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Abstract Two platelet-activiting  factor  (PAF)  analogs  containing 
a methyl  group at C2 of the  glycerol  moiety  were  synthesized, and 
some of their biochemical  properties were  investigated. 1-0-Hex- 
adecyl-2-C,O-dimethyl-mc-glycero-3-phosphocholine (2-methyl-2- 
methoxy  PAF) was prepared  in a synthetic  scheme  beginning  with 
the  etherification of  2-methylpropen-1-01. A reaction  sequence in- 
volving  hydroxylation, tritylation, alkylation,  and  detritylation 
afforded l-O-hexadecyl-2-C,O-dimethyl-rac-glycerol, which  was 
converted  into  the  phosphocholine. A 2-lyso  derivative  of  this  PAF 
analog  (2-methyl-lyso  PAF)  was  synthesized  from  1-0-hexadecyl- 
2-C-methyl-3-O-trityl-m-glycerol. Benzylation  followed  by  detrity- 
lation gave l-O-heuadecy~-2-C-me~y1-2-O-~n~l-mc-glyce~~, which 
was  converted into  the  phosphocholine  compound.  Hydrogenoly- 
sis afforded l-O-hexadecyl-2-C-methyl-rac-glycero-3-phospho~ine 
(2-methyl-lyso  PAF). The 2-methyl-lyso  PAF analog served  as 
a substrate for  the  acetyl-CoA-dependent  acetyltransferase  that 
acetylates l-0-alkyl-2-lyso-m-glycero-3-phosphocholine. However, 
2-methyl-lyso  PAF  did  not  have a significant  effect  on  the activi- 
ties  of a CoA-independent  transacylase or of the  acetylhydrolase 
that inactivates PAF, and thus  does  not appear to  be a substrate 
or an inhibitor, respectively,  for  these  enzymes. In addition, this 
analog  exhibited  only  one-half of the antitumor activity of ruc-1- 
O-alkyl-2-methoxy-mc-glycero-3-phosphocholine in  human leuke- 
mic (HL-60) cells, and elicited  no  hypotensive  response  in  rats 
and no  platelet-activating  activity. In contrast,  the  2-methyl-2- 
methoxy  analog of  PAF  had  the  same  cytotoxic  activity against 
HL-60 cells as mc-l-O-aIkyl-2-methoxyglycero-3-phosphocholine; 
however, it had  no activation effect  on rabbit platelets  and  no 
hypotensive  effect  on rats, and it did  not inhibit  plasma  acetyl- 
hydrolase activity.-Bittman, R., N. M. Witzke, T-c. Lee, 
M. L. Blank, and E Snyder.  Synthesis and biochemical  studies 
of analogs  of platelet-activating  factor  bearing a methyl group  at 
C2 of the  glycerol  backbone. J Lipid Res. 1987. 28: 733-738. 

Supplementary key w o r d s  chemical synthesis of phospholipids m- 
l-O-hexadecyl-2-C-methyl-3-glycerophosphocholine PAF metabolism 

A great deal of information has been compiled about  the 
synthesis and  properties of platelet activating factor  (PAF) 
and analogs  related to l-O-alkyl-2-acetyl-sn-glycero-3-phos- 
phocholine (see refs. 1-4 for recent reviews). A wide range 
of structural variation has been introduced  into  the groups 

at  the 1, 2, and 3  positions of the glycerol moiety of the 
lipid  in  order  to explore  structure-activity  relationships 
(5-8). However, no  analogs have been reported, to our 
knowledge, in which the steric  bulk at  the glycerol back- 
bone  has been  increased by substitution of an alkyl group 
for hydrogen. Recently, Raman spectral  observations  in- 
dicated  that  introduction of a  methyl group  at C1, C2, or 
C3 of the glycerol moiety of di-0-hexadecylglycerophospho- 
choline perturbs  the  chain  packing  arrangements within 
the hydrophobic portion of the bilayer (9). It is, therefore, 
pertinent  to  examine  whether increased  steric bulk  at  the 
glycerol backbone of PAF affects the metabolism of PAF 
or perturbs  the  interactions between the lipid and  the PAF 
receptors  in biological systems. In this study, we report  the 
syntheses of two PAF analogs  bearing a  methyl group  at 
C2 of the glycerol moiety. We also report  the results of 
studies of u) the cytotoxic activities of these analogs in hu- 
man leukemic (HL-60) cells and b) the  enzymatic acetyla- 
tion of the CP-methyl-lyso PAF analog catalyzed by acetyl- 
CoA  acetyltransferase  in  microsomes. Comparison of the 
extent of acetylation of C2-methyl-lyso PAF with that of 
lyso PAF indicates that the  acetyltransferase can react  with 
closely related  substrates. 

MATERIALS  AND METHODS 

Chemicals 
Methallyl alcohol and benzyl  chloride were purchased 

from Aldrich. The sources of the  other chemicals  used  in 
the  synthetic  procedures have been  referred to previously 
(10). l-0-Hexadecyl-2-0-methyl-mc-glycero-3-phosphocho1- 

Abbreviation: PAF, platelet-activating factor. 
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ine was obtained from Sigma. The sources of the  chemi- 
cals used in the biological tests have been cited previously 
(ref. 11-16). 

Enzymatic assays 

Rat spleen  microsomes  were prepared as described prevl- 
ously (12). The activity of microsomal acetyl-CoA:l-alkyl-2- 
lyso-sn-glycero-3-phosphocholine acetyltransferase was mea- 
sured  according  to Wykle, Malone,  and Snyder (ll), as 
modified by Lee (12). The CoA-independent transacylase 
that acylates l-alkyl-2-lyso-sn-glycero-3-phosphocholine was 
assayed according  to  the  method described by Robinson, 
Blank, and Snyder (13). Plasma acetylhydrolase was  assayed 
by using 2.5  pl  of rat plasma as the enzyme source (14, 15). 
All incubations were carried  out at 37OC for 5  min. CDF 
(Fisher-344) male rats were the source of the spleens or 
plasma used in the  enzyme studies. 

Testing of antitumor, hypotensive,  and  platelet- 
activating  activities 

Antitumor activities in HL-60 cells  (16), blood pressure 
responses in CDF (Fisher-344) male rats (7), and  [3H]sero- 
tonin release in  rabbit platelets (7) were measured as de- 
scribed earlier. 

Chromatography and  NMR spectroscopy 

Thin-layer  chromatography was performed  on silica gel 
GF glass plates (Analtech, Newark, DE),  and  compounds 
were detected on  the plates as described previously (10). 
NMR spectra  at 200 MHz were recorded on  an  IBM/Bru- 
ker WP200 SY FT-NMR spectrometer. Elemental analyses 
were performed by MicAnal (Tucson, AZ) and Schwarz- 
kopf (Woodside, NY). 

RESULTS 

2-Methylallyl hexadecyl ether (Scheme 1, 2) 

A  mixture of powdered 86% potassium hydroxide (6.8 
g,  104 mmol), l-bromohexadecane (15.3 ml, 50 mmol), and 
2-methylpropen-1-01 (1, 4.2 ml, 50 mmol) was refluxed in 
120 ml of toluene with stirring for 20 hr  under a 20-ml 
Dean-Stark water trap  that  had been previously filled with 
toluene. The reaction  mixture was  cooled  below  6OoC and 
hexane (200 ml) was added. After the  mixture was  cooled 
to room temperature,  the  supernatant was decanted from 
the  precipitate of KBr and  unreacted KOH.  The solution 
was washed with water (3 x 100 ml), dried with K2C03, 
and evaporated. The oily residue was chromatographed  on 
silica gel (Baker, 280 g,  dried  at 12OOC for 1 hr) packed 
in hexane. Elution with hexane and hexane-ether 96:4  (v/v) 
afforded the  product  together with a small amount of di- 
hexadecyl ether. The crude  product was dissolved in ace- 

tone. On cooling at -2OOC for 1 hr, dihexadecyl ether 
precipitated. The precipitate was collected on  a chilled 
Buchner  funnel  and washed with a small volume of cold 
acetone. Evaporation of the filtrate gave the  product as a 
colorless oil  (10.4 g,  70%),  mp 12-13OC. Anal. calc. for 
C20H40O (296.54) C, 81.01; H,  13.60. Found: C, 80.89; H, 
13.52. 200-MHz  'H  NMR (CDCl,) 6 (ppm):  0.88 (3H,  t, 
J = 6.3 Hz, w - C_H3),  1.26 (26H,  m, hexadecyl C_H, 
groups, C3-C15),  1.58 (2H,  m, hexadecyl C_H,  of Cz), 1.73 
(3H, s, -CEJ,), 3.38 (2H, t, J = 6.6 Hz, hexadecyl CH, 
of Cl), 3.86 (ZH, s, allylic-C_H,O->, and 4.87-4.95 (2H, 
dd, J 0.7 HZ, =C_Hz). 

rac-l-O-Hexadecyl-2-methylglycerol (Scheme 1, 3). 

A  mixture of 2-methylallyl hexadecyl ether (3.0 g,  10.1 
mmol), 90% formic acid  (40  ml), and 30% hydrogen  perox- 
ide (4 ml) was stirred vigorously at 45OC for 3 hr  and then 
at 35OC for 20 hr. After the reaction mixture was diluted 
with ice-cold water (60 ml),  the  precipitate of formate es- 
ters was filtered and washed with cold water, then  dried 
briefly, and refluxed for 20 min  in  a solution of sodium 
hydroxide (3 g) in water (6 ml) and  95% ethanol (60 ml). 
The mixture was cooled, and  ether (200  ml) and water (200 
ml) were added. The ether phase was  washed with water 
(3 x 50 ml),  dried with K2CO3, and evaporated.  Crystal- 
lization of the residue (3 g) from 25  ml of hexane gave 
product 3 (2.3 g, 70%) as white crystals, mp 44.5-45.5OC. 
Anal. calc. for C20H4203 (330.56) C, 72.67; H,  12.81. 
Found: C, 72.55; H,  12.77. 200-MHz 'H  NMR (CDC13) 
6 (ppm):  0.88  (3H,  t, J = 6.3 Hz, w-C_H3), 1.13 (3H, s, 
-C_H3),  1.26 (26H,  m, hexadecyl C_H, groups, C3-CI5), 1.57 
(ZH, m, hexadecyl  C_Hz of C,), - 2.4 (2H, broad s, -OH), 
and 3.34-3.68 (6H,  m, -C_HzO-). 

rac-l-O-Hexadecyl-2-methyl-3-O-tritylglycerol 
(Scheme 1, 4) 

To a solution of glycol 3 (0.99 g, 3  mmol) and trityl 
chloride (0.96 g, 3.4  mmol)  in  6 ml of dry  toluene was ad- 
ded  0.48 ml (3.4 mmol) of triethylamine. After the mix- 
ture was kept at 6OoC for 4 days, hexane (50 ml) was 
added. The mixture was stored at - 2OoC for 2 hr  and then 
filtered, and  the filtrate was evaporated. The residue (2.1 
g) was purified by column chromatography  on silica gel 60 
(Merck, 150  g, dried  at 12OOC for 2 hr) packed in 1,2-di- 
chloroethane.  Elution with this solvent gave product 4, 
which crystallized on prolonged drying  at 0.5 torr (1.17  g, 
68%),  mp 45.0-45.5OC. Anal. calc. C3&5603 (572.88) C, 
81.77; H,  9.85. Found: C, 81.69; H, 9.81. 200-MHz 'H 

w-C_H3),  1.12 (3H, s, -C_H3),  1.26 (26H, m, hexadecyl CHz 
groups, c3-c15), 1.48 (ZH, m, hexadecyl C_Hz of Cz), 
2.19 (lH, broad s, -OH), 2.99 (ZH, s, 3-Cg20- of gly- 
cerol), 3.28-3.44 (4H,  m, hexadecyl -C_H20- and glycerol 
l-C_HzO-), and 7.09-7.41 (15H, m, trityl). 

NMR (CC14-CsD6 911, v/v): 6 0.89 (3H, t, J = 6.3 HZ, 
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Scheme 1. Reaction sequence for the  preparation of l-0-hexadecyl-2-C,0-dimethyl-mc-glycero-3-phosphocholine (2-methyl-2-methoxy PAF). 

l-O-Hexadecyl-2-C,O-dimethyl-3-O-trityl-rac-glycerol 
(Scheme 1, 5) 

Sodium  hydride (48 mg, 2 mmol) was placed in a three- 
necked flask equipped with a magnetic stirrer, N2 inlet, ad- 
dition  funnel, and  septum injection port. After the flask 
was flushed with N2 for 20 min, dimethyl sulfoxide (4 ml) 
was added  and the  mixture was stirred for 30 min.  A 
solution of l-0-hexadecyl-2-methyl-3-0-trityl-rac-glycerol 
(Scheme 1, 4 )  (577 mg, 1.01 mmol)  in 1.5  ml  of toluene 
was then injected into  the flask. After the  mixture was 
stirred for 15 min, methyl iodide (125  p1, 2 mmol) was ad- 
ded  and  stirring was continued for 3 hr. Hexane (10 ml) 
and water (10 ml) were added,  and  the  hexane layer was 
separated, washed with water (3 x 10 ml), dried with 
K2CO3, and evaporated under vacuum. The 2-0-methyl 
ether 5 was obtained  as an oil (575 mg,  97%), which gave 
only one spot on thin-layer chromatography  on silica gel 
GF plates (solvent, 1,2-dichloroethane, Rf value = 0.51 
compared with 0.39 for the  corresponding  starting 2- 
methyl-2-lyso compound 4) .  This  intermediate was, there- 
fore, used in  the next step  without  further purification. 

l-O-Hexadecyl-2-C,O-dimethyl-rac-glycerol 
(Scheme 1, 6) 

The detritylation was carried  out by refluxing 575 mg 
(0.98 mmol) of 5 in 5 ml of 1-propanol, 4 ml of glacial acetic 
acid, and 1 ml of water, with stirring, for 2 hr. The residue 
obtained  after  evaporation of the solvents was applied  to 
a  column of silica gel (55 g, Merck) packed in chloroform. 
The column was eluted with chloroform-ethyl acetate 95:5 
(VI.), affording the  product  as an oil (306 mg, 91%) after 
evaporation of the solvents. Anal. calc. for C21H4403 

(344.58) C, 73.20; H, 12.87. Found: C, 73.42; H, 13.05. 
200-MHz  'H NMR (CDCl,) 6 (ppm): 0.84 (3H, t, J = 6.4 
Hz, PC&), 1.08 (3H, s,  C_H, group  at  C(2) of glycerol), 
1.21 (26H,  m, hexadecyl CH2 groups, c3-c15), 1.53 (2H, 
m, hexadecyl C_H2  of C2), 2.50 (lH, t, J = 6.1 Hz, -OH), 
3.26 (3H, s, -OC_H,),  3.31-3.49 (4H, m, hexadecyl -C_H20- 
and l-C_HzO- of glycerol), and 3.55 (2H,  d, J = 6.1 Hz, 
3 - c E 2 0 -  of glycerol). 

l-O-Hexadecyl-P-C,O-dimethyl-rac-glycero-3- 
phosphocholine (Scheme 1, 7) 

The phosphocholine group was incorporated  using  the 
procedure described previously (see Scheme 1, 7 of refer- 

C, 58.20; H, 11.08; N, 2.61;  P, 5.78. Found: C, 57.81; H, 

(ppm): 0.81 (3H, t, J = 6.2 Hz, w-C_H3), 1.08 (3H, s,  C_H, 
group  at C(2) of glycerol), 1.19 (26H,  m, hexadecyl CH, 
groups, c3-c15), 1.46 (2H, m, hexadecyl C_H2 of Cz), 3.20 
(3H, s, -oc_H,), 3.31 (llH, m, -C_HzN and -NC_H3), 3.70 
(6H, m, hexadecyl -C_H20- and glycerol  1- and 3-cHz0-), 
and 4.23 (2H,  m, POC_H2CH2-). 

l-O-Hexadecyl-2-C-methyl-2-O-benzyl-3-O-trityl-rac- 
glycerol (Scheme 2, 8) 

ence lo). Anal. C ~ C .  for C26H56N06 P * 1.5 Hz0  (538.25) 

10.93; N, 2.65; P, 5.49. 200-MHz 'H NMR (CDC13) 6 

A  mixture of the 1-0-hexadecyl-2-methy1-3-0-trityl gly- 
cerol (Scheme 1, 4 )  (900 mg, 1.57 mmol), 90% powdered 
potassium hydroxide (0.60 g, 9.6 mmol), and benzyl chlo- 
ride (0.60 ml, 5.2 mmol)  in 20  ml  of toluene was refluxed 
with stirring  under  a  Dean-Stark water trap for 22 hr. Af- 
ter  the  mixture  had cooled to  about 6OoC, hexane (40 ml) 
was added. The mixture was  allowed to cool to room tem- 
perature,  and the hexane phase was extracted with water 
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Scheme 2. Reaction sequence for the  preparation of l-O-hexadecyl-2-C-methyl-~uc-glycero-3-phosphocholine  (2-methyl-lyso PAF). 

(3 x 20 ml), dried with K&03,  and  evaporated. The 
residue (1.40 g)  was chromatographed  on silica gel 60 
(Merck,  dried  at 12OOC for 6 hr) using  the solvent system 
hexane-1,2-dichloroethane 55:45 (v/v). After evaporation 
of the solvents, the product was obtained as an oil (980 mg, 
94%). Anal. calc. for C 4 6 H 6 2 0 3  (663.01) C, 83.33; H, 9.43. 
Found: C, 83.74; H,  9.51. 200-MHz 'H  NMR (CC14-ace- 
tone-d6, 4:l) 6 (ppm): 0.88 (3H,  t, J = 6.3 Hz, 0-C_H3), 
1.21 (3H, s, -C_H3), 1.26 (26H, hexadecyl C_H, groups, C3- 
C15), 1.53 (2H,  m, hexadecyl Cgp of C,), 3.12 (2H, dd, 
J = 9.3 Hz, 3 - c F z 0 -  of glycerol),  3.39-3.64 (4H,  m, hex- 
adecyl -C_HzO- and glycerol  l-C_HzO-), 4.37 (2H,  dd, J = 

11.4 Hz, benzyl-C_H,O), and 7.13-7.46 (20H,  m, C6F5-). 

l-O-Hexadecyl-2-C-methyl-2-O-benzyl-rac-glycerol 
(Scheme 2, 9) 

A  mixture of 8 (0.50 g, 0.75 mmol) in 5 ml of 1-propanol, 
4 ml of glacial acetic acid, and 1 ml  of water was refluxed, 
with stirring, for 3 hr. The solvents were evaporated, and 
the residue was chromatographed  on silica gel 60 (Merck, 
65 g) packed in chloroform to give the  product  as an oil 
which slowly crystallized (0.30 g, 94%),  mp 35.0-35.5OC. 
Anal. calc. for C27H4803 (420.68) C, 77.09; H, 11.50. 
Found: C, 77.30; H, 11.61. 200-MHz 'H  NMR (CDC13) 
6(ppm): 0.88 (3H, t, J = 5.9 Hz, w-C_H3), 1.25 (29H, m, 
hexadecyl C_H2 groups, C3-C15, and C_H3 group  at  C(2) 
of glycerol), 1.56 (2H,  m, hexadecyl C_H2 of C,), 2.47 (lH, 
broad s, -O_H), 3.41-3.65 (6H,  m, hexadecyl-C_HzO- and 
glycerol 1- and  3-c_Hzo-), 4.56 (2H, s, benzyl -C_H,O), 
and 7.25-7.36 (5H,  m, c&-). 
l-O-Hexadecyl-2-C-methyl-2-O-benzyl-rac- 
glycero-3-phosphocholine (Scheme 2, 10) 

A solution of  185 pl(1.32 mmol) of dry  triethylamine  in 
2 ml of alcohol-free, dry chloroform was placed in a flask 
equipped with a magnetic stirring bar  and a  dropping  fun- 
nel  closed with a  drying tube. After the solution was stirred 
at O°C for  30 min, 67  pl (0.72 mmol) of freshly distilled 
phosphorus oxychloride was added,  and  then  a solution of 
9 (0.29 g,  0.69 mmol) in 1.3 ml of chloroform was added 
dropwise. The mixture was stirred for 5  min  at O°C and 
was then kept for 30 min  at room temperature.  A solution 
of choline p-toluenesulfonate (275 mg, 1.0 mmol) in  5 ml 
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of dry pyridine was added rapidly, and  stirring was con- 
tinued  at room temperature for 20 hr. Then water (0.52 
ml) and  sodium  bicarbonate (0.26 g) were added,  and the 
mixture was stirred vigorously for  30 min. The volatile  sol- 
vents were  removed on  a  rotary evaporator, and the residue 
was dissolved in 100  ml  of chloroform. The chloroform so- 
lution was  washed with water (30 ml), 5%  HCl (2 x 30 
ml), water (30 ml), 5% sodium carbonate solution (2 x 30 
ml), and water (30 ml), then  dried with K,C03 and evapo- 
rated. The residue was chromatographed  on silica gel 60 
(Merck, 60  g) packed in chloroform-methanol 65:25 (v/v). 
Elution with this solvent system and then with chloro- 
form-methanol-water 65:25:4 (v/v/v) gave product 10 as 
crystals (0.26 g, 59%), mp 219-221OC (dec.), on repeated 
evaporations  after  additions of 2-propanol. Anal. calc. for 

P, 4.84. Found: C, 59.24; H, 10.31; N, 2.17;  P, 4.95. 
200-MHz 'H  NMR (CDC13) 6 (ppm): 0.88 (3H, t, J = 6.2 
Hz, w-C_H3), 1.16 (3H,  d, J = 6.1 Hz, C_H3 group  at  C(2) 
of glycerol),  1.25 (26H,  m, hexadecyl C_Hz groups, C3-C15), 

1.54 (2H,  m, hexadecyl C_H2 of C,), 3.09 (9H, s, -NC_H,), 
3.38-3.49 (6H, m, hexadecyl -C_H@-, glycerol  l-C_HzO-, 
and -C_HzN-),  3.85 (2H, m, glycerol 3-c_Hzo-), 4.13 (2H, 
m,  -POC_HzCHz-), 4.56 (2H, s, benzyl -C_HzO), and 
7.20-7.35 (5H, m, c&5-). 

l-O-Hexadecyl-2C-methyl-rac-glycero-3-phospho- 
choline  (2-methyl-lyso PAF) (Scheme 2, 11) 

C ~ Z H ~ ~ N O ~ P  3H20 (639.86) C, 60.07; H, 10.40; N, 2.19; 

A  mixture of the benzyl-PC 10 (235 mg, 0.37 mmol) and 
20% Pd(OH)z on  carbon (100 mg, Pearlman's catalyst) in 
methanol (9 ml) and water (1 ml) was stirred under  a hydro- 
gen atmosphere for 20 hr, then filtered on  a bed of Celite 
545. The catalyst was washed with methanol. The filtrate 
was evaporated,  and  the residue was dried by re-evapora- 
tion after several additions of 2-propanol, yielding the 
product 11 (202 mg, loo%),  mp 228-230OC (dec.). Anal. 
calc.  for CZ5H5,No6P 3Hz0 (549.73) c, 54.62; H, 11.00; 
N, 2.55; P, 5.63. Found: C, 56.17; H, 10.99; N, 2.58; P,  5.61. 
200-MHz 'H NMR (CDC13) 6 (ppm): 0.88 (3H, t, J = 6.3 
Hz, 0-C_H3), 1.20 (3H,  d, J = 6.1 Hz, CH3 group  at  C(2) 
of glycerol),  1.26 (26H, m, hexadecyl C_Hz groups, C3-C15), 

1.51 (2H,  m, hexadecyl C_Hp of Cz), 3.39 (9H, s, -NC_H3), 
3.19-3.99 (9H, m,  hexadecyl  1,3-C_HQ-, gl-1 1,3-c&0-, 
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-C_H2N-, and -OS), 4.37 (2H,  m, -POC_H,CH,-), and 
-4.7 (shoulder, H,O);  no  aromatic or benzylic protons 
were present. 

Effect of 2-methyl-lyso PAF (11) on the  CoA-dependent 
acetyltransferase and CoA-independent  transacylase 

Several biological properties of the 2-methyl-lyso PAF 
analog (11) were measured. Table 1 indicates that  the  free 
hydroxyl group of this analog  can  be acetylated by an  en- 
zyme system similar  to  the  acetyl-coA  acetyltransferase 
that is  involved in  the  formation of PAF through  the acety- 
lation of lyso  PAF; these data show that  the  acetylation of 
the 2-methyl-lyso PAF analog is concentration  dependent. 
Utilization of the 2-methyl-lyso PAF analog as a  substrate 
by the  same  acetyltransferase is substantiated by the  com- 
petition data shown in Table 2. When 1-alkyl-2-lyso-sn- 
glycero-3-phosphocholine is used as the  substrate (25 pM 
final concentration),  the specific activity of the acetyltrans- 
ferase decreased  more  than 2.5-fold when 2-methyl-lyso 
PAF (10 pM final concentration) was added  to  the reaction 
mixture. However, the 2-methyl-lyso PAF analog  did not 
influence the activity of the CoA-independent transacylase 
(13) that acylates [3H]-l-alkyl-2-lyso-sn-glycero-3-phospho- 
choline. In these experiments with rat spleen microsomes 
as  the  enzyme  source,  the 2-methyl-lyso PAF analog  (7.5 
pM or 15  pM) did not affect the  rate of CoA-independent 
transacylation of l-alkyl-2-lyso-sn-glycero-3-phosphocholine 
(5, 10,  20, or 25 pM). 

Effect of 7 and 11 on plasma  acetylhydrolase 
We also tested the ability of the 2-methyl-lyso and 

2-methyl-2-methoxy analogs of PAF to influence the ac- 
tivity of the acetylhydrolase responsible for the removal of 
the  acetate  group from PAF (14,  15). Only a slight inhibi- 
tion (18%) of acetylhydrolase activity was found when 9 
pM compound 11 was co-incubated with 1  p~ PAF and 
2.5 p1 of rat plasma, and  no inhibition was seen with com- 
pound 7. 

TABLE 1. Concentration-dependent acetylation of 2-methyl-lyso 
PAF (11) by rat spleen microsomes 

2-Methyl-lyso PAF 
Concentration of 

Specific Activity 

luM nmoVmin per mg protein 
0 0.45 f 0.05 

10 0.50 f 0.10 
15 0.65 f 0.05 
20 1.30 f 0.10 
25 2.40 f 0.10 

Five separate experiments were performed. The results  shown represent 
the average of duplicate assays conducted in one of the five experiments. 
Incubation conditions were identical to those described previously (12). 

TABLE 2 .  Effect  of 2-methyl-lyso PAF (11) on the activity of 
l-alkyl-2-lyso-sn-glycero-3-phosphocholine acetyltransferase in rat 

spleen microsomes 

Concentration of Concentration of 
l-Alkyl-2-lyso-CPC 2-Methyl-lyso PAF Specific Activity 

ruM luM nmol/min per mg protein 
0 

25 
25 

0 
0 

not detectable 
3 . 2  f 0.7 

10 1.2 

Results are averages of two separate experiments with duplicate deter- 
minations. Incubation conditions were identical to  those described previ- 
ously ( 12). 

Hypotensive and  antitumor  properties of 7 and 11 

Tests  were done to compare  the hypotensive response, 
serotonin release, and  antitumor activities of the 2-methyl- 
lyso (11) and 2-methyl-2-methoxy ( 7 )  PAF analogs with 
those  previously reported for PAF and rac-1-alkyl-2-methoxy- 
glycerophosphocholine (7,  16). The 2-methyl-lyso and 2- 
methyl-2-methoxy PAF analogs elicited no hypotensive 
responses when rats were given up to 2 nanomoles in- 
travenously; in contrast, 25 picomoles of PAF administered 
to the  same  rats caused a  reduction  in blood pressure of 
about  50%, with a recovery period of about  5  min. Also, 
the 2-methyl-lyso PAF analog is only approximately  one- 
half as effective in killing HL-60 cells as the ruc-1-0-alkyl- 
2-methoxyglycero-3-phosphocholine under identical con- 
ditions (see ref. 16 for experimental conditions). On  the 
other  hand, the cytotoxic activity of the 2-methyl-2-methoxy 
analog of PAF 7 toward HL-60 cells  was identical to  that 
of ruc-l-O-alkyl-2-methoxyglycero-3-phosphocholine. Fi- 
nally, the 2-methyl-2-lyso PAF analog (0.2, 2.0, or 20 p ~ )  
could not induce platelet serotonin release, whereas the 2- 
methyl-2-methoxy analog  at 20  pM exhibited a  serotonin 
release activity similar to that observed with 0.17  nM  PAF. 

DISCUSSION 

In  the present study a methyl group has been substituted 
for hydrogen at  C2 of the glycerol moiety of lyso  PAF and 
its 2-0-methyl derivative in  order  to  obtain  information 
about  the molecular requirements involved in some of the 
biological activities of  PAF. Recent studies have also shown 
that the acetyl-CoA:l-alkyl-2-lyso-sn-glycero-3-phosphocho- 
line acetyltransferase can utilize the 1-acyl analog (12). The 
present  study  represents  the first investigation of whether 
the  acetyltransferase  has  a specific requirement for the 
H-C-OH group  at  the sn-2 position. Our results indicate 
that when the hydrogen is replaced with a methyl group, 
the  acetyltransferase still recognizes this analog  as  a  sub- 
strate.  It is not known whether  the acetylated product 
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(C2-methyl-2-acetyl-PAF) possesses any biological activity. 
The methyl-lyso analog 11 possesses no hypotensive or 
platelet-activating  properties, and its cytotoxic action 
toward HL-60 cells  is only half as effective as rac-l-alkyl- 
2-methoxy-glycero-phosphocholine, a known antineoplastic 
lipid (16) that we have used as a reference compound.  In 
contrast,  the  2-methyl-2-methoxy  analog of PAF (7) had 
a cytotoxic potency toward the HL-60 cells equal  to  that 
of the reference compound. Our results indicate  that fur- 
ther  exploration of lyso-PAF analogs with various  substit- 
uents  at  the sn-2 position could produce useful competi- 
tive inhibitors for the acetyltransferase responsible for PAF 
biosynthesis in cells where PAF production is stimulated 
by inflammatory agents. Such inhibitors could control PAF 
levels formed via the acetyltransferase reaction, since non- 
inflammatory  products could be formed  instead of  PAF. 
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