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Synthesis and Stereochemical Studies of Derivatives of 
1,4-Dimethyl-2-phosphabicyclo[ 2.2.11 heptane 

ar 
Sheldon E. Cremer and A. Gamliel 

Marquette U n i v e r s i t y  

Chemistry Dept., Milwaukee, WI 53233 

1,4-Dimethyl-2-phenyl-2-phosphabicyclo[2.2. l l hep tane 2-oxide 1 was pre- 
pared by the  r e a c t i o n  o f  2,5-dimethyl-l,5-hexadiene w i t h  PhPC12-Alcl - s tereo- 
assignments o f  the  exo and - isomers were es tab l i shed by 1% NMR Sbectro- 
scopy (us ing  lan than ide  s h i f t  reagents) and by x-ray c r y s t a l  s t ruc tu res .  
isomers o f  1 were separa te ly  reduced (pheny ls i l ane )  t o  g i ve  t h e  phosphine 
de r i va t i ve ;  i n  t u r n  the  phosphines were the rma l l y  e q u i l i b r a t e d  a t  190°C t o  g i ve  
a predominance (70%) o f  t h e  E - p h e n y l  isomer. 

i ga t i on .  For example, aqueous, a1 k a l i n e  hyd ro l ys i s  o f  the  benzylphenylphos- 
phonium s a l t  2 gave 1 w i t h  r e t e n t i o n  o f  con f i gu ra t i on .  The isomeric methyl-  
phenylphosphonium saTts 3 e q u i l i b r a t e d  under bas ic  cond i t ions  p r i o r  t o  oxide 
formation. Reaction o f  1 w i t h  (CH3)3Ot BF4- gave the  s a l t  4 w i t h  r e t e n t i o n .  
Hydrolysis o f  e i t h e r  isomer o f  4 w i t h  180 enr iched water gave 1 w i t h  r e t e n t i o n ,  
but w i thout  l80 i ncorpora t ion :  t hu  C-0 bond cleavage occurrea. Hydro lys is  

c o m p l e t d i  incorpora t ion ;  t he  exo-methoxy isomer gave p a r t i a l  l 80  incorpora- 
t i o n  (30-60%) w i t h  r e t e n t i o n  o f  c o n f i g u r a t i o n .  

1,5-hexadiene w i t h  PC13/AlC13 t o  g i ve  n 35:15 isomer m ix tu re  ( s - C l  : e- 
Cl) .  Stereoassignments were based on p3C nmr ( lan than ide  s h i f t  reagent )  data. 
Reaction o f  5 w i t h  PhLi gave 1 w i t h  r e t e n t i o n .  Reaction o f  5 w i t h  alkoxides 
gave the  phosphinate esters w 3 h  r e t e n t i o n .  The methyl phosphinate es te r  was 
t rea ted  w i t h  NaOCD3-CD30D t o  g ive  the  phosphinic ac id  (no p r i o r  CD;O- ex- 
change). Compound 5 was prepared i n  two steps from 5; r e a c t i o n  w i t h  PhLi gave 
the ph nyl-phosphine w i t h  invers ion .  

15C nmr data o f  18 d e r i v a t i v e s  of t h e  t i t l e  compound have been recorded; 
x-ray c r y s t a l  s t ruc tu res  of 1 and 1 w i l l  be shown. 

The 

The phosphines were converted t o  t h e  s a l t s  2-i f o r  stereochemical i nves t -  

o f  the  end methoxy s a l t  4 w i t h  Na 18 OH gave r e t e n t i o n  o f  con f i gu ra t i on  w i t h  

I n  add i t i on  t o  1, t h e  ac id  c h l o r i d e  5 was prepared by t reatment o f  the  

- 1 R=Ph 
3 R = C l  
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