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S Y N T H E S I S  O F  A L K Y L  E S T E R S  O F  N , N - B I S ( 2 -  

C H L O R O E T H Y  L)  C A R B A M O Y L - a  - A M I N O  A C I D S  

Y u .  A .  D a v i d o v i c h ,  O.  M.  G a l k i n ,  
a n d  S.  V .  R o g o z h i n  

UDC 542.91:547.466 '26 

Current ly  one of the mos t  p romis ing  di rec t ions  in the chemotherapy  of malignant  t umor s  is the synthesis  
and study of cytotoxic de r iva t ives  of amino acids and peptides [1]. A study of u rea  de r iva t ives  a lso  evokes 
cons iderable  in te res t  in recen t  y e a r s  in view of the i r  high biological  and, in pa r t i cu l a r ,  an t i tumor  activity [2, 
3]. Although quite a l a rge  number  of bis (2-chloroethyl)urea  de r iva t ives  has  been  synthesized at the p resen t  
t ime  [4-7], s t i l l  compounds of this type ,  containing a - a m i n o  acid and peptide moie t i e s ,  have rece ived  l i t t le  
study up to now. 

In view of this we undertook the synthes is  of some  alkyl e s t e r s  of N ,N-b i s  (2 -ch lo roe thy l ) ca rbamoy l - a -  
amino ac ids ,  which have in te res t  as potential  canceros ta t i c  agents .  A method for  the p repara t ion  of the indi- 
cated compounds,  based on the reac t ion  of b is (2-cMoroethyl )amine  with the alkyl  e s t e r s  of N - c a r b o n y l - a -  
amino ac ids ,  is descr ibed  in the l i t e r a tu re  [8], but it failed to find wide applicat ion due to the difficult ava i l -  
abili ty of the s ta r t ing  optically ac t ive  alkyl e s t e r s  of N - c a r b o n y l - a - a m i n o  acids [9] and the instabi l i ty of the 
f r ee  his (2-chloroethyl)amine [10]. Consequently,  to obtain the alkyl e s t e r s  of N, N-bis (2-ch loroe thyl )carbamoyl  
a - a m i n o  acids we employed the reac t ion  of bis (2-chloroethyl )carbamoyl  chlor ide with the alkyl e s t e r s  of a -  
amino acids in the p r e s ence  of t r i e thy lamine  as the HC1 acceptor  [11]. 

EhN 
(CICHcCH.2),2NCOCI + H2N--CH--COOR' :, (CICH~CH.2hN--C--NH--CII--COOR' 

R O R 
(~).-(x~v) 

The mer i t s  of this method consis t  in the use  of readi ly  avai lable  and quite s table  s ta r t ing  compounds and 
in the high yields of the des i red  compounds (Table 1). The obtained compounds a r e  viscous oils that a r e  
soluble in ether  and insoluble in water ;  the i r  homogeneity was establ ished via TLC on Woelm neut ra l  A1203. 
The chemical  s t ruc tu re  was conf i rmed by the e lementa l  analys is  r esu l t s  and IR spec t roscopy .  

E X P E R I M E N T A L  

The IR spec t r a  were  taken on an IRS-22 spec t ropho tomete r .  The optical  act ivi ty was measured  in 
dioxane on a Gouan p o l a r i m e t e r .  The s tar t ing  bis (2-chloroethyl )carbamoyl  chlor ide was obtained by r e -  
acting his (2-chloroethyl)amine with phosgene and was purified by dist i l lat ion [12]. The alkyl  e s t e r s  of the 
a - a m i n o  acids were  isolated f r o m  the corresponding hydrochlor ides  in the cus tomary  manner  [13]. 

C, encra l  P roqedure .  To a s t i r r ed  mix ture  of 1 mole  of the alkyl e s t e r  of the (~-amino acid and 1 
mole  of t r i e thy lamine  in abs.  e ther  at 0~ was added a solution of 1 mole  of bis (2-chloroethyl )carbamoyl  
chloride in abs .  e ther .  The s t i r r ed  react ion  m a s s  was brought up to ~20 ~ The end of reac t ion  was judged 
by the TLC resu l t s .  The t r i e thy lamine  hydrochlor ide  prec ip i ta te  was f i l te red ,  and the f i l t ra te  was 

evaporated.  

Inst i tute of Heteroorganic  Compounds,  Academy of Sciences of the USSR, Moscow. Trans la ted  f rom 
Izves t iya  Akademii  Nauk SSSR, Ser iya  Khimicheskaya ,  No. 3, pp. 683-685, March,  1978. Original a r t i c le  
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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-(~-amino acids. 
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S O M E  O N E - E L E C T R O N  O X I D A T I O N  R E A C T I O N S  O F  

B I H E T E R O O R G A N I C  D E R I V A T I V E S  W I T H  G e - - H g  

AND G e - L i G R O U P I N G S  

E .  N.  G l a d y s h e v ,  P .  Y a .  B a y u s h k i n ,  
a n d  V.  S. S o k o l o v  

UDC 542.943: 541.51 5:547.56 

Bis ( t r ie thy lgermyl )mercury  {I) reac ts  with substituted o-quinones and 4 - b r o m o - 2 , 4 , 6 - t r i - t e r t - b u t y l -  
cyc lohexadien-2 ,5-one  (H) by the one-e lec t ron  t r a n s f e r  mechanism to give par~magnetic par t ic les  in the 
in termedia te  step of the process  [1, 2]. 

A blue color  appears  and the formation of mercu ry  is observed when a hexane solution of (I) is added 
slowly to (II). The EPRsigna l ,  belonging to the 2 ,4 ,6 - t r i - t e r t -bu ty lphenoxy l  radical  (III), d isappears  when 
the Hg ceases  to deposit .  The main react ion products a re  Hg (94%), t r i e thy lbromogermane  (~100%), and 
1 - t r i e thy lge rmyloxy-2 ,4 ,6 - t r i - t e r t -bu ty lbenzene  (IV) (77%), the formation of which can be depicted by the 

following scheme: 

o o" 
IR I R Et~Ge" 

(Et'Ge~Hg+\ / / ~ / 
" Br- Hg.GeEta 

/ \  
R Br t. 

(I} ( I I )  
EtaGeHg+ -+- Br- -- EIsGeHgBr ~ Hg "-I-, EtaGeBr 

R R 
/ / 

R - - O - - O "  + EtaGe' -- R--O--OGeEt~ 
\ \ 

R R 
(Ill) (IV) R=C(CHs)a 
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