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Catalytic hydrogenation of N-{2-O-[benzyl 2-acetamido-6-0-(2-acetamido-2-
deoxy-B-D-glucopyranosyl)-2,3-dideoxy-a-D-glucopyranosid-3-yl]-(R)-lactoyl }-L-
alanyl-D-isoglutamine tert-butyl ester (1) afforded N-{2-O-[2-acetamido-6-O-(2-
acetamido-2-deoxy- B-D-glucopyranosyl)-2,3-dideoxy-D-glucopyranos-3-yl}-(R)-lac-
toyl}-L-alanyl-D-isoglutamine fert-butyl ester (2). Carboxyl-deprotection of 1 with
trifluoroacetic acid gave N-{2-O-[benzyl 2-acetamido-6-O-(2-acetamido-2-deoxy-gB-
D-glucopyranosyl)-2,3-dideoxy- a-D-glucopyranosid-3-yl}-(R)-lactoyl}-L-alanyl-D-
isoglutamine (3), which, on hydrogenolysis, afforded the title (1-»6)-linked di-
saccharide—dipeptide 4. Coupling of benzyl 2-acetamido-4-O-(2-acetamido-3,4,6-
tri-O-acetyl-2-deoxy- 8-D-glucopyranosyl)-6- O-benzyl-3-O-[(R)-1-carboxyethyl}-2-
deoxy-a-D-glucopyranoside (6) with the benzyl ester of L-alanyl-D-isoglutamine
gave N-{2-O-]benzyl 2-acetamido-4-0O-(2-acetamido-3,4,6-tri-O-acetyl-2-deoxy- -
D-glucopyranosyl)-6-O0-benzyl-2,3-dideoxy-a-D-glucopyranosid-3-yl]-(R)-lactoyl }-
L-alanyl-D-isoglutamine benzyl ester (7). O-Deacetylation of 7 in basic media was
accompanied by a — vy transamidation reaction at the isoglutaminyl residue. Cou-
pling of the O-deacetylated derivative (8) of 6 with the dipeptide benzyl ester
yielded N-{2-O-[benzyl 2-acetamido-4-O-(2-acetamido-2-deoxy-B-D-glucopyrano-
syl)-6-O-benzyl-2,3-dideoxy-a-D-glucopyranosid-3-yl]-(R)-lactoyl} -L-alanyl-D-iso-
glutamine benzyl ester (9) having HO-3',4',6’ unsubstituted. Catalytic hydrogena-
tion of 9 afforded the title (1—4)-linked disaccharide-dipeptide 10.

INTRODUCTION
In the preceding paper!, it was shown that alkaline O-deacetylation of the

benzyl a-glycoside of O-acetylated [B-GlcNAc-(1—6)-MurNAc]-L-alanyl-D-iso-
glutamine benzyl ester resulted in ¢ — y transamidation at the isoglutaminyl
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residue. The base-catalysed isoglutamine = glutamine rearrangement involves a
cyclic imide intermediate?. Deprotection of the fully acetylated benzyl a-glycoside
of [B-GlcNAc-(1—6)-MurNAc]-L-alanyl-p-isoglutamine benzyl ester by application
of the sequence brief catalytic hydrogenation in aqueous 90% ethanol, O-deacety-
lation with methanolic sodium methoxide, and prolonged catalytic hydrogenation
has been reported®. The rert-butyl ester group at the isoglutaminyl residue of the
protected disaccharide—dipeptide is not affected’ under Zemplén conditions of O-
deacetylation so that the O-acetyl groups can be removed from the sugar moiety
without affecting the peptide portion. Thus, N-{2-O-[benzyl 2-acetamido-6-O-(2-
acetamido-2-deoxy-B-D-glucopyranosyl)-2,3-dideoxy-a-p-glucopyranos-3-yl[-(R)-
lactoyl}-L-alanyl-D-isoglutamine fert-butyl ester (1) was obtained in high yield, and
we now describe its partial and total deprotection to give 24.

The partially protected, unacetylated disaccharide component was used for
the synthesis of the [B-GIcNAc-(1—4)-MurNAc]-v-alanyl-p-isoglutamine conju-
gate 10. Compound 10 has been prepared by various routes* ® and we have re-
ported!? an efficient synthesis of benzyl 2-acetamido-4-0O-(2-acetamido-3,4,6-tri-O-
acetyl-2-deoxy- 8-D-glucopyranosyl)-6-O-benzyl-2-deoxy-3-O-[(R)-1-(methoxycar-
bonyl)ethyl]-a-D-glucopyranoside (5) via the fully protected [B-GlcNPhth-(1—4)-
MurNAc] methyl ester derivative. We now describe the conversion of § into 10.

RESULTS AND DISCUSSION

Deprotection of the anomeric position in 1 was effected by cataiytic hydro-
genolysis (10% Pd-C) in rert-butyl alcohol-acetic acid-water (the use of rert-butyl
alcohol in place of ethanol prevents!! transesterification). In this solvent system,
(O-debenzylation proceeded much faster than in aqueous acetic acid or aqueous
acetic acid—thanol to give N-{2-O-[2-acetamido-6-O-(2-acetamido-2-deoxy-S-D-
glucopyranosyl)-2,3-dideoxy-af3-D-glucopyranos-3-yl|-(R)-lactoyl }-L-alanyl-D-iso-
glutamine tert-butyl ester (2, 89%), the structure of which was confirmed by the 'H-
and *C-n.m.r. data (Tables I and IT). The af-ratio was 3:1.

CHZ0H
HO 0,
wo- 1
AcNH
CH»
HO o
0
AcNH |
CH;3 CHCO-L~Ala - 0-Glu{OR' }NH2

1 R= 0Bn R = gyt
2 R=OHH R' = But
3 R=0Bn R' = H4
4 R= OHH R' = H
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TABLE Il

BC-N.M.R. CHEMICAL SHIFTS (8) DATA? FOR COMPOUNDS 2, 4, AND 10

Atom 2 4 10

a B [ B o B
C-1 92.43 97.20 92.27 97.03 91.07 96.58
C-2 55.48 58.13 55.46 57.92 55.76 57.25
C-3 80.26 83.27 80.03 83.18 77.09¢ 79.42
C-4 72.01 71.69 71.97 71.41 76.64¢
C-5 72.30 77.02 72.23 76.83 72.524
C-6 70.32 70.43 70.19 70.19 61.29
Cc-1 103.19 103.35 103.17 101.64
Cc-2 57.53 57.31 57.85
C-3 76.10 75.99 75.34
C-4 72.18 71.96 72.524
C-5 78.01 77.88 77.88
C-67 62.83 62.68 63.04
CH;-NAc 22.88,23.15 22.97 (2x) 22.69,22.91
CO-NAc 173.41,173.82 173.31,173.95 173.93,174.27
Lactyl
a-CH 78.08 78.42 77.98 78.36 78.05
CH, 19.74 19.64 19.82 19.71 19.53 19.72
Alanyl!
a-CH 50.08 50.73 50.76 50.67 50.22
CH, 17.68 17.77 17.85 18.00 17.55
Isoglutamyl
a-CH 53.71 53.56 54.25 54.09 53.72
B-CH, 28.08 28.09 28.47 28.67 27.82
v-CH, 32.72 3272 32.73 32.73 31.09
Me, Bu! 28.36 28.36
Cq Bu! 81.89 81.89

“Relative to the central CD;OD peak at 49.00 p.p.m. in methanol-d,; compound 2 recorded at 125
MHz, 4 at 70 MHz, and 10 at 22.5 MHz; carbonyl carbon resonances of the peptide portion are not
shown. *For a solution of 10 measured in D,O referenced to CD,OD. “The signals may be interchanged.
“Duplicated.

Glycosylation of the MurNAc residue in 2 at HO-6 caused a downfield shift
for the signals of H-6a,6b, as compared to those of 2-acetamido-2-deoxy-D-gluco-
pyranose'2. The large (9.5-10.5 Hz) J,;, J3,, and J 5 values observed for each
anomer indicated that the *C,(D) conformation of the disaccharide moiety was un-
affected by the peptide substitution.

The acidic conditions required for the cleavage of the tert-butoxy group may
also hydrolyse glycosidic bonds'*". In the glycopeptide series, involving di-N-
acetylchitobiose bound N-glycosylically to the peptide chain, removal of the N-tert-
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butoxycarbonyl (Boc) group in the HO-unsubstituted molecule was accompanied
by partial cleavage of the O-glycosylic bond!’. However, brief treatment of 1 with
aqueous 90% trifluoroacetic acid at room temperature, followed by immediate pre-
cipitation of the product with dry ether, ensured selective hydrolysis of the Bu!
ester group to give 80% of the benzyl a-glycoside (3) of the [B-GlcNAc-(1—6)-
MurNAc]-dipeptide. The removal of trifluoroacetic acid by distillation, or the use
of formic acid, resulted in degradation.

Catalytic hydrogenation of 3 afforded 80% of N-{2-O-[2-acetamido-6-O-(2-
acetamido-2-deoxy- 8-D-glucopyranosyl)-2,3-dideoxy-aS-pD-glucopyranos-3-yl}-(R)-
lactoyl}-L-alanyl-D-isoglutamine (4). The anomers were separable by t.1.c. [chloro-
form—methanol-water—acetic acid (30:30:5:1)] and the af-ratio was ~3:1. The
structure of 4 was confirmed by analytical and 'H- and ¥*C-n.m.r. data (Table II).

The protected [B-GlcNAc-(1—4)-MurNAc]-L-alanyl-D-isoglutamine benzyl
ester 7 was synthesised (in yields of 79 and 78%, respectively, after column
chromatography) by two routes (Woodward reagent K and mixed anhydride
method, respectively) using benzyl 2-acetamido-4-O-(2-acetamido-3,4,6-tri-O-
acetyl-2-deoxy-B-D-glucopyranosyl)-6-O-benzyl-3-O-[ (R)-1-carboxyethyl]-2-deoxy-
a-D-glucopyranoside (6) (obtained! by saponification of the methyl ester group of
5) and L-alanyl-D-isoglutamine benzyl ester.

cHzo cnzoan CHZOH CH,0H
AcNH AcNH
CHacHCOR‘ CHacHCO L~Ala-0-GlulOHINH,

5 Re=Ac, R'=OMe 10

6 R=Ac, R'=0H

7 R=A, R=a

8 R=H, R'=O0H

9 R=H, R=a a= L~ Ala-0-Glu{OBn)NH;

As expected!, O-deacetylation of 7 in alkaline media was accompanied by a
— v transamidation of the isoglutaminyl residue and t.1.c. of the reaction mixtures
revealed the isoglutamine and glutamine derivativés. In order to avoid the use of
alkaline media, the disaccharide component, having the GIcNAc residue un-
substituted, was synthesised. Treatment of a 1,4-dioxane solution of 5§ with 0.1m
KOH for 2 days resulted in O-deacetylation of the GlcNAc residue and saponifica-
tion of the MurNAc methyl ester group to give benzyl 2-acetamido-4-O-(2-
acetamido-2-deoxy- B-D-glucopyranosyl)-6-O-benzyl-[(R)-1-carboxyethyl]-2-deoxy-
a-D-glucopyranoside (8, 90%) as a highly hygroscopic solid.

Coupling of 8 with L-alanyl-D-isoglutamine benzyl ester, performed with the
Woodward reagent K in acetonitrile—N, N-dimethylformamide, gave, after column
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chromatography, 85% of the partially protected disaccharide-dipeptide benzyl
ester 9. Catalytic hydrogenation of 9 in tert-butyl alcohol-acetic acid—water re-
moved the benzyl groups to afford, after purification on Biogel P-2, 81% of N-{2-
O-[2-acetamido-4-0-(2-acetamido-2-deoxy- 8-D-glucopyranosyl)-2.3-dideoxy-af3-
D-glucopyranos-3-yl]-(R)-lactoyl}-L-alanyl-D-isoglutamine (10), which was charac-
terised by analytical and n.m.r. spectral data (Table iI).

The *C-resonances of the isomeric 3-(1—6)- and B-(1—4)-linked disacchar-
ide—dipeptides 2, 4, and 10 were assigned (Table II) by comparison with data for
related mono- and di-saccharides and dipeptides. The reducing N-acetylmuramoyl
residue exhibited two sets of resonances for the o and 8 anomers; in the spectrum
of 2 (recorded at 125 MHz), two resonances for each of the six MurNAc carbon
atoms could be assigned. The chemical shifts of the signals associated with the
2-acetamido-2-deoxy-B-D-glucopyranosyl residue agree well with those for the
parent disaccharides!-!” and the reported values'® (adjusted to the methanolic
central peak). The sites of glycosidation are clearly reflected in the downfield
chemical shifts for the C-6 resonances in the spectra of 2 and 4 and for the C-4
resonance in the spectrum of 10, as well as in the upfield chemical shifts tor C-5 in
the spectra of each of the compounds and for C-3 in the spectrum of 10. The
resonances observed for the peptide moiety agree well with the values observed for
the parent dipeptides.

EXPERIMENTAL

The general conditions were as reported in the preceding paper'. The 'H-
(100 MHz) and 3C-n.m.r. (22.5 MHz) spectra were recorded with a Jeol FX 90 F.t.
spectrometer for the selutions (internal Me,St) indicated, if not stated otherwise,
The 'H- (500 MHz) and *C-n.m.r. (125 MHz) spectra were recorded with a Bruker
AM-500 spectrometer operating in the F.t. mode and equipped with a Bruker
Aspect 3000 computer. Solvent systems for chromatography were A, 9:1 chloro-
form-methanol; B, ethy! acetate—ethanol-water (proportions are given in the text);
C, 12:12:1 chloroform-methanol-water; D 30:30:5:1 chloroform-methanol-
water-acetic acid; E, 1:1:1:1 1-butanol—ethyl acetate—acetic acid—water.

N-{2-0O-[2-Acetamido-6-O-(2-acetamido-2-deoxy-B-D-glucopyranosyl)-2, 3-di-
deoxy-D-glucopyranos-3-yl]-(R)-lactoyl-}-L-alanyl-v-isoglutamine tert-buryl ester
(2). — A mixture of 1! (180 mg) and 10% Pd-C (180 mg) in tert-butyl alcohol-acetic
acid-water (3:3:2, 8 mL) was shaken under H, at 1 atms. and room temperature
until t.1.c. [solvent B (5:3:1)] indicated (~20 h) complete conversion of 1 (R ~0.8)
into @B-2 (R ~0.50 and 0.4, a.B-ratio 3:1). The suspension was centrifuged, the
catalyst was washed with 1:1 EtOH-H,O (5 mL), and the combined supernatant
solutions were concentrated. The dry (P,Os) residue was dissolved in the minimum
amount of hot methanol, dry ether was added to the cooled solution, and the pre-
cipitate was collected by centrifugation and washed (3 X) with ether to give 2 as a
powder (140 mg, 89%), m.p. 214-216°, [a]p, +20° (¢ 1, methanol). 'H-N.m.r. data
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(500 MHz, CD,0D): 6§2.32 (m, y-CH, Glu), 2.18 and 1.87 (2 m, 2 H, 8-CH, Glu),
4.32 (m, a-CH Glu), 4.28 (q, J 7 Hz, a-CH Ala), 1.38 (d, 3 H, J 7 Hz, Me Ala),
1.449 (s, 9 H, Me;C), other signals are given in Table I and the '*C signals in Table
IL.

Anal. Cale. for C;;Hg;N;O4: C, 49.52; H, 7.11; N, 9.32. Found: C, 49.78; H,
7.30; N, 9.17.

N-{2-O-[Benzyl 2-acetamido-6-O-(2-acetamido-2-deoxy-B-D-glucopyranosyl)-
2,3-dideoxy-a-D-glucopyranosid-3-yl}-(R)-lactoyl}-1-alanyl-p-isoglutamine (3). —
Trifluoroacetic acid (90%, 0.8 mL) at +5° was added to 1 (125 mg, 0.15 mmol)
under nitrogen, and the mixture was shaken until all of 1 had dissolved (~5 min).
The clear solution was kept for 20 min at room temperature, cold dry ether was
added, and the precipitate was collected by centrifugation, washed (4 x) with dry
ether, and dried overnight. A solution of the solid residue (118 mg) in the minimum
amount of methanol was diluted with dry ether and the precipitate was treated as
described for 2, to give 3 as an amorphous powder (94 mg, 80%), m.p. 198-200°,
[a]lp +64°(c 1, 4:1 methanol~water). 'H-N.m.r. data (CD,0D): § 7.36, 7.34 (Ph),
4.85(d, J;,3.2Hz, H-1), 2.45,2.38, 2.31 (2 H, ¥-CH, Glu), 1.956, 1.909 (2 NAc),
1.38 and 1.36 (2 d, 6 H, J 7 Hz, 2 MeCH). Lit.? m.p. 196-198°, [a],, +55° (water);
no analytical data given.

Anal. Cale. for C3,H; N;O,,: C, 51.97; H, 6.54; N, 8.91. Found: C, 51.83; H,
6.70; N, 8.82.

N-{2-O-[2-Acetamido-6-O-(2-acetamido-2-deoxy-B-D-glucopyranosyl)-2, 3-di-
deoxy-D-glucopyranos-3-yl]|-(R)-lactoyl}-L-alanyl-p-isoglutamine (4). — Hydroge-
nation of 3 (102 mg) in tert-butyl alcohol-acetic acid-water (3:3:2) over 10% Pd-C
(110 mg) was performed as described for 2. The product was precipitated from
solution in the minimum amount of methanol with dry ether to afford 4 as a hygros-
copic powder, m.p. 174-178°, [a], +18° (¢ 1, methanol), 0° (c 1, water), that
turned gradually into a syrup if exposed to the atmosphere. T.l.c. (solvent D,
peptide reagent) Ry ~0.32 (strong, a anomer) and ~0.29 (wcak, B anomer), R
~0.3 (solvent E). Lit*: amorphous, [@], +5° (H,0). For *C-n.m.r. data, see Table
II.

Anal. Cale. for C,,HsN;O,,-2.5 H,0: C, 43.78; H, 6.80; N, 9.46; H,0, 6.08.
Found: C, 44.00; H, 7.08; N, 9.41; H,0, 6.25.

N-{2-O-[Benzyl 2-acetamido-4-O-(2-acetamido-3,4,6-tri-O-acetyl-2-deoxy-B-
D-glucopyranosyl)-6-O-benzyl-2,3-dideoxy-a-D-glucopyranosid-3-yl}-(R)-lactoyl}-
L-alanyl-p-isoglutamine benzyl ester (7). — (a) To a solution of 6 (77 mg) and
Et;N (20 pL) in acetonitrile-N, N-dimethylformamide (2:1, 2 mL) were added at
0°, with stirring, Woodward reagent K (28 mg, 0.1 mmol) and, after dissolution,
L-Ala-D-Glu(OBn)NH, [liberated from 32 mg of the HCI salt with Et;N (20 wL) in
the same solvent (1 mL)]. The mixture was stirred overnight at room temperature
and then concentrated, and water (20 mL) was added to the residue. Column
chromatography (solvent A) of the precipitate gave 7 (82.5 mg, 79%), m.p. 226~
228° (from EtOAc-Me,CO-di-isopropyl ether), [a], +32° (c 0.7, chloroform).
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N.m.r. data (CDCly): 'H, § 7.5-7.3 (15 H, 3 Ph), 5.11 (s, CO,CH,Ph), 2.04, 2.00,
1.93 (15 H, 2 NAc + 3 QOAc), 1.40 and 1.36 (2 d, 6 H, J 7 Hz, 2 MeCH); 13C, §
99.2 (C-1'), 96.5 (C-1), 61.6 (C-6), 54.3, 53.7 (C-2,2"), 52.5 (a-C Glu), 49.7 (a-C
Ala), 30.7 (y-C Glu), 26.4 (8-C Glu), 18.8 (CH; Lact), 17.0 (CH; Ala).

Anal. Cale. for Ci,H(N;O g C,59.39; H, 6.37; N, 6.41. Found: C, 59.63; H,
6.57; N, 6.58.

(b) To a solution of 6 (80 mg) in dry tetrahydrofuran (6 mL) at —18° were
added, with stirring, N-methylmorpholine (11 uL) and isobutyl chloroformate (13
L) and, after 10 min, a precooled solution of L-Ala-D-Glu{OBn)NH, [liberated
from 36 mg of the HCI salt with Et;N in N, N-dimethylformamide (1 mL)]. Stirring
was continued for 1 h at —15° and, after attaining room temperature, for an
additional 3 h. The solvent was evaporated, and water (20 mL) and saturated
aqueous NaHCO; (0.5 mL) were added to the residue. Column chromatography
(solvent A) of the precipitate gave 7 (85 mg, 78%).

Benzyl 2-acetamido-4-O-(2-acetamido-2-deoxy-B-D-glucopyranosyl)-6-O-ben-
zyl-[(R)-1-carboxyethyl]-2-deoxy-a-D-glucopyranoside (8). — To a solution of 5 (82
mg) in 1,4-dioxane (4 mL) was added 0.5M KOH (2 mL}), and the solution was
kept, under occasional stirring, for 2 days at room temperature [t.l.c. monitoring,
solvent B (17:10:1)], then neutralised with Amberlite IR-120 (H*) resin, filtered,
and concentrated. Column chromatography (17:10:1 EtOAc-EtOH-AcOH) of the
residue gave 8 (61 mg, 90%) as an amorphous and highly hygroscopic solid, [a]y
+29° (¢ 1, methanol). N.m.r. data (CD,0OD): 'H, 8 7.36, 7.29 (10 H, 2 Ph), 5.14
(d, J,, 2 Hz, H-1), 1.95 (5, 6 H, 2 NAc), 1.48 (d, J 6.8 Hz, Me Lact); °C, 3 180.9
(CO,H), 173.3, 171.9 (2 CO NAc), 101.9 (C-17), 97.18 (C-1), 69.2 (C-6), 61.7 (C-
6"), 58.0 (C-2), 55.6 (C-2"), 23.1, 22.7 (2 NAc), 19.7 (CH; Lact).

Anal. Calc. for C;;H ,N,O,-2 H,0: C, 55.61; H, 6.79; H,0, 5.06. Found: C,
55.94; H, 6.88; H,0, 4.80.

N-{2-O-[ Benzyl 2-acetamido-4-O-(2-acetamido-2-deoxy-B-D-glucopyranosyl)-
6-0-benzyl-2,3-dideoxy- a-D-glucopyranosid-3-yl]-(R)-lactoyl} -L-alany!-D-isoglut-
amine benzyl ester (9). — A solution of dry 8 (74 mg) and Et;N (20 ul.) in aceto-
nitrile—N, N-dimethylformamide (2:1, 4 mL) was treated with the Woodward
reagent K (30 mg) and L-Ala-D-Glu(OBn)NH, [liberated from its HCl salt (40 mg)]
as described for 7. After concentration of the mixture, the residue was triturated
with dry cther (50 mL). Column chromatography (20:15:6:2:4 CHCl,-PrOH-
MeOH-AcOH-H,0) of the crude product gave 9 (90 mg, 85%), m.p. 152-154°,
la]p, +13°(c 1, chloroform). N.m.r. data: '"H (CD,0D), §7.3-7.2 (15 H, 3 Ph), 5.1
(s, CO,CH,Ph), 4.94 (d, J,, 2.9 Hz, H-1), 2.4-2.3 (m, y-CH, Glu), 1.96, 1.89 (2
NAc), 1.39 and 1.38 (2 d, J 7 Hz, 2 MeCH); '’C (CD,OD + CDCly), 8 101.2
(C-1"), 97.4 (C-1), 69.3 (C-6), 63.0 (C-6"), 55.9, 54.6 (C-2,2"), 49.5 (a-C Ala), 30.6
(v-C Glu), 27.9 {B-C Glu), 19.4 (CH, Lact), 17.9 (CH, Ala).

Anal. Calc. for C,gH;NO\ (0 C, 59.68; H, 6.57; N, 7.25. Found: C, 59.40; H,
6.83; N, 7.10.

N-{2-O-[2-Acetamido-4-O-(2-acetamido-2-deoxy-B-p-glucopyranosyl)-2, 3-di-
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deoxy-D-glucopyranos-3-yl-(R)-lactoyl}-1.-alanyl-D-isoglutamine (10). — Catalytic
hydrogenation of 9 (90 mg) was performed in fert-BuOH-AcOH-H,0 (3:3:2, 6
mL) with 10% Pd-C (70 mg), as described for 2, to give a residue which was passed
through a column (2.5 x 90 cm) of Biogel P-2 with aqueous 1% acetic acid. The
appropriate fractions were concentrated, the residue was dissolved in a small
amount of dry methanol, and dry ether was added to precipitate 10 as a hygroscopic
solid (52 mg, 81%), m.p. 170-174°, [a], +12° (¢ 1.8, methanol), +1°(c 1.4, H,0),
Rg ~0.31 (strong, @ anomer) and 0.29 (weak, B anomer) [t.l.c. (peptide reagent),
solvent D]; Rg ~0.45 (solvent E); lit.416 m.p. 170-178°, [a]p, +0.6° (water); [a]p
—2° (water)!”. 'TH-N.m.r. data (D,0): 6 5.23 (d, J; , 2 Hz, H-1), 2.4-2.3 (m, »CH,
Glu), 2.04 (s, 3 H, NAc GlcNAc), 1.96, 1.94 (3 H, ~2:1, NAc MurNAc), 1.43 (d,
J 7.08 Hz, Me Lact), 1.38 (d, J 6.6 Hz, Me Ala). The B3C-n.m.r. data are given in
Table II. For analysis, 10 was dried at 60° and 0.1 Torr for 48 h.

Anal. Calc. for C,;H,N;O,,: C, 46.62; H, 6.52; N, 10.08. Found: C, 46.79;
H, 6.75; N, 9.99.
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