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Conditions have been found for  the iodination of naphtho[1,8-bc] thiophen-2-one.  A number  
of new thioindigoid dyes have been synthesized and the i r  photochemical  i somer iza t ion  has  
been p e r f o r m e d  in benzene .  

We have p rev ious ly  [2] desc r ibed  the chlor inat ion and bromina t ion  of naphtho[1,8-bc] thiophen-2-one 
(I) with e l e m e n t a r y  halogens .  The iodination of (I) with meta l l ic  iodine does not take p lace .  The reac t ion  
of iodine chloride under  seve re  conditions f o r m s  6-iodonaphtho[1,8-bc]thiophen-2-one (II) contaminated 
with a smal l  amount  of 6-chioronaphtho[1,8-bc] thiophen-2-one,  which is readi ly  s epa ra t ed  by  a single r e -  
c rys ta l l i za t ion .  

The synthes is  of (III-VI) (Table 1) takes  place smoothly  under  the conditions found for  the c o r r e s p o n d -  
ing bromine  de r iva t ives  [2, 3]. oo o 
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The condensat ion of (V) with the p-d imethylaminoani l s  of subst i tuted thionaphthene quinones gave a 
number  of u n s y m m e t r i c a l  dyes (VII-XIV) (Table 2), solutions of which in benzene were  subjected to photo-  
chemica l  t r ans  - -  eis  and c is  - -  ! t an s  i somer i za t ion .  The introduction of an iodine a tom into the molecule  
of the perinaphththioindigo (dye VI) and into the molecu les  of the dyes (VII-XIV) (Table 2) affects  the ab-  
sorpt ion s p e c t r a  of the t r ans  and c is  f o r m s  in lus t  the same way as the introduction of chlorine or b romine  
[3]. The iodine-subst i tu ted  dyes were  found to have an inc reased  capaci ty  for  photochemical  t r a a s - c i s  
i some r iz  ation. 

EXPERIME NTAL 

A solution of iodine chlor ide in acet ic  acid was p r e p a r e d  as desc r ibed  p rev ious ly  [5]. The concen-  
t ra t ion  of IC1 was 900 g / l i t e r .  

* Fo r  Communicat ion  XVI, see [1]. 
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TABLE 1. P r o p e r t i e s  of S u b s t a n c e s  H-VI) 

Comp. 

II 
Ill 
IV 
V 

Vl 

Empirical formula 

CIIHsIOS 
CI3H9IO4S 
CI4H9102S 
C~2H7IOS 
C24HIo1202S2" 

mp, *C 

201--202 
238--239 
11~-117 
131--133 

I,% 

found calc. 

40,53 40.65 
32,63 32,69 
34,22 34,46 
38.87 38.90 
39,00 39,15 

"field, % 

34,4 
98 
85,1 
72,3 
55,8 

* F o r  the dye (VI) in t r i c h l o r o b e n z e n e ,  X m a x  of the t r a n s  f o r m  is  
652.5 n m  ( r  3.4 �9 104), and  X m a  x fo r  the c i s  f o r m  520.5 n m  
( e m a x  2.0 �9 104). 
? The dye u n d e r g o e s  no change  up to 300~ and on f u r t h e r  he a t i ng  
i t  i s  i m p o s s i b l e  to d e t e r m i n e  a d i s t i n c t  m e l t i n g  o r  d e c o m p o s i t i o n  
po in t .  

/ ~ - \ x > - o z ~  .s- A 
T A B L E  2. P r o p e r t i e s  of the  D y e s  ~ ]:=c / ~ DT-R Ca) 

Comp. 

i 

VII 
VIII 

IX 
X 

XI 
XII 

XIII 
XIV 

6-OC2115 
4-CH3, 6-Cl 

6-C1 
H 

5-NQ 
4,5- Benzo 

6,7-(1'-CI)- Benzo 
5,6-Benzo, 7-C1 

Empirical formula 

C22HI3IO3S2 
C2]H1oCIIO~$2 
C2oH8CIIO2S2 
C2oH9IO2S2 
C2oH8NIO4S2 
C,~4H u I O2S2 
C24H1oCllO2S2 
C24H10C1 IO2S2 

Found, % 

5t,11 
45,61 
47,20 
50,66 
46,30 
54,91 
52,07 
51,65 

2,44 
2,24 
1,45 
1,82 
1,83 
2,09 
1,57 
1,66 

Comp. 

VII 
VIII 

IX 
X 

XI 
XII 

XtII 
XIV 

Calc., % 

c H 

51,17 2,53 
48,43 1,93 
47,40 1,59 
50,85 1,92 
46,43 1,55 
55,18 2,12 
51,76 t,8t 
5t,76 1,81 

vans form 

) m a x ,  8 �9 10 
nm 

cis form • um 
~max, - u a m ~ l  ~ ]  Yield. % 

8 . 1 0  4 nm . . . . .  ~orm I f_o_rm_ [ . . . . . .  

589 3,3 
597,5 3,7 
598,5 3. t 
600 3.0 
603,5 4.0 
606 3.a 
618 2,8 
621 3,3 

1,6 
1,8 
1,7 
1,6 
29 

1,4 
1,7 

471.5 
485 
486,5 
187,5 
494,5 
491 
505,5 
511 

7 ~,5 29 
6,5 33 
.3 6,5 37 

5,5 43 
~,5 48'5 63 40 
9 ~,5 64 
9 53 

*AX is  the d i f f e r e n c e  b e t w e e n  k m a x  of the dye of f o r m u l a  A and the 
u n s u b s t i t u t e d  dye [4]. 

6 - I o d o n a p h t h o [ 1 , 8 - b c ] t h i o p h e n - 2 - o n e  (II). Ove r  30 min ,  30 m l  of  a bo i l i ng  s o l u t i o n  of iodine  c h l o r i d e  
(27 g, 166 m m o l e s )  in a c e t i c  a c i d  w a s  a d d e d  to 5 g (26.8 m m o t e s )  of n a p h t h o [ 1 , 8 - b c ] t h i o p h e n - 2 - o n e  and the 
r e s u l t i n g  m i x t u r e  was  b o i l e d  wi th  400 m l  of w a t e r ,  a f t e r  wh ich  148 m l  of a 27.5% so lu t i on  of s o d i u m  b i -  
su l f i t e  w a s  a d d e d .  A f t e r  s t i r r i n g ,  the  p r e c i p i t a t e  was  f i l t e r e d  off, w a s h e d  wi th  w a t e r ,  and d r i e d .  Y ie ld  
5A g (64.4%), m p  171-176~ A f t e r  a s i ng l e  r e c r y s t a l l i z a t i o n  f r o m  e thano l ,  m p  198-199~ F o r  the c h e m -  
i c a l l y  p u r e  p r o d u c t ,  mp  201-202~ 

The s u b s t a n c e s  g iven  in T a b l e s  1 and 2 w e r e  ob ta ined  by  m e t h o d s  d e s c r i b e d  p r e v i o u s l y  [2,3]. 
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