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TR I PLE-BONDED-L I KE TR I COORD I NATED PHOSPHORUS SPEC I ES ‘,Pg 

GUY BERTRAND, ANTO I NE BRCE I REDO, GH I SLA I NE S I CARD and 
t l  I CHEL GRAN I ER 
Laboratoire des Organoreta1 I iques, U.A. 477, Uniuers i te  

Paul Sabat ie r ,  118 route de Narbonne, 31062 Toulouse cedex, 
France 

Abstract Depending on the nature o f  the diazo-carbon subst i 
t uent , the i nt ermed i at  es generated by photo I ys i s o r  t herro- 
I ys i s o f  uar i ous a-d i azophosph i nes behave e i t her as “ t rue”  
carbenes o r  as phosphorus-carbon mu I t i p I e-bonded spec i es . 

I n  the course o f  the tempestuous deueloprent o f  the 
chem i s t  r y  o f  unusua I I y hybr i d i zed spec i es, a I though t r i coord i - 
nat ed-pent aua I ent phosphorus der i uat i ues o f  type A’ and t r i p I e 
bonded ol, h3-phosphorus compounds (B12 are r e  I I documented, 
in terest  has only recent I y been focused on tr iple-bonded 
qu i nqueua I ent phosphorus hau i ng coord i nat ion number 3 (C)  . 

\ -  :p= ,P= \ JP- 

A 6 C 

Ue have recent I y deronst ra ted  that  h3-phosph i non i t penes, 
generated by photo lys is  o f  phosphine azides, can be regarded as 
h5-phosphon i t r i I es4 r h  i ch d i r e r  i ze g i u i ng the correspond i ng 
cyc I od i phosphazenes . 
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Ue ranted t o  f i n d  out i f the generat ion o f  a carbenoid 
species next t o  a heteroator bearing both a lone p a i r  and a 
vacant p o r  d o r b i t a l  i s  a general method fo r  obta in ing 
' t r i p  I e-bonded- I i ken der i uat i ues . Here r e  r i sh t o  repor t  our 
resu I t 3 concern i ng the h3-phosph i nocarbene h5-phosphaacet y I ene 
ana I ogy , D i azo compounds are c I ass i ca I precursors o f  carbenest 
Horeuer, a It hough diazo h5-phosphorus der i uat i ues are r e  I I 
known, 
t o  a h3-phosphorus a to r  re re  reported before t h i s  
f i r s t  sight, these molecules should be unstable due t o  possible 
i nt er r0 I ecu I ar  react i on3 o f  the d i aro no i e t  y r i t h the phosphorus 
lone pa i r .  Surpr is ingly,  r e  have been able t o  synthesize a 
var ie ty  o f  diarophosphines, sore o f  them being s tab le enough t o  
be p u r i f i e d  by d i s t  i I l a t  ion, 

no exarples o f  ro lecu l  es possessing a diazo group bonded 
At 

0 

HeOH BuL i 
!2 

HegS i CL i 
R2P- C I  + R#-F-SiHe3 -+ R2P-F- H 

N2 N2 
1 

i : R'C(0)CI 
i i  : RzPCI 

The structures have been c l e a r l y  established by HHR, IR and 
mas3 spectroscopy as re1 I as by a s ing le  X-ray d i  f f rac t  ion study 
i n  the case o f  3.  O f  par t  i cu la r  interest ,  the N-N bond length 
(1.116 8) i s  s l i g h t l y  longer and the C-ti bond distance (1,278 8)  
a I i t t l e  shorter than those observed i n  the diazoalkanes 
examined t o  date. The lo rer  bond order o f  the nitrogen-nitrogen 
bond i s  conf i r r e d  by a l o r  IR frequency (VNN = 2010 c r - l ) .  

The phot ocher i ca I o r  t herra I behau i o r  o f  d i azophosph i nes 
appears t o  be s t rongly  dependent on the nature o f  the phosphorus 
and carbon subst i tuents . 
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TRIPLE-DONDED-LIKE TRICOORDINATED PHOSPHORUS ... 355 

The products obtained i n  the photo lys is  o f  1 in  the 
presence o r  i n  the absence o f  t rapping agents s t rongly  suggest 
the t rans ient  format i on o f  a mu It i p I e-bonded in te r red  i at e 5a or 
Sb, For example : 

S i He3 

C I  S i He3 

hu 

5b S i De3 

i n  marked contrast, a phosphinocarbene 6 i s  c e r t a i n l y  
involved dur ing the thernolys is  o f  2 

A 
2- 

-N2 
‘ 6  

J 

I n  the case o f  the bis(phosphin0)diazomethane 3, a 1-2 
m i  grat ion I ead i ng t o  the corresponding phosphaa I kene i s 
obserued. This i s  the f i r s t  example o f  a U o l f f  type rearran- 
gement i n  the k3-phosphorus ser i es . 

S ta r t i ng  from +, the formation o f  acetylenic de r i va t i ve  7 
strong I y suggests the i nt ram0 I ecu I a r  add i t ion o f  the carboxy 
group t o  the phosphorus-carbon mu1 t iple-bond. This mould be o 
nem type o f  U i t t i g  react ion,  

Thus, although an a-dicarbene i s  an acetylenic der iuat  iue, 
a h3-phosphinocarbene can react e i t he r  as a t r u e  carbene or a3 
a mu I t i p I e-bonded phosphorus spec i es . Obu i ous I y as a ‘norma I ’ 
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phosphorus y l  ide, the double o r  triple-bonded character o f  the 
P-C bond m i  I I depend on the back-bonding o f  the  carbon electrons 
i n t o  the phosphorus d o r b i t a l s .  

Ue have also  been able t o  prepare a bis-diazophosphine 8 
and surpr i s i ng I y , accord i ng t o  mass spectroscopy , the r a  j o r  
decorposit ion pathray involves the loss o f  b i s l t r i r e t h y l s i  l y l )  
d i azoret hane r i t h p r  i r a r y  format i on o f  the ' d i coord i nat ed 
phosphorus species 9, f o l  lored by subsequent loss o f  n i t rogen 
leading t o  a phosphaalkyne 1 1  o r  isophosphaalkyne 10. The 
charact er  i r a t  ion and/or the t rapp i ng o f  these exc i t i ng spec i es 
are under act iue invest igat  ion. 

___) 

-N2 

R-B=C 

o r  

E C - R  

10 

11 
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