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Substituted arylhydrazones of 4-formyl-l-phenylquinolinium perchlo- 
rate have been obtained by the reaction of 1-phenyllepidlnium per- 
chlorate with a number of symmetrical diaz0amino compounds. 

Depending on the conditions, the react ion with dia-  
zo compounds of heterocycl ic  compounds containing a 
reac t ive  methyl  group may take place with the r e -  
p lacement  of one or  two hydrogen a toms by arylazo 
res idues .  They do not r eac t  with diazonium sa l t s  of 
quinaldine and lepidine [1], and their  alkyl halide de-  
r iva t ives  give mono- [2-4] or  a mix ture  of mono- and 
bisazo compounds [5, 6] while their  N-a ry l  der iva t ives  
and quaternary  sal ts  of thei r  N-oxides fo rm f o r m a -  
zans [7-9].  In contras t  to this,  the less  act ive diazo-  
amino compounds give only monoazo der ivat ives  [10, 
11]. Only diazoaminobenzene has so far  been used in 
react ions  with quaternary  sal ts  of heterocycl ic  bases .  

In o rder  to broaden the possibi l i t ies  of the synthe-  
s is  o f  monoazo der iva t ives ,  we have studied the r e a c -  
tion between 1-phenyllepidinium perch l0 ra te  and a 
number  of s y m m e t r i c a l  diazoamino compounds ( t r ia -  
zenes) with electron-donat ing and e lec t ron-accept ing  
subst i tuents  in the i r  nuclei. 

It was found that 1-phenyllepidinium perch lora te  
readi ly  r eac t s  with t r iazenes  on heating in ethanolic 
solution with the format ion of a ry lhydrazones  of 4 - fo r -  
myl- l -phenylquinol in ium perch lora te  I -VI I I  (see ta -  
ble): 
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I ~ = H ,  I1 R =  o - C H  3, I l l  R = n - C H 3 ,  IV R = o - O C H  3. 

V [~ = = p . O C H  3 V~ t~ ~ p - O C . H  5, Vi i  1~ = / ~ - C I ,  VIH R = p - B r  

Electron-donat ing substi tuents in the t r iazene  (CH~, 
OCtI3, OC2H~) acce le ra t e  this react ion,  while e lec-  
t ron-accept ing  subst i tuents  (C1, Br) r e t a rd  it and p ,p ' -  
dini t rodiazoaminobenzene does not r e a c t  e i ther  in eth- 
anol or  in amyl  alcohol even on prolonged heating. 

*For  communication LXVI, see [13]. 

The hydrazone s t ruc ture  of the compounds obtained 
was confirmed through independent synthesis  by the 
following route [12]: 

CH =~ N ~ N ~  N/CHa 
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C~Hs--NH--NH = 

The compounds obtained were  readi ly  soluble in 
acetone,  ni trobenzene,  n i t romethane,  dioxane, chlo- 
ro fo rm,  d imethyl formamide ,  acet ic  acid, and, on 
heating, in ethanol; they were  spar ingly soluble in 
benzene and in cold ethanol, and were  prac t ica l ly  in- 
soluble in e ther  and water .  Solutions of these corn- 
pounds in var ious  solvents a re  red  with d i f ferent  
t inges. With concentrated H~SO4 they give halochromic 
compounds which are  red-brown or ,  in the case of 
compounds IV, VII, and VIII, g reen .  On dilution with 
water ,  the original color  of the dye is r es to red .  
These substances  a re  capable of dyeing cotton fabric  
or  f iber  red and violet  without a mordant .  

The ary lhydrazones  I - V I I I  have a deeper  color than 
the corresponding bisazo derivat ives:f8] .  E lec t ron-  
accepting substi tuents (C1, Br) in the ary l  nucleus of 
the hydrazone res idue displace the absorpt ion maxi -  
mum hypsochromica l ly  and electron-donat ing subst i t -  
uents (CI-h, OCH.~, OC2H5) displace it ba thochromica l ly  
as compared  with the unsubsti tuted I. Compounds I -  
VIII change color  on the addition of alkali  and can be 
used as ac id -base  indicators .  Making an alcoholic so-  
lution alkaline leads to a deepening of the color  in the 
case  of e lect ron-donat ing subst i tuents  (VII, VIII) and 
to a lightening of the color in the case  of s t rongly 
e lect ron-donat ing substances  (V, VI). 

EXPERIMENTAL 

l-Phenyllepldialum perchlorat~. This was obtained with a yield of 
24.~0 by a modification of our previous method [8]. With stirring, so- 

lutions of 34 g (0.2 mole) of diphenylamine in 36 ml of acetone and of 

7.7 g (0.25 mole) of 97@o paraformaldehyde in 70 ml of water were 

added over 2 hr to a mixture of 75 ml of 57~ HCIO4, 50 ml of nitro- 
benzene, and I00 ml of acetone heated to the boil~ After the addition 

of the solntlom, the reaction mixture was heated for 2 hr and then 500 

ml of water was added and it was heated for another 2 hr. The isola- 



CHE MISTRY OF HETEROCYC LIC COMPOUNDS 235 

o: ' = R 
O O 

l H 

Ill o-CHa 

t l i  p-CHa 

I I o-OCHa 

p-OCHa 

V1 p-OC2H5 I 

VII! p-C1 

i 
Villi p-Br 

I 
[ 

CH=N--NH-• @ c l o ,  R 
t 

�9 
Mp (decomp), 
~ (solvent) 

248--249 
(acetone- 
ethanol) 
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kmax, nm 
ethanol I etha- Empirical formula Found, % 

t0.13; 
8.54; 

( e X  [ n o l +  
i x 10--4~ NaOH 

509 525 
(2.50) 

513 i 520 
(2.31) I 

C~2H18C1Na04 

C2zH2oCINaO4 9.90; 
8.tl; 

524 

522 

261--262" 526 
(nitromethane) (2.58) 

236--237 530 
(acetone- (2.66) 
ethanol) 

171--172 

C2~H20CINaO4 

C~H20CINaO5 

C2aH2oCINaO5 

Nl 990; 
8.35; 

N1 9.15; 
8.27; 

895; 
542 524 N1 7.54; 

(ethanol) (2.16) i 
146--147 544 523 C~H22CINaO5 gl 8.82; 
(ethanol) (2.31) 7.37; 

9.35; 
252--253* 528 C~2HI7CI2N304 ~1 15.43; 5021 
(acetone- (2.76) 
ethanol) 

N 8.72; 
257--258 25040 534 C2zHl~BrCIN304 3r+C1 22.75; 
(acetone- ( ) 
ethanol) 

*Without decomposition. 

10.14 9.8c I 
839 8.36 
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8.36 8.11 

9.91 9.60 I 
8.24 8.11] 
9.29 9.26 I 
8.14 7.83 

9.0t 9.26 
7.62 7.83 

8.86 8.98 
7,48 7.59 
9.54 9.17 

15.02 !15.49 

50.4 

55.9 

66.2 

89.9 

53.2 

65.5 

67,6 

71.8 

tion and purification of the products was carried out in a similar man-  
ner to the previous work [8]. 

Phenylhydrazone of 4-formyl-l-phenylquinolLnium perchIorate ( I ) .  

a) A mixture of 1 g (3.1 raM) of 1-phenyllepidinium perchlorate 
and 0,6 g (3.1 mM) of diazoaminobenzene in 10 mt of ethane1 was 
heated at a gentle boil for 20 rain. During the heating process, the re- 
action mixture acquired a cherry-red color and crystals began to de-  
posit from the solution. After cooling, filtering and washing with 
ether, the crude dye was obtained. Two recrystallizations from a mix-  
ture of acetone and ethanol (1:1) gave I in the form of a lustrous dark 
red microcrystalline powder. 

Compounds II-IV, VII, and VIII were obtained similarly. 
b) By heating to the boil, 1.17 g (2.5 mM) of N-(4-dimethytami-  

nophenyl)-( l ' -phenyl-4 ' -quinolyl)azomethine perchlorate was dis- 
solved in a mixture of 25 ml  of ethanol and 25 ml  of water, with the 
addition of 2 ml of concentrated hydrochloric acid. A solution of 0.4 g 
(2.5 raM) of phenylhydrazine hydrochloride in 10 ml of water was add- 
ed to the initial solution with stirring, whereupon the reaction mixture 
acquired a bright red color and, after cooling, lustrous dark red crys- 
tals deposited. Yield 0.75 g (71%). They were recrystallized from eth- 
anol and acetone with the addition of a few drops of HCIQ. A mixture 
with a sample obtained from diazoaminobenzene gave no depression of 
the meking point, kmax 509 nm (ethanol, 6 2.48 X 104), changing to 
525 n inon  the addition of alkali. Found, %: N 9.85, 9.90. Calculated 

for C22HlgC1N=s %: N 9.89. 
p-Methoxyphenylhydrazone of 4-formyl-l-phenylquinolinium per- 

chlorate (V). A mixture of i g (3.1 raM) of l-phenyllepidinium per- 
chlorate and 0.8 g (3.1 raM) of p,p'-dimethoxydiazoaminobenzene in 
5 ml of ethanol was heated for 10 min. After cooling, the reaction 
mixture was treated with ether, dissolved in the minimum amount of 
acetone, and precipitated with a large volume of water. After filtra- 
tion, the precipitate was dried, washed with ether, and twice crystal- 
lized from ethanol with the addition of HC1Od, Compound V was ob- 
tained in the form of a violet microcrystalline powder, 

Compound VI was obtained similarly. 
The absorption curves were recorded on an SF-2M spectrophotom- 

eter. 
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