
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 30 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Phosphorus, Sulfur, and Silicon and the Related Elements
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713618290

Photolysis of Phosphoniums and Phosphoranes Azides
J. P. Majoralab; G. Bertrandbc; A. Baceiredobc; M. Mulliezab; R. Schmutzlerb

a E. R. A. 926, Université Paul Sabatier - 118, Toulouse Cédex, France b Lehrstuhl für Anorganische
Chemie der Technischen Universitat, Braunschweig, R.F.A. c E. R. A. 829, Université Paul Sabatier -
118, Toulouse Cédex, France

To cite this Article Majoral, J. P. , Bertrand, G. , Baceiredo, A. , Mulliez, M. and Schmutzler, R.(1983) 'Photolysis of
Phosphoniums and Phosphoranes Azides', Phosphorus, Sulfur, and Silicon and the Related Elements, 18: 1, 221 — 224
To link to this Article: DOI: 10.1080/03086648308076006
URL: http://dx.doi.org/10.1080/03086648308076006

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713618290
http://dx.doi.org/10.1080/03086648308076006
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Phosphorus and Sulfur, 1983. Vol. 18 pp. 221-224 
0308-664x1831 I801 -022 I /$18.50/0 

0 1983 International Union of Pure and Applied Chemistry 
Printed in the United States of America 

PHOTOLYSIS OF PHOSPHONIUMS AND PHOSPHORANES A Z I D E S  

J.P. M A J O R A L * ~ ,  G. BERT RAN^*^, A .  BACEIREDO ', M. MULLIEZ a 
and i n  p a r t  R. SCHMUTZLER . 

a E.R .A .  926, b E.R.A. 829, U n i v e r s i t e  Paul S a b a t i e r  - 118 
r o u t e  de Narbonne 31062 Toulouse Cedex France.  

c L e h r s t u h l  f u r  Anorgan ische Chemie d e r  Techn ischen U n i v e r s i -  
t a t ,  P o c k e l s s t r  4, D. 3300 Braunschweig,  R.F.A. 

A b s t r a c t  F i r s t  ev idence  f o r  a C u r t i u s  t y p e  rea r rangement  i n -  
v o l v i n g  a p e n t a c o o r d i n a t e d  atom and charged s p e c i e s  a r e  des-  
c r i b e d  

I n  o r g a n i c  c h e m i s t r y  t h e  C u r t i u s  rear rangement  i s  a w e l l  known 

method f o r  o b t a i n i n g  im ines  and i s o c y a n a t e s  f r o m  t h e  co r respon-  

d i n g  a z i d e s  ( I '  '). Va r ious  t r a n s i e n t  u n u s u a l l y  h y b r i d i z e d  o r g a -  

n o m e t a l l i c  spec ies  were a l s o  o b t a i n e d  u s i n g  t h i s  rear rangement  

wh ich  proved t o  be a genera l  method a l l o w i n g  t h e  c o o r d i n a t i o n  

number o f  t h e  atom bonded t o  t h e  a z i d o  g roup  t o  be decreased by  

one u n i t ,  keep ing  t h e  number o f  v a l e n c e  bonds unchanged. 

Up t o  now no examples o f  a C u r t i u s  t y p e  rea r rangement  i n v o l -  

v i n g  a charged atom o r  a p e n t a c o o r d i n a t e d  atom have been d e s c r i -  

bed. Here we w i s h  t o  r e p o r t  i )  t h e  s y n t h e s i s  o f  u n u s u a l l y  h y b r i -  

d i z e d  phosphorus c a t i o n s  f r o m  azidophosphonium s a l t s  ii) t h e  r e -  

s u l  t s  observed d u r i n g  t h e  p h o t o l y s i s  o f  some p e n t a c o o r d i n a t e d  

p e n t a v a l e n t  phosphorus a z i d e s .  

A Z I D O  PHOSPHONIUM SALTS 

I r r a d i a t i o n  o f  t r i s  ( d i m e t h y l  amino) azidophosphonium h e x a f  1 u o r o  

phosphate - 1 l e a d s  t o  t h e  i m i n o  phosphenium s a l t  - 2 w i t h  r e l e a s e  o f  

n i t r o g e n  [ 2  - -s3'P = + 7 7  ; ' H  2.73 (d ,  JpH = 1 1  Hz, 12H, CH3-N-P) ,  

3.20 ( s ,  6H, N-NCH3)] .  
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I n  o r d e r  t o  s t u d y  t h e  impor tance  o f  t h e  a n i o n  i n  t h i s  r e a c t i o n ,  

compound - 3 was i r r a d i a t e d  i n  t h e  same e x p e r i m e n t a l  c o n d i t i o n s .  We 

observed t h e  f o r m a t i o n  o f  iminophosphorane - 4 w i t h  a 80% y i e l d .  

B r  
i- 

T h i s  d r a m a t i c  change i n  t h e  cou rse  o f  t h e  p h o t o l y t i c  r e a c t i o n ,  

due t o  t h e  n a t u r e  o f  t h e  a n i o n ,  can be w e l l  r a t i o n a l i z e d  by t h e  

t r a n s i e n t  e x i s t e n c e  o f  a phosphonium n i t r e n e  - 5a i n  resonance 

f o r m  w i t h  a phosphon i t ren ium - 5b 
+ + i- 

(Me N ) .  PN 9 X  - -> hv (Me2N)3P-N,X- ti, (Me2N)3P=N,X- 2 3 3  
-N2 

A= ," /X+ = PF; 
X -  5a 

hv  
4 (-, ( Me N ) P = N - B r - 

- 
When t h e  a n i o n  i s  a poo r  n u c l e o p h i l e  such as PF6 , t h e  i n t e r -  

med ia te  - 5 i s  s t a b i l i z e d  by  m i g r a t i o n  o f  one phosphorus s u b s t i t u e n t  

o n t o  t h e  n i t r o g e n  atom w i t h  f o r m a t i o n  o f  iminophosphenium s a l t  ~ 2. 
On t h e  o t h e r  hand,the good n u c l e o p h i l i c i t y  o f  t h e  bromine a n i o n  

l e a d s  t o  t h e  f o r m a t i o n  o f  d e r i v a t i v e  4 '  wh ich  g i v e s  by subsequent 

i r r a d i a t i o n  t h e  iminophosphorane - 4. 

I r r a d i a t i o n  o f  t h e  azidophosphonium - 7 l e a d s  t o  t h e  f o r m a t i o n  

o f  - 8 and - 9 ( m i g r a t i o n  o f  a d ime thy lamino  group o r  a pheny l  g r o u p )  
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hw, CH3CN Me2N, + + - , PzN-0  
@ \ +  

P=N-NMe2 + 
pF6 -N2 ’Me2” Me2N 

P-N3 
0, 

Me2N / I  
Me,N P Fi P F i  

L 

31 31 8 6 P = +70 ppm 9 6 P = +4lppm 31 
- - 7 6 P = +46 ppm - 

- 8 i s  t h e  f i r s t  example o f  an  iminophosphenium s a l t  w i t h  a P-C bond. 

PENTACOORDINATED PENTAVALENT PHnSPHORUS A Z I D E S  

wou ld  have r e s u l t e d  f r o m  

phosphorus atom t o  t h e  n 

i n  80% y i e l d .  

- 10 s l o w l y  decomposes a t  room t e m p e r a t u r e  l e a d i n g ,  n e i t h e r  t o  

t h e  expec ted  r i n g  expans ion  p r o d u c t  - 11, n o r  t o  d e r i v a t i v e  - 12 wh ich  

g roup  from t h e  

t r o g e n  atom, b u t  t o  t h e  socyana te  - 13 

t h e  m i g r a t i o n  o f  a pheny 

0 
I I  

31 6 P = -60 ppm 

- 0’ ‘0 

31 13 6 P = +28ppm - 

On t h e  o t h e r  hand i r r a d i a t i o n  o f  t h e  s t a b l e  n o v e l  a z i d o  phospho- 

rane  14 - ( t h e  t i r s t  one i n  wh ich  phosphorus i s  bonded t o  f i v e  n i -  

t r o g e n  atoms) i n  a c e t o n i t r i l e  s o l u t i o n  ,at 254 nm,at room tempera- 

t u r e  l e a d s  q u a n t i t a t i v e l y  t o  t h e  f o r m a t i o n  o f  t h e  v e r y  s h o r t  l i f e -  

t i m e  i n t e r m e d i a t e  13. 
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14 - 15 - 

One can conc lude  t h a t  t h e  C u r t i u s  rear rangement  i s  a l s o  e f f e c t i v e  

w i t h  a p e n t a c o o r d i n a t e d  phosphorus atom. However t h i s  r e a r r a n g e -  

ment i s  s t r o n g l y  dependent o f  t h e  n a t u r e  o f  t h e  phosphorus s u b s t i -  

t u e n t .  Thus i r r a d i a t i o n  o f  t h e  a z i d e  - 16 g i v e s  c 17 as t h e  m a j o r  

compound. T h i s  r e s u l t  i s  n o t  s u r p r i s i n g  t a k i n g  i n t o  accoun t  t h e  

poor  m i g r a t i n g  a p t i t u d e  o f  a l c o x y  group,  t h e  main  r e a c t i o n  b e i n g  

h e r e  t h e  a b s t r a c t i o n  o f  p r o t o n s  f r o m  t h e  s o l v e n t  b y  a t r a n s i e n t  

n i  t r e n e  

N3 NH2 

31 
- 16 6 P = -27ppm 

REFERENCES 

31 17 fi P = -27ppm - 

C u r t i u s ,  T. Ber  (1890) ,  23, 3023 ; P a t a i ,  S. "The c h e m i s t r y  o f  
t h e  a z i d o  group"  ; W i l e y - I n t e r s c i e n c e  : New-York, 1971. 
Lwowski, W. " N i t r e n e s "  ; Wi ley  I n t e r s c i e n c e  : New-York, 1970. 
Thayer,  J .S.  Organometal .  Chem. Re-, ~ 1 ,  157. 

Bace i redo  A., M a j o r a l  J.P., B e r t r a n d  G.,  Nouv. J .  Chim. (1983) ,  

The s y n t h e s i s  of t h e  f i r s t  s t a b l e  iminophosphenium s a l t  was 
r e c e n t l y  r e p o r t e d  by  Mar re  e t  a1 : Sanchez M. , Mar re  M.R., 
B r a z i e r  J.F., B e l l a n  J. , Wol f  R. , Phosphorus S u l f u r  (1983)  - 14 
331 and r e f .  i n c l u d e d .  

4, 255. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
0
:
0
9
 
3
0
 
J
a
n
u
a
r
y
 
2
0
1
1


