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Summary -- 
We report the synthesis of the natural isomer of [%I- 

lyso platelet activating factor, [3H]-lyso PAF (1-0-[9’,10’-3H2]- 
hexadecyl-2-lyso-sn-glycero-3-phosphochollne) and its conversion 
by acetylation toTH]-PAF( 1-0-[9’ ,10’-3H2]-hexadecyl-2-acetyl- 
sn-glycero-3-phosphocholine) for use in in VitKO and in vivo 
metabolic studies. The procedure employed allowr the 
separation of the natural (E-l-O-alkyl)lyso and unnatural 
(s-3-0-alkyl) isomers of thgl!fbF precursors from a racemic 
mixture. The natural lyso-A -1-0-hexadecenyl PAF was 
reduced with 5.0 Ci of carrier free tritium gas to afford the 
tritlated lyso PAF at a specific activity of 56 Ci/mmole (115 
mCi/mg). 

Key Wwds: PAF, lyso PAF, 1-0-hexadecyl-2-acetyl- 
- sn-glycero-3-phosphocholine, deuterium, 
t rl t ium . 

Introduction 

Platelet-activating factor (PAF, l-O-alkyl-2-acetyl-~-glycer0-3-phospho- 

choline) is a metabolically active complex lipid that has been found to be a 

potent activator of platelets and neutrophils, possesses hypotensive and a number 

of other a~tivities.~’~ 

antihistaminic compounds such as pyrilamine4 and are independent of arachidonic 

acid cascade metabolites.”b The degranulation action of PAF i n  neutrophils is 

1 

The anaphylactic properties of PAF are not inhibited by 
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7 
p o t e n t i a t e d ,  however, by 5-L-HETE, which does no t  cause d e g r a n u l a t i o n  by i t s e l f .  

The metabolism of PAP is under i n t e n s i v e  i n v e s t i g a t i o n .  PAF appea r s  t o  be 

8 i n a c t i v a t e d  by a s p e c i f i c  c y s t o s o l i c  ace ty lhydro la se .  

been demonstrated i n  c e l l  f r e e  systems from a l k y l a c e t y l g l y c e r o l  by a s p e c i f i c  

c h o l i n e  phospho t rans fe ra se  o r  from alkyllysoglycerophosphocholine by a s p e c i f i c  

a c e t y l t r a n s f e r a s e . ”  The i n p o r t a n c e  of t h e  two pathways In whole ce l l s  is s t i l l  

under  u n v e s t i g a t i o n ,  however, t h e r e  is g e n e r a l  agreement t h a t  t h e  l a t t e r  pathway 

is a c t i v a t e d  by a number of s t i m u l i  i n  v a r i o u s  cells .  Indeed, a scheme has been 

pos tu l a t ed ’  r e l a t i n g  membrane alkylacylglycerophosphocholine pools  t o  PAF and 

e i c o s a t e t r a e n o a t e  m e t a b o l i t e  formation.  A r e c e n t  review a r t ic le  on t h e  chemistry 

and biology of PAF has  been publ ished.  

The s y n t h e s i s  of PAF has 

9 

1 2  

I n  o r d e r  t o  f u r t h e r  i n v e s t i g a t e  t h e  metabolism of PAF, we r e p o r t  t h e  synthe- 

s is  of t r i t i a t e d  hexadecyl PAF ( t h e  more a c t i v e  a l k y l  analogue)  a t  a s p e c i f i c  

a c t i v i t y  of 56 Ci/mmol. 

by human n e u t r o p h i l s  and is  t h u s  of high i n t e r e s t .  

The 16:O s p e c i e s  appea r s  t o  be t h e  major species produced 

r ) i S C U S S i O ~  

The s y n t h e s i s  of racemic [0ctadecyl-9*,10’-~I12]-PAF has been r e p o r t e d  previ-  

1 3  
ous ly .  The unresolved product  was ob ta ined  a t  a s p e c i f i c  a c t i v i t y  of 40-50 

Ci/mmole. The p recu r so r  was s n - 1 - A  -octadecenyl-2-0-benzylglycerophospho- 

c h o l i n e .  IJnlike our procedure desc r ibed  below which t r i t i a t e s  the  l y s o  compound 

d i r e c t l y ,  t h e  p rev ious  procedure,  due t o  u n s a t u r a t i o n  i n  t h e  a l k y l c h a i n ,  does not 

a l low €OK the p r i o r  hydrogeno lys i s  of t h e  benzyl p r o t e c t i n g  group t o  produce the  

l y s o  p recu r so r .  Thus, t r ea tmen t  oE t h e  p recu r so r  w i th  t r i t i u m  gas  in e thano l /820  

ove r  pal ladium oxide bo th  t r i t i a tes  the  a l k y l  cha in  as w e l l  as debenzy la t e s  t he  

product .  Not only does t h i s  procedure consume t r i t i u m  which is not  included i n  

the s t r u c t u r e  of t h e  product  bu t  i t  a l s o  produces v o l a t i l e  t r i t i a t e d  to luene .  I n  

o r d e r  t o  produce t h e  more b i o l o g i c a l l y  a c t t v e  E-1-0-hexadecyl-PAF we employed a 

s y n t h e t i c  s t r a t e g y  which allowed for  t h e  d i r e c t  t r l t i a t l o n  of t h e  u n s a t u r a t e d  l y s o  

p r e c u r s o r ,  thereby e l i m i n a t i n g  the  drawbacks mentioned above. Th i s  p recu r so r ,  t h e  

n a t u r a l  isomer of l y s o  A9v10-hexadecenyl-PAP w a s  prepared by S u r l e s  e t  a l .  

Treatment  of racemic A 

9,lO 

14 

9 , l O  -hexadecenyl-PAF 3, w i t h  phosphol ipase A;! d e a c e t y l a t e s  
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only the natural isomer 4, which is then separated chromatographically from the 

unnatural PAF 5. As a model €or the tritiation, allowing for more similar isotope 

effects than between hydrogen and tritium, 2 . 0  atin of deuterium gas was used to 

reduce the unsaturated racemic lyso precursor 1, in ethanol over 10% Pd/C at room 

temperature. 

olefinic protons 2, as compared to starting material and authentic product. 

identical procedure employing the natural isomer 4, and 5.0 Ci of carrier free 

tritium gas afforded 1,009 mCi of pure tritiated lyso hexadecyl-PAF 6, at a 

specific activity of 56 Ci/mmole. 

acetic anhydride in pyridine-CHC13 in the presence o€ 4-dimethylaminopyridine (DMAP) 

to afford the tritiated hexadecyl-PAP of like specific activity (Figure I). 

High resolution 1H-NMR indicated complete disappearance of the 

The 

A portion of this product was acetylated with 

F i g u r e  1.  
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Due to the lack of sufficient volatility and chromophoric absorption, neither 

the lyso PAF or PAF could be quantitated directly by W-VIS spectrometry or gas 

chromatography for specific activity determination. Therefore, in order to con- 

vert the trittated lyso PAF to a more volatile derivative without disturbing the 

integrity of the label, the lyso PAF was treated with phospholipase C15 at room 

temperature €or 1 hr in 0.1 M tris buffer and ether (pH-7.4). The resulting hexa- 

decyl-=-glycerol was then quantitated by gas chromatography using the corresponding 

tetradecyl-=-glycerol as an internal standard. 

The tritiated lyso PAF 6 and PAF I were stored at 4-5' C in absolute 

ethanol. 

Experimental Procedures 

All chemicals were used as obtained from the manufacturer. IH-NMR spectra 

were obtained on a BRUKER 250 MHz FT spectrometer using CDC13 (TMS) as solvent. 

Gas chromatography was performed using a Shimadzu GC-8A chromatograph. Radio- 

purity was determined using a Packard Radioscanner Model 7201. Tritium wa3 count- 

ed using a Packard Liquid Scintillation Counter Model 3255 (internal standard) 

with Scintiverse R (Fisher) counting solution. Silica gel plates (W) were used 

for TLC analyses. 

Racemic 1-0-[Hexadecyl-9' ,10'-21I~]-sn-glycero-3-phosphocholine ( 2 ) .  

hexadecenyl-lyso PAP (1) (43.7 mg, 0.088 mmol) and 20 mg of 10% Pd/C in 3.0 m l  of 

absolute ethanol were stirred for 4 h under 1.0 atm of deuterium gas. The catalyst 

was removed by filtration through a Celite pipet column and the filtrate evaporated 

to alford 28.9 mg ( 6 6 % )  of solid. 1H-NMR indicated loss of olefinic protons 'H-NMR 

(CDCl3, TMS) 6 4.33[m,2H, OC&2CH2N], 3.93[m,2H,Cz20P], 3.71 t,ZH,OCH2CEzN] I 

3.42[m,4H,C30C&], 3.25 [s,9H,N(Cg3)3], 1.58[m,2H,OCH23] 1.4l[m,2H,CxDCgD], 

1.28[m,22H,(C&)n] and 0.92 [t,3H, CH2CH31. 

Racemic A9*10- 

' ' 3  l-O-[Hexadecyl-g ,10 - H~]-sn-glycero-3-phosphocholine ( 6 ) .  

(0.018 mmol) of the natural isomer of the A9*'o-hexadecenyl 

A mixture oE 9.0 mg 

precursor 4, and 10.0 

mg of 10% Pd/C in 1.0 ml of absolute ethanol was stirred for 4 h at room 



Tritiated Hexadecyl Platelet Activating Factor I173 

t empera tu re  under 5.0 C i  of carrier free t r i t i u m  gas. The c a t a l y s t  was removed by 

f i l t r a t i o n  through a Celite p i p e t  columi. The f i l t r a t e  was evaporated i n  vacuo 

and t h e  r e s i d u e  taken up i n  100  ml of methanol and evaporated.  The r e s i d u e  was 

t hen  t aken  up i n  500 m l  of a b s o l u t e  e t h a n o l  as a s t o c k  s o l u t i o n .  TLC r ad ioscan  

(CHCLyMeOH-NH40H 70:35:7) i n d i c a t e d  a pure product 6,. Liquid s c i n t i l l a t i o n  

coun t ing  i n d i c a t e d  a y i e l d  of 1,009 m C i  (96%) of t h e  lyso product  w i t h  s p e c i f i c  

a c t i v i t y  of 56 Ci/mmole (115 mCi/mg). 

1-0-[Hexadecyl-9’ ,10’-311~]-2-acetyl-sn-glycero-3-phosphocholine (I). 
p o r t f o n  of t h e  lyso product  6, was s t i r r e d  a t  room temperature  f o r  1 6  h wi th  2 .0  mg 

OP DMAP and 50 1.r1 of acetic anhydride i n  1 .5  m l  of CHC13-pyridine 4 : l .  

m ix tu re  was evaporated under N2 and t h e  r e s i d u e  chromatographed on a 20 x 20 cm x 

8.25 mm s i l i ca  g e l  p l a t e  (CUC13-MeOH-NH40H 70:35:7) u s i n g  a u t h e n t i c  PAF as an  Rf 

r e fe rence .  

s i l i c a  g e l  was f i l t e r e d  o f f ,  t h e  f i l t r a t e  evaporated i n  vacuo and t h e  r e s i d u e  

t aken  up i n  50 m l  of a b s o l u t e  e t h a n o l  as a s t o c k  s o l u t i o n  t o  a f f o r d  168 mCi (54%) 

of  pure FAF wi th  s p e c i f i c  a c t i v i t y  of 56 C i / m m o l e  (103 mCi/mg). 

A 300 mC1 

The 

The a p p r o p r i a t e  band was removed and e l u t e d  wi th  CHC13-MeOH 1:l. The 

S p e c i f i c  A c t i v i t y  Determinat ion.  A 161 m C i  p o r t i o n  of t h e  l y s o  product  6 was 

s t i r r e d  v igo rous ly  for 1 h i n  pH=7.4 0.1 M Tris b u f f e r  (1.0 ml) and 3.0 ml of 

e t h e r  w i t h  50  u n i t s  of B a c i l l u s  c e r e u s  phosphol ipase C. The e t h e r  phase was drawn 

o f f  and t h e  aqueous phase e x t r a c t e d  twice wi th  CHC13-MeOH (2:l). 

o r g a n i c  phases showed - 
TLC-radioscan. 

(CHzC12-MeOH 8:2),  counted and q u a n t i t a t e d  by gas  chromatography u s i n g  the 

co r re spond ing  te t radecyl-=-glycerol  as an i n t e r n a l  s t anda rd  wi th  a p r e v i o u s l y  

c a l i b r a t e d  FID d e t e c t o r .  

The combined 

25% conver s ion  t o  t h e  l - O - a l k y l - ~ - g l y c e r o l  by 

The 1-0-alkyl-=-glycerol was p u r i f i e d  by column chromatography 
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