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AURA HASEGAWA, J3r TANAHASHI, YXXJHIRO GOH, ASD M~KOTO KISO 

Departmel.? of Agricultwai Chemistry, Gifu Uuiwrsity, Kakamigahara, GiJir 503 (Japan) 

(Received November 9th, 1981; accepted for publication, December 9th, 1981) 

In a preceding paper’, we described the synthesis of some analogs of N-acetyl- 

muramoyl-L-akInyl-D-isoghItarnine (MDP) having modified substituents at C-4, and 
C-4 and C-6, of the carbohydrate moiety in MDP, which is the minimal immuno- 
adjuvant-active structure’ of bacterial cell-wall peptidoglycans, in order to ciarify 

the structura1 requirements of the sugar moiety for the activity. We now describe 

the synthesis of 4-acetamido-N-acetyl4deoxy- and 4,6-di(acetamido)-N-ace@4,6- 

dideoxy-muramoyi-L-alanyl-D-isogktamine derivatives. 
Benzyl 2-acetamido-3-O-benzo~i-2-deoxy-~-D-glucopyranoside3 (I) and the 

corresponding 3,6-di-0-benzoyl derivative (2), prepared from 1 by selective benzoyla- 

tion, served as convenient starting-materials for the synthesis of the title compounds. 
Treatmenta*’ of 1 or 2 with triphenylphosphine in carbon tetrachloride respectively 
gave benzyl 2-ace~mido-3-0-benzoyl-4,6-dichloro-2,4,6-trideoxy-cr-D-gaIactopyra- 

noside (9) or benzyl 2-acetamido-3,6-di-O-benzoyl-4-chloro-2,~dideoxy-n-D-galacto- 
pyranoside (3), with inversion of the configuration of C-4, in good yield. The D- 
gaiacto cotiguration of compounds 3 and 9 was based on n.m.r. spectroscopy; the 

n.m.r. spectra of 3 and 9 showed the H-3 signals as a doublet of doublets (Jzs3 10.0, 
J3_+ 4.0 Hz) at S 5.46 for 3, and at 6 5.41 for 9, indicating the structures shown for 
the gaiactopyranoside derivatives 3 and 9. Treatment of 4, derived from 3 by de- 
benzoylation, with 2,3-dihydro-4H-pyran in the presence of p-toluenesulfonic acid 
afforded 5, which was converted into benzyl 2-acetamido4azido-2,4-dideoxy-3,6- 
di-0-(tetrahydropyran-2-yl)-z-D-glucopyranoside (6) by heating with sodium azide 
in dry N,N-dimethylformamide for 24 h at 140”. Hydrolytic removal of the tetra- 
hydropyrany1 groups of 6 under mildly acidic conditions gave 7, which was treated 
with chlorotriphenylmethane in pyridine to afford the 6-0-trityl derivative 8. Con- 
densation of 8 with L-2-chloropropanoic acid in the presence of sodium hydride, 
and hydrolysis of the product, gave the 3-O-(D-l-carboxyethyl) derivative (15j in 
good yield. 

*Studies on Immunoadjuvant Active Compounds, Part XIX. For Part XVIII, see ref. 1. 
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On the other hand, benzy! 2-acetamido-4,6-dichloro-2,4,6-trideoxy-r-o- 
gaIactopyranoside (lo), derived from 9 by debenzoylation, was treated with an excess 
of sodium azide in dry ‘\r,N-dimethylformamide for 20 h at 140’, to afford benzyl 2- 

acetamido~.6-diazido-2,4,6-trideoxy-~-D-glucopyranoside (11) in 54% yield, to- 
gether with benzyl 2-acetamido-6-azido-2,4,6-trideoxy-B-L-treo-he.~4enopyranoside 

(13) as a minor product. Compounds 11 and 13 were respectively acetylated with 

acetic anhydride in pyridme, to produce the 3-acetates (12 and 14) in quantitative 

yieId. The structures of 11 and 13 were determined from the n.m.r. data of the 
corresponding 3-0-acetyl derivatives (12 and 14); a significant signal in the n.m.r. 
spectrum of 12 was a one-proton triplet at S 5.21 (J2,s = JsV1 = 10.0 Hz, H-3), 

and the n-m-r. data for 1-I showed the H-3 signal as a doublet of doublets, at S 5.45 

(Jz.3 S-6, J3.a 3.0 Hz), and the H-4 signal as a doublet at 6 4.91. Other n.m.r. data 

are given in the Experimental section, and are respectively consistent with structures 
J2 and 14. 

Condensation of 11 with r.-Zchloropropanoic acid as already described gave 
benzyl 2-acetamido4,6-diazido-2,4,6-trideoxy-3-0-(D-l-carboxyethyl)-r-D-glucopy- 
ranoside (16). Coupling of the acids 15 and 16 with L-alanyl-o-isoglutamine benzyl 

ester, using dicycIohexylcarbodiimide and N-hydroxysuccinimide (DCC-HOSu) es 
the ac5vating agents in dry 1,4-dioxane, respectively afforded the corresponding 
lactoyl dipeptide derivatives (17 and 18) in almost quantitative yield. 

Hydrogenolytic removal of the benzyl group and reduction of the azide group 

in compounds 17 and 18, in methanol, with hydrogen in the presence of 10% Pd-C 

cata!yst at room temperature, and N-acetylation of the respective product, afforded 

the title compounds (19 and 20) in high yields. 
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EXPERIMENTAL. 

General methods. - See ref. 1. 

Benryl 2-acetamido-3,6-di-O-beJzzo~l-2-deo~~-r-D-glrrcop~railosi (2)_ - To 

a solution of benzzl 2-acetanido-3-O-benzoyl-2-deoxy-r-D-glucopyranoside3 (1; 
3.2 g) in pyridine (10 mL) was added benzoyl chloride (1.2 g) at -25O. The mixture 
was kept for 10 h at -10”; by that time, most of the starting material had been 
converted into the 3,6_dibenzoate. The mixture was extracted with chloroform, and 
the extract was successively washed with 2~ hydrochloric acid, M sodium carbonate, 
and water, dried (sodium sulfate), and evaporated. The product, purified by chro- 
matography on a column of silica gel (50 g) with 200 : 1 chloroform-methanol, was 

obtained 2s a syrup: wt. 3.5 g (88 %), [czjF + 106” (c 0.24, methanol); v$y 3340- 
3250 (OH, NH), 1720 and 1270 (ester), 1660 and 1530 (amide), and 750, 710, and 
690 cm-’ (phenyl); n.m.r. data (in chloroform-d): 6 1.70 (s, 3 H, AcN), 4.44, 4.72 

(2 d, 2 H, J,,, 12.0 Hz, benzyl methylene), 4X7 (d, 1 H, J,,Z 4.0 Hz, H-l), 5.39 
(dd, 1 H, J2,3 10.0, J,,, 9.0 Hz, H-3), 6.12 (d, 1 I-I, J2,NH 10.0 Hz, NH), 7.23 (s, 
5 H, Ph), and 7.20-8.03 (m, 10 H, 2 Ph). 

Anal. Calc. for C,,H,sNO,: C, 67.04; H, 5.63; N, 2.70. Found: C, 67.21; 
H, 5.85; N, 2.67. 

BeJlql 2-acetamido-3,6-di-O-beilzo~~f-4-c/!loro-2,4-dideos~-cr- D-gaiactopyrano- 

side (3). - To 2 solution of 2 (3.3 g) in dry carbon tetrachloride (50 mL) was added 
triphenylphosphine (3.3 g), and the mixture was boiled under reflux, with stirring, 
for 15 h. It was then cooled, the precipitate was filtered off, and the filtrate was 
evaporated. The residue was chromatographed on 2 column of silica gel (60 g), with 
chloroform, to give a crystalline mass. Recrystallization from ether afforded the 
4-chloro compound 3 (3.3 g, 97 %) as needles, m-p. 141 O, [a]? + 130 o (c 1.0, metha- 
nol); $2 3270 (NH), 1730, 1710, and 1260 (ester), 1640 and 1550 (amide), and 
740 and 700 cm-’ (phenyl); n.m.r. data (in chloroform-d): 6 1.84 (s, 3 H, AcN), 
4.51, 4.77 (2 d, 2 H, J,,, 12.0 Hz, benzyl methylene), 4.66 (dd, 1 H, JsB4 4.0, JA,5 

1.0 Hz, H-4), 5.07 (d, 1 H, J,,? 4.0 Hz, H-l), 5.46 (dd, 1 H, J,,, 10.0, J3,5 4.0 Hz, 
H-3), 5.72 (d, 1 H, JZeNH 9.5 Hz, NH), 7.29 (s, 5 H, Ph), and 7.22-8.10 (m, 10 H, 
2 Ph). 

Anal. Calc. for C,sH,,ClNO,: C, 64.74; H, 5.25; N, 2.60. Found: C, 64.59; 
H, 5.24; N, 2.58. 

Ben& 2-acetanlido-4-clrloro-2,4-dideo_~~-r-D-ga(actop~ranoside (4). - To an 
ice-cooled solution of 3 (1.78 g) in dry methanol (20 mL) was added sodium methoxide 
(30 mg), and the solution was kept for 30 min at room temperature, and then treated 
with Amberlite IR-120 (Hf) 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 a crystalline mass. Recrystallization from ether afforded 4 (900 mg, 
83 %) as needles, m.p. 199-201 O, [a]:’ +228” (c 0.2, methanol); bpz 3330, 3250, 
and 3180 (OH, NH), 1640 and 1540 (amide), and 7a and 690 cm-’ (phenyl). 
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Anal. CaIc. for C,,H,,ClN05: C, 54.63; H, 6.11; N, 4.25. Found: C, 54.49; 
H, 6.23; N, 4.21. 

Ben& Z-acetanrido-4-chloro- 2,4-dideo~~-3,6-di-O-(tetra~z~dropJ;ran-2-~Z)-~--D- 

~Q~QC&O~~~~QA’O.SiCk (5). - To a stirred solution of 4 (600 mg) in dry 1,4-dioxane (10 
mL) were added 2,3-dihydro-&f- pyran (I g) and p-toIuenesuIfonic acid monohydrate 
(10 mg). The mixture was stirred at room temperature; after 2 h, the starting material 
and mono-O-tetrahydropyran-2-yl derivative were no longer detectable by t.1.c. 
The mixture was treated with Amberlite IRA-110 (OH-) resin to remove the acid, 
and evaporated to a syrup. The product was purified by chromatography on a 

column of silica gel (20 g) with chloroform, and then with 250 : 1 chloroform-merha- 
noI. The Iatter eiuate gave 5 (850 m g. 94%) as an amorphous material; \+z:* 3240 
(NH), 1650 and 1540 (amide), and 730 and 690 cm-’ @henyl). 

Anal. CaIc. for C2,H&IN0,: C, 60.29; H, 7.29; N, 2.81. Found: C, 60.33; 
H, 7.25; N, 2.99. 

Ben=yl 2-aceta~nido-4-a-_ido-2,4-dideos~-3,6-di-O-(tetra~t~drop~l:-2-~~)- X-D- 

ghcopyra~zoside (6) - To a solution of 5 (600 mg) in dry _VJV-dimethylformamide 
(IG mL) was added sodium azide (SO0 mg). and the mixture was heated, with stirring, 
for 24 h at 140’. It was then cooled, the salts were filtered off, and the filtrate was 
evaporated to a syrup which was extracted with chIoroform. The extract was succes- 
sively washed with 2x1 hydrochloric acid, JI sodium carbonate, and water, dried (sodium 
sulfate), and evaporated to a syrup which was purified by chromatography on a 
columr of silica ge1 (20 g) with chIoroform. Compound 6 was obtained as a syrup, 
295 mg (49%); v_* fi’m 3300 (NH), 2050 (N3), 1660 and 1530 (amide), and 730 and 690 
cm-’ (phenyl). 

Anal. Cak. for C15H36N-FOf~ C, 59.51; H, 7.19; N, 11.10. Found: C, 59.80; 
H, 7.42; N, 10.95 

Be?& 2-acetantido-4-a=i-2,4-dideos~-r-D-glrrcop~~raf~oside (7)_ - A solution 
of 6 (200 mg) in 70 “/, aqueous acetic acid (IO mL) was heated for 1 h at 40”, and then 
evaporated to a syrup. The residue was chromatographed on a column of silica gel 
(IO g) with chloroform and then 100: 1 chloroform-methanol. The latter eluate 
gave 7 (120 m g, 90%) as needles, m-p. 174-176”, [cz)F +245” (c 0.7, chloroform) 
ilk6 m-p. 177”, [r]? +2!7”); \*2$3330-3260 (OH, NH), 2100 (N,), 1640 and 1.540 
(amide), and 730 and 690 cm-l (phenyl). 

Anal. Cak. for CisHzON+O,: C, 53.56; H, 5.99; N, 16.66. Found: C, 53.52; 
H, 6.20; N, 16.58. 

Bznzyi Z-acetai?2ido-4-a~i=io-2,4-dideo.~~-6-O-trit~~-~-D-g~ltcop~ranoside (8). - 

To a solution of 7 (90 mg) ix? py ri d ine (2 mL) was added trityl chloride (8.5 mg), and 
the mixture was heated for 5 h at 90-95”, cooled, and evaporated. The product was 
purnied by chromatography on a column of silica gel (10 g) with (a) 150 : 1 and (b) 
100 : I chloroform-methanol. Eluant (b) gave 8 (130 mg, 84%) as needles, m-p. 174- 
175”, [ZIP -l-?4= (c 0.2, chloroform); fl_ “j0’ 3300-3250 (OH, NH), 2380 (N3), 1650 
a~! !530 [amide), and 750,730, 700, and 690 cm-’ (phenyl). 
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Anal. Cab for Cs4Hs4Nd0s: C, 70.57; H, 5.92; N, 9.68. Found: C, 70.54; 
H, 5.86; N, 9.71. 

Bez_vj 2-acerantido-3-O-be~~~_~~Z-4,6-dicltloro-2,4,6-trideo_~~-r-~-gaIacto~yra~~o- 

side (9). - To a solution of3 1 (1.5 g) in dry carbon tetrachloride (50 mL) was added 
triphenylphosphine (3.0 g), and the mixture was boiled under reflux for 16 h. The 
procedure described for 3 gave 9 (1.37 g, 84%) as needles, m-p. 160-162”, [E]Z 
i-232” (c 0.27, methanol); vmnX N”jo’ 3240 (NH), 1720 and 1270 (ester), 1640 and 1560 
(amide), and 730-690 cm- ’ (phenyl); n.m.r. data (in chloroform-d): b 1.83 (s, 3 H, 
AcN), 3.43-3.67 (m, 2 H, H-6,6’), 4.55,4.78 (2 d, 2 H, J,,, 11.5 Hz, benzyl methylene), 
4.67 (dd, 1 H, J3,j 4.0, J,,5 1.5 Hz, H-4), 5.01 (d, 1 H, J,,? 3.5 Hz, H-l), 5.41 (dd, 

1 H, Jz.3 10.0, J3,a 4.0 HZ, H-3), 5.73 (d, 1 H, JZ,Ns 9.0 HZ, NH), 7.33 (S, 5 H, Ph), 
and 7.22-8.08 (m, 5 H, Ph). 

Anal. Calc. for C,,H,,CI,NOS: C, 58.41; H, 5.13; N, 3.10. Found: C, 58.39; 
H, 5.12; N, 3.03. 

Benzyi 2-aceta,ttido-4,6-dici~ioro-2,4,6-trideo.~~.-rr-D-galactop~ra~~oside (IO). - 

To a so!ution of 9 (470 mg) in methanol (10 ml_) was added sodium methoxide (20 
mg), and the mixture was kept for 30 min at room temperature. After using the same 
procedure as for the preparation of 4, compound 10 was obtained as needles (350 
mg, 97 Ok), m-p. 198-203 o (dec.), [aI2 f243 o (c OS, methanol); Y:~$” 3340 (OH), 
3250 (NH), 1650 and 1540 (amide), and 730 and 690 cm- ’ (phenyl). 

Anal. Calc. for C15H19CI,N04: C, 51.73; H, 5.50; N, 4.02. Found: C, 51.51; 
H, 5.54; N, 3.96. 

BenqI 2-aceta~~ido-4,6-dia~ido-2,4,6-trideo_~y-r-~-gZ~rcop~ra~loside (11) and 

benzy/ 2-acetarnido-6-a~ido-2,4,6-trideo_~y-~-r-threo-lrex-4-enopyra~loside (13). - To 

a solution of 10 (360 mg) in dry h;,N-dimethylformamide (2 mL) was added sodium 
tide (670 mg), and the mixture was heated, with stirring, for 20 h at 110”. The 
procedure used for the preparation of 6 gave compound 11 (200 mg, 54 33 as needles, 
m-p. 128-129”, [a]2 f 145” (c 0.2, chloroform); \*s’ 3270 (OH, NH), 2100 and 
2070 (N3), 1620 and 1540 (amide), and 730 and 690 cm-’ (phenyl); and compound 
13 (SO mg, 24%) as an amorphous material which was characterized after acetylation. 

Anal. Cak. for C,,HIgN704 (for 11): C, 49.85; H, 5.30; N, 27.i4. Found: C, 
49.69; H, 5.21; N, 27.30. 

Ben& 2-aceramido-3-O-acet~!-4,6-dia~ido-2,4,6-trideoxy-cr-~-glrrcopyrnnoside 

w- - A sample of 11 (200 mg) was acetylated at room temperature with acetic 
anhydride in pyridine, and the product was purified by chromatography on a column 
of silica gel (20 g) with chloroform_ The acetate 12 was obtained as needles (220 mg, 
99 %). m-p. 132 ‘, [or];’ -1-215” (c 0.24, chloroform); 1~2 3200 (NH), 2080 (INS), 
1750 and 1250 (ester), 1640 and 1550 (amide), and 730 and 690 cm-’ (phenyl); 
n.m.r. data (in chloroform-d): 6 1.8s (s, 3 H, AcN), 2.09 (s, 3 E, AcO), 3.43-3.72 
(m, 4 H, H-4,5,6,6’), 4.29 (m, 1 H, H-2), 4.50, 4.72 (2 d, 2 H, J,,, 12.0 Hz, benzyl 
methylene), 4.93 (d, 1 H, JIB2 3.5 Hz, H-l), 5.21 (t, 1 H, J2,3 = JS,+ = 10.0 Hz, H-3), 

5.82 (d, 1 H, J2,m-r 9.0 Hz, NH), and 7.32 (s, 5 H, Ph). 
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Anal_ Calc. for Cr7H11N705: C, 50.61; H, 5.25; N, 24.31. Found: C, 50.55; 

H, 5.26, N, 24_-‘,6_ 
Beg& 2-~zcetnnzi~?-3-0-ncetyZ-6-~~~do-t,4,6-trideo=c)-~-L-tho-Jze~-4-enopyra- 

noside (14). - .!Y sample of 13 (100 mg) was acetylated at room temperature with 

acetic anhydrid+p:ridine, and the procedure just described gave 14 (10.5 mg, 93%) 
as needles, m-F_ 103-154”, [x]i5 -1-234” (c 0.33, chloroform); YZ$” 3230 (NH), 

2070 (N3), 173C and 1260 (ester), 1690 (C = C), 1630 and 1520 (amide), and 740 and 
690 cm-’ (pheilyl); n-m-r. data (in chloroform-d): 6 1.90 (s, 3 H, AcN), 2.02 (s, 

3 H, AcO), 3.55 (s, 2 H, H-6,6’), 4.36 (m, 1 HZ H-2), 4.60, 4.82 (2 d, 2 H, J,,, 12.0 

Hz, benzyl met1 llene), 4.91 (d, 1 H, .I,,& 3.0 Hz, H-4), 5.45 (dd, 1 H, J2,3 8.6, J3,4 

3.0 Hz, H-3), 6.02 (d, 1 H, Jl,xH 9.0 Hz, NH), and 7.30 (s, 5 H, Ph). 

_4ncZ_ Calc. for C,,HZON,O,: C, 56.66; H, 5.53; N, 15.55. Found: C, 56.51; 
H, 55S; N, 15_49_ 

BenzyC 2-acetanrido-4-a~i-3-0-(D-I-cnrbos)-etlzyl)-2,4-dideosy-a-D-g~~rcop~ra- 

noside (15). - To a stirred soILLion of 8 (130 mgj ir- dry 1,4-dioxane (3 mL) was 
added sodium hydride in oil suspension (30 mg; 50% of sodium hydride by weight). 
The mixture was kept for 30 min at 90”, and then L-2-chloropropanoic acid (25 mg) 

was added, with stirring, at 60”. The mixture was stirred for 1 h at 60°, cooled, and 
evaporated. Chloroform (30 mL) and water (10 mL) were added to the residue, and 

t;len 2%: hydrochloric acid was added, with stirring, at O”, to pH 3. The chloroform 

layer was separated, and the aqueous solution was thoroughly extracted with chloro- 

form_ The chloroform layer and extracts were combined, and evaporated_ A solution 
of the residue in 70 7; aqueous acetic acid (10 mL) was heated for 30 min at 50”, 

cooled, and evaporated, and the residue was chromatographed on a column of silica 

gel (10 g) with (a) chloroform, (b) 100 : 1, and (c) 20 : 1 chloroform-methanol. 

Eluant (c) gave 15 (70 mg, 76%) as an alnorphous material, b]i’ f 149” (c 0.62, 
chloroform); v~Z 3350-3250 (OH, NH), 2070 (NB), 2700-2450 (OH), 1730 (C=O), 
164Q and 1530 (amide), and 730 and 690 cm-’ (phenyl). 

Anal. Calc. for C,,H,,N,O,: C, 52.93; H, 5.92; N, 13.72. Found: C, 52.65; 
H, 6.25; N, 13.49. 

Benzyi 2-acetamido-4,6-diazido-3-O-(D-l-carbo~yetl~yl)-2,4,6-trideo.r)ln-~-gi~~- 

copyrano:.ide (16). - To a stirred solution of 11 (220 mg) in dry l&dioxane (2 mL) 

was added the sodium hydride reagent (45 mg), and the mixture was kept, with stirring, 
for 30 min at 90 ‘, and then cooled. L-ZChloropropanoic acid (80 mg) and the sodium 
hydtide reagent (40 mg) were added to the stirred mixture, which was then kept 
at 65 O, the progress of the reaction bein, a monitored by t.1.c.; after 1.5 h, the starting 

material was no longer detectable. The procedure used for the preparation of 15 

gave compound 16 (180 mg, 68 %) as needles, m-p. 169”, [a];’ + 193 o (c 0.2, chloro- 
form); yN”jol 3240 (NH), 2700-2500 (OH), 2100 and 2080 (N3), 1730 (C=O), 1620 
and l_W%mide), and 730 and 690 cm-’ (phenyl j. 

Anal. Calc. for C18HZ3N,0,: C, 49X8; H, 5.35; N, 22.62. Found: C, 49.63; 

H, 5.42; N, 22.80. 
Beitzy’I 2-acetamido-4-azido-2,4-dideoxy-3-O-(D-2-propanoyZ-L-a~a~ty~-~-~soglu- 
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tanthe bemyl ester)-a-D_gZrlcu~~~aaoside (17). - To a solution of 15 (60 mg) in dry 

l&dioxane (1 mL) were added, with stirring, N-hydroxysuccinimide (HO&r) (30 

mg) and dicyclohexy!carbodiimide (DCC) (40 mS), and the mixture was stirred for 

30 min at room temperature; at that time, the starting acid had been converted 

into the activated ester. L-Alanyl-D-isoglutamine benzyl ester triiluoroacetate (70 mg) 
and triethylamine (0.1 mL) were added to the mixture, and it was stirred for I h at 

room temperature, and then evaporated. The residue was chromatographed on a 

column of silica gel (10 g) with (a) 100 : 1 and (b) 30 : 1 chloroform-methanol_ Eluant 

(b) gave 17 (95 mg, 93 %) as crystals, m.p . 216-217”, [x]$ + 144” (c 0.2, methanol); 

vKBr 3350 (OH), 3240 (NH), 2090 (NX), 1730 and 1250 (ester), 1670, 1620, and 1540- *=X 
1520 (amide), and 730 and 690 cm- ’ (phenyl). 

Anal. Calc. for C3,H,,N,0,,: C, 56.80; H, 6.21; N, 14.05. Found: C, 56.69; 

H, 6.33; N, 14.12. 
Benql 2-acetamido-4,6-dia,-ido-2,4,6-tria.eo~~-3-O-(D-2-propar~o~l-L-alan~~-D- 

isogiutarnine benql ester)-r-D-ghcopvanoside (18). - Coupling of 16 (SO mg) with 

the r_-alanyl-D-isoglutamine derivative (100 mg) in dry 1,4_dioxane (2 mL) by using 

HOSu( 40 mg), DCC (70 mg), and triethylamine (0.1 mL), as described in the pre- 

paration of 17, afforded compound 18 (130 mg, 98 y/,) as crystals, m.p. 217-215 O, 
[z-J2 i- 147” (c 0.3. methanol): v”,$“’ 3240 (NH), 20S0 (N3), 1720 and 1250 (ester), 

1660, 1640, and 1530 (amide), and 730 and 690 cm-’ (phenyl). 

Anal. Calc. for C33H41N1009: C, 54.84; H, 5.56; N, 19.38. Found: C, 54.69; 

H, 6.02; N, 19.29. 

BenzJ*l 2,4-di(acetantido)-2,4-dideos_~.-3-0-(~-2-propa~1o~I-~-a~a~~~~~-~-isogl~~ta- 

mike)-+D-ghcop~.ranoside (19). - Compound 17 (52 mg) was dissolved in methanol 

(10 mL), 10 % Pd-C catalyst (100 mg) was added, and hydrogen was bubbled through 
while the mixture was stirred for 1 h at room temperature; at that time, the starting 

material was no longer detectable by tic. Acetic anhydride (1 mL) was added to the 

mixture, and it was kept for 30 min at room temperature. The catalyst was removed 

by filtration, and the filtrate was lyophilized, to give 19 as a hygroscopic, amorphous 

mass (46 mg, 93 y!), which showed a single spot in t.1.c.; [a]:’ + 75 o (c 0.2, methanol); 
~2~: 3350-3220 (OH, NH), 1720 (C= 0), 1650 and 1530 (amide), and 730 and 690 

cm-’ (phenyl); n.m.r. data (in DzO): S 1.20, 1.32 (2 d, 6 H, J?lle,CrI 7.0 Hz, 2 MeC), 

1.82, 1.98 (3 S, 6 H, 2 AcN), 4.84 (d, 1 H, Jl.1 3. 6 Hz, H-l), and 7.33 (s, 5 H, Ph). 

Alzal. Calc. for G8H,,N50,,: C, 53.92; H, 6.63; N, 11.23. Found: C, 53.56; 

H, 6.95: N, 11.15. 
Benzyl 2,4,6-tri(acetatnido)-2,4,6-trideo_~~-~-O-~D-Z-propa?~o~i-L-a~a?l~Z-D-iso - 

glutamine)-r-D-ghcopyanoside (20). - Hydrogenation of compound 18 (61 mg) 

with hydrogen in the presence of 10% Pd-C catalyst (100 mg) in methanol (10 mL), 

and subsequent N-acetylation with acetic anhydride (1 mL) according to the procedure 

described in the preparation of 19, yielded 20 (54 mg, 96 %) as an amorphous material; 

[a]2 +96 0 (c 0.3, methanol); lmXX vKBr 332&3220 (NH), 1720 (C=O), 1650 and 1530 
(amide), and 730 and 690 cm-’ (phenyl); n.m.r. data (in D,O): 6 1.19, 1.33 (2 d, 
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6 K JswzH 7-O Hz, 2 MeC), 1.83, 1.92, 1.97 (3 s, 9 H, 3 AcN), 4.84 (d, 1 H, Jl,2 

3.8 Hz, H-l ), and 7.33 (s, 5 H, Ph). 

_4naZ_ Cab for C30H-L1N6Q11: C, 54.20; H, 6.67; N, 12.64. Found: C, 54.05; 
H, 6.99; N, 12.51. 
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