
S Y N T H E S I S  AND S T U D Y  O F  S O M E  4 - S U B S T I T U T E D  

2 -  ( B E  N Z I M I D A Z O  L - 2 ' -  YL)  Q U I N O  L I N E S  

A.  L .  G e r s h u n s  a n d  A.  N .  B r i z i t s k a y a  UDC 547.831'785.5 

The reac t ion  of 4 -ch lo ro -  and 4-ch loro-6-methoxyquinol ine-2-carba ldehydes  with o-  
phenylenediamine has given the corresponding 4-ch loro-2- (benz imidazol -2 ' -y l )qu ino l ines .  
4-Methoxy- ,  4--diethylamino-, 4 -cyc lohexylamino- ,  and 11 different  4-ani l ino-sub-  
s t i tuted 2- (2 , -benzimidazol -2 ' -y l )quinol ines  have been synthesized f ro m  these by r e -  
p lacement  of the halogen. A study of the i r  UV spec t ra  has shown that absorpt ion at 310 
nm is cha rac te r i s t i c  for  the 4-ani l ino-2 ' - (benzimidazol -2 ' -y t )quinol ines  but not for  the 
other 4-subst i tu ted der iva t ives .  The compounds obtained fo rm colored complexes with 
cuprous ions. 

Linked he te rocyc l i e  sys tems  with two ni t rogen-conta ining nuclei a r e  of in te res t  as potential  organic  
complex- forming  agents [1, 2]. The aim of the p resen t  work was the synthesis  of var ious  2-(benzimidazol-  
2 ' -yl)quinol ines  containing substi tuents in posit ion 4 of the quinoline r ing ,  since it is known that it is in 
position 4 that subst i tuents  have the g rea t e s t  influence on the he te roa tom and, consequently,  on in te rac -  
tion with meta l  ions.  

F o r  the synthes is  of t h e s e  subs tances ,  by oxidizing the cor responding  quinaldines with se lenium 
dioxide we obtained 4 -ch lo ro -  and 4-ch loro-6-methoxyquino l ine-2-carba ldehydes ,  which have not been 
desc r ibed  prev ious ly .  The reac t ion  of these aldehydes with o-phenylenediamine led to 4 - ch lo ro - sub -  
st i tuted 2-(benzimidazol-2 ' -y l )quinol ines .  The mobil i ty of the halogen in position 4 of the quinoline r ing 
enabled it to be rep laced  by  var ious substi tuents fa i r ly  read i ly  (see Table 1). 

F r o m  a considerat ion of the UV spec t r a  of 2-(benzimidazol-2 ' -y l )quinol ine  and its der iva t ives  con- 
tain[ng substi tuents in posi t ion 4 of the quinoline nucleus,  it follows that  the absorpt ion bands c h a r a c t e r -  
ist ic fo r  the unsubsti tuted 2-(benzimidazol-2 ' -y l )quinol ine  (290,330,  and 350 nm) are  re ta ined ,  in the main,  
in its 4-subst i tu ted  (4-methoxy,  4-ch loro ,  and 4-phenyl) der iva t ives .  However the introduction of an 
anilino group into posi t ion 4 changes the na ture  of the absorpt ion,  and an absorpt ion band at 310 nm is 
cha rac t e r i s t i c  for  var ious  4-anil ino der iva t ives .  The spec t rum of the 4-diethylamino der ivat ive  is s imi la r .  

As we had assumed,  the compounds obtained f o r m  red  alcohol-soluble  complexes  with Cu + ions. 

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

4-Chloroquinol ine-2-carba ldehyde .  A f lask with a s t i r r e r ,  t h e r m o m e t e r ,  dropping funnel,  and ref lux 
condenser  was charged with 5.5 g (0.050 mole) of se lenium dioxide, 50 ml of dioxane, and 3 ml of water .  
The mixture  was heated to 40~ and, with s t i r r ing ,  8 g (0.045 mole) of 4-chloroquinaldine was added over  
4 rain. Then the reac t ion  mixture  was boiled for  3 h, cooled,  and f i l t e red ,  and the f i l t ra te  was t r ea ted  with 
200 ml of water .  The prec ip i ta te  that had deposi ted was f i l te red  off and crys ta l l ized  f ro m  100 ml of 50% 
methanol.  Yield 5 g (58~0). mp 134-135~ Found, %: N 7.4; C1 18.0. C10H6C10. Calculated, ~0: N 7.35; 
C1 18.5. 
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TABLE 1 

Com- 
pound 

I 
II 

III 
IV 
V 

Vl 
VII 

VIII 
IX 
X 

XI 
XII 

XIII 
XIV 
XV 

XVI 

R 

N,% 

CI 
OCHa 
N (C2Hs) 
N HCnH 11 
NHCsHs 
NHC~H~C~Hs-p 
N(CH~)C~H~ 
NHC~H~N (C~Hs) ~-p 
NHC~H4COOH-p 
NHC~H4COOC~Hs-p 
NHC6H4CI-p 
NHCsH4OCH~-p 
CI 
NHC6Hs 
NHC~H4N (C~H~) 2-p 
NHC~H~COOC2H~-p 

R' Mp, ~ 

H 
H 

OCH~ 
OCHs 
OCHa 
OCH~ 

240--241 
258--25! 
244--24[ 
235--23( 
243--244 
245--24~ 
238 
260 
314--31~ 
147--14~ 
262 
226--227 
233--~34 
217--218 
172--173 
149--15C 

Empirical 
formula 

C~6HtoCIN3 ~ 
CITHI3ON3 
C2oH2oN4 
C22H21N4 
C22HmN,t 
C28H2oN4 
C2~HI~N4 
C~6H2sNs 
C2sHI60~N4 
C2sH2oO~N4, 
C22HIsCIN4D 
C~3HisON4 
C,TH12CIN30 e 
Ce, HIsON~ 
C27H:~lNsO 
C~He~N~O~ 

found 

14.9 
15,0 
17,8 
16,4 
16,5 
13,4 
16.3 
17.0 
14.8 
14.0 
14,9 
15.8 
13,9 
15,0 
15,8 
12,9 

talc. 

15,0 
15,3 
17,7 
16,4 
16,7 
13,6 
16,0 
17,2 
14,7 
13,7 
15,1 
15,3 
13,6 
15,3 
162 
12,8 

Yield, 
% 

76 
44 
50 
41 
58 
51 
56 
62 
52 
45 
45 
34 
36 
51 
36 
35 

aFotmd, %: C1 12.0. Calculated, %: C1 12.2. 
Calculated, %: C1 9.3. CFotmd, %: C1 10.7. 
C1 10.9. 

bFotmd, %: C1 9.2. 
Calculated, %: 

log s 
4,5- ~ 

4(1 

4 

i. -~ 

ii~i II 
300 400 ~, nm 

Fig. 1. UV spec t ra :  1) 2-  
(Benzimidazol -2 ' -y l ) -  
quinoline; 2) 4-ani l ino-2-  
(benzimidazol-2 ' -yl)  quinoline 
(V) ; 3) 2 -0aenz imidazol -2 ' -  
yl) - 4-diethylaminoquinoline 
(IID; 4) 2-(benzimidazol-2 ' -  
yl)-4-phenylquinoline;  5) 2-  
(benzimidazol-2 '-yl) -4 -  
chloroquinoline (I); 6) 2-  
(benzimidazol-2 '-yl) -4 -  
methoxyquinoline (I1). 

4-Chloro-6-methoxyquinol ine-2-earbaldehyde was obtained s im-  
i lar ly  by the oxidation of 4-chloro-6-methoxyquinaldine.  Yield 7 g (82%). 
mp 145-146~ Found, %: N 6.7; C1 15.6. CilHsC10. Calculated, %: 
N 6.4; C1 16.0. 

2-( ]3enzimidazol-2 ' -yl ) -4-chloroquinol ine  (I). A mixture of 2.15 g 
(0.02 mole) of o-phenylenediamine,  3.85 g (0.02 mole) of 4 -ch lo ro -  
quinol ine-2-carbaldehyde,  6 g of copper  acetate ,  50 ml of propanol,  and 
50 ml of water  was heated in the water  bath for  1 h. The precipi tate  
that deposited af ter  cooling was f i l tered off, mixed with 100 ml of hot 70% 
propanol,  and t rea ted  with a cur ren t  of hydrogen sulfide until all the 
copper  had been precipi tated.  The precipitate was separa ted  off and boiled 
with 100 ml of propanol and the mixture was f i l tered,  and the corn- 
billed alcoholic f i l t rates were  mixed with 200 ml of water .  The yellow 
precipitate that deposited was separa ted  off, dried at room tempera tu re ,  
and rec rys ta l l i zed  twice f r o m  ethanol. Compound Xlff was obtained 
s imi la r ly ,  s tar t ing f rom 4-chloro-6-methoxyqutnaldine.  

The substances obtained are soluble in alcohols,  pyridine,  e ther ,  
and acetone and spar ingly  soluble in water .  

2- (Benzimidazol -2 ' -y l ) -4-methoxyquinol ine  (Jl). A mixture of 1.4 g 
(0.005 mole) of I and 8 ml of an alcoholic solution of sodium methoxide 
(0.1 g of sodium and 8 ml of methanol) was heated in a sealed tube at 
190~ for  5 h. After cooling, the contents of the tube were  mixed with 
30 ml of water ,  and the precipi ta te  was separa ted  off, washed with water ,  
dried,  and twice r ec rys t a l l i zed  f r o m  20 ml of dioxane. 

2- (Benzimidazol-2 ' -y l ) -4-die thylaminoquinol ine  0ID. A mixture of 0.6 g (0.004 mole) of I and 2 ml 
of diethylamine was heated in a sealed tube at 190~ for 5 h. The contents of the tube were mixed with 80 
ml of methanol (50%), and 8 ml of concentrated aqueous asmnonia was added. The precipitate was f i l tered 
off, dr ied in the a i r ,  and twice r ec rys t a l l i zed  f rom 50% dioxane. Compound IV was obtained s imi la r ly ,  using 
eyclohexylamine.  
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4-Ani l ino-2- (benz imidazo l -2 ' -y l )qu ino l ine  (V). A mix tu re  of 2.24 g (0.008 mole) of I and 7.2 g 
(0.080 mole) of aniline was boi led  for  30 rain, cooled,  and t r ea t ed  with 100 ml  of e the r ,  and the p rec ip i t a t e  
was f i l te red  off and washed  with e ther  and then with methanol .  Then it  was  mixed with 40 ml  of dioxane, 
the mix tu re  was t r e a t ed  with 50 ml  of 10~0 aqueous ammonia ,  and the p rec ip i ta te  was f i l te red  off, dr ied,  
and twice  r e c r y s t a l l i z e d  f r o m  40 ml  of a mix tu re  of dioxane and wa te r  (1:1). 

Compounds VII, VIII, XIV, and XV w e r e  obtained s i m i l a r l y  by  heating the 4 -ch lo ro - subs t i t u t ed  de-  
r i va t ives  with anil ine,  N-methylan i l ine ,  and p-die thylaminoquinol ine .  All the compounds obtained are  so -  
luble in organic solvents  and spar ingly  soluble in wa te r .  

2 - (Benz imidazo l -2 ' -y l ) -4 - (p -phenylan i l ino)qu ino l ine  (VI). A mix tu re  of 1 g (0.004 mole) of I and 
0.35 g (0.020 mole) of 4-aminobiphenyl  was ca re fu l ly  s t i r r e d  and heated  at 230~ for  30 min.  Then it  was  
cooled, t r i t u r a t e d  with 50 ml  of e ther ,  and f i l t e red ,  and the res idue  was washed with e the r  and ethanol,  
a f te r  which it was  mixed with 20 ml  of 10% aqueous ammonia ,  f i l t e red  off again,  d r i ed ,  and twice r e -  
c rys t a l l i zed  f r o m  30 ml of 50% aqueous dioxane. 

Compounds IX-XII ,  and XVI were  obtained s imi l a r l y .  For  this purpose ,  condensation was  c a r r i e d  
out with p -aminobenzo ic  acid,  ethyl p -aminobenzoa te ,  p -ch loroan i l ine ,  and p-anis id ine .  

The UV s p e c t r a  were  m e a s u r e d  on an SF-4A spec t ropho tome te r  in o n e - c e n t i m e t e r  quar tz  cel ls .  
The solvent  was  spec ia l ly  pur i f ied ethanol.  The concentra t ion  of the sample  was 2 �9 10 -5 M. 

1, 
2. 
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