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ORGANIC PREPARATIONS AND PROCEDURES 2 ( 3 ) ,  157-159 (1970) 

DIFERROCENYLPHENYLZHOSPHINE AND DIPHENYLFERROCENYLPHOF'HIN!I 

Charles E. Su l l ivan  and W i l l i a m  E. McEwen 
Department of Chemistry 

Un ive r s i ty  of  Massachusetts 
Amherst, Massachusetts OlOCe 

Fe + 
Fe 

The prepara t ions  of  diferrocenylphenylphosphine and d iphenyl fer ro-  

However, cenylphosphine have been repcr ted  by S o l l o t t  and co-w?rkers .l 

i n  ?ur hands y i e l d s  were q u i t e  e r r a t i c .  

phenylphxphine,  f r equen t ly  n? product was obtained; when a product was 

obtained, p u r i f i c a t i m  by t h e  described methods was n?t e f f i c i e n t  and l e d  

t-, l a r g e  lo s ses  of material. We have found t h a t  t h e s e  ohosphines can be 

I n  t h e  case  of  d i f e r roceny l -  

converted r e a d i l y  t o  s t a b l e  y l id s ,  which g ive  y i e lds  of t r ans -o le f ins  i n  

r e a c t i m s  wi th  aldehydes cmparab le  t o  o r  b e t t e r  t han  those  obtained by 

use of semi-stable ylids.2'6 We thus  would l i k e  t.1 r epor t  a mgdified 

procedure which g ives  cons i s t en t  y i e l d s  of pure phosphines. 3 

Experimental 

Ferrocenyldiphenylphosphine. To 5Oml.of anhydrous heptane contained 

i n  1 e . ,  j-necked round bottomed f l a s k  f i t t e d  wi th  a stirrer, condenser, 
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and dropping funnel, w a s  added,in a n i t rogen  atmosphere, 37.2 g. (0.2 

mole) of fe r rocene  and 26.8 g. (0.2 mole) 7f AlC1,. Diphenylchlorophx- 

phine (44.2 g. ,  0.2 mole) w a s  then  added dropwise over a period ?f 15 min .  

The mixture w a s  s t i r red and refluxed f o r  20 h r s .  The w a r m  heptane s o l u t i m  

was decanted, t h e  black, t a r r y  res idue  ex t r ac t ed  wi th  two a d d i t i m a l  200 mL 

por t ions  .nf brji l ing heptane and t h e  e x t r a c t s  discarded. A second ex t r ac -  

t i o n  with 350 ml. por t ions  of  bo i l i ng  water ( u n t i l  t h e  e x t r a c t s  were no 

longer blue-green i n  c31or) gave a brown-orange res idue  which w a s  ex t rac ted  

with 300 m l .  por t ions  of b o i l i n g  benzene ( u n t i l  t h e  e x t r a c t s  were no 

longer  c d o r e d ) .  The dried,combined benzene e x t r a c t  was chromatographed 

7n a 30  x 1 i n .  column of n e u t r a l  a lumina ,ac t iv i ty  I. 

c m s i s t i n g  nf unreacted ferrocene passed t h r w g h  very quickly.  The 

product was e lu t ed  with benzene and ferrocenyldiphenylphosphine gxide re- 

mained on t h e  column. The benzene e l u a t e  w a s  evaporated under vacuum t g  

give 35.7 g. of a yellow-orange s o l i d .  

e t h a n d  gave 33 g. (454) Qf orange needles, mp. 122-124", lit. 

A small yellow band 

One r e c r y s t a l l i z a t i m  from 95% 
1 

mp. 122- 

I 2 4 O .  

Diferrocenylphenylphosphine. This compound was prepared i n  t h e  same 

manner as ferrxenyldiohenylphosphine frm 13 .k g. (0.1 mole) of aluminum 

c h l w i d e ,  37.2 g. (0.2 mole) o f  fe r rocene  and 17.9 g.  (0.1 mole) phenyl- 

d ich lorophxphine .  

from 40:60 benzene-heptane gave 18.7 g. (40%) of yellow p l a t e l e t s ,  mp. 

191-194' (dec . ) ,  mp. 191-193'. 

One r e c r y s t a l l i z a t i o n  of t he  crude product (21.1 g. 
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benzaldehyde to give ester that is $4 trans-isomer.6 
are isolable and, if kept protected from light, can be stored for 
prolonged periods of time. 

The chromatographic procedure used in the purification is quite 
efficient in removing phgsphine oxide impurities. 

In our hands, diferrocenylphenylphosph ne was nqt sufficiently soluble 

These ylids 

3 .  

4. 
t o  be recrystallized from 95% ethanol. f 

5 .  

6. 

D. E. Bissing, J. Org. Chem., 0, 12% (1965). 
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(Received December 10, 1969) 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
3
:
4
9
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1


