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XIV* AZOLOCYANINES FROM 3,5-DIARYLTHIAZOLIUM AND 3,5- 

DIARYLOXA ZOLIUM SALTS 
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A method has  been developed for  the p repa ra t ion  of 3 ,5-d ia ry l th iazo l ium and 3 ,5-diaryloxa-  
zol ium sa l t s ,  and cyanine dyes have been synthes ized  f r o m  these.  

Thiazolocyanines  with a ry l  r ad i ca l s  a t tached s imul taneous ly  to carbon and ni t rogen a toms of the 
thiazole nucleus have not h i ther to  been obtained. Never the less ,  it is known that  the introduction of a ry l  
r e s idues  into the thiazole  nuclei  of th iazolocyanines  and into the oxazole  nuclei of oxazolocyanines  i m p a r t s  
to them the p rope r ty  of component - s tab i l i ty ,  a p rope r ty  n e c e s s a r y  for  thei r  use  as pho tosens i t i ze r s  in color  
f i lms .  Consequently,  the development  of methods for  the synthes is  of 3 ,5 -d ia ry l th iazo l ium and 3 ,5 -d ia ry loxazo-  
l ium sa l t s  and cyanine dyes  f r o m  them is of some  prac t i ca l ,  as well as scient i f ic ,  in te res t .  

The syn thes i s  of the azol ium sa l t s  (III,IV) was effected by the reac t ion  of b romomethy l  a ry l  ketones  
with a roma t i c  p r i m a r y  amines ,  the subsequent  acetyla t ion of the a ry laminomethy l  a ry l  ketones  (I) fo rmed ,  
and the cycl iza t ion  of the i r  ace ty l  de r iva t ives  (II). Cyclizat ion in the p r e s e n c e  of phosphorus pentasulf ide 
led to 3 ,5 -d ia ry l th iazo l ium sa l t s  (IID and cycl iza t ion in the p r e s e n c e  of phosphorus pentachlor ide  led to 3,-  
5 -d ia ry loxazo l ium sa l t s  (IV). Informat ion  on compounds I - IV is given in Table 1. 

_~Os _~O (CHoCO)20 Ar--C/~ O PCl~ A r - - ~ _  Ar + H2N_Ar I ~ At II H2C_ NH CH3COCI H2C .N ~C-Clt,:,. ~ KI CHa 
T 
Ar I Ar I +P/~ ~o,I 

I II ," I l l  Ar +--I';--'--S 

,+c,o++ 
IV 

The azo l ium sa l t s  III and IV were  then conver ted  into cyanine dyes - monomethinecyanines  and d ime-  
th inemerocyan ines .  As the f igures  given in Tables  2 and 3 show, a change in the na ture  of a ry l  r ad ica l s  
both on the n i t rogen a tom and in posit ion 5 has a l m o s t  no effect  on the absorp t ion  m a x i m u m  of the dyes of 
the types studied. P rac t i ca l ly  no d i f fe rences  in absorpt ion a r e  observed ,  e i ther ,  in a compar i son  with the 
absorp t ion  max ima  of the analogous dyes with ethyl groups on the ni t rogen a toms .  

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

Ary laminomethy l  Aryl  Ketones (I). With gent le  heating,  0.05 mole  of a b romomethy l  a ry l  ketone (o~- 
b romoace tophenone ,  p--methoxy-~o-bromoacetophenone) was d isso lved  in 40 ml of ethanol and 0.05 mole  of 
an a roma t i c  amine  (ani l ine,f i -naphthylamine,anis idine)  was added. The mix tu re  was s t i r r e d  at  r o o m  t e m -  
pe r a tu r e  for  1 hr .  The p rec ip i t a te  was s epa ra t ed  off, washed with ethanol and water,  and c rys t a l l i zed  f r o m  
ethanol. 

*For  Communicat ion XIII, see  [ 1 ]. 
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TABLE 1. Azol ium Salts and Intermediates in Their Synthesis* 

Compound mp *C 

w-(t3-Naphthylamino)acetophenone 

~o-Anilino-p-methoxyacetophenone 

-(p-Methoxyphenylamino) aceto- 
phenone 

w-[Acetyl(phenyl)amino]aceto- 
phenone 

oJ -[Aeety1(p -met hoxyphenyl) a mi- 
no]acetophenone 

w-[Acetyl(phenyl) amino]-p-meth- 
oxyacetophenone 

~-[Acetyl(B-naphthyl) amino]ace- 
tophenone 

2 - Meth71- 3,5- diphenvloxazolium 
iodidd 

2 -Methyl -3 -( 8-n aphthyl) - 5 -phen - 
nyloxazolium iodide 
-(p-Methoxyphenyl) -2-methyl-5- 

2 phenyloxazolium iodide " 
-Methyl-3, 5-diphenylthiazolium 
perehlorate 

2-Methyl-3-(~-naphthyl)-5-phen- 
ylthiazolium perehIorate 

5-(p-Methoxyphenyl)-2-methyl-3- 
phenylthiazolium perchlorate 

148--- 1~4/9 

106--108 

178--1801" 

131 

82--84 

111--112 

816 

232--235 

2~&-222 

2'15--217 

197--199 

223 

183--184 

Empirical 
formula 

CIsHIsNO 

C15HI~NO2 

C,6H1sNOg 

C~?H~TNO~ 

CIvHIvNO3 

C2oHIvNO2 

C,6HI4JNO 

C20H,6JNO 

CavHI6JNO2 

CI6Hz4CINO4S 

C20Hj6C1NO4S 

C 17HI6C1NO4S 

/ Cal- Ele- .~ound~i 
ment .9o [ lasted, 

% 

C 0z,75 
H 5,76 
C 74,68 
H .6,22 

C 75,89 
H 5,92 
C 72,08 
H 6,01 
C 72,08 
H 6,01 
C 79,21 
H 5,61 
I 34,99 

I 30,75 

I 32,32 

S 9,10 

S 7,97 

S 8,36 

82,21 
5,57 

74,93 
6,23 

75,20 
6,05 

7I ,68 
6,20 

71,89 
6,00 

79,27 
5,86 

35,31 

30,71 

32,01 

9,17' 

7,90i 

8,87 

*Phenylaminoacetophenone has been described in the l i terature [2]. 
t The substance was identified in the form of the acetyl  derivative.  

T A B L E  2.  2- [ (3-Aryl -  5- ph eny l ,  4-thia zol in- 2-yl idene)methyl  ]- 3- 
ethylbenzothiazolium Iodides 

Ar Y 
mp ~ 

281--282 

271--270 

273--274 

274--275 

412 

412 

412 

442 

Empirical 
formula 

C25H21IN2OS 

C29H23 IN~OS 

C29H2,I N20:S 

CssH2,C|N~O4S2 

Ele- Found, Calc~- 
ment % la~d, 

I 24,17 24,24 
23,92 

I 21,76 22,14 
22,02 

I 22,56 22,74 
22,49 

S 12,70 12,49 
12,55 

phony, 

B -Naphthyi 

p-Methoxyphenyl 

Pheuyit 

Yield, 
~o 

48 

33 

50 

77 

I 
!Yield, 

% 

Quant, 

63 

85 

82 

65 

85 

85 

44 

70 

51 

38 

54 

*The analogous  dyes  with Y = O and an ethyl g roup  on the n i t r o g e n  
a tom have k m a x  412, and those  with Y = S have Xma x 437 n m .  
Tin the f o r m  of the p e r c h l o r a t e .  

A c e t y l ( a r y l a m i n o m e t h y l )  A r y l  Ketones  (II). A m i x t u r e  of 0.05 mole  of the hydroch lor [de  of a compound 
I, 0.05 mo le  of ace ty l  ch lo r ide ,  and 60 ml  of ace t i c  a nhyd r i de  was bo i led  for  3 h r .  The ace t i c  a nhyd r ide  was 
dr ivenof f  i n v a c u u m ,  and the r e s i d u e  was t r i t u r a t e d  with ethanol ,  f i l t e r ed  off, and r e c r y  s t a l l i z e d f r o m  ethanol  
or  l i g r o i n  (see Tab le  1). 

3 , 5 - D i a r y l o x a z o l i u m  Salts  (III). 0.03 mole  of a compound  II was t r i t u r a t e d  with 0.05 mo le  of phos -  
phorus  pen tach lo r ide .  The m i x t u r e  m e l t e d  by spon taneous  hea t ing  and then so l id i f ied ,  a f t e r  which i t  was 
ground,  t r e a t e d  with water ,  and ex t r ac t ed  with b e n z e n e ;  the aqueous  l a y e r  was then t r e a t e d  with 20% po -  
t a s s i u m  iodide so lu t ion .  The p r e c i p i t a t e  was  washed  with ace tone .  
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TABLE 3. 5- [3 ,5-Diaryl th iazol id in-2-yl ideneethyl idene]-3-e thyl-  

2- thioxothiazol idin-4-ones 

\ j=c . -c .=r - -  ~ 
~ r  U N S 

I 
C 2 I t  s 

Ar 

Phenyl 

Phenyl 
8-Naphthyl 

At'  

Phenyl 

p-Methox~phenyl 
Phenyl 

mp 
~ 

212-- 
214 
23'5 
187 

Xrnax Empirical 
nm formula 

565 

562 
,558 

C22HlsN20Sa 

C23H~oN20~Sa 
Cu6H2oN2OSa 

S.% ~- 

Found calc. ~>..~ 

/ 
2~.58; 22,75 22,75 / l~t 

20,95; 2'0,81 21,24 I 18 
19,73; 19,89 20,34 i 3(} 

3 .5-Diaryl thiazol ium Salts (IV). 5 g of a compound II was t r i tura ted with 5 g of phosphorus penta- 
sulfide and the mixture  was heated at 140-150~ in a wide test- tube with s t i r r ing  for 30 rain. The melt  
was extracted severa l  t imes with hot water, and the extracts  were combined, evaporated to small  volume, 
and t reated with a solution of sodium perchlorate~ The precipi tate  was dissolved in acetone and reprec ip -  
itated with ether  (see Table 1). 

Monomethinecyanines.  Equimolecular  amounts (0.002 mole each) of a 3 ,5 -d ia ry l -2-methy lazo l ium 
salt  and the ethyl tosylate  der ivat ive of 2-methylthiobenzothiazole in 5 ml of anhydrous ethanol in the pre-  
sence of 0.002 mole of t r ie thylamine were heated to the boil for 45 rain. The precipitate was r e c r y s t a l -  
l ized f rom ethanol (see Table 2). 

Dimethinemerocyanines .  Equimolecular  amounts (0.001 mole each) of aryl  perchlora te  derivat ives 
of 5-aryl-2-(co-anil inovinyl)thiazoles,  3-ethylrhodanine,  t r ie thylamine (+10% excess) and acetic anhydride 
in 4 ml of absolute ethanol were heated to the boil for  45 rain. The dyes were isolated by the addition of 
water and chromatographed in ch loroform solution on alumina and were then c rys ta l l i zed  f rom ethanol or  
a mixture of ethanol and ni t romethane (see Table 3). 

i . 
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