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REACT I V I T  Y OF 1 .2- D I PHO SPH I NOBE NZ E N E 

KURT I S S L E I B ,  ELKE LEISSRING AND HARRY SCHMIDT 
Depa r tmen t o f Chemis t ry  , Ma r t i n -Lu  t h e r-Unive r s i  t y  
4022 H a l l e  / Saale, GDR 

A b s t r a c t  1.2-Diphosphinobenzene as a v e r s a t i l e  
b u i l d i n g  b l o c k  and a b i f u n c t i o n a l  p r i m .  phosphine 
d e l i v e r s  w i t h  v a r i o u s  r e a c t a n t s  a l a r g e  number o f  
new P-o rgano compounds. The p o s s i b i l i t i e s  o f  f o  r m -  
m a t i o n  o f  symm./antisymm. phosphines, benzoconden- 
sed P-E-P-heterocycles , 1.3-bentodiphospholes , 
1.2-b is -a lky l idenebenzenes , o t h e r  systems w i th  
P=C-double bonds and t h e i r  nmr-data a r e  discussed. 

1.2-Diphosphinobenzene(DPB) as a b i f u n c t i o n a 1 , a r o m a t i c  

p r im .  phosphine i s  t h e  s t a r t i n g  m a t e r i a l  f o r  a s e r i e s  
I o f  new t ypes  o f  phosphorus compounds (Scheme 1.) . 

The c h e l a t i n g  p r o p e r t i e s  o f  DPB a r e  obvious.With m e t a l  

c a r b o n y l s  p a r t i a l  o r  complete CO-exchange i s  observed, 

e.g. M(DPS)3 M = Cr,Mo,W ; (C0)3FeDPB . R e a c t i o n  w i t h  

t r a n s i t i o n  m e t a l  s a l t s  r e s u l t s  i n  f o r m a t i o n  o f  t h e  cor-  

responding c h e l a t e  complexes. The mono- o r  bis-sodium 

compound o f  DPB w i t h  a l k y l  h a l i d e s  g i v e  t h e  a l k y l a t e d  

p roduc ts .  1.2-Bis-al- Scheme 1. 
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P - l i gands  i n  c a t a l y s t  
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DPB w i t h  L iBu  and r e a c t i o n  w i t h  chloro-TMS t h e  d i -  and 

t e t r a s i l y l a t e d  phoaphines a r e  ob ta ined ,  which can a l s o  

be used f o r  t h e  p r e p a r a t i o n  o f  P=C-double bond systems 

o r o f P-E-P- he t e r o  cyc l e s  , respec t  i v e  l y  . 
Comparable w i t h  the  r e a c t i o n  o f  pr im.  arom. phosphines 

w i t h  amid a c e t a l e s 2  a l s o  DPB o r  o-PH2C6H4PHR g i v e s  com- 

pounds w i t h  d i c o o r d i n a t e d  phosphorus. Compounds o f  t y -  
pe A,B,C a r e  a v a i l a b l e  more e a s i l y  by i n t e r a c t i o n  o f  

t h e  sodium d e r i v a t i v e s  and 0- o r  S-alkyl-carbeniumte- 

t r a f l u o r o b o r a t e s  (Scheme 2.) . Besides o f  o-C6H4(PHNa)2 
a l s o  MPHAr and MPH, Scheme 2. 

c 

_ _ _ _ _ _ _  J _ _ _ _ _ _ _  ~ 

P- and C-nmr-data o f  

A,B,C and D a r e  found 

t o  appear i n  t h e  ex- 
pected reg ion.  A s i d e  

r e a c t i o n ,  which we a l -  
ways observed, i s  t h e  D 

Ar- PC:;] 
f o rma t ion  o f  P - a l k y l -  ( H I  

have been a p p l i e d  i n  , R' 
t he  s y n t h e s i s  o f  D. "12 

benzodiphospholes. T h i s  i s  i n  agreement w i t h  r e s u l t s  

o f  t h e  i n t e r a c t i o n  between MPHR and carbenium s a l t s .  
The r e a c t i o n  p a t h  i s  Scheme 3. 

demonst r. i n  Scheme 3 
and i s  m a i n l y  c o n t r o l -  

l e d  by t h e  b a s i c i t y  o f  

t h e  phosphide anion. 

MPHAr and a l s o  t h e  1.2- 
-bis-sodiumphosphido- 

benzene, as w e l l  as 
NaPH2 belong t o  t h e  

group which g i v e s  w i t h  
carbenium s a l t s  m a i n l y  a l k y l i d e n e  phosphines . 
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The p e r s i l y l a t e d  DPB a g a i n  i s  t h e  s t a r t i n g  m a t e r i a l  

f o r  t h e  s y n t h e s i s  o f  f u r t h e r  P=C-double bond systems 

(Scheme 4 . ) .  G e n e r a l l y  one s h o u l d  expect t h i s  compound 

t o  g i v e  a l l  t hose  r e a c t i o n s  known f o r  RP(SiMe3)2bsuch 

as t h e  i n t e r a c t i o n  w i t h  a c y l  h a l i d e s ,  DMF o r  CS2 , t h e  

r e a c t i o n  w i t h  (COC1)2 and o t h e r  h a l i d e s  o r  a l s o  t h e  
r e a c t i o n  w i t h  R C ( N R ) C l  Scheme 4. 

un f o  r t una t e l y  t h e  com- 

pounds o r  r e a c t i o n s  do 

n o t  f o l l o w  these s i m p l e  

equa t ions  and numerous 

det  by means o f  t h e i r  
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P.C/N.R Best r e s u l t s  we go t  w i t h  'R 

dime t h y l  f o  rmamide, i m i d c h  l o  r i d e s  and d i a  t y  l c a  r b o d i i m i -  

des . Comparable t h e  Format i o n  o f  phosphaguanidines t h e  

l a t t e r  ones and p e r s i l y l a t e d  DPB g i v e s  s a t i s f y i n g  re- 

s u l t s .  A f t e r  r e a c t i o n  Scheme 5. 

o f  t h e  compounds i n  a 
/ k  

1:l o r  1:2 mo la r  r a t i o  A ~ P ( S M C ~ ) ~ - ~ ; P = C , ~ , ~ ~  NN 'SI 

7 ,Ar 

l e a d s  t o  A o r  B Re- 

a c t i o n  o f  t h e  i n t e r -  ~ 1 = - ~ 1 ( ~ ~ 3 ~ 3 -  

mediate i n v o l v i n g  t h e  

n e i g h b o u r i n g  d i s i l y l -  

phosphinogroup Can be Ar.Ph/s,,bstFh &N.C.NAr 

sl 
\ 

--P e x c l u d e t  . The 1.3-si- 
l y l m i g r a t i o n  i s  much J P P ~ ~ H ~  

f a s t e r  t han  a c y c l o -  

a d d i t  i o n  l e a d i n g  t o  t h e  1.3-benzodiphospholene . 
Aryl-a lkyl -carbodi imides  g i v e  t h e  s i m p l e  a d d i t i o n  p ro -  

ducts ,  which a r e  i d e n t i c a l  w i t h  t h e  compounds formed by 

A +125 +192 ppm 

B +115 I 489.3 " 
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s o l v o l y s i s  o f  A and B. The v e r s a t i l i t y  o f  DPB w i t h  re-  

spec t  t o  i t ' s  h i g h  P-H-ac id i ty  can be used as such o r  

m o d i f i e d  as  t h e  a l k a l i  meta lphosphide or t h e  s i l y l p h o s -  

ph ine.  T h e i r  r e a c t i o n s  

w i t h  d i f f e r e n t  organo- 

g i v e n  i n  Scheme 6. Due 

t o  t h e  h i g h  i n v e r s i o n  

b a r r i e r  o f  t h e  t e r v a -  

Scheme 6. 

a;; + Me2N-ER2 -1b42Nl~ER' 

element d e r i v a t i v e s  i s  Me2" 
R 

i m  
l e n t  phosphorus a l l  i m  

2 4  

these P-E-P-h e t e r o  cyc- 

l e s  e x i s t  i n  form o f  

two 

ca 1 
f o r  

d i  

cu 1 
t h  

EA2 C.Si.Go,Sn 
EA B.AI.N.P,As.. R=R' MeEt,tb...Ph 

E &.Zn . S  

astereomers. The 
4 

a t e d  4 G  v a l u e s  
rb 

e diphospholenes a r e  q u i t e  comparable w i t h  those 

o f  t h e  diphospholanes 8. The a c t i v a t i o n  energy f o r  t h e  

convers ion  o f  t h e  c i s -  i n t o  t h e  t rans - fo rm is l e s s  

than  20 Kcal/mole. 
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