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1.3-BENZODIPHOSPHOLES - SYNTHESIS AND REACTIVITY 

H. SCHMIDT, K. ISSLEIB, AND E. LEISSRING 
Department o f  Chemistry, M a r t i n  L u t h e r  U n i v e r s i t y  
4010 H a l l e  (%ale) ,  PSF., GDR 

A b s t r a c t  Methods o f  t h e  p r e p a r a t i o n  and t h e  r e a c t i o n  
behav iour  o f  1.3-benzodiphospholes as w e l l  as t h e i r  
nmr spec t roscop ic  da ta  a r e  d iscussed 

p\ 

SE’ 
1.3-Benzo-element-phospholes, 1.24 H C-R (E : NRZ,O, S) 

a r e  cons idered t o  be l o r -  
1- 3 e l e c t r o n  aromat ic  systems . 

For  2-emin0-1~3-benzodiphospholes (E :  PR, R: NR2) w i t h  
p r o b a b l y  non-planar t r i c o o r d i n a t e  phosphorus from nmr da- 
t a  a romat i c  s t a b i l i z a t i o n  i s  exc luded . 
We wish t o  r e p o r t  t h e  s y n t h e s i s  o f  1.3-benzodlphospholyl 
anions, t h e i r  r e a c t i o n s  w i t h  e l e c t r o p h i l e s  t o  form 2-orga- 
n o - s u b s t i t u t e d  1.3-benzodiphospholes and t h e  d i c u s s i o n  o f  
t h e  31-P nmr spec t roscop ic  da ta  o f  b o t h  types  o f  he te ro -  
c y c l e s  

S t a r t i n g  w i t h  t h e  d iphosph ide  & t h e  i n s e r t i o n  o f  he te ro -  
cumulenes (C025 o r  Ph-NCN-Ph 6 ) and e l e c t r o p h i l i c  a t t a c k  o f  

7 c a r b o x y l i c  a c i d  c h l o r i d e s  , r e s p e c t i v e l y ,  y i e l d  i n  forma- 
t i o n  o f  1.3-benzodiphospholyl an ions  2-i (Scheme l). 
One o f  t h e  d r i v i n g  fo rces  o f  these c y c l i z a t i o n  r e a c t i o n s  
i s  probab ly  t h e  i n s t a l l a t i o n  o f  a con juga ted  l o r - e l e c t r o n  
a romat i c  system, as i t  i e  expected from MNDO c a l c u l a -  
t i o n s  
With t h e  b u l k y  2.4e6-t.BU3-C6H2-COC1 c y c l i z a t i o n  f a i l s  
and a f t e r  t r a n s s i l y l a t i o n  t h e  1 .3 -oxephosphea l ly l i c  a n i o n  - 5 is formed. 
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For  benzodiphospholyl anione a complete charge delocal iza-  
t i o n  between both phosphorus atoms is demonstrated by 31-P 

resonances i n  the  region o f  145 t o  153 ppm, 

3 - 

-150 

4 - 
R.MeIol Phlbl. Meslcl t.Buld1 

145 ... 153 

SCHEME 1 

1.3-Benzodiphospholyl anion8 can ac t  as mono- o r  
pentahapto l igands (Scheme 2) , 
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1.3-BENZODIPHOSPHOLES 357 

I n  t h e  ~ 5 - c o o r d i n a t e  complex & the  l i g a n d  shows the  t y p i -  
c a l  negat ive c o o r d i n a t i o n  s h i f t  ( ~ d ' ( 4 c J ~ ) :  -126 ppm), 
known from side-on coo rd ina te  phosphaalkenes. The a n i o n i c  

phosphorus atom i n  z i n t e r a c t s  as G-donator w i t h  the PEC- 
moiety. A l coho lys i s  o f  anions l i k e  4d f a i l s .  T h i s  unexpec- 
t e d  r e s u l t ,  a l s o  found i n  phosph indo ly l  an ion chemist ry  @ 

demonstrates a low b a s i c i t y  f o r  both "phosphides". Hydro- 
gen c h l o r i d e  protonates % b u t  the  obta ined 2-t.Bu-1.3- 
benzodiphosphole 2 i s  s t a b i l i z e d  by a [1,2]-substi tuent 

rearrangement t o  g i v e  the isomer 2. S i m i l a r  d y o t r o p i c  
subs t i t  uen t migra t Ions  a r e  observed a f t e  r e l e c t  t o p h i l i c  
a t t a c k  o f  Me3SiCl (10/11) o r  Ph2PC1 (12/13). 
R6aCtiOn o f  4 wi th  a l k y l  o r  a c y l  h a l i d e s  r e s u l t s  i n  

s t a b l e  1.3-benzodiphospholes 2 and 15. 
I n  cons ide ra t i on  o f  the w e l l  known i n f l u e n c e  o f  the rf-do- 
nor  a b i l i t i e s  o f  s u b s t i t u e n t s  a t  t he  P=C-moiety on the  
31-P s h i f t s  o f  t he  $-phosphorus i t  is expected t h a t  i n  
bentodiphoapholes l i k e  2 and 15 the i n t e r a c t i o n  between 
the $-phosphorus lone p a i r  and the C6H6-P=C-R subst ruc- 
t u r e  i s  weak and aromat ic s t a b i l i z a t i o n  does no t  p l a y  a 
dominant r o l e .  Therefore i t  i s  no t  s u r p r i s i n g l y ,  the che- 
m i s t r y  o f  1.3-benzodiphospholes is determined by non-aro- 
mat ic  behaviour. E l e c t r o p h i l i c  (HC1, MeOH) as w e l l  as 
n u c l e o p h i l i c  a d d i t i o n  (LiBu) y i e l d  i n  format ion o f  2.3- 
dihydrobenrodiphospholes 16-19 (Scheme 3). 
I n  s p i t e  o f  t h ree  c h i r a l  cent res i n  these compounds, 16 
e x i s t s  i n  t w o  diastereoisomers and 17-19 i n  one isomer, 

only.  
U n l i k e  1.3-benzazaphospholes, w i t h  1.3-dienes 15 undergoes 
D ie l s -A lde r  r e a c t i o n  t o  y i e l d  2. 
I n  case o f  a p o s s i b l e  a l t e r n a t i v e  i n t e r a c t i o n  o f  two- and 
three-cocrd inate phosphorus aga ins t  s u l f u r  o r  W(CO), t he  
l a t t e r  one a c t s  as the  n u c l e o p h i l l c  c e n t r e  (21, 22). 

Summarized the r e a c t i o n  behaviour o f  2-organo s u b s t i t u t e d  
1.3-benzodiphospholes shows s t r o n g  s i m i l a r i t i e s  t o  a c y c l i c  
non-donor s t a b i l i z e d  phosphaalkenes. The use o f  t h e  $- 
phosphorus l o n e  p a i r  f o r  bonding cz1.@ a) i n f l uences  the 
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31-P s h i f t  o f  t he  two-coordinate phosphorus i n s i g n i f i c a n t -  
l y .  T h i s  emphasizes the f a c t  t h a t  t he  electronic i n t e r a c -  
t i o n  between t h i s  l o n e  p a i r  and the  8U-electron Subunit,  
i f  i t  r e a l l y  e x i s t s ,  i s  weak. From MNDO c a l c u l a t i o n s  
i n s t e a d  o f  n,+ i n t e r a c t i o n  a &h s t a b i l i z a t i o n  between 
the PH-bond and the 8 S e l e c t r o n s  is t o  assume. 
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