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Synthesis of 4-acetamido-N-acetyl-4-deoxy- and 4,6-di(acetamido)-N-acetyl-
4,6-dideoxy-muramoyi-L-alanyl-D-iscglutamine derivatives*

AKIRA HaseGAawa, Ent TANAHASHI, YASUHIKO GOH, AND MakoTo Kiso
Departmen: of Agricultural Chemistry, Gifu University, Kakamigahara, Gifu 504 (Japan}
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In a preceding paper!, we described the synthesis of some analogs of N-acetyl-
muramoyl-L-alanyl-D-isoglutamine (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 structural requirements of the sugar moiety for the activity. We now describe
the synthesis of 4-acetamido-N-acetyl-4-deoxy- and 4,6-di(acetamido)-N-aceiyl-4,6-
dideoxy-muramoyl-L-alanyl-D-isoglutamine derivatives.

Benzyl 2-acetamido-3-O-benzoyl-2-deoxy-a-D-glucopyranoside® (1) and the
corresponding 3,6-di-O-benzoyl derivative (2), prepared from 1 by selective benzoyla-
tion, served as convenient starting-materials for the synthesis of the title compounds.
Treatment*:> of 1 or 2 with triphenylphosphine in carbon tetrachloride respectively
gave benzyl 2-acetamido-3-O-benzoyl-4,6-dichloro-2,4,6-trideoxy-a-D-galactopyra-
noside (9) or benzyl 2-acetamido-3,6-di-O-benzoyl-4-chloro-2,4-dideoxy-a-p-galacto-
pyranoside (3), with inversion of the configuration of C-4, in good yield. The p-
galacto configuration of compounds 3 and 9 was based on n.m.r. spectroscopy; the
n.m.r. spectra of 3 ard 9 showed the H-3 signals as a doublet of doublets (J;,; 10.0,
Js.4 4.0 Hz) at § 5.46 for 3, and at ¢ 5.41 for 9, indicating the structures shown for
the galactopyranoside 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 S5, which was converted into benzyl 2-acetamido-4-azido-2,4-dideoxy-3,6-
di-O-(tetrahydropyran-2-yl)-a-D-glucopyranoside (6) by heating with sodium azide
in dry N,N-dimethylformamide for 24 h at 140°. Hydrolytic removal of the tetra-
hydropyranyl groups of 6 under mildly acidic conditions gave 7, which was treated
with chlorotriphenylmethane in pyridine to afford the 6-O-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 3-0-(D-l-carboxyethyl) derivative (I5) 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-x-D-
galactopyranoside (10), derived from 9 by debenzoylation, was treated with an excess
of sodium azide in dry V,N-dimethyiformamide for 20 h at 140°, to afford benzyl 2-
acetamido-4.6-diazido-2,4,6-trideoxy-x-D-glucopyranoside (11) in 549, yield, to-
gether with benzyl 2-acetamido-6-azido-2,4,6-trideoxy-f-L-threo-hex-4-enopyranoside
(13) as a minor product. Compounds 11 and 13 were respectively acetylated with
acetic anhydride in pyridine, to produce the 3-acetates (12 and 14) in quantitative
yield. The structures of 11 and 13 were determined from the n.m.r. data of the
corresponding 3-QO-acetyl derivatives (12 and 14); a significant signal in the n.m.r.
spectrum of 12 was a one-proton triplet at § 5.21 (J, 3 = J3 4 = 10.0 Hz, H-3),
and the n.m.r. data for 14 showed the H-3 signal as a doublet of doublets, at § 5.45
(J2,3 8.6, J5 ; 3.0 Hz), and the H-4 signal as a doublet at  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 L-2-chloropropanoic acid as already described gave
benzyl 2-acetamido-4,6-diazido-2,4,6-trideoxy-3-O-(p-1-carboxyethyl)-«-D-glucopy-
ranoside (16). Coupling of the acids 15 and 16 with L-alanyl-D-isoglutamine benzyl
ester, using dicyclohexylcarbodiimide and N-hydroxysuccinimide (DCC-HOSu) 25
the activating 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
catalyst 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.

Benzyl 2-acetamido-3,6-di-O-benzoyl-2-deoxy-a-p-glucopyranoside (2). — To
a solution of benzyl 2-acetamido-3-O-benzoyl-2-deoxy-x-D-glucopyranoside® (1;
3.2 g) in pyridine (10 mL) was added benzoyl chlcride (1.2 g) at —25°. 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 2M 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 as a syrup: wt. 3.5 g (88%), [«j3’ +106° (c 0.24, methanol); viil® 3340~
3250 (OH, NH), 1720 and 1270 (ester), 1660 and 1530 (amide), and 750, 710, and
690 cm ™! (phenyl); n.m.r. data (in chioroform-d): é 1.70 (s, 3 H, AcN), 4.44, 4.72
(2d, 2 H, J,.,, 12.0 Hz, benzyl methylene), 4.87 (d, 1 H, J, , 4.0 Hz, H-1), 5.39
(dd, 1 H, J, ;5 10.0, J5 4 9.0 Hz, H-3), 6.12 (d, 1 H, J, x4 10.0 Hz, NH), 7.23 (s,
5 H, Ph), and 7.20-8.03 (m, 10 H, 2 Ph).

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

Benzyl 2-acetamido-3,6-di-O-benzoyl-4-chloro-2,4-dideoxy-a-D-galactopyrano-
side (3). — To a 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 a 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°, [«]3° +130° (¢ 1.0, metha-
nol); vhuiel 3270 (NH), 1730, 1710, and 1260 (ester), 1640 and 1550 (amide), and
740 and 700 cm™! (phenyl); n.m.r. data (in chloroform-d): é 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, J;,, 4.0, J, 5
1.0 Hz, H-4), 507 (d, 1 H, J, , 40 Hz, H-1), 546 (dd, 1 H, J, 5 10.0, J5 4, 4.0 Hz,
H-3), 5.72 (d, 1 H, J5 nu 9.5 Hz, NH), 7.29 (5, 5 H, Ph), and 7.22-8.10 (m, 10 H,
2 Ph).

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

Benzyl 2-acetamido-4-chloro-2,4-dideoxy-x-D-galactopyranoside (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 (H*) 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,
839%) as needles, m.p. 199-201°, [a]3% +228° (c 0.2, methanol); viui*' 3330, 3250,
and 3180 (OH, NH), 1640 and 1540 (amide), and 740 and 690 cm ™' (phenyl).
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Anal. Calc. for C,sH,,CINO;: C, 54.63; H, 6.11; N, 4.25. Found: C, 54.49;
H, 6.23; N, 4.21.

Benzyl 2-acetamido-4-chloro-2,4-dideoxy-3,6-di-O-~(tetrahydropyran-2-yi)-o«-D-
galactopyranoside (5). — To a stirred solution of 4 (600 mg) in dry 1,4-dioxane (10
mL)} were added 2,3-dihydro-4H-pyran (1 g) and p-toluenesuifonic 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 tl.c.
The mixture was treated with Amberlite IRA-310 (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-mertha-
nol. The latter eluate gave 5 (850 mg, 94 %) as an amorphous material; vYu°! 3240
(NH), 1650 and 1540 (amide), and 730 and 690 cm ™! (phenyl).

Anal. Calc. for C,;H:¢CINO,: C, 60.29; H, 7.29; N, 2.81. Found: C, 60.33;
H. 7.25; N, 2.99.

Benzyl 2-acetamido-4-azido-2,4-dideoxy-3,6-di-O-(tetrahydropyran-2-y1)-«-D-
glucopyranoside (6). — To a solution of 5 (600 mg) in dry »,N-dimethylformamide
(16 mL) was added sodium azide (800 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 chloroform. The extract was succes-
sively washed with 23 hydrochloricacid, M sodium carbonate, and water, dried (sodium
sulfate), and evaporated to a syrup which was purified by chromatography on a
columz of silica gel (20 g) with chloroform. Compound 6 was obtained as a syrup,
295 mg (49 %); vii'= 3300 (NH), 2080 (N3), 1660 and 1530 (amide), and 730 and 690
cm ™! (phenyl).

Anal. Calc. for C,sH3N,05: C, 59.51; H, 7.19; N, 11.10. Found: C, 59.80;
H. 7.42; N, 10.95.

Benzyl 2-acetamido-4-azido-2,4-dideoxy-x-D-glucopyranoside (7). — A solution
of 6 (200 mg) in 70 ¢, aqueous acetic acid (10 mL) was heated for 1 h at 40°, and then
evaporated to a syrup. The residue was chromatographed on a column of silica gel
(10 g) with chlorofrm and then 100:1 chloroform-methanol. The latter eluate
gave 7 (120 mg, 90%) as needles, m.p. 174-176°, [x}3% +245° (¢ 0.7, chloroform)
(lit.® m.p. 177°, [2]3° +217°); viuiet 3330-3260 (OH, NH), 2100 (N;), 1640 and 1540
(amide), and 730 and 690 cm™* (phenyl).

Aral. Calc. for C,sH.oN,O4: C, 52.56; H, 5.99; N, 16.66. Found: C, 53.52;
H, 6.20; N, 16.58.

Benzyl 2-acetamido-4-azido-2,4-dideoxy~6-O-trityl-a-D-glucopyranoside (8). —
To a solution of 7 (90 mg) in: pyridine (2 mL) was added trityl chloride (85 mg), and
the mixture was heated for 3 h at 90-95°, cooled, and evaporated. The product was
puritied by chromatography on a column of silica gel (10 g) with (@) 150:1 and (&)
100:1 chloroform—methanol. Eluant (b) gave 8 (139 mg, 84 9%) as needles, m.p. 174~
175°, [2]%® +74° (¢ 0.2, chloroform): vheie! 3300-3250 (OH, NH), 2080 (N;), 1650
and 1530 (amide), and 750, 730, 700, and 690 cm™* (phenyl).
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Anal. Calc. for C;,H;,N,04: C, 70.57; H, 5.92; N, 9.68. Found: C, 70.54;
H, 5.86; N, 9.71.

Benzyl 2-acetamido-3-O-benzyl-4,6-dichloro-2,4,6-trideox)-x-b-galactopyrano-
side (9). — To a solution of* 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°, [«]2®
+232° (c 0.27, methanol); viuiel 3240 (NH), 1720 and 1270 (ester), 1640 and 1560
(amide), and 730-690 cm ™! (phenyl); n.m.r. data (in chloroform-d): 6 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, J; 4 4.0, J; 5 1.5 Hz, H-4), 5.01 (d, 1 H, J, , 3.5 Hz, H-1), 541 (dd,
1 H, J, 5 10.0, J5 4 4.0 Hz, H-3), 5.73 (d, 1 H, J5 xy 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,NO;: C, 38.41; H, 5.13; N, 3.10. Found: C, 58.39;
H, 5.12; N, 3.03.

Benzyl 2-acetamido-4,6-dichloro-2,4,6-trideoxy-x-D-galactopyranoside (10). —
To a solution 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%), m.p. 198-203° (dec.), [«]3®> +243° (c 0.5, methanol); viulo! 3340 (OH),
3250 (NH), 1650 and 1540 (amide), and 730 and 690 cm ™' (phenyl).

Anal. Calc. for C,;H,,CI,NO,: C, 51.73; H, 5.50; N, 4.02. Found: C, 51.51;
H, 5.54; N, 3.96.

Benzyl 2-acetamido-4,6-diazido-2,4,6-trideoxy-x-D-glucopyranoside (11) and
benzy! 2-acetamido-6-azido-2,4,6-trideoxy-B-L-threo-hex-4-enopyranoside (13). — To
a solution of 10 (360 mg) in dry N,N-dimethyiformamide (2 mL) was added sodium
azide (670 mg), and the mixture was heated, with stirring, for 20 h at 140°, The
procedure used for the preparaiion of 6 gave compound 11 (200 mg, 54 9() as needles,
m.p. 128-129°, [«]23 +145° (c 0.2, chloroform); vi2i*! 3270 (OH, NH), 2100 and
2070 (N3), 1620 and 1540 (amide), and 730 and 690 cm ™! (phenyl); and compound
13 (R0 mg, 24 %,) as an amorphous material which was characterized after acetylation.

Anal. Cale. for C; H,,N;0, (for 11): C, 49.85; H, 5.30; N, 27.14. Found: C,
49.69; H, 5.21; N, 27.30.

Benzyl 2-acetamido-3-O-acetyl-4,6-diazido-2,4,6-trideoxy-«-D-glucopyranoside
(12). — 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° [a]3® +215° (c 0.24, chloroform); vy 3200 (NH), 2080 (N3),
1750 and 1250 (ester), 1640 and 1550 (amide), and 730 and 690 cm™! (phenyl);
n.m.r. data (in chloroform-d): d 1.88 (s, 3 H, AcN), 2.09 (s, 3 H, 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, J, , 3.5Hz, H-1), 521 (t, 1 H, J, 5 = J; , = 10.0 Hz, H-3),
5.82 (d, 1 H, J, nu 9.0 Hz, NH), and 7.32 (s, 5 H, Ph).
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Anal. Cale. for C,;H,,N;O5: C, 50.61; H, 5.25; N, 24.31. Found: C, 50.55;
H, 5.25, N, 24.26.

Benzyl 2-acetamic1-3-O-acetyl-6-azido-2,4,6-trideox)y-f-L-threo-hex-4-enopyra-
noside (14). — A sample of 13 (106 mg) was acetyiated at room temperature with
acetic anhvdrid:—pyridine, and the procedure just described gave 14 (105 mg, 93%)
as needles, m.p. 103-164°, [«]2° +234° (c 0.23, chloroform); vNui°! 3230 (NH),
2070 (N3), 173C and 1260 (ester), 1690 (C=C), 1630 and 1520 (amide), and 740 and
690 cm™! (phesyl); n.m.r. data (in chloroform-d): é 1.90 (s, 3 H, AcN), 2.02 (s,
3 H, AcO). 3.5¢ (s, 2 H, H-6,6"), 4.36 (m, 1 H, H-2), 4.60,4.82 (2d,2 H, J,.., 12.0
Hz, benzyl metl jlene), 491 (d, 1 H, J; , 3.0 Hz, H-4), 545 (dd, 1 H, J, ; 8.6, J5 4
3.0 Hz, H-3), 6.02 (d, 1 H, J, nu 9.0 Hz, NH), and 7.30 (s, 5 H, Ph).

Anal. Calc. for C,;H,,N,O;: C, 56.66; H, 5.53; N, 15.55. Found: C, 56.51;
H, 5.58; N, 15.49.

Benzyl 2-acetamido-4-azido-3-O-(D-1-carboxyethyl)-2,4-dideoxy-a-D-glucopyra-
noside (15). — To a stirred solc:ion of 8 (130 mg) ie dry 1,4-dioxane (3 mL) was
added sodium hydride in oil suspension (30 mg; 509 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
taen 2y hydrochloric acid was added, with stirring, at 0°, to pH 3. The chloroform
layer was separated, and the aqueous solution was theroughly extracted with chloro-
form. The chloroform layer and extracts were combined, and evaporated. A solution
of the residue in 709, aqueous acetic acid (10 mL) was heated for 30 min at 50°,
cuoled, and evaporated, and the residue was chromatographed on a column of silica
gel (10 g) with (a) chloroform. (b) 100:1, and (¢) 20:1 chloroform-methanol.
Elvant (¢) gave 15 (70 mg, 76%;,) as an ainorphous material, [«]3° +149° (¢ 0.62,
chicroform); vKBf 3350-3250 (OH, NH), 2070 (N3), 2700-2450 (OH), 1730 (C=0),
1649 and 1530 (amide), and 730 and 690 cm™' (phenyl).

Anal. Calc. for C,gH,,N,0;: C, 32.93; H, 5.92; N, 13.72. Found: C, 52.65;
H, 6.25; N, 13.49.

Benzyl 2-acetamido-4,6-diazido~3-O-(D-1-carboxyethyl)-2,4,6-trideoxy-o-D-glu-
copyrano:-ide (16). — To a stirred solution of 11 (220 mg) in dry 1,4-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-2-Chloropropanoic acid (80 mg) and the sodium
hydride reagent (40 mg) were added to the stirred mixture, which was then kept
at 65°, the progress of the reaction being monitored by t.l.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°, [«]3’ +193° (¢ 0.2, chloro-
formy); viulel 3240 (NH), 27002500 (OH), 2100 and 2080 (N3), 1730 (C=0), 1620
and 1540 (amids), and 730 and 690 cm ™! (phenyl).

Anal. Calc. for C;sH,3N,04: C, 49.28; H, 5.35; N, 22.62. Found: C, 49.63;
H, 5.42; N, 22.80.

Benzyl 2-acetamido-4-azido-2,4-dideoxy-3-O-(D-2-propanoyl-L-alanyl-D-isoglu-
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tamine benzyl ester)-a-D-glucopyranoside (1T7). — To a solution of 15 (60 mg) in dry
1,4-dioxane (1 mL) were added, with stirring, N-hydroxysuccinimide (HOSu) (30
mg) and dicyclohexylcarbodiimide (DCC) (40 mg), 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 trifluoroacetate (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 (@) 100:1 and (b) 30:1 chloroform—methanol. Eluant
(b) gave 17 (95 mg, 93 %) as crystals, m.p. 216-217°, [«]3% + 144° (¢ 0.2, methanol);
vRBr 3350 (OH), 3240 (NH), 2090 (N;), 1730 and 1250 (ester), 1670, 1620, and 1540—
1520 (amide), and 730 and 690 cm™~' (phenyl).

Anal. Calc. for C33H,3N,0,4: C, 56.80; H, 6.21: N, 14.05. Found: C, 56.69;
H, 6.33; N, 14.12.

Benzyl 2-acetamido-4,6-diazido-2,4,6-trideoxy-3-O-(D-2-propanoyl-L-alanyl-p-
isoglutamine benzyl ester)-z-D-glucopyranoside (18). — Coupling of 16 (80 mg) with
the L-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, 989,) as crystals, m.p. 217-218°,
[«]2% +147° (c 0.3. methanol): viuie! 3240 (NH), 2080 (IN5), 1720 and 1250 (ester),
1660, 1640, and 1530 (amide), and 730 and 690 cm ™! (phenyl).

Anal. Calc. for C53H,,N;04: C, 54.84; H, 5.86; N, 19.38. Found: C, 54.69;
H, 6.02; N, 19.29.

Benzyl 2,4-di(acetamido)-2,4-dideoxy-3-O-(D-2-propanoyl-1-alanyl-D-isogluta-
mine)-u-D-glicopyranoside (19). — Compound 17 (52 mg) was dissolved in methanol
(10 mL), 109, 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 t.l.c. Acatic 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 %), which showed a single spotin t.l.c.; [«]2> +75° (¢ 0.2, methanol);
vEBr 3350-3220 (OH, NH), 1720 (C=0), 1650 and 1530 (amide), and 730 and 690
cm™! (phenyl); n.m.r. data (in D,0): 4 1.20, 1.32 (2 d, 6 H, Jy;. cy 7.0 Hz, 2 MeC),
1.82,1.98 (25,6 H,2 AcN), 4.84 (d, 1 H, J, , 3.6 Hz, H-1), and 7.33 (s, 5 H, Ph).

Anal. Calc. for C,gH,,N;0,,: C, 53.92;: H, 6.63; N, 11.23. Found: C, 53.56;
H, 6.95: N, 11.15.

Benzyl 2,4,6-tri(acetamido)-2,4,6-trideoxy-5>-O-(D-2-propanoyi-L-alany!-p-iso -
glutamine)-a-D-glucopyranoside (20). — Hydrogenation of compound 18 (61 mg)
with hydrogen in the presence of 109, 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;
[213® +96° (c 0.3, methanol); vKBr 3320-3220 (NH), 1720 (C=0), 1650 and 1530

max

(amide), and 730 and 690 cm™* (phenyl); n.m.r. data (in D,0O): § 1.19, 1.33 (2 d,




280 NOTE

6 H, Jye.cu 7.0 Hz, 2 MeC}, 1.83, 1.92, 1.97 (35, 9 H, 3 AcN), 484 (d, 1 H, J, ,
3.8 Hz, H-1), and 7.33 (s, 5 H, Ph).

Anal. Cale. for C3oH,3NO,,: C, 54.20; H, 6.67; N, 12.64. Found: C, 54.05;
H, 6.99; N, 12.51.
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