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ABSTRACT. O-Antigenic part of Campylobacter jejuni gram negative bacteria was reported to consist of a

repeated trisaccharide unit. The disaccharides, GlcNAc-Gal derivatives, as key intermediates for the synthesis of
trisaccharide repeating units were synthesized. At the B(1—3) glycoside bond formation step between 3,4,6-tri-O-
acetyl-2-deoxy-2-N-phthalimido-B-D-glucopyranosyl bromide and galactosyl acceptors, high regioselectivities
between 2, 3, and 4-OH groups of galactosyl acceptors were found. As a result, no further selective protection
steps for OH groups of galactosyl acceptors was necessary, and more effective and compact synthetic scheme
was achieved.
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Merck)e AHg-3t9ic}. ANAZ TLCE 5% 3HAk-ol|
g (vv)EAE FFAIZL F 200°Cel| A 7hd st
A #galslgdel ¢ zErtE @9 (column chro-
matography )= A 2] 717 (Merck 60, Art 7734, 70~230
mesh9} Art 9385, 230~400 mesh)y A-4-31ich. 'H
NMR3} PC NMR- JEOL JNM-LA 400 MHzE A}
43199}, IR Mattson 3000 FT-IR spectrometer&
AHEERl on) mAA B 40°CHlA AFAZ & F
KBr Pellet-g- 9150 A}g-3}9 5L syrup2 KBr t]A
A(Disk)ell 2314 AH&-sk3ict.
1,3,4,6-Tetra-0O-acetyl-2-deoxy-2-N-phthalimido-
B-D-glucopyranose (3). Triethylamine (8.5 mL, 57.6
mmol)¥} phthalic anhydride (5.26 g, 35.5 mmol)2-
DMF (33 mL)el| 432 & D-glucosamine-HCI (5.05 g,
23.4 mmol)E wHlslHA] 2FH Arisielc). ukg-
EL AL 308 S aukAFa Al
70°CellA] 30% 5t ¥ HESAIZ] F 75 opA EAL
UEF (4.7 g, 56.2 mmol)s} oA EAME-E- (46 mL,
0.494 mmoly& 3 7}3te] ¥h-3-A] 7t} 100°Cel|A 84
7b 5 R o iR ES A2 e ARl 4
+o] Eolake FFFel ik AAE gL 49
delelE & Fo2%E A7l ¥ methylene
chlorideol] %31t} #7152 FH4, WilsFave
F B, ZHE 02 A0lE the R7152
T4 AU EFeR AF2AF F o3, s S8
gte] Alg]& dgich # ARvtEaHI R e, A
At B3 3 (5.01 gy 44.8%2 &= A3t
Rf 0.33 (toluene/ethyl acetate, 5/1); '"H NMR (400
MHz, CDCl3) & 7.9-7.7(m, 4H, aromatic H), 6.5(d,
1H, J;,=8.9 Hz, H-1), 5.9(dd, 1H, J3,=9.1 Hz, H-3),
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5.2(dd, 1H, J,5=10.1 Hz, H-4), 4.5(dd, 1H, J,5=10.5
Hz, H-2), 4.4(dd, 1H, Js =44 Hz, Jo =127 Hz, H-
6a), 4.2(dd, 1H, J5=2.0 Hz, H-6b), 4.1-3.97(m, 1H,
H-5), 2.1, 2.0, 1.9, 1.8(4s, each 3H, CH;CO,X 4);
C NMR (100 MHz, CDCly) & 170.6, 170.0, 169.5,
168.6, 167.4(C=0), 134.5, 123 8(aromatic), 89.8(C-1),
727, 70.6, 68.4(C-3, 4, 5), 61.6(C-6), 53.8(C-2),
20.7, 20.6, 20.4(CH;CO,).

Ethyl 3,4,6-Tri-O-acetyl-2-deoxy-2-N-phthalimido-
1-thio-B-D-glucopyranoside (4). 3}31% 3 (25¢,
5.23 mmol)&- methylene chloride (7.5 mL)el| 53] =
ethanthiol (0.6 mL, 7.85 mmol)s} BF;-Et,O (0.28 mL,
2.1 mmol)y H7betsdrt. HLoM 2447 FoF =
wkgh & uk-g- 5.3HE-5 methylene chloride 2 &3] 11,
7155 AP EF E3hgd, 7S sog
AHoFgleh, §71%58 5 HhEFoR Az4
21 F A3, g sl A81E Al o g
A ZAAEE skdeiy mlAe) vled 23 471 85%
(214 g)°] &2 dojxr}: Rf 0.59 (toluene/ethyl
acetate, 5/3); mp 113-115°C; 'H NMR (400 MHz,
CDCL) & 7.9-7.75(m, 4H, aromatic H), 5.51(d, 1H,
J12=10.4 Hz, H-1), 5.84, 5.2(t, t, each 1H, H-3, 4),
4.4(t, 1H, Jo3=10.4 Hz, H-2), 4.34(dd, 1H, Jg,5=4.9
Hz, Jeasn=12.5 Hz, H-6a), 4.18(dd, 1H, Jg5=2.2 Hz,
H-6b), 3.95-3.9(m, 1H, H-5), 2.7(m, 2H, SCH,CHs),
2.1, 2.0, 1.9(s, s, s, each 3H, CH;CO,x 3), 1.2(t, 3H,
SCH,CH3); “C NMR (100 MHz, CDCl;) & 1704,
169.8, 169.2, 167.5(C=0), 134.2, 123.5(aromatic),
81.0(C-1), 75.8, 71.4, 68.8(C-3, 4, 5), 62.1(C-6),
53.5(C-2), 24.2(SCH,CHj), 20.6, 20.5, 20.3(CH;CO,),
14.8(SCH,CH).

3,4,6-Tri-O-acetyl-2-deoxy-2-N-phthalimido-p-D-
gluco-pyranosyl bromide (5). Z3HE ethyl 3,4,6-
tri-O-acetyl-2-deoxy-2-N-phthalimido-1-thio-B-D-glu-
copyranoside (4, 137 mg, 0.29 mmol)-2- methylene
chloride (5 mL)l| 32l % molecular sieve 4 A (150
mgys 9 0°CollA] 407k wukatgich. Was ut
§8dell  bromine(0.05 mL, 0.97 mmol)/methylene
chloride (1.2 mL)ZE- 7}3}led 0°CollA] 247} E<F
Hhalsi}. Whgo] A8 E|o] = TLCAbolA4 %= Righe)
H3b} sledeh wheg vhAl ¥ e 8ele Celite
pad® 7 of34417) ¥ 12k Alo] gleld Wrix) B

S FEUR - I SR R

Follzt A o] W st S o) Al Abe
o] &3te 55 e+ vk F3HE 5= Al
3L Thi Whol| T ARS-s)d o)

1,2,3,4,6-Penta-0O-acetyl-B-D-galactopyranose (6).

ol EAL RS E (70 mL, 0.74 mmol)o F-5= o}A|
EAFES (S5g 603 mmol)E P A (120~
130°Cy7}A] 7}dspud 4] B4+ D-galactose (10 g, 55.5
mmol)E 0.3~0.4 g/ul "S- ol A7kl o))

717} A SPE A wk-ge] A2kl it 7] F ko]
Bupd wh NS Apoa Ay, 98 %
So1e Sl WhENE Folr) SRR o
HEste] A4 wAzE el wAE 2hE B2
oJejl AojFch ofgh Z4lS H= 1AE ok
2 AL ste] =3 A A 33tE 62 11
34 g (54%) ASic}: Rf 0.4 (toluene/ethyl acetate, 5/3);
mp 137-139°C (lit.” mp 142°C).

Ethyl 2,3,4,6-Tetra-O-acetyl-1-thio-pB-D-galac-
topyranoside (7)2} ethyl 1-thio-B-D-galactopyrano-
side (8). 3}31E 6 (6.0 g, 15.3 mmol)2 methylene
chloride (15 mL)oY| ¢l ¥ ethanthiol (1.72 mL, 23.1
mmol)2} BF;-Et,0 (0.78 mL, 6.2 mmol)-& 9 7 A&
o|A] 24217} £t wHlsleic) ule-g T\:Hfl b
S-8-9-5 mrthylene chloride® %3)3 $7]22 ©
HEAUER 2389, S/ FOo8 A% A
A% v 7 AREFOR AxAT|I o3,
A Sl A18E Al o] AlEl-S wivkE (40
mL)o| =¢1 % 0.1 N sodium methoxide-methanol
(20 mL)E- 7Fsto] Aol 4] 24]7F 304 Fk HkA]
Al 8RSE-& A4 resin (Dowex 50X, H' form) 2
g oF 1087 Thske] 34N F ofh, 4t
Fste] AR Agicl E¢ES # azrtea
g2 2], HAsle] 3155 8 (3.16 g, F DA 65%)
& A9k Rf 0.11 (toluene/ethyl acetate/ethanol, 5/5/
2); '"H NMR (400 MHz, D,0-TMSNa) & 4.47(d, 1H,
J12=9.23 Hz, H-1), 3.96(d, 1H, H-4), 3.76-3.54(m, 5H,
H-2. 3. 5. 6a. 6b), 2.75(m, 2H, SCH,CHz), 1.27(t, 3H,
SCH,CH;); °C NMR (100 MHz, D,0-TMSNa) & $8.
2AC-1) 815, 76.6, 722, T1.5(C-2, 3, 4, 5)/63.7(C-6)/26.
8, 17.1(SEY).

Ethyl 4,6-O-Benzylidene-1-thio-B-D-galactopyr-
anoside (9). 331E 8 (4.92 g, 22.04 mmol)S- tetra-
hydrofuran (THF, 43 mL)d] <l

\:I[o

—_

- p-toluene-
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sulfonic acid (0.74 g, 3.92 mmol)¢} benzaldehydedi-
methylacetal (6.57 mL, 44.1 mmol)-& 713} A2l
A 3X)7F E-oF wEkslgivth TLCH| &4HE-Ao| Alz}
|2} triethylamine (0.55 mL, 7.84 mmol) 0.2 £3}A]
70 ohg kst Sdste] AlRle dlch @ 2ERkE
a2 E3ES e, AAlste] 33kE 9 (384 g,
56%)% it} '"H NMR (400 MHz, CDCly) § 7.47-
7.30(m, 5H, aromatic H), 5.50(s, 1H, =CHPh), 4.3-
42(m, 2H, H-1, 6a), 4.12(d, 1H, H-4), 3.93(dd, 1H,
Jse=1.0 Hz, Jg,6=12.3 Hz, H-6b), 3.75(t, 1H, J3=
7.9 Hz, H-2), 3.62(m. 1H, H-3), 3.37(s, 1H, H-5),
3.24-3.25(m, 2H, OH), 2.73(m, 2H, SCH,CHzj),
1.29(t, 3H, SCH,CHs); "*C NMR (100 MHz, CDCly)
8 137.6, 129.1, 128.2, 126.4(aromatic)/101.3(=CHPh)/
85.2(C-1)/75.6, 73.7, 69.9, 69.5(C-2, 3, 4, 5)/69.2(C-
6)/23.3(SCH,CH,;)/15.1(SCH,CH3).

Ethyl 4,6-O-Benzylidene-3-0-(3,4,6-tri-O-acetyl-2-
deoxy-2-N-phthalimido-B-D-glucopyranosyl)-1-thio-
B- D-galactopyranoside 0. A AL A=A
ore. 1-bromide =4 5 (2.40 g, 4.80 mmol)2} 4,6-
O-benzylidene galactosyl %A 9 (1.65 g 5.27
mmol)Z methylene chloride (30 mL)ol| %<1 ¥ mole-
cular sieve 4 AL 9 -25°C2 WZhAA 1587
aubslgde). o] uhg-8-olo) silver triflate (1.85 g,
7.20 mmol)/toluene(24 mLyS A 7}3}51
(0.76 mL, 5.75 mmol)& 7}3}ed - 25°Col|4 30¥-7}
aukslgith BhS- E£3E-8 methylene chloride 2 &
3} 3L Celite pad 2 {33k o}-8- §-7]1528 1.0M gL
A EFE, FF, 10M 3 BleadE
F 23 o Aol FYoh o] SRR T
Aol & wi7pA] AolE F {7158 75 e
FoE AR o3, R Fskdeh oAl
Alg]S # ARvte a2 F2, Ak ethyl 4,
6-O-benzylidene-3-0-(3,4,6-tri-O-acetyl-2-deoxy-2-N-
phthalimido-B-D-glucopyranosyl)-1-thio-B-D-galac-
topyranoside (10, 2.12 g}& 60%%] &= Aok
Rf 0.2 (toluene/ethyl acetate, 5/3); 'H NMR (400
MHz, CDCl3) & 7.83-7.65(m, 4H, NPhth aromatic H),
7.45-7.25(m, 5H, aromatic H), 5.82(dd, 1H, H-3), 5.76
(d, 1H, J,2=8.5 Hz, H-1"), 5.50(s, 1H, =CHPh),
5.21(dd, 1H, H-4"), 3.4(s, 1H, 2-OH), 2.60(m, 2H,
SCH,CH3), 2.10, 2.0, 1.90(3 s, each 3H, CH;CO,),

Z2] collidine
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1.2(t, 3H, SCH,CH,); C NMR (100 MHz, CDCly)
6 1708, 170.1, 169.5, 167.9(C=0), 138.0-123.7
(NPhth, CHPh aromatic), 100.9(=CHPh), 99.3(C-1"),
85.5(C-1), 81.3, 75.8, 72.0, 70.8, 70.2, 69.3, 69.2, 67.7
(C-2, 3, 4,5, 6, 3, 4,5, 61.8C-6"), 54.8(C-2),
23.2(SCH,CH:), 208, 207, 20.5(CH:CO,), 152
(SCH,CH).

Ethyl 2-O-Benzyl-4,6-O-benzylidene-3-0-(3,4,6-
tri-O-benzyl-2-deoxy-2-N-phthalimido-B-D-gluco-
pyranosyl)-1-thio-B-D-galactopyranoside (11). 3}
2 10 (2.93 g, 4.01 mmol)e #|EHE (95 mL)ol| -l
% 0.1 N sodium methoxide-methanol -2-94(8.2 mL)¥}
A Aol 2417 2t seEbsedct. TLCA| &3
o] AlebAla AEE AAEe] eyl A
resin (Dowex-50, H' form)©. 2 F3}4]7] 3= o 3}A]#A
Zhsb Aok AlSslA dojal A4ES DMF
(60 mL)o| =<l % NaH (60% in oil, 764 mg, 31.9
mmol)Z H7}sla AellA 3087t st
2 t}g 0°CE v37FA17) 3L benzyl bromide (1.86 mL,
15.6 mmol)y2 & 7}s}lar Al2-ox] 2 Fqt wHbkels]
o, ) NaHE dReR RAAIT SRS
toluene-ether (1/1, viv)2} Eof EujAl7]l ¥ f7]
Z5pw oleltl MolFRich 47138 75 2
EFOR A7, ZAst FUAA ARS At
T azvtEada R HAste] 332 115(1.09g,
2hAl 28.3%) 3glth: Rf 0.4(toluene/ethyl acetate,
5/1); *C NMR (100 MHz, CDCl;) § 167.4(NPhth
C=0), 138.4-123.0(aromatic H), 100.6(=CHPh), 99.1
(C-1Y), 84.1(C-1), 82.5, 79.7, 79.3, 75.7, 75.4, 74.9,
74.7, 74.6, 74.5, 73.3, 69.6, 69.5, 69.0(C-2, 3, 4, 5, 6,
3, 4, 5 6, CH,Phx 4), 54.8(C-2), 23.5(SCH,CHj),
14.8(SCH,CH).

Ethyl 3,4-O-Isopropylidene-1-thio-f-D-galac-
332 8 (1.0g 4.31 mmol)yS
tetrahydrofuran (THF, 10 mL)e}] -] p-toluene-
sulfonic acid (0.13 g, 0.75 mmol)¢} 2,2-dimethoxy-
propane (0.53 mL, 4.31 mmol)& 7}§F F Al-2-ol] 4]
1027} <t snbstsdct. TLC Axt 2dE3e] A
9] xAE W wuke sl triethylamine (0.1
mL, 1.5 mmol) &2 F3}A]7) vk 7t FHbste] A
HE Aok A ARvtEadsR EES Ee,
A Asted 313HE 12 (703 mg, 60%)2} 4,6-O-isopro-

fijlo

N
(4

rLo
o

topyranoside (12).
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pylidene galactosyl f-=4 (176 mg, 15%)= 2gic}:
3}8HE- 129] Rf 0.42 (toluene/ethyl acetate/ethanol, 5/
5/2); '"H NMR (400 MHz, CDCl3) & 4.27(d, 1H, J, =
10.24 Hz, H-1), 4.21(dd, 1H, J,5=5.4 Hz, H-3), 4.09
(t, 1H, H-4), 3.99-3.54(m, 4H, H-2, 5, 6a, 6b), 2.76
(m, 2H, SCH,CHj3), 1.52 and 1.36(s, s, each 3H, =C
(CHa),), 1.33(t, 3H, SCH,CH,); *C NMR (100 MHz,
CDCly) & 110.4(=C(CHs),)/85.5(C-1)/79.1(C-5)/77.07,
73.92, 72.06(C-2, 3, 4)/62.5(C-6)/28.1 and 26.3(=C
(CH3),)/24.5(SCH;CH5)/15.3(SCH,CH).

Ethyl 2,6-Di-O-benzyl-3,4-O-isopropylidene-1-
thio-B-D-galactopyranoside (13)2} Ethyl 2,6-Di-O-
benzyl-1-thio-B-D-galactopyranoside (14). 33}
12 (670 mg, 2.5 mmol}E N,N-dimethyl formamide
(DMF, 20 mL)el] 9] & 0°C& WzHAA 1587 =
HM};];, NaH (487 mg, 20.3 mmo)E 0°Coll4] 7}
g F 40%7) wuksiedc). vb-2-ghel benzyl bro-
mide(0.9 mL, 7.6 mmol)E A7}l A2l 3048
7 SIA R Hg-golol wEhg-2 shalo] ols]
= NaHEZ AA% 3 7}t ZahEledc}, wkgole
methylene chloride 2 53]3 2542 $40] = o
AR A FSieh 47158 F4 AEges
A7) F o, ek 2ol L 138 Al
22 dek AAE ARA L #EE 138 wwt
& (20 mL)el| =< ¥ p-toluenesulfonic acid (96 mg,
0.51 mmol)E- 7}3}e] 50°Cel| 4] 54)7) ZaF 3H58)4)
v} Hk$-& whA & triethylamine (0.14 mL, 1.02
mmol) 2.2 FBA7| W WHg-E-& A Fste] A
He Aok & z2vlEadde EFES R,
A8l 313HE 14 (825 mg)E 5 whA] uk-Lo
el 80% &2 Al 3E 149 Rf 0.34
(toluene/ethyl acetate, 5/3); 1 NMR(400 MHz,
CDCly) & 7.42-7.26(m, 10H, CH,CeHsx 2), 4.94(d,
1H, J;,=10.72 Hz, H-1), 4.69-4.41(m, 4H, CH,Ph X
2), 4.00-3.49(m, 6H, H-2, 3, 4, 5, 6a, 6b), 2.76(m,
2H, SCH,CHs), 1.31(m, 3H, SCH,CH;); “C NMR
(100 MHz, CDCl;) & 128.5-127.7 (CH,C4Hs), 84.9(C-
1), 78.9, 76.9, 75.3, 74.8, 73.6, 69.5, 69.4C-2, 3, 4,
5, 6, CH,Ph x 2), 24.9(SCH,CHs), 15.1(SCH,CH).

Ethyl 2,6-Di-O-benzyl-3-O-p-methoxybenzyl-1-
thio-B-D-galactopyraneside (15)2} Ethyl 4-O-Acetyl-
2,6-di-0O-benzyl-3-0-p-methoxybenzyl-1-thio-B-D-

galacto pyranoside (16). 3}3HE 14 (470 mg, 1.14
mmol}& &5l 15mLell =o]x bis(tributyltin)
oxide (1.59 mL, 3.12 mmol}Z 7}3} t}-& 120~130°C
ol 4 Dean-Stark A= & 447} Z9F 35 AlA stan-
nylene 3345 At REE 40°CE ¥ ¥ (n-
Bu):NI (0.42 g, 1.14 mmol)3} p-methoxybenzyl chlo-
ride (0.46 mL, 3.12 mmol)& 7}3F t}-& 2447} mut
»5]_031;], B]’*‘E*O‘ 7&01— zﬁl-zs} r:]——- AZvE 7
2 22, AAste] 3L 15 312 mg, 52%)%
et AFsNA #5HE 155 F=]d 10 mLo] =]
5 OPHEALFSE SmLE shato] AlgelA] 2417}
Eek sksldch. WegS BRas 9 ool W
A3t 20 A7 ezt o EALR SRS Al
Ak BolAl AalE B mzvbeadE pel,
AAste] 33HE 16 (210 mg, 63%)S Ach: RI
0.58 (toluene/ethyl acetate, 5/1); '"H NMR (400 MHz,
CDCls) & 7.31-7.16(m, 12H), 6.75-6.73(m, 2H, CH,-
C¢H4OCH; aromatic H), 5.54(m, 1H, H-4), 4.70-
4.61(m, 3H, CH,Ph®| 2H¢} CH,CsH,OCH;¢] 1H),
4.48(d, 1H, H-1), 4.41-4.33(m, 3H, CH,Phe] 2HS}
CH,C(H,0CH;9] 1H), 3.70(s, 3H, OCHs), 3.64(m,
1H, H-5), 3.51-3.44(m, 4H, H-2, H-3, H-6a, H-6b),
2.69-2.65(m, 2H, SCH,CH;), 2.01(s, 3H, CH;CO)),
1.50-1.22(m, 3H, SCH,CHs); >C NMR (100 MHz,
CDCL3) & 170.3(C=0), 129.8-125.2(CH,Ph aromatic
C), 85.3(C-1), 80.7(C-3), 77.8(C-2), 75.83(C-5), 75.79
(CH,Ph), 73.7(CH,Ph), 71.5(CH,CsH,0CH3), 68.2(C-
6), 66.9(C-4), 55.2(CH,C¢H,OCH;), 25.0(SCH,CHy),
20.9(CH;CO,), 15.0(SCH,CH3).

Ethyl 4-0O-Acetyl-2,6-di-O-benzyl-1-thio-B-D-
galactopyranoside (17). 3}3}% 16 (192 mg, 0.333
mmol)S- methylene chloride-H,O (8.3 mL: 0.45 mL)
of mal ¥ Aol 108 Bt Wik ke 23
dichloro-5,6-dicyano-1,4-benzoquinone (0.11 g, 0.5003
mmol)& 7}3le] Al 2o 44|17} Eob wulslelct.
HH-g-E-8 Celite padol|4] o7t o}-8 et} E
F EZs}goom ol Tk Tl R4 FAo]
9 WA Aol F ohe T4 PEFoE A%
stk whgl e ofs), 7%t Fuete] eixl Ay
& @ agrtead R Fel, FAste d3tE 17
(135 mg, 89%)& Al t}.: Rf 0.11 (toluene/ethyl ace-
tate, 5/1); "H NMR (400 MHz, CDCly) § 7.33-7.17(m,
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10H,. CH,Ph aromatic H), 5.31(m, 1H, H-4), 4.863%}
4.60(m each, 1H each, CH,Ph), 4.48-4.35(m, 3H, H-
13} CH,Ph), 3.73-3.65(m, 2H, H-3, 5), 3.50-3.39(m,
3H, H-2, 6a, 6b), 2.71-2.68(m, 2H, SCH,CH;), 1.99
(s, 3H, CH;COy), 1.25(t, 3H, SCH,CH;); *C NMR
(100 MHz, CDCl3) § 171.1(C=0), 128.9-127.7
(aromatic C), 85.1(C-1), 78.9(C-2), 75.9(C-5), 75.5
(CH,Ph), 73.7(C-3), 73.5(CH,Ph), 70.1(C-4), 68.2(C-
6), 25.2(SCH,CHj3), 20.8(CH;CO,), 15.0(SCH,CHs).
Ethyl 2,6-Di-O-benzyl-3-0-(3,4,6-tri-O-acetyl-2-
deoxy-2-N-phthalimido-B-D-glucopyranosyl)-1-thio-
B-D-galactopyraneside (18)2} Ethyl 2,6-Di-O-benzyl-
4-0-(3,4,6-tri-O-acetyl-2-deoxy-2-N-phthalimido-B-
D-glucopyranosyl)-1-thio-8-D-galactopyranoside (19).
A A& A=A & 1-bromide %A 5 (104
mg, 0.29 mmol)2} 2,6-di-O-benzyl galactosyl &%)
14 (173 mg, 0.43 mmol)Z- methylene chloride (10 mL.)
o] %4l ¥ molecular sieve 4 A (250 mg)S Y
-25°Cx W7HAA 1587 amlbsigdr). o) nk-g-g-of
o) silver triflate (0.12 g, 0.47 mmol)/toluene (1.5 mL)Z
A7V3kar FA) collidine (0.1 mL, 0.76 mmolyg- 7|5}
o -25°CellA 30E7t wubslgich whe- ERES
methylene chloride 2. %3] 7 Celite padZ- £31 oJ 3}t
oH- 10M Bl 23 E 8o, 25, 1.0M 34
AV EEF 3Rl o7 Meo] T} oA
THTRE T4 d WA AelE & f7158 F4
FGEFoR AxAZ v o7, 2eF Fakete]
ot Aozl AlRE # aRetr e ey, PAs)
o] ethyl 2,6-di-O-benzyl-3-O-(3,4,6-tri-O-acetyl-2-
deoxy-2-N-phthalimido-B-D-glucopyranosyl)-1-thio-3-D-
galactopyranoside (18, 132 mg)E 56.2%2] $§2 o
%ith. Rf 0.24¢114] 23t & NMRE H-4 315y
galactosyl 5| (3% 14, 73.2 mg)2} ethyl 2,6-di-O-
benzyl-4-0-(3,4,6-tri-O-acetyl-2-deoxy-2-N-phthalimido-
B-D-glucopyranosyl)-1-thio-B-D-galactopyranoside (19,
18%, 40.0 mg)°| E3HEd& EIsisict: 312 18
©] Rf 0.43 (toluene/ethyl acetate, 5/3); 'H NMR (400
MHz, CDCly) 8 7.56(m, 4H, NPhth aromatic H), 7.34-
733, 7.10-6.99(m, each 5H, aromatic Hx2), 5.76(t,
1H, H-3"), 5.66(d, 1H, J;,=8.52 Hz, H-1"), 5.15(dd, 1H,
H-4"), 2.84(s, 1H, 4-OH), 2.70-2.56(m, 2H, SCH,CH3),
2.04, 2.03, 1.83(3 s, each 3H, CH;CO,), 1.27-1.18(m,
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3H, SCH,CH,); °C NMR (100 MHz, CDCls) § 117.0,
170.6, 169.9, 169.3(C=0), 137.9-123.5(NPhth, CHPh
aromatic), 97.88(C-1), 85.18(C-3), 84.58(C-1), 76.49,
76.36, 74.96, 73.52, 72.01, 70.52, 69.15, 68.74, 67.66,
60.28(C-2, 4, 5, 6, 3, 4, 5\, 6-CH,Phx2), 54.54
(C-2), 24.35(SCH,CH3), 20.94-20.25(CH;CO,),
14.88(SCH,CH3); 332 192] Rf 0.24 (toluene/ethyl
acetate, 5/3); 'H NMR(400 MHz, CDCly) § 7.42-
7.40(m, 4H, NPhth aromatic H), 7.36-7.28(m, 10H,
aromatic H), 5.98(t, 1H, H-3'), 5.51(d, 1H, J;,=8.32
Hz, H-1), 5.16(t, 1H, H-4"), 4.71-4.68, 4.43-4.42
(m, 2H each, CH,Ph), 4.22-4.01(m, 7H), 3.77-3.42(m,
4H), 2.82-2.69(m, 2H, SCH,CH;), 2.05, 2.03, 1.89
(3 s, each 3H, CH;CO,), 1.34-1.26(m, 3H, SCH,
CH;); °C NMR (100 MHz, CDCly) § 170.5, 170.1,
169.5(C=0), 138.3-137.6 (NPhth, CHPh aromatic C),
98.3(C-1'), 84.0(C-1), 78.8(C-4), 77.2(C-2), 76.8(C-5),
75.0(C-3), 74.7, 73.2(CH,Ph x 2), 71.3(C-5"), 70.4(C-
3, 69.3(C-6), 68.9(C-4"), 61.8(C-6), 54.7(C-2),
23.8(SCH,CH3), 20.6-20.5(CH3CO,x 3), 15.0
(SCH,CH3).
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