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SYNTHESIS OF l i o - A L K Y L - 2 - O ~ C E T I L - S n - 3 - G L Y C E n Y L 3 -  

PHOSFHORYL CHOLINE THE ENANTIOMER OF FLATELET ACTIVATING 

FACTOR (PAF) 

Atu l  Kumar' and K. Shanker, 

Department of Pharmacology, 
King George's Medical Col lege ,  
Lucknow ( I N D I A )  

A novel s t e r e o s p e c i f i c  s y n t h e s i s  of b i o l o g i c a l l y  

a c t i v e  ether-phosphol ipids  ( F N )  is r e p o r t e d ,  involv ing  

chemoenzymatic approach. 

E t h e r  phosphol ip ids  am among t h e  most p o t e n t  

b i o l o g i c a l l y  a c t i v e  phosphbl ipid dt.rivatives13. l -O-Alkyl-  

2-O-acetyl Sn glyceryl-3-phosphoryl c h o l i n e  in which a l k y l  

component is comprised l a r g e l y  of C-16 

( l a  8 b )  h a s  been i d e n t i f i e d  as p l a t e l e t  a c t i v a t i n g  f a c t o r  (PM). 

and C-18 homolosues 

FAF has  been chemica l ly  s y n t h e s i s e d  ' ~ y  s e v e r a l  r e s e a r c h  

b u t  t h e  s y n t h e t i c  s t r a t a g i e s  a m  very long  and t h e s e  

procedure employed hydrogenat ion hence o n l y  s a t u r a t e d  PAF was 

obtained.  

We wish t o  r e p o r t  h( . re  a novel s y n t h e t i c  methodology 

for p r e p a r a t i o n  of  s t e r e o s e l e c t i v e  PAF (Scheme I). 

The Hexadecanol and Octadecanol (223 & b) on r e a c t i o n  

with e p i c h l o r h y d r i n e  i n  potassium c a r b o n a t e  gave corresponding 

epoxy product  (3 a Q b). Epoxy compound on t r e a t m e n t  w i t h  

~- - - 

*Present  'Iddress r 
Medicinal  Chemistry D i v i s i o n  
C e n t r a l  Druq Research I n s t i t u t e ,  
Lucknow I n d i a  
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KUMAR AND SHANKER 1764 

LIPASE OF 
( C C L )  yeast i 

C H 2  0 C H 2 ( C H ? ) n C H 3  ?\ I 

porchlor ic  acid a t  pXp2 i n  dioxane and water (6r4) afforded 

a n t i d i o l  (pa R h). D i d  " ( a  d b) with hmethoxy t r i t y l  c h l o r i d e  

y l e l d s  5(a 8 b) followed by a c e t y l a t i o n  of the  free hyrfroxy qroup 

with a c e t i c  anhydride and pyrldine  gave & ( a  i3 b). The s e l e c t i v e  

removal of t h e  methoxytrltyl  group (without  migration of a c e t y l  

group taking place)  by passinq a s o l u t i o n  of p in P e t  e t h e r  

through a s h o r t  s i l ic ic  acld/Boric ac id  column y i e l d s  2 ( a  8 b). 
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SYNTHESIS OF PAF 1765 

Phosphoryla t ion  o f  L( a 8 b) w i t h  2 . - c h l o d - o x o - 1 , 3 , 2  dioxaphos- 

pholone12 in benzene usinq t r i e t h y l  amino a t  6OoC afforded 2 ( R 8 b). 

WhLch on s e l e c t i v e  enzymatic  t r a n s ~ s t e r l f i c ~ t i o n  by t h e  tippase 

f r o m  y e a s t  [Candida e y c l i n d r a c e a  (CCL)] g s v e  one enant iomerr  of 

PAF by d e a c e t y l a t i o n  o f  (R) PM. Hence ( 8 )  PflF was o b t a i n e d  by 

chromotography . 
BPFBWNTAL SECTXtq 

1.2. epoxides 3 ( a  (L b) 

l -oc tadocanol  (20.0 inmol) i s  d i s s o l v e d  in dry benzene 

(80 m l ) ,  t h e n  e p i c h l o m h y d r i n o  ( 1 3  ml) and potasslum c a r b o n a t e  

( 1 0  g,  anhydrous) a r e  added. 

to r e f l u x  for 4-5 hr ,  <and c o n c e n t r a t e d  under  vacuum t o  qive 3 ( a  L b). 

Ja -14 y i e l d  73% I.R. ( n u j o l )  915, 840 

'H HMR (CDCl3) W.84 (t, 3-1, cH3) ,  1.24-1144 m, 28H (Ctt,),?, 

3.40 (t, ZH, 0 4 i 2  (C%)nM3), 3.93 ( t ,  2H, CW), 4.21 (m,H,QI)  

lilS : [MI+ 298 

l-.O-iktadacyl/Hexaclecyl-2,3,glyceml z( a 8 b) 

The r e a c t i o n  mixture  1s heated 

, 12% ch '  (C-O-C), 

HC 

Compound3 (10, mmol) is t aken  i n  rlioxane ( 5  ml) m d  

P e x h l o r i c  a c i d  ( 2  ml) i n  dioxane/water  10 ml ( 6  A )  i s  added. 

(CH~], 2.10 (s ,  34, coat3), 3.25 (14 ,  2H, M2d-mTr, 5 4 . 5  Hz). 

2H, 3H, and 5H of C6H4-OCH3(4) J4.8 Hz), 7.12-7.67 PPm (me 1 % ~  

mTr) . 
MS 8 [MI' 614 

l-O-Hexadecyl/Octadecyl-20-acetyl-.% g l y c e r o l  2 ( a  8 b) 

3.68 (s ,  3H, ocH3), 9-28 (9, 1 H ) s  (;H--OWCH3) 536.5 HZ),  6.87 (dm 

A s o l u t i o n  ofll--(r$iexadecyl/octadecyl--2-O-acetyl-3a3- 

(4-methoxy t r i t y 1 ) S n  g l y c e r o l  9, ( 1 5  mmol) i n  P e t  e t h e r  was a p p l i e d  

t o  t h e  Boric a c i d / s i l i c i c  a c i d  column which was then e l u t e d  w i t h  

P e t  e t h e r  and concent ra ted  i n  vacuo t o  afford 2 ( a  8 b), 1720 (M), 

1180 (C0-c) and 3420, lob0 cm-' (CH). 
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1766 KUMAR AND SHANKER 

l-O-l~exadecyl/Octadecyl-2&acotyl-Sn-3-glyceryl phosphorylchol ine 

3 ( a  b )  

A mixture  of  2 ( 1 0  mmol) i n  d r y  chloroform (20 m l r  
and t r i e t h y l  amine ( 3  ml) was s t i r r e d  a t  room temperature .  To 

t h i s  s o l u t i o n  2-chloro-2-oxo-l,3,~-dioxaphospholane (12  mmol) 

i n  presence  of Pcdimethyl amino p y r i d i n e  ( 2  ml) was s t i r r e d  5 hr. 

React ion Cqix ture  was e x t r 3 c t e d  from e t h y l  a c e t a t e  and concentrated.  

To this s o l u t i o n  800 mg CCL (Yeps t )  (Sigma) i n  30 m l  of heptane/ 

n-hutyl a l c o h a l  (1:2) were added and s t i r r e d  20 h r  a t  room temper- 

a t u r e .  A f t e r  f i l t r a t i o n  (S )  PAF (8 a 8 b )  wose s e p a r a t e d  by 

f l a s h  chromatography y i e l d  65.68% 8a, n=14 m.p. 248OC [ ]? + 

3.50, 8b, n=16 mp 265OC [ 1: + 2.35, 8(a)  'H NMR (CDC13) I 0.84 

( t ,  3 1 ,  CH3), 1.20-1.50 (m, 2 8 H  (CH2)14)r 2.05 (s, 34, COW3), 

3.32 (s ,  9H, (CH3)3N), 3.45 ( t ,  2H, CH3(CH2),,C&) J4.5 HZ), 

3.62 (d, Kd2CH, 5 ~ 6 . 5  Hz), 3.78 ( t ,  4.30 ( t t  04'- 

The pH of r e 3 c t i o n  m i x t u r e  i s  a d j u s t e d  t o  and stirr- 

4 hr .  

t r a t e d  t o  y i e l d  2 ( a  8 b) y i e l d  70% IR (KBr) 3430 cm-' (W) 

2970 ( a 2 ) ,  'H NMR (CDC13) 6q.86 ( t ,  3H, M3),  1.24-1.44 

(me 2 8 ~  ( a 2 ) 1 4 )  3-46 ( t s  2Hv OCH2)# 3.50 (d, 2H, ! 2 & 4 - ( C 3 ) n )  

I t  is e x t r a c t e d  w i t h  chloroform (3x200 ml) and co 

4.42 (m, Y, M), 3.56 ( d ,  2H,  C&-CH). 

M5 : [MI+ 300 

l l O - H e x a d e c y l / o c t a d e c y l - ~ (  4-methoxy t r i ty1) -%-glycero l  

3 ( a  8 b )  

A s o l u t i o n  of rknethoxy t r i t y l  c h l o r i d e  (12  mmol) i n  

dry t e t r a h y d r o f u r a n  ( 5  ml) is added t o  a s t i r r e d  s o l u t i o n  of  

4(a  8 b) (10. mmol) i n  p y r l d i n e  ( 1 0  ml) i n  an ice-water bath.  

The r e a c t i o n  m i x t u r e  was s t i r r e d  f o r  2 h r  a t  room t empera ture  

and then concent ra ted  i n  vacuo. The o i l  was than  d i s s o l v e d  

in CFC13 and washed with lC% sodium hydrogen carbonate  which 

was chromatographed on s i l i c a  gel t o  y i e l d  3 ( a  8 b) 60%. 
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SYNTHESIS OF PAF 

l-O-Hexadecyl/Octadecy1-2-0-acetyl-3-0( b e t h o e  t r i t y 1 ) S n -  

g l y c e r o l  p ( a  8 b) 

1767 

A mixture of 3 (10 m m o l ) ,  dry p y r i d i n e  (10 ml), 

and a c e t i c  anhydride ( 8  m l )  was s t i r r e d  f o r  12 h r  a t  

room temperature .  Then, I c e  (50  g )  was added and then  

e x t r a c t e d  wi th  c h l o m f o n n  (200 ml). The r e a c t i o n  mixture  

was washed w i t h  10% NaHC03, water and d r i e d  wi th  magnesium 

s u l f a t e  t o  g i v e  p ( a  8 b) 845, IR (Nujo l )  1 7 4  (W), 12% cm-' 

(C-O-C), 'tI NMP (CM;'13) 6N.84 ( t ,  34, a3); 3-40 ( t ,  w, 013 

(%),,&-Ow Jn6.5 Hz) 9 3.63 ( d ,  2H, 0%) 1.28-1.50 (m, 2H 

O a 2  J d . 5  Hz) 4.22 (1, 2f4, & 0-P), 5.10 (4, lH, HCOCOCHS 

J*.5 112) 13C NJM (CnCl,) 6 : 15.4 ( s ,  a 3 ( C H 2 ) n ) r  22.5 ( S ,  corn3) 

24.8 (s, m2, CHS), 27.5 (SD q d 2 - 4 ) .  

3.21 (s ,  CH3CH2C&)r 55.4 ( s ,  N(M3)3)  66.7 (dp P-oCH2, JC-P 1 

3-01 ( S I  CH3CH2CH2(CH22)n1 

6.1 Hz), 60.4 (1, CILpPeh J. C-P=6.1 H z )  67.6 ( b r  Cfi2N(CH3),) 

70.1 (s, CH3CH2n4Q2) 73.4 (d,  H P A c ) ,  172.8 (s, CS2CH3) 

MS (8a) n=14 [MI+ 532, 8br n=16 [MI+ 567. 
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