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A DIRECT FRACTIONATIOX PROCEDtJQE FOG TkiE C!U.4KTITATIVE RESOLUTION 

BY S I L I C A  GEL LIQUID CIIROYATOGMPI?' 
OF TRIPHEKYLPF!OSPt~INE-DtSULFURIZATION FRODUCTZ 

Shoji liara and Kitaro Oka 
Tokyo College of Pharracy 

Hcrinouchi, t!achioj i, Tokyo 192-03, Jaoan 

A direct fractionation Frocedure involving a high efficiency 
LC colum was used to resolve and isolnte the triphenylnhosphine- 
desulfurization products fror! their crude reaction Fixture. Elimi- 
nation of the reagent and reagent-origin raterial, and quantita- 
tive resolution of a nair o f  the gewetrical isomers in a silica 
gel binary solvent system were sicultaneously accoqlished. 

IhTGODUCTION 

Desulfuriiation with triphenylphosphine ~ . R S  been iviJely csec! 

in synthetic organic chemistry. Eouever, one of the disadvantages 
of this rethod is the difficulty found in the uorking-up procedures 
to serarate excess reagent frolr the desired nroducts. These com- 
ponents usually have similar solubilities in the organjc sclvents 
used for extraction and recrystallization, and, in the worst case, 
similar rr.obilities on silica g e l  LC. 

One of the authors (Ilara) has developed a direct fraction- 
ation procedure (DFP) for the reaction products to systematize and 
simplify the separation process in synthetic chemistry (1-4). This 
method has made it possible to ohtain highly pure Droducts in 
quantitative yields. 
method to the isolation of triphenylphosphine-desulfurization 
products. 

We will report herein an application of the 
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1768 HARA AND OKA 

PhCO C OMe 
+ Ph3P - P F C O P h  p h c ~ ~ ~ ~ h  Ph 

1 2 3 

EXPERIMENT.4L 

The l 1 3 - o x a t h i o l  (20 mg, 52 nmol) was d i s s o l v e d  i n  2 . 5  

+ Ph3PS 

5 

m l  

of  xylene c o n t a i n i n g  Ph3P (41 m g ,  157 nmol) and t h e  mixture  was 
r e f l u x e d  f o r  8 h r s .  

on a high  e f f i c i e n c y  column (Zorbax s i l i c a ,  Shimadzu Co.,  Kyoto; 

9 mm I.D. x 50 CIZ) by on-column i n j e c t i o n .  The column was con- 

n e c t e d  with a pump (Model KP-gH, Kusano S c i e n t i f i c ,  Tokyo) and RI 

d e t e c t o r  (Model 110, Waters , Ma., US.4). The s o l v e n t  system was 
opt imized t o  13% v/v  EtOAc i n  5-hexane. Flow r a t e  was 3.8 ml/min. 

The c a p a c i t y  r a t i o s  of 2 and were k 3  = 3.82 and k4 = 4 . 6 4 ;  sepa-  

r a t i o n  f a c t o r  d = 1 . 2 1 .  The y i e l d s  were Ph3P, 28 mg (100%); Ph3PS, 

13  mg (86%); 2, 8 mg (43%);  5, 3 mg (17%);  and o t h e r  small anounts  
o f  s i z e  p r o d u c t s .  

The r e s u l t i n g  mixture  was cooled  and t h e n  p u t  

RESULTS MID DISCUSSION -- 
The 1 , 3 - o x a t h i o l  was t r e a t e d  wi th  a t h r e e  molar e q u i v a l e n t s  

of  t r iphenylphosphine  i n  r e f l u x i n g  xylene ( 5 ) .  The TLC a n a l y s i s  o f  

t h e  r e s u l t i n g  mixtures  showed t h r e e  major s p o t s  which were a s s i g n e d  
as t h e  recovered r e a g e n t  2, i t s  t h i o x i d e  5, and t h e  p l u r a l  p r o d u c t s  - 3 and 5 t o g e t h e r  w i t h  s e v e r a l  minor s p o t s  some o f  which over lapped  

t h e  major s p o t s  (F igure  1).  A t r i a l  f r a c t i o n a t i o n  of t h e s e  com- 

ponents  by convent iona l  column l i q u i d  chromatography was unsuc- 

c e s s f u l .  Thus we examined t h e  d i r e c t  f r a c t i o n a t i o n  procedure  u s i n g  
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Phj P 

Ph3 PS 

3 and 4 

FIGURE 1 

TL chromatogram o f  t h e  
r e a c t i o n  mixture 
developed wi th  201 v/v  
EtOAc i n  g-hexane and 
d e t e c t e d  wi th  UV lalrp. 

a h i g h l y  e f f i c i e n t  p r e p a r a t i v e  s i l i c a  g e l  column equipped w i t h  a 

d i f f e r e n t i a l  r e f r a c t o m e t e r  t o  o b t a i n  f r a c t i o n s  e x h i b i t i n g  t h e  peaks 

o f  t h e  s o l v e n t  ( x y l e n e ) ,  t r i p h e n y l p h o s p h i n e ,  t h i o x i d e ,  s e v e r a l  s i d e  

p r o d u c t s ,  and t h e  d e s i r e d  main p r o d u c t s .  The s i l i ca  g e l - b i n a r y  

s o l v e n t  system which was opt imized  by u s i n g  TLC as t h e  p i l o t  t e c h -  

n i q u e  (I) was a d j u s t e d .  The main products  were r e s o l v e d  with t h e  

s e p a r a t i o n  f a c t o r  o f  d =  1 . 2 1  and were f r a c t i o n a t e d  q u a n t i t a t i v e l y .  

The chromatogram is shown i n  F igure  2 and t h e  NWR s p e c t r a  o f  t h e s e  
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FIGURE 2 

P r e p a r a t i v e  chromatogram o f  t h e  r e a c t i o n  
mixture  on Zorbax s i l i c a  column (9 mm I.D. 
x 50 cm) wi th  13% v / v  EtOAc i n  2-hexane. 

main products  i n  F igure  3 .  - 4 were ass igned  i n  r e l a t i o n  o f  t h e  o l e f i n - g e o m e t r i c a l  i somers .  
Such a r e s o l u t i o n  o f  a p a i r  o f  isomers  has been known as a r a t h e r  
d i f f i c u l t  problem i n  t h e  chromatographic  s e p a r a t i o n s .  DFP i n -  
vo lves  no p r e t r e a t m e n t  o f  t h e  r e a c t i o n  mixtures  so  as t o  be s imple  
and f a c i l e  procedure t o  o b t a i n  t h e  sample recovery  w i t h  high 
p u r i t i e s  and h igh  y i e l d s .  

The s t r u c t u r e s  o f  t h e  compounds 2 and 
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........ 
b 4 

; l . . . .  - i  
........... .~.- .- . . . . . .  ...... 

F1GUF.E 3 

h?lR spec t r a  of t he  compounds 3 and 4 obtained 
i n  CDCl3 so lu t ion  and P I S  as an i n t e r n a l  
standard a t  100 41Hz (JEOL-PS-100) apara tus .  

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



1772 HARA AND OKA 

ACKNOWLEDGMENT 

We wish t o  thank Dr. K.  Asai, Shimadzu Co., Kyoto, f o r  h i s  

co rd ia l  support .  

REFERENCES 

1. Hara, S . ,  J .  Chromatogr., 137, 41, 1977. 

2. 
3 .  Hara, S. and Fukasaku, N , ,  J .  Org. Chem., 44, 893, 1979. 

4 .  Hara, S. and Oka, K . ,  J .  High Resolution Chromatogr., 

5. Oka, K . ,  Dobashi, A . ,  and Hara, S . ,  i n  p repa ra t ion .  

Hara, S. and Nakahata, V . ,  J .  L i q .  Chromatogr., 1, 43 ,  1978. 

Chromatogr. Commun., i n  p re s s .  

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


