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ABSTRACT 

The reaction of phenyl 2-acetamido-2-deoxy-4,6-U-(p-methoxybenzylidene)-P- 
D-glucopyranoside with 2,3,4-tri-O-benzyl-g-r_-fucopyranosyl bromide under halide 
ion-catalyzed conditions proceeded readily, to give phenyl 2-acetamido-2-deoxy-4,6- 

O-(p-methoxybenzylidene)-3-0-(2,3,4-tri-O-benzyl-cr-~-fucopyranosyl)-~-~-glucopy- 

ranoside (8). Mild treatment of 8 with acid, followed by hydrogenolysis, provided 
the disaccharide phenyl 2-acetamido-2-deoxy-3-O-cc-L-fucopyranosyI-&o-gIucopyra- 

noside. Starting from 6-(trifluoroacetamido)hexyl 2-acetamido3,4,6-tri-0-acetyl-2- 
deoxy-P-D-glucopyranoside, the synthesis of 6-(trifluoroacetamido)hexyl 2-acet- 
amido-2-deoxy-3-O-~-L-fucopyranosyI_P-D-g~ucopyranoside has been accomphshed 
by a similar reaction-sequence_ On acetolysis, methyl 2-acetamido-2-deoxy-3-O-x-r_- 
fucopyranosyl-cr-D-glucopyranoside gave 2-methyl-[4,6-di-0-acetyl-1,2-dideoxy-3-0- 
(2,3,4-tri-0-acetyl-~-~-fucopyranosyl)-~-u-g~ucopyrano~-~2,1 -ti]-2-oxazoline as rhe 
major product. 

INTRODUCTION 

The substrate specificity of a-r_-fucosidases has been found to vary according 
to the origin of the enzyme. Thus, the enzymes from marine gastropods’ and rat 
epididymis3 possess broad specificity, and nitrophenyl a-L-fucosides can be effectively 
used as substrates for their detection_ However, the a-r_-fucosidases from Clostridium 

perjiringens4, Baciihs f~rhinans5, and Aspergihs niger6 cleave onIy +Fuc-(l--+2)-Gal 
linkages. Various methods have been devised for assaying these substrate-specific 

cc-r_-fucosidases6-9. Recently, we have made use of the synthetic substrate z-Fuc- 
(l-+2)-D-Gal-(1 +OC,H,NO,-p for rapid assay of Z-( 1+2)-r_-fucosidase’ ‘. Our 
strategy was based on the sequential action of u-L-fucosidase and exogenously added 
exo-P-D-galactosidase, and the technique was successfully applied for the detection 

of cc-t_-fucosidase from Ciostridiml perfringens, AspergiIh niger, and almond emul- 
sin’. The last source of the enzyme is also known to contain another x-r_-fucosidase, 
which hydrolyzes a-L-Fuc-(I +3)-GlcNAc and ‘I-L-Fuc-( l-+4)-GlcNAc in milk 
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oligosaccharides’_ In order to facilitate the detection of such specific enzymes, we 

aimed at the preparation of phenyl2-acetamido-2-deoxy-3- and -4-0-x-L-fucopyrano- 
syl-j?-D-glucopyranoside. It is apparent that, if the enzyme acts on a simple saccharide, 
addition of exo-Zacetamido-2-deoxy-p-o-glucosidase should release (readily measur- 

able) phenol. 
We now describe the synthesis of X-Fuc-(1+3)-/3-GIcNAc-I+OR [R = 

Ph, C6H,NHZ-p, and (CH,),NHCOCF,] and X-Fuc-(I 43)~Y.-GlcNAc-1 +OMe. 

RESULTS AND DISCUSSION 

Benzyl 2-acetamido-2-deoxy-4,6-0-(p-methoxybenzylidene)-~-o-glucopyrano- 
side has been used for the synthesis of the corresponding 3-0-a-r-fucopyranosyl 
derivatives”. As mentioned earlier, we preferred the use of p-methoxybenzylidene 
as a protecting group over the widely used benzylidene group. Thus, for the present 
studies, phenyl 2-acetamido-2-deoxy-/3_DgIucopyranoside was treated with p- 

methoxybenzaldehyde in the presence of anhydrous zinc chloride, to give the desired 
“aglycon” 4 in ‘76 % yield. Condensation of 4 with 2,3,4-tri-O-benzyl-r-L-fucopyrano- 
syl bromide under halide ion-catalyzed reaction-conditions” gave compound 8 
which, on mild treatment with acid, provided phenyl 2-acetamido-2-deoxy-3-0- 

1 2 R = -_(CH2)6NHCOCF3, R, = AC 

3 R = -KH&,NHCOCF3. R = H 

p-MeO-C6H,-CH 

NHAc 

4 d = OPh , R’ = H 

5 R’ = O(C~,~,Nt;COCF, R* = H 

6 d = 0C6H_.N02-~.RZ= H 

7 FL’ = H.R* = OMe 

(2,3,4-tri-O-benzyl-sc-r-fucopyranosyl)-~-~-glucopyranoside (12) in crystalline form. 
The n.m.r. spectrum clearly supported the presence of an g-r.-fucopyranosyl linkage 

(d, 1 H, J 3.0 Hz, H-l’) in compound 12. Catalytic hydrogenolysis of 12 produced 
the desired phenyl 2-acetamido-2-deoxy-3-O-a-L-fucopyranosyl-~-o-glucopyranoside 
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/__AC~2 
D-MeOC&-CH 

J-- 

R30@L 

0 R’ 

\+ 

7 

0 R2 

NHAc 

R’O 

8 R’ = OPh, R2 = t-i, R3 = CH2Ph 

9 R’ = OKH,),NHCOCF3 , R2 = H, R3 = CH2Ph 

10 R’ = OC6’-‘SN02-p . R2 = H, R3 = CH2Ph 

11 Ri = H, R2 = 0Me,R3 = CK2P,-, 

CH20H 

R30yJ(:q 

R’O 

12 R’ = 0Ph.R’ = H.R= = CH2Ph 

13 R’ = 0(CH2),3N&OCF3.R2 = H.R3 = CH2Ph 
t 2 

14 R = OCeH4N02-p.R 
3 

= H.R = CH2Ph 

i5 d = H. R2 = OMe, R3 = CU2Ph 

.,6 R’= OPh,R2=R3= H 

17 R 
i 

= O(CH2)6NHCOCF3. R’ = R~ = H 

18 R 
1 

= OCsHsNH2 - HC,. R2 = R3 = H 

19 R’ = R3 = H. R2 = OMe 

CH2OAC 

Acog:QMe 
AcO 

20 

(16). The optical rotation and n.m.r. spectrum of the crystalline compound supported 

the anomeric configuration assigned. 

The affinity-chromatography technique has been successfully applied for the 

purification of one of the almond emulsin cr-L-fucosidasesr3, and a derivative of Iacto- 

ZV-fucopentaose, namely, 6-aminohexanoyl-lacto-Wfucopentaosylamine coupled to 

Sepharose, was used as the ligand. In one of the approaches used in the present stu- 

dies for the preparation of an appropriate &and, we chose 6-(trifluoroacetamido)- 

hexyl 2-acetamido-3,$,6-tri-O-acetyl-2-deoxy-~-D-glucopyranoside14~x5 (2) as a 

suitable starting-material. Our strategy for the attachment of an a-L-fucopyranosyl 
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group at O-3 of 5 was similar to the one described for the preparation of disaccharide 

I6. 
Treatment of 6-(trifIuoroacetamido)-l-hexanol with the oxazoline’ 6 P produced 

crystahine 2 which, on Zemplen deacetylation, gave 6-(trifluoroacetamido)hexyl 
2-acetamido-2-deoxy-fl-o-glucopyranoside (3) in 85 “/, yield. On reaction with 2,3,4- 
tri-O-benzyl-z-t_-fucopyranosyl bromide as described for 8: the aglycon 5, obtained 

from 3, gave 9 which, on mild treatment with acid, produced 13 in an overall yield of 
Sl %_ Catalytic hydrogenolysis of I3 gave crystalline disaccharide 17 in 54% yield; 

its structure was supported by the i-r. and n-m-r. data. 
In another approach to the preparation of a suitable ligand for %-(I -+3)- 

r-fucosidase, the readily accessible agIycon 6 was condensed with 2,3,4-tri-0-benzyl- 
a-t_-fucopyranosyl bromide under similar conditions, giving 10. On treatment with 
70 % acetic acid, disaccharide 10 gave 14 which, on hydrogenolysis in the presence of 

hydrochloric acid, afforded the crystalline disaccharide 18. 

The disaccharide sequence u-Fuc-( 1 -+3)+GlcNAc has been found to be a 

part of the carbohydrate moiety of the A, B, H, and Le biood-group substances”-‘*. 
The sequence is aIso found to occur in certain glycoproteins; in which this unit is 

further linked to a D-mannosyl residue”-“. Our continued interest in the preparation 
of 2-methyIgIyco[2~ I-r/-j-2-oxazolines as suitabIe glycosylating agents for the synthesis 

of 1,2-t/-nns-2-acetamido-2-deox;y-P_D-glucopyranosides prompted us to synthesize 
the disaccharide oxazoline 20_ As reported earlier, use of the acetolysis procedure” 
for the 3-O-methyl-substituted 2-acetamido-2-deoxy-D-glucopyranosyl derivative of 

such an oxazoline was found to be simple. Based upon these findings, we prepared 
methyl 2-acetamido-2-deoxy-~-0-n-L-fucopyranosyl-~-o-glucopyranoside (19), .start- 
ing from the aglycon 7, by a reaction sequence similar to that already described 
herein. Acetolysis” of disaccharide 19 provided the oxazoline 20 in almost quantita- 

tive yield, and its i-r. and n.m.r. spectra supported the structure assigned. 

ESPERIMENTAL 

Ge~zernl methock. - Melting points were determined with a Fisher-Johns 
apparatus and are uncorrected. Optical rotations were measured with a Perkin- 
Elmer 241 polarimeter at room temperature_ Ascending t.1.c. was conducted on plates 

coated with a O-25-mm layer of silica gel CC-7 (Mallinckrodt); the components were 
located by exposure to U.V. light, or b y spraying the plate with 5”/, sulfuric acid in 
ethanol and heating. Organic solutions were generally dried over anhydrous magne- 

sium sulfate. Elementai analyses were performed by Robertson Laboratory, Florham 
Park, New Jersey, U.S.A. Lr. spectra were recorded with a Perkin-Elmer 297 spectro- 
photometer, and n.m.r_ spectra, with a Varian XL-100 instrument at 100 MHz, 

with rMe,Si as the internal standard. 
Pheqd 2-acetmnido-2-deo_xy-4,6-0- (p-metlro.uJ~betl~_~~li~et~e)-~-~-gl~~copyrat~osi~~e 

(4)_ - A mixture of phenyl 2-acetamido-2-deoxy-B-D-glucopyranoside (5.0 g), 
anhydrous zinc chloride (5.0 g), and p-methoxybenzaldehyde (50 mL) was stirred 
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for three days at room temperature, and then poured into cold water with stirring. 
The solid was filtered off, washed with hexane and water, dissolved in R’,hr-dimethyl- 

formamide, and precipitated by addition of water, to afford pure compound 4 as a 
white powder in 76% yield; m-p. 2S2O, [z]~ -32.2” (c 1, HCONMel); n.m.r. data 
(Me,SO-&J: 6 1.84 (s, 3 H, AC), 3.71 (s, 3 H, OMe), 5.24 (d, 1 H, J S-0 Hz, H-!), 

5.60 (s, 1 H, benzylic proton), and 6.9-7.5 (m, 9 H, aromatic). 

PlleIlyI 2-acetntzzi~?o-2-~eos~-4,6-0-(p-ttzethos~.hetz~~lirlerlc)- 3-O - (2,3,4-tri-O- 

betz~~l’l-~-L-fzrrcop~~t-attosJ,I)-/l (8). - A suspension of compound 4 

(1.1 g, 2.65 mmol) in dichloromethane (40 mL) was stirred for 2 h at room tempera- 
ture in the presence of tetraethylammonium bromide (1.11 g, 5.30 mmol) and 4A 
molecular sieves (10 8). A solution of freshly prepared 2,3,4-tri-O-benzyl-;c-L-fuco- 
pyranosyl bromide (2.64 g, 5.31 mmol) in dichloromethane (50 mL) and dry 

HCONMe, (60 mL) was added, and the mixture was stirred under dry nitrogen for 
5 days at room temperature. Methanol (20 mL) was added, the mixture was stirred 

for 3 h, solids were removed by filtration, and the filtrate was evaporated. A solution 
of the solid residue in dichloromethane (150 mL) was successively washed with 
NaHCO, solution and water, dried, and evaporated. The residue was used. as such, 

for the next operation, as we were unable to separate compound 8 from 2,3,4-tri-O- 
benzyk-fucose. 

Plteqd 2-acettttnirlo-2-~~~0_~~-3-0-(2,3,4-t~i-O-heft~~~~- z-L-fircop~.l.rttro.s~.l)-lJ-D- 

ghtcop_r~-mzosfde (12). - A mixture of 8 (1.5 g) and SO% acetic acid (50 mL) was 
stirred for 20 min at IOO”, cooled, and evaporated_ Several additions and evaporations 

of water, and then of toluenc, gave a solid mass which was dissolved in chloroform 
(200 mL), and the solution washed with water, dried, and evaporated. The residue was 
purified by chromatography on a column of silica gel, eluting first with chloroform, 
then with 19 : 1 (v/v) chloroform-acetone (to remove the 2,3,4-tri-0-benzyk-fucose), 

and finally with 5: 1 (v/v) chloroform-acetone, giving 12 in an overall yield of 77(x,,; 

m-p. 205-206”, [z],, -72.9” (c 1, MelSO); i*z!f 3400 cm-’ (OH); n.m.r. data 
(Me?SO-(16): S 1.10 (d, 3 H, J6.5 Hz, CMe), 1.52 (s, 3 H, AC), 5.03 (d, 1 H. J7.5 Hz. 
H-l), 5.32 (d, 1 H, J 3.0 Hz, H-l’), and 6.90-7.54 (m, 20 H, aromatic). 

rinnl. Calc. for C,,H,,NO,,: C, 68.95: H, 6.64: N, 1.96. Found: C, 6S.73: 
H, 6.50; N, 1.S3. 

Pltettyl 2-acctatni~o-2-~leo_~~~-3-0-rJ.-~-fitcop~~~rttzo.~~l-~i-D-glrr~op~~stttto.~i~~e (16).- 

A solution of 12 (500 mg) in acetic acid (50 mL) was hydrogenolyzed in the presence 
of lO”/0 Pd-C For 2 days, the suspension filtered, and the filtrate evaporated to dryness. 
The residue crystallized from methanol-ether to give disaccharide 16 in 90:X, yield 
(280 mg), m-p_ 250-251 O, [%I,, -90.2’ (c 0.5, McOH): n_m.r. data (CD,OD and 
Me,SO-&): 6 1.16 (d, 3 H, J 6.5 Hz, CMe), 1.92 (s, 3 H, AC), 4.92 (I H, H-l’), 
5.14 (d, 1 H, J S-0 Hz, H-l), and 6.94-7.45 (m, 5 H, Ph). 

Atzai. Calc. for C,,,H,,NOIO . 1.5 H,O: C, 5 1.05; H, 6.S6; N, 2.95. Found: 
C, 51.28; H, 6.70; N, 2.98. 

6-(Tt-tjhrot-oacetatzzirlo)hes_d 2-acetmtzirlo-3,4,6-t~i-O-~tcct~~l-2-~feo_~~~-j~-D-g~zt~o- 
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pyranoside (2)_ - To a solution of oxazoline 1 (14.0 g) in 1: 1 (v/v) nitromethane- 
toluene (140 mL) were added 6-(trifluoroacetamido)-I-hexanol(7.0 g) andp-toluene- 
sulfonic acid (150 mg). The solution was boiled under reflux for 2 h, with stirring, 
cooled, made neutral with pyridine (2 mL), and evaporated to dryness. A solution of 
the solid residue in chloroform (200 mL) was washed with water (3 x 50 mL) and 
dried. To this, activated charcoal (5.0 g) was added, and the suspension was stirred 
for 30 min, filtered through a Celite pad, and the filtrate evaporated to dryness, 
giving 2 in 6On/0 yield (14-6 g), m-p. 162-163” (lit.‘3 m-p. 165_5-166.5”), [XI,, - 14.4” 
(c 1: chloroform) (lit.‘” [z] o +3.0 + l.O”); n.m.r. data (CDCI,): 6 1.20-1.72 [m, 

S H, C(CH&C], 1.96 (s, 3 H, NHAc), 2.04 (s, 6 H, 2 AC), 2.10 (s, 3 H, AC), 4.64 
(d, 1 H, .I S Hz, H-l), 5.0s (t, 1 H, J 9 Hz, H-4), 5.30 (t, 1 H, J 9 Hz, H-3), 5.8s 
(d, 1 H, J S Hz, NHAc), and 7.16 (m; 1 H, NHCOCF,). 

6-(TriPuol-oacetarnido)lze_~~~?~ 2-acetanrido-2-deosy-P_D-gIzzcop_yranoside (3)_ - 

A molar solution of sodium methoxide (0.3 mL) was added to a solution of 2 (3.5 g) 
in anhydrous methanol (35 m L), and the mixture was stirred for N 3 hat room temper- 
ature, made neutral with acetic acid, and evaporated, followed by a few additions 
and evaporations of dry toluene. The residue crystallized from hot ethanol, to give 
3 (2.2 g) in SSy/, yield, m-p. 1815-187~ (lit.” m-p. 189-192’), [z]~ -19.4“ (c 1, 
MeOH): vKBr 3450 (OH), 3250 (NH), 1700 (NHCOCF,), and 1650 cm-’ (NHAc); mns 
n.m.r. data (CD,OD): 6 1.22-1.70 [m, S H, C(CHI),C], 1.98 (s, 3 H, NHAc), 
and 4.40 (d, 1 H, J S Hz, H-l). 

6-(Trzjlzroroacetanzido)hex_v/ 2-acetomido-2-deoxy-4,6-O -(p-wzetlzo_~_vbenr~~l 

ene)-~-D-gzzrcop_llrrrrrosicie (5). - A mixture of compound 3 (2.5 g), anhydrous zinc 
chloride (Z-5 g), and p-methoxybenzaldehyde (25 mL) was stirred for 2 days at room 
temperature, and then poured into cold water with stirring. The solid residue was 
filtered off, washed with hexane and water, and recrystallized from HCONMe2- 
water, to afford crystalline compound 3 in 75 y0 yield (2.58 g). A sample for analysis 
was purified by chromatography on a column of silica gel, with elution with 1 : 1 

(v/v) chloroform-acetone, to give 5, m-p. 228-229O, [~]o -52.9” (c- 1, HCONMe,); 
t.1.c. (I : 1 chloroform-acetone): RF 0.67; n.m.r. data (Me,SO-rl,): 8 1.12-1.64 

[m, S H, C(CH2),C], 1.52 (s, 3 H, NHAc), 3.76 (s, 3 H, OMe), 4.48 (d, 1 H, J 8 Hz, 
H-l), 5.56 (s, 1 H, benzylic proton), 6.94 and 7.40 (2 d, 2 x 2 H, J 8 Hz, aromatic 
protons), 7.52 (d, 1 H, J 8 Hz, NHAc), and 9.40 (m, 1 H, NHCOCF,). 

6-(Tri~ztoroacetanzido)lze_vyl 2-ucetamido-2-deosy-4,6-O -(p-i7retlro~~belt~~[iz~- 

e:ze)-3-0-(2,3,4-tr-i-O-be~z~~~~-~-L-fzzcop~~t-~ztzos~~)-~-D-glzzcop~t-a~zos~de (9). - Corn- 
pound 9 was obtained from 5 (1.37s g, 2.65 mmol) as described for 8, and was used 
as such for the next reaction. 

6-(Trz~zror_oacetaI?zi~io)~ze_~~~?~ 2-acetumi~fo-2-deoieosJ,-3-0-(2,3,4-tri-O-ben~~~I-r-L- 

fzzcop~rotzos~[)-P-D-glrrcopJ:ra~zoside (13). - The p-methoxybenzylidene group of 

compound 9 was removed as described for the preparation of 12, to give a solid 
residue which was purified by chromatography on a column of silica gel, eluting 
first with chloroform, then with 19: 1 chlorofor_m-acetone (to remove the 2,3,4-tri- 
O-benzyl-L-fucosej, and, finally, with 19 I 1 chloroform-ethanol, to give 13 in 81 “/, 
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yield; m-p. 200-201“) [~]n -75.0” (c 0.5, Me,SO); I*;;; 3400 (OH), 3300 (NH), 

1700 (NHCOCF,), 1650 (NHAc), and 730 and 700 cm-l (aromatic); n.m.r. data 

(Me,SO-&): S 1.07 (d, 3 H, J 6.0 Hz, CMe), 1.20-1.62 [m, S H, C(CH,),C], l.SO 

(s, 3 H, NHAc), 5.26 (d, 1 H, J 3 Hz, H-l ‘), and 7.20-7.50 (m, 15 H, aromatic). 

AttnZ_ Calc. for C4JH5sF3Nr0,,: C, 62.00; H. 6.66; N, 3.36. Found: C, 61.77; 

H, 6.57; N, 3.11. 

6-(Trt~troroncetailri~o)lt~w_~~~~i 2-ucc~tffntido -2 -~~o_~~~-~-O-~(-~~~I~~~C~~~I-~~IOS~~I-~~-D- 

ghcopyrattoside (17). - A solution of 13 (300 mg) in acetic acid (30 mL) was hydro- 

genolyzed in the presence of 10% W-C for 2 days. The suspension was filtered, the 

filtrate evaporated to dryness, and the residue purified by chromatography on a 

column of silica gel, with elution with 65 :35 : S (v/v) chloroform-methanol-water, 

to give 17 (170 mg, S4%), rnp. 21S-220”, [U]b -SO_ I o (c 1, methanol); n.m.r. data 

(CD,OD): 6 1.1s (d, 3 H, J 6.5 Hz, CMe), 1.26-1.80 [m, S H, C(CH2),C], 1.96 

(s, 3 H, NHAc), 4.28 (q, 1 H, J 6.5 Hz, H-5’), 4.48 (d, I H, J S Hz, H-l), and 5.12 

(d, I H, J 3.5 Hz, H-l ‘). 

Anal. Calc. for CL1H3,F3NZ0,, - HzO: C, 45.51; H. 6.77; N, 4.83. Found: 

C, 45.37; H, 6.80; N, 4.76. 

p-Nitr-ophettyl 2-ncet~ttti~o-Z-~i~~osJ~-4,6-0-(p-tttrtlto_~~~~b~~tt~~~li~f~~tte)-3-0-(2,3,4- 

tr-i-O-beit~~~~-r-~-ftrr~op~t-nltos~~i)-~-D-g~~icop~t-atto.~i~fe (10). - Compound 10 was 

prepared from p-nitrophenyl 2-acetamido-2-deoxy-4,6-O-(p-methoxybenzylidene)-~~- 

D-glucopyranoside (6; 5.0 g), as described for 8, and was used as such for the next 

operation_ 

p-NitrophettyI 2-acetmttirlo-2-~?~~~_~~~-3-0-(2,3,4-t~i-O-bett~~~l-.~-~-fircop~~attos~~I)- 

P-D-g~lrcop~t-clltosi~c (14). - The p-methoxybenzylidene group of compound 10 was 

removed, as described for 12, to give compound 14. After purification by column 

chromatography, a white solid was obtained in a yield of 74:<,; m-p. 210-21 I a1 

[a],, -70.4’ (c 0.5, Me,SO); the i-r. spectrum showed the presence of hydroxyl 

group; n.m.r. data (Me?SO-&): S 1.10 (d, 3 H, .I 6.5 Hz, CMe), 1.81 (s, 3 H, NHAc), 

5.22 (d, 1 H, J S Hz, H-l), 5.30 (d, I H, J 3.5 Hz, H-l ‘), and 7.10-S-34 (m, 19 H, 

aromatic)_ 
And. Calc. for C,, H,,N,O,?: C, 64.89; H, 6. I 1; N, 3.69. Found: C, 65.06; 

H, 6.10; N, 3.80. 

Hydrochloride of p-Atttittophettyl 2-~~~etrtnti~io-2-cf~~os~~-3-0-~-t_-fir~o~~~rttttos~~I-~~- 

D-ghlCOp~~l-~ftO.~i~~ (18). - A solution of 14 (150 mg) in methanol (50 mI_j was 

hydrogenolyzed in the presence of 0.05&f HCI (3.5 mL) and IO?;; Pd-C (150 mg) 

for 2 days, the suspension was filtered, and the filtrate evaporated to dryness. The 

residue was dissolved in water, the solution passed through silica gel, and the eluate 

lyophilized, to give 18 (70 mg, 72(x,), m-p. 192-193”, b]n -69.0” (c 0.5, MeOH); 

n-m-r. data (CD,OD): 5 1.20 (d, 3 H, J 6.0 Hz, CMe), 1.9s (s, 3 H, AC), 4.32 (q, 

1 H, J 6.0 Hz, H-5’), 5.22 (d, I H, J 8.0 Hz, H-l), and 7.12-7.46 (m, 4 H, aromatic). 

Methyl 2-ncetcttttirlo-2-~~eo_~~-4,6-O-(p-tttet~to_~~~bett~~Ii~iett~~~-3-0-(2,3,4-tri-O- 

bett~~~I-v.-~-frrcop~rcttto.s~l)-~-D-gItrcop~rcrno.sic~e (11). - Glycosylation of methyl 2- 

acetamido-2-deoxy-4,6-O-(p-methoxybenzylidene)-~-~-glucopyr~~noside (7; 0.94 g), 
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as described for 8, gave compound 11, which was used as such for the next reaction_ 
Methyl 2-acetamido-Z-deo_~~~-3-0-(2,3,4-tri-O-ben~y~-u-L-fzircopyranosyl)-a-D- 

ghtcopyranoside (15). - Removal of the p-methoxybenzylidene group of compound 
11, as described for 12, gave compound 15 in an overall yield of 70%; m-p. 195-196”, 

[r],, -39.2” (c I, MetSO); n.m.r. data (CD,OD and C,D,): b 1.19 (d, 3 H, J6.5 Hz, 
CMe), 1.62 (s, 3 H, NHAc), 3.34 (s, 3 H, OMe), 4.90 (d, 1 H, J 3 Hz, H-l), 5.21 
(d, 1 H, J 3.5 Hz? H-l ‘)_ and 7.26-7.54 (m, 15 H, aromatic). 

Anal. Calc. for C,,H,,NOIO: C, 66.43; H, 6.96; N, 2.15. Found: C, 66.54; 

H, 7.03; N, 1.97. 

Methyl 2-acetamido-2-deo_~y-3-O-a-L-frrcopyranosy~-u-D-gi~~cop~~ranoside (lV).- 
Compound 15 (200 mg) was hydrogenolyzed as described for 16, to give compound 

19 (105 mg, 90 %), m-p_ 276-277 O, [s]o - 19.8 o (~0.5, McOH); n.m.r. data (CD,OD): 
6 1.20 (d, 3 H, J 6.5 Hz, CMe), 1.98 (s, 3 H, NHAc), 3.41 (s, 3 H, OMe), 4.30 (q, 

1 H, J 6.5 Hz, H-5’), 4.69 (d, 1 H, J 3.5 Hz, H-l), and 4.96 (1 H, H-l’)_ 

,4naf_ Calc. for C,5H17N01,,: C, 47.24; H, 7.14; N, 3.67. Found: C, 47.12; 

H, 7.36; N, 3.51. 
~-~fetJ~yl-~4,6-di-O-acet~~I-I,2-dideo_~~~-3-0-(2,3,4-tri-O-acetyI-rr-~-f~rrcopyra~~o- 

~y~j-_*-D-glrtcopyrarro]-[2,I-d]lZ-osa~ofi~e (20). -A solution of compbund 19 (50 mg) 

in a mixture of acetic anhydride (1.0 mL), acetic acid (1 .O mL), and sulfuric acid 

(0.01 mL) was stirred for 2 days at room temperature. It was then diluted with cold 

dichloromethane (50 mL), washed successively with ice-cold, saturated sodium 

hydrogencarbonate solution and ice-cold water (2 x 10 mL), dried (anhydrous 

sodium sulfate), and evaporated, to give a syrup (64 mg, 87%); t.1.c. (IO: 10: 1 

chloroform-ethyi ether-methanol) RF 0.74; [XI,, -57.6” (c 0.5, dichloromethane); 

1tE.y 1750 (OAc) and 1675 cm-’ (C =N); n.m.r. data (CDCI,): 6 1.14 (d, 3 H, 

J 6.0 Hz, CMe of fucose), 1.96-2.20 (cluster of singlets, 1 S H, 5 AC + 1 Me of oxazo- 

line), 4.34 (q, 1 H, J 6.0, H-5’), 5.91 (d, 1 H, J 7.0 Hz, H-l), and 6.19 (d, 1 H, J 3 Hz, 

H-l’). 
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