2077

SUBSTANCES WITH ANTINEOPLASTIC ACTIVITY. XLIX.*

N-[3-(6-PURINYLTHIO)VALERYL]GLYCYLGLYCYLAMINO ACIDS
AND THEIR DERIVATIVES

A.CERNY, M.SEMONSKY and 1V.JELINEK

Research Institute of Pharmacy and Biochemistry, Prague 3

Received May 3rd, 1971

Condensation of N-[8-(6-purinylithio)valeryliglycyiglycine with ethyl esters of amino acids and
an ester of diglycine, using N,N’-carbonyldiimidazol, or N,N’-dicyclohexylcarbodiimide, led
to esters Ja— Va. Compounds Ja—IIla and Va were saponified to tripeptides I— I and to the
tetraglycine derivative ¥. Compounds f/a and IVa showed an antineoplastic effect in animals
with a transplantable tumour.

In connection with an investigation of relationships between structure and efficiency
of N-[8-(6-purinylthio)valerylJamino acids, -dipeptides and their derivatives it had
been observed before that the amino acid or peptide moiety of the molecule influences
significantly the affinity of the compounds for tissues of certain organs and their
therapeutical efficiency toward various transplantable tumours in mice and rats’.
In view of the pronounced biological activities of the ethyl ester of N-[3-(6-purinyl-
thio)valeryl]criglycine’ we were interested to see what neoplastic activity might be
found in analogues formed by replacing the terminal glycine with a residue of another
amino acid, or to what extent this activity might be altered by extending the trigly-
cine chain by another molecule of glycine. In this connection we prepared the tri-
peptides I —II1, the tetraglycine derivative ¥ and the ethyl esters Ia—Va (Table I).

S(CH,),CONHCH,CONHCH,COR
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H

For synthesizing the above esters we used first the carbodiimide method (Method A)
employing N-|:8-(6-purinylthio)valeryl]glycylglycine1 (V1) as the starting compound.
Condensation of VI with the ethyl ester of L-leucine, or with the diethyl ester
of L-glutamic acid by means of N,N'-dicyclohexylcarbodiimide in dimethylformamide

* Part XLVIII: Pharmazie 27, 282 (1972).
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afforded the crude ester Ifa or IVa, which contained a considerable amount
of the corresponding N-acylated urea derivative, N-[3-(6-purinylthio)valerylglycyl-
glycyl]-N,N'-dicyclohexylurea (VII; see formula, R = N(C¢H,,)CONHC¢H,,)
and of N,N'-dicyclohexylurea. The desired compound was separated by column
chromatography on silica gel, using a mixture of chloroform and ethanol (9 : 1)
for elution. The formation of acylated urea VII could be somewhat suppressed
by carrying out the reaction at 0°—5°C, using an excess (3 molar equivalents) of the
amino acid ester. Conducting the reaction in dichloromethane or acetonitrile was
practically without effect. Esters Ia, IIla— Va were prepared by the N,N’-carbonyl-
diimidazol method (Method B) which produced much better results with this type
of compounds. It is an advantage of the method that even the crude esters are rather
pure and that all the other components of the reaction mixture (imidazol, dimethyl-
formamide) may be readily separated on the basis of different water solubility.
Esters Ia—IIla and Va were saponified to the tripeptides I —III and to the tetra-
peptide V with sodium hydroxide: for esters Ia and Va at 20°C, for esters Ila and
IITa at 0—5° (Method C).

In an orientation survey of compounds I—III, ¥ and Ja— Va as to their therapeutic effect
on animals with transplantable tumours (V. J.) purine Ia was found to increase survival of Wistar
rats with an ascitic Yoshida sarcome (tumour Y) by 22%; in comparison with a control group
of animals, using a single daily dose of 200 mg/kg p.o., applied on five subsequent days, begin-
ning on the second day after tumour transplantation. Compound /¥a inhibited in H mice with
a mammary adenocarcinome the tumour growth by 39%, the favourable effect was less pronounced
in the survival of the treated animals, using the same type of application as shown above and
a daily dose of 200 mg/kg applied on 12 consecutive days beginning on the third day after tumour,
transplantation. The other compounds did not show any more pronounced antineoplastic effect.
For detailed data on the methods and evaluation of the results see ref.%.

In summary, it may be said that the replacement of terminal glycine in the mole-
cule of the ethyl ester of N~[6-(6-purinylthio)va]eryl]g]ycylglycylglycine with another
amino acid, similarly to extending the chain length by another glycine residue, did
not produce more effective antineoplastic agents.

EXPERIMENTAL

The melting points of compounds were determined in Kofler’s block and are not corrected. Samples for analysis were dried
at 0-2 Torr over ph u: ide at a ly raised. Most compounds contain a crystal solvent
and the dried compounds are hygroscopic. The UV spectra of the compounds were examined in a Unicam SP-700 spectro-
photometer in 1 cm quartz cuvettes at a concentration of about 1 mg compound/100 mi aqueous methanolic (1: 1) 0-Im-
HClor 0-1M-NaOH. The values of specific rotation refer to compounds free of the crystal solvent and were determined
with an accuracy of + 1°. The purity of the compounds was followed by thin-layer chromatography on silica gel G (Merck)
using chloroform—ethanol (9 : 1) or 2. (10:1:1), ing with blued, or by paper

hy using the i described solvents and detection?, mostly in I-butanol—acetic acid—water (4:1:5),
1-butanol—pyridine—water (6 : 4 : 3) or in chloroform (formamide—impregnated paper). The yields shown in Table [ refer
to crude, relatively pure compounds.
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Ethyl Esters of N-[8-(6-purinylthio)valeryl]glycylglycylamino Acids fla— Va

Method A: A solution of 6:15 g (0-03 mol) N,N’-dicyclohexylcarbodiimide in 5 m] dimethyl-
formamide was added at 0°C to a solution of 10-0 g (0-027 mol) solvent-free’ ¥ and 0-082 mol
ethyl ester of the corresponding amino acid in 20 ml dimethylformamide and the mixture was
left for 4 days at 0—5°C with occasional stirring. The precipitated N,N’-dicyclohexylurea was
filtered, the filtrate distilled at reduced pressure at 60°C to remove most of the dimethylformamide
and the residue was triturated with 50 ml 10% aqueous acetic acid. The precipitated crude ester
was chromatographed on a column of silica gel (20-fold volume) using a mixture of chloroform
and.ethanol for elution, The first fractions contained the remaining N;N’-dicyclohexylurea,
the next fractions contained acylated urea V11 and the subsequent ones the ester of the substituted
tripeptide (/1a, or /Va) which was purified by crystallization (Table I). N-[3-(6-Purinylthio)valeryl-
glycylglycyll-N,N’-dicyclohexylurea (VIf) was obtained pure by crystallization of the residue
of the appropriate combined fractions from 80% aqueous ethanol. M.p. 206—208°C. For
C,7H,oNg0,S (5727) calculated: 56-62% C, 7-04% H, 19-56% N, 5-60% S; found: 56-36% C,
7-14% H, 19-22% N, 5-99% S. In the UV region of the spectrum maxima were found at 291 and
220 nm (log ¢ 4-19 and 3-83) in 0-1M-HCI, and at 291 and 224 nm (log ¢ 4-21 and 4-03) in 0-1m-
NaOH.

Method B: 7-33 g (0-02 mol) N-[3-(6-purinylthio)valeryl]glycylglycine dried at 95— 100°C/0-!
Torr was introduced under stirring at 20°C into a solution of 3-56 g (0-022 mol) N,N’-carbonyl-
diimidazol in 37 ml dimethylformamide. With development of carbon dioxide, the acid dissolved
rapidly and after some time the acylated imidazol precipitated. After 1 h of standing at room tem-
perature 0-044 mol of the appropriate amino acid ethyl ester (ethyl ester of pi-valine for Ja,
diethyl ester of r-aspartic acid for /1]a, diethyl ester of L-glutamic acid for IVa, ethy} ester of gly-
cylglycine for Va) was added to the practically solidified reaction mixture and the combination
was left to stand overnight at room temperature. Most of the dimethyiformamide was distilled
from the solution obtained under water-pump vacuum at 60°C, the viscous residue was mixed

with 110 ml 10% aqueous acetic acid and the precipitated ethyl ester was purified by crystalliza-
tion (Table 1).

N-{é-(6-Purinyithio)valeryllglycylglycylamino Acids /— I1I and -tetraglycine V'

Method C: 2 mmol esters Ia, Ila or Va, or 1-:33 mmol ester I7/a was added to 8-8 ml (4-4 mmol)
0-5M-NaOH and the reaction mixture was left under occasional stirring for 2 days at 0—5°C
(for Ila and Illa) or at 20°C (for the other compounds). The solution was then acidified with
dilute hydrochloric acid to pH 3 and the precipitated tripeptide I— IIl, or tetraglycine V, was
purified by crystallization (Table I).

The analyses were done at the analytical department of this institute by Mr K. Havel, Mrs J. Ko-
mancovd and Mrs V. Smidovd (the direction of Dr J. Kérbl). Paper chromatography was done
by Miss D. Dosedlovd (direction of Dr V. Rdbek), the UV spectra were measured by Dr J. Vachek,
all from this institute.
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Translated by A. Kotyk.
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