosebire de bromurile ini ™ ale, au fost [
coloant " n acel aHi rapoTfabeul4du un randament

Datd e spectral e conf i376Hi377s tspeutral tiRalrcampuswump u |
376sunt prezente benzile de absorb™ e carac
1721 CHi % pisdazihonic k1590 OC-N<) Hi ar o fnSpgedtrs prodriczal ¢ m
compusului hibrilB76include semnalele dublet ale protonilor aromatici la 7.59 ppmHCs );

'H7.24 ppm (G ol Cs ); cele ale protonilor E Ca 7 . 6 9 Hi 7.03 ppm), [
este reprezentatt desiciGu bal e5t.ell9% 'Hir o4t.o08n7 | poprm,!
metil Cy» la 1.80 ppm.C spectrul**C RMN sunt prezente semnalele atomilor cuaternari de la
159. 9, 135.2 ki 200.5 ppm B3 gupei cadbonit €dinp r e z
unitatea terpe i c t , i a rmiridhzinangeste reprezéntat prin semnaldke 1a159.7 ppm
(Cs)i144.5 ppm (€);139.8 ppm (€); 131.7 ppm (€); 129.8 ppm (€ fils }; 129.7 ppm (E)y,

129.6 ppm (Gx; Hi 12 bfiidyy ppm (C

Cn cazul 3FbspestwlsRuilnucil ude benzile de abso
grupele carbonil 1655 cm OC-N< la 1594 cmi* “H inelul aromatic la 814 cth Spectrul*H
RMNcon™i ne semnal el e p23dppm(G),7.80ppm@ds-HCsg a Hii n &' n
ppm (G- 'H Cg?) Hi ppma(Cs)6 . BIB 7. §,1 ippm g Cbst iitastHi a

156



confirmatt de semnalele gubl &t 181 Hi pr5ot0OdnNif
gruptrihl anet.i89 Cpp m. Supli ment ar lekatenalerdea e
carbonC;, (45.26 ppm), & (15.22 ppm), €(132.7 ppm), ¢( 1 7 0. 6 IO ppri),iiar C
semnal el e 7~ nl5%.9g9 upnpena clo2nsf.idr mb prezen™™a i ne

Bromurile individuale308'HH310" n ac el e a Hi c -p-told-pirftkzonitdaim d a t
8(9)yen7-ona 378 'H 11,12p-tolil-piridazonitdrim-5(6),8(9}dien7-ona 379 pure cu
randament ellavelulsnldi cate " n

C mspectrul IRal compusului378s u n t prezente benzile de a
grupelecarbonil 1a1663 cnit, OC-N< la 1594 cnit Hinelului aromatic la 810 cth Spectrul’y
RMNconfirmk structdubl e pmonopsemorai eé glal e
5. 14 CHi »l a0 5ppm, HC 5. 24 ppm, s i n galomdtield e ¢
2. 32 Hi 2.37 ppm, dar Hi semnal ele dulyb%et a
p p m.spe@milcarbonice evi denHi azt semnalele atomilo
(1346ppm),¢( 16 3. 6 PIPO¥Hpprg arC Hi cel e al e atomil o
125.4159.3 ppm.

Spectrul IRal compusului37f9c onf i rmk structura acestuli
caracteristice grupelararbonil G la 1652 crit, OC-N< la 1587 crt, | egbtturilor
cm® ‘Hinelului aromatic la 813 cth Spectrul protonicinclude semnaleldublet monoprotonice
ale grupelor metilen Gl a 5. 24 Hipl 2. 58 4dpridi & . 48 ppm,
inelele aromatice | a 2.31 'Hi Ri B6r pamo matair
slab la 6.817.57 ppm. Semnalele dapectru™>CRMNc onf i r mk prezenSa at
la 135.0 ppm Gg la 159.9 ppmk i 7 [aC185.4 ppm,H a celor aromatici prin semnalele din
regiunea 125-459.4 ppm.

Structur a midcompaduleid37@ ac Hfio st confirmattit de
di frac™i ei c u 32z €onkrm@malizenantgenaostrustiradel compasid
cristalizeaztC2ah grspemubkbpia™Hmahocl inic, ca
asimetrc e cu entit & Hi mo |l ecul arfgurec A n Tagmerd hi v
azaheterociclic din mol ecal dovAediptr eac ufmi Hd i

pozi H i “"n raport de 1:1.
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Fig.43.Structura m Fig.44Pr oi ec 'Hi a ¢
compusuluid379. Atomii de hidrogen asimetrice “n st
sunt omi Hi pen a compusuluB79,

Structura cri s37arle ikl tak cdoicmmp u'smpgaidhet ar e a
asimetrice supramoleculare care’'seat i-ad| degul axe.i cristalogr
Figura4.4 Fi ecare coloant este construittkt dat ol
i ntermol ectl abDi sda n-tidatipide’sa ¢ h t-un dnterdalr de 3.3% 4149
i

Astfel, “n premier L27Hp osrensignudi t ke pleamo¢ @do
drimenona?29, au fost sinteti naHopvemdll osalve,prpmn
microunde,0 serie de hibrizi moleculari n@75 379, caramben®i fragment e

diazinic, iar structurile lor au fost confirmate folosind spectroscopia RMN, spectrometria de

mast Hi di frac™H a cu r ameitroXa paectmona drHi st a
anti bacteriene aotepniui amat ¢ ul7LlCHMpbHiedidli amit i
de | a excelentt |l a bunt. Rezul tatele +1est

activitate sunt raportate eapitolul VI, iar activitatea compusul@79afosto r evet at L .

42. ObiHerea hi brizilor mol ecul ar itriazblieet r anor | al
Cn literatura de speci al i3 #lamestsweile sake ciHi o

antibioticele rifampicina sau actinomiwhi na

[325, 3. Cn plus, acesta prezintt activitate

Se presupune, ct propriett ™ | e 32suntildgateodei c e

reactivitatea grupel or adledfiéi hbiolkddicc din gsituswgilat u r

chemoreceptoal@7, 327].

Recent, hibrizii molecular a u aptrut ca un i nstrumen
medi camentel or 'Hi au atras o atenHi e consi
biologice sporite[328]. Aceastt abordare se bazeazt pe
farmacofore <care pot produce compuHi hi bri
disponibile.
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Barrero K i col ab. au compar at activitt
homodri manice simil aagte, ulHii mau ooreczlinztito n@rt
pronun’Hat e. Ac e Htceta caiut orteoma rcc a3za'H fesaqdtipuahilor g o d
este similart, i1 ar cei din wrimhtd @®ta viknt £ ac

At ©t dc®©mahi i homodr i ma nii)-sclarpotl? sauf (+)s csli anrt eed li

25 [87]. Cu toate acestea, sintezele homodri ma
ceea ce face mai av ant altedolre [214.ePnirt wrraare,acprunitatea™i i
HiinH fick este interesatt ~n odt'H mEiraela tue

promi "HLt or .

Anterior, hi bridizarea mol eculart a ffos:
homodrimanice cw ni t £ "Hi [55] Ha za na \«c et ca rezultat sin
posedt acti vit at]|[B6]. @untdaie bcasted, aiciunwd dintre aceste praddse nu a
demonstrat activitate antifungict.

Triazol ul este urmvdragmeat debmelduceamént |
Triazol ul Ssubstituidt este un farmacof or P
antimicrobi g32%332%k i Paemttirwi raal"embuntt £ Si propr
sesquiterpenici rapbra "Hi anterior, autorii au combinat
tri anNesubet[37t uiotbEHi n©nd hi bri zi mol ecul ar i c
antioxidante a biomasei de cianobactér.

Cn conti nuar e nteze ale uhor sesq@terEenotde homodrananice noi cu
uni tt™Miri hzad) 4ce prin i ntermedi ul hi drazin
structurilel or  'Hi propr[B38t Lt Ant er boo)] ogbmpu Hi Si mi
r e a cOHi an kil d r i d'&biciclahorothunésaici cuHet, 2, 4triazol-3(5)-aminal57].

Sinteza compuHilor tetranor | 4Sbhidroxidriman dor
9-il)acetohidrazidei380, cu un randame nt -scldreolidd Z5 Hisponibile b a
commercial [334] (Figura 4.9. Ulterior, acetohidrazida380 r ez ul t at t a f os
i zoti oci anaHi substitui "Hi “n Et OH8lade ou r u
randamente de 831%, iarpent r u a scurta timptuthk deadiean
microunde (MW).

Cn condi "Hii de iradi er e-urtmp semraficabvurmaidseurt r e
(5 min) “n compar aHi eTabah4)a,bodararena aombeke’
38lddau f ost ob™Hi nut marabieu(859 2%)d.am&nt ectcwomi | e t
sint e38ladaiH f ost confirmate prin spectrosco
analizele HRMS.
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Tabelul 4.2 Sinteza carbotioamidel@8l1ad” n condi Hi i |l e c¢cl asi ce 'Hi

Compus Met oda cl asi Iradiere cu microunde
Ti mp de Randament, Ti mp de Randament,

min % min %

381la 300 86 5 87

381b 300 83 5 85

381c 270 85 5 88

381d 300 91 5 92

Spectrele IRale hidrazincarbotioamidelothomodrimanice38lad ¢ o n f i tructuka s
acestora prin benzile de absor b"™Hi e-338anmact e
grupei hidroxil la 32998209 cni, grupei carbonil la 1731695 cnt, grupelorGC-N la 1549
1532 cm' 'Hi>C=S la 11811151 cni. Spectrul hidrazircarbotbamidei 381a mai include
semnal ul caracteristic | elg L1695 r arffi iar doel® |alke d
hidrazircarbotioamidelor381b-c includ semnalele caracteristice inelului aromatic la-833
cm™.

C spectrele'H RMN sunt prezente semnalele glet ale protonilor din grupele amine la
987 . 7 ppm Hi din grup€d @ HngtCal 1diln PoZj HOIL E

spectrul carbotioamideB8la sunt prezente semnalele dublet ale protonilor metilenici din

radical ul &I08 ppm, liaa~ rcBle aler carbvbtioamideloB8lbd s e evi den’
semnalele dublet ale protonilor aromaticla=7.1 6 ppm Hi semnal ul si ni
at aHa Hi l a i nel ul ar o88dHB&dl dai 2 . M2l eHi wdtde [2e7 ¢

Spectrele carbonica | e c¢ o BladHinlcolrud semnal el e at omi
>C=0 | a 181 ppm Hi 175 ppm. Semnal el e
hidrazincarbotioamide88lac onf i r mt pr ez en"Ha g r-1B®ppm premt "Hd |,

i nelelor aromati ce 38lbch mol ecul el e compuHi |l o

Cn continuare, h 88tlardaaaui f coasrt b ottriactaantied eclue s c
(de 8%) conform procedurei descrigis5], 0 b "Heerc® raamente de iBB% hibrizii
tetranorlabdanic8824 d cu fragmente 1,2;#&iazolice.

N
N

P \
I]/

381;-d 382';-d
a. R = -CH,CH=CH,; b. R =-C¢Hjs; ¢. R =4-Me-C¢H,-; d. R = 3,5-Me,-4-OH-CgH,-
ReagenWwi Gi cipNHgNHIAIM (95463 EtOH, eftud b @re, 85%;
i) R-NCS, EtOH, t.c. 4 ore, 8391%, sau MW, 5 min, 892%;
i)NaOH ( 8 %)-3ore7 @83%%,, 2
iv) Bromoacetofenona, B, acetona, t.c.,-3 ore, 7880%.
Fig. 4.5. Sinteza hibrizilor moleculatetranorlabdanici cu fragment 1,2/azolic.
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C spectrele IRale triazolilor382ad s u n t prezente maxi mele d
grupeiamingl i n unel ul tri azol 3836 dff, grupei@CiNeail57hdrid r o x
Hi grupei t i -0168amb o rCinl slpe c1 382k et evazdeh (H aiz t
absorb™i e caracteristict | egtirur’in cdeulbd ea lde
382b-c cele ale inelelor aromatice la 101016 cni-

Spectrele protonicenclud semnalele singlet ale protonilor aminicila 38.3 . 4 ppm
protonilor metilici G, Ci3, G4 Hi 151G 1. 1, 0. 8, 0 . 7 iaZblului3B2aguntp p m
vizibile semnalele dublet | a 5. 27 'Hi 5.11 p

i ar ~ n c el &2ba kemnate dublat fad-5.9 ppro ¢e corespund protonilor aromiatic
Hi singletul c emectoirle sgptuandaet eg rluap eil me | ul ar ol
382cH882d | a 2. 40 'Hi 2.20, respectiv.

Spectrele’>c RMNcomp !l et eazt d a382aed prin semmalple htonulair
tiocarbonilic la 175 ppm Hi 167 pOnm scpeect
compusului382as e evi denH azt semnalele de | a 130,
radicalului alil, iar cele dela 12657 ppm confirmk prezen'™™a in

compuBd2bdolPent ru @&82cdpu Hieipl amitae | al eehpr ot onu
spectrelelH RMN( 13. 55 'Hi 13.46 ppm, r espespdactiele™) Hi
RMN(1859245. 2 ppm) confirmkt uni[3&f anj ament sim
Al chi |l ar ea382d0d anp @ 'Bliskt o rr ebomoae abE emant2 "~ n p
EtN  ° nCONBS7] ‘Ha condus la 1,2;&iazolii Ss u b s t383& di Foiliarea acestora este
favorizatt de nucleofilitatea cr-teaza3dtibnelora a
respective382a d, iarunadintrecel dout f or me taut ome3B2ddgstesi b
un tiol aromati c,i 0 ma cuwlteeoaseinferfdbln Pa aeikiee nr'itaa d
C spectrele IRale triazolilor tetranorlabdani@83ads unt prezente maxi |
caracteriice grupei hidroxil la 3368214 cni', grupeiGC-N la 1597 crif, cele ale grupelor
tiocarbonil la 776725 cm* Hi car b o679 cmt. a Shp@&2 r e | 383aly demp u '+
asemeneda ncl ud benzile de absorb™Hi e laidalédscrgr i s
Hi cele ale inelog7lco'r Stpmatiucae haedfpéBae es
protonice n care sunt prezente semnaGszedelisldlilg!| et
0. 8, 0. 7 CHi O.®eippme tHil enr i gpd eett aufl e ngornui ct | a
383a'Hdedubl et ul grupei metilen din radical ul
aromatice di n ma&83edeusiteel ec ocnofmprunthitiltorde s e mna
deb797. 6 ppm Hi singl et palra alg molgoudeloB88céiB83dla 2dll n  p
'Hi 2. 21 p pSpectrele’®CsRMA al¢ iriazolilor383ad c omp | et eazt da't

structura acestora prin semnalul atomului de carbon carbonilic la p@3 cei din radicalul
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alilic din molecula383al a 130, 118Hi Hisedth.a8 epgmat omi | or
aromaticelal154 24 ppm al 83bdompuHi | or

Cn plus, structuril e s383cdiB33d a rfoptestabilite granl o r
d frac™ e cu r alzieg Xr ipleg mob.nt cHii s4 .ai (

constituie 50%At omi i de hidrogen sunt omi Hi

Ambi i compuHicrastal s ntuvmblceid st arl & zHHit < a
grupul P2g&2428a™Hi asli st emul ui ortor ombi c382chdudg e a
dout entitt’Hi cristalografice independente

punct de vederechimi cu o mol e-DMH £ de sol vent

AHa cum era de aHteptat, parametri.i ge
apropi a’Hi , acest fapt este demonstrat de
e x e mp Figura 4.6estep r e zdoardtrdctura moleculeh. St ruct ur a cati st
doilea compus este c3BIsDMFtogiri stdi nzmbl &c uime
raport 1: 1: 1.

|l nt erac™ uneaA HiBt'rne rneo'Heeacuual ed rei s38Zxrlesten L
realizatt prin intermediul | egbtturilor de
ce formeazt re'Heaua supramol eculart Dbidi mei
110. Lan ™Hul supramol ecul ahrguraudn/i di mensi onal e

Structura cri sB88dpionatt ea fd o ncpaursaucitueir i zat t
i nfinite carae l|suen gfudr ndeiarzetc "Hi ee iFig0ald(d}. aAcHeas tceu nh
supramol ecul ar e, car e i mpLij citsumbl ecconlsetireu i
intermol eculare de hidrogen OT HAAAO Hi OT HA
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Parametri.i H:eQltBtt HAAAO®L A d[eO1BTH 0.82 |, HAAAO1A =z
01BT HAAAO1A 169.3A]; N3BTHAAAS1A [ N3BO05FHy®58&E.293(4) HAA
i, N3BTHAAAS1A 172.9A]; O1BT HAAAS1B [OkAI2H D.BE3(j4)
O1AT HAAAS1B 179.8A]; N3ATHAAAS1B [ NBxADFHY®058)63.291(4) HAA
i, N3ABHAAKSSBA] .

Fig. 47.Re ' Heaua supramol eculart 2D d382cviszt uwdalct d
lungul axeic. At omi i de H care nu sunt i mpl i ca’Hi

omise.

Parametrii H @IgItHAWAABR O ®Aiej, HAAA205%y 0.5-2) ,3 .0016A3A(A50).
011 HAAAO2 172.2A]; 021 HAAAN3 [xOQ5Hy,068-28 22 .i 7 8 HAR)A N3, 2
151.0A]; O1wi HAAAO4 [O1wiH 0.85 |, HRAGAOL5R. OA] ;i , Ol
[ O1lwiH O0.85 j, HAAAN2 2.14 i, O1LwWAAAN2 2.921(5) i (

Fig48Structura supramolecul arh sbnsotudatétr
compusului3d83d

Astfel, 7~ n pr $suoareolld pin intetmedid (#)kclarecdidei?6 au fost
realizate sinteze eficiente ale hibrizilor homodrimanici cu fragment hidrazincarbotioamidic sau
inel 1,24t ri azol i c. Produsele au fost ob™H nute ¢
‘W prin iradiere& cu microunde. Hibrizii molecular381c’H 382dau demonstr at

antifungice THi anti bacteri edkr,deaextciedietnatee
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moder at t. Rezultatele testtitril or -actvitate rsunz i | c

raportat€ @apitolul VI.

4.3. Hibrizi molecularidi -, tri-, tetra-'H pent anor | abdatazolicek cu uni
Compu Hi i care conHn fragmente tiosemic:

de propri et Hi f ar matcuomoorgail cke, iannctliufsuinvgi cda

anti mal @345lct Tebosemicarbazonele sunt i nter me

cu fragmente 1;8azolice.

Cn |l iteratur a de specialitate suntcu pu’l
fragmente 1,8 i azol i ce Hi eval ups @&34@ct i vit kL™ i | o
Cn continuare vor fi descrise datele re

fragmente tiosetmiaaolhbiaczeni caer eHi aRbunf3I®B39. si nt

CeHs

R
‘ N
N-N={_ |
"’//OH S

385a,b

386a,b 390

387a,b 391
384a,b; 386a,b: R=H (E-/Z-); 388,390: R=H;

385a,b; 387a,b: R=C¢H; (E-/Z-); 389,391: R=CgH.
Reagen®wi &i ciovesGSiMie; Me@Ns t.cr, X5 anin.Wei0%; ) )
i) NH,NHCSNH, sau NHNHCSNHGHs, Et OH,-246r8,A8 0 A&-93%7 5
iii) CeHsCOCH,Br, EtOH, t.c., 814 ore, 587%.
Fig.49.Sint eza compuHi | or di ntazolicabdani ci ¢

Cn calitate de materi al i ni "H)-szlareolplE/,cére u s
fiind oxidat cu KMnQ a produs B+hidroxi-15,16dinorlabd13-ona 19 cu randament de 90%
[49]. Cnt artewlu lr e a c "Hil@cu trirhetilsilimetansutfomat MeS@SiMe;” n Me CN
sa o0 b "Hi rdwdrlabd@8%0)elrB3-ona20cu un randament de 80%iqura 4.9 [50].

Cn continuar e, 19126 tic¥imicdrbmzida satfdnihiesémicarbzida
("n raport molar de 1:1.1) au condus | a cor
3844,1387a,b[339], t o™Hi ob™Hi nu™Hi ca amestecuri de i

C nspectrele IRale tiosemicarbazoneloB84a,li 387a,b sunt prezente maximele de

alsorb™i e caract er i s-+{l58¢a@T, tipcatbqniéld I¥01266mci naenind a !
la 34243414 cnt W 32963251 cni', i ar ' n cazul 3843b H 38Zanimaiar b
sunt prezente benzil e de absorab e Fagmerdaur a c
ti osemicar bazoni6®cnitaSpett®ldld RMNIc5on4f i Himt st r uct
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c omp u Hi prin semnal el e 15§GMQs CptHCo@ | ne iprrtoetyovna ll
0.74 ppm, iar cele ale tiosemicarbazon8&4#ab 'H 386a,b prin singletele protonilor aminici din
fragmentul tiosemicarbazonic la 8:68. 22 p p m, i ar 38bgb dii@&ablprinc o mg
semnal e dubl et K i tripl ed7.19gpne Datele cspectralé buatr
completate despectrelecarbonicea | e ¢ o n3f4ab-B887alw prin semnalele carbonilor
tiocarbonilici la 180.1175.9 ppm, iar semnalele carbonilor din inelul aromatic régiunea
138.3124.0 ppmconfmk st r uct u 3&8babdi@87gou Hi | or

| Nt er ac ™ unea B8baphdtl837a bcazbly @mzanmraeledrof enon a
raport molar de 1:1) a Geii@9lsu fragmente &;Bagaliceli i
[339]. Tot uHi unel e t ent at388 B 3849 erin heteraxiblizdrea e
tiosemicarbazoneld@84abp H 385a,bcu 2bromoacetofenonandes “~ ncununat cu S

CepectreleIRa | e c o BIH3IYY wnrt prezente benzile d
grupei >C=N| a16 14 'Hi CB&1a83754cent. Spectrele protonicenclud semnalele
singlet de protonilor metilici G4, C7, Cig, Cio HC20 ™ n i nt e f08lappm, Imultpletdle6
protonilor aroma?7i@b% ppmi At eseamhal elfeHl8i ng
6. 73 'Hi 6.52 ppm, i a390nsapie cit r drldlatulckrgrip prosanuluiu i
ami nic | a 4&pectreBC RMiNanl e Co o BAPLHBHLs @ revi den ™ azt
atomilor de carbon tiazolici de la 169180.9 ppm, iar cele ale anilor de carbon aromatici sunt
| ocal i za™ ‘126.6pre.gi unea 138. 1

CompuHi i trinorl abdani ci c u -tihzoleey auefast e
sintetiza'Hi por2Gdomedcialdes paniskeil akt eotada prin
8U-hidroxi-14,15,16trinorlabd12-ona22, cu un randament de 65%onfam metodei publicate
[51]. Tratarea hidroxiceton@2 cu MeSQSiMes" n Me CN ~ n c o/s0HaicéHdus I e d
un amestec de 14,15;t6norlabd8(9)-en13-one 23 H 14,15,16trinorlabd7(8)en13-one 24,
cunoscute( "' n raport de dl del9l%, cate au fesnsdparate au sucdpsohd
cromat ogr afcuslicapeefiger@4.19.a n L
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396a,b 402
397ab 403

392a,b; 394a,b; 396a,b: R=H (E/2); 398, 400, 402: R=H;
393a,b; 395a,b; 397a,b: R=C¢H (E/Z); 399, 401, 403: R=C H..

ReagenWwi &i ciovesGSiMie; MedNs t.cr, X5 anin. Woil1%,;
i) NH,NHCSNH, sau NHNHCSNHGHs, Et O 8246re,A08 0 A CG83%6 5
iii) CeHsCOCH,Br, EtOH, t.c., 824 ore, 5266%.
Fig.4.10Si nteza compuHi |l or trtiazolwr | abdani c

Reac ™ i | e22@Q%cmp utHii d e mi c-Aebhatt dbsesmiuc a4r b a
molar de 1:1.1) apr odus compuHi trinorl abdanB9ali cu
397a,b [339], t o "Hi ob"™Hi nu Hi ca amestecur. de i zo
utilizate “"n reacH ile ulterdioar e &-ipedutah s e p
reac H ei se tr aEamsafsmbimatt “n i zomer ul

Cn rezultatul r e a c "Hi 39RadiB97albicin Zbroraoacetofensna mi ¢
“"n EtOH (" n ra-par f ommbar cdep BOBA0Bdu fragmente 1;:3 b d &
tiazolice cu randamea de 5266%[339].

CepectreleIRa |l e co®ByB4d3s eoevi denHi azt maxi mel e
gruptri tlan6e79t60zd, OC-S " n regi-hedki754el e car a
i nel el or ar oma t-65¢ ' Spactrek pratomicev @ah Uil r M5 4st ruct L
398 403 prin semnalele singlet ale protonilor metil@i;, Cis, Ci9 H Cyo localizate la 1.6-0.66
ppm, dubl etel e ki t ri pl-@@9egpne iarpsingetele din tegunea a r
6.846.09 ppmcaf i rmk prezenSa pgraldftreangurewmit udi N i pezoil
tiazolilor 398'H 399 sunt prezente semnédesinglet largi ale protonilor hidroxilici la 4.27 ppm,
iar “n sped4lR’H403s etminaaz celliel osri ng !l etm dce nlf a r ;L 4 §
| egtt uDi®iSpectrald®c BRMNa | e ¢ o B38UA3indlud semnale atomilor £din
inelul tiazolic la 170.a169.5ppm, ¢  n i nt er-¥&A9 ug10WMIB DOO5 ppm co
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prezen™Ha fragment Bl vait otmi d 20| idci,n iianre | pr ez eanr
semnalele din intervalul 13822 5. 6 p p m. Cn 400 éicd®lrsent mezehté a z
semnal el e atomil or gde cla2r9bh 2n Hjle &1r2833 69b SptpH, u 1
i ar ~ m tiazodilor €02 'H403 sunt prezente semnalele atomilor de carbgh @ 12 2 . 5
121.7 ppmHCgl & 135. 8 Hi 134.9 ppm.
7-Ox0-13,14,15,16etranorlabeB-en12-oatul de metil27 este un intermediar important

“n sint ez a-Hpentmpuabtaniodt 1t t frraagment e t i odiszolidec ar t
Sintonul27a f os't 0 b-Selareolide25dm nd¢u+d et ape cu un r @
[54]. CetoesteruR7a f ost t r an&%eniv-omaa9 cu um randlamennde 98% prin
reac H a darderd astmoxti ec de KOH ~Four&4.1Q 151t i mp
Co mp u Ht Hperntaaarlab@anicf04407c u fragmente tiosemicartk
conform metodei descrise anter[8r1], pornind de la cetonel®7 'H 29 'H tiosemicarbazid sau
4fF eni | ti os e min@portimdazded:A1. " ntr

C nspectrele IRale tiosemicarbazonelo#04i 407 s u n t prezente benz
caracteristice pen3dlslwntdiocartporilllacl258242 emt'HOCA 1a3 5 0 -

15941556 cnt. De asemenea pe ct r u | include benzile de ab
la 17201 7 33 Hil61tnt,6 7i ar ~n c 408HW#0O7cwmip ufHi é ent e
absorb™Hi e caracteristice inelul uiclad53Hm6t i c

838 Hi ™ 6Spedtrele pnotonicaale tiosemicarbazonelof04i407 conf i r mk st
acestora prin semnalele singlet al6e 6@2r optpom.i
cazul tiosemicarbazoneldi04 'H #05 sunt prezente seralele singlet ale grupelor metil esterice

la 3.67 Hi 3.70 ppm, 15CHGJHe 1s€0h er @ g ic@9 @pim| b r €
‘Hidubletele de dublete ale protonilor;;da 3.203 . 22 pp m. Cn cazul t
drimanice405 'H 407 surt prezente singletele protonilor metilicih{C Ci2, Ci3, Cis Hi 15 'Cn
regiunea 0.84 . 80 ppm, i ar semnal el e dulRR2lletp pHi ctor
pr ezen Ha protonilor ar o ma0s iHd407. Spectrul i@ IRBIN u |l e
completea £t dat e eael e peac @@l prin eemnalele carbonilor tiocarbonilici la
17871 75. 8 ppm. Spectr el e 40d4'd#0pinclut senmaleleratomilordle i m
carbon tets(alsbulb.s7t i Hiui §4192C8. Op pHi) , (X84 D. 2p phn)
ppm), Go( 1 71. 6 'Hi,aldcelar dib grypglemetilig( 1 3. 6 'Hi 13(33 2. 5 pH
32.6 ppm), G4 (21.2 ppm), Gs( 1 8 . 4 'Hi 18. 5 ppm) Hi din grup
compuHil or p e406 B iM@/rsk avbi ddaenni’Wdiia z L semnal el e
tetrasuMib42ppm),igfil2@. 6 Hi X2AH6.15 5ppmm,) i al e
metil C; (13.2 ppm), & (14.3 ppm), Gz (21.2 ppm), G ( 3 2. 6 pip (03.8 ppim). C
Pr ez en Ha semnalld8dl@r3 ‘pmpmr e@indne mt pr ezen Ha

mol ecul el e405Hd&0YipuHi | or
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Reac™i il e ulteri oad40440adu 2bromoaoesolemmnac anr braazpoonr
1:1) [339] au condus la 1;8azolii 408 411 cu randamente de 3% Structuile tuturor
compuHisliarn endiza™ au fost conH 1°c MANREMN).pr i n

CO,CH;, CO,CH;3

S

A
=

R
\
N
B N—NH -, N :\/S
406 >:s
407 i 411
404, 406, 408, 410: R=H; 405, 407, 409, 411: R=C,Hs. R

ReagenWwi Oi ci)KOH, IEt®H, ireflud, @ ore, ésaudV| 15 ore), 98%;
i) NH,NHCSNH, sau NHNHCSNHGHs, Et OH, 60884 24 ore, 7]
iii) CeHsCOCH,Br, EtOH, t.c., 46 ore, 8190%.
Fig. 4.11Sinteza hibrizilor moleculatetra 'H i pent arcwfragmed 43anolicc i

C rspectrele IRale tiazolilor408411s e evi den ™Hi azt b e nrigticd e ¢
grupelor >C=N la 16231575 cm', >C=S ~ n i73ltce'rHbalnwli | 253d e a
caracteristice inel el d.r CGm osnpaedtcree | en trd@gz oulr
HA09s unt prezente benzil e trdgeupete wabonil B™HI3R7 A r Hi
11621159 cnt,iar” nel e al e 408Hi#dPbueHiizliolre de absor bHi e
N-H “~n r egi3lld erh SpactrdedH RMN ale tiazolilor 408411 includ semnalele
dubl et 'Hi t rrarpmaticitla 7.0 ppnyHit ssninlgd et ul pegat on
inelului tiazolic la 6.766 . 13 pp m. Cn spect 408 HKO9 gunt eizbdemi c a
semnal el e singlet ale protonilor estli@Ci, Cci
Cig, CloHi 21&£1.880 . 83 ppimml|l &t el e de dubl ete ceplaapar
3.193 . 2 2 -BiB1 p@m. Spectrele tiosemicarbazonelor pentanorlabdda@él 411 includ
singletele protonilor metilici G, Ci2, Ci3, Cis Hi 15 ' Cn i nt e f0.83Appm, iar sétmndlee
singletdelal1l268 . 77 apar Hhn protonilor ami408H40 di n
Spectrele® C RMNc onf i r mt st r ud®8&4lilrprn samoaiefe earborlilaQ=N la
169.5, 169.1, 168.81i 167.8 160 ppygh,a dellle 43 dtdA®dmi2l, orl 4
C101. 6, 100. 7, 101. 0 Hi 102.2 ppm din inel
1395125. 4 ppm. Spectrel e 4089HAYUNdIUd sermnalie atomitoa n o r
de carbon t g(tlr2a8s.ubb sHii tolud®.16 €p pHN) 1 (4B7 11. 4p p'Hi)
ppm), celordld. PoHi Sk ®A74ppnG, 21,4 ppdn), Gs( 1 8. 5 T
18.4 ppm) Hi carbonilor Casseeictirela BampuH
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410HA11lsunt prezente semnal el e agt(dmri4l.dr Hie 1Q4d
C(156. 7 Hi,daé2. H @mpm)eli0(rl2di9n 'Hio zi@Iis.|5ep HD) ,
ppm),Gs( 21 . B2ppin), G2 32. 8 Hi 3s21B.PpMAH) HBHi7.G ppm).
Ast fel, “n  pr e)mdlaecoll6, pmi o aiziat edreme(d,itriy, | d
tetra, pentanorlabdanici au fost realizate sinteze eficiente,l cusi v prin met od
precum iradierea cu microundeale unor serii de hibrizi moleculari cu fragmente
tiosemicarbazonice sau #3i az ol i ce. Produsele au fost C
structura acestora a fost confirmattitdigrriarcF
cu raze X pe monocristal. Hibrizii moleculaB85a,h 392a,b a u mani festat

antimicrobiene pr @dOBuanc'idkitvei,t at ar s bl bct dut a

Rezultatele testtrilor h i b rkdactivitdteosunt ramoftat& cnu | a
Capitolul VI.
44. Sinteza hibrizilor mol eculB34oix atde tarzar a rclea
tiadiazolice
Necesitatea Hi i nteresul crescO©nd pentr
numtr ul "mldrd ot eraes zatle [d48 ABlacODeTrmncefHcarce u
c omp u Hi noi bi oacti vi pornind de |l a un pro

substan™e chimice prezintkt o t oxiecde brgahign s C

atunci ¢©nd sunt wutilizate ca medicament e.
Oxadiazol i Hi tiadiazolidi sunt clase d
pentru chi mia medi camentel or Hi au 0 gam
antiinflamatorie, antcnvul si vant t Hi anti bacteriant.
antimitotict, ant i f u[#0g34e343]. HIRer elHax dn di n munsa
medi cal t, au f ost dezvol tat e-0oxhaudrea zocalsiel oc t

tiadiazolilor [49, 34)].

Cn c on vor fi desarise sintezele unor sesquiterpenoide homodrimanice noi cu
uni t t Ydxadiazolicg ,sau 1,3Hadiazolice [350], evaluarea structu
bi ol ogice ale acestora,i lcoar € ns udnotmem i aud n thii rot
un poten™™i al [BS56,REGggi ¢ cumul ati v

2-(8U-Hidroxidriman9-il)acetohidrazida 380, a fost 0 bs@arenlidat2b di
comer croalett a'pntt rcu un r andaumein?H dae 8 &lfaeide® nf o
materie primk pentrul3j.nteza compukilor rap
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ReagenWwi &i cipolMED, BMF| 0l @, r 1e4aB2086%@, 413 (5-70%);
i)CDI,EttN, THF, o0UC, 74%,;
iii) Br-acetofenona, B, acetona3 ore, 8691%.
Fig. 4.12.Sinteza hibrizilor moleculari cu fragmente 1;84& a d i a z o tiadiazolit] i 1, :

Cn continuar 80aaftctesohidanaidacu disul fur
“n DMF conform p[39lc Btidizareaiuei cocaos$ ¢ bt t eHi cresc
anume, 0.5, 1.0 'Hi 8Ubidrexidrimandiail)-le3mttadiazoR(3H)-0 n d u
tiona 412 'H 5-(8a-hidroxidriman11-il)-1,3,4tiadiazol2-tiolul 413 selectiv sau
a Ha -a ed o vse gborttil dintre dxadiazoludl2 Htiadiazolul4l3d epi nde de car
TMTD f ol osiTaelu4f reac™H e (

Tabel4.3.St udi ul comparativ al r e B380¢ THMMTD. de h e

Cantitatea de Randament (%
reacH e ( 380 412 413
0.5 46 45 -
1.0 - 86 5
1.5 - 20 70
C rspectrul IRa oxadiazolului412 s e eviden™i azt benzil e d

grupelor amint Hi hl gupedc-Nla162@ci3 3 H2 Bir uped 1
la 1158 crit. Spetrul protonicc on™Hi ne semnal el e singlet al
cele ale protonilor metilici &, Ci3, G4 Hi 51Ca 1. 25, 0. 87, dpectruB  Hi
carbonical oxadiazolulu412 sunt prezente semnalele atomilor de carbon tiocaibdaill78.1

p p m sHin ine@l oxadiazolic la 166.1 ppm.

Izolarea 1,3,4iadiazolului4l3d i n amestecul de reac™H e a
spectralt pe depl i n &pecrol iRl fiadiamauuidi8inaudedennile a a
deabsorb™i e caracteristice gr up,giumicc-Nlmiesst H
cm?, 'Hi a grupei €. os@eetnullprotonicsunt prezentt SeMralele singlet a
protonul ui tiolic | a 14Cd@:H pnC Hia plr.o0td4o niO0l.:q
ppm. Spectrul*C RMN al tiadiazolului4l3c onf i rmt structura sa pt

car bon din fragment ul tSi) adHiazDd8 859 | @ p nluegBtCl
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stereochimia compusul#l2 a fost conf r mat £ def initiv prin met

monocristal figura 4.13.

Fig. 4.13. Structura Parametri i H@@#4tLtuaH @r. 8®e j, HLLLO

mol ecul ar & p2. 740(I502HQ3,170.9; NI-HL L L OHLDNB86 i, HL
. N1LLDOBLRX-05-y,-112 2. 7OBHOZ2 160.9); O3-HL L L S-H

412b bll.tl\:lvelul del 0.82 |, HLLLSD5®,-B5ty, 1] 2, 0BBHI1ILRT (

plr.o at ',: ate . a Figura 4.14. Legtteur de H i nt e stroctuta

elipsoiziior ermic compusului4l2 AtomiH care nu sunt ir

i 0, . .oy -
constitue 50%. hidrogen sunt omi Hi pentru c

“
, =\ A
,prx \ ,/Fyri/
Fig. 415.Fr agment ul structuri.i cristaline <care
supramol ecul ar442 Admidehic amenpms usunt i mpl i ca'Hi

sunt omi Hi pentru claritate.

Formarea compusulldil3poat e f i explicatt Ppiguiant.léme c &
TMTD interac™Hi oneazt cu c380mpu’ldi icomr cmem ga a
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