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N-arylquinaldinium iodides and perchlorates have been obtained by 
the condensation of 2-methyl-5-nitrophenyl- and 4-chloro-2-nitro- 
phenyl-6-naphthylamines with paraldehyde. Carboeyanines and styryls 
have been synthesized from these salts. 

of t~-naphthol, and 0.1 g of crystalline iodine at 180~ ~ C for 15 hr. 
The reaction mixture was washed with 10~ HC1 solution and with 
NaOH, dissolved in benzene, dried with CaC12, and distilled in vac- 
uum. Bp 175 ~ C (1 ram). Small light-yellow needles, mp 82~ ~ C 

Only a few N-a ry lqu ina ld in ium sa l t s  with two sub- 
s t i tuents  in the nucleus  a r e  known [1]. Only r e c e n t l y  
have N-a ry lqu ina ld in ium sa l t s  with e l e c t r o n - a c c e p t i n g  
subs t i tuents  been obtained [2-4].  In o r d e r  to study 
compounds with such a s t r u c t u r e  fu r the r ,  we have p r o -  
pa red  N - ( 4 - c h l o r o - 2 - n i t r o p h e n y I ) - 5 , 6 - b e n z o q u i n a l d l -  
n ium p e r c h l o r a t e  (Ia) and N - ( 2 - m e t h y l - 5 - n i t r o p h e n y l ) -  
5 ,6 -benzoquina ld in ium p e r c h l o r a t e  (IIa) by condensing 
the c o r r e s p o n d i n g  amines  with pa ra ldehyde  in h y d r o -  

c h lo r i c  acid.  

---Nil r HC~ ~ _ _ C ~ a  
dioxane 

I f X 

R' ] R =  NO?;  R ' = 4 - C I  R' 
| II  R -- CHa;  R' = 5 - N O 2  II 

l a , l l a X  - CIO~ ; |b .  l i b  X = I  

Conf i rma t ion  of the s t r u c t u r e  of the sa l t s  i so la t ed  

is g iven  by t h e i r  UV s p e c t r a ,  which have the t h r e e  ab-  
so rp t ion  bands c h a r a c t e r i s t i c  for  5 , 6 ' b e n z o q u i n a l d i -  
n ium sa l t s  [5] (see f igure)  and d i f fe r  f r o m  the UV 
s p e c t r a  of the N-naphthy lqu ina ld in ium sa l t s  [6] that 

could be f o r m e d  if cye l i za t ion  took p lace  in a d i f f e ren t  

d i r ec t i on .  The  p r e s u m e d  s t r u c t u r e  of the sa l t s  ob- 
ta ined is  c o n f i r m e d  to s o m e  extent  a l so  by the pos i t ion  
of the abso rp t ion  m a x i m a  of the ca rbocyan ine  dyes  

syn thes i zed  f r o m  t h e s e  sa l t s  (~650 nm). If the naphthyl -  
qu ina ld in ium sa l t s  had been  f o r m e d ,  the m a x i m a  of the 

absorp t ion  s p e c t r a  of the c o r r e s p o n d i n g  c a r b o e y a n i n e s  
would be a p p r o x i m a t e l y  in the 625-630  nm r e g i o n  [7], 

which is not the ca se .  
We have a l so  obta ined s t y r y l s  by condens ing  the 

benzoquina ld in ium sa l t s  I and II wi th  p - d i m e t h y l a m i n o -  

benza ldehyde  in ace t i c  anhydr ide .  The  in t roduc t ion  of a 

n i t ro  group into the phenyl  nuc leus  leads  to a d i s p l a c e -  

ment  of the abso rp t ion  m a x i m u m  in the s h o r t w a v e  

d i r ec t i on  of the s p e c t r u m  by 11-20  n m  as c o m p a r e d  

with the uns~bs t i tu ted  compound,  the h y p s o c h r o m i c  

shif t  d i f fe r ing  f r o m  the addi t ive  f i g u r e  by 85 -95  nm.  

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

N-(4-Chloro-2-rd~rophenyl)-~-rmphthzlamlne was obtained by 
heatin.K 15 g (0.087 mole) of 4-chloro-2-nitroaniline, 12 g (0.083 mole) 

* F o r  c o m m u n i c a t i o n  LXVII, s ee  [9]. 
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Absorp t ion  c u r v e s  of q u a t e r n a r y  

sa l t s  in e thanol :  1) N - ( 4 - c h l o r o -  
2 -n i t r opheny i ) -5 ,  6 -benzoqu ina l -  

d in ium p e r c h l o r a t e  (Xma x 235, 
275, 374 nm; log e 4.60, 4.56, 
2.73); 2) N - ( 2 - m e t h y l - 5 - n i t r o -  
p h e n y l ) - 5 , 6 - b e n z o q u i n a l d i n i u m  

p e r c h l o r a t e  (Xma x 220, 260, 
346 nm; log e 4.45, 4.58, 3~ 

(from petroleum ether). Yield 6 g (20~ Found, %: C1 12.27, 11.76; 
N 9.51, 9.77. Calculated for CIsHnC1N 2 02, o]o: C1 12.21; N 9.38. 

N-(2-Methyl-5=nkrophenyl)-~-naphthylamine was obtained simi- 
larly. Bp 156 ~ C (2-3 mm). Small light-yellow needles, mp 74~176 
(from petroleum ether). Yield 36~ Found, %: N 10.47, 10.64. 
Calculated for C17 HleN202, %: N i0.09. 

N- (4- Chloro- 2 - niuophenyl)- 5,6-benzoquinaldinium perchlorate 
(In). With cooling, 2 ml of paraldehyde was added to 2 g (6.7 mM) of 
N-(4- chloro - 2 - nitrophenyl)- ~- naphthyla mine, 1 ml of hydrochloric 
acid (d 1.19), and 10 ml of dioxane. The mixture was heated in a 
sealed tube in the water bath for 10 hr. The dioxane was distilled off 
with steam and the unchanged secondary amine was separated off. The 
chloride was converted into the less water-soluble perchlorate by the 
addition of a saturated solution of sodium pemhlorate. The perchlo- 
rate Ia was obtained in the form of a light-yellow powder with 
mp 280 ~ C (from water). Yield 0.54 g (18%). Found, %: N 6.45, 6.76. 
Calculated for C20HlaC12N2Os, %: N 6.46. 

N-(4-Chloro-2-nltmphenyl)-5,6-benzoqulnaldinium iodide (Ib). 
The chloride, obtained similarly, was converted into the iodide by the 
addition of a saturated solution of potassium iodide. Mp 245~ C (from 
water). Yield 0.64 g (20%). Found, %: N 6.12, 6.16. Calculated for 
Cz0HlaN202, %: N 5.87. 

N- (2- Methyl-5- nitrophenyl)-@,6- benzoqulnaldialum perchlorate 
(IIa). was obtained as described previously [8]. A mixture of 2 g of N- 
(2-methyl-5-nitrophenyl)-B-naphthylarnine, 1 ml of hydrochloric 
acid (d 1.19), and 2 ml of paraldehyde in dioxane was heated at 100 ~ C 
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in a sealed tube for 9_5 hr. The product was worked up by the method 
described above. Mp 226 ~ C. Yield 0.7 g (23.3%). Found, %: N 6.87, 
6.45. Calculated for CaH17C1NzO6, %. N 6.53. Then the chloride was 
converted into the iodide lib by the addition of a saturated solution of 
potassium iodide. Mp 134 ~ C. Yield 0.96 g (30%). Found, %: N 6.05, 
5.97. Calculated for CnHlvINsOs, %: N 6.13. 

Bis[1-(2- methyl- 5- nitrophenyl)- 5, 6- benzoquinoline- 2]trimethine- 
cyanine pemhlorate (III). A mixture of 0.2 g (0.45 raM) of the per- 
chlorate Ia, 0.1 ml of orthoformic ester, and 1.5 ml of dry pyridine 
was heated to a moderate boil for 3 hr. The dye was precipitated from 
solution with ether, washed with wamr, and crystallized from ethanol. 
Mp 251 ~ C. Yield 0.115 g (32%), Xma x 647 nm (in ethanol). Found, 
%: N 7.03, 6.80. Calculated for C41H~ClaN4Os , %: N 6.90. 

BIs [1-(2-m ethyl- ~.nitmphenyl)- 5, 6.,benzc~luinoltne,. 2It rim ethlne- 
cyanine perchlorate (IV). A mixture of 0.3 g (0.7 mM) of the perchlor- 
rate Ha, 0.12 ml of orthoformic ester, and 2 ml of pyridine was heated 
for an hour. Yield 0.2 g (41%). Mp 231"--232 ~ C (from 50% ethanol). 
kma x 650 nm (in ethanol). Found, %: N 7.28, 7.33. Calculated for 
C4aH31C1N4Oa, ~:  N 7.31. 

[1-(4- Chloro-2-nitrophenyl)- 5,6-benzoquinoline- 2]-p-dimethyl-  
aminostyryl perchlorate (V). A mixture of 0.3 g (0,67 raM) of the per- 
chlorate la, 0.1 g (0.67 raM) of p-dimethylaminobenzaldehyde, and 
2.5 ml of acetaldehyde was heated under reflux. The dye was obtained 
in the form of small crystals with mp above 300 ~ C (from isobutanol). 
Yield 0.3 g (77%~ Xma x 543 nm. Found, %: N 7.31, 7.29. Calculated 
for CagHsaC1N306 , %: N 7.35. 

[1-(2- Methyl- 5-nitrophenyl)- 5,6-benzoquinoline- 2]-p- dimethyl- 
amtnos~-ryl iodide (VI) was obtained by heating by 0.3 g (0.66 mole) 
of the iodide IIB, 0.09 g (0.6 mM) of p-dimethylaminobenzaldehyde, 
and 2.5 ml of acetic anhydride for 45 rain. The dye was precipitated 

with ether and crystallized from ethanol. Mp 282 ~ C; yield U.2 g, 
54%. krnax in ethanol 534 n~. Found, ~]'~: N 7.01, 6.98. Calculated 
f.or CsgH261N3, %: N 7.15. 
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