
Note 

Synthesis of Z-acetamido-2-deoxy-5-thio-n-o-mannopyranose’ 
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nofuranoside derivative 7 in 95% yield. Formation of 7 involving inversion at C-5 
in 6 had been demonstrated by Hough et aL4, and effectively used for the synthesis 
of S-thio ~ugars’.~.‘. Acetylation of 7 gave the 3-O-acetyl derivative; signilicant sig- 
nals in the n.m.r. spectrum were a two-proton doublet of doublets at 6 2.32 and 
2.56 (J,., 5.0, J5,h. 6.0, and J6,h. 2.0 Hz, H-6,6’), a one-proton doublet of doublets 
at S 3.63 (Ji,4 4.0, J4,5 8.0 Hz, H-4), a one-proton doublet at S 4.89 (J,,z 3.8 Hz. H- 
l), and a one-proton doublet of doublets at S 5.66 (32,3 5.0, JX,4 4.0 Hz, H-3). Other 
n.m.r. data are given in the Experimental section, and are consistent with the struc- 
ture assigned. 

Nucleophilic ring-opening of compound 7 with potassium acetate in acetic 
acid-acetic anhydride at 120” yielded methyl 2-acetamido-3,6-di-O-acetyl-S-S- 
acetyl-2-deoxy-5-thio-a-D-mannofuranoside (8) in 78% yield; its i.r. spectrum 

showed a characteristic absorption at 1680 cm-’ (S-acetyl), and its n.m.r. spectrum 
was consistent with structure 8. Hydrolysis of compound 8 in LO: 1 acetic acid-2M 

hydrochloric acid for 15 h at 4O”, and acetylation of the product, yielded 2- 
acetamido-l.3.4.6-tetra-O-acetyl-2-deoxy-5-thio-cu-D-mannopyranose (9) in 54% 
yield The i.r. spectrum of 9 did not exhibit S-acetyl ahsorption, and the n.m.r. sig- 
nals (see Experimental section) were well resolved by use of decoupling 
techniques. On treatment with sodium methoxide for 30 min at 0”, compound 9 
gave, in 92% yield, crystalline 2-acetamido-2-deoxy-S-thio-a-o-msnnopyranose 
(10). whose n.m.r. spectrum was consistent with structure 10. 

EXPERIMENTAL 

General merho&. - Melting points were determined with a Yanagimoto 
micro melting-point apparatus and arc uncorrected. Evaporations were conducted 
in VUCUO. Specific rotations were determined with a Union PM-201 polarimeter, 
and i.r. spectra were recorded with a Jasco IRA-l spectrophotometer. Preparative 
chromatography was per-formcd on silica gel (Waco Co.; 300 mush) with the sol- 
vent systems specified. N.m.r. data were recorded at 90 MHz with a Hitachi R-22 
spectrometer,andwereconfirmed hyuseofdccouplingtechniques. 

Methyl 2-acetamido-3-O-hcnzoyl-2-deoxy-.5,Ci-O-i.~~~~r~~pylidene-a-D-man- 

nofurunoside (2). -To a solution of3 1 (1 .O g) in pyridine (10 mL) was added ben- 
zoyl chloride (600 mg) at o”, and the mixture was kept overnight at 0”. Methanol 
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form-methanol. The latter eluate yielded 5 as a syrup (2.2 g, 99%); [o]g +113” (c 
0.6, methanol); v,$y 3250 (NH), 1720 and 1270 (ester),1650 and lS40 (amide), and 
710 and 690 cm-’ (phenyl); n.m.r. data (in chloroform-d): 6 1.78 (s. 3 H, AcN), 
2.Y6 (5, 3 H, MeS), 3.35 (s, 3 H, MeO), 4.56 (dd, 1 H, ./a,4 4.0,J4.T 7.0 Hz, H-4), 
4.56 (dd, 1 H, Js,6 6.0, J,,,, 12.2 Hz, H-h), 4 80 (m, 1 H, J,.z 3.0. Jz.a 4.5, and J;I,Ntl 
9.0 Hz, H-2), 4.84 (dd, 1 H, J5,+ _ 3 0, Jh,h’ 12.2Hz.H-6’),4.98(d. 1 H,J,,z3.0Hz, 
H-t), 5.31 (m, 1 H, J4,5 7.0, JC.h6.0,JS,h, _. 3 0 Hz, H-S), 5.89 (dd, 1 H, &,a 4.5, J1,4 
4.OHz,H-3),6.4O(d, 1H,JNH,Z9.0H~.NH).and7.21-8.08(m, lOH,2Ph). 

Anal. Calc. for C24H27NOIOS: C. 55.27; H, 5.22; N. 2.67. Found: C, 54.99; 
H, 5.38; N, 2.51. 

MethyI2-acetamido-5,6-anhydro-2-deoxy-~L-guIofurunoside (6). --To it sol- 
ution of 5 (2.58 g) in dry chloroform (10 mL), cooled to - 15”. was addcd,with stir- 
ring, a solution of sodium methoxide (320 mg) in methanol (6.5 mL). The mixture 
was stirred for 3 h at -5”, methanol (10 mL) was added, and the mixture was then 
treated with Amberlite IR-120 (H’) and Amberlite IR-45 (OH- ) ion-exchange re- 
sins. The product was purified by chromatography on a column of silica gel (50 g) 
with chloroform and then 50: 1 chloroform-methanol. The latter eluate gave 6 (720 
mg, 72%) as crystals; m.p. 178”, [a]‘: t130” (c 0.5, methanol); v$p’ 3400 (OH), 
3240 (NH), and 1640 and 1540 cm-’ (amide); n.m.r. data (in 1 :l chloroform-d- 
methanol-d,): fi 2.00 (s, 3 H, AcN), 2.77 (dd, I H, Js,fi 3.0. Jb,hr 5.0 Hz. H-6), 2.84 
(dd. 1 H, J5.h’ 4.0, Js.6’ 5.0 Hz, H-6’), 3.20 (m. 1 H, J4,1 5.0, Js,, 3.0, J5,hs 4.0 Hz, 
H-5), 3.30 (s, 3 H, MeO), 3.90 (dd, I H, J,,4 5.5, J4.s 5.0 Hz, H-4). 4.22 (dd, I H, 
J,,z 3.0, 52.3 5.5 Hz. H-2), 4.51 (t, Jz,3 = J I.q = 5.5 Hz. H-3), and 4.78 (d. 1 H, Jl,z 
3.0 Hz, H-l). 

Anal. Calc. for C9H15N05: C, 49.76; H, 6.96; N, 6.45. Found: C. 49.68; H, 
6.91; N, 6.50. 

Methyl 2-acetamido-2,5,6-trideoxy-5,6-epithio-rr-D-manrlo~l~ranoside (7). - 
To a solution of 6 (570 mg) in methanol (40 mL) was added thiourea (600 mg), and 
the mixture was heated, with stirring, overnight at 40”, and evaporated. The re- 
sidue was chromatographed on a column of silica gel (IO g) with chloroform and 
then SO:1 chloroform-methanol. The latter eluate gave 7 (600 mg, 95%) as 
needles; m.p. 189.5”, [a]g t103.5” (c 0.5, methanol): Y,$!“’ 3260 (OH. NH), and 
1660 and 1560 cm ’ (amide). 

Anal. Calc. for C,H,sNO,S: C, 46.33; H. 6.48; N, 6.00. Found: C, 46.35; H, 
6.71: N, 6.12. 

A sample of 7 (50 mg) was acetylated with acetic anhydride-pyridine, to give 
51 mg (86%) of the 3-O-acetyl derivative; m.p. 167”, ]a]$ +84” (c 0.5, methanol); 
vN.“J”’ 3300 (NH), 1750 and 1240 (ester), and I660 and 1550 cm-’ (amide); n.m.r. rndX 
data (in chloroform-d): 6 2.00 (s, 3 H, AcN). 2.15 (s, 3 H, AcO), 2.32 (dd, 1 H, 
Jx.6 5.0, Jw 2.0 Hz, H-6), 2.56 (dd, 1 II, J5,6. 6.0, Jh,,,. 2.0 Hz, H6’), 2.90 (m, 1 
H, J.,s 8.0, J5,h 5.0, J5,b, 6.0 Hz, H-S), 3.35 (s, 3 H, MeO), 3.63 (dd, I H, .I,,‘, 4.0, 
J4,5 8.0 Hz, H-4), 4.89 (d, I H, J,,z 3.8Hz,H-l),S.X(dd, 1 H,Jz2.a5.0, J,,,4.0Hz, 
H-3). and 5.93 (d, 1 H, JNH,a 8.0 Hz, NH). 
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= 9.5 Hz, H-4), 3.92 (dd. 1 H, Jz..3 3.8, .T?,a 9.5 Hz. H-2), 4.51 (t, 1 H, J,,z = J2,3 

=3.8H~.H-2),and4.80(d,lH,/,,~3.8Hz,H-l). 

Anal. Calc. for CxH15NOSS: C, 40.49; H, 6.37; N. 5.90. Found: C. 40.58; H, 
6.38; N. 5.93. 
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