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SYNTHESIS OF ALKYL ESTERS OF N,N-BIS(2-
CHLOROETHYL)CARBAMOYL-a-AMINO ACIDS

Yu. A, Davidovich, O. M. Galkin, UDC 542.91:547.466'26
and S. V., Rogozhin

Currently one of the most promising directions in the chemotherapy of malignant tumors is the synthesis
and study of cytotoxic derivatives of amino acids and peptides [1]. A study of urea derivatives also evokes
considerable interest in recent years in view of their high biological and, in particular, antitumor activity [2,
3]. Although quite a large number of bis(2-chloroethyl)urea derivatives has been synthesized at the present

time [4-7], still compounds of this type, containing o-amino acid and peptide moieties, have received little
study up to now.

In view of this we undertook the synthesis of some alkyl esters of N, N-bis (2-chloroethyljcarbamoyl-a-
amino acids, which have interest as potential cancerostatic agents. A method for the preparation of the indi-
cated compounds, based on the reaction of bis(2-chloroethyl)amine with the alkyl esters of N-carbonyl-a-
amino acids, is described in the literature [8], but it failed to find wide application due to the difficult avail-
ability of the starting optically active alkyl esters of N-carbonyl-a-amino acids [9] and the instability of the
free bis(2-chloroethyl)amine {10]. Consequently, to obtain the alkyl esters of N, N-bis (2-chloroethyl)carbamoyl
a-amino acids we employed the reaction of bis (2-chloroethyl)carbamoyl chloride with the alkyl esters of a-
amino acids in the presence of triethylamine as the HCl acceptor [11].

EtN
> (

(CICH,CH,),NCOCI + H,N—CH—COOR’
!

R 0 R
H—(X1V)

CICH,CH,),N—C—NH—CH—COOR’
R

The merits of this method consist in the use of readily available and quite stable starting compounds and

in the high yields of the desired compounds (Table 1). The obtained compounds are viscous oils that are
soluble in ether and insoluble in water; their homogeneity was established via TLC on Woelm neutral Al,O;.
The chemical structure was confirmed by the elemental analysis results and IR spectroscopy.

EXPERIMENTAL

The IR spectra were taken on an IRS-22 spectrophotometer. The optical activity was measured in
dioxane on a Gouan polarimeter. The starting bis (2-chloroethyl)carbamoyl chloride was obtained by re-
acting bis (2-chloroethyl)amine with phosgene and was purified by distillation [12]. The alkyl esters of the
a-amino acids were isolated from the corresponding hydrochlorides in the customary manner [13].

General Procedure. To a stirred mixture of 1 mole of the alkyl ester of the ¢~amino acid and 1
mole of triethylamine in abs. ether at 0°C was added a solution of 1 mole of bis (2-chloroethyl)carbamoyl
chloride in abs. ether. The stirred reaction mass was brought up to ~20°. The end of reaction was judged
by the TLC results. The triethylamine hydrochloride precipitate was filtered, and the filtrate was
evaporated.
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CONCLUSIONS

A convenient method was proposed for the preparation of the alkyl esters of N, N-bis (2-chloroethyl)car-
bamoyl-g-amino acids.
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SOME ONE-ELECTRON OXIDATION REACTIONS OF
BIHETEROORGANIC DERIVATIVES WITH Ge—IHg
AND Ge—-Li GROUPINGS

E. N. Gladyshev, P. Ya. Bayushkin, UDC 542.943:541.515:547.56
and V. S. Sokolov

Bis (triethylgermyl)mercury () reacts with substituted o-quinones and 4-bromo-2,4, 6-tri-tert-butyl-
cyclohexadien-2, 5-one (II) by the one-electron transfer mechanism to give paramagnetic particles in the
intermediate step of the process [1, 2].

A blue color appears and the formation of mercury is observed when a hexane solution of (I) is added
slowly to (If). The EPRsignal, belongingto the 2,4,6-tri-tert-butylphenoxyl radical (IlI), disappears when
the Hg ceases to deposit. The main reaction products are Hg (94%), triethylbromogermane (~100%), and
1-triethylgermyloxy-2,4,6-tri-tert-butylbenzene (IV) (77%), the formation of which can be depicted by the
following scheme:

(8] .
R I R R R Et;Ge*
NN AN/
Et,Ge),H - .
(BtsGetis + (j K) Br- Fig GeEts
N\ |

() (I
Et;GeHg* 4 Br— — Et;GeHgBr — Hg - EtaGeBr

R R
/
R— $—0 + EtGe’ — R_©—occm3
“a R
() av) R—C(CHs)s
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