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Methoxy-subst i tu ted 2- (2~- tosy laminophenyl ) -4H-3 ,1-benzoxaz in-4-one  and 2 -pheny l -4H-3 ,1 -  
benzoxaz in-4-one  were  synthesized.  The i r  UV, IR, and luminescence  spec t r a  were  studied. 
The posit ion of the methoxy group affects  the s t rength  of the i n t r amolecu la r  hydrogen bond 
(IHB).  The luminescence  p r o p e r t i e s  of methoxy-subs t i tu ted  2-(  2- tosylaminophenyl  ) - 4 g - 3 , 1 -  
benzoxaz in -4 -ones  a re  a s soc ia ted  with the s t rength  of the IHB. The luminescence  m a x i m u m  
is shifted to the shor t -wave  reg ion  with s t rengthening of the ItIB, and the luminescence  inten-  
sity inc rease  s imul taneously .  

2 - (2 -Arenesu l fony l aminopheny l ) -4H-3 , -benzoxaz in -4 -ones  [1], the i r  naphthyl analogs [2], and subs t i -  
tuted benzoxazinones that contain chlorine and b romine  in var ious  posi t ions [3] have intense luminescence .  
Benzoxazinones and naphthoxazinones containing methoxy groups in va r ious  posi t ions  ( IV-VII  and XIII-XIV ) 
were  synthesized in o rde r  to fu r ther  study the effect  of subst i tuents  on the e lec t ron ic  spec t r a  of compounds 
of this s e r i e s .  A number  of methox-subs t i tu ted  2 -pheny l -4H-3 ,1 -benzoxaz in -4 -ones  (VIII -XI)  were  syn the-  
s ized for compar i son .  

In this paper  we p resen t  data on the IR, UV, and luminescence  spec t r a  of the following compounds:  

I R~= R2=R3=R4= R 5=El; 
0 11 RI=R2=R3=R4=H, Rs= o-N(CH3)SO2C6EI4Cff3; 
II III R I = R2= R3= R4= H, Rs= o-NHSO2C6H4CH3; 

R 2 ~ ' ~ " r " " ' O  / R3 IV R" I = R2 = R4= H, R3,= OCH 3, r 5 = O- NHsO2C6H4CH31 
~ J ~ _ ~ ' ~  V R,= R2= R3= H, R,i'= OC" 3, Rs=o-NHSO2C~H4CH3; 

RI/ ~ - - R 4  VI Rl= R =  R4=H, R2~oCH3, Rs=o-NHSO2C6H4CH3; 
R5 / VII RI=OCH3 ' R2=R3=: R4 ~ H '  R~ =~ ~ - 

]-XI VIII R R = R2= R4=R5= H, R3=OCH3; 
IX RI= Rr=R3=Rs=H, R4=OCH3; 

X RI=R3=R4=R5=t t ,  Rr=OCH3; Xl Rt=OCH3, R 2 = R 3 = R 4 = R s = H  

O ~J 
~ f N a  / RI XII RB= R2= II, R3= o-NHSO2CeH4CH3 ; 

L~,N/~ ~ _ R  2 XIl| R,= OCH 3, R2 = H, R3= o-NHSO2C6H4CIfs; 
XII-XIV R3/ XIV RI= H, R2= OCH3, Ra= o-NHSO2CgH4CH3 

IR Spectra .  The intense,  ye l low-g reen  luminescence  of 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 g - 3 , 1 - b e n -  
zoxaz{n-4-ones is caused by an i n t r amoleeu l a r  hydrogen bond (IHB),  s ince the luminescence  m a x i m u m  of 
I and II, in which format ion  of an IHB is imposs ib le ,  is s i tuated in the nea r  UV [4]. Since me thoxy - su b s t i -  
tuted 2 - ( 2 - t o s y l a m i n o p h e n y l ) - 4 H - 3 , 1 - b e n z o x a z i n - 4 - o n e s  also luminesce  in the ye l l ow-g reen  region,  we 
commenced  a study of them f rom an elucidation of the effect  of a methoxy group on the posit ion of the N - H  
band (TN-H) in the IR spec t r a  (Table  1).  A methoxy group in the 2-posi t ion of the phenyl ring, through its 
s t rong e lec t ron-donor  p rope r t i e s ,  has a twofold effect  on the s t rength  of the IHB: it r educes  the labili ty of 
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TABLE 1. Maxima in the Luminescence Spectra and Absorption 
Frequencies  of the N - H  Bond of Methoxy-Substituted 2 - ( 2 - T o s y l -  
aminophenyl ) -4H-3 ,1-benzoxazin-4-ones  

Compound 

III 
1V 
V 

VI 
VII 
XII 

XIII 
XIV 

~'max, n m  

Dichloroethane 

535, 
561, 
496, 
525, 
529, 
550, 
569, 
501, 

Dioxane 

111 529, 81 
97 558, 76, 

172 488, 157 
155 521, 13| 
136 521, 130 
97 548, 93 
91 565, 67 
66 500, 92 

Dimethylformamide 

529, 92 
560. 82 
495, 131 
512, 138 
525, 97 
534, 77 
563. 63 
484, 58 

~N--H" CiTI "I 

3070 
3085 
3035 
3065 
30,60 
3075 
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Fig. 1. Absorption spec t ra  of methoxy-subst i tuted 2-phenyl-4H- 
3 ,1-benzoxazin-4-ones  ( A ) and 2- ( 2- tosylaminophenyl  }-4H-3,1- 
benzoxazin-4-ones  (B).  

the hydrogen of the tosylamino group and thereby weakens the IHB (IV, YN_H3085 cm -1 ); it i nc reases  the 
basic i ty  of the heterocycl ic  nitrogen, which promotes  strengthening of the IHB (V,TN_H3035 cm -1) in com-  
par ison with unsubstituted III (TN_H3070 cm -1). In VI, TN_ H is 3065 cm-1; i.e., the methoxy group has 
pract ical ly  no effect on the s trength of the IHB. This is probably associa ted  with the fact that, by ra is ing 
the basici ty of the heterocycl ic  nitrogen, the methoxy group simultaneously intensifies the e l ec t ron-accep to r  
effect of the carbonyl group through its own negative inductive effect. The slight strengthening of the IHB in 
VII (TN_H3060 cm - i )  can be explained by the interaction of the methoxy and carbonyl groups.  The e lec t ron-  
acceptor  effect of the carbonyl  group is reduced in the p rocess ,  and the e lec t ron density on the he terocycl ic  
nitrogen is consequently increased.  

UV Spectra. At 270-325 nm, I and III have identical absorption bands (Fig. 1). In addition, HI has a 
long-wave band (Amax338 nm ). The development of this band is apparently associa ted with the presence  of 
an IHB in IH [4]. This assumption is based on the fact that II, in which the format ion of an IHB is imposs i -  
ble, does not absorb in this wavelength region, and its spect rum is s imi la r  to that of I. 

It is known from the l i terature that the appearance of a longer-wave band than is the case with an ana- 
logous compound without an IHB [5,6] is charac te r i s t i c  for compounds of the III type that contain a s i x - m e m -  
bered IHB ring, which assumes  the inclusion of the vacant 2p orbi tals  of hydrogen into the overal l  ~ - e l ec -  
t ron sys tem of the molecule with the formation of a quas i -a romat ic  ring. 

The methoxy group in the spec t ra  of IV-VII induces a ba thochromic  shift of the long-wave band, which 
is g rea tes t  for  IV, and slight for  VII. 

In compar ing the spect ra  of I and III, IV and VIII, V and IX, and VI and XI, it is apparent that the posi-  
tion of the absorption bands of each pair  of compounds at 270-330 nm coincides. This indicates that the 
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T A B L E  2. C h a r a c t e r i s t i c s  of  M e t h o x y - S u b s t i t u t e d  B e n z -  and  N a p t h -  
o x a z i n o n e s  and  I n t e r m e d i a t e s  

i ~ 
mp 

Purification 
solvent 

Empirical Found, % 
I formula 

c H 

4 5 fi 

~ , / N  H SO 2 C61-14 CH 3 

C H 3 0 " ~ C O O H  

Calc., % 

N C H 

7 8 9 

N ~: ld:  

I0 I II 

4 I 223--224 [EtOH+H~O CIsHI~N,..,sS 55,73 4,81 4,45 56,06 4,71 74,5 
AcOH+H~O C,~H,~NOsS 155,98 4,99 4,56 56,06 4,71 I 4'364,36 ] 69 5 185--186 

~/NHSO2C6H4CH3 

CH30-t~'~ I I 
"~%COC~ 

4 I 157,5--158,5 benzeneiHexane--: 1 CzsH,4CINO4S . 53,02 I 153,09 4,22 4,15 4,15 4,12 78 

r i 1 5 120--120,7 Benzene IC,sHI4ClNO4SI53,1014,65 l 3,8253,024,15 4,12 81 

4 p ] 225,5--226 AcOH 
5" 1 239,5--240 AcOH 

41 [ 245,5--246,5 AcOH 
5' [ 251--252 AcOH 

5 r 
4'  
5 
4 

5 / 
4' 
6 
7 

3 r 
4' 
6 
7 

201--202 AcOH 
202,5--204 AcOH 

199--200 AcOH 
214--215 AcOH 

174,5--175 l AcOH 
249--250 [ AcOH 

210,5--211,5 AcOH 
218--219 AcOH 

122--123 EtOH 
156,6--I57 s 
146,5--147,5 EfOH 
150,7--151,3 EtOH 

~ \  
N HCO--~/~ OCH3 

COOH N HSO2C6H4CH3 

I C26Hz~NeOsS 63,49 4,78 5,76 63,66 4,52 5,711 90 
C~H~2N206S 63,85 4,83 5,84 63,66 4,52 5,71 I 46 

o I] 
oc., 

/ 
NHSO~C6H4 CH 3 

] CmH2oN2OsS 6 5 , 6 7  5,8066,084,27 76 C2sH2oN2OsS I 4,14 5,93 65,89 4,471 5,88 66,98 4,27 5,93 98 

5' 
/ 7 - ~ O C  H a 

C.~b~ 
 Lcoo. N,,s%c0.,c'.3 

C22H2oN2065 59,6414,58 I 6,65 ] 59,9914,57 t 6,36 57 
C~H2oN206S 59,904,61 I 6,48159,9914,57 [ 6 , 3 6 4 3  

/ "~C~H2~ ] 59,73479 6,2759,991.4,57 ~ 6,36 75 
, ~22H2oN206S ,59,854:5916,5959,994,57 6,36', 47 

0 

i,>=/ 
N HSO2C6H { CH 3 

C22H,aN~OsS 62,631 4,16 I 6,84 62,521 4,29 6,63 82 
C22HIsN2OsS 62,79 4,54 ] 6,27 62,52] 4,29 6,63 50 
C~H]sN~OsS 62,00 4,15 6,61 62,521 4,29 6,63 79 
C22H]sN2OsS 62,62 4,34 6,82 62,52~4,29 6,63 42 

o 

6 ~ ? - ~ ' - o  3 ' o c "  
o 3 

C|sHI]NosCIsHIINOs 71,0971~94,50 I 5 ,~ 4 ,50  '. 5,4571-~371,134,374'~ 5,53/5,5314887 
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formation of an IHB does not affect the i r  absorption at 270-330 nm. 

Luminescence Spectra. All of the methoxy-subst i tuted benz-  and naphthoxazinones have intense lumi-  
nescence in the ye l low-green  region is assoc ia ted  with the presence  of IHB in them. The s t rength of the 
IHB affects the position of the luminescence maximum of methoxy-subst i tuted 2 - (2 - tosy laminopheny l ) -4H-  
3 ,1-benzoxazin-4-ones-  the s t ronger  the IHB, the more  the maximum is shifted to the shor t -wave region, 
and the higher the intensity of the luminescence (Table 1). 

The same dependence as for III-V is observed in the effect of substituents on the UV and luminescence 
spectra  in a number of methoxy-subst i tuted naphthoxazinones (XII-XIV). 

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

The synthesis  of methoxy-subst i tuted 2 - (2 - tosy laminopheny l ) -4H-3 ,1 -benzoaz in -4 -ones  and 2 - ( 2 -  
tosylaminophenyl )-4H-naphth[2,3-d] [1,3]oxazin-4-ones was accomplished by a method s imi la r  to that p r e s -  
ented in [3] for  the preparat ion of halogen-substi tuted derivatiwes. The melting points, analyses ,  yields,  
and solvents used to purify the products are  presented in Table 2. A number  of methoxy-subst i tuted 2-phe-  
ny l -4H-3 ,1-benzoxaz in-4-ones  were obtained via a scheme s imi lar  to that descr ibed in [7] (Table 2). 

The IR spec t ra  were  obtained with a UR-10 spec t romete r  with an LiF p r i sm at 2600-3600 cm -1. The 
compounds were investigated as 0.003-0.01 M solutions in te t rachloroethylene;  the cuvette thickness was 1 
cm, and the accuracy  in the measuremen t s  was ~10 cm -1. 

The UV spect ra  of diehlorethane solutions (1 �9 10 -4 to 0 .5 .10  -4 M)were recorded  at room tempera tu re  
(cuvette thickness 1 cm) with a Hitachi automatic spect rophotometer .  

The luminescence spect ra  of solutions (2.5.10 -3 to0.75.10-3 M) in dichloroethane, dioxane, and d ime-  
thylformamide at 77 deg K were investigated with an ISP-51 spec t rograph  with an F]~P-1 adapter.  The spec-  
t ra  were excited with a PRK-4 lamp (365 rim). An F]~U-17 photomultiplier served as a radiat ion detector.  
The spect ra  were  cor rec ted  for the spectral  sensit ivity of the apparatus.  

The authors thank Yu. S. Ryabokobylko and A. O. Zisman for measur ing  the absorption spect ra  in the 
IR and UV regions.  
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