
R E A C T I O N  O F  T R I M E T H Y L  P H O S l a H I T E  AND 

T R I ( D I M E T  H Y L A M I N O ) P H O  S P H I N E  W I T H  

C , N - D I P H E N Y L N I T R O N E  AND 

2 , 5 - D I P H E N Y L - 3 , 4 - D I A  Z A C Y C  L O P E N T A D I E  N - l - O N E  - 3 , 4 - D I O X I D E  

B .  A .  A r b u z o v ,  ]~. N.  D i a n o v a ,  UDC542.91:547.1'118 
V.  S. V i n o g r a d o v a ,  a n d  A.  F .  L i s i n  

C ,N-Diphenylnitrone (I) reac t s  with tr iraethyl  phosphite the same as  d o e s  2,5-diphenyl-3,4-diaza-  
cyelopentadien-l -one-3,4-dioxide [11, with a t r ans fe r  of oxygen from (I) to the (CHzO)zP to give t r imethyl  
phosphate and benzalaniline. 
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The formation of phosphorane (II) as an intermediate  product ,  and also of adduct (HI), is not excluded 
if  the react ion proceeds by the 1,3-dipolar mechanism [2-4]. 

The react ion of tri(dimethylamino)phosphine with nitrone (I) can proceed in the following directions:  
1) with the t r ans fe r  of oxygen from nitrone (I) to the tri(dimethylamino)phosphine to give t r i (dimethylamino)-  
phosphbxe oxide, 2) with the format ion of phosphorane (VI) [5], and 3) with the formation of the bipolar ion 
(vi~) 

1 (I) + P[N(CHs)2]3 3 

0=P [N(CHa)2la ][(CHa)2NlaP-----O I +P [N(CHa)~la 
(v') L (vI) _J (vii) 

The react ion of  nitrone (I) with tri(dimethylamiao)phosphine in CHeC12 solution at  ~20~ gives a mix-  
t a re  of benzalaniline (IV), tr i(dimethylamiao)phosphins oxide (V') ( 6 s p - 2 4  ppm), and the bipolar ion (VII) 
(53t P -48  ppm), which were isolated by chvomatographing on si l ica gel. 

2 ,5-Diphenyl-3,4-di~zacyclopentadien-l-~176 reac ts  with tri(dimethylamino)phosphiae in 
the same manner  as  nitrone (I) to give tri(dimethylamino)phosphine oxide and the bipolar ion (IX). The 
bipolar adducts (VII) and (IX) were isolated in the analytically pure form via the sai ls  (VIII) and (X) with 

sodium tetraphenylboronate 
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The fo rma t ion  of a s i m i l a r  sa l t  was  not obse rved  when the C ,N-diphenylniirone was  r eac t ed  with 
t r ime thy l  phosphite in the p r e s ence  of sodium te t raphenylboronate .  Via spec ia l  expe r imen t s  it was  shown 
tha t  ne i ther  C ,N-diphenylni trone nor  t r ime thy l  phosphite f o r m  complexes  with sodium te t raphenylboronate .  

E X P E R I M E N T A L  M E T H O D  

React ion  of C ,N-Diphenylni trone (I) with T r i m e t h y l  Phosphite._ An equimolar  mix tu re  of 2 g of ni t rone 
(I) [6], mp  113-114 ~ and 1.3 g of t r ime thy l  phosphite was heated  in a sea led  tube at  140-150 ~ for  24 h, D i s -  
t i l la t ion gave 1 g of t r ime thy l  phosphi te ,  bp 79-80 ~ (14 m m ) ,  n~  1.4020 (IR spec t rum (in a cap i l l a ry  f i lm,  
9, cm-1):  1045 v . s  ( P - O - C ) ,  1188 m ( P - O - C H 3 ) ,  1280 s ( P = O )  etc.) ,  and 1.2 g of benzalani l ine with bp 
92-93 ~ (2.10 "a ram),  m p  50-51 ~ The mixed  mel t ing  point with an authentic spec imen  [7] was 50--51 ~ 
Found: N. 7.95; 8.05%. C13HtlN. Calculated:  N 7.73%. The IR spec t rum b_as the ~C=N band at  1625 cm -l ,  
c h a r a c t e r i s t i c  for  benzalani l ines  [8], and lacks  the band at  1559 cm -1, which is c h a r a c t e r i s t i c  for  the 
u C = ~ _ ~  of n i t rones  [9]. 

/ \  

Reac t ion  of C ,N-Diphenylni trone (I) with Tr i (d imethylamino)phosphine .  To a solution of 0.5 g of  
n i t rone  (I) in absolute  CH2C12 in a Dry  Box was added 0.4 g of t r i (d imethylamino)phosphine.  The solution 
gradual ly  a s s u m e d  an intense yel low color  o v e r  a per iod  of 30 min .  Af te r  r e m o v a l  of  the solvent  in vacuo 
the thick da rk  l iquid,  with 531P - 4 8 ,  - 2 3 ,  and - 1 2  ppm,  was ch romatographed  on KSK s i l ica  gel (0.25 
m e s h ,  10 g). The  following products  were  isolated:  1) benzalani l ine with mp  50-51~ eluted with a 4 : 1  
pe t ro l eum e t h e r - b e n z e n e  mix tu re ;  the mixed  mel t ing  point with an authentic spec imen  was not dep re s sed ;  
2) a m ix tu r e  of benzalani l ine  and benzaldehyde;  the l a t t e r  was  identified by the IR spec t rum (uC= O 1700 
cm-1);  eluted with pe t ro l eum e the r ;  3) a m i x tu r e  of ni t rone (I) and benzalani l ine (C6H6); identified by the 
]1% s p e c t r u m ;  4) t r i (d imethylamino)phosphine  oxide (CH2C! 2 : CH3OH = 10:1)  with n~  1.4590; 6~t P - 2 4  ppm;  
identified by the 1R s p e c t r u m ;  5) a da rk  liquid was eluted with a 10 :1  CH2C12 : CH~OH mix tu re ,  whose IR 
s p e c t r u m  c o r r e s p o n d s  to the s t ruc tu re  of b ipo la r  ion (VII) (v ,  cm-1):  710, 765, 782 w, 1008 v . s ,  1045, 
1070 m ,  1180 s ,  1305 s ,  1460, 1485 m ,  1590 w, 1620 v.w. 

Reac t ion  of C ,N-Diphenylni trone (I) and Tr i (d imethylamino)phosphine  with Sodium Tet raphenylboronate .  
A solution of 0.5 g of ni t rone (I), 0.1 g of t r i (d imethylamino)phosphine ,  and 0.9 g of sodium t e t r apheny l -  
borona te  in acetone  was  le t  s tand at  ~ 20 ~ for  15 days .  Af ter  r emova l  of the acetone the res idual  thick 
m a s s  was t r e a t ed  with wa t e r  to give sa l t  (VIII) (1.5 g, 88%) as  a fine co lo r l e s s  powder with mp  100-102 ~ 
Found: N 7.83; 7.97; P 4.23; 4.13%. C43H49N4OPBNa. Calculated:  N 7.97; P 4.41%. I n f r a r e d  s p e c t r u m  
(as a Nujol mul l ,  ~, c m - i ) :  615 m ,  713 ,745 ,  1000 s,  1070 m ,  1150, 1220, 1380, 1460 s.  

Reac t ion  of 2 ,5 -Dipheny l -3 ,4 -d iazacyc lopen tad ien - l -one -3 ,4 -d iox ide  with Tr i (d imethyamino)phos -  
phine.  To a solution of 0.5 g of 2 ,5 -d ipheny l -3 ,4 -d iazacyc lopen tad ien - l -one -3 ,4 -d iox ide  in CH2C12 in a 
Dry  Box was added 0.3 g of t r i (d imethylamino)phosphine .  The co lor  of the solution changed f rom dark  
c h e r r y - r e d  to brown.  Af te r  7 days  the CH2CI 2 was r e m o v e d  in vacuo;  531 p - 3 8  and - 2 6  ppm;  IR sp ec t ru m 
(v,  cm- i ) :  709 m ,  750 s ,  773 m,  1000 v . s ,  1072 m ,  1185, 1205 s ,  1245 m ,  1305 s ,  1460, 1486, 1640 m.  

The obtained thick m a s s  was  t r e a t e d  with an acetone solution of 0.6 g of [PhaB]Na. Af te r  13 days  
the acetone  was  r e m o v e d  and the r e s i due  was  t r e a t e d  with wa te r  to give sa l t  (X) with mp 71-73 ~ Found: 
N 8.79; 8.92; P 3.87; 4.13%. C45H48N5OsPBNa. Calculated:  N 9.07; P 4.01%. I n f r a r e d  s p e c t r u m  (as a 
Nujol mull ' ,  ~, cm-1):  615 m ,  711,740 s ,  775 m ,  851 w, 920 m ,  1015 s (sn 1000), 1070, 1150, 1180, 1245 m ,  

1320, 1382, 1465 s ,  1585, 1645 w. 
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CONCLUSIONS 

1. C ,N-Diphenylnitrone reacts  with trimethyl phosphite to give trimethyl phosphate and benzal-  
aniline. 

2. C ,N-Diphenylnitrone and 2,5 -dipheny1-3,4 -diazacyclopentadien-1 -one -3,4-dioxide react  with t r i -  
(dimethylamino)phosphine in two directions: with the t ransfer  of oxygen from the nitrone to the tri(dimethyl- 
amino)phosphine, and with the formation of bipolar ions, which were isolated as the sodium salts by r eac -  
tion with sodium tetraphenylboronate. 
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