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(ARAEBX -RF  FHEEEY  XLETIH LA F)
WM R [ [colv by
R - IIPNNT. MIPCam: Co7H [y (z006.01)

— S BBALE L (Px/EX)
a-EZEEMEBRILREZF E
a -SELECTIVE GLYCOSYLATION METHOD

= P UBRAE |
—f o-EEMBALREZFE AOE A HEA

O ATHBEBELEBZIILCYBREABERZIEBRE > R
EEREEMZ YR EY, N—BANBEERFTEREAER
A2 X BEIThARRE > BFHE a-E8EER2 a-8
H BEFRBECFARGAUONZEATEHEREEZ LS
thHy & B -

O ERR S &2 L EEE

Provided 1s an a-selective glycosylation method,
comprising forming glycosyl imidate by reacting a
formamide-containing compound with a donor having a
sugar structure; and carrying out an addition 'reaction by
reacting the glycosyl imidate in situ with a acceptor having a
hydroxyl group thereby to produce a-glycoside in highly
selective rate. An another advantage of the method is that the

formamide-containing compound could be easily recovered.
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N~ BBAGH AR -
[ 2% 98 A B 2 H4t7 48 3% ]

AEAGHMN —H o-EEHEBRALREZI T X L
M RAEABEHZILAH LET o-BEMHER
IR BEZHiE -

[ & AT & 45 ]

e th B 5 4EH 4 (building blocks) Bt & £ — A& 7
R BAHEBERBEAZTXAFEFSARGESRE L P
¥ & ¥ 7t (monosaccharide units)4 da@daEmaEs - &8
HRHEMANEEAMS BB (IF)PIROALRAZIMN MR
CHEBETAA UBTRIIEHHBIEA a-P F-BBH
st RO EARME - BAT > RIS A RIEFIEEF42a) 3
BEEMGERAESK F L 4 0rg. Bioorg. Chem. 2010,

8,497-510. » R AF A AL R BRSH R 1, 2-R A

a-F B-BHE-Am HEMKR L2 IEX a-BHFEx
CER

BAr 1,2-MEX a-BHERLIHVRARFEARLELRE
S N7 BlhoiE A 45 28 4 (ethereal )iE & ~
ARSI NB BR_-$=TASHAGE®%-
HENBREABREFENLE FHEAHFERE - FER
WEEER SR TBEGHRE -

\m
u\v

i b

G

Y

# 20061223795 2 E A X ¥ 6,388,009 58 £ M &
FBEBEBAICRBZI E Am - BN EBLSR
BT ATELBEHASE te FAIREEMSH R4
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B PR B % 6,388,009 AR EANZ HEXBAANEA

b5 8 # (thioglycoside)t g4 B sb ¥ u & R &Y A8 S8 1 -
REWL  WwAHAE-—HEASE a-FFMH > flb

128X a-BEMHR 12-RK a-BEHZHERALLRES

% FORABAT BB AZIRA -

[#RAE]

EN LA B R HEERR > AEARME - a-
BEMBALREZ T Ko (DS EABLEEZH
BaAEFHBELEEBZIILSGMRE AW aRELAERKRILS
A RB)EZEBRATRICAMBAREFRLAZ ZTHEIT o
RRIE  LAIFE] a-8H -

ABRAZFTETF LRI BAFLEOEHST P LFEL
WA 2 b U R B A 8 45 (oxacarbenium) 1t A4
R ERTHEEHEZILEHRE  HF HERRE
BELZEBZEEHE BAe% FELZBERIBELERE
8y 1 3% 5% 14 48 Bh 45 8 (thioacetal ) - 8% ~ B X R T &
% gz A5 (acetimidate) B X o FFBP » LA ER - & & - B8k
ARLHBEREEFRAREAGAEAE L

ABRZFZFT  LEBIRFAEAE TEHELEEZIL
S B SEEFHREESEZILOIMGES TR ()
H A

0 R

e
AP ZRFPRLBILESL Cl-CO AR R AR B
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BIRALHEIR FHAD B R0 BahE - sbsh ZHR
EY—BRBEFHTERARFARHYE -

ABRRAIFT AR T OB EAT BB H B > F
B EEASAINZ - B AR AR FHEELEHZIELY
RE: ARERATFTHEB)Y B EALRAZ B ETE o
R -

BREpmull » REAGFNRAREFTFEEREAZIILE DR
EABEHIHERRE  BARABEAERILEHZ TR A
o N BN ERTRABLARRAZIBEET AR
oo LT a-BEE2 a-8BH (4 1,2-08K o-88H
MAEI2-RX a-BHd) LAFALBERIADUIA
AV HBEEEZILSAHOED -

[ %% K]

NTHAEBHFZOEBET RO AARGTHAZITHRSN
R AR EZALTTHARAZAHABTINEEREL
BAZ KRB dLshk o

ARERZ oa-ZEELBALCREF XA £ 2 F
BERZIHBALFTFHKEEZILAEMRIE » A R BE
ROBILEW NABRUBASHILOWRAARAZ S
BETHRRE  RFE3 a-BH (4 122X a-BBHHA
1,2-R X -8 H) - |

B Bl B AFRBETIHEHEE KR
(flame-dried)z % F & () %0 AW300) B9 5 M4 B F £
REBHEB P > Hldo CHLL: e BR P2 HEREELH A SO
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ETomM- &% A BEATFTHELEHEIILEMEZREGY
PoRNFRTHRE L &E B BEN-10C#HEHF 10 542
B AEHZI IR GRAIERAFLEGEMLT » Fit
WAk R 2 4 AR A AL # & 4 45 (oxacarbenium) 1t A 4
BRZAE FHRBELEBRIILANRE £+ HEARL
BEALZHBZIBLEHE  BARMT > ZHBIBEHEY I
WA EAFRAKE BAERRERFAZRAL E$
DR ZBEEN 1 RRGEHRBERAK - %I E B A
# F /& (halonium ion source) - F A E 2 & H 0 1 SF 5% 4
%@l E A > ZRERGRAL)RRH)E TR -
BelmE  ZHERIBEEG 1 R b S BEeRAR
3% W Bk F R1% = A =8 % B8 (N-halosuccinimide) $1 8 5
+ & (Lewis acid) R 44 > ¥ » % @R — 88 3 A that
R-EBERRXRER BRI SR HTHRALA A TFaEE
(triflicacid) - =Z R F## 8 = ¥ £ 578 (trimethylsilyl
triflate) R = A F 8L 48 (silver triflate) » 4] 4o N-z
R, — & = B (N-iodosuccinimide " NIS ) R = F R =& F
A B B (trimethylsilyl

trifluoromethanesulfonate > TMSOTf) &) 42 &

X ZmBRB A FR(FARE)F A TSR
(Dimethyl(methylthio)sulfonium triflate) - = # ¥ #%
B P X B (methyl triflate)sk flib#% 8 F &5
(methylfluorosulfonate) ; ¥ w f WA B 14 — F £ (F 5%
A w A Mt B (Dimethyl (methylthio)sulfonium

6 112310



201326191

tetrafluoroborate) o

REB R ERPREEFATREZFHIRELLS
MM RELAE > &F  REFOAEABBNZHBE
Al1EgEa9NIS 1 2 1.5 % &4 TMSOTE » R F& B & o 85
M # %-40C 2 30C » 3 2 24 /v ¥ o

HELERRE P TARBEARBREAZZIHETORR
Je o MR BT AR A hmdedo NallCOs Fo & 5 2R BE 4 » 3 4R
HREZW D CELLDBAXTE - BETHRAMKS
% BiBIEFE B MR & R 5 # (flash chromatography)

58 a-8HF -

Bl FELARBIBEEES | K thensgs®

(thioacetal)~ & & - &5 & & & ¢ & 2= #z &5 (acetimidate)

BRAX o JRBP » MBI GERE R E BB ARCHETIREFR
REGFE AR

ZBRAREHNFTH AL EFRRA R FRAEH
(thiotoluenyl acetal) s #f X % 4 & (thiopheny! acetal)
ZHYER ) o = R LB E BB (trichloroacetimidate) &
N—Xﬁ:iﬁ&é&ﬁﬂ&&‘é(N—pheHyl trifluoroacetimidate)
Z LT RE o R A A E A

ABPRZ o-BEMHBRILELREFTEXF > ZHERZE
BEHHFHRTHEEARERLR BRFHRRTFHAET A
BRFRERF ZBAEHAGF 8B EEA LML
AL ER - BROREANTERS a-EHZ -

sboh » RERAZ o-BHFEHBRALCREF ZTHERA L
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 HAAMEEIRE AREBPEMY - @ UARS
HAEAR CBEULELR R T BEBEHE AR ERE
EE ZEFRBEBIEROITH O D-FIBE
(D-galactopyranose) ~ D-# & # (D-glucopyranose) ~ 2-
2R -2-%A-D-F3 4
(2-azido-2-deoxy-D-galactopyranose) ~ 2-2& §.-2-% &
-D-# & # (2-azido-2-deoxy-D-glucopyranose) ~ L-/& %
# (L-Fucopyranose) ~ & L-3 # # &5 (L-Idopyranose) -
RBRZFEF LEBFHNMRINEA FHREELEHEZI
o BREM ZEAFFTEELEEZILEHERERE T ()
Lo

0 R
2
AP ZRARGBELEALCI-CO2 R ARR FR%B=
BRALERRFHRL BERO6 B4R - sbsh > ZHR
MEY —BREFHTRARTFRY -
REATHEREHRZIILEWATERFKEET R A el
N-N-=FAFaE®E NN-—C AT N-N-—EARETF
B B ~ N- “F@@ﬁwtb%% N- 7 & & ok 0% & N- T & 4 75 o -

o 1 2,3-=—-0-F%&-4,6-0-Z F A-D-F 3L
MHA-(1,6)-1,2:3,4-—-0-Z B A E-1-a-D-¥ 3Lt
¥

| (2,3—di—0—benzyl—4,6—O—benzy1idene—D—galactdpyrano
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syl-(1,6)-1,2:3,4-di-0-isopropylidene-1-a -D-
galactopyranose) &5 4 s,

OH

A an
Ph NIS,

TMSOTF (1 equxv)
%0 ' % %
o BnO )(
Bno%sml + DMF BnO, J} o/f R 1k = 191
n .
(6equiv)  CH,Cly, -10°C.2h
B (1.5 equiv) -10°C, 1.5h
AR

BRFERLZE 1 ERATHRA IS £ F > Bnthis
¥ A& > Ph4a45 XK 5 STol 4445 F X K&

BEABREILBET 228 (166.3 mg, 0.3mmol > R
Z. Zhang, I. R. Ollmann, X.-S. Ye, R. Wischnat, T.
Baasov, C.-H. Wong, J. Am. Chem. Soc. 1999, 121, 734

753. Hesm4F)  N-N-—F A Fap(DMF - 93¢ L, 1.2

mmol ) $1 & X Mt 32 (flame-dried) = 2 F & (4] 0 AW300) &y
REMBFLAEHIEY CHLCLl:(4.0 nL) ¥ - R E B TFH#
10 548 2B AR-10CHFE 100 - %> ZRNZTHFR
FAaEGEMSET » Zh NIS(T7 mg, 0.34 mmol) &
TMSOTE (54 £ L, 0.3 mmol) » & 1.5 85 #-10C %4644 -
AhFEEFEALE (52 ng, 0.2mmol (Alfa Aesar
B24899)) #»-10C# T mm RE 2 /165 - PR B 7T ARk
A Aoggfe NaHCOsFo R 2R Bk 4y - 3 B 16 A AR S S0 0k » £38
RABERER »#H (T H/EtOAc/CH.Cl: & 3/1/1) 4%
AR BEXARAERAILS (125 ng, 87% a/B A
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19:1) -
a-E#m=z 'H NMR (300 MHz, CDCls): & =

7.53-7.24 (m, 2H, ArH), 7.51-7.23 (m, 13H, Ar&), 5.50
(d, /=6 Hz, 1H, H-1), 5.47 (s, 1H, benzylidene-CH),
5.05 (d, J = 3.3 Hz, 1H, H-1" ), 4.82 (dd, J =6, 12
Hz, 2H), 4.72 (dd, J =6, 12 Hz, 2H), 4.58 (dd, J =
3, 7 Hz, 1H), 4.31-4.27 (m, 2H), 4.20-4.18 (m, 2H),
4.10-3.69 (m, 4H), 3.78-3.69 (m, 3H), 1.52 (s, 3H,
CH3), 1.44 (s, 3H, CH3), 1.26 (s, 3H, CH3), 1.24 (s,
3H, CH#3); ""C NMR (75 MHz, CDCls): &  138.6, 138.5,
137.7, 128.7, 128.1, 127.9, 127.6, 127.5, 127.40,
127.36, 126.2, 109.1 (& & & & -C(isopropylidene-C)),
108.4 (B A A -C), 100.9 (2 ¥ % -C (benzylidene-C)),
98.0 (C-1), 96.1 (C-1" ), 75.7, 75.3, 74.5, 73.0, 71.8,
70.9, 70.4, 70.3, 69.3, 66.8, 66.4, 62.4, 25.9, 25.8,
24.8, 24.4.

Faep 2 FR23,4,6-m-0-¥A-D-FHuevhigH
B-a-(1,4)-2,3-0-% & & h-1-a -L- 8 5 o it 3
(methyl
2,3,4,6-tetra-0-benzyl-D-glucopyranosyl-a -(1, 4)-2

, 3-0-isopropylidene-1- @ -L-rhamnopyranoside) & 4 &

10 112310 s
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OMe

NIS, o &2
TMSOTF i OBn
o8 )< (1 equiv) 5 &g\z o
Bél e
0 nO
Bé‘é?&v\,sron + DMF . _‘ BnO

OBn 0~ a/f R = 91

(6 equiv) CH,Ch, o 0o
Hha (15 equiv) '100C: 15h 0°C.5h )<

mAEE 2

WIBREE 2ERATHRLZALESY -

BEAEFRHHBEY 245 (194.0 mg, 0.3mmol > R#FE
C.-S. Chao, C.-W. L1, M.-C. Chen, S.-S. Chang, K-K.
T. Mong, Chem. Eur. J. 2009, 15, 10972-10982. & 4
Mm4F) » DMF (93 ¢ L, 1.2 mmol )58 & KB 3 2 4 F & (4] 4o
AW300) ey R 6B F A& KR CHC1.(4.0 mL) P - ¥
BTRHE IO E 2 BAN-10CHE 10 4 - BHK 0 14
N BRAGFAENEMST > FHhe NIS(TT mg, 0.34 mmol) &
TMSOTf(54 L, 0.3 mmol) - & 1.5 /8 #-10CF4Lig >
Hm @ EMmE L8 (44 mg 0.2mmol » 484 C.-S. Chao,
C.-W. Li, M.-C. Chen, S.-S. Chang, K-K. T. Mong, Chem.
Eur. J. 2009, 15, 10972-10982. ##m4F) #» 0°C 47
Ao R RH& 5 /B o AR & T AR A& 0 A Aot Fe NalCOs o 35 &%
Moy - BREGARRERLE  CBEFPHBERER M
(&5 /EtOAc/CH:Cl: & 5/1/1) B2 AL KB EZ ATk
Blib &4 (11l mg, 75% a/B % 9:1)- a-E#4 = 'HNMR
(300 MHz, CDCls): & 7.36-7.23 (m, 18H, ArH),
7.18-7.15 (m, 2H, Arf), 4.98-4.95 (m, 2H), 4.88-4.78

11 . 112310
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(m, 4H), 4.73-4.60 (m, 2H), 4.52 (d, J= 7.5 Hz, 1H),
4.48 (d, J =9 Hz, 1H), 4.12-4.04 (m, 3H), 3.98 (t,
J=9.3Hz, 1H), 3.82-3.70 (m, 3H), 3.65-3.58 (m, 2H),
3.34 (q, J=10.8, 17.1 Hz, 1H), 3.33 (s, 3H, OCH),
1.43 (s, 3H, CH4), 1.31 (d, J=6.3 Hz, 3H, CH), 1.25
(s, 3H, C#); "C NMR (75 MHz, CDCls): & 138.7, 138.3,
137.9, 137.8, 128.39, 128.38, 128.34, 128.30, 128. 24,
127.92, 127.89, 127.8, 127.65, 127.63, 127.5, 108.9
(mE&HA-C), 98.3 (Ju = 168 Hz, C-1" ), 97.7 (Ju =
166 Hz, C-1), 82.2, 80.7, 79.7, 77.74, 77.75, 175.8,
75.5, 75.1, 74.2, 73.5, 70.2 67.9, 64.7, 54.6, 28.1,
26.3, 17.4; HRMS (MALDI-TOF): [M + Na]® CuHs:010Na 3t
B 14 763.34527, B B4 m/z 163. 3478.

Ewp 3 HmFEHEL 2,3-=—-0-F%-4,6-0-ZFF K
D-F ek EHFEA-a-(1,6)-2,3-=-0-K FE&EXK-4-0-
¥#A- 1-a-D-% FHatdhigF X toluenyl
2,3-d1-0-benzyl-4, 6-di-0-benzylidene-D-glucopyrano
syl-a -(1, 6)—2,’ 3-di-0-benzoyl-4-0-benzyl-1-thio-«
-D-glucopyranoside ] &5 4 &,

12 112310
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OH

BFQ@ STol g h
Ph NIS 0Bz o]
¢o TMSOTY £ (1 equiv) -9
7 BnO
& + DMF o
o th ] a/f Rigdhit
0Bn , Bné)zg_%/sw = 491
(6 equiv) CH,Cl,, ' .

-10°C,3h OBz
#42 (1.5 equiv) -10°C, 1.5h

AR B 3

WFEREZE 3 SERATHRBI LY £ F > Bz 1435
AFPEH®mAE -

HEERFEF 28 (166.3 mg, 0.3mmol) >
DMF(93 L, 1.2 mmol)$f & K ¥ 3t 2 4 F & (4 4= AW300)
MREMBFAEHIEE CHLCl2(4.0 mL)F - % %
#1024 ZBRAN-10CHH 10 54 - %GR
RAFAGEHT » T NIS(7T7 ng, 0.34 mmol) &
TMSOTf(54 L, 0.3 mmol) - & 1.5 /87 -10°C F 4Lt >
Ao EHEE 22 (117ng, 0.2mmol » & 3% C. -S. Chao,
Y.-F. Yen, W.-C. Hung, K.-K. T. Mong, Adv. Synth.
Catal. 2011, 353, 879-884. # # Mm4F) MW -10C & 47 fo
MR 3N R ME T AL 0 B Ao feFe NalCOs #o 25 2 8%
M-BREERARBRER CBRERPYBERER (T
#/Et0Ac/CH.Cl: & 6/1/3) 132 @B E X AT Bl ibd
# (172 mg, 85% > a/B %A 49:1)- a-E# %= "HNMR (300
MHz, CDCls): 0 7.96 (d, J=17.2 Hz, 2H, ArH), 7.79
(d, J=17.5, 2H, ArH), 7.57-7.53 (m, 2H, Ard),
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7.51-7.45 (m, 2H, ArA), 7.43-7.21 (m, 19H, Ard),
7.10-7.04 (m, TH, Ar#), 5.69 (t, J = 9.3, 1H), 5.48
(s, 1H, Zm¥HA-CH, 5.33 (t, J=9.61Hz, 2H), 5.17 (d,
J=3.3 Hz, 1H, H-1), 4.87-4.73 (m, 4H), 4.65 (d, J
= 11.7 Hz, 1H), 4.49 (s, 2H), 4.22 (d, J=12.3, 1H),
4.11-4.07 (m, 2H), 4.01-3.83 (m, .5H), 3.79-3.74 (m,
1H), 3.65 (s, 1H), 2.23 (s, 1H, CH); "°C NMR (75 MHz,
CDCls): & 166.1 (€=0), 165.7 (¢=0), 139.2, 139.0,
138.7, 138.4, 137.8, 133.6, 133.5, 130.32, 130.25,
129.84, 129.76, 129.4, 128.93, 128.78, 128.7, 128.86,
128.5, 128.4, 128.2, 128.1, 128.04, 128.00, 126.8,
101.5 (& ¥ %-CH), 98.5 (C-1" ), 86.2 (C-1), 80.0,
77.9, 77.5, 77.1, 76.8, 76.5, 76.4, 76.0, 75.1, 74.0,
72.4, 71.3, 69.9, 66.1, 63.1, 21.6 (CHs); HRMS (n/z):
[M + Na]® CoHssNaO:w2S 3+ H & 1037. 3541; R £ {&

1037. 3493.

Ewpl 4 10-80+5K-2,3-—-0-F¥%-4,6-0-F K
-a -D-¥ 3L b=k 4 F (10-chlorodecanyl
2,3-di-0-benzyl-4, 6-0-benzylidene- a.-D-galactopyra
noside) & & &

14 112310
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NIS, (1.5 equiv), Ph

Ph TMSOTF HO(CH,)4oCl
&o O 0

0 o H—qN o a/f R4k = 1911
BnO STol  + O —~  BnO
0OBn CH,Cla, CH:Ch, BnO G(cH,),,Cl
N F 8 & wbog oz -10 °C, 45 min -10°C,9h
#LE2 (1.0 equiv) . .
(4.0 equiv)
WER 4

RFEAEZE 4 ERATHS ZLEH -

BEAEREILESF 245 (166.3 mg, 0.3mmol) » N-
¥oEE b8 (110 L, 1.2 mmol )88 & K % 35 2 4o F & (4]
o AW300) & 6B FALHIES CH.LL(4.0 mL) ¥ - #
FTRTHEHI0sE& 2B BN-10C#HH 10 548 - 14 -
G B ARAEEGEST > Hm NIS(TT ng, 0.34 mmol)
B TMSOTf(54 L, 0.3 mmol) « & 45 44 #-10C #F 1t 4 -
A 1-8+ 8 %5 (86mg, 0.45mmol # 1lmL CH:Cl: ) »
~10C# AT RIE 3B - WRIEBRTRE > Hiotaio
NaHCOs#o 2 2 B 4 - 3 218 AR BA 4 S0} > BRBIRE P B
e eER M (T I/EtOAc/CH.Cl: B 7/0.5/2) 413 %] & 3%
BEZ KEwBILESH(133ng, 72% a/B B 19:1)- a-
B4z 'HNMR (300 MHz, CDCls): & 7.53-7.50 (m,
2H, ArH), 7.42-7.25 (m, 13H, Ar#H), 5.46 (s, 1H, ==
¥X%-CH, 4.91 (d, J=3.3 Hz, 1H, H-1), 4.86 (d, J
= 10.2 Hz, 1H), 4.82 (d, J=10.2 Hz, 1H), 4.75-4.64
(m, 2H), 4.20 (dd, J=1.3, 12.3 Hz, 1H), 4.19 (d, J
=3 Hz, 1H), 4.10-3.67 (m, 3H), 3.65-3.59 (m, 2H), 3.5

15 112310
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(t, J= 6.6 Hz, 2H, CH#), 3.44 (m, 1H), 1.8-1.7 (m,
2H, C#), 1.6-1.5 (m, 2H, Cllz) 1.44-1.37 (m, 2H, CH),
1.28 (broad, 10H, CA& x 5); "C NMR (75 MHz,
CDCI3): & 138.9, 138.8, 137.8, 128.8, 128.2,
128.0, 127.8, 127.57, 127.52, 127.40, 127.36, 126.3,
101.1 (benzylidene-CH), 98.0 (C-1), 76.1, 75.8, 75.3,
74.8, 73.4, 72.1, 69.3, 68.4, 62.6 ((H:.0), 45.1
(CHC1), 32.6 (CHz), 29.4 (CH2), 29.3 (CH2), 28.8 ((Hy),
26.8 (CHz), 26.1 (CHe).

Ewpl b FH 2-8B%5-3,4,6-=-0-FX-2-% 4
D-F H B EE-a(1,4)-2,3-0-2 2R/ K-a-L-8 %
ot ok # B (methyl
2-az1do-3, 4, 6-tri-0-benzyl-2-deoxy-D-glucopyranosy
l1-a (1,4)-2, 3-0-isopropylidene-1-a -L-

rhamnopyranoside) & 4 &,

OMe
HO@Q% rhamnose
NIS, acceptor OBn
o8n J? TMSOTS o (1.0 equiv), Bno&\\
(o] H
e Ty | { w
(o]

thiogalact::ide o/ anomer
N-formyl morpholine ratio = 19:1
donor (1.3 equiv) 5.2 equiv) T CHCly, CH,Cl,

-10 °C, 45 min 0°C,6h
methyl [2-azi do 3,4,6-tri-O-| benzyl -2-deoxy-
p-glucopyranosyl}-a(1,4)-2,3
vsoprlyl|dene-cx-L-rhamnopyran side

mAEE O

BBREBE OARATHRBI ZILEY -
AR FILBEY 2 (173.2 ng, 0.3mmol » R
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C.-S. Chao, C.-W. Li, M.-C. Chen, S.-S. Chang, K-K.
T. Mong, Chem. Eur. J. 2009, 15, 10972-10982. # # @
F) N-FEERAHR(125uL, 1.2 mmol )L & X 2 4 F
i (e AW300) 89 ;R4 B % £ & # 1% ¢4 CH:C12(4. 0 mL)
PooAEB T 10 542 2B BN -10CHHE 10 54 -
Rt » BN L EAREEMOESET > %o NIS(TT ng, 0.34
mmol) & TMSOTf(54 ¢ L, 0.3 mmol) - & 45 4 #-10°C 3%
b4 > HawB EE%8 (50 ng, 0.23mmol » 2mL CH.Cl:
$) R OCETHRREE N - RREXRE * & hofh
fo NaHCOs fo S R B 4 - H E¥ B A BME LR BB EF
BERER»H (T H/Et0Ac/CHCl: % 6/1/2) 133 & 3%
BEZAEHAHILSH(8Img, 60%> a/B & 19:1)° a-
£ #% % z "HNMR (300 MHz, CDCls): & 7.41-7.31 (m, 13H,
ArH), 7.25-7.23 (m, 2H, Ard), 5.07 (d, J=3.6 Hz, 1H,
H-1), 4.94-4.85 (m, 4H), 4.67 (d, J= 12 Hz, 1H), 4.62
(d, J=10.8 Hz, 1H), 4.55 (d, J=12 Hz, 1H), 4.16-4.11
(m, 3H), 4.02 (t, J =9 Hz, 1H), 3.93-3.85 (m, 2H),
3.78-3.67 (m, 2H), 3.47 (dd, J = 3.9, 10.2 Hz, 1H),
3.39 (s, 3H, OCH), 1.48 (s, 3H, CH3), 1.42 (d, 3H,
CH3), 1.31 (s, 3H, CH3); "CNMR (75 MHz, CDC13): &

138.5, 138. 34, 130.30, 128.92, 128.89, 128.83, 128.5,
128.36, 128.28, 128.24, 128.17, 128.04, 109.5 (&= &
A &-C), 99.0 (C-1), 98.2 (C-1" ), 81.4, 80.7, 78.6,
76.3, 75.8, 75.5, 74.0, 3.9, 71.1, 68.2 (CHNs), 28.6
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(CHs), 26.8 (CHs), 17.9 (CHs).

Ewps 6 FHER BN a-BRALRE

FE 2,3,4,6-m-0-FK-D-F3wpigd i
—a(l1,3)-2,4,6-=-0-F A-D-¥ L woh s F A
—a(1,3)-2,4-=-0-F A -L- & # b+ # # (nethy]l
2,3,4,6-tetra-0-benzyl-D-galactopyranosyl-a (1, 3)-
2,4, 6—fri—O—benzyl—D—glucopyranosyl— a (1,3)-2,4-di
-0-benzyl-L-rhamnopyranoside) &5 4 &,

OBn OMe
o
Bnﬁggg,srol Bno@f
HO

o8
" OBn BnO _0Bn OMe
BnO _08Bn

NIS, i NIS,
8 TMSOT! LB (Tequv)  TmSOTE £ 3% (1.3 equiv) - ogg’ tmo@&?|
Bnog\A/sm I | I | BnO, Bro] OB

0Bn BnO
A28 (1.3 equiv) ©

. CH,Cly
DMF (5.2 equiv)

\ o g OBn
-10°C. 15h 0°C,3h 10°C, 2h RT,3h

A2 6

WBERZE 6A4RATHRAZILSY -
W EEF R EIEET 4865 ng, 0. lmmol @ R iE Z.

Zhang, I. R. Ollmann, X.-S. Ye, R. Wischnat, T. Baasov,

C.-H. Wong, J. Am. Chem. Soc. 1999, 121, 734  T153.
WM ) DMF(31 1L, 0.4mmol )2 & KK 32 o F & (45
o AW300) &9 R & % iF A &3k ey CHL1(2.0 mL) # -
FTRTHRF L0042 2B AN-10C#HE#H 10 42 - FE&
NS B RFAGESET > Fse NIS(23 ng, 0.1 mmol) &
TMSOTf(19.54 L, 0.1 mmol)- & 1.5 /8F#»-10CFILtk -
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B AEF2HE (43 ng, 0.07Tmmol )% 0°C & 4T A A%,
B 3 /W% RBRAMTRERE 10 54 Bk
BB E-10C - B> DMF &9 47 & F 4 e NIS(18 mg, 0.079
mmol) & TMSOTf(23 « L, 0.13 mmol) » & R /& 2 /N8F 4% >
BEAMAETHY 22036 mg, 0.1 mmol)# 20°C R & 3
B BURMB T REBREREGY BB ERER &
# (T /EtOAc/CH:Cl: & 5/1/1) 33 F a%BEXARE
el ie 4 H (50 mg, 42% E—x @ E M) o 'H NMR (500
MHz, CDCls): & 7.34-7.09 (m, 45H, ArA), 7.056 (t, J
=7.5Hz, 2H, ArH), 6.94 (dd, J=1.5, 7.8 Hz, 2H, ArA),
5.63 (d, J=3.5 Hz, 1H, H-1" * ), 5.22 (d, J = 3.5
Hz, 1H, H-1" ), 4.88-4.78 (m, 4H), 4.74-4.63 (m, 6H,
4 H-1), 4.62-4.53 (m, 4H), 4.51-4.44 (m, 3H),
4.36-4.28 (m, 3H), 4.22 (d, J=2.5Hz, 3H), 4.08-4.02
(m, 2H), 3.96 (dd, J = 2.5, 10.3 Hz, 2H), 3.89-3.82
(m, 3H), 3.69 (dd, J = 3.0, 10.0 Hz, 1H), 3.66-3.61
(m, 1H), 3.59-3.55 (m, 1H), 3.50-3.43 (m, 2H),
3.40-3.38 (m, 2H); "°C NMR (125 MHz, CDCLs): & = 139. 24,
139.16, 138.9, 138.8, 138.7, 138.5, 138.4, 138. 2,
128.9, 128.80, 128.79, 128. 75, 128.74, 128.72, 128.63,
128.62, 128.59, 128.57, 128.4, 128.2, 128.1, 128.02,
127.97, 127.94, 127.92, 127.89, 127.83, 127.6, 127. 3,
99.4 (C-1), 98.0 (C-1" " ), 94.1 (C-1" ), 80.2, 79.17,
79.95, 79.1, 76.1, 75.92, 75.86, 75.7, 75.6, 75.3, 75.0,
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74.3, 73.9, 73.74, 73.65, 73.58, 73.4, 73.0, 70.7,
69.11, 69.06, 68.7, 68.6, 55.1, 30.'2, 18. 4. HRMS
(MALDI-TOF): CseHssO1sNa [M + Na]™ st E 44 1335.6021, 3
214 m/z 1335.6015.

AEHAZIFTEN —"BHANRRF L EAREHEH
BOBATFHBEEHIILOMRE BAEFRAZ S
BATMARME B FE & EHSHE 49:1 2 a-8HF - R {2
RILRE ~- B4 AL 5P UNZEFTFHERBREHAZIILS
¥ e

FPREERBEG THERBAE A A RDERBE S
o MIERAIRFAEA - EMRFLBERBZIALNYT
EREFARAEAZIHNREST » # LT HEH ETHEH
g e At ABEAZHMANFELEBD o BAEFEEANR
B A7k e
[(BAMHERRA]

3‘& °
[ 2 A HFHRAA]

_ﬁ& °
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t - FHFEMNBE

1.

— & - BEMHBRAILREZF L O

ML EABERIBBABLFFTEHEEEHZIL
CHMRE > AW REBRERLESY 5 UA

Btz ATRLtohWEEFRLRAZ SR BT
e RIE > i3 E a-8HF o
WP FEAHNEBE 1B o-BEHBRILREZF &
Ef uptz e | Rt ErRALA B4
% AR B FAAZRAL -

L e FREANREL 2R a-EENRBACREZ T &

Ed Sz |l 48888 RA &
% i# B 14 | & F J& (halonium ion source) -

bR A GEE 3R a-REMEACREZ T
EF R8T RAERNKR_BEE K
(N-halosuccinimide) $1 & 5 4+ # (Lewis acid)#y & 4
o
WPFEAMNREAL 4B o -BEHBALCREZ Y & >
Ry R _—SBEemtaX R ER BT
f2 0 2 Hh AR FmE(triflic acid) ~ = &
¥rn ek = ¥ X ey & (trimethylsilyl triflate) s = £
¥ rx 85 4R (silver triflate) o

WP FEANEES 158 o-BEEHBALREZF &
EF S4B IReBRe |l R bhengs
(thioacetal) ~ ® % - &8k & &K ¢ & 2 A% &5
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7.

10.

11.

12.

13.

14.

(acetimidate) B 4X -

WwHFEAGEEE 60 o-BEEBRILLREZS X
R L matian ¥ A %8 (thiotoluenyl acetal)
K5 % A 45 8 (thiophenyl acetal) o
WwHFEHBLE L 68 a-EEEBREALREZIT &
Ebd > RCEHBEREEGE A DR
(trichloroacetimidate) s N-RK & = & ¢ & 32 A% &5
(N-phenyl trifluoroacetimidate) -
WwHFRALELE 6F a-EFEEBRAECREZI S &
Eo o iAo RABMAE -

WwHFEHNERE 6B o-BERHBRLLREZS X
EY SHEIBEBREAZTHRT  BEG&ER
FERX BHEFHRTFHLOLEARFRART o

W HFEANLEE 1B o-BFEEBALREZIST X
Ao ZBEBAEAbOBULEGEERETF -

WP FEANEEF Il EH a-BEEHEEALREZITS
o BRY o SBEBGERIERBELEE -

W HHEHNGEESE 1B a-BEFEEBALREX T X
Ed ZEABLEEZEBAED-FHE -D-FHHE -
2-BR-2-F A -D-F3# - 2-BR-2-FA-D-FHEH#
R L-X AW -

W FEHNEEAF 1B a-BEHBALREZIT &
Ay BEAFTFHBELEHILCEHGEATRADE
o
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15.

0 /R1
H>\_N\R2 (1)

KPS RWRGHLEL CI-C6 2mAKXR PR
HoBREALHEIRRTFHARDO AR BAoskR -
R FREANGEEF 148 o-BEEBRALLREZS

o B YP o BBBAYNE) - BRERFLEBARFRYE -

16. o FFRAHLEE 1458 a-BHEHBEACLREZF

B RP o M BAAHTEHRLEZILAOMAESL N-N-=
PRERFER NN-—_CEFEEKE NN-—_ERZALTFEH
“N-F B K otbogog -N-F BE FL ok v sk, N-F &8 H 9B ok o

T ¥ FSHEBE 1A a-ERBBALKEZF % -

AR L P T R L ey
e MRE G UREETEHEB)Y FEFRAZ B
WA MR R °
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