
HALOGEN-SUBSTITUTED 2 -  ( 2 ~ - A R  E N E S U L F O N Y  L A  M I N O P H  E N Y  L )  - 

4 H - 1 , 3 -  B E  N Z O X A  Z - 4 -  O N E S  

M.  V .  L o s e v a ,  B .  M.  K r a s o v i t s k i i ,  a n d  B .  M .  B o l o t i n  UDC 547.867.2 

C h l o r o -  and  b r o m o - s u b s t i t u t e d  2 - ( 2 ~ - t o s y l a m i n o p h e n y l ) - 4 H - 1 , 3 - b e n z o x a z - 4 - o n e s  and 2- (2  ~- 
t o s y l a m i n o p h e n y l ) - 4 H - n a p h t h o [ 2 , 3 - d ] - l , 3 - o x a z - 4 - o n e s ,  t h e i r  a b s o r p t i o n  s p e c t r a  a t  r o o m  t e m -  
p e r a t u r e ,  and t h e i r  l u m i n e s c e n c e  s p e c t r a  a t  77 deg K a r e  d e s c r i b e d .  

We have  p r e v i o u s l y  shown tha t  2 - ( 2 , - a r e n e s u l f o n y l a m i n o p h e n y l ) - 4 H - 1 , 3 - b e n z o x a z - 4 - o n e s  [1] a n d t h e i r  
naph thy l  a n a l o g s  [2] have  i n t e n s e  l u m i n e s c e n c e  and tha t  the  n a t u r e  of the  a c y l  r e s i d u e  a p p r e c i a b l y  a f f ec t s  

the  p o s i t i o n  of the  l u m i n e s c e n c e  m a x i m u m  [3]. 

In o r d e r  to e l u c i d a t e  the  e f fec t  of s u b s t i t u e n t s  on the l u m i n e s c e n c e  p r o p e r t i e s ,  we s y n t h e s i z e d  a n u m -  
b e r  of  2 - ( 2 L t o s y l a m i n o p h e n y l ) - 4 H - 1 , 3 - b e n z o x a z - 4 - o n e s  and 2 - ( 2 ' - t o s y l a m i n o p h e n y l ) - 4 H - n a p h t h [ 2 , 3 - d ]  [1, 
3 ] - o x a z - 4 - o n e s  with s u b s t i t u e n t s  a t  v a r i o u s  p o s i t i o n s .  

o o 
ir 

8 I 2"~-J3 
~1 N--SO2C6H4 CH3 HN--SO2C6H4CH 3 

This  c o m m u n i c a t i o n  i s  d e v o t e d  to an i n v e s t i g a t i o n  of h a l o g e n - s u b s t i t u t e d  b e n z o x a z o n e s  and  n a p h t h o x a -  
zones  (R = C1, Br) .  

The h a l o g e n - s u b s t i t u t e d  N - t o s y l a n t h r a n i l i e  a c i d s  and t h e i r  a c i d  c h l o r i d e s  (Tab le  1) w e r e  o b t a i n e d  by 
the m e t h o d  r e c o m m e n d e d  f o r  u n s u b s t i t u t e d  N - t o s y l a n t h r a n i l i e  a c i d  [4]. I t  shou ld  be  no ted  tha t  the  a c i d  c h l o -  
r i d e s  s y n t h e s i z e d  a r e  u n s t a b l e  and a r e  p a r t i a l l y  e o n v e r t e d  to b e n z o x a z o l e s  on p r o l o n g e d  s t o r a g e .  The 2- 
( N - T o s y l a n t h r a n o y l a m i n o ) - a - n a p h t h o i c  and t o s y l a n t h r a n o y l a n t h r a n i l i c  a c i d s  w e r e  o b t a i n e d  by a c y l a t i o n  of 
2 - a m i n o - 3 - n a p h t h o i c ,  a n t h r a n i l i e ,  o r  s u b s t i t u t e d  a n t h r a n i l i c  a c i d s  with the  a c i d  c h l o r i d e s  of  t he  a p p r o p r i a t e  
N - t o s y l a n t h r a n i l i c  a c i d s  in g l a c i a l  a c e t i c  a c i d  [5] ( T a b l e s  2 and 3). 

T A B L E  1. 
r i d e s  

S u b s t i t u t e d  T o s y l a n t h r a n i l i c  A c i d s  and T h e i r  A c i d  Chlo-  

r-~--'~ N 1t S O 2 ~ - C l q a  
R--k- If 

'%fi*'-coon (c,1 

Corn I 
pound i R 

I I  5-Br 
I 4-Br 

4-C1 
5-Br 

5-C1 
4-CI 

Mp, *C 

i 

i Empirical formula 
! 

Found, % 

I N C 

Cate., % 

201 a 
203 a 
206~ 
203 
I23 c 
122 c 
t 38~ 'd 
155 e 

1 
C i H 

i 
I g 

C, HI2Br O S 45'28ii H  ,6o ,3,60 CL4HI2BrNO4S 51,96 3,56 
! C~4H~2C1NO4S 4,42 
i C~4H~CINO4S 52,00 4,24 

C~4H~BrCI'NO~S 43,361 3,68 
Ct4HnBrCINQS 43,34! 3,69 
Cl4HuC[~NOaS 48,56 3,53 ', 3,87 
C~4HnC12NO3S ! 49,10, 3,55 [ 3,82 

45 421 3,26 
45'42] 3,26 
511641 3,71 
51,641 3,71 
43,26] 2,85 
43,26' 2,85 
48.85i 3,22 
48,85! 3,22 

3,78 
3,78 
4,29 
4,29 
3,60 
3,60 
4,06 
4,05 

Yield, 
% 

83 
87 
61 
52 
51 
89 
72 
77 

a, eFrom benzene, bFrom alcohol-water. CFrom heptane, dprom hexane-benzene. 

T r a n s l a t e d  f r o m  K h i m i y a  G e t e r o t s i k l i c h e s k i k h  Soed inen i i ,  No. 12, pp. 1597-1601 ,  D e c e m b e r ,  1970. 
O r i g i n a l  a r t i c l e  s u b m i t t e d  D e c e m b e r  8, 1969. 
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T A B L E  2. 

Corn -) 
pound W 

Substituted Tosylanthranoylanthranil ic  Acids 
R" 

R,,,,/"~.."~C 0 0 H HNSO~C6H,CH 3 

R" 

, x  
x 

XI 
XII H 

XlIl H 
XIV C1 
XV C1 

XVI H H 

aFrom acetic acid. 
bFrom alcohol-water. 

R'" Mp, 
R .... ~ 

HH 223 a 
216 a 

Hr 212~ 
214 D 
241 at 

H 219a 
197 a 

CI 220 a 

Empirical formula 

C~H~TBrN~OsS 
C~H,TBrNeOsS 
Ce,H~TBrN~OsS 
C2~HITBrN~OsS 
C~,H17CIN~O~S 
C~IH~zC1N~OsS 
C~H~TCINeOsS 
C~IH~7CIN~OsS 

s, % 

Found 

6,24 
6,59 
6,99 
6,25 
7,48 
7,65 
7,18 
7,43 

Yield, 
Calc. 

6,55 64 
6,55 72 
6,55 97 
6,55 85 
7,21 47 
7,21 73 
7,21 73 
7,21 45 

T A B L E  3. 

A c i d s  

Substituted 2- (N- To sylanthranoylamino)- 3-naphthoic 

R' 

~ N t t C o - ~ R "  

COOH fIN SO2C6H4CH 3 

Corn - 

pound  R' 

XVII 
XVIII Br 

XIX x x  Cl 

T A B L E  4. 

4 - o n e s  

imp, ~ 
R" (from acetic 

!acid) 

Hr 265 
2,5~ 
262 

C1 266 

Empirical formula 

C2sH~gBrN2OsS 
C2sHIgBr'N2OsS 
C2sV.~gCIN20~S 
C2sH 19CIN2OsS 

s,% 

Found Calc, 

6,05 5,94 
6,20 5,94 
6,38 6,48 
6,70 6,48 

Yield, % 
I 

55 
72 
67 
50 

Substituted 2-(2'-Tosylaminophenyl)-4H-1,3-benzoxaz- 

o 
It R" 

HNSO2C6H4CH3 

O 

E 

XXII H 
XXIIII H, H BrlH 
XXIV H H H 
XXV CI H H 

XXVI H Cl H H 
XXVII H H Cl H 

XXVIII H H H C1 

~' Empkical 
" ~  I c~'= formula i 
~ ~ C H i N 

Mr i 
i 

219 C21HlsBrN20r !53,58 3,29] 
220 CmHI5BrN2QS (53,711 3,091 
216 SmHlsBr'N~O4S 53,25] 3,411 
216 CmHIsBr'N20r 53,22 3,741 
234 CmHIsC1N2QS 59,171 3,53, 6,45 
221 C21HI~C1N~O4S !59,361 3,761 6,71 
217 C21HIsCIN20~S 58,91[ 3,65i 6,37 
216 CmHlsCIN204S ~,59,13] 3,48 ! 6,24 

Calc., @o 

I 
S C I H N 

i b 
7,17!53,51 3,21 
6,70 53,51 3,21 
7,11!53,51 3,211 
6,88 53,51i 3,211 

59,08/3,54 6,56 
59,0813,5416,51~ 
59,08 3 54/6 5~ 
59,08 3',54 6156 

s 

6,801 78 
6,80 / 07,5 

64 
52 
62 
74 
84 
43 

The  c o m p o u n d s  o b t a i n e d  w e r e  c o n v e r t e d  to b e n z o x a z o n e s  by  h e a t i n g  wi th  t h i o n y l  c h l o r i d e  v i a  t he  
m e t h o d  in  [6] ( T a b l e s  4 a n d  5). 

A l l  of  the  s y n t h e s i z e d  b e n z o x a z o n e s  a b s o r b  in the  UV r e g i o n  of the  s p e c t r a .  L i k e  u n s u b s t i t u t e d  2 - ( 2 ' -  
t o s y l a m i n o p h e n y l ) - 4 H - 1 ; 3 - b e n z o x a z - 4 - o n e ,  t h e i r  s p e c t r a  c o n s i s t  of  t h r e e  b a n d s  wi th  m a x i m a  a t  220-250 ,  
280-300 ,  a n d  3 4 0 - 3 5 5  m m .  T h e  p o s i t i o n  a n d  i n t e n s i t y  of the  f i r s t  two b a n d s  r e m a i n  v i r t u a l l y  c o n s t a n t  on 
p a s s i n g  f r o m  one  c o m p o u n d  to t h e  o t h e r .  T h e  p o s i t i o n  of the  s u b s t i t u e n t s  in  the  b e n z -  and  n a p h t h o x a z o n e s  
and  r e p l a c e m e n t  of c h l o r i n e  by  b r o m i n e  do n o t  a f f e c t  the  c h a r a c t e r  of t h e s e  b a n d s  and  t he  p o s i t i o n  of  the  
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TABLE 5. Substituted 2-(2-Tosylaminophenyl)-  4H-naphth[2,3-d]-  
[ 1 , 3 ]oxaz -4 -ones  

o 
il R' 

HNSO2C6H4CH 3 

Com- R' R" 
pound 

XXIX H 
xxxl ~r 

XXXI ~r 
XXXII ~ CI 

aFrom acetic acid 
bFrom dioxane. 

Mp, ~ 

287 ~ 
286> 
266 o 
267a 

Empirical 
formula 

[ Found, % 
i 

t C i H N 

h 
C~sHI7BrN204S [57,68 3,15 5,43 
C~sHITBrN204S 57,37 3,29 5,39 
C25H17C1NzO4S 62,85 3,56 5,68 
C25HITCl~N204S 62,98 3,69 5,67 

Calc. ,  % _i ,~  

H N c I 

 759328 537 :i 
57,59 3,28] 5,37 71 
62,95[ 3,59 } 5,87 55 
62,95 3 59 / 5,87 

TABLE 6. Absorpt ion and L u m i n e s c e n c e  Spectra of Halogen-Subst i -  
tuted 2 - ( 2 ' - T o s y l a m i n o p h e n y l ) - 4 H - 1 , 3 - b e n z o x a z - 4 - o n e s  and 2- (2 ' -  
Tosy laminophenyl  )- 4H-naphth [2, 3-d ] [1,3 ]oxaz-  4 - o n e s  

Compound 

XXVII 
XXIII 

XXVIII 
XXIV 
XXVI 
XXII 
XXV 
XXi 

XXXI 
XXIX 

XXXI I 
XXX 

Note: D C E :  

H 
6-C1 
6-Br 
7-C1 
7-Br 
5'-C1 
5'-Br 
4'-C1 
4'-Br 

H 
5'-Cl 
5'-Br 
4'-C1 
4'-Br 

Absorption in DCE 

~'max, nm 

Luminescence, kmax,  nm 

336 
344 
345 
345 
346 
345 
346 
339 
346 
349 
352 
359~ 
351 
354 

15000 
11959 
10160 
14210 
13750 
10090 
12220 
17320 
9060 

17450 
16330 
15440 
25170 
14700 

DCE Dioxane 

534 529 
544 521 
54g 525 
550 547 
543 524 
549 522 
547 523 
533 537 
542 528 
550 546 
565 556 
563 544 
551 548 
562 545 

DMFA 

529 
532 
536, 
542 
536 
542 
542 
523 
546 
547 
559 
557 
522 
557 

dich loroe thane;  D M  F A :  d i m e t h y l f o r m a m i d e .  

absorption max imum.  An except ion i s  observed  on pass ing  f r o m  b e n z o x a z o n e s  to naphthoxazones .  In this 
c a s e ,  the intensi ty  of  the second band i n c r e a s e s  sharply~ The long wave band is  the m o s t  s e n s i t i v e  to the 
substituent ef fect  (Table 6). The introduction of halogens  into different pos i t ions  of the b e n z o x a z o n e  m o l e -  
cule  c a u s e s  a bathochromic  shift  of the m a x i m u m  of this band by 8-10 nm. Chlorine in the 4t -pos i t ion has 
the s m a l l e s t  effect  (+ 3 nm).  

The very  deve lopment  of a l ong-wave  band is  apparently a s s o c i a t e d  with the p r e s e n c e  of a strong in-  
t r a m o l e c u l a r  hydrogen bond (IHB) in these  compounds .*  Compounds in which the format ion  of an IHB is  
i m p o s s i b l e -  2-phenyl-  and 2 - [ 2 ' - ( N - m e t h y l - N - t o s y l a m i n o ) p h e n y l ] - 4 H - 1 , 3 - b e n z o x a z - 4 - o n e -  do not absorb 
in this region of the spec trum.  

All of  the ha logen-subst i tuted  benz -  and naphthoxazones  have intense  l u m i n e s c e n s e  in the crys ta l  
s tate  and in frozen  so lut ions .  In compar i son  with 2 - ( 2 ' - t o s y l a m i n o p h e n y l ) - 4 H - 1 , 3 - b e n z o x a z - 4 - o n e ,  frozen  
so lut ions  of  the ch loro -  and b r o m o b e n z o x a z o n e s  in dichloroethane have  a bathochromica l ly  shifted l u m i n e s -  
c e n s e  max imum.  No definite  regular i t i e s  a s soc ia t ed  with the posit ion of the halogen are  observed  in the 
major i ty  of  c a s e s ,  but chlor ine  in the 4' posit ion c a u s e s  the s m a l l e s t  shift.  

The nature of the so lvent  appreciably affects  the posit ion of the absorption max imum.  In c o m p a r i s o n  
with a d ichloroethane  solution,  the max ima  in dioxane and d imethy l formamide  are  shifted hypsochromica l ly .  
This fact  can be explained by interact ion of  the so lvent  with the compound,  resul t ing  in weakening of the IHB. 
T r i e t h y l a m i n e  has  a p a r t i c u l a r l y  s t rong  e f fect :  s o l u t i o n s  in it  have  b lue  l u m i n e s c e n c e .  S ince  2 - p h e n y l -  and 

*The m a r k e d l y  d i f fuse  NH v i b r a t i o n s  band, which i s  sh i f ted  to l o w e r  wave  n u m b e r s  in the IR s p e c t r a  a t t e s t s  
to  the e x i s t e n c e  of a s t rong  I H B .  
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2- [2 ' - (N-methyl -N- tosy lamino)phenyl ] -4H-1 ,3-benzoxaz-4-one ,  for  which the format ion  of an IHB is impos-  
sible,  also luminescence  in the blue region of the spect rum,  it  can be assumed that the pronounced hypso-  
chromic  shift of the luminescence  maximum in t r ie thy lamine  is due to rupture  of the IHB. 

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

Substituted N-Tosylanthrani l ic  Acids (I-IV). The substi tuted anthranil ic  acid (0.02 mole) was added 
in three  port ions with s t i r r ing  to a solution (heated to 60 deg C) of 5.65 g (0.05 mole) of calcined sodium 
carbonate  in 60 ml of water ,  p-Toluenesulfonyl  chlor ide [4.71 g (0.0248 mole)] was then added to it at the 
same t e m pe r a tu r e  in the course  of 20 rain. The react ion mixture  was then held at 60-70 deg for  30 min, 
cooled to room tempera tu re ,  and neut ra l ized  to pH 4 with 6 N hydrochlor ic  acid. The product  was c ry s t a l -  
l ized f r om a sui table solvent  (Table 1). 

Substituted Tosylanthranoyl  Chlorides (V-VIII). A mixture  of 0.007 mole of substi tuted tosylanthran-  
ilic acid, 8.3 g (0.007 mole) of thionyl chlor ide,  and 50 ml of benzene was ref luxed for  1-1.5h. The acLd dis-  
solved complete ly  in the process~ The benzene and excess  thionyl chlor ide were  r emoved  in vacuo, and the 
res idue  was r ec rys t a l l i z ed  (Table 1). 

Substituted Tosylanthranoylanthrani l ic  and 2- (N- Tosylanthroylamino)-  3-naphthoic Acids (IX- XX). 
The acid chlor ide  (0.11 mole) of the appropr ia te  tosylanthrani l ic  acid was added in severa l  port ions to a 
mixture  of 0.01 mole of amino acid and 0.01 mole of anhydrous sodium aceta te  in 20 ml of glacial  acet ic  
acid at  50-60 deg. The mixture  was s t i r r e d  for  2 h, and the resul t ing  precipi ta te  was r ec rys t a l l i z ed  (Ta- 
bles 2 and 3). 

2 - (2 ' -Tosy laminophenyl ) -4H-1 ,3-benzoxaz-4-one  and 2-(2~-Tosylaminophenyl)-4H-naphth[2,3-d][1,  
3]oxaz-4-ones .  A mix tu re  of 0.1 mole of tosylanthranoylanthrani l ic  acid or  2-(N-tosylanthranoylamino)3-  
napthoic acid and 1 mole of thionyl chlor ide was ref luxed for  30 mino After  cooling the react ion mass ,  the 
benzoxazone was precipi ta ted  with heptane or  hexane and r ec ry s t a l l i z ed  (Tables 4 and 5). 

The absorption spec t ra  were  investigated at room t em p e ra tu r e  with an SF-4 spec t rophotometer  with 
dichloroethane as  the solvent.  

The luminescence  spec t ra  were  de te rmined  at 77 deg K with an ISP-51 spect rograph with an FEP-1  
adapter .  Excitation was achieved with a PRK-4 lamp (365 nm). An Ft~U-17 photomult ipl ier  se rved  as the 
de tec tor .  The spec t ra  were  co r r ec t ed ,  allowing for  the spec t ra l  sensi t ivi ty of the apparatus.  
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