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Certain derivatives of benzotriazole containing the cytotoxic 
bis(B-chloroethyl)amino group are synthesized. They are l~p-[w- 
bis(8-choroethyl)amino]tolylbenzotriazole and (benzotriazolyl-4)- 
amidoacet ylsarcolysine. 

It i s  known that  a n u m b e r  of t r i a z o l e  d e r i v a t i v e s  
[1] and compounds  where  the t r i a z o l e  i s  condensed  
with a benzene  [2] o r  h e t e r o c y c l i c  r ing  [3] can,  owing 
to t h e i r  s t r u c t u r a l  p e c u l i a r i t i e s ,  i n t e r f e r e  with the 
m e t a b o l i s m  of nuc le i c  ac ids ,  and appa ren t l y  th i s  i s  
r e l a t e d  to the a n t i t u m o r  and a n t i v i r u s  a c t i v i t i e s  of 
some  of them [2, 4]. 

F r o m  that  point  of view, the s y n t h e s i s  and i n v e s -  
t iga t ion  of the qual i ty  of s o - c a l l e d  a lky la t ing  agen t s ,  
d e r i v a t i v e s  of b e n z o t r i a z o l e ,  conta in ing  the b i s ( f i -  
ch lo roe thy l ) amino  group  (I and IV), w e r e  of i n t e r e s t .  

l - p -  [co-Bis(8 - c h l o r o e t h y l )  a m i n o ] t o l y l b e n z o t r i a z o l e  
I i s  obta ined  as  i t s  d i h y d r o c h l o r i d e ,  by t r e a t i n g  1- 
p - [w-Bis ( f l  - hyd roxye thy l )  amino]  to ly lb  e n z o t r i a z o l  e 
II,  with th ionyl  ch lo r ide ,  and II i s  in i t s  t u rn  obta ined  
by r e a c t i n g  1 - p - ( c o - b r o m o ) t o l y l b e n z o t r i a z o l e  III with 
d i e thano lamine ;  i t  i s  i s o l a t e d  as  i t s  h y d r o c h l o r i d e .  
III i s  ob ta ined  by b r o m i n a t i n g  1 - p - t o l y b e n z o t r i a z o l e  
with b r o m o s u c c i n i m i d e  in the p r e s e n c e  of benzoyl  
pe rox ide .  

N / I R ~ N(CH2CH~CI) 2 
I 

O I I  R = N(CH2CH2OH) 2 

III R = Br 
I 
CH2R 

CICH:CH~/N "~N " 

The a m i d e  of a c e t y l s a r c o l y s i n e  IV is  ob ta ined  by 
r e a c t i n g  t o g e t h e r  a c e t y l s a r c o l y s i n e  and 4 - a m i n o -  
b e n z o t r i a z o l e  in the p r e s e n c e  of d i c y c l o h e x y l c a r b o -  
d i i m i d e ,  by analogy with the p r e p a r a t i o n  of h e t e r o -  
cyc l i c  a m i d e s  of s a r c o l y s i n e  [5]. 

The s t a r t i n g  4 - a m i n o b e n z o t r i a z o l e  w a s  ob ta ined  
by  r e d u c i n g  4 - n i t r o b e n z o t r i a z o l e  [6] wi th  s t annous  
ch lo r ide ,  by analogy with the p r e p a r a t i o n  of 5 - a m i n o -  
b e n z o t r i a z o l e  [7]. 

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

1 - p - ( o ~ - B r o m o ) t o l y l b e n z o t r i a z o l e  (III). A f l a sk ,  
f i t t ed  with a s t i r r e r  and condense r ,  was  c h a r g e d  

* F o r  P a r t  YI see  [10]. 

with 0.5 g (0.0024 mole)  l - p - t o l y l b e n z o t r i a z o l e  [8], 
0.45 g (0.0024 mole)  b r o m o s u c c i n i m i d e ,  benzoyl  
p e r o x i d e ,  and 10 ml CC1 o and the whole r e f luxed  
for  4 h r  30 min.  The p roduc t s  were  f i l t e r e d  hot to 
r e m o v e  succ in imide ,  the f i l t r a t e  cooled ,  the so l id  
f i l t e r e d  off, and r e c r y s t a l l i z e d  f rom CC14. Yield  0.2 
g (30%) pa le  ye l low c r y s t a l s ,  mp 125~ ~ C. Found: 
B r  26.79; N 14.40%. Ca lcu la t ed  for  C13H10BrN3: B r  
27.70; N 14.60%. 

1-p-[~0-Bis(/~ - hydroxye thy l )  a m i n o ] t o l y l b e n z o t r i a z o l e .  
(II). A m i x t u r e  of 0.5 g (0.0017 mole)  III,  0.54 g 
(0.005 mole)  d i e thano lamine ,  and 10 ml  CHC13 was  
r e f luxed  for  40 rain. The so lvent  was  d i s t i l l e d  off, 
and the r e s i d u e  of oil  washed  with w a t e r .  The r e s i d u e ,  
which was  h a l o g e n - f r e e ,  gave,  on t r e a t m e n t  with 
e t h e r  and conc HC1, 0.3 g (55%) c o l o r l e s s  c r y s t a l s ,  
mp 146.5~ ~ C (ex d ry  EtOH). Found:  C 58.70; 
H 6.17; N 16.04%. Ca lcu la t ed  fo r  Cl?H2oN402 �9 HCI: 
C 58.54; H 6.03; N 16.07%. 

l - p -  [~0-Bi s(fl - ch lo roe thy l )  a m i n o ] t o l y b e n z o t r i a ~ o l e  
d i h y d r o c h l o r i d e .  0.5 g (0.0014 mole)  H y d r o c h l o r i d e  II  
was  d i s s o l v e d  in w a t e r ,  the solut ion made  a lka l ine  
with a m m o n i a ,  which p r e c i p i t a t e d  an oi l ,  which was  
e x t r a c t e d  with CHCI~. R e c r y s t a l l i z a t i o n  f rom aqueous  
EtOH then gave 0.3 g (27%) c o l o r l e s s  c r y s t a l s ,  mp 
182 ~ C. Found:  C 48.89; H 4.89; C1 33.80%. Ca lcu la t ed  
fo r  CI~H18C12Nao2HCh C 48.50; H 4.75; C1 34.12%. 

4 - A m i n o b e n z o t r i a z o l e .  25 g (0.15 mole)  4 - N i t r o -  
b e n z o t r i a z o l e  [6] was  added in p o r t i o n s  to a so lu t ion  
of 77.5 g (0.5 mole)  SnC12 �9 2H20 in 250 ml  conc. HC1, 
with s t i r r i n g ,  and when add i t ion  was  comple t e ,  the 
m i x t u r e  s t i r r e d  for  1 h r  m o r e .  The p r e c i p i t a t e  was  
f i l t e r e d  off, d i s s o l v e d  in w a t e r ,  and H2S p a s s e d  in, 
the p r e c i p i t a t e  f i l t e r e d  off, and conc.  HC1 added to 
the f i l t r a t e ,  which was  then e v a p o r a t e d  to d r y n e s s .  
The r e s u l t a n t  a m i n e  h y d r o c h l o r i d e  was  d i s s o l v e d  in 
w a t e r ,  made  a lka l ine  with a m m o n i a ,  and the whole 
aga in  e v a p o r a t e d  to d r y n e s s .  The r e s i d u e  was  e x t r a c t e d  
with benzene ,  cool ing p r e c i p i t a t e d  f rom the benzene  
so lu t ion  8.2 g (40%) amine  mp 148~ ~ C ( a cco rd ing  
to [6] mp 249 ~ C). 

( B e n z o t r i a z o l y l - 4 ) a m i d e  of a c e t y l s a r c o s i n e  IV; 
A m i x t u r e  of 2.8 g (0.008 mole)  a c e t y l s a r c o l y s i n e  [9] 
in 20 ml CHC13, 1.65 g (0.012 mole)  4 - a m i n o b e n z o -  
t r i a z o l e  in 5 ml EtOH, and 1.1 g d i c y c l o h e x y l c a r b o -  
d i i m i d e  w e r e  shaken t o g e t h e r  for  2 h r  in a j a r  with 
a g r o u n d - g l a s s  s t o p p e r .  The  d i c y c l o h e x y t u r e a  which 
s e p a r a t e d  was  f i l t e r e d  off, the f i l t r a t e  e v a p o r a t e d ,  
and the r e s i d u a l  oil  c r y s t a l l i z e d  f rom d ry  e the r .  
Yie ld  1.7 g (43.5%) c o l o r l e s s  c r y s t a l s ,  mp 175 ~ C 



CHEMISTRY OF HETEROCYCLIC COMPOUNDS 443 

(ex dry EtOH). Found: C 52.24; H 5.14; C1 14.02; N 
17.24%. Calculated for C2tH24C12N402 �9 H20: C 52.50; 
H 5.40; C1 14.75; N 17.40%. 
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