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ABSTRACT 

Procedures have been developed for 
the synthesis of both enantiomeric forms 
of mixed fatty acid, saturated and poly- 
unsaturated 1,2-diacyl-sn-glycerols and 
2,3-diacyl-sn-glycerols from D-mannitol 
as starting material. The following diacyl- 
sn-glycerols have been synthesized: 1- 
Stearoyl-2-1inoleoyl-sn-glycerol, 1-stear- 
oyl-2-1in olenoyl-sn-glycerol, 2-1inoleoyl- 
3-stearoyl-sn-glycerol and 2-1inolenoyt-3- 
oleoyl-sn-glycerol. Their specific rota- 
tions, refractive indices, densities, solubil- 
ities, carbon and hydrogen analysis and 
iodine values have been reported. 

INTRODUCTION 

In order to obtain reference compounds for 

1presented in part at the ISF-AOCS World Con- 
gress, Chicago, September 1970. 
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FIG. 1.Synthesis of 1,2-diacyl-sn-glycerol from 
D-mannitol via above intermediates. 

the natural diacyl-sn-glycerols when isolated, it 
has been necessary to devise methods of synthe- 
sis of various types of diacyl-sn-glycerols to 
duplicate the natural products. 

The synthesis of optically active 1,2-diacyl- 
sn-glycerols has been attempted by many inves- 
tigators through the optical resolution of the 
racemic intermediates possessing acidic or basic 
groups as precursors of the desired optically 
active acyl-sn-glycerols (I-5). However none of 
these methods has yielded enantiomerically 
pure diacyl-sn-glycerols. The synthesis of enan- 
tiomerically pure 1,2-distearoyl-sn-glycerol, 
1,2-dipalmitoyl-sn-glycerol and 1,2-dimyristoyl- 
sn-glycerol was achieved by Sowden and 
Fischer in 1941 from 1,2-isopropylidene-sn- 
glycerol (6). This was obtained from naturally 
occurring D-mannitol by the methods that 
transfer the asymmetry of the carbon 2 and 5 
of D-mannitol to the 1,2-isopropylidene-sn- 
glycerol (7-9). Thus the 1,2-isopropylidene-sn- 
glycerol provides the stereochemical key sub- 
stance as starting material for the synthesis of 
optically active 1,2-diacyl-sn-glycerols. Howe 
and Malkin (10) used the procedure of Sowden 
and Fischer for the synthesis of the corre- 
sponding racemic compounds and they were 
able to improve the method, obtaining higher 
yields in each stage of synthesis. 

All such diacyl-sn-glycerols prepared to that 
date contained solely saturated fatty acid sub- 
stituents, while the unsaturated acid 1,2-diacyl- 
sn-glycerols had defied attempts at synthesis. 

In 1958 Baer and Buchnea (11) reported for 
the first time the synthesis of 1,2-dioleoyl-sn- 
g l y c e r o l  and  2,3-dioleoyl-sn-glycerol by 
converting the oleic acid substituents into 
9,10-dibromostearic acids and regenerating the 
double bond with activated zinc after removal 
of the protective benzyl group from the 3 
position by catalytic hydrogenolysis. Two years 
later Buchnea and Baer (12) reported the 
synthesis of 1-stearoyl-2-oleoyl-sn-glycerol and 
1-oleoyl-2-stearoyl-sn-glycerol. These methods 
are readily adapted to the synthesis of mono- 
unsaturated acid diacyl-sn-glycerols and mixed 
acid, saturated and monounsaturated diacyl-sn- 
glycerols, but not of course to the synthesis of 
mixed acid saturated and polyunsaturated, 
diacyl-sn-glycerols. 

Recently, Pfeiffer et al. (13) were able to 
synthesize optically active, polyunsaturated 
1,2-diacyl-sn-glycerols by employing 2,2,2-tri- 
chloroethoxycarbonyl as a protecting group. So 
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far to the author's knowledge, no enantiomeric, 
mixed acid, saturated and polyunsaturated, 
1,2-diacyl-sn-glycerols and 2,3-diacyl-sn-glyc- 
erols have been synthesized. 

Now a general procedure is reported that 
permits the synthesis of mixed acid, saturated 
and polyunsaturated, 1,2-diacyl-sn-glycerols 
and 2,3-diacyl-sn-glycerols using D-mannitol as 
a starting material. 

The synthesis of 1-stearoyl-2-1inoleoyl-sn- 
g lyce ro l ,  1 - s t e aroyl-2-1inolenoyl-sn-glycerol 
starts with 1-stearoyl-sn-glycerol, and the 
synthesis of 2-1inoleoyl-3-stearoyl-sn-glycerol 
and 2-1inolenoyl-3-oleoyl-sn-glycerol starts with 
3-stearoyl-sn-glycerol and 3-oleoyl-sn-glycerol, 
respectively. 

1-Stearoyl-sn-glycerol was obtained by two 
different synthetic pathways: (a) from D-man- 
nitol by a more complicated procedure (12) as 
in Figure 1, and (b) by a relatively simple 
procedure using the same sequence of reactions 
as illustrated in Figure 2, but starting from 
L-mannitol (14). 

The synthesis of 1-stearoyl-2-1inoleoyl-sn- 
glycerol and 1-stearoyl-2-1inolenoyl-sn-glycerol 
is illustrated in the reaction scheme, Figure 1, 
and the synthesis of 2-1inoleoyl-3-stearoyl-sn- 
glycerol and 2-hnolenoyl-3-oleoyl-sn-glycerol is 
illustrated in the reaction scheme, Figure 2. 

EXPERIMENTAL PROCEDURES 

Materials 

L-mannitol was prepared from quebracitol 
via L-inositol. (The method for the preparation 
of L-mannitol (15,16,17) has been simplified 
and adapted to the preparation of larger 
amounts. The details of preparation will be 
reported elsewhere.) D-mannitol (certified) was 
obtained from Fisher Scientific Company. Tri- 
phenylmethyl chloride was prepared by meth- 
ods of Gomberg (18,19) as described by Bach- 
mann (20). For further purification the 
triphenylmethyl chloride was distilled in vacuo, 
bp 155 C/0.08 mm Hg; mp 113-114 C. Linoleic 
acid and linolenic acid of high purity were 
obtained from the Hormel Institute, University 
of Minnesota. Oleic acid of a purity of at least 
99.8% was prepared according to the method of 
Rubin and Paisley (21). Stearic acid, 99.5% 
pure, was obtained from Fluka A.G. Buchs SG, 
Switzerland. All fatty acids were converted into 
the corresponding chlorides with oxalyl chlo- 
ride. Anhydrous pyridine was prepared from 
"Certified," infrared analyzed pyridine. The 
benzene was thiophene free and dried over 
sodium wire. The silicic acid was Mallinckrodt, 
100 mesh (powder), "Analytical Reagent" with 
a 12% loss in weight on ignition. Boric acid was 
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FIG. 2. Synthesis of 2,3-diacyl-sn-glycerol from 
D-mannitol via above intermediates. 

certified Fisher Scientific Company Stock. All 
experiments with unsaturated fatty acids were 
carried out under a nitrogen atmosphere. 

Preparation of 1-Stearoyl-3-O-Triphenylmethyl-sn- 
Glycerol (I) 

1-Stearoyl-sn-glycerol (25.0g, 0.07 mole) 
was dissolved in 200 ml of a mixture of 
anhydrous pyridine and anhydrous benzene 
(1:1 v/v). A solution of 19.5 g (0.07 mole) of 
pure triphenylmethyl chloride in 50 ml of 
anhydrous benzene was added with stirring 
under anhydrous conditions. The reaction mix- 
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TABLE I 

Analytical Data and Yields of the Acyl-Isopropylidene-sn-Glycerol (VI), 
Monoacyl-sn-Glycerol (VII), Monoacyl-Monotriphenylmethyl-sn-Glycerols (I, VIII, IX), 

Diacyl-Monotriphenylmethyl-sn-Glycerols (II, IV, IX, XII) and Diacyl-sn-Glycerols (III, V, X, XIII) 

Per cent carbon Per cent hydrogen Iodine value 
Formula and 

Compounds tool wt talc. found calc found calc. found Per cent yield 

I C40H5604 (601) 79.95 79.99 9.40 9.47 . . . . . .  73 
II C58H8705 (864) 80.60 81.00 10.14 10.21 58.7 59.0 95 

III C39H720 5 (621) 75.42 75.33 11.70 11.57 81.8 82.1 95 
IV C58H850 5 (862) 80.78 80.91 9.93 9.89 88.3 88.7 95 
V C39H700 5 (619) 75.67 75.55 11.40 11.42 123.0 122.5 76 

VI C24H440 4 (296) 72.68 72.62 11.20 11.16 64.0 63.8 96 
VII C21H400 4 (357) 70.08 69.98 1t.87 12.00 71.2 71.2 92 

VIII C40H540 4 (599) 80.20 80.15 9.10 9.23 42.4 42.5 80 
IX C58H8305 (860) 80.97 81.01 9.72 9.68 118.1 119.0 95 
X C39H6805 (617) 75.95 76.00 11.12 11.21 164.6 165.0 56 

XI C40H5604 (601) 79.95 79.92 9.40 9.50 . . . . . .  95 
XII C58H870 5 (864) 80.60 80.35 10.14 10.18 58.7 58.9 93 

XIII C39H720 5 (621) 75.42 75.50 11.70 11.58 81.8 82.0 75 

tu re  was kep t  at 45 C for  24 hr  and  t h e n  the  
r e a c t i o n  p roduc t ,  1-stearoyl-3-O-triphenyl- 
methyl -sn-g lycero l  was i so la ted  and  pur i f ied  as 
fol lows:  The  reac t ion  m i x t u r e  was d i lu ted  wi th  
300 ml of  d ie thy l  e the r  and  the  m i x t u r e  was 
washed in succession w i th  a 300  ml p o r t i o n  of  
dist i l led water ,  two  300 ml po r t i ons  of  ice cold 
2 N sulfuric  acid,  one  300  ml p o r t i o n  of  
disti l led water ,  two 300  ml po r t i ons  of  a 
sa tu ra ted  sod ium b i c a r b o n a t e  so lu t ion ,  and  
f inal ly wi th  two  300 ml p o r t i o n s  of  dist i l led 
water.  The so lu t ion  was dried w i th  100 g of  
a n h y d r o u s  sod ium sulfate,  and  t he  solvents  
were r emoved  by  dis t i l la t ion u n d e r  r educed  
pressure f rom a b a t h  at 35 C. The  r ema in ing  
mater ia l  was kep t  in vacuo  at 0 .08 m m  Hg unt i l  
its weight  was cons tan t .  The  1-stearoyl-3-O-tri-  
pheny lme thy l - sn -g lyce ro l  weighed 4 1 . 0 g ,  and  
was shown  to be a fairly h o m o g e n e o u s  sub- 
s tance  by t h i n  layer  c h r o m a t o g r a p h y .  Two 
recrys ta l l iza t ions  f rom p e t r o l e u m  e the r  (bp  
30-60 C) at +6 C yie lded a ch r om a t og r aph i ca l l y  
pure  mater ia l .  

Preparation of 1-Stearoyl-2-Linoleoyl-3-O-Triphenyl- 
methyl-sn-Glycerol (I I) 

To a so lu t ion  of  f reshly p repa red  1-stearoyl-  
3 - O - t r i p h e n y l m e t h y l - s n - g l y c e r o l  (I),  18.0 g 
(0 .03 mole)  in 60 ml of  a n h y d r o u s  b e n z e n e  and  
5 ml of  a n h y d r o u s  pyr id ine  was added  f reshly  
p repa red  and  dist i l led l ino leoyl  chior ide ,  9.0 g 
(0.03 mole )  in 20 ml of  a n h y d r o u s  benzene .  
The reac t ion ,  m i x t u r e  was kep t  u n d e r  a n h y d -  
rous  cond i t i ons  at  40 C for  24 hr ,  and  t h e n  
d i lu ted  w i th  200  ml of  d ie thy l  e ther .  The  
mix tu re  was washed in succession wi th  a 250 
ml p o r t i o n  of  disti l led water ,  wi th  t w o  250  ml 
po r t i ons  of  ice cold 2 N sulfuric acid,  t w o  250  
ml po r t i ons  of  sa tu ra ted  sod ium b i c a r b o n a t e  

so lu t ion  and  f inal ly  two 250  ml po r t i ons  of  
dist i l led water.  The so lu t ion  was dried w i th  
50 g of  a n h y d r o u s  sod ium sulfa te  and  the  
solvents  were evapora ted  u n d e r  r educed  pres- 
sure. The  remain ing  oil was dissolved in 200  ml 
of  p e t r o l e u m  e the r  (bp  30-60 C) and  the  
so lu t ion  was kep t  for  20 hr  at  -6 C. The  
t u r b i d i t y  was r e m o v e d  by  cen t r i fuga t ion .  The  
clear s u p e m a t a n t  was decan t ed  and  again con-  
cen t r a t ed  u n d e r  r educed  pressure.  The  concen-  
t r a t ed  p r o d u c t  was kep t  in vacuo of  0 .05 m m  
Hg un t i l  its weight  was cons t an t .  The 1-stear- 
oyl-2-1inole oy l -3-O- t r iphenylmethyl - sn-g lycero l ,  
a viscous oil, weighed 24.5 g. 

The mater ia l  w i t h o u t  f u r t h e r  pur i f i ca t ion  
exh ib i t ed  a specific r o t a t i o n  of  [a]  D +  12.2 ~ 
in c h l o r o f o r m  c,lO and an  iod ine  value o f  59.0,  
ca lcula ted 58.7. Th in  layer  c h r o m a t o g r a p h y  
showed  a qui te  h o m o g e n e o u s  mater ia l .  

To ob ta in  ana ly t ica l ly  pure  mater ia l ,  1-stear- 
o y 1- 2-1inoleoyl -3-O-t r iphenylmethyl -sn-glycerol  
was c h r o m a t o g r a p h e d  on  silicic acid, a l t h o u g h  
it involves par t ia l  de t r i ty l a t ion .  A so lu t ion  of 
23 g of  mater ia l  dissolved in 100 ml  of  benzene  
(U.S.P.,  redis t i l led)  was passed t h r o u g h  a 300  g 
silicic acid co lumn ,  3.5 cm wide and  50 cm 
long. The  c o l u m n  was eh i t ed  w i th  benzene  un t i l  
e luate  was free o f  solute .  In the  ini t ia l  benzene  
eluate pure  1-stearoyl-2-1inoleoyl-3-O-tr iphenyl-  
methyl -sn-glycerol  was recovered  co r r e spond ing  
to a b o u t  70% of  the  mater ia l  appl ied to the  
co lumn.  In the  la ter  b e n z e n e  e luate  t r i pheny l -  
ca rb ino l  appeared  in small  a m o u n t s .  The  ben-  
zene-d ie thy l  e the r  m ix tu r e  (4:1 v/v)  e lu ted  the  
de t r i t y l a t ed  p roduc t ,  1-stearoyl-2-1inoleoyl-sn- 
glycerol  (5 g) wi th  a b o u t  30% yield.  

Preparation of 1-Stearoyl-2-Linoleoyl-sn-Glycerol (111) 

The removal  of  the  t r i p h e n y l m e t h y l  p ro tec -  
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TABLE II 

Physical Properties of the Acyl-lsopropylidene-sn-Glycerol, 
Monoacyl-sn-Glycerol, Monoacyl-M onotriphenylmethyl-sn-Glycerols, 

Diaeyl-Monotriphenylmethyl-sn-Glycerols and Diacyl-sn-Glycerols 

Specific rotation in Refractive Density Physical 
Compounds chloroform c,10, deg index at 25 C at 20 C state at 20 C 

I + 3.85 . . . . . . .  Crystalline 
II +12.50 . . . . . .  Oil 

1II - 2.80 1.4710 0.9230 Oil 
IV +12.40 1.5125 --- Oil 
V - 2.70 1.4702 0.9315 Oil 

VI + 4.80 1.4560 0.9109 Oil 
VII -- 3.60 a . . . . . .  Paste 

VIII - 3.60 . . . . . .  Oil 
IX 12.00 1.5240 --- Oil 
X + 2.60 1.4800 0.9318 Oil 

XI - 3.70 . . . . . .  Crystalline 
XII -12.30 . . . . . .  Oil 

XIII + 2.70 1.4710 0.9230 Oil 

aSpecific rotation measured in pyridine c,10. Reported for 3-stearoyl-sn-glycerol -3.58 deg, in 
pyridine c,12.3(14). 

t i re  g roup  o n  a silicic acid c o l u m n  var ied f rom 
one  diacyl-sn-glycerol  to  a n o t h e r ,  and  also f r o m  
one b a t c h  of  sihcic acid to  the  o ther .  However  
la ter  work showed  tha t  silicic acid con ta in ing  
10% by weight  of  bor ic  acid offers  an  exce l len t  
m ix tu r e  for  the  comple t e  removal  of  t r i pheny l -  
m e t h y l  p ro t ec t ive  group f rom any  diacyl-O-tri-  
phenylmethy l - sn-g lycero l .  

T h e  1 -s t e a r o y 1- 2-1inoleoyl-3-O-tr ipheny-  
lmethyl -sn-g lycero l  (14  g) was dissolved in 150 
ml of  p e t r o l e u m  e the r  (bp  30-60 C) and  the  
so lu t ion  was passed t h r o u g h  a c o l u m n  of  300  g 
of  a f reshly p repared  silicic ac id-bor ic  acid 
mix tu re  (10:1  w/w) .  (The  e x p e r i m e n t a l  prepa-  
r a t ion  and app l ica t ion  of  silicic ac id-bor ic  acid 
mix tu r e  for  the  removal  of  t r i p h e n y l m e t h y l  
p ro tec t ive  groups  is exp la ined  in a separa te  
paper ,  n o w  in p repa ra t ion . )  

The  c o l u m n  was 3.5 cm wide and  60 cm 
long, and  was e lu ted  wi th  p e t r o l e u m  e ther ,  
p e t r o l e u m  e the r -d i e thy l  e t h e r  ( 9 6 : 4  v /v)  and  
p e t r o l e u m  e the r  d ie thy l  e the r  ( 9 0 : 1 0  v/v).  The  
p e t r o l e u m  e the r  f r ac t ion  e lu ted  on ly  very  small  
a m o u n t s  of  original  mater ia l .  Tr ipheny lca r -  
b o n o l  was e lu ted  w i t h  p e t r o l e u m  e the r -d i e thy t  
e the r  m ix tu r e  (96 :4  v/v) ,  and  the  de t r i t y l a t ed  
p roduc t ,  1-stearoyl-2-1inoleoyl-sn-glycerol  was 
recovered  in the  p e t r o l e u m  e the r -d i e thy l  e the r  
m ix tu r e  ( 9 0 : 1 0  v/v)  in a b o u t  a 95% yield.  
1-Stearoyl-2-1inoleoyl-sn-glycerol  is an  oil at  
r o o m  t e m p e r a t u r e  and  sol idif ied gradual ly  at  
+6 C. 

I - Stearoyl-2-Linolenoyl-3-O-Triphenylmethyl-sn-Glyc- 
erol ( IV),  and 1-Stearoyl-2-Linolenoyl-sn-Glycerol (V) 

These  were p repa red  b y  t he  same p rocedu re  
as II and  III wi th  p r o p e r  choice  of  acy la t ing  

reagent .  

Preparation of 1,2-1sopropylidene-3-Oleoyl-sn-Glycer- 
ol (VI) 

The m e t h o d  for  the  synthes is  of  sa tu ra ted  
3-acyl-sn-glycerols by  Baer and  Fischer  (14)  was 
adap ted  to  the  synthes i s  of  3-oleoyl-sn-glycerol .  
To a so lu t ion  of  f reshly  p repared  1,2- isopropyl-  
idene-sn-glycerol  6.8 g (0.05 mole)  and  5 ml of  
a n h y d r o u s  pyr id ine  in 50 ml  of  a n h y d r o u s  
benzene  was added  1 5 . 0 g  (0 .05 mole)  of  
f reshly p repa red  and  dist i l led o leoyl  chlor ide  
dissolved in 50 ml of  a n h y d r o u s  benzene .  The  
reac t ion  mix tu r e  was kep t  for  24 hr  at  r o o m  
t e m p e r a t u r e ,  d i lu ted  w i th  150 ml  of  d ie thy l  
e ther ,  and  t hen  freed of  pyr id ine  w i th  ice cold 
1 N sulfuric  acid, t h e n  wi th  sa tu ra t ed  sod ium 
b i c a r b o n a t e  so lu t ion ,  and f inal ly  wi th  water .  
Af te r  d ry ing  the  d i e thy l  e t h e r - b e n z e n e  layer  
wi th  a n h y d r o u s  sod ium sulfa te  the  solvents  
were evapora t ed  u n d e r  r educed  pressure to  give 
18.8 g of  1 ,2- isopropyl idene-3-oleoyl-sn-glyc-  
erol. 

Preparation of 3-Oleoyl-sn-Glycerol (VII) 

To a -15 C so lu t ion  of  1 ,2- isopropyl idene-3-  
oleoyl-sn-glycerol  in 100 ml of  d ie thy l  e the r  
was added  100 ml of - 1 5 C  c o n c e n t r a t e d  
h y d r o c h l o r i c  acid. The  r eac t ion  m i x t u r e  was 
s t i r red for  15 min  and  t h e n  d i lu ted  wi th  800  ml 
of ice cold  dist i l led water .  The  r eac t ion  m i x t u r e  
was a l lowed to  s t and  w i th  occas ional  s t i rr ing 
for  20 min  in a b a t h  of  -15 C ice-salt mix ture .  
The  3-oleoyl-sn-glycerol  was t h e n  ' ex t rac ted  
th ree  t imes  wi th  300  ml po r t i ons  of  d ie thy l  
e ther .  The  c o m b i n e d  d ie thy l  e t h e r  ex t rac t s  
a f te r  washing wi th  300 ml  of  ice cold dist i l led 
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water were dried over 100 g of anhydrous 
sodium sulfate. The solvent was then removed 
by distillation under reduced pressure at 30 C 
bath temperature. The remaining material was 
kept in vacuo at 0.05 Hg until the weight was 
constant. The 3-oleoyl-sn-glycerol (weight 
15.5 g) was used in the next step without 
further purification. 

The 3-oleoyl-sn-glycerol, a soft paste, was 
found to be soluble at room temperature in 
chloroform, diethyl ether, benzene and petro- 
leum ether, and insoluble in water. 

1-O-Triphenylmethyl-3-Oleoyl-sn-Glycerol (VI I I ), 1 -O- 
T r i ph en y I m e thy  1-2- Linolenoyl-3-Oleoyl-sn-Glycerol 
( IX)  and 2-Linolenoyl-3-Oleoyl-sn-Glycerol (X) 

These were prepared by the tritylation, 
acylation and cleavage procedures employed for 
compounds I, II and III. 

Preparation of 1-O-Triphenylrnethyl-3-Stearoyl-sn- 
Glycerol (Xl)  

The 2-linoleoyl-3-stearoyl-sn-glycerol was 
obtained by the same sequence of reactions as 
2-1inolenoyl-3-oleoyl-sn-glycerol from D-manni- 
tol via 3-stearoyl-sn-glycerol (14). (See reaction 
scheme, Fig. 2). 

1-O-Triphenyl rnethyl-2- Linoleoyl-3-Stearoyl-sn-Glycer- 
ol (X I I )  and 2-Linoleoyl-3-Stearoyl-sn-Glycerol (Xl I I) 

These were prepared by the acylation and 
cleavage procedures employed for compounds 
II and III. 

The removal of  the triphenylmethyl protec- 
ting groups with silicic acid and boric acid 
mixture proceeded without acyl migration. All 
the detritylated products were examined on the 
TLC and no 1,3-diacyl-sn-glycerol could be 
detected on the chromatographic plates. 

These diacyl-sn-glycerols containing polyun- 
saturated chains are sensitive to oxidation. 
Therefore they must be kept under a nitrogen 
atmosphere. To prevent the loss of optical 
activity they were stored under anhydrous 
conditions at -15 C. 

All the analytical values, yields and the 
physical properties of  the intermediates and of 
the 1,2-diacyl-sn-glycerols and 2,3-diacyl-sn- 
glycerols described in this paper are summa- 
rized in Tables I and II. 

DISCUSSI ON 

The chemical synthesis of optically active 
1,2-diacyl-sn-glycerols and 2,3-diacyl-sn-glyc- 
erols containing two dissimilar fatty acid sub- 
stituents, either a saturated in 1 position and a 
polyunsaturated in 2 position or monounsatu- 

rated in 3 position from D-mannitol and L-man- 
nitol via 1-acyl-sn-glycerol and 3-acyl-sn- 
glycerol, respectively, follows a relatively 
simple procedure. However since L-mannitol is 
not commercially available it was deemed desir- 
able to devise methods which permit the 
synthesis of mixed acid, saturated and polyun- 
saturated, 1,2-diacyl-sn-glycerols and 2,3-diacyl- 
sn -g lyce ro l s  from commercially available 
D-mannitol. 

The procedure developed by Pfeiffer et al. 
(13) cannot be adapted to the synthesis of 
mixed acid diacyl-sn-glycerols because the 
synthesis of mixed acid diacyl-sn-glycerols re- 
quires a step by step introduction of the two 
dissimilar fatty acid substituents (see reaction 
scheme, Fig. 1 and 2). 

With these restrictions in mind, procedures 
have been developed that permit the synthesis 
of both enantiomeric forms of mixed acid, 
saturated and polyunsaturated, 1,2-diacyl-sn- 
glycerols and 2,3-diacyl-sn-gtycerols, respec- 
tively, from D-mannitol. 

Recent studies of the positional distribution 
of fatty acids in 1,2-diacyl-sn-glycerols of 
3-phosphatidylcholine and 3-phosphatidyleth- 
anolamine by Lands and Hart (22), Brandt and 
Lands (23), and by Kuksis et al. (24-27) have 
indicated that the saturated fatty acids are in 
the 1 position, while all the polyunsaturated 
fatty acids are esterified in the 2 position of the 
glycerol moiety. This is also true for the 
nonrandom stereospecific distribution of  fatty 
acid residues in the triacyl-sn-glycerols (28-31). 

As most of the natural 1,2-diacyl-sn-glycerol 
structures contain saturated and a polyunsatu- 
rated fatty acid substituents, it seemed of 
interest to continue this work by synthesizing 
the following representatives: 1-Palmitoyl-2- 
oleoyl-, 1-palmitoyl-2-1inoleoyl-, 1-palmitoyl-2- 
linoelnoyl- and 1-palmitoyl-2-arachidonoyl-sn- 
glycerols. 

The synthesis of these 1,2-diacyl-sn-glycerols 
is now in progress in this laboratory. 
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