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The reaction of 6-methyl-l-(p-tulyl)-, 6-methoxy-l-(p-meth- 
oxyphenyl)- and 6-bromo-l-(p-bromophenyl)quinaldinium perchlorates 
with diazoamino compounds and with sodium anti-p-nitrobenzene- 
diazoate, as a result of which arylhydrazones of 1-aryl-2-formyl- 
quinolinium perchlorates are obtained, has been studied. It has been 
shown that the UV spectra of the initial quaternary salts and arylhy- 
drazones are similar to one another, but in the arylhydrazones the 
absorption maxima are shifted somewhat in the long-wave direction. 

Aldehydes  of 1 - a r y l q u i n o l i n e  compounds have not 
been de sc r i bed  in the l i t e r a tu r e .  However,  t he i r  a r y l -  
hydrazones  can be obtained by ind i r ec t  r ou t e s  [1,2] .  
I n t e r e s t  in hydrazones  of d i f fe rent  s t r u c t u r e s  i s  due 
to the fact  that  they a re  the s t a r t i ng  m a t e r i a l s  for  the 
syn thes i s  of f o r m a z a n e s  and t e t r azoHum sa l t s ,  which 
have found use  as c o m p l e x - f o r m i n g  agents  [3 -7] ,  p lant  
growth a c c e l e r a t o r s  [8], and redox  ind ica to r s  in b io -  

logical  inves t iga t ions  [9-12] .  
The ac t iv i ty  of the methyl  group in a ry l  hal ide  de -  

r i va t i ve s  of qu ina ld ine  and lepidine is  shown in the 
r e l a t ive  ease  of t he i r  r eac t ion  with d iazon ium sa l t s  
[13], d iazoa tes ,  and d iazoamino  compounds [14]. De-  
veloping work  in this  d i r ec t ion ,  by the r eac t ion  of 6- 
me thy l -  1-  (p- to lyD- ,  6 -me thoxy-  1- (p-methoxyphenyl ) - ,  
and 6 - b r o m o - l - ( p - b r o m o p h e n y l ) q u i n a l d i n i u m  pe rch lo -  
r a t e s  with a n u m b e r  of s y m m e t r i c a l  d iazoamino  com-  
pounds ( t r i azenes )  and sodium a n t i - p - n i t r o b e n z e n e -  
diazoate,  we have obtained a s e r i e s  of a ry lhyd razones  
of 1 - a r y l - 2 - f o r m y l q u i n o t i n i u m  pe rch lo ra t e s  I -XVII  
(see table) .  The in i t ia l  q u a t e r n a r y  sa l t s ,  6 - m e t h y l - 1 -  
p - to ly [ -  and 6 - m e t h o x y - l - ( p - m e t h o x y p h e n y l ) q u i n a l d i n -  
ium p e r c h t o r a t e s ,  we re  obtained by a p rev ious ly  
desc r ibed  method [15, 16] but with some  va r i a t i ons  
pe rmi t t i ng  the yie lds  to be improved .  So fa r  as con-  
ce rns  the 6 - b r o m o - l - ( p - b r o m o p h e n y D q u i n a l d i n i u m  
pe rch to ra te ,  it was p rev ious ly  unknown and was ob-  
ta ined by the cyc t iza t ion  of p, p ' - d i b r o m o d i p h e n y I a m i n e  
with butyl  vinyl e ther  in an acid med ium.  The UV 
s p e c t r u m  of the sa l t  (in ethanol) is  c h a r a c t e r i z e d  by 
two absorp t ion  bands with m a x i m a  at 243 and 317 nm 
and a curve  with a shape s i m i l a r  to those of other  a ry l  
halide de r iva t ives  of qu ina ld ine  [17]. 6 - B r o m o - l - ( p -  
b romopheny l )qu ina ld in ium pe rch lo r a t e  undergoes  the 
usual  cyanine  condensa t ions  with the fo rma t ion  of 
s tyry[  dyes and a s y m m e t r i c a l  t r i m e t h y l c y a n i n e  with 
abso rp t ion  m a x i m a  at 570 and 632 rim, r e spec t ive ly .  

The a ry lhyd razones  I -XVII  a r e  red,  w e l l - c r y s t a l -  
l iz ing subs tances  r ead i ly  soluble  in pyr id ine ,  acetone,  

*For  par t  LXXII, see [19]. 

and ethanol,  and inso luble  in wa te r  and e ther .  With 
sodium a n t i - p - n i t r o b e n z e n e d i a z o a t e  the nonsa l t l ike  
e thylene azo dyes XVIII and XIX are  obtained in the 
fo rm of b l u e - b l a c k  powders  whose e thanol ic  solut ions  
a r e  blue.  The ac id i f ica t ion  of such a solut ion leads  to 
the he ightening of the color ,  which is connected  with 
the f o r ma t i on  of a sa l t l ike  a ry lhydrazone .  

In the UV region ,  the a r y l h y d r a z o n e s  showed two 
absorp t ion  bands at 250-280  and 320-340 nm which 
a re  analogous to the absorp t ion  bands of the in i t i a l  
q u a t e r n a r y  sa l t s  (240 and 320 nm) [17] but shif ted 
somewhat  in the  long-wave  d i r ec t ion .  The shapes  of 
the cu rves ,  the i r  m a x i m a  and the i r  i n t e ns i t i e s  have 
g rea t  s i m i l a r i t y  with one another ,  which shows the 
common s t r u c t u r e  of the whole group of compounds.  
In the v i s ib l e  reg ion ,  al l  the a r y l h y d r a z o n e s  have a 
s ingle  abso rp t ion  band in  the 480-520  n m  region.  The 
in t roduc t ion  of e l e c t r on - dona t i ng  subs t i tuen t s  (CH 3, 
OCHa) into the pheny[ nuc leus  of the hydrazone  r e s idue  
gave a ba thochromic  effect in all  cases  in compar i son  
with the unsubs t i tu ted  compounds ,  whi le  a subs t i tuen t  
in the pa ra  pos i t ion  caused  a g r e a t e r  shift than one 
in the ortho posi t ion.  The deepening of the co lora t ion ,  
it m u s t  be a s sumed ,  is connected with an i n c r e a s e  in 
the e l ec t ron  dens i ty  in the chain of conjugat ion.  E l ec -  
t r o n - a c c e p t i n g  subs t i tuen t s  (C1, NO 2) d e c r e a s e  the 
e l ec t ron  dens i ty  in the chain of conjugat ion and t h e r e -  
fore  cause  a hypsochromic  d i sp l acemen t  as compared  
with the unsubs t i tu ted  compounds .  In t roduc t ion  of 
e l e c t r on - dona t i ng  subs t i tuen ts  into the quinol ine  nu -  
c leus  (R = CH a, OCHa) has  p rac t i ca l ly  no effect on the 
absorp t ion  m a x i m u m  (I and VII, II, VIII, e tc . ) ;  in 
con t r a s t  to th is ,  an e l e c t r o n - a c c e p t i n g  b r o m i n e  atom 
(R = Br) causes  a ba thochromic  shift  of the absorp t ion  
m a x i m u m  re l a t ive  to the unsubs t i tu ted  compounds [14] 

by 10 nm.  

EXPE RIME NTA L 

6-Methyl-l-(p-tolyl)quinaldinium perchlorate. To a solution of 
24 g of p,p'-dfrolylamine in 70 ml of toluene were added 28 ml of 
HC1 (d 1.19) and, in drops, with stirring, over 1 hr, 47 ml of butyl 
vinyl ether, without a pronounced rise in temperature being allowed. 
The reaction mixture was stirred for 2 hr, after which it was heated 
in the boiling water bath for 2 hr with stirring; then the volatile com- 
ponents were distilled off with steam, the residue was treated with 
~0O ml of hot water, and the resinous mass was filtered off. The 
filtrate, after being boiled with a small amount of activated carbon, 
was treated with an excess of 4~0 HC1Q which led to the formation 
of a voluminous white precipitate of the quaternary salt. Yield 22 g 
(52~ mp 194-195 ~ C (from water) [15]. 

6-Methoxy-l-(p-methoxyphenyl)quinaldinium perchlorate. A 
mixture of 5 g of p, p'-dimethoxydiphenylamine, 5 ml of HC1 (d 1.19), 
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I 
R 

Com- 
pound 

Itl 

IV 

VI 

VII 

VIII 

IX 

X 

XI 

XII 

XIII 

XIV 

XV 

XVI 

XVII 

I CH~ / 
OCH~ 

Br 

R" 

p-CH~ 

o-CH~ 

p-OCH~ 

o-OCHa 

p-CI 

H 

p-CHa 

o-CH3 

p-OCHa 

o-OCH~ 

p-Cl 

H 

p-CHa 

o-CHs 

p-OCHa 

o-OCH~ 

p-Cl 

Mp, ~ C 
(decomp.)  

'247--248 

254---256 

250--251 

248--'249 

261 --262,5 

246,5--247 

238--239 

238--240 

2'15--216 

247--248 

217--'218 

237--'238 

239--240 

259--269,5 

241 --242 

277-~278 

2~3,5--244 

Empirical formula 

C25H24CIN804 

C~sH24CIN304 

'C25H24CIN3Os 

C~sH24CIN305 

C24H2tCI2N304 

C2,H22CIN306 

C~sH24CI'N806 

C25H24CINsO6 

C~sH24CINsO7 

C25H~4CIN30:, 

C24H21CI2NzOs 

C22Hj6Br2CIN~O4 

C23HIsBr2CIN304 

C23HIsBr2C1NsO4 

C23HIsBr2CIN305 

C23HIsBr2C1N305 

C2~HIsBr2CI2N304 

N. % 

found catc. 

9.27 9.02 
8.98 

8.91 9.02 
9.02 

8.37 
8.07 8.16 

7,46 7.22 
7.47 

7.07 
7,11 7.05 

7.07 
7.36 7.05 

6.82 
6.68 6.86 

6.67 
6.69 6.86 

6.80 
6.66 6.81 

~'max' nm (lg a) 

276, 327, 488 
(3.40) (2.98) (3.76) 

266, 327, 474 
(3.34) (2.88) (3,42) 

278, 326, 604 
(3.27) (2,91) (3.59) 

266, 335, 494 
(3..29) (2.86) (3.58) 

271, 321, 474 
(3.35) (2.92) (3.54) 

271, 343, 478 
(3.24) (2,86) (3.00) 

278, 343, 490 
(3.20) (2.81) (3,10) 

274, 346, 478 
(3.14) (2.82) (2.76) 

280, 321, 506 
(3.13) (2.81) (2.98) 

266, 335, 494 
(3.11) (2.78) (3.38) 

267, 343, 476 
(3.14) (2.84) (3.32) 

271, 326, 488 
(3.11) (2.63) (2.92) 

271, 331, 499 
(3.10) (2.64) (3.22) 

278, 327, 490 
(3.,58) (2.04) (2.89) 

279, 331, 521 
(3.33) (2.96) (3,24) 

250, 330, 5O9 
(3.32) (2.73) (2,89) 

268, 32B, 487 
(3.42) (2.10) (3.25) 

Reaction 
time, 

min 

60 

50 

20 

20 

30 

15 

240 

2 

2 

2 

2 

2 

5 

Yield 
% 

53 

60 

73 

83 

40 

30 

62 

50 

62 

60 

30 

80 

70 

60 

60 

50 

40 



784 KHIMIYA G E T E R O T S I K L I C H E S K I K H  SOEDINENI I  

10 ml of dioxane, and 5 ml of butyl vinyl ether was heated in a 
sealed tube in the boiling water bath for 7-8 hr. The reaction mixture 
was treated in a similar manner to the preceding experiment. After 
treatment of the filtrate with saturated NaC104 solution, the quaternary 
salt deposited in the form of light yellow crystals, mp 175-176 ~ C 
(from ethanol) [16], yield 3.62 g (42%}. 

6-Bromo-l-(p-bmmophenyl)quinaldinium perchlorate. This was 
obtained in a similar manner to the preceding compound from 5 g of 
p, p' -dibromodiphenylamine [18], 10 ml of dioxane, 5 ml of HC1 (d 
1.19), and 5 ml of butyl vinyl ether. Heating was continued for 16-17 
hr. After steam distillar.ton, filtrarion, and treatment with 42% HC104, 
yellowish crystals were obtained. Yield 2.9 g (40%), mp 267-268 ~ C 
(decomp.), from aqueous ethanol. Found, %: C 39.62, 39.71; H 2.86, 
2.75; N 3.02. 3.10. Calculated for ClsI-I~Br2C104. ~ C 39.88~ H 2.46; 
N 2.87. 

2-Fotmyl- 6-methyl-l-(p-tolyl)quinolinium p-~olylhydrazone 
perchlorate (1). A mixture of 1 g of 6-methyl-l-(p-tolyl)quinaldinium 
perchlorate, 0.64 g of p, p'-diazoaminotoluene, and I0 ml of ethanol 
was boiled for 1 hr. During the heating, the solution acquired acherry- 
red color and crystals began to deposit from it; after cooling these 
were filtered off and dried. Recrystallization from ethanol yielded 
claret-red needles of I. Compounds II-XVII were obtained similarly. 

6 - Metho xy- 1- (p- m ethoxyphenyl)- 2 -(p- nitrophenylazomethylene) - 

1, 2-dihydmquinoline (XVIII). A solution of 0.5 g of 6-methoxy-l-(p- 
methoxyphenyl)quinaldinium perchlorate in 5 ml of ethanol was mixed 
with a hot solution of 0.~4 g of sodium anti-p-nitrobenzenediazoate 
in 5 ml of ethanol. A violet coloration rapidly appeared, and after 
8-4 hr a dark blue powder deposited. After crystallization from 
aqueous pyridine (1 : 1), compound XVIII was obtained in the form 
of blue needles with a metallic luster. Yield 40~ mp 227-228 ~ C 
(decomp.). Found, %: N 10.66, 10.80. Calculated for C24HzlN404, %: 
N 10.59. Xmax 582 nm (log ~ 8.82) (on acidification of the nonsaltlike 
dye, Xma x 470 nm). 

6-Bromo-1- (p-bromophenyl)- 2-(p- nitrophenylazomethylene)-l, 
2-dihydroquinoliue (XIX) was obtained similarly. Yield 32%. mp 217- 
218 ~ C (decomp.). Found, %: N 10.72, 10.50. Calculated for 
GnH~BrlN4Ch, g0: N 10.64. ),max 550 rim (log ~ 2.08) ( on acidifica- 
tion of the dye, )'max 475 nm). 
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