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Summary: Long-chain acyl derivatives of the disaccharide dipeptide, which is a
common building unit of bacterial cell walls, were synthesized in order to test

their immunostimulating activity.

It was demonstrated that the unique immunopotentiating activities including

the antitumor effect2’3’4)

could be produced by addition of lipophilic character
to the molecule of ¥-acetylmuramyl-L-alanyl-D-isoglutamine (muramyl dipeptide,
MDP), which is the minimum effective structure required for the immunoadjuvant

5)

activity of bacterial cell walls, Thus, some of 6~9-acyl-¥-acetylmuramyl-L-

alanyl-D-isoglutamines (1) suppressed tumor growth in mice though to a lesser

2,3)

extent than natural BCG cell wall. Meanwhile, we also showed that synthetic

4-0-[N-acetyl-B-D-glucosaminyl)-N-acetylmuramyl—L—alanyl—D—isog1utamine,6)
which corresponds to a common but longer building unit in cell walls, has more
potent adjuvant activity than MDP.7) It could be therefore expected that o-
acyl derivatives of the disaccharide dipeptide would have stronger antitumor
activity than 1. In this communication, synthesis of a series of 4-¢0-(#-
acetyl-g-D-glucesaminyl) -6-¢0-acyl-¥-acetylmuramyl-L-alanyl-D-isoglutamine (2)
vig two alternative pathways is described.

Acylation of a disaccharide dipeptide derivative (route A) was first

6)

examined. An intermediate in our previous synthesis, i.e., 4-0-(¥-acetyl-

3,4,6—tri—o«benzy1-s—D—glucosaminyl)-N-acetylmuramyl—L-alanyl-D-isoglutamine
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benzyl ester (3), could serve as a starting material for this purpose. Though
3 gave a rather complex mixture in the reaction with stearoyl chleride and
pyridine, the selective acylation of its primary hydroxyl group could be
accomplished in the following manner. Reaction of 3 with stearic acid and
dicyclohexylcarbodiimide (DCC) (each 1.2 equivalent) in the presence of 4-(¥,¥-
dimethylamino)pyridine (DMAP)SJ and l-hydroxybenzotriazole (HOBt) in tetrshydro-
furan (THF) afforded 4-g-{(y-acetyl-3.4,6-tri-o-benzyl-g-D-glucosaminyl)-6-0-
stearoyl-y-acetylmuramyl-L-alanyl-D-isoglutamine benzyl ester (4a) (58%, mp
203-205°C, [alggs -28.7°)9) after silica gel column chromatography. Hydro-
genolytic deprotection of 4a in the presence of palladium black in THF-methanol
gave the desired stearoyl disaccharide dipeptide (2a) (98%, mp 183-185°C dec,
w120, -8.91°).9:10)

2-docosylhexacosanoyl derivatives (2b and ¢) were also prepared in the same

The corresponding 2-tetradecylhexadecanoyl and 3-hydroxy-

manner. However, the yields of the acylation products (4b and c, see Table 1)
were very low, Rather long reaction period (%6 hr at room temperature) with
DCC might have caused the product to be dehydrated at isoglutamine residue in
some extent,

Thus, another possibility of route B was next examined, where the
disaccharide was first acylated and then coupled with the dipeptide moiety.
Compound §A6) was converted with phenyldiazomethane into benzyl ester (6) which
was then heated in 60% aqueous acetic acid (at 60°C for 70 min) to give 4-0-(N-
acetyl-3,4,6-tri~p-benzyl-g-D-glucosaminyl)-y-acetylmuramic acid benzyl ester

9}

(7) (53%, mp 185-189°C, [u] +8.3%). Acylation of 7 with 2-tetradecyl-

20
365
hexadecanoic or 3-hydroxy-2-docosylhexacosanoic acid by the same method (DCC-
DMAP-HCOBt) mentioned abeve gave the corresponding 4-0-(N-acetyl-3,4,6-tri-o-
benzyl-g-D-glucosaminyl)-6-p-acyl-y-acetylmuramic acid benzyl ester (8b or
0.

products (%b,c) without further purification were condensed respectively with

After removal of the all benzyl groups in 8b,c by hydrogenolysis, the

L-alanyl-D-isoglutamine benzyl ester by means of the Eintopf procedure using ¥-
hydroxysuccinimide and DCC in THF. The acyl disaccharide dipeptide benzyl
esters (10b,c) were obtained as syrupy materials after silica gel column

chromatography. These were hydrogenolyzed in THF-methanol to afford the free
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CHs{CHz)21
Table 1 Yields and physical constants of 4,8 and 2
Yield (3) [algec*’ Mp (°C) Yield (3) [alze®) Mp (°C)
4b 21 ~-24,9° 195 - 198 4c 28 -22.7° 185 - 191
8b 70 +32.0° 110 -~ 112 8¢ 53 +26.2° 125 - 129
2b 96 - 7.6° 190 - 194 b) 2c 60 - 4.0° 155 - 1585 b)

a) ¢ 0.5 in CHCl;- methanol (9:1).
b)] see Ref. 10 in the text.
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acyl disaccharide dipeptide (2b and ¢), which were identical with the

corresponding compounds obtained above via route A, The yields and physical

properties of the products as well as their intermediates are summarized in

Table 1. In view of the yields and easiness of the purification of inter-

mediates, route B seemed to be preferable than A, especially for the preparation

of 2b and ¢ with large acyl groups.

1)

2)

3)

4)

5)

6)
7)

8)

9)
10)

The results of the biological tests will be soon reported elsewhere.
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