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OLAEJBEBLE XEMNJCKHUX
N BUOJIOIIKNX HAYKA




Panomup H. Canunh

Towanna cunwesa UpupogHux
upouszeoga u paseoj cuHileuuyke
meulogonoiuje: HeKoIuKko upumepa
U3 Hawe n1abopaiiopuje






XeMHjcKa CHHTE3a je TpaHa XeMHje ycMepeHa Ka J00Hjamy
CJIOEHUX MOJIeKYJIa, Mmojia3zehn OJl je/ITHOCTABHUX, JIAKO JAOCTYII-
HUX TTOJIA3HUX MaTepujaia. Teopujcka MOTyhHOCT XeMHjCKe CHH-
te3e HaroemTeHa je 500 rogwna mpe Xpucra, [leMOKpUTOBOM
ATOMCKOM TEOPHjOM: YKOJIMKO j& CBET CAYMIbCH O] aTOMa, a CBa
Pa3HOBPCHOCT OMAXJLHUBOI MOTHYE OJ] FHHXOBHX PA3ITHUUTHX
KOMOUWHAIMja, OHJa OMCMO MOIIM U CaMU TPAJWUTH Pa3IH4M-
T€ CTPYKTYpPHE EHTHTETE (Tj. MOJIEKYJe), KaKo OHE KOjU IOCTOje
y NPHUPOAHU, TAKO ¥ OHE KOjU HHMKaaa J0 caja HUCY OWIM CTBO-
penn. Ho tpebaino je ga mpohe rotoBo 2500 ronuna xako 6u ce
aKyMyJupana Hay4yHa 3Hama Ha OCHOBY KOjUX je oBa MoryhHocT
ocTBapeHa y nmpakcu. Jlyro BpeMeHa BIaJlalio je MHLLBEHE a ce
OpPraHCKH MOJICKYJIM HE MOTY J00HTH y JlabopaTtopuju, jep je 3a
IUXOBO HacTajame MOTpeOHa T3B. ,,KMBOTHA cuiia“, [ogune 1828.
Beuep je, nperBapameM aMOHH]jyM-1IHjaHaTa Y YPEy, IeMaHTOBAO
OBy 3a0ITyITy, IOKa3aBIIK JIa CY 32 CTBAPAhE OPraHCKUX MOJICKY-
JIa TIOTPEOHM caMO OATOBapajyhu peareHcH M eKCIIepUMEHTATHI
ycioBu. OBUM je 3amoderna epa opraHcke CHHTE3€, Koja ce 10 Ja-
HAaIIIBET JJaHa pa3BHja eKCIIOHEHIIWjaTHOM Op3uHOM. CITMYHO ap-
XUTEKTYPH, KOja Tpajii 00jeKTe Yrja ce BEIMINHA MEPH METPHMA,
OpraHcka CHHTE3a, 4YHje Cy KOHCTPYKIIMje HAa HAHOMETApCKOM
HHUBOY, Takolje ce cMatpa crojeM Hayke U YMETHOCTH U TPE/ICTa-
BJba OTEIIOTBOPEHE KPEaTUBHOT MIOTSHIIH]jajIa XeMH]e, IIITO j€ joIT
nasae 1860. roguHe KOHCTaroBao YyBEHM (DPaHIyCKH XeMHUYap
Mapcenen bepreno: ,,Xemuja cTBapa cBoj NpeIMeT HCTPaXKKBa-
wa. OBa cTBapaiayka ClOCOOHOCT, CIIMYHA OHOj Y YMETHOCTH,
OJITHKYje XeMHjy Mel)y IpUpoHUM Haykama™.!

HcrpaxuBama y 0o0IacTi opraHcKe CHHTE3€ OJIBHjajy Ce y
nBa Mel)ycoOHO moBe3aHa npagsia: 1) CHHTe3e UJbHUX MOJICKYJIa

' M. Berthelot: Chimie organique fondée sur la synthese, Vol. 2, Mallet-
Bachelier, Brussels, Belgium, 1860.
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U 2) pa3Boj CHHTETHYKe MeToponoruje. [IpBu mpaBam oOyxBara
KOHKPETHE CHHTE3€ MMPUPOITHHUX MPOU3BO/A, KA0 U jeTUbCHha 3Ha-
YajHUX 32 OMOJIOTH]Y, MEUIIMHY, arPOHOMH]Y, HAYKYy O Marepuja-
JIMA, HJTH TEOPHjCKy XeMH]y. LInspHI MOJIeKysI rpajiu ce KOpak o
KOpak, 1mosiazehn 071 KOMepIHjaIHO TOCTYITHUX MOJIA3HUX jEeANHe-
a, a Be3e Mel)y aToMruMa CTBapajy ce XeMHjCKUM peaknnjama. Ca
TTOPaCTOM CIIOKEHOCTH MOJIEKyJIa, Op0j MOTYhHX XEMHjCKUX pe-
aKIMja eKCTIOHEHITHjaTHO pacTe, 1Ma je J00po IIaHupamke CHHTE3E
MPEAYyCIIOB 3a yCIeX CHHTETHYKOT oayxBaTta. OpraHcka cuHTe3a
j€ y OBOME CIIMYHA JIOTMYKHUM HIpamMa, IOIyT 11axa, jep 3axTeBa
npezaBulame BULIE KOpaKka yHaIpe, OCMUILIbaBamke CTpaTeruje 1
npaBuiiaH U300p TakTHKe peanusauuje. Ho cioxenoct mponeca
CHHTE3€ je TaKkBa Jla Ce HUKaJ He MOXKE CBE MCIUIAHUPATH — YBEK
je mpucyTaH efeMeHT u3HeHahema, Henpeasuausor. OBo je jenan
o7 (hakTopa Koju BOJIE HAMPETKY OpPraHCKe XeMHje, Kpo3 CyouaBa-
€ ca HEOUCKUBAHUM ITpoliIeMMa, 00Jbe pa3yMeBambe XEMH]jCKe
PEaKTUBHOCTH M Tparame 3a WHBCHTHBHUM pEIICHHMA. 3Hauaj
IUTAHUPAkha Y CUHTE3H j€ HECIIOPaH, ajlk IOCTOje U CIIy4ajHOCT U
MPOCTOp 33 UMITPOBH3alHjy. ToTalHe CHHTE3¢ BeoMa CIIOKEHUX
MOJIEKYJIa Cy TPaHAMO3HU MOTyXBaTH, KOjH 4YecTo 00yXBarajy Bu-
HIETOIMIIILY HAanop OpOjHUX MCTPaXKMBAYKHUX TPyIa M HOCE 3Ha-
YajHy O3y PU3MKa: MOAYXBaT MOXKE JOKMBETH Kpax Ha CaMOM
Kkpajy (oBa mpeteha moryhHocT mo3Hara je kao ,,J[aMOkiIoB Mad
cunrese’). Konayan ycrex, nnm ne0akdi, jeAWHU CYy KPUTEPH]y-
MH HCIPaBHOCTH PE30HOBama ucTpakupada. Pactyha cioxe-
HOCT IMJbHUX MOJIEKYJIa YMHU CHHTETHUYKE 33/aTKE CBE TEXKHUM
U 3aXTeBa HOBA, CBE e()MKacHHUja OpyXkja y apceHaly OpraHcKe
CHHTE3€, OIHOCHO CTalHH pa3BOj CHHTETUYKE METOOJIOTH]E.
[Tox oBUM ce mozpasyMeBa OCMUILITbABAKHE HOBUX CHHTETHUKUX
CTpareruja, pa3Boj HOBUX peakiiyja, peareHaca, karajamzaropa u
TEXHHUKa M3BOheHma peakiiyja.

CHakaH IOJICTHIIA] Pa3BOjy OPraHCKE CUHTE3E MPEICTaBIbajy
npupoaHu npou3Boau. Cea xuBa Ouha ofpkaBajy ce y JKHUBOTY
MpoIlecuMa MpUMapHOr MeTabonu3Ma, Koju o0yxBara OMOCHHTE-
3y W pasrpajilby YETUPH TUIIA MOJIEKYJ1a: HYKIICMHCKUX KHCEIHHA,
poTenHa, mehepa U MacTH, KOjy ce 03Ha4YaBajy Kao IMPUMapHHU Me-
tabonuTu. [lopen npuMapHUX, )KUBU OpPraHM3MH CTBapajy W T3B.
CeKyHIIapHE METabOMTe — KOjU C€ jOII Ha3WBajy W MPHPOTHIM
MIPOM3BOIUMA — MOJIEKYJIE KOjH CYy BUCOKO CrielM(hUIHH 32 T10je/Ir-
HE BPCTE 1 YHja yJiora JIyro BpeMeHa Hije Owia pa3jaimbeHa. JemHo
BpEME Ce YaK cMaTpaso Aa (IPUPOAHH IIPOU3BOAN) MPEICTABIbA]Y
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OecKopHCHE HYCHPOM3BOAEC METaO0OIMYKHX IMPOLEca, HEKY BPCTY
,»NeNMjcKor (MOJIEKYJICKOT) OoTnaaa“. JlaHac ce 3Ha Jia je UCTUHA
CacBUM Jpyrauvja: MPUPOJHUA TPOU3BOIM Cy (haclMHAHTaH pe-
3yNTaT MUJIMjapAx TOIMHA CBOJYIIMjE, a HHX0Ba YIOTa Y KUBHM
OpraHM3MHMa je BUIIECTPYKa: HaIal, o10paHa, XeMHjcKa KOMYHH-
karja. [Ipupoaan mpon3Boayn npeacTaBsbajy jeTMHCTBEHE KOMOU-
HaIje MOJICKYJICKE apXHUTEKType W OHOJIOIIKOT JIEjCTBa, KOje Cy
OIT BEJTUKOT 3HaYaja HE caMo 3a XeMHjy Beh W 3a (apMaKoIIoTHjy
u MemuuuHy: 50% cBHX JIEKOBa pa3BHjeHHX y nepuoxy on 1981.
1o 2002. roguHe jecy PUPOTHA MPOU3BOIM WA FUXOBH JIEpUBaA-
ti.? Yak 1 Kajia ce Tparame 3a HOBUM JICKOBHMA BPIIM METO/IaMa
paLOHAHOT /M3ajHa, KOje Cce ocliamajy Ha yHampen onpeheny
OMOJIOIIKY METy M JOKHHI MOJIEKYJIa U3 BEIHUKHX MOJIEKYICKHX
OubnuoTeka (pena BEeNMYMHE BHIIEC MHJIMOHA jelIUbEHa), youana
ce J1a IPUPOTHY TIPOM3BO/IM 3HAYAJHO OOJbE MOKPHBAjy OHONOIIKH
peJeBaHTaH XEMH]jCKH TIPOCTOP y OMHOCY HA CHHTETHCAHA jeITHbe-
wa. [Ipuposia je Beoma eKOHOMUYHA M, CEJICKIIUjOM Koja je Tpajajia
MUJTHjapaMa TOAMHA, 3aIpKalia je Haje(hUKacHIje MOJIEKYJIe, CIIO-
COOHE 3a ONITUMAJTHE HHTEPAKITHje ca ONOJIONITKAM MeTama.

Koju cy MoTHBH XemMHu4apa Ja ce aHTaXy]y Ha CHHTE3H IPH-
pomHUX pon3Boaa? Jeman o1 BAKHHUX pasiiora je HOBO OMOJIOIIKO
JIejCTBO IIMJBHOT MOJIEKYJIa, Ca MOTYhOM ITPUMEHOM Y METUIINHH.
Hogo jenumeme n3010BaHO U3 MPHUPOJE, KOje HAa TECTOBHMA I10-
Ka3yje M3BaHPEIHY aKTHBHOCT, MOKE OUTH TEIIIKO IOCTYITHO, U TO
y IpeMaluM KOJIMYMHAMa 332 HACTaBaK MCIMTHBAmA; TaJa je Ha
CHHTETHYapuMa J1a 00e30ee Behe KoJTMYMHE AparoleHe CyrncTan-
€ XeMUjCKOM CHHTE30M. YKOJIUKO UCIIUTHBAHH MOJIEKYJI, IOpeN
MOXEJbHUX, TI0Ka3yje U HeXkeJbeHa JIejCTBa, MOTPeOHO je Hampa-
BUTH JICpUBATE — CHHTETUUKE aHaore — koju he omoryhuru aa ce
oBaj npobiieM npeBasulje. Takpa jeumbemba HE ITOCTOjE Y IPUPOTU
U MOTY Ce JOOMTU CaMO XeMHjCKoM cuHTe30M. Ho HajBehin MoTHB
3a XeMHu4apa MpescTaBibajy HOBE, CIOKEHE CTPYKType, HeoOnd-
HE MOJIEKYJICKE apXUTEKType, KOje C€ HE MOTy PYTHHCKH JTOOWUTH
NO3HATHM MeToama, Beh 3aXTeBajy HOBE NMPUCTYIIC U OPUTHHAII-
Ha perrema. Pe3ynrar oBaKBOT HCTPaKUBAYKOT MOTyXBaTa MOXKE
OWTH JONPUHOC CHHTETUYKO] METOHOJIOTHjU KOjU j€ TOHEKas
3HaYajHUjU Of caMe CHHTe3e. Mel)yCOOHO TO/ICTHIIajHY CIIpery
TOTAJHE CHUHTE3€ MPUPOAHUX IPOHM3BOIA M Pa3BOja CHHTETHYKE
METOJIOJIOTH]je WiTycTpoBahy puMeprMa 13 Haille labopaTopuje.

2Koehn, F. E.; Carter, G. T.: The evolving role od natural products in drug
discovery, Nature Reviews, 4 (2005) 205-220. doi:10.1038/nrd1657.
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1. Toranune cunre3a (-)-aitipoii-abucomuumnna e, (+)-
aJlOKaMHCKe KuceJanHe u (—)-rado3una Xa: pa3Boj
JABOCTPYKO KAaTAaJIU30BaHe UKIU3AIUje U JOMUHO-
-peakiyja KaTaJU30BaAHUX 3J1aTOM

Pa3Boj aHTHOMOTHKA je jeMHO Of Haj3HAYajHUjUX IOCTHTHY-
ha y MCTOpHji YOBEUAHCTBA — HUXOBOM MPHUMEHOM CIaceHe CY
CTOTHHE MUJIMOHA XHBOTA, Cy30ujeHe nH(eKTHBHE 00JIeCTH, TO-
OoJblIaH KBAIUTET XKMBOTA M 3HAYajHO MPOIYKEH JbYIACKH BEK.
Haskanocr, ycnen HenpaBuiiHe ynoTpede aHTUOMOTHKA U U3Y3eT-
HOT KalaluTeTa MUKpOOpraHM3ama 3a MyTaluje U npuiarohasa-
we, y 21. BeKky ce cyouaBamo ca pactyhom IpeTmoM ,,cyrnepOak-
Tepuja‘’ — MUKpOOpraHu3aMa OTIIOPHHUX Ha CBE [03HATE aHTUOM-
OTHKe, YKIbYuyjyhu 1 T3B. mocieame auauje onopane.’ Crora je
XUTHO TTOTpeOaH pa3Boj HOBUX aHTHOMOTHKA, KOJH JCITy]y HOBUM
mexanuszmuma.* Tomune 2004, U3 peTke aKTHHOMHIIETE CaKyIlbe-
He y JarmanckoM Mopy, Ha IyOuHH o1 289 m, N30JI0BaH je CIIOXKEH,
MOJNUIMKIMYHN MOJIEKYJI, Ha3BaH adbucomuituH e, 3a koju ce mo-
Ka3aJio J]a OCTBapyje CHAXKHY aHTHOAKTEPHU)jCKY aKTUBHOCT WHXH-
ounujoM cunTese (onHe KucenuHe (mo3Hare u kao ButamMut b9).
C 0063upoM Ha TO 1a Jbyau (HOJIHY KUCEIHHY YHOCE HCXPaHOM, a
OakTepuje je CHHTETHUIILY, OBO OM MOTao OUTH OCHOB 32 CEJICKTHB-
HY aHTHOMOTCKY akTHBHOCT.” KoMOMHaIH]a CIIOKEHe CTPYKTYPE U
oOchagajyhie OHoIOIIIKE aKTMBHOCTH, KA0 U YHEHCHUIIA J1a U30J10-
BaHM MUKPOOPTaHM3MH HUCY CTBapad abMCOMUIIMH Yy Jaboparo-
PHjCKUM yCIIOBEMA (BaH CBOj€ TMPUPOIHE CPEAMHE), TIOACTAKIIA j&
OpojHE NCTPAKUBAYKE TPYIIC 1a TIOKYIIA]y TOTAIHY CHHTE3y OBOT
jemumbema. Mely muma cMo OMITH U MH.

CrnoxeHoct abucomuimaa lle mocnenuna je y mpBoM pemy
ETOBE TIONUIUKINYHE CTPYKType: 4 mpcreHa (o KOjux jenaH
crazia y Kareropujy CpeImHx MpcTeHoBa), Mel)ycoOHO moBe3zaHa
Ha CBa TP MO3HATA HAYMHA (KOHJICH30BaHH, CITUPO U mpeMoriihe-
HH), Ka0 U 7 CTepeoLeHTapa, o1 KOjux jenaH ksarepHapHu. Harra

* Lee Ventola, C.: The antiobiotic resistance crisis. Part 1: Causes and
threats, P&T, 40 (2015) 277-283.

4 Lee Ventola, C.: The antiobiotic resistance crisis. Part 2: Management
strategies and new agents, P&7 40 (2015) 344-352.

S Bister, B.; Bischoff, D.; Strobele, M.; Riedlinger, J.; Reicke, A.; Wolter, F.;
Bull, A. T; Fiedler, H. P.; Sussmuth, R. D.: Abyssomicin C—A polycyclic antibiotic
from a marine Verrucosispora strain as an inhibitor of the p-aminobenzoic acid/
tetrahydrofolate biosynthesis pathway, Angew. Chem. 116 (2004) 2628-2630;
Angew. Chem. Int. Ed., 43 (2004) 2574-2576.
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PETPOCHHTETHYKA aHAJIM3a OBOT MOJIEKyJIa Mpuka3aHa je Lllemom
1. PeTpoCHHTETHUKO pacKHIame CPEeIber MPCTeHa MOBEPEHO je
Hozakn—Xujama—KummjeBoj peakiuju, 4uju mpeKypcop Ou ce
MOTrao JIOOUTH OPraHOMETATHOM aJIUINjOM Ha TPULIMKIMYHU eTap
1 — KJbYYHU MHTEpME/IUjep y IIaHUpanoj cuHTe3u. [IpernocraBu-
mu cMo 11a he hopmupame erapcke Bese y 1 outu mpobieMaTnyHa
peaxiija, koja he MOkIma 3aXTeBaTd pa3BOj HOBE MeToze. buiu-
KIMYHU TETPOHAT 2 — JIOTHMYaH MPEKypcop 3a OBy TpaHC(opma-
IIUjy — Morao Ou ce mo0uTH y /1Ba moTe3a u3 ectpa 3. Cmarpanu
CMO J1a C€ OBO TIOCTIe/he jeNbehe 0e3 mpodieMa Moke JOOUTH
WHTPAMOJIEKYJICKUM aJKHJIOBakeM ecTpa 4, Koju OM HacTao y
OITUYKH YUCTO] (hOPMH AIIFI0THOM peakirjoM EBaHCOBOT OKca3o0-
JTUIUHOHA 5 ca (R)-MeIoHAIOM.

Hosaru-Xujava-Kuungeso JuEsmarosa

T KOHIH3ALE]A
A J
| g Cy=0 ammmmja 0 1ﬂ|_uq.uu\ 1) e SHAPORCHIALH]
| :[ O y '—u| TAHOMHTH]YMa \} _\ o eHpara . \I\,_
(8] HA BIIeXHT 0 : 0 /_
- 20 Y OH
L HLT< S A
Bno* "J\ BrO™ I
OH
AbucopmLnH 1le 1 2
MHTPAMOTERYICKO U
AIEHIOBARE ~
1 OBn x \L CO,E o ~__ CO,Et
A o ,"':“\
[ '\_,/A\..\,»OH [ [\. e S
= ——— \_—‘—
DPG (R \L W
Bno" 1/ BnO I
‘ PG oPG
P X
U )
En
] QBn F\ J\ Bn
~ar~ N_ O P oen Y
S T " CHO
RO —_— + L N b
OPGO o ~ T
]. \”. o] O
A N 5
(R)-MenoHan

[Ilema 1: PerpocunTeritka aHamia abucomuiiHa Le.

[Toyerak cuHTE3€ O/IBUja0 ce Ipema Tuiany: nonasehu o ok-
cazonuanHOHA S U (R)-MeoHama, MUKIN3aIMOHN IpeKypcop 6
nmobujeH je y ocam kopaka (Illema 2). Ha name n3znenaheme, mo-
Ka3aJo ce Ja MUKJIN3alija ectpa 6 Huje TpuBujanan kopak. [lox
CTaHJAP/IHUM YCIIOBUMA KHHETHYKOT aJIKUIIOBamba HUje OUII0 pe-
aKIyje, 10K ce MPU eHEPTUYHUjUM YCIIOBUMA CYTICTPAT Pachaiao.
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[Mokymaj akTuBHpama oanasehe rpyne (anuiaHu OpOMuUI) IPEKo
T-aJIIIITIana njyMOBOT KOMITIEKCa 120 je MPOU3BO SIMMHUHALU-
je — nuen 7. OBUM Cy NMPakTHYHO UCIPIICHE KIACUYHE METOJIEe
UKJIK3aje ¥ OWIo je moTpeOHO Pa3BUTH HOBY METOAY KakKo
OMCMO TIpeBa3UIILIN MPOOJIeM M HACTaBWIIM cHHTE3Y. Jlobujame
mpom3Bo/ia enuMuHaIje (6—7) ykazaio HaM je Ha H3paKeH
0a3HU KapakTep eCTapcKoT eHojara. 3aTo 01, yMECTO €CTapCKHUX
eHoJiata, Tpebaso KOPUCTUTH Mame Oa3He eHaMWHE, HO OHH CYy
HIDKE PEaKTUBHOCTH M TEIIKO UX j€ TOOWTH M3 jeUbemha Koja

. 0Bn COalMe
P ?Bn A 10 sopana J\ A LDA - = A
L + YN o — - ‘/ Y T —X~ [ J\

| o o Mer,C” OTBOMS Br a0y
o 5 6 l LDA + PA[PPhyl, CTBDMS

QBN
MeQ,C "‘V’LV’L“’/‘\\\
7 OTBEDMS

[Hema 2: Togerak CHHTE3E W HEYCTICO TIOKYIIIA] IIAKITH3ATIH]C.

nocenyjy amuiHd xaioreHun. Crora CMO 3aMUCIHIM HOBH
KOHILIENIT IUKJIM3aIHje — JIBOCTPYKY KaTajau3zy — Ije Ou HCTOBpe-
MEHO KOpHIINeme eHaMUHCKE KaTajlu3e U KaTajlu3e KOMIUICKCOM
nanajaujyma, Ha Ba Kpaja peakiMoHOT HHTepMenujepa 9, Tpedaso
na omoryhu 3aTBapame npcrena. U 3aucra, TpeTman anaexuaa 8
KOMOMHAIIMjOM MUPOJHMINHA U KaTaJUTHYKE KOJIWYMHE TeTpa-
kuc(Tpudenmndochun)nanaamjyma 1ao je )KeJbeHH BUHHIIIH-
kioxekcaHncku aepusat 10 y omymnunom npunocy (lema 3). buio
HaM je jaCcHO Ja 3Hauaj OBOI' pe3y/Tara MpeBa3wiia3d OKBHPE
KOHKPETHE CHHTE3€¢ M OJIYYHJIH CMO JIa JICTaJbHUjE UCITUTAMO
MOTYNHOCTH U OTpaHHYCHa OBE peakije, o yemy he OUTH peun
HEIITO KacHHje.

Annexun 10 je y meT Kopaka IIPEeBENCH Y OUITUKIUIHE Te-
TpoHat 11 — ipexypcop 3a erepuduKanmjy u 1001jame KIbyIHOT
naTepMenujepa 1. MelyTum, cBM HaIIM MOKYIIaju J1a OCTBApH-
MO KHCEJIO KaTaJn30BaHy eTepu(UKaIjy OCTalu cy Oe3ycre-
mIHYU: 1oz OyarumM ycioBuma Terponar 11 6uo je HepeakTHBaH,
a 1oJ| eHeprUYHUM ce pacnanao. HepeakruBHoct cyncrpata 11
npemMa MUKJIN3aUjH MOXKe ce 00jaCHUTH KOH()OPMALIMOHOM Kpy-
Tomhy ¥ BUCOKOM €HEPrHjoM OIroBapajyher mpeiasHor CTamba
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[ema 3: [pxmarmja npekypcopa 8 mox yeloBiMa TBOCTPYKE KATAIT3E; HOBE
TemKohe y TOKyIIIajy IpKIm3aIyje Terposara 11.

12 (yBujena maba). Crora cMo MonM(HUKOBalU IJIaH CHHTE3E,
ca MJejoM Ja ce LUKJIM3alMja W3BpIIM Ha ajnkuny 13, mro Ou
Tpebasio 1a je eHepreTcku nososbHUje. [lnanupanu cmo na pe-
akuuja Oyne karamu3oBaHa KomiuiekcoM 3nara(l), ¢ 003upom Ha
CIOCOOHOCT OBHUX jeUbCH-a J1a aKTUBHPAjy allkKWHE mpema Hy-
kiIeopuHoj aqunuju. W 3ancra, y IpuCyCcTBY KaTaluTHUKE KO-
mnunHe (Tpudenundocdun)snaro(l)-rpudnumuna, OHIUKINY-
HU TETPOHAT je MOJIJIerao [UKJIN3allKjH, aJld je oHa Ouiia nmpaheHa
npemennTameM y ounukingaay erap 14 (Lema 4). Oa peaximja,
KOJy CMO y KOHTEKCTY CHHTE3€ KiacH()hHUKOBaIIM Kao ,,CIIOPEAHY ,
Takohe WMa 3HaYajaH TOTEHITMjajl CHHTETHUYKE MPHUMEHE, IITO
hemo wmycTpoBary HemTo KacHHje. ONTUMHU3ANN]OM PEeaKIlno-
HUX YCIIOBa, YCIEIN CMO Jia JOOMjeMO MPOU3BOJ IIUKIIU3AIlH]je
15-Z, anu ca ,,mOTpenrtHoM TEOMETPHjOM TBOCTPYKE Be3e, He-
MOJIECHOM 3a JakToHH3anujy. M3omepuzanuja mox GpotoxemMuj-
CKMM YCJIOBHMA JlaJla je €KBUMOJApHY cMmecy u3omepa 15-Z u
15-E. I1ocne u3BecHOT eKCIIEPUMEHTHCAKbA, PA3BUIIM CMO BEOMa
euKacaH NMOCTyIaK 3a JUPEKTHY KOHBEP3HUjy ajkuHa 13 y tpu-
OUKJINYHU TeTpoHat 1, koju je oOyxBarao nukinzanujy 13 kara-
nU30BaHy KomruiekcoMm 3nata(l), a 3aTuM o3paunBame ynTpaby-
Ouyactom cBemomhy, y IPUCYCTBY HATPHjyM-H30MPOINOKCHIA.
Ha oBaj HauuH, uHUIMjaTHO HacTamu 15-Z doromuTHuku ce
uHBepTyje y 15-E, Koju IUKIN3Yje Mo IejCTBOM HATPH]jyM-U30-
NPOTIOKCH/Ia, ToMepajyhu paBHOTEXKY Y MpPaBIly kKeJbEHOT TPH-
MUKJIAYHOT TeTpoHaTa 1, CBe /10 MOTIyHEe KOHBEP3Hje MOIa3HOT
Matepujana (Illema 4).
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[Hema 4: CexkBeHIMOHA IMKITIRAI]A KATATM30BAHA 3/IATOM 1 jeTHA CTIOpEIHA
peakmyja.

JobujameM KJbY4HOT UHTEpMenujepa 1 OTBOpeH je myT
Ka CHHTE3U I[UJbHOT MOJICKYJIa, KOja je KOMILUIETUpaHa y §
kopaka. KibyuHU KOpak 3aBpIlIHE eTare CUHTE3e — IUKIH3aIlH-
ja y3 dopmupame 11-umaHor mpcTeHa — OCTBapeHa je mpuMe-
noMm Hozakn—Xwujama—Kummjese peaxmuje (Illema 5).° Uute-
pecaHTHO je nma abucomunmH Lle mokasyje arponmuzomepujy, Te
Jla je aTporm3oMep MPUKa3aH MeMOM 5 OMOJIOIMIKH aKTUBHH]H
koH(popmep npupoaHor npoussona.’ [Topen camor UIBHOT MO-
JIeKyJia, CHHTETHCAIIM CMO jOIIl HEKOJIMKO JIEpPUBATa, KOjH CYy HaM
oMOrynuii Jia U3BPUIMMO KPaTKy CTYAH]y OJHOCA CTPYKType U
OMOJIONIKEe aKTUBHOCTH abuCcOMUIIMHCKUX aepuBata.t Tlokazano
ce na cy abucomuiut Lle v HEroBu JAepUBATH MPEBHUIIE I[UTO-
TOKCHYHH Ja 0u Owin kopuitheHn kao antuOuoruiy. lasmbom
CTYJIMjOM CHHTETHCAJIM CMO JiepuBar abucomuinna lle 17, koju
je 3a1p’Kao aHTHOMOTCKY aKTUBHOCT MTPUPOIHOT POU3BO/A, AN
koju je 1.000 myTa Mame HUTOTOKCHYaH.’

¢ Bihelovi¢, F.; Saic¢i¢, R. N.: Total synthesis of (—)-atrop-abyssomicin C,
Angew. Chem. Int. Ed. 51 (2012) 5687-5691.

"Nicolaou, K. C.; Harrison, S. T.; Chen, J. S.: Discoveries from the abyss:
the abyssomicins and their total synthesis, Synthesis 2009, 33-42.

8 Bihelovi¢, F.; Karadzi¢, 1.; Matovié, R.; Sai¢i¢, R. N.: Total synthesis
and biological evaluation of (-)-atrop-abyssomicin C, Org. Biomol. Chem. 11
(2013) 5413-5424.

° Matovic, R.; Bihelovic, F.; Gruden-Pavlovic, M.; Saicic, R. N.: Total
synthesis and biological evaluation of atrop-O-benzyl-desmethylabyssomicin
C, Org. Biomol. Chem. 12 (2014) 7682-7685.
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[Mema 5: Toranua cunTe3a abrcommimna Lle. PeareHcr 1 peakiiioH! yCIIOBH:
a) n-Bu,BOTf, Et,N, CH,CL, -78 °C; sarum H,0,, MeOH, docdarnu mydep;
b) TBDMSOTH, cum-romamn, CH,CL; 76% (1Ba kopaxa; 89% ipepadyHaro Ha
M307T0BaHO TonasHo jemamerse); ¢) NaBH,, THF, H,0, 86%; d) DMP, CH,CL, c.
T, €) Ph,P=CHCO,Et, 82% (2 xopaxa); f) Dibal-H, Et,0, 40 °C; g) CBr,, Ph,P,
CH,CL, 0 °C, 81% (mBa xopaxa); h) m-CPBA, CH,CL, c. T, i) HIO,, EtO; j)
[Pd(PPh,), ] (xar.), upormaman, THEF, c. 1, 83% (tpu kopaxa); k) TIPSOTT, ELN,
CH,CL,A; 1) Li-co 3,3,3-tpueroxcunpornana, PhMe; m) HE, MeCN, 60 °C, 75%
(s xopaka); n) [Au(PPh,)NTf] (kar.), -PrOH, 70 °C; 0) i-PrONa, /v, xBap,
60% (y1Ba KOpaka); p) --BuLi, THF, —78 °C; 3arim annexwup 16; 3arim MOMBE,
44% (79% mpepadyHaro Ha M307T0BaHO ToIa3Ho jemmmberse); q) O,, CH,CL, 78
°C,; sarnm Me,S; 3arum DBU (30 mol%o), 81%; r) CrCL, CHL, THE, c. T. o 50
°C; s) HCI, MeOH; t) DMP, CH,CL, c. T, 59% (tpu xopaka); u) CrCL, NiCl,,
DME, c. T, 90% (96% nipepadyHaTo Ha H30JI0BaHO MOJIa3HO jeumbetse); v) HCI,
MeOH, c. 1, 3arum DMP, CH,CL,; w) BBr,, CH,CL, c. 1, 63% (Tpu xopaxa).
TBDMSOTT = iniepy-Oymunmumerwncrmt-rpuduiar; DMP = Jlec-Maptunos
niepjorrHan; Dibal-H = mumzo0ymimamymurmjym-xunpur; m-CPBA = mera-
xyopriepoersoeBa  kucenmmHa; TIPSOT = Tpmmsonpormmicmm-Tpudmar;
THF = terpaxunpodypat; MOMBr = METOKCHMETHIT-OpPOMHI,
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[Mopen cunrese (—)-aiupou-adbucomunvaa lle u meroBux
JiepuBaTa, OBaj MPOjeKar je JIOHEO U JIBe METOJI0JIOIIKE HOBHHE.
[IpBa je ABOCTpPYKO KaTalW3oBaHA MUKIHM3AINMja, KOjy CMO pa3-
BWIM 3a norpede cuHTe3e abucomuiimHa lle, a koja Huje Omia
no3Hara y juteparypu. [lokazaan cMo J1a ce MOKe MPUMEHHTH
3a JIMjacTepPEOCEIIEKTUBHY CHHTE3Y Kap0o- U XeTePOIHUKINIHUX,
MeTOWIAHNX W IecTtouwlanux mpcreHona (Illema 6, mpumep 1).
Ca xupallHUM JTUranauma Moryhe je oCTBapUTH BHUCOK CTEICH
acumerpuune uayknyje (Lllema 6, mpumep 2).

¥ !
] e N OHC,
OHC ) P [Fd| AT, H BT -, R
n
\q\x FtyN, THF, e = "(Zx>
n=12 X=CN Y=Cl Br, OAc, OP(O)(OE1),
=
OHC .
S OHC,, OHC _
{ o=
\/) E I& /\
%, 11 >
72%, 1171 Et0,C" CO,E N
3 Oy
88%, 1001 T's  80%, 10711 (4
) ‘ =
OHC, = | §Ho :
7_\» (L OHC
N ] \m
/\/ > N
E10,C COEt EtO,C° COsEt Ts 85%
67%, 6/1 52%, 12/1
OP(D)(OEL),
OHC P PdL, kat, MeNHCy — OHOQ ox
{R) Ph MeOBIPHEP /
THF, 0°C >
E10,C7 COSE El0,C  COsEl 2
76%, 7,4/1, >98% ce
{ MeO’ “‘j\”h:
! MeO__J_ _PPh, !
¢
! (R}-Ph-MeOBIPHEP !

[Mema 6: Iprvepn TBOCTPYKO KaTaTM30BAHE [AKIIA3AIII]C.
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CHHTETHYKY IPUMEHUBOCT HOBE METO/IE IIMKITU3AIH]jE HITY-
CTPOBAJI CMO €HAHTHOCEIIEKTUBHOM CHHTE30M (+)-aJIOKauHCKE
KHCEJIMHE, jOII jeJHOT MPUPOJHOT MPOU3BOJA HM30JIOBAHOT W3
Jananckor mMopa (IpumnajHuKa Kilace KanHata — aMHHOKHCEIIH-
Ha ca HIMPOKHM CHEKTpoM OHosoiike akTuBHOCTH).!” KibyuHa
peaknmja y CHHTE3U — THjaCTEPEOCEICKTHBHO 3aTBAPaAhE THPO-
JUIAHCKOT MPCTEHA — OCTBAapeHa j€ ABOCTPYKO KaTalu30BaAHOM
nukIn3anjom. Tpeba younTtu na ce crepeoxeMujcka nHpopMma-
1Mja, ca jeMUHOr CTepeolleHTpa npekypcopa 18, y mpemasnom
CTamy NMPEHOCH Ha JIBa HOBOHACTAJIA CTEPEOIIEHTPA Y TPOU3BOLY
19, mrto omoryhaga 100Mjamke ONTHYKK YUCTOT IPOU3BO/A Ca Jie-
(hUHICAHOM arCOyTHOM KOH(UTYPAIMjoM Ha CBa 3 YTJbeHUKOBA
aroma (Illema 7).!'! TTopen mpUPOAHOT POU3BO/IA, HA OBA] HAYUH
CUHTETHUCaH je U (+)-mecMermwi-aepusar 20, KOju HE MOCTOJH Y
PUPOJIH.

- CHO A CHO J
. S~COgH e * e -
\ NN //g_\ = ] —
N - SNNCo,s “NTNCO,Bu HoN" YCOt B
TCOH N 20st-Bu JAdal- - 20 u
E ? Ts Ts 2 ?
{+)-anoranscka
RHC2THHA
_Br R
. Pd{PPhajy] {7 mol %) =4 CHO
. LCHD f L 14 ! = o~
R ,“L mapaTIRE (50 mel %) . ;\ ‘Ik 19
[ o
N COstBu EGN (125 mol ekv) NG0By R=H - 70%
18 1Is THF, ¢. 1. 2 cata Ts R=Me 71%
T L 0 wopaka
T § nopaxa l
{ =N__ ~TCOMH
= ATCOH = 2
Il’h ’\: 2 )
JRES [ L Tela )
Ph” N7 COstBU “y 7 COM nTEOM
H 20 H
(*)azoranHeka (+)- ZeeMeTIIATORANHCEA
KHC2THHA KHOETHHA

[Ilema 7: PeTpocHHTETHYKA aHATIM3A 1 TOTAIHA CUHTE3a AJIOKAMHCKE KMCEIIUHE.

10 TIperiennu wiaHak o KauHCKUM KucenuHama: Parsons, A. F.: Recent
developments in kainoid amino acid chemistry, Tetrahedron 52 (1996) 4149—
4174,

""Vulovic, B.; Gruden-Pavlovic, M.; Matovic, R.; Saicic, R. N.: Substrate
stereocontrol in the intramolecular organocatalyzed Tsuji-Trost reaction:
enantioselective synthesis of allokainates, Org. Lett. 16 (2014) 34-37.
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Jpyra mertomononika HoOBHHA (IIPOMCTEKIAa W3 TOTalHE
cuHTe3e abucomunuHa Lle) ogHOCH ce Ha HUKIHM3aluje aJKuHA
KaTallM30BaHe KOMIUIeKcuMa 3iarta. Jlakoha 3arBapama TeTpo-
HaTtHOT mpcreHa (y CHHTe3W aOMCOMHMIIMHA) HaBeja Hac je Ha
uzejy 1a O KOMILJICKCH 3j1aTa MOIVIM Ja KaTalu3yjy H JOMHHO-
peaknuje omarosapajyhux aumHCKHMX cuctema. M 3amcra, kamga
CMO JUHMHCKe KapOoHaTe Tumna 21 moaBpIyIu A¢jCTBY KaTaTuTHI-
KOT KOKTena (Ha 0a3u 37aTHOT Komiuiekca u cpedpo(l)-xekca-
¢ryopaHTUMOHATA), JOOMjEHH Cy XUAPOKCHUIIUKIOXEKCEHOHCKH
nepusaru tuna 22 (lema 8).'> Hekonmuko mpumepa ykasyje Ha
OIITH KapakTep OBE Peaklyje, YMjU je CHHTETUYKH 3Havaj Ha-
rJalleH YU eHUIOM Aa je 6-XUIPOKCULIMKIOXEKCEHOH YecT

8] OF-Bu o] o)
e [Au] r/l\“:w o x.}<\\ r,fxl,(:l HE)\T |
R o R N RT J PN
= Bt SE n/
S | == (AU~ 22
b

[Au] = JehnFPhosAull (5 molts), AgSbFg (20 mel®), DCE 5.t JohnPhos = { }—F’Bu’;

0 o o o o o
o M H o\_k\ no Ho L Ho. Py
~ \/L
[\/l’\\ ‘\,J\\ _,’“\_J\\ Ph*,L/ﬂ\\ [ j\v/]\ [\/ A vl']\.
/ Ph fi

-

55% 62% B7% 47% 47% 68%

[ema 8: JIomuHO peakija qMUHA KATATA30BAHA KATATUTHYKUM ,,KOKTEIIOM
Ha 0a3u 37ara u cpedpa.

KOHCTUTYEHT HMPUPOAHUX IPOU3BOAA, KA0 M KOpUCTaH, (yHK-
[IMOHAIN30BaH UHTEPMEANjep 32 OpraHCcKy cuHTe3y. CHHTeTHY-
Ky IMPUMEHBHBOCT HOBE METOJIE HIIyCTPOBAJIM CMO Ha HMPUMEpPY
rabo3mHa Xa — OaKTEepHjCKOT MPUPOIHOT TMPOU3BOJA U3 TpyIe
kapOamehepa — jennmemna Koja Mmoka3yjy HHTEpeCaHTaH CIIeKTap
ononomkux aejcrasa.’” [lonaszehu o1 ONTHYKK aKTHBHE BHHCKE

2Vulovic, B.; Kolarski, D.; Bihelovic, F.; Matovic, R.; Gruden, M.; Saicic,
R. N.: Gold(I)-catalyzed domino cyclizations of diynes for the synthesis of
functionalized cyclohexenone derivatives. Total synthesis of (—)-gabosine H
and (—)-6-epi-gabosine H, Org. Lett., 17 (2016) 3886-3889; Correction: Org.
Lett. 17 (2016) 5186-5187.

13 PedhepeHiie Koje ce OHOCE Ha U30J10Bake, OMOJIOIIKY aKTHBHOCT U CHH-
Te3y rabo3uHa, HaBeleHe ¢y y paxy: Yuan, P.; Liu, X.; Yang, X.; Zhang, Y;
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KHCEJIMHE, Ka0 jepTHHOT M JOCTYHNHOI XMPaTHOT Marepujaina,
nobujeH je nmuuHcku kapoonat 23 (Lllema 9). TTox aejcTBom 3ma-
to()-Tpudumua, OBO jeUBCHE j& a0 HUjacTepeon30Mep-
He NUKInYHe KapOoHare 24 u 25, Koju ¢y 0JJBOjEHO MOABPTHYTH
JIPyroj LUKIU3alUju ToMOoNy 3JIaTHOT KaTayin3aropa. M3 eHuHa
24 macTana je cMeca TPU MPOM3BONA, KOJU CY 3alpaBO CHHTE-
THUYKH €KBUBAJIEHTHU eliu-rado3nHa Xa; U3 0Be CMece eiu-rado-
3uH Xa (26) je 1oOHjeH nejcTBOM OOP-TPUXIIOPHIA, Y YKYITHOM
npuHOCy on 61%. Ha cimuan HaumH, ApyTH cTepeonsomep 25 je
KOHBEPTOBaH y rabo3uH Xa.'
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[lema 9: PerpocuHTeTrYKa aHaIM3a M CHHTE3a rado3uHa Xa. PeareHcu u
peakuuony ycnosu: a) JohnPhosAuCl (2,5 mol %), AgSbF, (10 mol %),
i-PrOH, DCE, c. 1, 9 caru; b) BCL,, CH,Cl,, 0 °C, 15 min. ZG = 3amTuTHa
rpyna; DCE = 1,2-nuxnoperan.

Chen, X.: Total Syntheses of (+)-Gabosine P, (+)-Gabosine Q, (+)-Gabosine E,
(—)-Gabosine G, (—)-Gabosine I, (—)-Gabosine K, (+)-Streptol, and (—)-Uvamalol
Aby aDiversity-Oriented Approach Featuring Tunable Deprotection Manipulation,
J. Org. Chem. 82 (2017) 3692-3701.
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[TomenyTo je ma cMO, TOKOM CHHTE3¢ a0MCOMHIUHA, y TO0-
KylIajy 3aTBapama TPULIUKIMYHOT TeTpoHara 1, youuinu HOBY
peaximjy, Kojy CMO Taia OKapaKTepUcalli Kao ,,CIIOPeIHy : Kaaa
ce IUKJIM3allija BPIIH N0/l eHEPTUYHUjUM YCIOBHMa, ITpahieHa je
CEMHITMHAKOJIOHCKUM MTPEMEIITAkhEM, Y3 MPOIIUPUBALE KapOo-
MUKJIAYHOT npcteHa. OBa peakiyja, BeoMa TOoToJ[Ha 38 CHHTE3Y
OWIMKIMYIHUX €Tapa, UCKOpHUIITheHa je Kao KJbyJIHa peakiuja y
CHHTE3aMa TPUPOTHUX MPOU3BOIAa KOpPTHCTAaTHHA U (hapHEe3nde-
pona Lle (Illema 10).

COLEt :
CO,EL :
o Y [AU]“%, 2 (AU — L0,k 0 (;,Oin
DI HO 7 — -
e [Au] P '31("‘. HO, J~o = })QL)
— i - <, b

Bno" ¢ YMe LN - [“'7 - BHOUJ"—{B

aH Bno* \( Me Bnov L e Me

13 oH 7%

[Au] = PhyPAUNTE (5 mol%), CHZCl,, 120 °C

o 2~ S e
o AP

NeI
W - \/
Me,NY - H 0P S
KOPTHCTATHE A apreznbepon e
Mature Commurn 2015, doi 10 1038/ncommsS617 Acly Synth. Calal 2016, 358 1392

[Tema 10: CeMUNTMHAKOIOHCKO MPEMEIITAakhe KaTaIM30BaHO 3J1aTOM,
koptuctatul A u dapuesudepon Lle.

2. Opranokara;ian3a, TAKTHYKe KOMOMHaLMje
OPraHCKHMX peaKkuMja ¥ CHHTe3a
NOJIMXUAPOKCUIOBAHNX AJIKAJTIONIA

OpraHokarann3a — KaTaJli30Bambe XeMH)CKUX peaKiifja MaJTuM
OpraHCKHUM MOJIEKy/JInMa, 0e3 TpUCyCcTBa MeTana — JOKHBENa je
MHTEH3UBaH pa3Boj y nmocieamux 20 roquHa.'* Pasnor tome je mro
Ce OpraHOKaTaln30BaHEe PeaKiije BpIIe Moj OlaruM U eKoJo-
KK TPUXBAT/bHBUM YCIOBHMa, OOMYHO Ca BUCOKOM CTepeoce-
aektuBHOIIhy. Y jeTHOM MepHoIy OHIIM CMO 3aHHTEPECOBAHH 3a
peaxiuje AMOKCaHOHa 27 — MaJIor, BUCOKO(YHKIIMOHATH30BaHOT

14 MacMillan, D. W. C.: The advent and development of organocatalysis,
Nature 455 (2008) 304-308.
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NpOHYyKJIeopHIa, ca MUPOKUM MOryliHOCTHMa MIPUMEHE Y Op-
TaHCKOj CHHTE3U. YOUMJIH CMO JIa Y JINTepaTypH MOCTOje U3BECHA
Hecllarama Kaja je ped O CTepeOXeMHjCKOM HCXOAY OpraHo-
KaTallM30BaHUX AJIJIOJHUX aJulMja TUOKCAaHOHA Ha XHUpAHE
aNJexuie U oYY Jla JIeTaJbHUje UCIIUTaMO Ty TpoOiiema-
TuKy. Hammm cmo ma mponuH eukacHO KaTaausyje eHaHTHO-
CEJICKTHBHE QJIJIOJHE aJIUIHje TUOKCAHOHA Ha O-aMUHO- U (-XH-
JIPOKCHANIIEXUIE THTIA 28 U Ja je CTePEOXEMH|CKH HCXOI OBUX
peaxija KOHTPOJIMCAH pPeareHcoM, OCHM Kaja je Tpyra X Jeo
uukangHor cucrema (Illema 11).1

O OH
(S)-Pro _ R
o__6 X
i X A

HK, N . R .

0.__0 DMF, 4 °C O OH
X 28 {R}-Pro ~ R
27 X=C,N O —

o_0 X

[lema 11: AnnmomHa agunuja AWOKCAHOHA HA XHUpPATHE alIeXHIe
KaTaJ M30BaHa MIPOJTMHOM.

CamrenaBiim (akTope KOjU yTU4y Ha OpraHOKaTalu30BaHe
aIMIHje TMOKCAHOHA, OJUTYYHIIM CMO Ja TPUMEHUMO OBY PEaKIy-
Jy Y CHHTE3H MOJIUXHUIPOKCUIIOBAaHHX allKanona (nmuHomehepa)
— BaKHE KJlace MPUPOJHUX IMPOHM3BOJIA, CA IUPOKHM CIEKTPOM
OHMOJIOIIKOT J1ejCTBA, TIOTEHIIM)ATHO 3HAYajHUX 32 MenuInHy. He-
KOJIMKO TIPE/ICTABHUKA CBHUX 5 KJIaca OBUX jEAMIHCHha MPUKA3aHO
je memoM 12. Hamr mpucTyn €HaHTHOCEIEKTHBHO] CHHTE3U UMU-
Homrehepa 00yxBaTa TAaKTHUKY KOMOWHAITH]Y OpraHOKaTaIN30Ba-
HE aJJI0JHEe ajunyje (INOKCAaHOHA Ha O WIIH [3-aMHHOAIIEXH]IE)
ca pPeJyKTHBHUM aMHHOBAICM, ITPU YEMY HACTAjy METOUIAHU U
HIECTOUIAHHN XETEPOIMKIUYHH MPCTEHOBH (1ieMa 12).

OBy TaKTHUYKY KOMOHMHAIIH]Y PeaKiirja UCKOPUCTHIIA CMO Y TO-
TaJIHOj CUHTE3H (+)-CBAaMHCOHMHA — MHAOIM3HJUHCKOT aJIKAJIONAa

15 Marjanovic Trajkovic, J.; Milanovic, V.; Ferjancic, Z.; Saicic, R. N.: On
the asymmetric induction in proline-catalyzed aldol reactions: Reagent-con-
trolled additions of 2,2-dimethyl-1,3-dioxane-5-one to acyclic chiral a-branched
aldehydes, Eur. J. Org. Chem. 41 (2017) 6146-6153.
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ca CHa)KHUM MHXUOWTOPHHM JICJCTBOM Ha MaHO3HMa3e, H30JI0Ba-
Hor 1973. rogune u3 ripuBHIE Rhizoctonia leguminicola (1ema
13).'® 360r 3HauajHOr OUOJIOLIKOT JAEjcTBA U MOTYNHOCTH Me/H-
[IHCKE ITPUMEHE, OBO je/IHI-ECHHE j€ TIPUBYKIIO BEITUKY Kby CUH-
TETHYKUX XeMUYapa: OMUCaHO je mpeko 50 ToTamHuX CHHTe3a CBa-
MHCOHMHA ¥ TIpeko 10 CHHTE3a BHEeroBUX CHHTETUYKUX aHaJIora.

H
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HO,, A .OH 3 H £ (/’“-w}-"\ o %
4 . N b P i
R ,f 10H v“‘---( LR
i H e oH HO IS _oH
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[Hema 12: Tlpuanmm cuHTe3e MMHHOIIChepa TaKTHYKOM KOMOHMHAII]OM
OpraHOKaTaIn30BaHe ANJIOJHE a/IUI1je U PEAYKTHBHOT aMUHOBAbA.

VY Hamoj CUHTE3H, Of] YKYTHO 4 cTepeolieHTpa neuHuCcaHe
arncoyTHe KOHQHTypalyje y KpajilbeM MOJIEKYIy, IBa Cy Kpe-
WpaHa y MPBOM KOpaKy — OpraHOKaTaJM30BaHO] allf0IH3aIlH-
ju, a Tpehu y HapenmHoM — penyKTHBHOM amuHOBamy (Illema
13). C 003upoM Ha TO J1a ce opraHoMeTanHa ajauiuja (29—30)
BpIIIMJIA Ca CTEPEOXEMHU)jCKUM HCXOJIOM CYNPOTHHM KEJbEHOM,
4eTBpTH crepeorienTap y 30 je m3omepusoBaH, kopuctehu 3a-
IITUTHY TPYyNy Kao WHTepHM Hykieodma. [Ipukazana cuHTe3a
Opoju 9 xopaka, Jaje NMJBHH MOJEKYT Yy YKYITHOM TIPHUHOCY
on 24% u cnana mely HajeukacHUje CHHTE3€ CBAMHCOHHHA,
IoK je cuHTe3a (+)-8-eiiu-cBanHcoHuHa (7 Kopaka, 28%) Haj-
kpaha /10 caja onrMcaHa CHHTE3a OBOT jeHbCHha Y XEMH]|CKOj
JUTEPATypH.

16 M. Trajkovic, M.; Balanac, V.; Ferjancic, Z.; Saicic, R. N.: Total syn-
thesis of (+)-swainsonine and (+)-epi-swainsonine, RSC Adv. 4 (96) (2014)
53722-53724.
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[lema 13: Toranna cunTe3a (+)-CBaMHCOHHUHA U (+)-€lil-CBANHCOHNHA.
Pearencn n peaknuonu ycnosu: a) (S)-Pro, DMF, 66%; b) H,, Pd/C,
MeOH; ¢) CbzCl, Et,N, THF, 71% (2 xopaxa); d) p-TsOH, anerom,
85%; e) DMP, CH,Cl,, 85%; f) (MeO),CHCH,CH,MgBr, THF, 87%;
g) H,, Pd/C, HCI, EtOH, 94%; h) PPh,, DEAD; i) LiOH, H,0, 87% (2
kopaka). (S)-Pro = (S)-npoxun; DMF = qumernndopmamun; CbzCl =
6enzun-xnopdopmujar; p-TsOH = napa-ronyencyndoHcka KHCETHHA;
DMP = Jlec-MaptunoB mnepjomunan; THF = rterpaxuapodypan;
DEAD = nuetunn-a3oankapOOKCHIIAT.

OBy METOMONIOTH]Y CMO HCKOPUCTHMJIM 3a CHHTE3y jeIu-
HBEHha KOja MOTY MMaTH MPUMEHY Y Tepanuju PeTKUX CHCTEM-
ckux Oomectd (T3B. ,,007I€CTH JTH3030MAITHOT CKJIATUIITCHA " —
“lysosomal storage disorders”): ®abpujese u Kpadeore Oonectu.
dabpujeBa OoeCT je HAaceHA aHOMaJIK]a y TePIUjapHO] CTPYK-
TYpH JIM3030MallHE O-TajaKTo3ujase A, Koja BOJAM MPOTPECHB-
HOM HaroMuJIaBamy TII000TpHao3mIIepaMua (1 oarosapajyhux
TITUKOC(HUHTOIHIIIA Ca O-TAJTAKTO3HUM KpajeM) y JTU3030MHMa
BacKyJapHor cucreMa (Hajuenrha cy omrehema Ha cpiry, OyOpe-
3UMa ¥ KoxH). Majia O U Maje KOJMMYMHE MYyTHPAHOT SH3MMa
Oune IOBOJbHE 32 METAOONUYKU MPUXBATIHHBY KHHETHKY XH-
JPOJTH3¢ TalaKTO3HUX OCTaraka, ycien aedekra y TepiujapHoj
CTPYKTYpH €H3UMa, OH OMBa 33/Ip’KaH y €HIOIUIa3MaTHYHOM pe-
THKYJIyMy (Ol CTpaHe KOHTPOJIC KBAJIUTETA) U HHjE JOCTYIaH Op-
ranusmy. IHTepecaHTHO je 1a, y CyOMHXMOUTOPHUM KOHIIEHTpa-
1jamMa, KOMIIETUTUBHU MHXUOUTOPU €H3UMa JIeTy]y Kao KOpPeK-
TOPH HETOBE TEPIUjapHE CTPYKType, ITO oMoryhasa TpaHcropT
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SH3MMa Yy JIN3030M U HeTOBY MeTabomnuKy QyHKIHjy. Jleokcura-
naktoHoyupumuiine (DGJ) je jenumemne Koje Jeinyje OnucaHum
MEXaHU3MOM U KoOje je, y 3eMsbaMa EBpoIicke yHH]je, 0JJ00pEeHO
3a KIMHUYKY npuMeHy. Haira cuHTe3a oBor jenumerma 00yxBara
5 xopaka (Imoia3Hu anaexuj qo0uja ce y 2 Kopaka U3 KOMEPIIH-
jaJgHO IOCTYITHOT jeAMIberha)'’: KOMOWHAIMjOM allfoNIHE peak-
[IMje ¥ pelyKTHBHOT aMUHOBama JA00ujeH je narepmenujep 31,
KOJH je& IENTPOTEKIIHjOM MPEBENEH Y IIMJBHN MOJIEKYII, Y YKYITHOM
npuHocy o1 36% (Llema 14).'5

NHChz v 0 H
0 CHOD { Y AN
c ( ) oM
A esand 4 pOTBS by O ’L j \,[

P \ ) / ﬁ NH () S
IO y = HOe{ — L
" corin o /'HO'},._, HO™ ™ OH
AN =S 31 OTBS DG

—0

[Hema 14: Cunreza DGJ. Pearencu u peakiwionu ycioBu: a) (R)-Pro, DMF,
c. 1,48 caru, 55%; b) H,, 10% Pd/C, EtOH, 74%; c) 3M HCI, MeOH, 86%.
(R)-Pro = (R)-nponmun; DMF = numermindopmamu .

Kpabeona Oomnecr je Takohe reHeTcku ycinoBJbeH nopemehaj y
MeTaboIM3My TIIMKOJIUIIN/A, KOJU Ce, YCIIe ] HelocTaTKa JIH3030-
MaJIHE O-TajJakTouepedpo3uase, 3aycTaBiba y (a3u HEypOTOK-
cuuHor ncuxo3uHa. OBO jeAnbEHE U3a3UBa IEMU]jCITMHA3ALN]Y
Oene Mace, Kako y [ICHTPAaJIHOM HEPBHOM CHUCTEMY, TAKO U y Tie-
pudepHUM HEepBHUMa, IITO BOAM HEYpOJETreHepalrju U CMPTHOM
ucxony. HoBuja uctpaxkuBama ykaszaja Cy Ha azaranakroaro-
MuH (AGF) kao HajuepcrieKTUBHU]E JeIMEHHE 32 TEPaInjy OBe
oonecru.'® CuHTE3€ OBOT jeiibErha Koje Cy JI0 TaHac 00jaBIbeHe,
m3BpIIeHe ¢y y 8—16 kopaka. Harma cuaTe3a o0yxBara 6 Kopaka u
Jlaje TFJBHA MOJIEKYJ Y YKYITHOM TIprHOCY of 14%, unMe je oBO
JjenuIbehe YIMIHEHO JOCTYITHIM HCTPaKMBAauYMMa 33 €BEHTYyaTHe
nperkianHnuKe/Knuanuke cryauje (llema 15)."Y

17 Tlonasuu angexu] MOXKe ce MOOUTH y 1Ba KOpaKa U3 KOMEPIIUjaslHO
JIOCTYITHOT jeINEbCHA.

18 Hill, C. H.; Viuff, A. H.; Spratley, S. J.; Salamone, S.; Christensen, S.
H.; Read, R. J.; Moriarty, N. W.; Jensen, H.; Deane, J. E. Chem. Sci. 6 (2015)
3075-3086.

1 Marjanovic, J.; Ferjancic, Z.; Saicic, R. N.: A short stereoselective syn-
thesis of (+)-aza-galacto-fagomine (AGF), Tetrahedron 73 (2017) 2629-2632.
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[lema 15: Cunre3a AGF. Pearencu n peaxiyonn ycnosu: a) (Boc),0O,
EtOH; b) CbzCl, NaOH, H,O, CH,Cl,, 80% (mBa xopaka); ¢) DMP, CH,Cl,,
85%; d) mnoxcanon, (R)-Pro (30 mol%), DMSO, H,0, 4 °C, 53%; €) 10%
Pd/C, H,, 20 at, MeOH, AcOH, c. T, 48 catu, 40%; f) 3M HCI, MeOH, c.
T, 24 cara, 97%. (Boc),0 = mu-itiepy-Oymin-mmkapoonar; CbzCl = 6enzui-
xsopdopmujar; (R)-Pro = (R)-nponun; DMSO = numetui-cyngokcu.

3. 3akspyuak

JlaHac MOYKEMO U3BPIIUTH TOTAJIHY CHHTE3Y TOTOBO CBAKOT
MOJIEKyJIa KOju ce Moxe 3aMuciuTi. OBO je Jalio MoBoja 3a KO-
MEHTape Jia je OpraHcka CHHTE3a ,,3a0KpYyKeHa Hayka™ (ciio0oaH
MIPEBOJI CHIVISCKOT M3pa3a “mature science’), T je MPaKTHUIHO
CBE TIO3HATO U IJIE Ce Cy’KaBa MPOCTOp 3a HOBa OTKpuha u 3Ha-
yajaH Hanpeaak. Haxanoct, To je mOTIyHO MOrpeliHa nporeHa
cTama y OBOj HAy4YHO] AWCIUIUIMHU. ToTajHa CHHTE3a CIIOXe-
HUX MOJIEKYJTa je KOMITJIEKCaH MPOIleC KOju o0yxBaTa IyroTpajHe
Harmope OpOjHUX HCTPAKUBAYKUX THMOBA, KOPUIITNEHE CKYIHX,
MOHEKaT TOKCHYHHX HMJIM EKCINIO3MBHUX peareHaca, Ha BUCOKHM
MPUTHCIIUMA, TIO]T JISjCTBOM 3paveiha, Ca YBEK OTBOPEHHUM TPO-
OneMuMa CEeNEeKTMBHOCTH Ha pa3nuyutuMm HuBouma. C jpyre
CTpaHe, NpUpo/a, Mocie BUIIE O 3,5 MUIHjapau TOAMHA paja
y 1abopaTopHju KOjy NpeCTaBiba IIaHeTa 3eMJba, CHHTETHIIIE
CBOj€ MOJICKYJIC Y BOACHOM pacTBOpY, Ha COOHO] TEMIIEpaTypH,
ca BHUCOKOM CENIEKTMBHOLINY M €KOHOMUYHOILINY, MPH YeMy ce
BUIIIE pPeaKildja yrmopeao OABHja y UCTOM peakropy. Llwmb Ham
je, akie, 1a JOCTHTHEMO, a 3aTUM M HaaMarumo npupony. Ilo-
CMaTpaHo Ha OBaj HA4YWH, HAyKa M YMETHOCT OPTaHCKE CHHTE3e
OJIroKa je CBOM TOYETKY HEro CBOM Kpajy.
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