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It has r ecen t ly  been shown that the phospholipids of some bac te r i a  contain alanine, glycine,  lysine,  
or  ornithine in the bound form [1-4]. Since the hypothesis  that l ipoaminoacid complexes  may par t ic ipa te  
in the synthesis  of prote in  both in m ic roo rg an i sm s  and in higher  plants and animals  had been expres sed  
even before  this [5-8], the d iscovery  of l ipoaminoacids caused  cons iderable  in teres t .  On the bas is  of 
analyt ical  and spec t roscopic  data for  the bac te r ia l  l ipoaminoacids,  the s t ruc tu re  of aminoacid e s t e r s  of 
the phosphat idylglycerol  type (XI) has been proposed [1]. 

Syntheses of complete ly  or  par t ia l ly  r acemic  mate r ia l s  of type {XI) have been c a r r i e d  out [9, 10], 
but the question of the posit ion of the aminoacid res idue  and of the absolute configurat ion of the natural  
l ipoaminoacids still  r emains  open. To invest igate  this  question, we have c a r r i e d  out the synthes is  of the 
two poss ible  i s o m e r s  of ~ -L-d i s t ea roy lphospha t idy l -T -L-a l any lg lyce ro l  (XIa) and (XIb), which di f fer  by 
the configurat ion of the g lycero l  res idue  es te r i f i ed  with the alanine. 

EXPERIMENTAL 

The synthesis of the epimer (Xla) was carried out in the following way (scheme 1) 
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Bz = C~H~CItz; Tr = (C~Hs)aC; T s -  n-CHaC6tI,~S0z; C B Z -  C6H~CJI20CO 

Benzylation of methyl  D-f i - t r iWlglycera te  (II) -- m.p. 12 7-128 ~ (from e the r - -  hexane),  [c~ ]~)8 _ 5.3 ~ 
(c 5.7, dioxane) -- by means  of benzyl  b romide  in the p r e sen ce  of Ag20 in benzene gave methyl  R - ~ - b e n z y l -  
f i - t r i ty lg lyeera te  (III) which, without purif icat ion,  was reduced  with LiA1H 4 to S-p-benzy l -  7 - t r i t y l g l y c e r o l  
(IV); m.p. 81-82 ~ (from benzene- -hexane) ,  [~]~ --13.2 ~ (c 4.2, dioxane). Es te r i f ica t ion  of the l a t t e r  with 
N-ca rbobenzoxy-L-a lan ine  in the p r e sence  of d icyclohexylcarbodi imide gave the oily R-&-N-ca rbobenzoxy-  
L-a lanyl - f i -benzyl -  7 - t r i t y l g l y c e r o l  iV); [~]8 --15.8 ~ (c 5.5, dioxane). Elimination of the t r i ty l  group f rom 
(V) by acid hydrolys is  on si l ica gel [11, 12] or  by dilute HC1 in dioxane gave R-o~-N-carbobenzoxy-L-a lanyl -  
f i -benzylglycerol  (VI) (viscous oil); [~]8 12.5 ~ (c 6.8, dioxane). 

The tosylat ion of (VI) led to R -~ -N-ca rb o b en zo x y -L-a l an y l - f i - b en zy l -  T - tosy lg lyce ro l  (VII). Without 
purif icat ion,  the la t te r  was conver ted  by boiling with NaI in acetone into the oily 8 - T - N - c a r b o b e n z o x y - L -  
alanyl-f i -benzyl-ee-iodohydrin (VIII); [~]~ --14.4 ~ (c 4.4; benzene). The condensation of the iodide (VIII) 
with s i lver  benzyl D-d i s t ea roy l -~ -g lyce ry lphospha te  (iX) [13] yielded S-~- (d i s t ea royI -D-~Y-g lyce ry l -  
benzy lphosphory l ) - /3 -benzy l -T- (N-carbobenzoxy-L-a lany l ) -g lycero l  (X), isolated in the form of a waxy 
substance with m.p. ~40 ~ (from e ther - -methanol ) ;  [~]~ --2.9 ~ (c 10; dioxane). The hydrogenolys is  of the 
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phosphoric  t r i e s t e r  (X) over  pal ladium in ethyl ace ta te  in the p r e s e n c e  of CHaCOOH gave  S - a - ( d i s t e a r o y l -  
L-phosphat idy l ) -  7 - L - a l a n y l g l y c e r o l  (XIa) in the fo rm of a co lo r l e s s  powder which, a f t e r  c rys ta l l i za t ion  
f rom c h l o r o f o r m - - a c e t o n e ,  s in te red  at ~ 55 ~ and mel t ed  at 70-75~ [a]~  + 7.8 ~ (c 1.5, ch loroform) .  

The synthes is  of the R - i s o m e r  of (XIa)-(XIb) --  was  effected by scheme  2. D - a - T o s y l g l y c e r o l  (XII) 
[14] was e s t e r f i ed  with N-ca rbobenzoxy -L-a l an ine  in the p r e s e n c e  of d icyclohexylcarbodi imide  to fo rm 
R - ~ - N - c a r b o b e n z o x y - L - a l a n y l - T - t o s y l g l y c e r o l  (XIII); m.p.  89-90 ~ (from ether);  [ ~ ] ~ - - 1 8 . 7  ~ (c 4.6; 
dioxane). When this was  boiled with NaI in acetone,  it fo rmed  R - T - N - e a r b o b e n z o x y - L - a l a n y l - ~ - i o d o h y d r i n  
(XIV); m.p.  65-66 ~ (from e t h e r - - p e t r o l e u m  ether);  [a ]~  --10.1 ~ (c 3.8, dioxane). The T-pos i t ion  of the 
carbobenzoxyalanyl  grouping in (XIV) was conf i rmed  by i ts  convers ion  under  mi ld  conditions (under the 
action of dry  Ag20 in benzene at  20 ~ for  5 h) into the S-2 ,3-epoxypropyl  e s t e r  of N-ca rbobenzoxy -L-a l an in e  
(XV); [a ]~  --2.3 ~ (c 3.9, dioxane). The s t ruc tu re  of (XV) was conf i rmed  by i ts  m spec t rum (a s t rong band 
c h a r a c t e r i s t i c  for  epoxides at 1260 cm-1). By the action of C6HsCH2OCOC1 and pyr idine in e ther  on the 
iodohydrin (XIV) R - T - N - c a r b o b e n z o x y - L - a l a n y l - f l - c a r b o b e n z o x y - a - i o d o h y d r i n  (XVI) was obtained in the 
fo rm of an oil with [(~]~ --13.0 ~ (c 3.4; dioxane). When the der iva t ive  (XVI) was condensed with the s i lve r  
sal t  (IX), the ma in  reac t ion  product  was dibenzyl D-a , f~-d i s tea roy lg lycery l  phosphate (yield 70%), while 
the des i r ed  reac t ion  product  --  R - a - ( D - a ' , f i ' - d i s t e a r o y l g l y c e r y l b e n z y l p h o s p h o r y l ) - ~ - c a r b o b e n z o x y - 7 - N -  
e a r b o b e n z o x y - L - a l a n y l g l y e e r o l  (XVII) --  was  obtained with a yield of 8% in the f o r m  of a c o l o r l e s s  wax-  
l ike subs tance  with m.p.  38-39 ~ (from e the r - -me thano l ) ;  [a]~ --3.9 ~ (c 9, dioxane). 

On hydrogenolys is  over  pal ladium,  the phosphoric  t r i e s t e r  (XVII) gave a subs tance  which, a f te r  
c rys ta l l i za t ion  f rom a mix tu re  of ch lo ro fo rm and acetone softened at ~ 80 ~ pa r t i a l ly  me l t ed  at 95 ~ and 
me l t ed  comple te ly  at 175 ~ [ce]~ + 1.6 ~ (c 0.7, ch loroform) .  In spite of the fact that  the product  obtained 
gave  a high ca rbon  content  on ana lys i s ,*  we a s s u m e  that  it was  the R - i s o m e r  of the l ipoaminoacid  (XIa)- 
(XIb), s ince the two subs tances  had s i m i l a r  IR spec t ra .  On th in - l aye r  ch romatography  on s i l ica  gel in the 
diisobutyt  k e t o n e - - a c e t i c  a c i d - - w a t e r  (40 :25 :5 )  sys t em,  (XIa) and (3fib) had s imi l a r  R f  values  (0.35 and 
0.31), but in the c h l o r o f o r m - - m e t h a n o l - - w a t e r  (65 : 25 : 35 sys t em,  the i r  Rf  values  were ,  r e spec t ive ly ,  0.56 
and 0.31. 

At the p r e s en t  t ime  we a r e  c a r ry i ng  out a d i rec t  compar i son  of compounds (XIa) and (XIb) with the 
l ipoaminoacid  obtained f rom Clos t r id ium welchii  [1]. 

CONCLUSIONS 

S-e-(Distearoyl-L-phosphatidyl)-T-L-alanylglycerol and its R-isomer have been synthesized. 

* The 
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All abbreviations of periodicals in the above bibliography are letter-by-letter translitera- 
tions ~f the abbreviations as given in the original Russian journal S o m e  or all  o f  th is  per i -  
od ica l  l i t e ra ture  m a y  w e l l  be a v a i l a b l e  in E n g l i s h  t rans la t ion .  A complete list of the cover-to- 
cover English translations appears at the back of the first issue of this year. 
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