Jleximsa 23

3amuTHbIC rpymnbl (Protective groups Pg)

He 100U cnaTh, 4TOOBI TeOE HE 00ETHETD,
IEP>KU OTKPBITBIMHU TJ1a3a CBOM,

U OyJIClIb JOChITA €CTh XJI€O.

buomms



3amuTHbIC TPYyIIbl. OCHOBHBIC TOHATHS. OCHOBHBIC THUIIbI
3alUIIAeMbIX (PYHKIMH. 12 OpTOrOHAIBHBIX METO/I0B CHATHSI.
[IprMephI UCTIOJIL30BAHUA B OPraHUUYECKOM CUHTESE.



rmHkonvg B (1988)

Butamun B1o (1973)

Me 0O
HO
MeO

OH

KanmxeamuuuH y4' (1992)



HekoTopsele mpaBujia XUMHMHA 3alIMTHBIX T'PYIIIL.
[ TaBHOE MPaBUIIO - BCE JOKHO OBITh IIPOCTO

3alUnTHbIE TPynMbl AOIKHbI ObITb AeLUEeBbl U NErKo JOCTYMHBI.
3alUnTHbIE TPynMbl AOKHbI BBOAUTLCS NErko n 9 eKkTUBHO.

Nx NPOU3BOAHbIE AOOJTXKHbI J1IEMKO XapaKTepmn3oBaTbCA, HE JOJTXKHO
BO3HMKATb TaKMUX CIOXXHOCTEN, Kak co3aHne HOBbIX CTepeLleHTpPOB.

OHK gOmKHbl BbITb CTAOUNBHBLI B LUMPOKOM AMarnasoHe peakuumn U yCrioBui.

OHM OOMKHbI ObITb CTAOWIbHBI B LUMPOKOM Anana3oHe MeETOO40B OYUCTKU U
BblAENEHNS, TaKMUX Kak XpomMaTtorpadus.

OHM OOMKHbI CENEKTUBHO U 3 EEKTUBHO CHUMATLCSA B BbICOKO
cneunuYHbIX YCroBUSIX.

[ToBOYHbIE NPOAYKTbI CHATUA 3aLUMTHBLIX FPYMAN AOSKHbI JIEFKO OTAENATLCS
OT cybcTpara.



OpTOrOHAIBHOCTH 3AIIATHBIX IPYIII

— CTPOTO CIHEIU(DUYECCKUE YCIOBUS ISl CHATHS 3alIUTHOM
TPYIIIIbI B KOTOPBIX Apyrue 31 He 3aTparuBarOTCs

CymecTByeT 12 opTOroHajJbHBIX YCIOBUU
1Jis cHATUs Pg



3alnTHbIE rpynnsbl, yaoardemble OCHOBHbIM COJ1IbBOJIN3OM
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auetart (1)

xnopauertart (760)
aunxnopaueTtat (16000)
TpuxnopaueTtat (100000)

t-BuCO < PhCO < MeCO < CICH,CO

OBz OMe OBz OMe
KoCOg3
. COOMe > . COOMe
OBz OBz OBz OH OBz OBz OH OBz

NepeHoc akcuanbHoOW 6eH30MNbHONM Fpynibl B 9KBaTOpMarnbHOE MOoroXeHne



DHAHTUOCEICKTUBHBIN THAPOJIN3 Y(PUPOB
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3alUTHbIE rpynnbl, CHUMaeEMbI€E KUCNOTOWU
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R = t-Bu AcO - OAc
88 % | CF3COOH
o-oykosa  AcO,, A o OAc
OAc
AcO

OAc



BOC-3aH_[I/ITa CHUMACTCI B KHUCJIBIX YCJIIOBUSIX

OMe OMe
s\“‘o N\ CF3COOH, 1,3-aMmeToKcUBEH30N ) O O \
O O 7 o \—NH
\\-—NH r.t.; 30 min $
s 5 N N—
0 Q =
NH, 100 %
/N\
Boc

COOH COOH
Boc,O, NaOH -H»>0O- t-BuOH
T

NH; 20 -40 °C, 12 h HN\H/O\ _



TputunpHas 3amura cuneupuyHas 3amuTa JIJ1s IEPBUYHBIX CITUPTOE

OAc



PhsCCI Pyr
70 °C, 16 h
O% I)W

84 % OTr

TrCl (1.1 eq.)

N OH DMAP (cat.), Pyr
rt., 48 h

OH OH 95 %




><O OTf HCOOH - Hy0 ><O R
O O H OSiMest-Bu O O H OSiMest-Bu
88 %
OMe
Ph Ph H
0.1 M HCI |

10 % aqg. MeCN
0°C




AneTanbHas 3amuTa (I10JIbl 1 KApOOHUIILHBIC COCTUHCHUS )
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aueToH (500 mL)
PTSA (0.3 g) 2053

CuSOy4 (30 1
(Y\OH usO4(309) (\‘/\O + (\(\
Loy rt. 62 h OH O N e

85 % (, (V><

Me>C(OMe)o
SnCly(cat.), DME
'
A, 30 min
OH OH (10 - 100 kg scale)
MaHHUT

1) aueToH of H
HaSOg, 100t 17 N 2O
'
2) NH3, r.t. O )<
HO e

58-69 % (2 steps)
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38LLI,I/ITHble rpynnbl, CHUMaeMbl€ KaTaJliIn30M TSXKENbIMU MEeTarnnamMmu
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NHuyunpyembin F~ paspbiB Si-O u Si-C ceasen (Egi.p-193 kkan/monb)
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[Nepunoa nonynpeBpalleHns Npu CHATUN CUITUNOBLIX 3(NpPoB

3alwmTHas rpynna c-CgH11-O-SiR3

SiR3 L+ a OHb  F-c
t-BuMe,Si 4 MWUH 26 4 /6 MUH
I-Pr3Si 100 MuH 44 4 137 MUH
t-BuPh,Si 360 MnH 14 4 ===

a1 9% HCI/ 95 % EtOH, 22.5 °C
b 5 04, NaOH / 95 % EtOH, 90 °C
¢ 2 skB. TBAF/ THF, 22.5 °C
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OSiMe,But 70 %

HF*Pyr, MeOH
45 °C, 48 h




Et3SiCl (1.1 akB.)

OH nmmaason (1.2 akB.) OSiEt3
I
88 %

OH t-BuMe3SiCl (1 3kB.) OSiMe,Bu'
K_/\/\/COOMG Ry ™) k/\/\/COOMe
s DMF, -10 °C 2 v = o

OSiMe,Bu'

t-BuMesSiOTf (2 akB.)
2,6-nyTnanH(6 3KB.)

CHCl5, -20 °C 20 muH
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3allUuTHbIE rpynnbl, CHUMaeMbI€ TMOPOreHONN3om

BnBr, NaH, KI (cat.)

(\(\o THF it 1h (\(\O
OH O7L OBn O7L
88 %

Y -
OMe 2 % Pd-C EtOH> (Y\OMG

OBn OMe Ha (1 atm), r.t. OH OMe
96 %

COOMe
. 18 % HCOOH

MeOH
10 % Pd-C
25 °C, 3 h

T

OH




O\ BnOCOCH NaOH O\
N~ COOH COOH
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3alMTHbIE rPYyMMbl, yoansemMble pacTBOPAKLLMMUCS MeTannamMmm
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Na (2.5 akB.), NH3

.

-70°C, 30 MUH.

OH OSiMe,But
98 %

OBn OSiMe,Bu!

NHCbz NH,

BnO\/k/O\/YCOOBn o HO\/k/O P~ COOH
- \/Y

DME, - 33°C, 25 MuH.
NHCbz 86 % NH,



3alluTHbIE rpynnbl, CHUMaeMble peakumen B-anMMnHMPOBanNHS
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cHumaioT Et;NH - THF (1:2)
0 °C, BbIxoa 68 %



| Nao,CO3 / HyO / guokcaH |
N NH; 0°C,4h,rt,8h L NHFmoc
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OA OBz OAc OBz
AcO . BzO HCO%‘;’((;\;I eOH AcO BzO
O Q r.t., 12 min 1 Q £
AcO 0 AcO O COOH
COOBnN
OAC NH OAc N[
¥ Y9 A /7 0
85 % }
He
CHUMaeTcs
COOBU! COOBU!
10 % Pd / C, HCOONH,4
COOBnN > COOH
MeOH - THF, 5 °C, 10 min He
NHFmoc NHFmoc <«——— cHumaeTcs
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3allnuTHbIE rpyrrbl, CHUMaeMble BOCCTAaHOBUTEJIbHbIM
AJITIMMUHNPOBaAHNEM C YyHaCTUEM LNHKaA
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3allnNTHbIE rpynnbl, CHWMaeMbl€ OKNCJTIEHNEM
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NHBnN Ngl=1p!

CAN (3.7 equiv.)
COOMe > 0{0]0])Y[=!
Ph MeCN-H50, r.t,1-3h Ph

OPMB OH 95 %




HykneodunbHbin pa3pbiB C-O cBsA3K
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AnnunbHble 3aLlUTHbIE rPyHnbl
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DOTOXMUNYECKOE CHATUE 3aLLUUTDI
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