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FATTY ACID DERIVATIVES OF N—[Na—(Y—D—GLUTAMYL)-L—LYSYL]-D-ALANINE
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The fatty acid derivatives 3a,b of bacterial cell-wall peptidogly-
can peptides related to FK-156 (1) were synthesized and their immuno-
stimulating activities were examined. The new compounds 3a,b showed
significant antiinfectious potencies comparable to that of 1 and 3b
especially exhibited a potent tumor-suppressive property lacking in 1.
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Current interest in a unique immunostimulating property displayed by bacterial

cell-wall peptidoglycan derivatives has stimulated considerable study of the chem-

1)

istry of this group of natural products. In connection with a major program on

2)

FK-156 (1), a recently discovered immunostimulatinc microbial metabolite, we pre-
viously reported the synthesis and RES-stimulating property of its analogue 2

related to the Gram-negative bacteria peptidoglycan peptides.B)

In continuing to
explore structural modifications which would lead to either retention or enhance-

ment of the biological potencies, we were interested in determining the effect of
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replacement of the meso-2,2'-diaminopimelic acid residue in 2 with L—Lys,4) because

the latter is a more common diamino acid especially in Gram-positive bacteria cell-
5)

wall.

their biological activity. Both proved to have significant protective effects

Here we report the synthesis of compounds 3a,b of this L-Lys series and

against bacterial infection and 3b especially showed a potent tumor-suppressive
activity not found in 1.

The new compounds were prepared as outlined in Chart 1. L~Lys(2)-NCA (4) [mp
98-99°c (1it.®) 100°C)], prepared from z-L-Lys(z)’) in 88% yield (PClg/CH,Cl,, 0°C
+ reflux, 1 h), was allowed to react with D-Ala (2 equiv/MeCN—Hzo, pH 10-11 with
Na,CO5, 0°C, 1 h) to give, after purification by a HP-20 chromatography (MeOH-HZO),
H-L-Lys (2)-D-AlaOH (5) [mp >250°C, [a] +32.5°(c=0.2, AcOH), Rg 0.45(3)8) ] in 88%
yield. Reaction of 5 with caprylyl D-Glu(OH)OBzl (93)9) via the active ester pro-
cedure using N-hydroxysuccinimide (Et3N/CH2C12, room temperature, 15 h)lo) gave,
in 81% yield, the condensation product 7a [mp 150-152°C, [a]D -9.0°(c=0.2, AcOH)]}.
This was finally deprotected by hydrogenolysis (10% Pd-C/AcOH) to afford 3a [mp
~210°Cc(dec.), [on]D +41.7°(c=0.2, AcOH), Rf 0,33(A), 0.69(B). Amino acid ratio of
the acid hydrolysate: Glu, 1.04; Ala, 1.00; Lys, 1.09. Anal. Calcd for C22H40N4—
07-2H20: c, 51.95; H, 8.71; N, 11.01. Found: C, 52.29, H, 8.42, N, 10.83] in 80%

yield. A similar sequence of reactions from 5 and stearoyl D-Glu(OH)OBzl (§2)9)

via 76*?) [mp 140°C, [aly -7.7°(c=0.2, AcOH), 80% yield] yielded 3b [mp -~210°C
D
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(dec.), [a]D -11.1°(c=0.2, AcOH), Rg 0.33(a), 0.70(B). Amino acid ratio of the

acid hydrolysate: Glu, 1.08; Ala, 1.00; Lys, 1.01. Anal. Calcd for C32H60N407-H20:

Cc, 59.23; H, 9.94; N, 8.64. Found: C, 59.60; H, 9.64; N, 8.72. 87% yield].
Compounds 3a,b and the reference compound 1 were evaluated for their ability

to protect against bacterial infection and to suppress tumor growth. Table 1 shows
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Table 1. Protective Effect against Table 2., Suppression Effect of Meth-A
E. coli 22 Infection in ICR Mice(Male)a) Fibrosarcoma in BALB/c Mice(Female)a)

Compd ﬁg?ig Survivalb) Compd uggzite Suppressionb)
controls - 2/10 1 0 0/10
1 0.1 8/10 100 0/10
1 9/10 3a 0 0/8
3a 0.1 6/10 100 0/9
1 7/10 3b 0 1/10
3b 0.1 7/10 1 8/10
1 9/10

a) A mixture of Meth-A (1 x 103 cells)
and compounds dissolved (1 and 3a) or
suspended (3b) in a 0.5% solution of
methylcellulose in saline was inocu-
lated intradermally into mice. Re-
sults were obtained on the 28th day
after the tumor inoculation.

Number of tumor-free mice/number of
mice tested.

a) Compounds were administered to mice
ip on the 4th day before challenging
E. coli 22 (5 x 107) by the same route.
Results were obtained on the 3rd day
after the bacterial challenge.

b) Number of survivors/number of mice b)
tested.

the results of an experiment on the antiinfectious effect in ICR mice against
Escherichia coli 22. Compound 3a showed a significant protective effect at both
0.1 mg/kg and 1 mg/kg doses, though slightly less than 1, while 3b showed an activ-
ity comparable to 1 at both doses. Although no comparison was made at this time
between the new compounds and 2, the above data reveal that L-Lys can satisfacto-
rily replace meso-2,2'-diaminopimelic acid in stimulating the antibacterial resis-
tance. Compound 3b is of further great interest, because it exhibited a potent
tumor-suppressive activity as can be seen in Table 2. 1In fact, when Meth-A fibro-
sarcoma in BALB/c mice was used, 3b was fairly effective in suppressing the tumor
growth, while 1 and 3a were entirely inactive. Note that the tumor-suppression
activity was conferred by introduction of the higher fatty acid residue. This is
in fair agreement with our earlier findings in the case of NZ—(Y-D—glutamyl)-meso-
2,2'-diaminopimelic acid, whose higher fatty acid derivative also displayed similar
antitumor activity.ll)
This new series of compounds, especially 3b, should be evaluated further for

their antiinfectious and antitumor potential.
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