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In earlier papers’ - I2 in this series, we have investigated the structural require- 
ments of the carbohydrate moiety in ~-aCetylmUramOyl-L-a~aUyl-D-iSO~~Ut~iUc13 

(MDP) for the immunoadjuvant activity. The present communication deals witL a 
continuation of these studies. We now describe the synthesis of some MDP analogs in 
which we have modified the substituents at C-4, and at C-4 and C-6, of the carbo- 
hydrate moiety in MDP. 

Treatment of benzyl Z-acetamido-2,6-dideoxy-3-O-[o-(l-methoxycarbonyl)- 
ethyl]-a-D-glucopyranoside (2), derived 6n from its Pacetate (1) by 0-deacetylation, 
with methanesulfonyl chloride in pyridine afforded the PO-mesyl derivative 3, which 
was converted into benzyl 2-acetamid~azido-2,4,6-trideoxy-3-0-[D-l-(methoxy- 
carbonyl)ethyl]-r-D-galactopyranoside (11) by heating with sodium azide in dry 
N,N-dimethylformamide. On treatment with sodium azide in NJV-dimethylformamide 

for 5 h at SO”, benzyl 2-acetamido-2-deoxy-6-0-mesyl-3-~-[D-1-(methoxycarbonyl)- 
ethyl]-r-D-glucopyranoside 6n (4) afforded the azide derivative 5 in good yield; com- 
pound 5 was mesylated with methanesulfoayl chloride in pyridine to afford the 4-0- 
mesyl derivative 6. 

On the other hand, reduction of the azide group in 5 (in ethanol) with hydrogen 
in the presence of 10% Pd-C catalyst, and subsequent iV-acetylation, gave benzyl 
2,6-di(acetamido)-2,6-r’ideoxy-3-O-[o-l-(methoxycarbonyl)ethyl]-cr-D-glucopyrano- 
side (7) in 92% yield; this was converted into the 4-0-mesyl derivative 8. Methane- 
sulfonylation of benzyl 2-acetamido-6-O-benzoyl-2-deoxy-3-O-[:o-l-(methoxycarbo- 
nyl)ethyl]-a-o-glucopyranoside I4 (9) gave compound 10. On being heated at 100” 
with sodium azide in NJ%dimethylformamide, the mesyloxy group in compounds 
6, 8, and 10 was exchanged, to a!Tord the corresponding Pazide derivatives (12, 13, 
and 14), with inversion of the configuration of C-4. Treatment of 15, derived from 14 
by debenzoyiation, with methanesulfonyl chloride in pyridine afforded benzyl 2- 

*Studies on Immunoadjuvant Active Compounds, Part XVIII. For ?art XVII, see ref. 1. 
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aceramido4azido-2,4-dideoxy-6-O-mesyl- 3 - 0 - [D-1-(methoxycarbonyl)ethyl] -X-D - 
galactopyranoside (16). 

Saponification of 

hydrolysis), with the L-alanyl-D-isoglutamine 

O-(D-2-propanoyl-L-alanyl-D-isoglutamine benz.yl ester)-r-D-galactopyranoside 

temperature gave 
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EXPERIMFlNTAL 

methods. - Melting points were determined with a Yanagimoto 
micro melting-point apparatus and are uncorrected. Specific rotations were deter- 
mined with a Union PM-201 polarimeter, and i-r. spectra were recorded with a Jasco 
IRA-I spectrophotometer. N-m-r. data were recorded at 90 MHz with a Hitachi 
R-22 spectrometer, and were confirmed by use of decoupling techniques. Preparative 
chromatography was performed on silica gel (Waco Co.; 300 mesh) with the solvent 
systems specified_ Evaporations were conducted in vacua. 

Benzyl 2-acefa~~ido-2,6-dideoxy-3-O[D-Z-(nzetfzo_~ycarbonyl)et~?~~~] -a-D-ghtco- 
pyranoside (2)_ - To a solution of benzyl 2-acetamido40-ace@-2,6-dideoxy-3-O- 
[D-I-(methoxycarbonyl)ethyl]-~-D-~ucopyranoside6~ (I; 700 rn& in methanol 

(20 mL) was added sodium methoxide (30 mg), and the solution was kept for 2 h 
at room temperature, and then treated with Amberlite JR-120 (Hi) ion-exchange 
resin to remove the base; the resin was filtered off, and washed with methanol. The 
filtrate and washings were combined, and evaporated, to give a crystalline product. 
Recrystallization from ether afforded 2 (470 mg, 75 %) as needles, m.p. 155-156”, 

CGS c 164’ (c 0.5, chloroform); v”,EF 3360 and 3320 (OH, NH), 1720 and 1230 

(ester), 1650 and 1540 (amide), and 740 and 690 cm-’ (phenyl); n.m.r. data (in 
chloroform-d): d 1.22 (d, 3 H, Js,Me 6.0 HZ, Me), 1.36 (d, 3 H, .ihie,cW 6.4 Hz, MeC), 
1.98 (s, 3 H, AcN), 3.71 (s, 3 H, MeO), 4.53, 4.76 (2 d, 2 H, J,,, 12.0 Hz, benzyl 
methylene), 4.65 (q, 1 H, JcH,hie 6.4 Hz, CH), 5.16 (d, 1 H, J,,? 3.0 Hz, H-l), 7.26 
(s, 5 H, Ph), and 7.41 (d, 1 H, JZ,NH 5.0 Hz, NH). 

Anal. Calc. for C,,H2,N0,: C, 59.83; H, 7.i4; N, 3.67. Found: C, 59.85; 
H, 7.18; N, 3.65. 

Benzyl 2-acetanzido-2,6-dideoxy-#-O-nzesyI-3-0-[D-l-(~zzetlzoxycarbo~zyZ)et~~yZ]- 
cr-D-ghrcopyranosride (3). - To a solution of 2 (300 mg) in dry pyridine (5 mL) was 
ailded methanesulfonyl chloride (500 mg), and the mixture was kept overnight at 0”, 
and evaporated, the residue extracted with chloroform, and the extract successively 
washed with 2~ hydrochloric acid, M sodium carbonate, and water, dried (sodium 
sulfate), and evaporated, to give a crystalline mass. Recrystallization from ether 
afforded 3 (340 mg, 94%) as needles, m.p. 154”, f~]$ + 104” (c 0.9, chloroform); 
vKujo* 3300 (NH), 1750 and 1230 (ester), 1640 and 1540 (amide), 1170 (SO?), and 
7Gand 680 cm-’ (phenyl). 

Anal. Calc. for CzoHzgN09S: C, 52.27; H, 6.36; N, 3.05_ Found: C, 52.31; 
H, 6.29; N, 3.12. 

BenzyI 2-acetanzido-6-azido-2,5-dideoxy-3-~-[D-I-(metl~oxycarbonyl)ethyl]-a- 
D-gkopyranoside (5). - To a solution of 6n 4 (1.84 g) in dry N,N-dimethylformamide 
(15 mL) was added sodium azide (1.8 g), and the mixture was heated, with stirring, 
for 5 h at SO”, evaporated, and the residue extracted with chloroform_ The extract 
was successively washed with 2M hydrochloric acid, M sodium carbonate, and water, 
dried (sodium sulfate), and evaporated. The residue was chromatographed on a 
column of silica gel (50 g) with chlor >form and then 100 : 1 chloroform-methanol. 
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The latter eluate afforded 5 (1.19 g, 73%) as needles, m-p. 141-142”, [a]:’ + 147” 

(-_ G-3, chloroform); rz$’ 3440 (OH), 3260 (NH), 2080 (Ns), 1720 and 1220 (ester), 

16-‘0 and 1540 (amide), and 740 and 690 cm-l (phenyl). 
Annl. Calc. for C1sHZ6NS07: C, 53.02; H. 6.20; N, 13.26. Found: C, 54.21; 

H, 6.19: N. 13.09. 
3e?r=_vi 2-aceta~zzido-6-a=ido-2t6-dideo_~~-4-O-nzes~i-3-0-[D-I-(ntetltos~carbo- 

Iz~Z)etlz~Z]-r-D-glzrco~~ranos~de (6). - A sample of 5 (1.1 g) was mesylated with 

methanesulfonyl chloride (1.1 g)-Pyridine (10 mL) overnight at - f O”, and the mixture 

was processed as described before. The product crystallized from ether, to give 6 

(1.2 g. 927;) as needles, m-p. 145”, [~]g5 f 120” (c 0.2, chloroform)- v~~$” 3250 

(NH). 2070 (N3), 1740 and 1240 (ester), I640 and 1530 (amide), 1176 (SO& and 

720 and 690 cm-’ (phenyl). 

.-lnaL Calc. for GoH,,N~09S: C, 47.99; H, 5.64; N, 11.19. Found: C, 47.83; 

-?I, 5.51; N, 11.09. 
Benzj-I 2,6-di(acetantido)-2,6-dideosy-3-O-[D-I -(methosycarbonyI)ethyl)-r-D- 

gZucop_rrcmoside (7) - A solution of 5 (200 mg) in methanol (60 mL) was hydro- 
genated with hydrogen in the presence of lo?/, Pd-C catalyst (50 mg) for 40 min at 
room temperature. The catalyst was removed by filtration, acetic anhydride (OS mL) 

was added to the filtrate, and after being kept for 30 min at room temperature, the 

solution was evaporated to a syrup which crystallized from ether-hexane, to afford 7 

(!90 mg, 92 7,;) as needles, m-p. 158”, [z]? f66’ (c 0.55, chloroform); ~22’ 3280 

(OH, NH), 1730 and 1230 (ester), 1640, 1620, and 1550 (amide), and 730 and 690 

CM-’ (phenyl): n.m,r_ data (in chloroform-d): S 1.40 (d, 3 H, JXle,cH 7.0 Hz, MeC), 

2.00, 2.02 (2 s. 6 H, 2 AcN), 3.73 (s, 3 H, MeO), 4.44, 4.60 (2 d, 2 H, J,,, 12.0 Hz, 

benzyl methylene), 4.76 (q, 1 H, J,-Ir.Mc 7.0 Hz, CH), 5.33 (d, 1 H, .I,,? 3.0 Hz, H-l), 

6.60, 7.6s (broad s, 2 H, 2 NH), and 7.27 (s, 5 H, Ph). 

Anal. Cat:. for CZ1H3,,NZ08: C, 57.52: H, 6.90; N, 6.39. Found: C, 57.48; 

H, 6.90; N, 6.44. 

BenzyZ 2,6-di(acetam~do)-2,6-dideo_~~--4-O-ntes~l-3-0-[D-Z-(n2et/2o_~~carbon~~)- 
etfz_v&r-D-ghcoppmoside (8). - A sample of7 (500 mg) was mesylated with methane- 

sulfonyl chloride (360 mg)-dry pyridine (10 mL) overnight at 0”. Processing in the 

usual way gave the Pmesylate . (540 mg, 92:/i) as needles, m-p. 170”, [~]z + 15s” 

(c 0.25, methanol); vmX .w”’ 3300 ,NH), 1750, 1735, and 1260-1240 (ester), 1640 and 
1540 (amide), 1180 (S02), and 730 and 690 cm-’ (phenyl); n.m.r_ data (in chloro- 
foml-d): 6 1.45 (d, 3 H, Jhlc,oH 7.0 Hz, MeC), 2.00, 2.02 (2 s, 6 H, 2 AcN), 3.24 (s, 
3 H, MeS j, 3.75 (s, 3 H, MeO), 4.55 (s , 2 H, benzyl methylene), 4.61 (t, 1 H, J3.& = 

J1.s = 7.5 Hz, H-4), 5.30 (d, 1 H, J,Sz 2.5 Hz, H-l), 5.S5, 8.05 (broad d, 2 H, 2 NH), 

and ?_30 (s, 5 H, Ph). 
Anal. Calc. for G2Hs2N,010S: C, 51.15; H, 6.24; N, 5.42. Found: C, 51.30; 

H, 6.23: 14, 5.49_ 

Benzyf 2-acetar~~ido-6-O-ben~o~l-~-deo~~-4-O-~~es~~I-3-O-[D-Z-(met~os~c~rbo- 

I2~l)et~z~~]-rr-D-g~~~o~~r~noside (10). - To an ice-cooled solution ofI 9 (2.0 g) in 

dry pyridine (10 mL) was added methanesulfonyl chloride (1 .O g), and the mixture 
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i-0 Hz, MeC), 1.98, 2.01 (2 s, 6 H, 2 AcN), 4.42 (q, 1 H, ZcrrMc 7.0 Hz, CH), 4.32, 

4.55 (2 d, 2 H, J,,, 12.0 Hz, benzyl methylene), 5.29 (d, 1 H, J1,z 3.4 Hz, H-l), and 

7.24 (s, 5 H, Ph). 
_&al. Calc. for CllHZ9N507: C, 54.42; H, 6.31; N, 15.11. Found: C, 54.36; 

H. 6.20: N, 15.03. 
Benz_rl 

Jh1c.m 7.2 Hz, MeC), 2.02 (s, 3 H, AcN), 3.76 (s, 3 H, MeO), 4.44, 4.62 

(2 d, 2 H. J scm 12.0 Hz, benzyl methylene), 5.38 (d, 1 H, J,,? 3.5 Hz, H-l), 7.22 

(s, 5 H, Ph), and 7.25~S.10 (m, 5 H, Ph). 

Anal. Calc. for C,,H,,N,O,: C, 59.31, H, 5.74; N, 10.64. Found: C, 59.26; 

H. 5.69; N, 10.51. 
Benzyi 2-acetantido-4-a~ido-2,4-dineos)--3-0-[D-I-(nzetlrJsycarbo~zyi)etJzy~]-~- 

D-galactopyranoside (15). - To a solution of 14 (300 mg) in methanol (20 mL) was 
added sodium methoxide (30 mg), and the mixture was kept for 30 min at room 

temperature, and then treated with Amberlite II.-120 (H+) resin to remove the base. 
The so!ution was evaporated to a syrup which was chromatographed on a column 

of silica gel (20 g) with chloroform, and then with 100: 1 chloroform-methanol. 

The latter eluant gave compound 15 (220 mg, 91%) as a syrup, [z]:’ + 134” (c 0.3, 

ch!oroform); ~2:: 3320-3280 (OH, NH), 2090 (Ns), 1740 and 1220 (ester), 1650 
and 1530 (amide), and 730 and 690 cm-’ (phenyl); n.m.r. data (in chloroform-d): 

6 l-48 (s, 3 H, J~e.n, 7.0 Hz, MeC), 2.02 (s, 3 H, AcN), 3.78 (s, 3 H, MeO), 4.24 

(q. 1 H, J,--,xIIc 7.0 Hz, CH), 4.46, 4.64 (2 d, 2 H, J,,, 12.0 Hz, benzyl methylene), 

5.35 (d, 1 H, J,,? 3.2 Hz, H-l), and 7.27 (s, 5 H. Ph). 

Anal. Calc. for C19H26NS07: C, 54.02; H, 6.20; N, 13.26. Found: C, 54.13; 

H, 6.18; N, 13.11. 

BenzyI 2-acetamido-4-azido-2,4-dideoxy-6-O-mesyi- 3 - 0 - [D-I-(metho_xycarbo- 

nyl)et/zyl]-r-D-&actopyranoside (16). - To an ice-cooled solution of 15 (300 mg) 

in pyridine (3 mi) was added methanesulfonyl chloride (300 mg), and the mixture 
was kept for 2 h at 20 O_ Processing in the usual way gave 16 (350 mg, 98 %) as needles, 

m-p. 155”. [z]F -l-131” (c 0.4, chloroform); I_ &“jO* 3280 (NH), 2100 (N3), 1760, 
1740, and 1220 (ester), 1650 and 1540 (amide), 1170 (SO,), and 720 and 680 cm-’ 

(p!lenyl): n.m.r. data (in chloroform-d): 6 1.49 (d, 3 H, JhfIevCH 7.0 Hz, MeC), 2.02 

(s, 3 H, AcN), 3.02 (s, 3 H, MeS), 3.78 (s, 3 H, MeO), 4.46, 4.62 (2 d, 2 H, J,,, 

12-O Hs benzyl methylene), 5.35 (d, 1 H, Jlmz 3.4 Hz, H-l), and 7.28 (s, 5 H, Ph). 
Anal. Calc. for C,,H,,N,O,S: C, 47.99; H, 5.64; N, 1 l_ 19. Found: C, 47.76; 

H, 5.51; N, 11.35. 
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Benzyi 2-acetamido-4-a=ido-2,4,6-trideos_v-3-O-(D-2-propanoyl-L-aian~~l-D-iso- 

glutamine benzyi ester)-x-D-galactopyranoside (17). - To a solution of 11 (40 mg) 

in 1,4-dioxane (3 mL) was added 0.1~ potassium hydroxide (1.7 mL), and the 

solution was stirred for 5 min at room temperature, and then treated with Amberlite 

IR-120 (Ht) resin to remove the base; the resin was filtered off, and washed with 

methanol. The filtrate and washings were combined, and evaporated, to afford the 
crystalline, free acid which was used for the next reaction without purification. To a 

solution of the acid in dry 1,4-dioxane (2 mL) were added, with stirring, N-hydroxy- 

succinimide (HOSu) (14 mg), and dicyclohexylcarbodiimide (DCC) (31 mg), and 

the mixture was stirred for 50 min at room temperature; at that time, the starting 

material had been converted into the activated ester. L-Alanyl-o-isoglutamine benzyl 
ester trifluoroacetate (55 mg) and triethylamine (0.05 mL) were added to the mixture, 

and it was stirred for 1.5 h at room temperature, and then evaporated. The residue 

was chromatographed on a column of silica gel (10 g) with chloroform and then 

50: 1 chloroform-methanol. The latter eluate afforded 17 (60 mg, 00%) as crystals, 

m-p. 254”. [E]F -1-63” (c 0.55, acetic acid); v”,$* 3260 (NH), 2100 (N3), 1720 and 

1260 (eskr), 1670, 1640, and 1540 (amide), and 720, 710, and 680 cm-’ (phenyl). 

AMI. Calc. for C33HG:3N709: C, 58.09; H, 6.36; N, 14.38. Found: C, 58.14; 
H, 6.32; N, 14.29. 

Benzyi 2-acetanrido-4,6-dia=ido-2,4,6-trideo_~~-S-O-(D-2-propano~.I-L-al~~.I-D- 

isoghtamine benqI ester)-z-D-ga!actopyranoside (18). - Hydrolysis of 12 (300 mg) 

with 0.1~ potassium hydroxide (10 mL) in 1,Ltdioxane (10 mL), with processing as 
already described, gave the f:.z acid. Coupling of the acid with the I -alanyl-D- 

isoglutamine derivative (367 mg) in dry 1,4-dioxane (5 mL) by using HOSu (93 mg), 

DCC (207 mg), and triethylamine (0.2 mL), as described for 17, gave 18 (470 mg, 
97%) as crystals, m.p. 200-205” (dec.), [z]z +43 o (c 1.0, acetic acid); v~!$’ 3260 

(NH), 2100 and 2080 (NX), 1720 and 1260 (ester), 1660, 1630, and 1540 (amide), 

and 720,710, and 680 cm-’ (phenyl). 

Anal. Calc. for C,,H,2N,,0,: C, 54.54; H, 5.86; N, 19.38. Found: C, 54.85; 

H, 5.83; N, 19.09. 

Ben& 2,6-di(aceta~~~ido)-4-arido-2,4,6-trideosy-3-O-(D-2-propa~zoyZ-L-alanyl-D- 

isoghrtamine benzyI ester)-r-D-galactopyranoside (19). - Hydrolysis of 13 (70 mg) 

with 0.1~ potassium hydroxide (3.2 mL) in 1,4-dioxane (4 mL), as described for 17, 

gave the free acid, which was condensed with the dipeptide (82 mg) in dry 1,4-dioxane 

(2 mL) by using HOSu (21 mg), DCC (46 mg), and triethylamine (0.1 mL) as already 

described, to give 19 (110 mg, 98%) as crystals, m-p. 215-218” (dec.), [z]k’ t48” 
(c 0.8, acetic acid): ~22’ 3260 (NH), 2100 (N3), 1720 and 1260 (ester), 1670, 1640. 
1620, and 1540 (amide), and 720 and 680 cm- ’ (phenyl). 

Anal. Calc. for C,,H,,N,O,,: C, 56.90; H, 6.28; NI 15.17. Found: C, 56.88; 

H, 6.31; N, 15.02. 

Benzyi 2-acetatnido-4-a~ido-6-O-be~~zoy~-2,4-dideos~-3-0-(D-2-propr-JnoyI-L-ala- 

!zvI-D-isoghtamine benzyl ester)-;r-D-galactop_wanoside (20). - Hydrolysis of 14 

(180 mg) with 0.1~ potassium hydroxide (-3 mL) in 1,4-dioxane (6 mL) in the usual 
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(C=O), 1660-1640, and 1530 (amide), and 730 and 690 cm-’ (phenyl): n.m.r_ data 

(in D,O): 6 1.35, 1.44 (2 d, 6 I-1, JLIc,ch 7-L Hz, 2 MeC), 1.88 (s, 3 H, AcN), 5.04 

(d, 1 H, J,,Z 2.8 Hz, H-l), and 7.40 (s, 5 H, Ph). 
Anal. Calc. for &H,,N,O,: C, 53.78; H, 6.94; N, 14.45. Found: C, 53.41; 

H, 7.35; N, 14.19. 
Benzyl 2,4,6-tri(aceta~zzido)-2,4,6-trideosy-3-O-(D-2-propa~zoyi-L-alar?)‘l-D-iso- 

ghtanzine)-a-D-galactopyranoside (25). - N-Acetylation of 23 (50 mg) with acetic 

anhydride (100 mg) in dry methanol (5 mL) gave 25 (55 mg, quantitative yield) as 

an amorphous material, [a];” +-74” (c 0.2, methanol); ~2:; 3400-3250 (NH), 1720 
(C=O), 1640 and 1530 (amide), and 740 and 690 cm-’ (phenyl); n.m.r. data (in 

DzO): 6 1.29, 1.40 (2 d, 6 H, Jhlc,cH 7.2 Hz, 2 MeC), 1.9s (s, 6 H, 2 AcNj, 2.09 (s, 

3 H, AcN), 5.08 (d, 1 H, J1,, 3.0 Hz, H-l), and 7.37 (s, 5 H, Ph). 
Anal. Calc. for C3cHSSN6011: C, 54.20; H, 6.67; N, 12.64. Found: C, 53.86; 

H, 6.98; N, 12-35. 
BenqJ’I 2,5-di(acetanzido)-4-atzzijzo- 2,4,6-trideosy-3-0-(D-2-propanoy~-L-oia~zyf- 

D-isoghrtanzir:e)-a-D-galactopyratzoside (26). - Hydrogenation of 19 (82 mg) in 

methanol (20 mL)-acetic acid (1 mL) with hydrogen in the presence of 10% Pd-C 
catalyst (100 mg), according to the procedure already described, gave 26 (65 mg, 

94%) as an amorphous material; [g]i’ +64” (c 0.3, methanol); n-m-r. data (in 

D,O): 6 1.25, 1.37 (2 d, 6 H, Jhzc,cH 7.2 Hz, 2 MeC), 1.90, 1.98 (2 s, 6 H, 2 AcN), 

4.98 (d, 1 H, J,,? 3.0 Hz, H-l), and 7.3s (s, 5 H, Ph). 

Anal. Calc_ for C&H,,N,O,,: C, 54.01; H, 6.80; N, 13.50. Found: C, 53.65; 

H, 7.21; N, 13.36. 

Bejzzyi 2-acetmnliio-4-ami~zo-2,4-dideosy-3-0-(D-2-propa~zoyi-L-afa~z~~Z-D-isog~zz- 

tanzilze)-z-D-gaiactopyra?zoside (27). - Hydrogenation of 21 (90 mg) in methanol 

(15 ml)-acetic acid (I mL) in the presence of 10 % Pd-C catalyst (100 mg), as already 

described, gave 27 (69 mg, 92 %) as an amorphous material; [z];’ +22’ (c 0.74. 

methanol); vKBr 340&3250 (OH, NH), 1720 (C=O), 1650 and 1520 (amide), and 

730 and 690 E-l (phenyl); n.m.r. data (in D,O): b 1.35, 1.37 (2 d, 6 H, J.IIe,CH 

7.2 Hz, 2 MeC), 1.89 (s, 3 H, AcN), 5.00 (d, 1 H, J,,? 2.5 Hz, H-l), and 7.3s (s, 

5 H, Ph). 

Anal. Calc. for C,,H,,N,O,,: C, 53.69; H, 6.76; N, 12.04. Found: C, 53X; 

H, 6.92; N, 11.75. 

Bemyl 2-aceta,nido-4-ai7zino-2,4-dideo_~y-6-Q-inesyI-3-0-(D-2-propa~zo~~-L-ala- 

IzybD-isoghtanzine)-a-D-galactopyrazzoside (28). - Hydrogenation of 22 (400 mg) 

in methanol (50 mL) and acetic acid (2 mL) in the presence of lo”/, Pd-C catalyst 

(400 mg) for 1 h at room temperature gave compound 28 (315 mg, 93 %) as an 
amorphous material; [z]z f61 o (c 0.4, methanol); vY=. X70-3230 (NH), 1720 

(C=O), 1650 and 1520 (amide), 1170 (SO,), and 730 and 690 cm- ’ (phenyl); n-m-r_ 

data (in D,O): 6 I.41 (d, 6 H, Jhfe,CH 7.0 Hz, 2 MeC), 1.98 (s, 3 H, AcN), 3.15 (s, 
3 H, MeS), 5.01 (d, 1 H, J,,, 3.0 Hz, H-l), and 7.33 (s, 5 H, Ph). 

Anal- Cab for C,,H,,N,O,,S: C, 49.15; H, 6.26; N, 10.62. Found: C, 48.92; 

H, 6.53; N, 10.49. 
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