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In the cyclization of 2-chloroaryl 2 '-arenesulfamidoaryl ethers to N-arylsulfonylphenoxazines 
rearrangement of the latter to C-arylsulfonyl-substituted phenoxazines is observed. 

In order to search for stabilizers for polymeric materials we made an attempt to synthesize the previous- 
ly tmdescribed 10-arylsulfonyl-substituted phenoxazines by cyelization of arenesulfamidophenyl phenyl ethers 
(IIIa-d) [1-3], from which sodium salts IV were initially obtained: the salts were subsequently heated in dimeth- 
ylformamide (DMF) for eyclization to 10-arylsulfonylphenoxazines (V). 
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l a  K = R ' = I / ;  b R=CI,  R'=H; C R=H, R'=CI; III a R = R ' = R " = H ;  b R=CI, R '=R"=H;  

c R=H,  R,=CI, R - = H ; d  R=CI, R ' = H ,  R"=CH 3 

The quantitative compositions of the products were in satisfactory agreement with the proposed formulas. 
However, the IR spectra indicate migration of the arylsulfonyl group from the nitrogen atom in the condensed 
ring of the phenoxazine molecule to give VI. As in the spectrum of unsubstituted phenoxazine, the IR spectra of 
VI contain characterist ic absorption bands at 700-1700 cm-~: in addition, the stretching vibrations of the SO 2 
group are  found at 1140-1160 em -1. The spectra of VI contain the intense absorption of the stretching vibrations 
of the NH group at 3330-3350 cm -1, whereas this absorption should vanish in the spectra of V. 

Cyclization does not take place in less polar solvents, part icularly in pyridine. An attempt to cyclize 
2-chloro-4-methylphenyl and 2-bromo-4-methylphenyl 2'-benzenesulfamidophenyl ethers did not give the de- 
sired results,  and this indicates the necessity for activation of the halogen by electron-acceptor substituents. 

We independently observed the rearrangement of 10-arylsulfonylphenoxazines VII, obtained by acylation 
of phenoxazine with arenesulfonyl chlorides. 
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TABLE 1. Yie lds  and Phys i ca l  Constants of the Synthes ized  Compounds 

Com- 
pound[ m p, ~ 

I 
I a 57--58 
I b 72--73 
I c 142--143 

IIb 50--51 

II c 121--122 

III~ 148--150 
III 107--109 
III ~ 177--178 
III 141--142 
V I a  242--244 

( d e c . )  
Vl b 272-273 

(dec.) 
VI c 251- 253 

( dec,~ 
VI d 253--254 

( dee. ) 
VII a 160--161 
VII b 174--176 
V I i i  179--181 

X 209--211 
X 178~-180 
X 205--207 

Empirical 
formula 

C12HrC12NOa 
Ci2HsCl_~NOa 
C~2HsCIaNOa 
C~2HsCIaNO 

C12HsClaNO 

CIsHtaCl~NOaS 
C~sH~CIaNOaS 
CI~HI=CI~NOaS 
C19H14CIaNOaS 
CIsHI=CINOaS 

C~8HnC12NOaS 

C~sHIICIzNOaS 

CI~HlaCI2.NOaS 

C~8HnNOaS 
C19HIsNOaS C,sH~CINOaS CIsHI~NOaS C19HIsNO2S 
ClsHI~CINOaS 

Found, % 

CI IN S 

4,9 4,9 I-- 
3,314,31 ,3,31 4,41 
;6,9 / 4,6 

8,01 3,51 
14,8 t 3,2 
!4,4[ 3,3[ 
t3,7 / 3,01 0,9 / 3,9 / 
8,0 / 3,4 t 
7,7 / 3,6 / 
�9 7,4 / 3,4 / 

- -  4,0 
- -  4 ,3  

-o1,1/ 
97 

Calc.,% 

CI ] N S 

5,0 4,9 -- 

3,314,41 -- 
3,31 4,41- 
6,9 4,8 / -- 

8,ot 3,5~ 8,1 
4,8 / 3,3 / 7,! 
:4,8 / 3,3/7,~ 
',4,o / 3,1 / 7,', 
1,014,0 t 9), 
8,11 3,61 8,~ 

8,1 / 3,61 8,', 

7,5[ 3,417,! 

- -  / 4,3I 9,! 
- / 4,2/9,~ 
9,9 / 3,9[ 9,( 
- -  / 4,3[ 9,! 
- / 4,2[ 9,~ 9,9/3,9[9,, 

IR spectrum, cm'l  

NH.~ NH SO~ --0-- 

Yield, 

% 

42 
48 
40 
86 

79 

97 
98 
94 
96 
38 

47 

38 

30 

76 
82 
50 
75 
60 
70 
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0.% _ : o 
SO2C6H4R ~ " ~ S O 2 C 6 H , R _  p 

Ylll  IX a-c 

V l l a  R = H ;  b R=CHa; e R=CI  

The f o r m a t i o n  of IX was c o n f i r m e d  by  the  p r e s e n c e  in i ts  IR s p e c t r u m  of an in tense  abso rp t ion  band at 
3330-3350 c m  - I  (NH) and a l so  by  i ts  comple te  ana logy  with the  s p e c t r u m  of phenoxazine ,  except  f o r  the band 
at 1160-1180 c m  -1 (S02). 

The r e a r r a n g e m e n t  p r o c e e d s  c o n s i d e r a b l y  m o r e  s lowly in so lvents  l e s s  p o l a r  than DMF. Migra t ion  of 
the  a ry l su l fony l  r e s i due  appa ren t ly  p r o c e e d s  t h rough  i n t r a m o l e c u l a r  ionizat ion of VII to give VIII, which is sub-  
sequen t ly  conve r t ed  to IX. 

The r e a r r a n g e m e n t  of VII d i s c o v e r e d  in this  r e s e a r c h  makes  it pos s ib l e  to  a s s e r t  that  in the case  of the  
cyc l i za t ion  of diphenyl  e the r s  III, N-subs t i tu t ed  phenoxaz ines  V a r e  f o r m e d  in i t ia l ly  and then undergo  r e a r r a n g e -  
merit to  give VI under  the s a m e  condi t ions  as  in the  c a s e  of VII. 

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

The IR s p e c t r a  of KBr  pe l l e t s  of  the  compounds  w e r e  r e c o r d e d  with a UR-20 s p e c t r o m e t e r .  The pu r i t y  
of  the p r o d u c t s  was  m o n i t o r e d  b y  t h i n - l a y e r  c h r o m a t o g r a p h y  (TLC) on Silufol UV-254 p l a t e s  in c h l o r o f o r m .  

2 -Ch lo ropheny l  2 ' - N i t r o p h e n y l  E the r s  (Ia-d, Table  1). A mix tu r e  of  0.05 mole  of chlorophenol ,  0.05 mole  
of  o -n i t roch lo robenzene ,  0.05 mole  of  p o t a s s i u m  carbonate ,  and 0.2 g of f r e s h l y  p r e p a r e d  copper  powder  was 
s t i r r e d  at 150-160 ~ fo r  5 h, a f t e r  which  it was  p o u r e d  into 5% NaOH. The r e su l t i ng  m i x t u r e  was  f i l tered,  and 
the  f i l t r a t e  was  ex t r ac t ed  with benzene .  The benzene  ex t r ac t  was  dried,  the benzene  was  evapora ted ,  and the 
r e s u l t i n g  p r e c i p i t a t e  was  c r y s t a l l i z e d  f r o m  cyc lohexane .  Compound Ia was  i so la ted  by  vacuum dis t i l la t ion.  

2 -Ch lo ropheny l  2 ' - A m i n o p h e n y l  E the r s  (IIa-c,  Table  1). A solut ion of 5 g of  I in a lcohol  was  ref luxed 
with s t i r r i n g  fo r  6 h with 10 g of  z inc and 3 ml of concen t r a t ed  HC1, a f t e r  which the m i x t u r e  was f i l tered,  and 
the  cooled f i l t r a t e  was  p o u r e d  into wate r .  The r e su l t i ng  p rec ip i t a t e  was  r e m o v e d  by  f i l t ra t ion,  dr ied,  and 
c r y s t a l l i z e d  f r o m  heptane .  In the  case  of Ia, the ini t ial  p roduc t  was  an oil, which was  s e p a r a t e d  f r o m  the water  
and acy la ted  without  pur i f i ca t ion .  

2 -Ch lo ropheny l  2 ' - A r e n e s u l f a m i d o p h e n y l  E t h e r s  (IIIa-d). A solut ion of 0.01 mole  of II  and 0.015 mole  of 
a r enesu l fony l  ch lor ide  in py r id ine  was  al lowed to s tand fo r  10 h, a f t e r  which it was  p o u r e d  into wa te r  with v i g -  
o rous  s t i r r i ng .  The  r e su l t i ng  p r e c i p i t a t e  was  r e m o v e d  by f i l t ra t ion,  dr ied,  and c r y s t a l l i z e d  f r o m  cyc lohexane .  

1357 



X-Arylsulfonylchlorophenoxazines  (Via-d, Table  1). A 5-mmole  sample  of sodium methoxide and 5 
m m o l e  of III were  dissolved in 30 ml  of methanol,  a f te r  which the solvent was r emoved  by vacuum distil lation, 
50 ml  of DMF was added to the residue,  and the mix tu re  was ref luxed for  7 h. It  was then cooled and poured  
into water .  The resul t ing prec ip i ta te  (where neces sa ry ,  NaC1 was added for  coagulation) was removed  by fi l-  
t rat ion,  dried, washed with benzene,  and c rys ta l l i zed  f r o m  ni t romethane.  

10-Arylsulfonylphenoxazines (VIIa-c, Table 1). A solution of 0.01 mole  of phenoxazine and 0.015 mole  of 
arenesulfonyl  chloride in 2 ml  of pyr id ine  was allowed to stand for  4 h, a f t e r  which the resul t ing p rec ip i t a te  
was washed with isopropyl  alcohol, r emoved  by fi l tration, dried, and c rys ta l l i zed  f r o m  isopropyl  alcohol. 

X-Arylsulfonylphenoxazines  {IXa-e. Table  1). A solution of 0.01 mole  of VII in DMF was ref luxed for  20 h, 
a f te r  which it was cooled and poured into 2% NaC1. The resul t ing  p rec ip i t a te  was r emoved  by fi l tration, dried, 
washed with benzene, and c rys ta l l i zed  f r o m  ni t romethane.  An additional amount of the reac t ion  product  was 
i so la ted  by evaporat ion of the benzene washes .  
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P O L Y M E T H I N E  D Y E S - F U R O [ 3 , 2 - e ] I N D O L E N I N E  D E R I V A T I V E S  

P .  I .  A b r a m e n k o  a n d  V.  G.  Z h i r y a k o v  UDC 668.8 : 547.722'754 

7 ,8 ,8 ' -Tr imethyt furo[3 ,2-e] indolenine  and polymethine dyes of var ious  types that a re  der iva t ives  
of this base  were  synthesized.  It is shown that incorpora t ion  of a furo[3,2] group in the 4 and 5 pos i -  
t ions of the indolenine res idue  in the cyanines leads  to a s m a l l e r  ba thochromic  shift  of the ab-  
sorpt ion m a x i m a  than does the introduction of thieno and benzo groups in the s ame  posit ion.  

On pass ing  f r o m  dyes with a 3,3-dimethylindolenine res idue  to  the cor responding  4, 5-thieno[3,2]deriva-  
t ives  (I) one obse rves  a s m a l l e r  ba thochromic  shift of the absorpt ion m a x i m u m  than on pass ing  to 4, 5-benzo- 
indolenine der iva t ives  (If). The bas ic i ty  of the thieno [3, 2- e] indolenine res idue  is  apprec iab ly  higher than that 
of the 3,3-dimethylindolenine res idue  [1]. 

~'.,~,,/~./'-CH 3 . 

I II 

We have synthes ized a new analogous he terocycl ic  b a s e -  7 ,8 ,8 ' - t r imethyl furo[3 ,2-  e]indolenine GII) - f r o m  

HNO2, O ~  /Ella 

HCI ll2SO,i ~ ~N:/ ~GH 3 

IV u I I I  

5-arninobenzofuran (IV) (see [2]): 
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