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Optically active a , f i -diglycer ides  are  key intermediate products  in the synthesis of biologically im- 
portant  phospholipids. They have themselves been synthesized either through L-O-benzylg lycero l  [1] o r  
through y -mono t r i ty l  derivatives of a -monoglyce r ides  [2]. The f irs t  of these methods, however,  becomes  
very complex when synthesizing unsaturated diglycerides,  since a brominat ion-debrominat ion  stage must  
be included to protec t  the double bonds; in pract ice ,  the second method is suitable for producing only L - i so -  
mers ,  which are  not constituents of natural phospholipids (D-a,fi--diglycerides can be obtained by this meth-  
od only from difficult to get D-a -monoglycer ides ) .  Synthesis of a ,p -d ig lycer ides  f rom a -O-mono t r i ty lg ly -  
cerol has also been described,  but only racemic  compounds have been produced by this method [3,4]. 

E X P E R I M E N T A L  

This ar t icle  described the synthesis of optically active L- and D-a - t r i t y lg lyce ro l s  (IV) and (IX) and 
of D- and L-a , f i -d ig lycer ides  f rom them. The s tar t ing mater ia ls  for synthesis of (IV) and (IX_) were readily 
available D-a , f l -O-isopropyl ideneglyceraldehyde (I) and D-a- f i -O- i sopropyl ideneglycero l  produced from it 
(iI) [5]. Tritylation of the latter led to D(R)-a-O-t r i ty l - f l ,1 / -O- isopropyl ideneglycol  (IH) with a melting 
point of 89-90 ~ (hexane and an [all~ ~ +15.5 ~ (C 8.4; dioxane); according to the data in [6], the melting point 
is 85-86 ~ and the [a]i~ 3 -13.0 ~ (C 10; dichloroethane). Found %: C 80.22; H 6.99. C25H2603. Calculated %: 
C 80.18; H 7.06. Both protected groups in (IH) (trityl and isopropylidene) were  split off by acidic hydroly-  
sis,  but special experiments showed that the fo rmer  was more  stable. The grea tes t  seIectivi ty was 
achieved when a 5% solution of (III) was hydrolyzed in a 5 : I mixture of dioxane and water with the aid of an 
equal weight of t r ichloroacet ic  acid at room temperature  for 3-4 days. The hydrolysis  was approximately 
50% complete (checked by th in- layer  chromatography [TCL] on A1203). After separat ion of the react ion 
products  by chromatography on A1203, the unreacted (III) was again hydrolyzed.  This produced a yield of 
31% of L (R)-a-O- t r i ty lg lycero l  (IV) with a melting point of 95-96 ~ (CHCI3; hexane) and [C~]D 2~ 9.55 ~ (C 5.6; 
dioxane). Found %: C 78.60; H 6.65. C22H2203. Calculated ~c: C 79.01; H 6.63. (see scheme on next page). 

In order  to synthesize D(S)-a-O- t r i ty lg lycero l  (IX), we proceeded from the acetonide of D-glycera lde-  
hyde (I) [5]. The lat ter  was oxidized with aqueous KMnO 4 in D-glycer ic  acetonide isolated in the form of its 
K salt  (V), a solution of which in absolute methanol was neutral ized with dry HC1 at -5 ~ and immediately 
treated with etheric CH2N 2. The unpuritied oily methyl es te r  formed (VI) was hydrolyzed with dilute HC1 
in methy l -D-g lycera te  (VII). The lat ter  is highly resinified during distillation, so that a small  amount was 
isolated in pure form as a co lor less  oil with a d42~ 1.2792, nl~~ 1.4468, and [a]i~ ~ -4.7 ~ (without solvent). 
The major i ty  of the unpurufied (VII) was converted to pyridine by tr iphenylchloromethane.  According to 
the data yielded by TCL on si l ica gel, the mixture of react ion products  contained the methyl es te r  of fl-O- 
t r i ty l -D(R)-g lycer ic  acid (VIII) and triphenylcarbinol.  Chromatography of par t  of this mixture on low-ac-  
tivity si l ica gel yielded pure (VII) with a melting point of 127-128 ~ (ether) and [a]i~ 8 -5.3 ~ (C 5.7; dioxane). 
Found %: C 76.36; H 6.22. C23H2204. Calculated %: C 76.22; H 6.12. The mixture of (VIH) and t r iphenylcar-  
binol was subjected to alumohydride reduction. Chromatography of the reaction product  on A1203 yielded 
D(S)-a-O- t r i ty lg lycero l  (IX) with a melting point of 93-94 ~ (CHC13; hexane) and [a]I~ ~ -9.6 ~ (C 5.2; dioxane); 
according to the data in [6], the melting point is 97 ~ and [alia~ -17.7 ~ (C 8; pyridine). Found %: C '78.78; H 
6.71; C22H2203. Calculated %: C 79.01; H 6.63. 

Ester if icat ion of (IV) and (IX) with s tearoylchlor ide  inpyridine yielded D(S)- a -O- t r i ty l -p ,~ / -d i s tea roy l -  
glycerol  (XII) with amel t ingpoin t  of 52-52o5 ~ (acetone) and [a]]~ ~ +7.0 ~ (C 6~ dioxane) (found ~: C 80.23; H 
10.53. C58H9005. Calculated %: C 80.13; H 10.46 and the corresponding L - i s o m e r  0f) with a rneltingpoint of 

20 o 51-52 ~ (acetone) and an [ a] D of-7 .2  (C 1.1; dioxane) (found %: C 80.36; H 10.77. C58Ha00 ~, Calculated %: 
C 80.13; H 10.46 
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Tri = triphenylmethyl, Lnn= linolenoyl, St= stearoyl 

In o r d e r  to de t r i ty la te  (X) and (XII), we made  use  o f  the abil i ty of  ac t ive  s i l i ca  gel  to spl i t  off the t r i ty l  
g roup without  caus ing  acyl  m ig ra t i on  [3 ,7] .  When e h r o m a t o g r a p h e d  on ac t ive  s i l i ca  gel ,  (X) and (XII) r e -  
spec t ive ly  y ie lded  L (R)-c~,fi-distearin (XI) with a mel t ing  point  of  75-76 ~ (CHC13; hexane) and [alI~ ~ +2.5 ~ 
(C 8.8; CHC13) and D(S) -a , f i -d i s t ea r in  (XIII) with a me l t i ng  point  of 71.5-72 ~ (CHC12; hexane) and [CdD 2~ -2.6 ~ 
(C 8.6; CHC13) (compare  [1]). The a g r e e m e n t  of the absolu te  angles  of ro ta t ion  of  the enan t iomer i c  p a i r s  
(IV-IX), (X-XII), and (XI-XIII) ind ica tes  that they w e r e  op t ica l ly  pure .  

Es t e r i f i c a t i on  of  L ( R ) - a - O - t r i t y l g l y c e r o l  (IV) with l ino lenoylch lor ide  in pyr id ine  p roduced  D ( S ) - a - O -  
t r i t y l - f i , 7 -d i l i no l e noy l g l yc e ro l  (XIV} in the f o r m  of an oil with [cdi~ ~ +7.15 ~ (C 1.26; dioxane).  Found %: 
C 81.74; H 9.31. C58H~805. Calcula ted  %: 81.45; H 9.19. Det r i ty la t ion  of  (XIV) on ac t ive  s i l ica  gel  was ac -  
companied  by pa r t i a l  acy l  mig ra t ion ,  which did not o c c u r  in the syn thes i s  of (XII). C h r o m a t o g r a p h y  of the 
r e su l t an t  m i x t u r e  of  1,2-  and 1 , 3 - d i g l y c e r i d e s  on s i l ica  gel y ie lded D(S)-a, /3-di l inolenin (XV) in the form of 
an uns tab le  c o l o r l e s s  oil with [OdD 2~ -4 .0  ~ (C 1.37; CHCI3). On hydra t ion  ove r  Pt  in heptane ,  (XV) fo rmed  
op t i ca l ly  pu re  D(S)- c~,fi-distearin (XIII). 

C O N C L U S I O N S  

1. A method has  been developed for  syn thes iz ing  L - a - O - t r i t y l g l y c e r o l  and D - a - O - t r i t y l g l y c e r o l ,  
which a r e  i n t e rmed ia t e  p roduc t s  in g l y c e r i d e  syn thes i s ,  f r o m  D-manni to l .  

2. D- ~ , f i -d i s t ea r in ,  L -  cz,f i-distearin,  and D- a , f l -d i l inolenin  w e r e  obtained f r o m  t r i t y lg lyce ro l s .  
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