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ABSTRACT

A simple strategy was developed for the procurement of benzyl 2-acetamido-
6-0-benzyl-2-deoxy-3-0-(2,3,4,6-tetra-O-acetyl- B-D-galactopyranosyl)-8-D-gluco-
pyranoside (8). Reductive opening of the acetal ring of benzyl 2-acetamido-4,6-
O-benzylidene-2-deoxy-3-0-(2.3,4,6-tetra-O-acetyl- B-D-galactopyranosyl)-B-D-
gluco-pyranoside gave, exclusively, the desired, key intermediate 8. Fucosylation
of 8 with 2,3,4.-tri-O-benzyl-a-L-fucopyranosyl bromide, under catalysis by
bromide ion, afforded the trisaccharide derivative which, on O-deacetylation, fol-
lowed by hydrogenolysis, prdduced the title trisaccharide. Starting from methyl 2-
acetamido-4,6-0-benzylidene-2-deoxy-3-0-(2,3,4,6-tetra- O-acetyl-B-D-galacto-
pyranosyl)-a-D-glucopyranoside, the synthesis of methyl 2-acetamido-2-deoxy-4-
O-a-L-fucopyranosyl-3-O-B-D-galactopyranosyl-a-D-glucopyranoside ~ was  ac-
complished by a similar reaction-sequence. The synthesis of 2-acetamido-2-deoxy-
4-0-a-L-fucopyranosyl-D-glucopyranose is also described. The structures of the
final saccharides, and of various other intermediates, were established by 'H- and
13C-n.m.r. spectroscopy.

INTRODUCTION

During the past decade, there has been an extraordinary burst of activity in
studies related to the chemical synthesis of oligosaccharides®. There is no doubt
that the appropriately protected glycosylating reagents and new catalysts now av-
ailable have proved to be excellent tools for successful synthesis of such com-
pounds. However, another key factor that plays an important role in the achieve-
ment of these synthetic ventures is the availability of different, new protecting
groups introduced into the field of carbohydrate chemistry®. Moreover, efficient
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and attractive methodologies for the removal of such protecting groups have been
developed®. For example. partial alkylation of polyhydroxy compounds through
the (trialkylstannyl)ation procedure 1s very cfficient’. Use of organotin derivatives
of a pair of vicinal. axial and equatorial. hydroxyl groups for sclective acyvlation and
alkylation has proved successful® In another approach. monoalkylation of a diol
by the phase-transfer-catalysis method® has been found to be un cxcelient method
Interestingly. the trityl group, which has trequently been used tor selective protec-
tion of the primary hydroxyl group ot polyhvdroxy compounds. can now also be
successtully employed for protection of certain secondary hvdroxyl groups”. Thus,
different methods have been developed {or the preparution of appropriately pro-
tected sugars having free hydroxyl groups which «an be turther emploved for
glvcosylation.

Recently, Garegg and co-workers® reported a novel method of reductive
ring-opening of carbohydrate benzylidene acetals with sodium cyanoborohvdride
in HCl-ether. Thus, under these conditions. the 4.6-benzylidenc acetal of a given
sugar affords the 6-O-benzyl derivative exclusively. We have made successful use
of these reaction conditions to procure suitable aglycon hydroxides needed tor the
synthesis of oligosaccharides'”, and applied' this reaction m the svnthesis of 2-
acetamido-2-deoxy-3.4-di-O-f3-D-galactopyranosyl-D-galactopyranosce.

We have now extended the use of this key reaction for the synthesis of 2-
acetamido-2-deoxy-4-0-«-L-fucopyranosyl-3-0-B-pd-galactopyranosyl-D-glucopy-
ranose'"'" (16) and methyl 2-acetamido-2-deoxy-d-()-a-i -fucopyranosyl-3-0-B-D-
galactopyranosyl-a-D-glucopyranoside (17). The disaccharide 5 and the trisac-
charides 16 and 17 are needed in our laboratory for studics of 1 -fucosidase ' and 1 -
fucosyltransferase'”.

RESULTS AND DISCUSSION

Treatment of benzyl 2-acetamido-4.6-O-benzylidene-2-deoxyv-8-D-gluco-
pyranoside’ (1) in anhydrous oxolane with sodium cyanoborohyvdride in the
presence of HCl—ether™ gave, cxclusively, benzyl 2-acetamido-6-0)-henzyl-2-deoxy-
B-D-glucopyranoside (2) in 7264 yield. The "'C-n.m.r. spectrum of 2 showed the
complete absence of a C-6 signal in the region of 60-63 p.p.m.. confirming thereby
that reductive cleavage of the 4,6-benzylidenc acetal 1 vields only the 6-0O-benzyl
derivative (2). Exposure of benzyl 2-acetamido-4.6-O-benzylidene-2-deoxy-3-0-
(2.3.4.6-tetra-O-acetyl-B-D-galactopyranosyl)-g-D-glucopyranoside ' (6} to sodium
cyanoborohydride under identical conditions afforded benzyl 2-acetamido-6-0-
benzyl-2-deoxy-3-0-(2.3.4 6-tetra-O-acetyl-g-D-galactopyranosa [1--n-glucopyra-
noside (8) in 55.4% yield. Its "H-n.m.r. spectrum showed the presence ot four O-
acetyl and two benzyl groups. To prove the structure of 8 unambiguounsly. a portion
of 8 was O-deacetylated'” to give 9. The "*C-n.m.r data tor 9. along with those for
2. are reported in Table [. Data cited in Table 1. clearly supported the structure as-
signed to compound 9. Simularly ., reductive cleavage™ of methvl 2-acetamido-4.6-0-
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benzylidene-2-deoxy-3-0-(2,3,4.6-tetra- O-acetyl-B-D-galactopyranosyl)-a-D-glu-
copyranoside'” (7) gave only the 6-O-benzyl derivative 10, which, on O-deacetyla-
tion'®, afforded methyl 2-acetamido-6-O-benzyl-2-deoxy-3-O-B-D-galactopyra-
nosyl-a-D-glucopyranoside (11). The structure of the latter compound was also
supported by its '>C-n.m.r. spectrum (see Table I).

TABLE1

25.2-MHz, 13C-N M.R. CHEMICAL SHIFTS? IN Me,SO-dg

Atom Compound
B-GIcNAc-1-0CH,Ph 2 9 11

C-1 100.53 100.59 100.10 97.74
C-2 55.32 55.33 54.12 52.18
C3 74.05 74.02 84.08 79.98
C-4 70.57 70.61 68.80 68.84
C-5 76.90 75.62 75.04 70.34
C-6 61.01 72.24 72.27 72.27
NCOCH; 23.01 22.99 22.99 22.67
C=0 168.82 168.88 169.70 169.75
OCH; 54.36
C-v 103.73 103.05
Cc-2 70.46 70.98
Cc-3 72.91 73.17
C-4/ 68.17 68.27
C-5’ 75.69 75.80
C-6’ 60.54 60.57

“In p.p.m. downfield from internal Me,Si.

L-Fucosylation'® of 8 with 2,3,4-tri-O-benzyl-a-L-fucopyranosyl bromide

under bromide-ion-catalyzed reaction-conditions gave crystalline 12 in excellent
yield. The 'H-n.m.r. spectrum of the trisaccharide derivative 12 exhibited a clear
doublet at 5 5.4 (d. 1 H, J-» 3 Hz, H-1), supporting the presence of an a-linked
L-fucosyl group in 12. Subjected to L-fucosylation'® under identical conditions.
compound 10 produced 13 in 86% yield.

Interestingly, O-deacetylation'® of both of the trisaccharide derivatives, 12
and 13, proceeded satisfactorily to give 14 and 15, respectively. The 'H-n.m.r.
spectrum clearly showed the complete absence of O-acetyl groups in these two de-
rivatives, which were readily isolated in pure form. It should be mentioned that, in
a previous investigation'®, on the synthesis of phenyl 2-acetamido-2-deoxy-4-O-a-
L-fucopyranosyl-3-O-B-D-galactopyranosyl-B-D-glucopyranoside, phenyl 2-aceta-
mido-6-0-acetyl-2-deoxy-3-0-(2,3,4,6-tetra-O-acetyl-B-D-galactopyranosyl)-B-D-
glucopyranoside reacted with 2,3,4-tri-O-benzyl-a-L-fucopyranosyl bromide
under similar conditions to give phenyl 2-acetamido-6-0O-acetyl-2-deoxy-3-O-
(2,3,4,6-tetra-O-acetyl-B-D-galactopyranosyl)-4-0-(2,3,4-triO-benzyl-a-L-fucopy-
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ranosyl)-B-D-glucopyranoside. However. t.lc. of the product obtained by O-
deacetylation of the latter product revealed the presence of two components. and
the '"H-n.m.r. spectrum showed the presence of an (-acetyl group. As also re-
ported by Lemieux and co-workers'”, O-deacetylation of 8-ethoxycarbonyloctyi 2-
acetamido-6-O-acetvl-2-deoxy-3-0-(2.3 4 6-tetra- O-acetvl-g-D-galactopyranosyl)-
4-0-(2.3,4-tri-O-benzyl-a-i-fucopyranosyl)-g-D-glucopyranoside . with  sodium
methoxide in methanol gave a product that still possessed an O-acetyl group. In the
investigation by Lemieux and co-workers'’ as well as in our own previous
studies'*. it was tentatively assumed that the acetyl group on -6 of the 2-
acetamido-2-deoxy-D-glucoside residue remains intact on saponification. However,
in the present studies. we found no difficuity in the saponitication of detivatives 12
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and 13 which possess a benzyl group at O-6 of the 2-acetamido-2-deoxy-D-
glucoside residue. The structures of the deacetylated products 14 and 15 were also
supported by their '*C-n.m.r. spectra. Catalytic hydrogenolysis of 14 and 15 in
95% ethanol, in the presence of 10% Pd-C, respectively, gave the title trisac-
charide 16 and methyl 2-acetamido-2-deoxy-4-O-a-L-fucopyranosyl-3-O-B-D-galac-
topyranosyl-a-D-glucopyranoside (17). The structures of 16 and 17 were confirmed
by 'H- and *C-n.m.r. spectroscopy.

For the synthesis of 2-acetamido-2-deoxy-4-O-a-L-fucopyranosyl-D-gluco-
pyranose®® (5), benzyl 2-acetamido-3,6-di-O-benzyl-2-deoxy-B-D-glucopyranoside’
(3) was treated with 2,3,4-tri-O-benzyl-a-L-fucopyranosyl bromide under bromide-
ion-catalyzed reaction-conditions'®, Compound 4 was isolated from the reaction
mixture as an amorphous material after chromatography in a column of silica gel.
Hydrogenolysis of 4 in 95% ethanol in the presence of 10% Pd—C provided the
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known disaccharide 5; its structure was confirmed by 'H- and "'C-n.m.r spectros-
copy (see Table IT)

TABLE I1

25.2-MHz, *C-N M R CHEMICAL SHIFTS? IN DO

Atom Compound
S 58 17
C-1 91 67 9s.81 ya
C-2 5545 58.24 REEA
C-3 70.146 73.67 BRI
-4 78 63 78.38 TS 4T
C-5 71 84 76.35 7251
C-6 61,98 60 98 60.76
C=0 175 36 175 26 17516
NCOCH; 2301 2327 RRIA
OCH; R
C-1 103 U8
c-2 T1ad
-3 7347
c-¥ 68 Ul
C-5' 7357
C-6' 62 71
c-1" 100.56 W9 24
-2 a9 14 R
-3 70.46 7028
C-4" 7293 7307
C-5” 648 03 672
1o 57

C-6" 16 34

“In p.p.m downfield from externat Me,Si

EXPERIMENTAL

General methods. — Melting points were determined with a Fisher-Johns ap-
paratus and are uncorrected. Optical rotations were measured with a Perkin-
Elmer 241 polarimeter at room temperature. Ascending t.l.c. was conducted on
plates coated with a 0.25-mm layer of silica gel 60 PF-254 (E. Merck, Darmstadt.
Germany): the components were located by exposure to u.v. light, or by spraying
the plate with 5% sulfuric acid in ethanol and heating. Descending p.c. was per-
formed on Whatman No. 3MM paper. and spots were detected with periodate. tol-
lowed by the silver nitratc reagent”'. Elemental analyses were performed by
Robertson Laboratory, Florham Park, New Jersey, U.S. A N.m.r. spectra were
recorded with Varian EM-390 and XL-100 instruments; 'H-n.m.r. spectra (100
MHz) and "*C-n.m.r. spectra (25.2 MHz) were determined by use of the Fourier-
transform (F.t.) mode; the positions of the peaks are expressed in 8 trom the sig-
nal for tetramethylsilane
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Benzyl 2-acetamido-6-O-benzyl-2-deoxy-B-D-glucopyranoside (2). — A solu-
tion of 1 (3.99 g, 10 mmol) and sodium cyanoborohydride (5.656 g, 90 mmol) in dry
oxolane (150 mL) containing 3A molecular sieves (15 g) was cooled to 0°. Hydro-
gen chloride in diethyl ether was added until the solution was acidic (pH paper, gas
evolution). After the mixture had been stirred for 40 min at 0°, t.1.c. in 3:2 (v/v)
chloroform—acetone indicated complete reaction; the mixture was poured into ice—
water, and extracted with dichloromethane (4 x 100 mL), and the extracts were
combined, washed successively with water, saturated sodium hydrogencarbonate
solution, and water, dried (sodium sulfate), and evaporated in vacuo, to give a
solid residue which was purified by chromatography on a column of silica gel, elut-
ing with 9:1 (v/v) chloroform—methanol. to give 2 in 72% yield (2.9 g); m.p. 176—
178° (from hot ethyl acetate), [a]p —41.8° (¢ 1.6, Me,SO): t.l.c. (9:1 chloroform-
methanol): Rg 0.46; 'H-n.m.r. data (Me,SO-d): 5 1.82 (s, 3 H, NAc), 7.3-7.45
(m, 10 H, aromatic), and 7.73 (d, 1 H, Jxu.» 9 Hz, NH).

Anal. Calc. for C5oH»NOg: C, 65.82; H, 6.78; N, 3.49. Found: C, 65.53;
H,6.97; N, 3.24,

Benzyl  2-acetamido-3,6-di-O-benzyl-2-deoxy-4-0-(2,3,4-tri-O-benzyl-a-1-
fucopyranosyl)-B-D-glucopyranoside (4). — Compound 3 (0.653 g, 1.33 mmol) was
dissolved in a mixture of dichloromethane (15 mL), N,N-dimethylformamide (3
mL), tetraethylammonium bromide (0.55 g, 2.65 mmol), and diisopro-
pylethylamine (0.5 mL). A solution of freshly prepared 2,3.4-tri-O-benzyl-a-L-
fucopyranosyl bromide (1.32 g, 2.65 mmol) in dichloromethane (5 mL) and dry
HCONMe, (1 mL) was added, and the mixture was stirred for 3 days at room tem-
perature. Dichloromethane (200 mL) was added, and the solution was washed with
water (3 X 50 mL), dried, and evaporated. The residue was purified by chromatog-
raphy on a column of silica gel, eluting first with 9:1 (v/v) hexane—ethyl acetate,
then with 5:1 (v/v) hexane—ethyl acetate (to remove the 2,3,4-tri-O-benzyl-L-fu-
cose), and finally with 2:1 (v/v) hexane—cthyl acetate, giving amorphous 4 in 79%
yield (950 mg); [a]p —83.4° (c 2, chloroform); t.l.c. (3:2 hexane—ethyl acetate):
Rg 0.35; 'H-n.m.r. data (CDCI;): 8 0.98 (d, 3H, J 6 Hz, CMe), 1.6 (s, 3 H, NAc),
5.27(d, 1H, Jy 5 3.5 Hz, H-1"), 6.50 (d, 1 H, /Ny 2 9 Hz, NH), and 7.20-7.50 (m,
30 H, aromatic); ">C-n.m.r. data (CDCl5): 8 16.54 (C-6'), 22.90 (NAc), 51.12 (C-
2), 66.92 (C-5"), 77.41 (C-4), 79.35 (C-3), 94.27 (C-1"), 99.03 (C-1), and 169.67
(C=0).

Anal. Calc. for CssHgNOy: C, 74.07; H, 6.77; N, 1.54. Found: C, 73.99;
H, 6.96; N, 1.39.

2-Acetamido-2-deoxy-4-O-a-L-fucopyranosyl-D-glucopyranose (§5). — A so-
Jution of 4 (500 mg) in 95% ethanol (50 mL) was hydrogenolyzed in the presence
of 10% Pd—C (500 mg) for 2 days, the suspension filtered, and the filtrate evapo-
rated to dryness. The residue was purified by chromatography on a column of silica
gel, with elution with 65:35:8 (v/v) chloroform-methanol-water, to give amorph-
ous § (175 mg, 87%); [a]p —93.8° (c 1.3, water) {lit.” [a]p —99° [c 0.8, 1:1 (V/v)
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methanol-H,O|}; 'H-n.m.r. data (D,0O): § 1.57 (d. 3 H.J 6.5 Hz, CMe) and 2.46
(s.3 H, NAc); for 1*C-n.m.r. data, see Table I1.

Benzyl 2-acetamido-6-O-benzyl-2-deoxy-3-0-(2,3.4,6-tetru-O-aceryl-p-D-ga-
lactopyranosyl)-B-D-glucopyranoside (8). — Compound 8 was prepared from 6
(1.458 g. 2 mmol) as described for 2. After punfication by chromatography on a
column of silica gel. with elution with 6:1 (v/v) chloroform-acctone. crystalhne
compound 8 was obtaincd in a vield of 35.4¢ (810 mg): m.p. 145- 146" (acetone -
cther-hexane), [a], —12.6" (¢ 1. chloroform); t.L.¢ (3:2 chlorotorm-acetone).
Ry 0.76; '"H-n.m.r. (CDCl5): 6 1.94, 198, 2.02. 208, and 2.16 (~ cach. IS H, 4
AcO + 1 NAc), 6.08 (d. | H. Jyp 29 Hz. NH). and 7.25-7.45 ¢m. 10 H. aromatic):
13C-n.m.r. data (CDCls): 8 20.48. 20.55, 20.72 (AcO). 23.66 (NAc). 5748 ((-2)
61.47 (C-6'). 83.36 (C-3). 98.41 (C-1), 101.23(C-1"). and 168.89. 169 88 and 170.43
(C=0).

Anal. Calc. for C3H;:NO|s: C. 59.09: H. 6.20: N,1.91 Found: C. 58.8%;
H.6.14; N, 1.85.

Benzyl 2-acetamido-6-O-benzyl-2-deoxy-3-O-B-D-galactopyranosyl-B-nD-glu-
copvranoside (9). — A solution of compound 8 (150 mg) in dry methanol (15 mL}
was stirred overnight in the presence of a catalytic amount of the microreticular
Amberlyst A-26 (OH ") resin. The disaccharide which precipitated out was redis-
solved by addition of a few drops of water. The resin was removed by filtration. and
the filtrate was evaporated, to give amorphous 9 (105 mg) in 9177 vield: [a};,
=24.1° (¢ 0.9, Me,SO): "H-n.m.r. (Me-SO-d,): 8 1.80 (<, 3H_NAc). 7.3-7 45 (m.
10 H. aromatic). and 7.81 (d. | H, Jyy 2 Y Hz, NH).

Anal. Calc. for CoqHaaNO;p: C, 59.67: H. 6.62; N. 2.49 Found: C. 39.57:
H. 6.76: N, 2.40.

Methyl 2-acetamido-6-Q-benzyl-2-deoxy-3-0O-(2,3,4,6-tetra-O-acetyl)-B-D-ga-
lactopyranosyl)-a-D-glucopyranoside (10). — Compound 10 was prepared from 7
(3.918 g, 6 mmol) as described for 2. After being stirred for 6 h at 10--15°. the mix-
ture was processed, and the residue was purified by chromatography on a column
of silica gel, eluting with 9:1 (v/v) chloroform—acetone. to give 10 in a yield ot
68.7% (2.7 g): m.p. 119-120° (from ethyl acetate-hexane). [af, +429° (¢ 1.3,
chloroform); t.l.c. (4:1 chloroform—acetone): Ry 0.31: '"H-n.m.r. data (CDCl,):
51,93, 1.98, 2.0, 2.07 and 2.12 (s each, 15 H, 4 AcO + 1 NAc). 3.35 (s. 2 H.
OMe), 4.97 (d, t H. J; 3 Hz, H-1), 5 12(d. 1 H, J{- - 7Hz. H-1"). 5.33 (d. 1 H.
Jv 4 3, Jy s <1 Hz, H-¥), 557 (d. 1 H. Jyu> 9 Hz. NH). and 7.25 (m, 5 H.
aromatic); '*C-n.m.r. data (CDCl;): § 20.57 (OAc). 23.44 (NAc), 51.38 (C-2).
54.96 (OMe). 61.16 (C-6'). 83.08 (C-3). 98.31 (C-11, 101.49 (C-1"). and 169 10,
169.24, 169.90 and 170.19 (C=0).

Anal. Cale. for CyHyNO 52 C, 54.95; H, 6.30: N, 2 14 Found: C, 54.72,
H.6.41; N.2.09.

Methyl 2-acetamido-6-O-benzyl-2-deoxy-3-O-B-D-galactopyranosyl-a-D-glu-
copyranoside (11). — O-Deacetylation of 10 (150 mg) as described for 9 gave crys-
talline 11 (90 mg, 80.7¢7): m.p. 215-217° (from mcthanoD. [a];y +68.5% (¢ 07,
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Me,SO); t.l.c. (5:1 chloroform—methanol): Rg 0.35; "H-n.m.r. data (Me,SO-d,):
8 1.81 (s, 3 H, NAc), 3.30 (s, 3 H, OMe), 7.30 (m. 5 H, aromatic), and 7.60 (d,
1H, Jnu 2 7.5Hz, NH).

Anal. Calc. for C;oH33NO,: C, 54.20; H, 6.82; N, 2.87. Found: C, 53.99;
H,7.08; N, 2.70.

Benzyl-2-acetamido-6-O-benzyl-2-deoxy-3-0-(2,3,4,6-tetra-O-acetyl-B-D-ga-
lactopyranosyl)-4-0-(2,3,4-tri-O-benzyl-a-L-fucopyranosyl)-B-D-glucopyranoside
(12). — Glycosylation of compound 8 (1.462 g) as described for 4 gave 12 (1.9 g,
82.7%); m.p. 112-114° (ethyl acetate—ether-hexane), [a]p —74.9° (¢ 1, chloro-
form); t.l.c. (4:1 chloroform-acetone): Ry 0.69; 'H-n.m.r. data (CDCl5): 8§ 1.23
(d.3H,J 6.5Hz, CMe), 1.68, 1.86, 1.96, 1.98 and 2.0 (s each, 15 H,4 AcO + 1
NAc), 5.40(d, 1 H, Jy-5» 3 Hz, H-1"),6.36 (d, 1 H, Jyn 2 9 Hz, NH), and 7.20-7.45
(m, 25 H, aromatic); >C-n.m.r. data (CDCl5): § 16.72 (C-6"), 20.52 (AcO), 22.89
(NAc), 51.56 (C-2), 60.48 (C-6"), 76.94 (C-4), 79.96 (C-3), 94.10 (C-1"), 98.17 (C-
1),99.22 (C-1"), and 169.15, 169.45, 169.75 and 169.95 (C=0).

Anal. Calc. for C3H73NOq: C, 65.90; H, 6.41; N, 1.22. Found: C, 65.85;
H,6.47; N, 1.21.

Methyl 2-acetamido-6-O-benzyl-2-deoxy-3-0-(2,3,4,6-tetra-O-acetyl-B-D-ga-
lactopyranosyl)-4-0-(2,3,4-tri-O-benzyl-a-L-fucopyranosyl)-a-D-glucopyranoside
(13). — Glycosylation of compound 10 (1.31 g, 2 mmol) as described for 4 gave
amorphous 13 (1.85 g, 86%); [a]p +3.2° (¢ 0.8, chloroform); t.l.c. (4:1 chloro-
form-acetone): Rg 0.53; 'H-n.m.r. data (CDCl5): § 1.32 (d, 3 H, J 6.5 Hz, CMe),
1.81 (s, 3 H, NAc), 1.96, 2.0,2.04 and 2.10 (45,4 X 3 H, 4 OAc), 3.32 (s, 3 H,
OMe), 5.36 (d, 1 H, J;»5» 3.5 Hz, H-1"), 5.60 (d, 1 H, Jyy 2 9.5 Hz, NH), and 7.32
(m, 20 H, aromatic).

Anal. Calc. for Cs7HoNOyo: C, 63.85; H, 6.49; N, 1.31. Found: C, 63.62;
H, 6.38; N, 1.37.

Benzyl 2-acetamido-6-O-benzyl-2-deoxy-3-O-B-D-galactopyranosyl-4-O-
(2,3,4-tri-O-benzyl-a-L-fucopyranosyl)-B-D-glucopyranoside (14). — O-Deacety-
lation of 12 (2.0 g) as described for 9 gave amorphous 14 (1.4 g, 82%); [a|p
—81.6° (¢ 1.6. methanol); t.l.c. (9:1 chloroform-methanol): Rg 0.37; 'H-n.m.r.
data (CD;0D): 6 1.22 (d, 3 H,J 6.5 Hz, CMe), 1.94 (s, 3 H, NAc), 4.95(d. 1 H,
J1,6.5Hz, H-1),5.1(d, 1 H, J;»» 3 Hz, H-1"), and 7.2-7.45 (m, 25 H, aromatic);
3C-n.m.r. data (CD;0D): § 17.06 (C-6"), 23.13 (NAc), 57.05 (C-2), 63.23 (C-6),
79.53 (C-4), 80.89 (C-3), 98.37 (C-1"), 101.44 (C-1), 104.67 (C-1"}, and 173.62
(C=0).

Anal. Calc. for CssHgsNO;s - H,O: C, 66.18: H, 6.77; N, 1.40. Found:
C,66.43; H, 6.76; N, 1.33.

Methyl 2-acetamido-6-O-benzyl-2-deoxy-3-O-B-D-galactopyranosyl-4-O-
(2,3,4-tri-O-benzyl-a-L-fucopyranosyl)-a-D-glucopyranoside (15 ). — O-Deacety-
lation of 13 (1.2 g) as described for 9 gave crystalline 15 (900 mg, 89%); m.p. 220~
222° (from ethyl acetate), [a]p —35.8° (¢ 1.9, methanol), t.l.c. (9:1 chloroform-
methanol): Rg 0.33; 'H-n.m.r. data (Me,SO-d,): 8 1.09 (d, 3 H. J 6 Hz, CMe),
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1.86 (s. 3 H, NAc). 3.30 (s, 3H, OMe), 4.90 (d, 2 H.J 3 Hz, H-1.1"}. 7.3-7.45 (m,
20 H, aromatic), and 8.02 (d. 1 H, Jyy 2> 9 Hz. NH); *C-n.m.r. data (Me>SO-d,,):
5 16.41 (C-6").22.61 (NAc), 53.02 (C-2), 34.18 (OMe), 60.33 (C-6"), 65.82 (C-5").
75.56 (C-5"). 78.27 (C-1), 78.81 (C-3), 96.68 (C-17). 98.25(C-1). 102 49 (C-1"), and
169.69 (C=0).

Anal. Cale. for Cy;oH,NO s C, 63.10; H. 6.80: N, 1.55. Found: C. 65.05;
H.6.74; N 1.48.

2-Acetamido-2-deoxy-4-O-a-L-fucopyranosyl-3-O-B-D-galactopyranosyl-D-
glucopyranose (16). — A solution of 14 (300 mg) in 95% ethanol (30 mL) was hy-
drogenolyzed in the presence of 109 Pd—C for 40 h. The suspension was filtered,
and the filtrate evaporated to dryness. The residue was purified by paper
chromatography (Whatman No. 3MM) using 10:4:3 (v/v) ethyl acetate-pyridine—-
water, to give amorphous 16 (100 mg. 629%); [a]p —44.5° (¢ I, water) {lit.""
[@)F —45.1° (¢ 1, water), 1it.”* [a], —44 +3° (¢ 0.3. water)}; its 'H- and "'C-
n.m.r. data were comparable to those reported by Lemieux and Driguez'".

Methyl  2-acetamido-2-deoxy-4-O-a-L-fucopyranosyl-3-O-p-D-galactopyra-
nosyl-a-nD-glucopyranoside (17). — Compound 15 (200 mg) was hydrogenolyzed as
described for 5, to give amorphous 17 (95 mg, 79% ). [a], ~17.4" (c 0.8, water);
t.1.c. (11:9:2 chloroform-methanol-water): Rg 0.44; 'H-n.m.r. data (D,0): § 1.64
(d, 3 H, J 6.5 Hz, CMe). 2.50 (s. 3 H, NAc). and 3.86 (s. 3 H. OMe): for C-
n.m.r. data, see Table II.

Anal. Calc. for C5H3;NOy5 -2 H-O: C. 43.52: H. 7.13: N. 2.42. Found:
C.43.64: H. 6.89: N, 2.6(.
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