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Partial N-deacetylation of compound I7 with barium hydroxide afforded benzyl 2-acetamido-3-
-0O-allyl-4-0-(2-amino-2-deoxy-4,6-O-isopropylidene-B-D-glucopyranosyl)-6-O-benzyl-2-deoxy-a-
-p-glucopyranoside (I11) in high yield. Compound 7II was N-acylated with stearic acid in the
presence of DCC and the obtained product was converted into benzyl 2-acetamido-6-O-benzyl-3-
-O-carboxymethyl-2-deoxy-4-0-(3,4,6-tri-O-benzyl-2-deoxy-2-stearoylamino-B-b-glucopyranosyl)-
-»-p-glucopyranoside (V11). Coupling of compound VII with L-a-aminobutanoyl-p-isoglutamine
benzy) ester followed by hydrogenolysis of the product VIIT afforded compound IX.

Some time ago we described!'? the preparation of O-(2-acetamido-2-deoxy-B-D-
-glucopyranosyl)-(1—4)-N-acetylnormuramoyl-L-a-aminobutanoyl-p-isoglutamine*.
This compound exhibits a markedly higher immunoadjuvant activity than MDP
(MurNAc-L-Ala-D-is0GlIn) with simultaneous suppression of undesired side-effects
such as pyrogenicity and thrombocytolysis. The synthesis of O-(2-deoxy-2-stearoyl-
amino-B-D-glucopyranosyl)-(1—4)-N-acetylnormuramoyl-L-a-aminobutanoyl-p-iso-
glutamine** (1X) was motivated by communications* "¢ reporting enhanced anti-
tumour and antiviral activity of some MDP derivatives with large lipophilic groups,
particularly when these compounds are built into liposomes. MDP and its lipo-
philic analogue built into liposomes also significantly inhibit the in vitro HIV virus
replication”’8,

As starting material for the preparation of compound IX we utilized benzyl 2-ace-
tamido-4-0-(2-acetamido-2-deoxy-B-D-glucopyranosyl)-3-O-ally1-6-0-benzyl-2-deoxy-
-a-D-glucopyranoside (I) the preparation of which we described already earlier'.
On reaction with 2,2-dimethoxypropane and catalytic amount of trifluoromethane-
sulfonic acid in acetone, compound I was converted into benzyl 2-acetamido-4-O-
-(2-acetamido-2-deoxy-4,6-O-isopropylidene-B-D-glucopyranosyl)-3-O-allyl-6-O-ben-
zyl-2-deoxy-a-D-glucopyranoside (II). Partial N-deacetylation of the isopropylidene

* Normuramic acid is the trivial name for 2-amino-3-O-carboxymethyl-2-deoxy-p-gluco-
pyranose.
** For preliminary communication see ref.3.
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derivative /I with barium hydroxide in aqueous methanol at 120°C afforded the
key intermediate, benzyl 2-acetamido-3-O-allyl-4-O-(2-amino-2-deoxy-4,6-O-iso-
propylidene-B-p-glucopyranosyl)-6-O-benzyl-2-deoxy-a-D-glucopyranoside (I11). Un-
der the above-mentioned conditions the N’'-acetyl group (neighbouring with the
free OH-3' group) on the sugar ring is cleaved selectively. The regioselectivity of the
reaction is probably due to the free vicinal OH group rather than the different
configuration at the anomeric centers of the sugar moieties because N-deacetylation
of benzyl 2-acetamido-2-deoxy-4.6-O-isopropylidene-a- and -f-p-glucopyranoside
with barium hydroxide proceeds in the same manner®. Compound /1] was N-acy-
lated!® with stearic acid and N,N’-dicyclohexylcarbodiimide in dichloromethane
and the isopropylidene protecting group was then removed by heating with 90%/
acetic acid. The obtained benzyl 2-acetamido-3-O-allyl-6-O-benzyl-2-deoxy-4-O-
-(2-deoxy-2-stearoylamino-B-D-glucopyranosyl)-a-D-glucopyranoside (IV) was O-
-benzylated with benzyl bromide and barium hydroxide in N,N-dimethylformamide
to give benzyl 2-acetamido-3-O-allyl-6-O-benzyl-2-deoxy-4-O-(3,4,6-tri-O-benzyl-2-

CH,OR® CH, 0Bzl
0 o]
R°O Orio

R’NH AcNH
0Bzl

R'O

I R'= All ;R'= Ac ; R®=R*=R’=H
I R'= All ;R'= Ac; R’=H ; R+ R°= (CH,),C
4, R= All ; R=R’=H ; R% R’ (CH,),C
IV, R'= All; R'= CH,(CH,)CO ; R= R=R%= H
V,R'= All; R'= CH,(CH,),,CO ; R= Rz R’= Bzl
Vi, R=H ; R'= CHB(CH2).‘ECO ; R’z R*= Rz Bzl
Vil, R'= CH.COOH ; R’z CH,(CH,),; CO ; R’= R= R’= Bz!
Vi R= CH.CO-L-Abu-0-isoGIn(0Bz!) , R’z CH,(CH.)..CO R’=R=R’= Bz!
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Ac = acetyl ; Ali = allyl ; Bzl = benzyl ; Abu = oL -~aminchbutanoic

acid ; isoGIn(0Bz!) = isoglutamine , benzyl ester
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-deoxy-2-stearoylamino-B-p-glucopyranosyl)-x-D-glucopyranoside (V). High con-
version (75%) in the preparation of ¥ from IV was achieved by combination of
mechanical stirring! of the reaction mixture at room temperature with sonication.
Deallylation of compound V by catalytic isomerization of the allyl to the propenyl
group with Wilkinson catalyst, followed by acid hydrolysis of the product!?, led to
benzyl 2-acetamido-6-O-benzyl-2-deoxy-4-O-(3,4,6-tri-O-benzyl-2-deoxy-2-stearoyl-
amino-B-D-glucopyranosyl)-a-D-glucopyranoside (V).

TasLE |

'H NMR parameters of sugar moieties in compounds II— ViI/

Parameter i7 i v 14 144 Vil 14144
dH- 4-87d 493d 4-86 d 4-93d 491d 5:06 d 494 d
3(H-2) 4-16 dd 4:24ddd 4-16dd 4-19ddd 4-21 ddd 4-11 ddd 4-19 ddd
5(H-3) 3-56dd 3-54dd 3-51dd 3-51dd 3-47dd 3-54—3-64m 3-58dd
S(H-4) 3-82dd 4-01dd 3-88dd 392dd 3-90 dd 399t 3-48—3-75m
5(H-5) 3-73ddd 3-77ddd 371 ddd 3:36 ddd 3-37 ddd 3-39 ddd 3-37 ddd
o(H-6a) 3-60dd  3-63dd 3-59dd 348 dd 3-51 dd 3-42 dd 3-48—3-75m
3(H-6b) 3:70dd 3-89dd 366dd 370dd 3-58—3-78m  3-66dd 3-48—375m
S(H-1") 4-52d 4-27d 4-40 d 4-52d 4-59 d 4:52d 4-47d
HH-2) 3-64dd 2-57dd

d(H-3" 345dd  3-26t ]3'54— 3-54—

d(H-4") 3-51dd 3-47 dd J— 368m|3-60— 3-58— —3-54m 3-48—
(H-5) 3-12 ddd 3-06 dt —372m (—378m —375m
S(H-6a") 371t 367t 361 dd 3-74 dd

J(H-6b") 3-88dd 3-86dd 3-85dd 3-54—364m

J(NH) a 5-58d a 5:53d 5-55d é 6-28 d
J(1,2) 37 3-8 37 3-8 36 37 39
J(2,3) 10-6 10-6 10°6 10:7 10°6 10-7 10:3
J(2, NH) é 9:3 é 9:3 9-3 89 9-0
J(@3, 4) 86 9:0 88 88 88 87 “

J@4, 5 9-5 10-1 10-6 97 9:6 82 95
J(5, 6a) 2:2 1-8 32 2:2 2:2 2:2 2:4
J(5, 6b) 37 33 34 3-8 38 4:6 41
J(6a, 6b) —10-8 —11-0 — 1007 — 106 — 106 -—10-6 a

J’, 2) 82 80 7-3 75 85 85 83
J(2,3) 9-8 9:6 a a 4 4 a

J(3, 4) 9-1 9-3 “ 4 a ‘ é

J4', 5) 95 9:5 é é “ é a
J(5, 6a") 10-4 10-5 62 “ é 22 a
J(5’, 6b") 54 5.5 34 “ 4 a “
J(6a’, 6b") —107 —106 —12:3 4 a —106 4

4 Value not determined.
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TaBLE I1

1H NMR parameters of nonsugar moieties in compounds II— VIII

Chemical shifts, ppm (J)

Moiety -
e it v v 144 viI¢ v
NHCOCH, 194 s 1493 194 s 193 s 1945  195s  1:92s
CH,=CHCH, 5-81 dddd 5-82 dddd 5-82 dddd 5-77 dddd  — - -
(51,58, (50,60, (56,59, (49,61,
10-5, 17-4) 10-4, 17-4)10-5, 17:3)10-5, 17-3)
511 ddt  5-01ddt 5-13 ddt 4-98 ddd — - —
(14, 14, (1-1,1-1, (1-3,1-3, (1-3,1-3,
1-8, 10-5) 2-0, 10-4) 1-7, 10-5) 2:2, 10+5)
521dq 519dq 522dq 5-15ddt — — —
17,17, @818 (17,17, (17,17
147,17°4)  1-8, 17-4) 1-7,17-3) 22, 17-3)
400 ddt  3-98ddt 3-99ddt 397 ddt — — -
(1-5,1-5, 14,14, (1'3,1:3, 1-2,1-2,
5:8,12:6) 60, 12:6) 59, 127) 61, 13-4)
428 ddt  4-28 ddt 4-39 ddt 4-41 ddt — - -
(1-5,1-5, (15,15, (1-7,1-7, (1S, 1-5,
51,12:6) 50, 12:6) 56, 12:7) 49, 13-4)
OCH,Cg¢H,* 446 d 446d 446d 446d 445d 447d 447d
(11-8) 118y  JAr7H A8 (119 (1200  (12:0)
468 d 468d 467d 466d 467d 461d 465d
(11-8) a8  Ar7mn (120 (119 (12:0)  (12-0)
4-51d 450d 449d 451d 453d 450d 446d
(11-8) (12:2)  (12:0) (12000 (119  (12:0)  (12:0)
474d 471d 4754 475d 473d 477d 471d
(11-8) (122 (1200 (1200  (11'9)  (12:0)  (12:0)
- — - 458d 458d 456d 453d
110y (1-0)  (108)  (11-2)
— — - 473d 474d 471d 471d
110y  (11:0)  (10-8)  (11'2)
- — — 459d 459d 457d 459d
(11-5)  (11-6)  (11'6)  (114)
- — - 478d 478d 478d 478d
115 (16  (11-6)  (11-4)
—_ — - 443d  445d 441d 446d
(12200 121y  (12:0)  (12-0)
— — - 457d  459d 456d 456d
(12:0)  (12:1)  (12:0)  (12:0)
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Lipophilic Disaccharide Analogue of MDP 583
TasLE IT
(Continued)
Chemical shifts, ppm (J)
Moiety S
e ur v 1% 171 vi© viie
OStear — — 2:02m 1-87m 1-89 m 1-85 m 1-89 m
— - 2:05m 1196 m 194 m 1194 m 1-92 m
— — 1:20— 1-16— 1:06— 1:16— 1-16—
—1-56m/ —1-66m' —1-72m’ — 163 m/ —1-44 m’
— — 088t 088t 085t 0-88¢ 0-88¢tf
(-1 (7'1) (7'1) (71 (7-1)

Other signals:  NHCOCH;: 1:90 s; (CH,),: 1:43 5, 1:50's; b (CHjy),: 14425, 1:47 5;  CH,COOH"*
427d (17-2), 435d (17-2); ¢ CH,COOR: 4-15d (15-5), 4-42d (155), L-Abu-D-isoGIn(OBzl):
4:47d (11-7), 453 d (11:7), 436 t (7-5), 435t (7-5), 1:90 m, 1-82 m, 1-64 m, 0-85 t (7-1); ¢ aromatic
protons for all compounds in region 7-18—7-70 ppm;  intensity of 30 protons; ¢ intensity of
3 protons.

TaBLE 111
13C NMR chemical shifts (in ppm) of compounds I/—IX

vii®

Carbon 1 i v Vv 44 vie 1X¢
C-1 96:73d 96:98d 96:18d 96:89d 96:75d 9665d 96:54d 90-39d
C-2 52:02d 51-94d 52-18d 52:16d 53-29d 5349d 52:71d 51:96d
C-3 7813d 7830d 77-87d 7835d 81-07d 8039d 7880d 7817d
C-4 77-53d  75-88d 7590d 7835d 7814d 7846d 7826d 7623d
C-5 70-63d 70-80d 71-14d 70-72d 70-10d 70-29d 7041d 7093d
C-6 6843t 6795d 6848d 6800t 6783t 6738t 6784t 6794t
C-7 101-00d 103-67d 100-51d 100:07d 101-30d 99:-84d 9976d 101-12d
C-8 57-47d 5872d 56:05d 56-31d 5521d 56:21d 5636d 5593d
C-9 66:87d 67:06d 70-58d 74-74d 74-55d 7480d 7447d 7093d
C-10 72-46d 73-85d 7407d 7628d 7621d 7552d 75:56d 74-17d
C-11 74:04d 7442d 7590d 81:67d 81'67d 81:127d 81:30d 7593d
C-12 6192t 62:11t 61-64t 6874t 6880t 6844t 6862t 6138t
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TagBLE 111
(Continued)
Carbon Il i v v Vi vire vir IX¢
allyl 7269t 7229t 7246t 1457t  — — — —

13499t 13526t 13593t 135761t — — — —
11601t 11598t 11504t 11586t — — — —

NHCOCH; 170-42s 169'57s 169:72s 169:71s 170-03s 170:73s 171:00s 169:69 s
22-83q 23:25q 22:52q 23-33q 23:38q 2319q 23:03q 22:85¢q

17217s -
2283q — — — - — — -
NHStear - — 172925 17291s 172:84s 17274s 173-21s 17332s
— - 3617t 3688t 3671t 3681t 3673t 3599t
— — 3143t 3190t 3192t 3190t 3187t 3148t
— - 2921t 2969t 2071t 29469t 2965t 29-26t
- — 2021t 2957t 2953t 2953t 2050t 2920t
— - 2920t 2951t 2944t 29441t 2944t 2916t
— - 2900t 29443t 2935t 2934t 2938t 2897t
— — 2885t 2934t 2539t 2551t 2930t 2889t
— — 2532t 2550t 2268t 2267t 2551t 2536t
- — 2222t 2267t 1411q 1411q 2263t 22281t
— - 1390t 1410q — - 1404q 14164
OBzl 6983t 6972t 6862t 6972t 6987t 6980t 6975t  —

73:90t 7336t 7260t 73:04t 7336t 7333t 7318t —
— — — 7337t 73:52t 7346t 7347t -
— — — 7350t 7451t 7443t 7440t —
— — — 7442t 7476t 7471t 7459t —
136-84s 137-02s 137-17s 13716 s 137:25s 137-01s 135:57s -
137-50s 137-80s 138:26s 138:07s 137-71s 137-88s 136:93s —
— — — 138-12s 13815s 137-92s 137-92s —
- — - 138:25s 13865s 137-92s 13800s —

128-02d 127-81d 127-15d 127-41d 127-66d 127-46d 127-49d -
128-17d 127.90d 127-46d 127-59d 127-73d 127-61d 127-59d —
128:33d 12796 d 12771 d 127-69d 127-81d 127-69d 127-61d —
128:45d 128:02d 12802d 127-83d 127-89d 127-84d 127-72d —
12858 d 12842 d — 127:99d 127-95d 127-97d 127-85d —
— 12845 d — 128:07d 12800d 12804d 128:07d —
— — — 128:28d 12826 d 12839d 12813d —
- - — 128-35d 12838d 12850d 12832d -
— — — 12848 d 12842d 12868d 12834d —
— — - 128-63d 12858d 128:80d 12852d —

4-CH,COOH: 70:00 t, 172:74 s; b 13 NMR chemical shifts of peptide residue on C-3 in Table IV;
€ in hexadeuteriodimethyl sulfoxide ((CD;),SO = 39:7 ppm), 13C NMR chemical shifts of
peptide residue on C-3 in Table IV.
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Benzyl 2-acetamido-6-O-benzyl-2-deoxy-3-O-carboxymethyl-4-O-(3,4,6-tri-O-ben-
zyl-2-deoxy-2-stearoylamino-B-D-glucopyranosyl)-a-D-glucopyranoside (VII) was pre-
pared by O-alkylation of compound VI with chloroacetic acid and sodium hydride
in dioxane!2, Condensation of acid VII with L-a-aminobutanoyl-p-isoglutamine
benzyl ester trifluoroacetate' using N,N’-dicyclohexylcarbodiimide and 1-hydroxy-
benzotriazole afforded N-{2-O-[benzyl 2-acetamido-6-O-benzyl-2,3-dideoxy-4-O-
-(3,4,6-tri-O-benzyl-2-deoxy-2-stearoylamino-B-p-glucopyranosyl)-a-p-glucopyrano-
sid-3-yl]-glycoloyl}-L-a-aminobutanoyl-D-isoglutamine benzyl ester (VIII). Hydro-
genolysis of the benzyl groups in VIII on a palladium catalyst in acetic acid furnished
the desired compound IX.

The obtained lipophilized disaccharide-dipeptide [X exhibits higher immuno-
adjuvant activity than MDP, displays an antitumour and radioprotective effect, is
apyrogenic and does not induce thrombocytolysis'®>., The immunomodulatory
activity of compound IX was determined in a delayed type hypersensitivity skin test
with ovalbumin as antigen, and in a comitogenic test with T-mitogen-stimulated
thymocytes. The antitumour activity was determined by following the inhibition of
tumour growth of subcutaneous transplants of nonmetastazing 3-methylcholanthrene-
-induced MC11 fibrosarcoma in syngeneic male mice (inbred strain B10). The radio-
protective activity was determined on the basis of the number of colony-forming
units in spleen of mice irradiated with 4 Gy doses. The compound IX also adjusts
the immunoregulatory index in vitro in lymfocytes from sclerosis multiplex and
subacute sclerosing panencefalitis patients’*.

TaBLE IV

13C NMR chemical shifts of peptide residue in compound VIII in deuteriochloroform (CDCl; =
= 77-00 ppm) and /X in hexadeuteriodimethyl sulfoxide ((CD;),SO = 39-70 ppm)

Carbon ViI X
C-1 69-87 t 7026 t
C-2 172-03 s 171:37s
C-3 5523 d 53-74d
C-4 2629 t 27-14 ¢
C-5 10:21 q 10:09 q
C-6 171:00 s 170-69 s
C-7 5243 d 53-21d
C-8 172:10s 170-69 s
C-9 30-56 t 3069 t
C-10 3380t 31:48 t
C-11 173:76 s 173-32s

-O—CH,—Ph 6656t —
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The structure of the synthesized compounds II—IX was confirmed by detailed
'H and '*C NMR analyses. Confirmation of structure and assignment of the indivi-
dual signals in the spectra of 11, 111, V and VI was also done using homo- and hetero-
correlated 2D COSY NMR spectra. The results of these measurements are sum-
marized in Tables -1V,

EXPERIMENTAL

Melting points were determined on a Kofler block and are uncorrected. Optical rotations were
measured on a Perkin-Elmer 141 polarimeter at 25°C. NMR spectra were taken on a Varian
XL-200 spectrometer in FT mode at 200 MHz ('H spectra) and at 50-3 MHz (‘3C spectra)
in deuteriochloroform, using tetramethylsilane as internal standard for the 'H NMR and
deuteriochloroform (6 77-0) or hexadeuteriodimethyl sulfoxide (6 39-7) signals (for compound 7X)
as standards for the 13C NMR spectrum. Chemical shifts are given in ppm (d-scale) and coupling
constants (J) in Hz. Thin-layer chromatography was performed on Silufol UV, s, sheets, column
chromatography on silica gel Silpear] (both Kavalier, Votice, Czechoslovakia). High-performance
liquid chromatography was carried out on 250 X 4 mm or 250 X 17 mm columns packed with
Separon SGX C18 (5um and 10 um, respectively; Laboratorni ptistroje, Prague). Solutions
were evaporated on a rotatory evaporator. Amino acid analyses were obtained with a Durrum
amino acid analyser (samples were hydrolyzed with 4M-HC] at 110°C for 8 h). Analytical samples
were dried at 6'5 Pa and 25°C for 8§ h.

Benzyl 2-Acetamido-4-0O-(2-acetamido-2-deoxy-4,6-O-isopropylidene-f-
-D-glucopyranosyl)-3-0O-allyl-6-O-benzyl-2-deoxy-a-p-glucopyranoside (I1)

Trifluoromethanesulfonic acid (500 ul) was added at room temperature to a stirred suspension
of benzyl 2-acetamido-4-O-(2-acetamido-2-deoxy-B-p-glucopyranosyl)-3-0-allyl-6-O-benzyl-2-
-deoxy-a-p-glucopyranoside! (Z; 12:9 g, 20 mmol) in 2,2-dimethoxypropane (100 ml) and acetone
(500 ml). After stirring for 2 h the resulting solution was neutralized with triethylamine (2 ml)
and evaporated. The residue was dissolved in chloroform (500 m}), the solution was washed
with water (2 X 150 ml), dried over anhydrous sodium sulfate and the solvent was evaporated.
The remaining solid was extracted with light petroleum (2 X 100 ml) and the insoluble residue
crystallized from methanol-ether-light petroleum, yielding 10-8 g (79%) of compound 77, m.p.
256—259°C (decomp.); [#]p +61° (¢ 1-0, methanol). For C34H,sN,0, (684:8) calculated:
63-14% C’/7'O7% H, 4:09% N, found: 62-98%, C, 7-03% H, 4-12% N.

Benzyl 2-Acetamido-3-0O-allyl-4-O-(2-amino-2-deoxy-4,6-O-
-isopropylidene-B-p-glucopyranosyl)-6-O-benzyl-2-deoxy-a-p-glucopyranoside (/11)

Compound /7 (10:0 g, 14:6 mmol), barium hydroxide octahydrate (80 g, 254 mmol), and methanol
~water mixture (3 : 2, 500 ml) were stirred in a pressure vessel at 120°C for 10 h, After cooling,
the solvents were evaporated and the residue was extracted with chloroform (3 x 300 ml). The
chloroform extract was washed with water (2 X 200 ml), dried over anhydrous sodium sulfate
and the chloroform was evaporated. Chromatography of the residue on a column of silica gel
(700 g) in chloroform-methanol-triethylamine (200 : 10 : 1) afforded 7-4 g (79%) of solid com-
pound I17; [a]p +69° (¢ 0-3, chloroform). For C;,H 4N,0,, (642:8) calculated: 63-54%( C,
7-21% H, 4-36% N; found: 63-40% C, 7-12% H, 4-28% N.
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Benzyl 2-Acetamido-3-0O-allyl-6-O-benzyl-2-deoxy-4-O-
-(2-deoxy-2-stearoylamino-B-p-glucopyranosyl)-a-p-glucopyranoside (/)

A solution of N,N’-dicyclohexylcarbodiimide in dichloromethane (11 ml of Im solution) was
added at room temperature to a stirred solution of compound 171 (65 g, 10:1 mmol) and stearic
acid (2'9 g, 10-2 mmol) in dichloromethane (100 ml). After stirring for 6 h, the separated N,N’-
-dicyclohexylurea was filtered off, washed with dichloromethane (100 ml) and the combined
filtrates were taken down. The residue was heated to 90°C with 90% acetic acid (100 ml) for 2 h
under stirring. After evaporation, the residue was chromatographed on a column of silica gel
(400 g) in chloroform-methanol (10 : 1), affording 53 g (60%) of the solid compound IV; [«]p,
—44" (¢ 0-3, acetic acid). For C4oH,(N,0,, (869-2) calculated: 67-71% C, 881% H, 3-22% N;
found: 68:09%; C, 8-53% H, 3-32%; N.

Benzyl 2-Acetamido-3-0-allyl-6-O-benzyl-4-0-(3,4,6-tri-
-O-benzyl-2-deoxy-2-stearoylamino-B-n-glucopyranosyl)-2-deoxy-a-p-glucopyranoside (¥)

Anhydrous barium hydroxide powder was prepared by equilibration of barium oxide (24 g,
1565 mmol) with barium hydroxide octahydrate (6:17 g, 19-56 mmol). A solution of compound
1V (4:35 g, 5mmol) in N,N-dimethylformamide (50 ml) followed by benzyl bromide (4:2 ml,
34-9 mmol) was added through a septum under argon and the mixture was sonicated in a ultra-
sonic cleaner (Bandelin — Model Sonorex TK52) at room temperature for 12 h. The mixture
was diluted with chloroform (600 ml), washed with 10% acetic acid (2 X 100 ml) and water
(100 ml), dried over anhydrous sodium sulfate, and the solvent was evaporated. The residue
was dried at 80°C and 1-32 Pa for 2 h and subjected to chromatography on a column of silica
gel (450 g) in chloroform-ethyl acetate (4 : 1) to give 4-3 g (75%) of solid compound V; [o]p
-+43° (¢ 0-4, chloroform). For C;oHg,N,0O,, (1 139:5) calculated: 73-78%; C, 8:34% H, 2:46% N;
found: 73-69% C, 8:15% H, 2-49% N.

Benzyl 2-Acetamido-6-O-benzyl-4-0-(3,4,6-tri-O-benzyl-2-
-deoxy-2-stearoylamino-B-p-glucopyranosyl)-2-deoxy-a-p-glucopyranoside (V1)

Compound V (3-2g, 2:8mmol) and tris(triphenylphosphine)rhodium(I) chloride (278 mg,
0-3 mmol) were refluxed with an ethanol-toluene-water mixture (7: 3 : 1, 110 ml) for 8 h under
stirring, After addition of formic acid (3 ml), the mixture was refluxed for an additional hour,
cooled and the solvents were evaporated. Chromatography on a column of silica gel (150 g)
in chloroform-ethyl acetate (4 : 1) afforded 2:7 g (88%) of solid compound V7; [2], -+ 51° (c 03,
chloroform). For Cq,HyoN,0, (1099-5) calculated: 73-19% C, 825% H, 2:55% N; found:
73-34%, C, 8172, H, 2-56% N.

Benzy! 2-Acetamido-6-O-benzyl-4-0-(3,4,6-tri-O-benzyl-2-deoxy-2-
-stearoylamino-B-p-glucopyranosyl)-2-deoxy-3-O-carboxymethyl-o-p-glucopyranoside (V1)

A stirred mixture of compound V7 (2:6 g, 2:36 mmol), sodium hydride (288 mg, 12 mmol) and
dioxane (25 ml) was heated at 95°C for 2 h. After cooling to room temperature, chloroacetic
acid (300 mg, 3-17 mmol) was added and the mixture was stirred at 65°C for 4 h. After cooling
to room temperature, solid carbon dioxide was added, the excess hydride was decomposed with
water and the solvent was evaporated. Acetic acid (10%, 35 ml) was added, the mixture was
extracted with chloroform (3 X 100 ml) and the chloroform extract was dried over anhydrous
sodium sulfate. After evaporation, the residue was chromatographed on a column of silica gel
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in chloroform-ethyl acetate-formic acid (800 : 200 : 1) to give 1:93 g (71%) of solid compound
VII; [a]p - 34° (c 0-4, chloroform). For CgoHy, N, 045 (1 1575) calculated: 71-60% C, 8-019; H,
2-42% N; found: 71-33% C, 7-86% H, 2-47%; N.

N-{Z-O-[Benzyl 2-Acetamido-6-O-benzyl-4-0-(3,4,6-tri-O-benzyl-2-deoxy-2-
-stearoylamino-B-D-glucopyranosyl)-z,3-dideoxy-a-D-glucopyranosid-3-y1]-glucoloyl}-
-L-a-aminobutanoyl-p-isoglutamine Benzyl Ester (VIII)

A solution of tert-butoxycarbonyl-L-a-aminobutanoyl-p-isoglutamine benzyl ester! (650 mg,
1-54 mmol) in a mixture of dichloromethane-trifluoroacetic acid (17 : 3, 20 ml) was allcwed
to stand at room temperature for 50 min. After evaporation, the sirupy residue was extracted
with diethyl ether (2 X 40 ml). The insoluble material was dried at room temperature and 1-32 Pa
for 2 h and then dissolved in dioxane (25 ml). The obtained solution of L-¢-aminobutanoyl-p-
-isoglutamine benzyl ester trifluoroacetate (1-54 mmol) was used in the condensation with acid
Vi,

To a stirred solution of compound VII (1:5 g, 1-3 mmol) and I-hydroxybenzotriazole mono-
hydrate (185 g, 1:37 mmol) in dichloromethane (10 ml) was added 1M solution of N,N’-dicyclo-
hexylcarbodiimide in dichloromethane (1-3 ml) at 0°C. After stirring for 1 h, the above-described
solution of L-a-aminobutanoyl-p-isoglutamine benzyl ester trifiuoroacetate (1-54 mmol) in dioxane
(25 m)) and triethylamine (600 ul, 4:3 mmol) were added. The mixture was stirred at 0°C for
2 h and at room temperature for 12 h and the solvents were evaporated. The residue was dis-
solved in chloroform (200 m}), the solution was washed successively with 0-01M-HCl (2 x 50 ml),
saturated solution of sodium hydrogen carbonate (2 X 50 ml) and water (50 ml), and dried
over anhydrous sodium sulfate. After evaporation of the solvent, the residue was chromato-
graphed on a column of silica gel (200 g) in chloroform-methanol (20 : 1) to give 1:35 g (71%)
of solid compound VIII; [4], +25° (¢ 0-3, chloroform). For CgsH,3N;0,4 (1 460:9) cal-
culated: 69-89% C, 7-80% H, 4-79% N; found: 69-53% C, 7-59% H, 5:03% N.

0-(2-Deoxy-2-stearoylamino-B-p-glucopyranosyl)-(1—4)-
-N-acetylnormuramoyl-L-a-aminobutanoyl-p-isoglutamine (/X)

Compound V/II (980 mg, 0:67 mmol) was hydrogenolyzed in acetic acid (60 ml) over 5% palla-
dium catalyst on carbon (2 g) at room temperature for 15 h, After this time the vessel was
flushed with nitrogen, the catalyst was filtered off and washed with acetic acid (100 ml). The
filtrate was taken down and the residue chromatographed on silica gel C18 in methanol-water
(4 : 1). The homogeneous fraction was evaporated, the residue taken up in acetic acid and freeze-
dried; yield 434 mg (70%) of compound IX. Amino acid analysis: glutamic acid 1-03, a-amino-
butyric acid 1:04, normuramic acid 0-97, glucosamine 0-91. For C,3H,,N;O¢ (920'1) cal-
culated: 56-13% C, 844% H, 7-61% N; found: 56:09% C, 8'67% H, 7-42% N.
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