y (2% HH H /L}%J,l‘\ (1) £ 3% # © TW 1418563 B
sy 45)~x4%8 : PERE102(2013)£12 A 11 8

(21)\13*£%5f%. 100146744 (22)¥ %8 @ FERE 100(2011)# 12 B 16 B
(5DInt. Cl. : CO7H17/04 (2006.01)
(TDH¥H A BLx i@ K% (F#RKE) NATIONAL CHIAO TUNG UNIVERSITY  (TW)
Ay RE# 1001 3%
(72)% 88 A : % B % MONG, KWOK KONG TONY (TW) ; #§ % CHAO, CHIN SHENG
(TW) ; &34 LU, SHAO RU (TW) ; %4 % LIU, CHIH YUEH (TW)
(TH)RIEA * RREBH
(56) 54 ik
us ©6388059R1 us 2004/0024201A1
us 2006/0122379A1
FEANR CHEY
PiEEAGE AR 15 F B A0 £07

54 & #
—EEMNBAICREZ N X
a-SELECTIVE GLYCOSYLATION METHOD
CWEE
— - EENBACREZT X GO AAREE FHEREHEISMEL A BEHHE
BE > Wi B B RAbAmZ TR Ed » N —aANBRE T BALAREZ B ETORRIE - #
AFE H - BB R o H  BAAEAEARGIEKAES FRHEEHZASh kL -
Provided is 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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S8 E A3
(ARBAEBX  HEA H9FEL8H  XLRBIFENHEE)
X @z [ool¢b)Cf
X EHB D p0,02. 16 I PCos#a: c~TH (75, (2006.01)

— ~ BB LME  (Px/EX)
a-Z2EMBRALLREZN X
a -SELECTIVE GLYCOSYLATION METHOD

= q’i%“*ﬂﬁ%—: |
— % a-EEMHBRAALREZFI X e AAE
AFPHBEEBZIILGYABEABEBEIMERE U RE
AombbhztMagh R-BAIBRRTAREFA
Az S BETHARE > #£LB2& a-BFF2 a-8
B EFRBLOEARHGIPOUBZEATHRBKEHEZILS
4 &y & B -

+

= AXEAFE

Provided 1is 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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W~ FEENRELKE -
(m)AEHERLXBA £ -
()AKREABZAHBFEBEERR & -

(RRVNGE TS

®
EAEXACEXG FHTRERTEARLALERX
2 o
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7 ~ B3R 8H -
[ %A Bz 485 ]

ABERAGHMN - o-EEMNBRALREZIT L XL
M — A EABEM LA LET a-EFEHER
IERBZ ik -

[ & AT 47 ]

EEtai. b 544 (building blocks) Bt & & — A€ A7
B  BSEBEREAZIKABFENFSARGEHE L+
¥ # ¥ 5t (monosaccharide units)4 @ H Bt 6 - 8
HapwarBAfdRzg(RF)xROEEZ R
LSWEBETALA- UBTRIIEHBIEA a-F -8B H
s> Ao RABERM - BAT > R RUNERETF&EGY

BEEIEMAAE B R % H vk 5% > Org. Bioorg. Chem. 2010,

8,497-510. ' A4 A AAA M A B LA BRI A L 2-KR A
a-Fo B-BEH - KM HEMR L2 IEX a-BHF4gx
mEFE -

BAT 1,2 VAKX a-BH LI B RAAFGUARELRE
e h K BAT 0 Blio ik A 45 T & % (ethereal )& &l ~ Ao

ANBEMHESIBE BRA_-F=ZTEIAERFE 254
FEDBELAREEMLE FTHEAFERE  FEZ2FEX

WBEER R TBEHRE -

% 2006122379t AR E A R % 6,388,009k £ B &
AMBEBERCLRBEZ T % Km - Z_FFWHTEALR
BOGFATEAILBTASRE e FAIRERFLELRAE
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MR - BE 0 £ 6,388,009 AR EMN HABAEZBEIA

{t 5 8 ¥ (thioglycoside)ft 3 - EH sb 3 w4 A Y AR S5 1 -
RENL WA E-—HBHEASE aEHMK #li

1,2-/MaX a-BHEMHRE 12-KR X - EEH2BEACRES

ko FORABAIBRMAZEMAE -

[#8ARZE]

EN TR BRI ERERNA  AEAREBE—F a-
EEMBACREZITE o (DS EFAREHZH#
BMALATHELEEBZILSGDRE AW REREIRKRLS
MiABR (B A A ETRICADABEARLEA XL HBEIT I
MR LAAFE a-BH -

AERZIIET  HRIBARAFAENOEHT  A£F1
WA AR 2 4B 4 A AT R B Kk w45 (oxacarbenium) it 44 o
R GZEATFTHEBREEZILODRE  HTY %A
BEALZE BRI BLEHE B4 HELZAHBIBLEHE
8 1 3% 5 14 & B4 8 (thioacetal) ~ 8% ~ BB A R L&

% Bz 85 (acetimidate) B 4% « MR BP > LA 458 ~ 8 & -~ Bi 6%
AR meEERRAGHEASEET L -

AERZFZFF LEBFHNMRANEAR FEERKRLEEZIL
S B SEFTHRELEHZEOWEER TR
&

0 R

HNV(U
AP ZRPREBELEAR CI-C6 25k RAo RP%=
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BRALTHEHIAR FTHARO A R0 865K - sboh ZHR
WEY— BB TFHTELAEREFRE -

ABRRAXIFTERTOLEERZ T H (DB H R > F
BPBEILZFE I - B RAAATFEEKEEZILSY
RE  ADREZATEB)F R EAF LA ZH BT R
B -

BREfi  RERAGHAEE FEHRELEEZILES YA
BEEREHBIBBRE HMABREAEE/LSMZTREAE

® o mANEEYERAFEAZ LR R AR
e iR FH -2 R a-BH (5 1,2208K o-8H
MAEI2-RX 0-B8H) BAFBELBEARIPOUTZE
B VYEHEBEEBZILSAHOET -
[ F5% 7 K]

UFHEGHFEIHERTHEAARARTAZITRS
R AEUBREZATTHARAEZABTZIRAEERAL

® B EbEE ALK -

AERZ o-BEMBRALLREF Lo 28B4
BEBZEBRAAATHEKRERZIILSMRIE A xEE
AOBILOW RRBUBASHLOWAAERAZ R
BET RARE U453 a-8HF (4 1,2-EX a-BHF MR
1,2-R X a-#H) - |

BY Bl BAABEIHBEAEE AR
(flame-dried)z o F & (Bl 40 AW300) &R 5 M4 B F 4
BHEHERF o i CHLlee BRPZIHBEBREH A S0
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ETomM- B2 AW B FFEEEBZIILGMEZRSDY
PoENFERTEMSE L0048 2K BN-10C#HEH 10 542
Mg ABEHAZF AT GAIBAFENOEMSGT @ F1t
A B 2 ME M AT R % & .45 (oxacarbenium) b & 4
CRLAATHRBREBIACSNRE £ P HEARE
BEAAZEBIREE  BREMT BB IBLEHESN]
FmbcBEARKE BAERARERFLZRAEL L P
SR B 2 BEEEY |l TR GEHRBERAK > ZRERIGE
# ¥ J& (halonium ion source) - E A B 2 W& H Y 1 E 5 14
%@ B E IR B 0 AT B R (AgD) KR (Hg )8 TR -
BpmE o ZEBIBLEES ]RGS EERAR
W 8T R4k 84 — 8 % B2 (N-halosuccinimide) & % 5
+ & (Lewis acid)#y & 44 > £ F > % 0K = 8 35 A% 14 s
R-_EBEBRREKR B B HITRAE AT wEL
(triflicacid)=Z R P& = F A s 85 (trimethylsilyl
triflate) & = & F s 8 4R (silver triflate) » ] 4o N-z
X, — &% 3 ik (N-iodosuccinimide» NIS )R =F X =4 7
R e B (trimethylsilyl

trifluoromethanesulfonate » TMSOTf) &) 42 4 -

X BB BA T R(PHA)B=aAFTxmBB
(Dimethyl(methylthio)sulfonium triflate) - = & F #&

& ¥ A B (methyl triflate) s 1L &% 8L F &5
(methylfluorosulfonate) ; % w R #Es BB 14 — F £ (F 5%
E)éw A AB B (Dimethyl(methylthio)sul fonium
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tetrafluoroborate) °

REBOFIMEPRBEFATREZFIRELAS
MM EELAY > BF  REFNOAZARBENZHBR
Bl1E%EEeyNIS- 12 1.5 % &) TMSOTf » R & /B K v 85
P14 %-40°C 2 30C > 3 2 24 /) 85

HEAERE  BHITAWBAREAZIXBET AR
JE o R IER BRI > Fpotadfo NaHCOsFo 32 2R BE 4 > 3 4F
HRELHODCELEGDBARITE  BRETRAMRKRE

® ik BiBE ARy B M ik & & 4 # (flash chromatography)
73 a-#EH -

BAK FELZEBIBEEY | RRALAEE
(thioacetal)~ & % ~ #h 8 % & ¢ # % Bz 85 (acetimidate)
BRAK o IREP o RAGEE A F - SR ARCHBEREFR
REGEBBEEX

HRAAGEHEE > ERRA BT EEH
® (thiotoluenyl acetal) & % ¥ % 4 8 (thiophenyl acetal)
Z R o = R T & 3 B &5 (trichloroacetimidate) &
N—X%iﬁ&@ﬁﬁﬂ?&ﬁ‘ém—phenyl trifluoroacetimidate)
SN T3 1 BEES S 1 FER- 1 F N

ABEHZ a-ZEMRBRACREF AT ZHBIE
HBHERERTHELEAREL ARBFRERTHRLER
BFRELTF  BBABANFTAEAZNEELRTINEY
mEL A ROREARTERS a-EHEF -

ot ABAZ o -BEMHBRALCREFT ETHERSE
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REABEEHEIMR OREBPERSE - S ABE
MG EA CEUA LSRR T BZBERGEKRKIEKRE
B ZBEARBEHRIHRBONTH AR D-FI#

-v+ A

(D-galactopyranose) - D-# % #& (D-glucopyranose) ~ 2-
B2 R-2-E&R-D-¥3%

(2-azido-2-deoxy-D-galactopyranose) ~ 2-& &,-2-% &

1

-w- e

- # #2 (2-azido-2-deoxy-D-glucopyranose) ~ L-/% %

# (L-Fucopyranose) ~ & L-% 4 # &5 (L-Idopyranose) -
ABHZFEE BEBHNMHAS TEELEH2L O

Mo B BAFTHEELSEHZIELAIMEERE TR

LR

0 R
H>\—'NiFf(I)
Ab . ZRPREBLEAR CI-C6 2 A KR RG=
BRAESHEAEFHARO B R0 B3R - b HHR
MED BB TFHTEARFRHY - ®
BEATHEEBIILEDAIFERIIBETH A EL
N-N-—F R FEamg - N-N-—T % ‘?@3}3& N-N-—E R AT
B A -~ N- ‘fa@%%%% N- 7 & % ok o2 % N- 7 &% 4 % o -

Eapm 1l 2,3-=-0-F%-4,6-0-%& F &-D- JIL«?L%"&J
wHA-(1,6)-1,2:3,4-=—-0-Z 2 H X -1-a-D-¥F
¥

| (2,3—di—0—benzy1—4,6—O—benzylidene—D—galactépyrano

8 112310 S
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syl-(1,6)-1,2:3,4-di-0-isopropylidene-1-a -D-
galactopyranose) & & &

OH

. A e

TMSOTf (1 equ:v)
¢ | >4 %
o BnO. )(
B%ﬂsw + DMF B"OME /B BB = 1911
(6 equiv) CHZCIz -10°C,2h

mAEE 1

® R AEE | 5 AARIEH 2o £+ Bn i
¥ H  Phfads R STol A4 F X &
BEABEINEGEF (166,33 ng, 0.3mmol » HRIE
Z. Zhang, I. R. Ollmann, X.-S. Ye, R. Wischnat, T.
Baasov, C.-H. Wong, J. Am. Chem. Soc. 1999, 121, 734
T53. B msg)  N-N-—F A FaEag(DMF > 93¢ L, 1.2
mmol)$1 & X # # (flame-dried) = o F & (4] 0 AW300) &
o RAMBFABLEIES CHCLl(4.0 nL) P - % BH#
10 248 2 BEN-10C#HEBH 1054 - K GAIXER
HFLaEHT » e NIS(7T7T mg, 0.34 mmol)A
TMSOTf(54 £ L, 0.3 mmol) - £& 1.5 s 85 % -10C 164 -
AmFREEZTHE (52 ng, 0.2mmol(Alfa Aesar
B24899)) #A-10C# T K& 2 /1 0F - B RE T RIAE
Axfmgafo NaHCOsFo 2R By » R & A ARBR 4L o0tk - 218
A BEREER ™ (T /EtO0Ac/CH:Cl: & 3/1/1) 4
kB EZAEHRFILSH(125 ng, 87% a/B A

9 112310
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19:1) -

a-E#4%Hz 'HNMR (300 MHz, CDCls): & =
7.53-7.24 (m, 2H, ArH), 7.51-7.23 (m, 13H, ArH), 5.50
(d, /=6 Hz, 1H, H-1), 5.47 (s, 1H, benzylidene-CH),
5.05 (d, /= 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, CA3), 1.24 (s, @
3H, CH3); "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 (=2 &/ A-C), 100.9 (¥ X -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. o

Exef 2 FH23,4,6-w-0-FHE-D-%FH kg
£-a-(1,0-2,30-BEAL-1-a L& 5w
(methyl
2,3,4,6-tetra-0-benzyl-D-glucopyranosyl-a -(1, 4)-2

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

10 112310
S
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NIS, fo) <8
TMSOTS )< (1 equiv)
OBn Bé\n[{é&z OMe
B&Msm +  DMF . Bn0
o aB R o1

OBn

(6equv)  CH,Ch, 0°C, 5h 0
BLE& (1.5 equiv) 40°C, 15h ' —~

m A2 B 2

RBEREZE 2ERATHRAZIALSY -

BEAEHBEYHBEF 248 (194.0 mg, 0.3mmol > R #E
C.-S. Chao, C.-W. Li, M.-C. Chen, S.-S. Chang, K-K.
T. Mong, Chem. Eur. J. 2009, 75, 10972-10982. # #
Mm4%) > DMF (93 ¢ L, 1.2 mmol)#L & K #t # 2 » F & (4] 4o
AW300) ey R A B F £ L # K CHCl(4.0 mL) ¥+ - %
BTHEEI0 28 2B AN-10CHHE 10 04 - KR %
NS RGN EHET » Fhe NIS(TT mg, 0.34 mmol) A&
TMSOTf(54 ¢« L, 0.3 mmol) - & 1.5 & -10CF L& >
Hm @ EMEF LM (44 ng 0.2mmol » R4 C.-S. Chao,
C.-W. Li, M. -C. Chen, S.-S. Chang, K-K. T. Mong, Chem.
Eur. J. 2009, 75, 10972-10982. # # m4F) # 0C & 47
Mo R D NEF e R E T AR 0 A AwdeFo NaHCOs Fo 22 27
oy - BEMS AL CRENMNYBEREER T
(&% /EtOAc/CH:Cl2 % 5/1/1) 53 a R BE I ATk
Bl (11l mg, 5% a/B % 9:1)- a-E4# 4z 'HNMR
(300 MHz, CDCls): © 7.36-7.23 (m, 18H, ArA),
7.18-7.15 (m, 2H, ArH), 4.98-4.95 (m, 2H), 4.88-4.78

11 112310



1418563

(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, OCAH),
1.43 (s, 3H, CH), 1.31 (d, J=6.3 Hz, 3H, CH), 1.25
(s, 3H, CH); '*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
(m2&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 {4 763.34527, BRI EE m/z T63.3478.

Tl 3 ZFH 2,3-—-0-F¥%£-4,6-0-F K
D-¥ b EmHFE-a-(1,6)-2,3-=-0-FX FEE K -4-0- P
¥ K- 1-a-D-& f g4 HF X toluenyl
2,3-di-0-benzyl-4, 6-di-0-benzylidene-D-glucopyrano
syl-a -(1, 6)—2,‘ 3-di-0-benzoyl-4-0-benzyl-1-thio-«a
-D-glucopyranoside ] & 4 &

12 112310
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OH
Ph

BnQ A sl G

08 -
8 ?ﬁéow %42 (1 ecwiv)z L 0
éo Bn
2 BnO
BiOT A sTd  *+  OMF 0
" Q af Rk
0OBn Bng)zgéﬁ/STol = 49-1
OBz .

©eai)  crcp, -10°C,3h
£4 22 (1.5 equiv) -10°C,1.5h

mAE B 3

BREAREZB 3EnATRFI IS £+ Bz %his
R FaA -

BBEAEGENLBEE 2 #£3(166.3 mg, 0.3mmol) >
DMF(93 L, 1.2 mmol)$2 & Kt 3L 2 4 F & (5] 4 AW300)
RO M FAEEKE CHLCL(4.0 mL)P - N HFRT#

104 2B BEN-10CHH 10 s -4 GRLH

AGEEBIESHT > Fe NIS(T7T mg, 0.34 mmol) &
TMSOTf (54 L, 0.3 mmol) - & 1.5 /e #-10C F 4Ltk
A HHEEF 28 (117ng, 0. 2mmol > & #& C. -S. Chao,
Y. -F. Yen, W.-C. Hung, K.-K. T. Mong, Adv. Synth.
Catal. 2011, 353, 879-884. @ # miF) M -10°C & 47 Ao
AR E 3B R IE T R 0 A AogeFo NalHCOs v 32 27 8%
M- BEERARBRSEER CRAPYBERERSH (T
#% /EtOAc/CH:.Cl: 2 6/1/3) B2 G #HBE X KT HHIILE
(172 mg, 85%: a /B % 49:1)- a-E#4 = "HNMR (300
MHz, CDCls): o 7.96 (d, J=17.2 Hz, 2H, Ard), 7.79
(d, J=1.5 2H Ar#), 7.57-7.53 (m, 2H, ArdD),

13 112310



1418563

7.51-7.45 (m, 2H, Ar#), 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, =¥ %-CH), 5.33 (t, J=19.6 Hz, 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): o 166.1 (C=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 (Z ¥ A-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 (m/z):

[M + Na]' CeiHssNaOi:S 3 H 48 1037. 3541; 3 € 4&

1037. 3493. P

Expl 4 10-A+%-2,3-—-0-F%-4,6-0-F K
-a-D-F 3 wh## HF (10-chlorodecanyl
2, 3-di-0-benzyl-4, 6-0-benzylidene- @ -D-galactopyra
noside) #9 & &

14 112310
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NS (1.5 equiv), Ph
éph o TMSOTF HO(CH)40Ct $
0 4 o
4 o/f Rt = 1911
BrOo A STol  + b — oy
OB CHLCh, CHoCl, B0 0(CHz)C!
-10°C, 45min -10°C,9h
, N-F & fhatg g ' '
B2 (1.0equiv) (4.0 equiv) '

mAE B 4

REBEAERE 4 ERATHRIIZILSY -

BAAEBEINLBE 242 (166.3 mg, 0.3mmol) > N-
FaE Ak ogog (110 L, 1.2 mmol)$ & Kkt 3 2 o F & (4]
o AW300) @y R Ao HB F ALK CHCL(4.0 nL) F - #
FTRTHMEIO»48 2B BEN-10CHEHF 10 54 - &
G EBRAGAEGEHSHT » H A NISCTT mg, 0.34 mmol)
)& TAMSOTf(54uL, 0.3mmol) o & 45 4 -10C F4L 4% >
e -8+ 8 %8 (86 mg, 0.45mmol # 1mL CH:.Cl: ) #
~10C#E TR RE I DT - HREZTKRE * & hodeFo

' N&HCOB%UBEL}F "I}&%{i}ﬁ JILExé;-%}EI‘ ’ §: ,}gfazyﬂik

Si e ot (Tr/Et0Ac/CHCla & 7/0.5/2) 438 & 3%
BE 2 AERHIS (133 mg, 12% a/B A 19:1)° a-
Ei#4 2 'H NMR (300 MHz, CDCls): &  7.53-7.50 (m,
OH, Arf), 7.42-7.25 (m, 13H, Ar#), 5.46 (s, 1H, &

£-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 £



1418563

(t, J=6.6 Hz, 2H, CH&), 3.44 (m, 1H), 1.8-1.7 (m,

o, CH&), 1.6-1.5 (m, 2H, CH), 1.44-1.37 (m, 2H, CH),

1.28 (broad, 10H, CH x 5); 'C NMR (75 MHz,

CDC13): &  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

(CH:C1), 32.6 (CH2), 29.4 (CHz), 29.3 (CHz), 28.8 (CH:),

26.8 (CHe), 26.1 (CHo). ®

b FHE 2-28-3,4,6-=-0-FRA-2-% &
D-BEHwdBEHFA-a(1,4)-2,3-0-ZEARK-a-L-A%F
st o 3% # (methyl
2-azido-3,4, 6-tri-0-benzyl-2-deoxy-D-glucopyranosy
l1-a (1,4)-2, 3-0-isopropylidene-1-a -L-

rhamnopyranoside) & 4 & ®
OMe
NIS How rhamnose o
' t B
TMSOTS O 0 {10 oquiv) "
OBn O )< quiv). Bréoo (o}
8n0‘§\9;/ N HJ(N/\I n Ns OMe
BnO STol o o)
Miogalact::de ‘\/O g<0 alg an01rger
4 N-formyl morpholine CH,CH CH,CI ratio = 19:1
donor (1.3 equiv i 242, 2L12,
(1:3 equv) (5.2 equiv) -10 °C, 45 min 0°C,8h

methyl! [2-azido-3,4,6-tri-O-benzyl-2-deoxy-
p-glucopyranosyl}-a(1,4)-2,3-O-
isopriylidene-a-L-rhamnopyranoside

mAZE D

REAEE LS SRATHSN ZEY -
R A ELE Y248 (173.2 ng, 0.3mmol » AR
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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. # # @
#2) N-FaaAEak(1254L, 1.2mmol ) & Kt ¢ 2 5 F
i (] 4o AW300) e R &M% % £ & % 4% ¢y CH:C12(4. 0 mL)
o R EBTHHEIONE 2B BN-10CHHE 10 54 -
Ktk > RS BEAGLEMGEET » & Ao NIS(TT mg, 0.34
mmol) & TMSOTf(54 4L, 0.3 mmol) « & 45 47 -10°C 7%
ibtt » AmwBEESLE (50 mg, 0.23mmol #» 2mL CH:Cl-
@ ) 0T AR 6N - AR R A Ao
Fo NaHCOsFo S R B 4y - 2 AABL G R SR B W
BAERER > (T %/Et0Ac/CH:Cl: & 6/1/2) 4338 G 3%
BE 2 KEHpILSH(B8Ing, 60%° a/B & 19:1) - a-
£ #4 2 '"HNMR (300 MHz, CDCls): & 7.41-7.31 (m, 134,
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
@ (4 /=10.8Hz, 1K), 4.55(d, /=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); ""C NMR (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 (& &
B &-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, T1.1, 68.2 (CHNs), 28.6

17 112310
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(CHs), 26.8 ((Hs), 17.9 ((Hs).

EHpl 6 ZHFTHE B a-BEALRE

PR 23,4,6-w-0-FEA-D-F3 e mHTEE
~a(1,3)-2,4,6-=-0-F £-D-F i H A
-a(1,3)-2,4-=-0-F X -L- é%"éﬁ%%(methyl
2.3, 4,6-tetra-0-benzyl-D-galactopyranosyl-a (1, 3)-
2,4, 6;tri—O—benzyl—D—glucopyranosyl- a (1,3)-2,4-di1

-0-benzyl-L-rhamnopyranoside) & & s
OBn OMe
0
B"ﬁg%a/sm Bnoﬁ
n
s " OBn BnO _oBn OMe

ey SO R (Geh)  musoTe A (1.3 equv) Bnog\% Bnow

0

BnO STol BrOl_gno] OBn
0Bn BnO.
8% (1.3 equiv) CHeCla ) o
* °C,3h -10°C, 2h RT.3h n

DMF (5.2 equiv) -10°C, 1.5h 0°C,3 0°Cc

mAZE 6

BRBFAEE 6 G ATHREFZILSY - ®
HEAERFEILET 465 ng, 0.1lmmol » R¥E Z.
Zhang, 1. R. Ollmann, X.-S. Ye, R. Wischnat, T. Baasov,
C.-H. VWong, J. Am. Chem. Soc. 1999, 121, 734 753.
HWH ™G ) DMF(31 L, 0. 4mmol ) & K8t g2 2 4 F & (45
o AW300) &9 R &4 B F £ L3 K4 CHC12(2.0 mL) # - 2
FRTHEBH 1054 BN -10CHFE 10 248 - BFZ
T B RELGEST > FH NIS(23 ng, 0.1 mmol) &
TMSOTf(19.5 L, 0.1 mmol)- & 1.5 e »n-10CEL it -

18 112310

S



1418563

BB HBE 2 (43 ng, 0.07Tmmol)# 0°C & 47 Au Ak
RESIH 2% RERSWTEAHE 10 548 BA
5 A sp£-10°C - B DMF 9 45 & F 4 4o NIS(18 mg, 0. 079
mmol) & TMSOTf(23 L, 0.13 mmol) » & R J& 2 /[NBF %% >
BEAMWMBEEY 2 (36 ng, 0.1 mmol)#® 20°C R & 3
I BURMA T ESLBERBERAY  BHBERER N
# (& /EtOAc/CH.Cl: & 5/1/1) B ¥ a#hBEZAE
¥ 11t &4 (55 mg, 42% > B— AR EHEY) - 'H NMR (500
MHz, CDCls): & 7.34-7.09 (m, 45H, ArA), 7.05 (t, J
=17.5Hz, 2H, ArH), 6.94 (dd, J=1.5, 7.8 Hz, 2H, ArHD),
5.63 (d, J = 3.5 Hz, IH, 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, 79.7,

79.5, 79.1, 76.1, 75.92, 75.86, 75.7, 75.6, 75.3, 75.0,

19 112310
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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): Cs:HssO1sNa [M + Na]*™ 3+ & 44 1335.6021, &
€1 m/z 1335.6015.

AFERAZFEN—"BAORBRFLEARLEH M
BAEBETEHREEEZIILAORE  BABLARAZH
BATWARRE  #FLFE RS SE 49:1 2 a-8H » K&
BILRE - BAEABLHNERZILEAFTEHEBEEHZILS
4 o

PR EwRBEFATHRRARERAZ AR BEEE S
o MIEARNRA RGEA - EMAGT AL B ZALHYT
AFEFAEAZIBWRES T @ # Ll T b &ITHEH
BEE B AEALHARELBLZELEPFREAE
B A7 -
(BEXGERNA]

_@ °
[ &AM FRAA]

& o
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£ >

L.
®

2.

3.
® ,

5.

. 1 [ = 100146744 ERImEER
("1;1“‘1 A9 7‘9'(?@)&2’1\ lozﬁéfmoafzmggfsﬁ

FHEAR

—%# a- kﬁl‘iﬂ%ﬁvfb}iﬁZf% » R B3

ML EFBEBIHEARFFTHRKLEHEZIIL
SCMRE > ARMARBRERLESH AR

(B)ﬁ%ﬂ%ﬁtﬁiﬂi’fbé\%ﬁ-ﬁ-ﬁ?‘ﬁ%(‘f&%iﬁf
Mo R & TR a -8 ﬁ? GEBIBEEEY
1 st A FRAL BAERARERTLZRAEL
M % B AL A B % 8 (thioacetal ) ~ % ~ B & &%
Z B 2 gk 85 (acetimidate) °
W FEFEREE 1B a-EEHBRALCLREZI T K
Ed > BHEIBEES | REGCEMBERNK > %
12 it #) 1% & 4 F /& (halonium ion source) °
WP HEAEEE 28 o-EEHBRALCLREZI T K >
EY  ZRETRGIK=8EK
(N-halosuccinimide) 2 % % + & (Lewis acid) & & &
By e |
WwEFEHNERE IE o-EEHBRCREZI T K
EY SR _EBERGBRR -BEKRIENR S
B 3% h+EBAZAFMAE(riflic acid) ~ = &
Wk = F Ay & (trimethylsilyl triflate)&k = &
¥ix B 4R (silver triflate) ©
WP FEHNEEALE 18 o-EFHBRLREZIT &
Hb o Zimetthm¥ A %at(thiotoluenyl acetal)
%5 X X % 8 (thiophenyl acetal) -

n
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6. WY HEHNLEAL 1B a-EEMHBEACLREZI T K >

£d

(trichloroacetimidate) s N-

T

T. %o 93

8. 4u ¥
4
R

o

%

.o HEAREAE A a-SHERBALREZF k>
 AE MBS Z ARG D-FIE D-FHE -
£.-2-% £-D-# & 4%

% ¥
2- % &

% L-3

12 P FEANEEF 18 o-BEEMHBEACRBZI T ik

%

3

X F o

1% — 18

112310-BI(fEIEAR)

55 100146744 RHEFFFE
102 EOI A HEERRE

LB TREA=ZRALETRKE

rKE=
(N-pheny!l trifluoroacetimidate) °
EHMEBE 1 EH o-EEEBERILLRBEZ T X
[ Y B Y
EHNERAE 1B ao-EFEHBRALREZI T LK

#.C B 35 BB

DR BLEBAATHERET ARG RER

BHERRTFHABARTRART -

9. W FEFMNEBAE 1R o -BEFENBELREZT K>
 UBEHBAREA OBALARET

10 w9 FRAEEAL IR a-EBHRBEACREZIT &>

GEERARRIREREEHE -

-2-% A -D-¥ 34 -~ 2- &
YA MBS o

ZAAFEHBEHZILAHEEATXN(DE

1
R

N
NR? (I)

R AR %LIBrLEA Cl-C6 2k &K R #v R

REAEHRHIRFHARO A
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\ » ' . % 100146744 SREHFIHFEER
102 EO] By HErHng

13 o HEHEHE 28 o -ERRBACKBEZF
Eo AP UBBEMES —BETHERETRE -
4 b S EAREE 128 o - RERBLELREZF
ko EE AR THEREHZIELMBEL N-N-=
PAFPEE NN-—CAFESBKE N-N-—ERKXTFE
B N-F BB A b og oz~ N- 7 a4 ok o2 &, N- 7 65 A& 7 o -
15. o ¥ FE2ANGEEE 138 a-BEEHBEALELERBEZ K
MO EuAsza B RELFFTHRELAZ
" It MRE AREXAFTBB)F R ARAZLHE
& 47 8 o R ¢
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