
. 

6. 
7, 
8. 

W. Ott, Proc. Soc. Exp. Bio., (N.Y.), 66, 215 (1947). 
N. K. Barkov and Vo V. Zakusov, Farmacol. Tokslkol., No. 6, 730-739 (1973). 
J. W. Huff and W. A. Perlzweig, J. Biol. Chem., 155, 345 (1944). 
French Patent No. 2268015 -- R. Zh. Khim., 1977, No. 5, No. 50105P. 

SYNTHESIS AND ANTITUMOR ACTIVITY OF ALKOXYNITROBENZYL- 

BIS(2-CHLOROETHYL)AMINES 

G. M. Stepanyan, S. S. Margaryan, M. A. Iradyan, 
and B. T. Garibdzhanyan 

UDC 615.277.3:547.553 

In an earlier investigation, we synthesized some 2-alkoxy-5-bromobenzyl-, 2-alkoxy-5- 
chlorobenzyl-, and 4-alkoxy-4-chlorobenzyl-bis(2-chloroethyl)amines and studied the anti- 
blastic properties of these compounds [I, 2]. They were found to possess moderate antitumor 
activity against sarcoma 45, M-l, and 180, and in some cases appreciably prolonged the life 
of the animals with Erlich's ascites. 

Continuing this work, we have synthesized some 4-alkoxy(hydroxy)-3-nitrobenzyl-bis(2- 
chloroethyl)amine hydrochlorldes in order to study their biological properties. These com- 
pounds were prepared by the following scheme: 

HCI HC1 
f 

R~H,OHy. is. -~H~ 
Te s t i ng  was c a r r i e d  out  by the  methods o u t l i n e d  in  [3,  4 ] .  

The t o x i c i t y  of  the  compounds was de te rmined  on nonped ig ree  whi te  mice weighing 18-20 g 
us ing  a s i n g l e  i n t r a p e r i t o n e a l  i n j e c t i o n ,  and the  an t i tumor  a c t i v i t y  was s t u d i e d  on r a t s  and 
mice wi th  t r a n s p l a n t e d  tumors (sarcoma 45, 180, Walker ' s  c a r c inosa r cema ,  and E r l i c h ' s  a s -  
c i t e s ) .  The a b s o l u t e  l e t h a l  dose (LD~oo), t he  mean l e t h a l  dose (LDso), and the  maximum en-  
du rab le  dose (MED) were de te rmined  f o r  each compound. A t o t a l  of  540 mice and 240 r a t s  were 
used. 

The toxic effect of the compounds on healthy mice was in many respects similar to that 
of the previously examined bis(2-chloroethyl)amine derivatives [2]. 

After 24 hours, the animals which received toxic doses were observed to have rumpled 
hair, loss of appetite, general depression, dysentary, and in some cases, bleeding from the 
nose. The majority of the mice died within 3 days, and in isolated cases, within 6-9 days; 
death was accompanied by tonic-clonic spasms. Examination of the dead mice showed marked 
emaciation, reduction in the weight of tha spleen and thymus gland, and anemia of the inter- 
nal organs. The absolute toxicity of the compounds varied considerably. The least toxic 
was 4-hydroxy-3-nitrobenzyl-bis(2-hydroxyethyl)amine, with an LD:oo value of 900 mg/kg. Re- 
placement of the hydroxyl hydrogen by an alkyl group in general led to increased toxicity, 
although with increasing length of the carbon chain of the alkoxy group, a gradual decrease 
in toxicity was noted (Table i). An even more toxic substance was obtained by replacing the 
2-hydroxyethyl grou~ (I) with a 2-chloroethyl group (II); for example, the LD~oo for I was, on aver- 
age, 650 mg/kg, while for II, it was 254 mg/kg. For these compounds also, increasing the 
length of the alkoxy group carbon chain led to a regular decrease in toxicity (Table i). 

The chemotherapeutic experiments showed that the bis-hydroxy derivatives I (MED) had no 
significant antitumor activity against the types of tumors examined, and only in a few iso- 
lated cases was a weak antitumor action against sarcoma 45, 180, or Erlich's ascites noted. 

A. L. Mndzhoyana Institute of Fine Organic Chemistry, Academy of Sciences of the Armen- 
ian SSR, Erevan. Translated from Khimiko-Farmatsevticheskii Zhurnal, Vol. 15, No. 2, pp. 
24-27, February, 1981. Original article submitted May 14, 1980. 
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However, all the bis-2-chloroethylamine derivatives showed considerable antitumor ac- 
tivity, particularly against WalkerVs carcinosarcoma, some members of this group suppress- 
ing growth by 80-95% (lla, c, d, and f). All of this group suppressed the growth of sacroma 
180 in mice by 60-79%, although a general toxic effect was also noted (Table 1). 

Some of these compounds (IIc, d, and e) were fairly active (60-79%) against sarcoma 45, 
others (lla, c, and f), less so (30-50%). These compounds were also effective in the treat- 
ment of mice with Erlichts ascites, and, with the exception of IIf, all prolonged the lives 
of mice with Erlich's ascltes in comparison with a control group. Most active in this group 
were the ethoxy- and propoxy-derivatives (Table 1). 

A comparison of the antitumor properties of the hydrochlorides of 4-alkoxy-3-nitrobenzyl- 
and 4-alkoxy-3-chlorobenzyl-bis(2-chloroethyl)amines [2] showed that the replacement of the 
chlorine atom in the benzene ring by a nitro group increases the antiblastic activity, and 
decreases the toxicity of the compounds by a factor of more than 3-5. 

EXPERIMENTAL CHEMICAL 

4-Alkoxy(hydroxy)-3-nitrobenzyl-bi(2-hydroethyl)amine Hydrochlorides (I). A mixture 
of 0.~i mole of the appropriate benzyl chloride [5] 2.1 g (0.02 mole) of diethanolamine, 
and 40 ml of dioxane were heated on the water bath for 12-14 hours. The oily layer was sep- 
arated, the dioxane distilled off, and water added to the residue. The oil which separated 
was extracted with chloroform, dried over sodium sulfate, filtered, and the filtrate satu- 
rated with dry hydrogen chloride until acid to Congo red. The precipitated material was fil- 
tered off and recrystallized from methylethylketone (Ib from absolute ethanol) (see Table 2). 

4-Alkoxy(hydroxy)-3-nitrobenzyl-bis(2-chloroethyl)amine Hydrochlorides (II). A mix- 
ture of 0.01 mole of I and 15 ml of thionyl chloride was refluxed for 3-4 hours. The thlonyl 
chloride was distilled off and absolute ether added to give a precipitate which was filtered 
off and recrystallized from absolute ethanol (Table 2). 
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