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SYNTHESIS O F  THE 1,2-DIHYDRO 1,2- X3-AZAPHOSPHORINES 

CATHERINE BOURDIEU and ANDRE FOUCAUD 
Groupe  d e  Chimie  s t ruc tu ra l e ,  Univers i te  de Rennes,  Campus  
d e  Beaulieu, F 35042 Rennes,  FRANCE. 

3 Abs t r ac t  1,2-Dihydro 1,2- A - azaphosphorines w e r e  prepared  
by r eac t ion  of dichlorophenylphosphine wi th  t w o  equiva len ts  
of imines. 2 -0x0  1,2-azaphospholenes w e r e  a l so  obta ined  in 
s o m e  cases. 

A few examples  of 1,4-dihydro 2-0x0 1,4-azaphosphorines and  1,4- 

dihydro 1,4-X -azaphosphorines a r e  known. The  1,4-dihydro 1,4- X - 
azaphosphorines a r e  precursors  of 1,4- X -azaphosphorines.’ The  I ,2- 

dihydro 1,2- X -azaphosphorines a r e  not  y e t  known. W e  r e p o r t  h e r e  
t h e  f i r s t  p repara t ion  of t hese  compounds. In 1981, Nurtdinov e t  al. ha- 

ve  r epor t ed  t h a t  t h e  reac t ion  of dichlorophosphines wi th  a l ipha t ic  
N-butylimines led to t h e  2-0x0 1,2-azaphospholenes. W e  h a v e  reexa-  

mined th i s  reac t ion  and  w e  have  found t h a t  dichlorophenylphosphine 

r e a c t e d  wi th  t w o  equiva len ts  of imines 1, t hen  wi th  methanol ,  to 
give t h e  azaphosphorines 2 when R 1  = t.Bu o r  t.Bu-CH2-CMe2, o r  

a mixture  of 2 and 2-0x0 1,2-azaphospholenes 3 when R i.Pr, 

Ph-CH2 o r  i.Pr-CH2 ( t ab le  I). 

T r e a t m e n t  of azaphosphorines 2 wi th  hydrogen peroxide resu l ted  

in good yields of 2-0x0 1,2-azaphosphorines 4. The  azaphosphorines 2 

were  conve r t ed  in to  c r i s ta l l ine  sulfides 5 by r eac t ion  wi th  sulfur. 

The s t ruc tu res  of t h e s e  products  w e r e  deduced  f rom the i r  spec t r a l  
1 p roper t ies  ( H, 31P, 13C 

3 3 
3 

3 

1 

NMR and mass  spec t ra ) .  
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366 C. BuUHDIEU AND A.  FOUCAUD 

TABLE I NMR Spectral data of 1,2-Dihydro 1,2 ataphosphorines 
and yields of 2 and 3. 

2 3 'H NMR of 2 : 6(JpH,Hz) 31P NMRof2 R1 
yield,% yield,% Me-3 H-4 Me-5 H-6 6 

t.Bu 64 0 2.1 l(16) 6.36(9.6) 1.81 6.12 4.4 
t.Bu.CH2CMe2 47 0 2.07(16) 6.31(9.6) 1.83 6.12 
i.Pr 41 10 2.10(16) 6.88(10) 1.80 5.93 15.4 
PhCH2 30 30 2.04(14) 6.44(11.2) 1.73 5.77 
iPrCH2 10 40 2.03(11) 6.39(10.4) 1.80 5.78 5.4 

SCHEME I 

p(M;kH2R1 CI- 

I I 
- R~-N CH PhpcIz 9 +l 

R ~ N = C H C H ~ M ~  + R'-N 
\ 

1 CI PPh , Hcl ClPPh C H p k  
6 7 

M e  

\ 

Ph X Mc 
4 ,  x=o 
5 ,  x=s 

I 
c LPPh 

Cl' 

2 3 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
7
:
4
4
 
3
0
 
J
a
n
u
a
r
y
 
2
0
1
1



3 SYNTHESIS OF THE lr2-DIHYDR0 lr2-h-AZAPHOSPHORINES 367 

A mechanism which might  explain t h e  fo rma t ion  of 2 and  3 is presen- 

t e d  in s c h e m e  I. In t h e  f i r s t  s t ep ,  t h e  nucleophilic a t t a c k  of t h e  

imine  1 on PhPCl  g ives  a n  e n a m i n e  6 which c a n  add  o n  a second 

mole of imine  1 to yield t h e  in t e rmed ia t e  7. The  r eac t ion  of a n  ena-  

mine wi th  a n  imine  is known.’ When R1 provides a su f f i c i en t  s t e r i c  

bulk, t h e  elimination of R NH2 f r o m  7, to g ive  8, is fast. The  in te r -  

med ia t e  8 cyclizes in to  2 by a nucleophilic a t t a c k  of t h e  d ienamine  
moie ty  on  t h e  phosphorus a t o m  (pa thway (a)). When t h e  e l imina t ion  

of R NH2 f rom 7 is slow, t h e  d isp lacement  of R NH2 by a nucleo- 

philic a t t a c k  of t h e  phosphorus a t o m  occur s  (pa thway (b)). The  in te r -  

med ia t e  9 which is formed,  t r e a t e d  wi th  methanol ,  g ives  t h e  2-0x0 

1,2-azaphospholene 3. 
The adduc t s  10 and 11 have  been prepared  by t h e  Diels Alder reac-  

t ions of 4 and 5 with  N-phenyl male imide  and  t h e  a d d u c t s  12 and  

13 by t h e  Diels Alder reac t ions  of 4 and  5 with  4-phenyl 3,5-dihydro 

4H- 1,2,4-triaz0ldione.~ ” However,  d imethyl  a c e t y l e n e  dicarboxyla- 

te does  no t  r e a c t  with 4 and 5. 

2 

I 

1 1 

The study of t h e  chemis t ry  of t h e  compounds 2 is in progress,  parti-  

cularly t h e  prepara t ion  of t rans i t ion  m e t a l  complexes  of 2. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
7
:
4
4
 
3
0
 
J
a
n
u
a
r
y
 
2
0
1
1



368 

REFERENCES 

C.  BOURDIEU AND A.  FOUCAUD 

1. 

2. 

3. 
4. 

5.  

J.D. Wander and A.M. Aguiar, Tetrahedron Lett., 4749 K*S* (1971 Yon59 . J.C. Williams, Jr., J.A. Kuczkowski, N.A. Portnoy, 

G. Mark1 and D. Matthes, Angew. Chem. Int. Ed. Engl., lJ 1019 
(1972). 
J. Skolinowski and M. Simalty, Synthesis, 109 (1979). 
S.Kh. Nurtdinov, I.V. Tsivunina, V.I. Savran, N.M. Ismagilova, 
T.V. Zykova and ‘V.S. Tsivunin, Zh. Obshch. Khim., 2, 1549 (i981) ; 
Chem. Abst., 96, 20177 (1982). 
R.W. Layer, Chem. Rev., 63, 489 (1963). 
M. Pfau and J. Ughetto-Monfrin, Tetrahedron, E, 1899 (1979). 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
7
:
4
4
 
3
0
 
J
a
n
u
a
r
y
 
2
0
1
1


