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REACTIV ITY OF DIPHOSPHENE TOWARDS OXYGEN AND DIAZO DERIVATIVES : 
NEW METHOD OF OBTAINING STABLE DIPHOSPHIRANES. 

Max KOENIC a, Guita ETEMAD-MOGHADAM a, Chr i s t i ne  TACHON a and 
Jacques BELLAN 

a Labora to i re  de Synthese, S t ruc ture  e t  R e a c t i v i t e  des MolCcules 
Phosphorees, UA 454 Un ive rs i t e  Paul Sabat ier  118 Route de 
Narbonne 31 062 Toulouse Cedex FRANCE. 

Labora to i re  de Chimie Pharmaceutique - Facu l te  de Pharmacie 
Univers i tC Paul Sabatier 118 Route de Narbonne 31062 
Toul ouse Cedex FRANCE. 

Abst ract  D i f f e r e n t  aspects o f  the r e a c t i v i t y  o f  t he  diphosphene 
are presented : r e a c t i v i t y  o f  the lone p a i r  and/or r e a c t i v i t y  
o f  t he  double bond. 

I n  the r e a c t i v i t y  o f  diphosphenes, compet i t ion e x i s t s  between 

the th ree  poss ib le  reac t ion  s i t e s ,  the  two phosphorus lone 
p a i r s  and the double bond. I n  order  t o  show these d i f f e r e n t  poss i -  
b i l i t i e s ,  we have on the one hand ox id ised  the  diphosphene by ozo- 

ne and s i n g l e t  oxygen and on the  o ther  hand reacted i t  w i t h  d iazo 
der iva t ives .  

1 - OZONOLYSIS 
Ozone reac ts  on diphosphene a t  low temperature w i t h  a 2:l 

ne : 

1 ead 
we1 1 
A) : 

diphosphene) s to ich iometry .  I n  a l l  cases tne  r e a c t  

ng t o  the  breaking o f  Phosphorus-Phosphorus double 
as the ox ida t i on  o f  the phosphorus lone p a i r s  ( 1 )  

(ozo- 
on i f a s t ,  
bond as 
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2 - ACTION OF SINGLET OXYGEN (‘0,) 

Singlet oxygen produced chemically from different phosphorus 
ozonides or produced photochemically (senti tizer : tetraphenyl por- 
phine (TPP) or sensitox 11) reacts on the diphosphene - 1 (2) (reac- 
tion 8 ) .  

breaking of the P-P double bond, to the formation o f  the anhydride 
- 8 which slowly hydrolyses to give the corresponding phosphinic acid 
- 9 and phosphonic acid - 10. 

The photo oxidation of - 1 (TPP, A = 514 nm) at -78 “C leads to 
diphosphene oxide - 6 (3) and dioxodiphosphetane - 7. 

The compound - 7 (fjl = 5.9 62 = 55.8 J p p  = 159 Hz) is stable for 
several days at -78 “C. At room temperature, it decomposes and hy- 
drolyses to give the corresponding acids - 9 and - 10. 

At room temperature, the action of singlet oxygen leads after 
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3 

13 
30 
18 

Compounds - 

631 P 
&1 

62 

JPP HZ 

JPH HZ 

10 - 9 - 8 - 7 

70 6.9 15.8 

- 6 - 4 - 

+33 24.7 26,9 

206 55.8 18.3 

684 159 21 

627 580 

3 - REACTIONS WITH DIAZO DERIVATIVES AND CARBENES 

I n  t h e  l i g h t  o f  r e s u l t s  ob ta ined on t h e  phosphaalkenes (41, we 
have reac ted  t h e  d iazo  d e r i v a t i v e s  and t h e  halocarbenes w i t h  t h e  
t r a n s  diphosphene - 1 i n  t h e  f o l l o w i n g  r e a c t i o n  (C) (5, 6 )  : 

R1R2CN2 
Ar,P PO& + ArP=C, $4 

Rl 7 \-0 
- \ RvC: ~ q/' \RI 
I +  (C) 

zd-f a-f 

d : R '  = RL = C1 

1 2  1 2 c : R = R = 9 - f l u o r e n y l  f : R = Ph ; R = B r  

80%) and 

1 2  a : R  = R  = H  
b : R  1 2  = R  = P h  e : R  1 2  = R  = B r  

The r e a c t i o n  i n  a l l  cases produces d iphosphi rane ( 
phosphaal kene ( 
thane, t h e  presence o f  t h e  in te rmed ia te  - 13 was de tec ted  by NMR 31P. 

20%). Dur ing t h e  r e a c t i o n  o f  t h e  diphenyldiazome- 

a A r  
I 

6A = 208.4 ,P= P 
A r  +CPh, L tiB = 66.7 

'Jpp = 676 HZ 
13 - 
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31 13 The values of 6 P and 6 C f o r  t h e  phosphorus atoms and f o r  

the  i n t r a c y c l  i c  carbon a r e  s t r o n g l y  s h i f t e d  towards h i g h  f i e l d  

as i n  the  case of t h e  cyclopropanes and t h e i r  a n a l o y e s  (7,  8 )  : 

Compounds a 

-141.0 
*JpCH= 14Hz 

631P - 11 

631P - 12 289 

- 141 < 631P < - 49 
1 30.8 and Jcp=20 Hz 29.8 < 613C < 

The t r a n s  c o n f i g u r a t i o n  o f  t h e  A r  s u b s t i t u e n t s  i n  t h e  diphos- 
ph i ranes imp ly  t h a t  t h e  c y c l o a d d i t i o n  r e a c t i o n  i s  s t e r e o s e l e c t i v e .  

The absence o f  t h e  c y c l o a d d i t i o n  adduct \2+3](4) and t h e  f a c t  t h a t  
t h e  cyc lopropanat ion r e a c t i o n s  o n l y  t a k e  p l a c e  under c o n d i t i o n s  i n  
which carbenes are  formed (heat ing  and/or i r r a d i a t i o n  o f  t h e  d iazo  
d e r i v a t i v e s ) ,  l e a d  us t o  consider  the  diphosphiranes as t h e  r e s u l t  
o f  t h e  a t t a c k  o f  t h e  carbenes on t h e  diphosphene. 

b C d e 

-74 -59.2 -68.8 -70.35 

241 253.5 232 269 

Table 2 : ti31P NMR parameters o f  diphosphiranes - 11 and 
phosphaal kenes - 12 
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