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S U B S T I T U T E D  2 - A R Y L I M I N O N A P H T H O [ 1 , 8 - b c ] T H I O P H E N E  

M .  A .  M o s t o s l a v k i i ,  S .  I .  S a e n k o ,  
V .  G.  N a z a r ' k o ,  a n d  I .  V .  K r u t o v s k a y a  

UDC 547.732.734.736.07 : 668.8 

The f i r s t  dyes based  on naphtho[1,8-bc]thiophen-3-(2H)-one were  synthesized.  The carbonyl  
group of these  compounds has lower  reac t iv i ty  than the carbonyl  group of naphthostyryl  in 
condensation with a r y l a m i n e s .  

Naphtho[1,8-bc]thiophen-3(2H)-one (I) is i soelec t ronic  with respec t  to naphthostyryl  (II) and 1-phenalen-  
one. Approximate ly  100 patents on dyes f r o m  naphthostyryl  have been granted  in the las t  15 y e a r s .  On the 
other  hand, although the methods for  the p repara t ion  of and the physical  and chemical  p rope r t i e s  of I have been 
studied (for example,  see  [1-3]), not one specif ic  dye based on it has been descr ibed .  

We have synthes ized yellow d i s pe r s e  dyes of the genera l  fo rmula  IV (see Table  1) that include a naphtho- 
[1,8-bc]thiophene f r agmen t  by condensation of naphthothiophenone I with a roma t i c  amines  III, containing a ni t ro 
group, in the presence of phosphorus oxychloride. 

POCla ~ N  
+ ArNH 2 

I, I1 III IVa-~, Y 

IVa- f ,  I X=S: I I .Y X=NH 

The dyes on lavsan  have good light f a s tness  but unsa t i s fac tory  r e s i s t ance  to subl imation at 200 ~ (Table 1). 

In con t ras t  to naphthostyryl  [4], I does not give Schiff bases  (V) with aniline and other amines  that do not 
contain a nitro group (o-bromoani l ine ,  aminoacenaphthene,  p-aminobenzoic  acid, etc.).  The mechan i sm of the 
condensation of carbonyl -conta in ing  substances  with amines  in the p re sence  of phosphorus oxychloride has 
usual ly  not been cons idered  [5, 6]. 

§ 
X~C--OPOCI~ 
I I 

, ,, ~ ~ Poci~ - -  ~ �9 Ipoc'41 (I) 

VI X~S;  VII X=NH 

+ 

A r N H  2 + 2 POCI 3 --- '~" ( A r N H 2 - P O C I 2 ) . P O C I  4 (2) 

VI, VII + ArNH 2 ~ IV.V + HPOCI 4 + PO(Olt)CI 2 (3) 

If phosphorus oxychloride is capable  (see [7]) of undergoing reac t ions  (1) and (2), it may be a s sumed  (see 
[8]) that  ni t roani l ines ,  re ta ining sufficient nuc leophi l ic i ty for  reac t ion  (3) with carbonium ion VI, have re la t ive ly  
low bas ic i t i es  that insure  the p r e s e n c e  in solution of the n e c e s s a r y  concentrat ion of the f r ee  amine,  not deac-  
t iva ted  by reac t ion  with phosphorus oxychloride.  Basic amines  (aniline, etc.) r eac t  with phosphorus oxychloride 

Rubezhnoe Branch of the Sc ien t i f i c -Resea rch  Inst i tute of In te rmedia tes  and Dyes.  T rans l a t ed  f rom 
Khimiya Getero ts ik l icheskikh  Soedinenii, No. 8, pp. 1036-1038, August, 1976. Original  a r t i c l e  submit ted July 
15, 1975; revis ion  submit ted  January  27, 1976. 
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more  near ly  completely.  The residual  amine concentrat ion is sufficient for  react ion with cation VII but in- 
adequate for  react ion with cation VI. The high react ivi ty  of cation VII is probably associa ted with the lower 
polar izabi l i ty  of the ni trogen atom as compared  with the polar izabi l i ty  of the sulfur atom. 

The synthesized substances do not luminesce e i ther  in solution or in the solid state.  

EXPERIMENTAL 

The UV spectra of dioxane (purified by the method in [9]) solutions of the compounds were measured with 
an SF-4A spectrophotometer. 

2-(4-Nitrophenylimino)naphtho[l,8-bc]thiophene. A mixture of 1 g (5.3 mmole) of naphtho[l,8-bc]thio- 
phen-2-one, 0.82 g (5.9 mmole) of p-nitroaniline, and 6 ml of chlorobenzene was stirred and heated to 80 ~ and 
0.98 ml (10.6 mmole) of phosphorus oxychloride was added in the course of 30 min. The mixture was then 
heated at 128 ~ for 4 h, cooled to 20 ~ and poured into i00 ml of ice water. The aqueous mixture was neutral- 
ized to pH 9 with 10% alkali solution, the chlorobenzene was removed by steam distillation, and the resulting 
precipitate was removed by filtration, washed to neutrality with water, and dried to give yellow needles with 
mp 207 ~ (from benzene}. 

The other dyes (see Table I) were similarly obtained~ They were unstable with respect to the action 
of acids. 

1~ 
2. 
3. 
4. 
5. 
6. 

7. 
8. 

9. 
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