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In recen t  y e a r s  it  was  es tabl i shed by mean of s tudies  c a r r i e d  out in s eve ra l  l abo ra to r i e s  that the 
phospholipides of cer ta in  bac te r i a  contain alanine,  glycine,  lys ine  and other  amino acids in the bound fo rm 
[3-7]. The theor ies  were  e x p r e s s e d  that  the l ipoamino acid complexes  can take pa r t  in the synthesis  of 
pro te in  both in m i c r o o r g a n i s m s ,  as well  as in the higher  plants  and an imals  [8-11]. 

On the bas i s  of the analyt ical  and spec t r a l  data it  was p roposed  that  the bac te r i a l  amino acids have 
the s t ruc tu re  of the amino acid e s t e r s  of phosphat idylglycerol  (A) [3-5, 7], in which connection the posi t ion 
of the amino acid moie ty  remained  unestabl ished.  
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Recent ly two pape r s  were  published on the synthesis  of compounds of the {A) type [12, 13]. Since 
both of the syntheses  lead to compounds that a r e  e i ther  par t ia l ly  or  completely  r a e e m i c ,  the s t ruc tu re  of 
the na tura l  l ipoamino acids has  st i l l  not been conclusively asce r t a ined .  

As r e g a r d s  the configuration of the l ipoamino acids,  then for the lysine e s t e r  [A, R w = (CH2)4NH2] , 
i so la ted  f r o m  Staphylococcus aureus ,  on the bas i s  of the enzymat ic  c leavage r e su l t s  it was concluded that 
the g lycerophosphate  moiety ,  bear ing the al iphatic  acids ,  has the L-conf igura t ion ,  while the g lyce rophos -  
phate  moiety ,  e s t e r i f i ed  with lys ine ,  has the D-configurat ion [7]. I t  s eems  probable  that the other  l ipo-  
amino acids also have the same configuration.  

In an a t tempt  to solve the p rob lem of the s t ruc tu re  of the l ipoamino acids by compar ing  them di rec t ly  
with the synthetic  compounds,  we synthes ized ~ - L - p h o s p h a t i d y l - 7 - L - a l a n y l g l y c e r o l  (IX), with an S -con-  
f igurat ion of the g lycerol  moiety  at tached to the amino acid.~ The route for  the synthesis  of this c o m -  
pound (see scheme)$ was based on the condensation of the s i l ve r  sal t  of benzy l - (1 ,2 -d i s t ea roy lg lyce ry l ) -  
phosphor ic  acid (VII)** with iodide (VI). The f i r s t  of these compounds was synthes ized by the condensation 
of g lycerol  1 ,2 -d i s t ea roy l -3 - iodohydr in  with s i l ve r  dibenzyl phosphate by the method used to obtain the 
analogous r a c e m a t e  [17]. To obtain iodide (VI) we used the genera l  p r inc ip les  p rev ious ly  developed by us 
for  the synthesis  of optical ly active d ig lycer ides ,  descr ibed  in [18]. The methyl  e s t e r  of R - 1 - O - t r i t y l - 3 -  
g lyce r i e  acid (I), desc r ibed  in this paper ,  was benzylated and then reduced with aluminum li thium hydride 
to S -1 -O- t r i t y l -2  4 ) -benzy l g l yce ro l  (IH), which was then es te r i f i ed  with N-carbobenzoxy-L~a lan ine  by the 
carbodi imide method to R - 1 - O - t r i t y l - 2 - O - b e n z y l - 3 - ( N - c a r b o b e n z o x y - L - a l a n y l ) g l y c e r o l  (IV). The la t t e r  
compound was also synthesized f rom the readi ly  avai lable  D(S) - l ,2 -O- i sopropy l ideneg lyce ro l  (X) [19] by 

*See [1, 2] for  communicat ions  6 and 7. 
J'See [14] for preliminary communication. 
$St = stearoyl; the abbreviations of the amino acid moieties and the protective groups are given in harmony 
with the Rules of the Joint IUPAC-IUB Commission [15]. 
**See [16] for the numbering of the C atoms in the optically active derivatives of glycerol. 
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the es te r i f i ca t ion  of iX) with N-ca rbobenzoxy -L-a l an ine ,  r emova l  of the i sopropyl idene grouping by mild 
acid hydr ) ly s i s ,  and success ive  t r i ty la t ion and benzylat ion iX ~ XI ~ XII ~ XIII ~ I V ,  see scheme) .  
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The se lec t ive  cleavage of the t r i ty l  pro tec t ion  f rom (IV) was achieved by chromatographing  (IV) on 
ac t ive  s i l ica  gel [20, 21 ], o r  by hydro lys i s  with dilute hydrochlor ic  acid under  conditions sufficiently mild 
to prevent  acyl migra t ion .  The fo rm ed  R - 2 - O - b e n z y l - 3 - ( N - c a r b o b e n z o x y - L - a l a n y l ) g l y c e r o l  (V) was con-  
ve r t ed  via the cor responding  tosyla te  to iodide (VI). 

The condensation of iodide (VI) with the s i l ve r  sa l t  (VII) gave the phosphat idylglycerol  der iva t ive  
(VIII). AI:! three  p ro tec t ive  groups  were  r emoved  f rom this compound by hydrogenolys is  ove r  pal ladium. 
The hydregenolys is  product  - S - l - ( l ' , 2 ' - d i s t e a r o y l g l y c e r y l p h o s p h o r y l ) - 3 - L - a l a n y l g l y c e r o l  (IX) was ob- 
tained as a colorless microcrystalline powder with a vague melting point and a positive specific rotation. 
A compar!.son of the synthesized lipoamino acid (IX) with the natural product will be described in the next 

communication. 

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

The mel t ing  points  we re  de t e rmined  in a Kofler  block and a re  co r r ec t ed .  The  angles of ro ta t ion  
were  meai~ured on a "Hi lger"  p o l a r i m e t e r  in dioxane (except the specia l ly  ment ioned cases)  with an a c -  
curacy  of ~1-2% The th in - l aye r  ch romatography  f rLC)  was run on KSK si l ica  gel (fraction s m a l l e r  than 
150 m e s h ) i n  a bound gypsum l a y e r  or  on a luminum oxide in a loose l aye r .  F o r  detect ing the spots we 
used: A) !~praying with concent ra ted  H2SO4; B) spraying with concentra ted  H2SO 4 and subsequent  heating; 
C) spray ing  with an 0.05% methanol solution of mor in  and subsequent  u l t rav io le t  i r rad ia t ion .  F o r  the 
column chlcomatography we used: commercial silicic acid (fraction smaller than 150 mesh), KSK silica 
gel (fraction smaller than 150 mesh), washed free of traces of metal using 10%HNO 3 solution and dried 
at 120 ~ and aluminum oxide (III activity). 

Methyl Ester of R-i-O-Trityl-3-glyceric Acid (I). Using the method described 
for the syr,.thesis of the corresponding raeemate [22], and from 37 g of D(R)-l,2-O-isopropylideneglyceral- 
dehyde [19] we obtained i0.7 g (36%) of crude methyl ester of the R-3-glyceric acid as a pale yellow oil. 
A small amount of the latter was distilled at 140 ~ (bath) (15 mm); here a colorless oil with d42~ 1.2795, 
riD2~ 1.4468, and [a]D --4.7 ~ (neat) was obtained in low yield (a large amount of polymeric still residue was 
obtained). Literature data [23]: bp 119-120 ~ (14 ram); dis 15 1.2798; [CZ]D i5 --4.8 ~ 

With stirring, 37.5 g of triphenylchloromethane was added to a solution of i0.7 g of crude methyl 
glycerate in 150 ml of absolute pyridine, and the mixture was stirred for 40 min and allowed to stand at 
room temperature for 2 days. The mixture was evaporated in vacuo to half volume, 300 ml of ether was 
added to t~e residue, and the obtained precipitate of pyridine hydrochloride was separated and washed with 
ether (2 • ml). The combined filtrates were washed in succession with chilled (to 0 ~ 5% HCI solution, 
water, saturated aqueous NaHCO 3 solution, water and brine solution, and dried over Na2SO 4. Then the 
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drying agent was fi l tered,  washed with ether,  and the solvent was removed in vacuo to give 39.3 g of r e s i -  
due, which based on the data of TLC on si l ica gel (system petroleum e t h e r - e t h e r ,  2 : 1; developer A) is a 
mixture of (I) and tr iphenylcarbinol .  A pa r t  of the obtained mixture (1.42 g) was chromatographed on a 
column containing 100 g of KSK silica gel, following the composition of the fract ions by TLC. 0.52 g of 
t r iphenylcarbinol  was elated with benzene containing 5% chloroform,  and 0.72 g (54.5%) of (I) was elated 
with ether  as an oil that crys ta l l ized on standing. After  2 recrys ta l l iza t ions  f rom a mixture of e ther  and 
hexane, mp 127-128~ [~]D 18 --5.3 ~ (C 5.7). Found %: C 76.36; H 6.22. C23H2204. Calculated %: C 76.22; 
H 6.12. 

S - 1 - O - T r i t y l - 2 - O - b e n z y l g l y c e r o l  (III). To a s o l u t i o n o f l  g o f  (I) a n d l . 2  m l o f b e n z y l  
bromide in 50 ml of absolute benzene was added 4.6 g of dry,  f reshly prepared  s i lver  oxide. The mixture 
was s t i r red  for 6 h, and an additional 0.7 ml of benzyl bromide and 1 g of si lver oxide were  added, and the 
s t i r r ing  was continued for another 6 h. The mixture was fi l tered,  the precipi tate  was washed with ethyl 
acetate,  and the combined f i l t rates were evaporated.  The oily residue of the crude methyl es te r  of 1 -O-  
t r i t y l -2 -O-benzy l -3 -g lyee r i c  acid (II) was dissolved in 15 ml of ether and added in 10 rain to a suspension 
of 380 mg of lithium aluminum hydride in 50 ml of ether .  The mixture was refluxed for 30 rain, cooled, 
2 ml of ethyl acetate was added in drops,  the mixture was s t i r red  for  2 rain, and then, with s t i r r ing,  were 
added 50 ml of ether,  6.5 ml of saturated aqueous (NH4)2SO 4 solution and dry (NH4)2SO 4 until a fi l terable 
precipitate was obtained. The mixture was fi l tered,  the precipitate was washed well with ether (2 • 50 ml) 
and dioxane (50 ml), and the fi l trate was dried over  Na2SO 4 and dried. The residue was chromatographed 
on 130 g of aluminum oxide in the system benzene -e thy l  acetate (gradient elation), controlling the c o m -  
position of the fract ions by TLC on aluminum oxide (system benzene -e thy l  acetate,  5 : 1; developer A). 
0.85 g of color less  oil, which crys ta l l ized on standing, was elated with benzene containing 15-20% of ethyl 
acetate.  After  recrys ta l l iza t ion  f rom benzene-hexane ,  mp 81-82~ [~]D 23 --13.2 ~ (C 4.2). Found %: 
C 81.75; H 6.65. C29H2803. Calculated %: C 81.52; H 6.84. 

R - 1 , 2 - O  - I s o p r o p y l i d e n e - 3 -  ( N - c a r b o b e n z o x y - L - a l a n y l ) g l y  ee  r o l  (XI). With 
cooling in ice and st i rr ing,  a solution of 10 g of dicyclohexylcarbodiimide in 40 ml of pyridine was 
added in 30 rain to a solution of 5 g of 1,2-<)-isopropylideneglycerol (X) and 8.8 g of N-ca rbobenzoxy-L-  
alanine in 80 ml of pyridine, after  which the mixture was kept at 0 ~ for 6 h and at room tempera ture  for 
3 days. The precipitate of dicyclohexylurea was suction-fi l tered,  washed with ether,  and the fil trate was 
evaporated in vacuo to a volume of 50 ml, diluted with 300 ml of benzene, and kept at 5 ~ for 2 h. The p r e -  
cipitate was suction-fi l tered,  washed with benzene, and the fil trate was evaporated in vacuo to give 16 g 

o f  crude ~XI) as a brown viscous oil. A par t  of the la t ter  (0.35 g) was dissolved in benzene and ch roma-  
tographed on a column containing 35 g of KSK silica gel, using gradient  elution with the system chloro-  
f o r m - m i x t u r e  of chloroform and ethyl acetate (1 : 1) (control by TLC on silica gel; sys tem benzene -e thy l  
acetate,  2: 1; developer B). 140 mg of a mixture of dicyclohexylurea and unidentified substances was 
elated with chloroform containing 0-5% ethyl acetate,  and 180 mg of acetonide (XI) was elated with ch loro-  
fo rm containing 5-10% ethyl acetate as a very viscous oil, which distilled at 190 ~ (bath) (0.1 mm); [(~]D t8 
--7.4 ~ (C 6.8). Found %: C 60.65; H 6.75; N 4.17. Ci~H23NO 6. Calculated %: C 60.52; H 6.87; N 4.15. 

R - 3 - ( N - C a r b o b e n z o x y - L - a l a n y l ) g l y c e r o l  (XII). The crude acetonide (XI) (13.5 g) was 
s t i r red  for 4 h with 20 ml of 10% acetic acid solution at 60 ~ af ter  which the solution was decanted, and the 
t a r r y  deposit was t reated again with 10% acetic acid solution and decanted. The combined solutions were 
evaporated, and the residue (9.5 g) was chromatographed on a column containing 1.5 kg of sil icie acid 
(gradient elution with the system ch lo ro fo rm-me thano l ,  control by T LC in the sys tem c h l o r o f o r m - m e t h -  
anol, 9: 1; developer B); 6.1 g of (XII) was elated with chloroform containing 6-10% methanol as a pale 
yellow viscous oil [yield 64%, based on (X)]; [(~]D 18 --13.5 ~ (C 8.5). Infrared spectrum (as a film): 3400 (s, 
wide), 1720 (s, wide), 1534 (s), 1460 (reed), 1263 (s) cm -I. Found %: C 56.68; H 6.94; N 4.61. Ct4HIgNO 6. 
Calculated %: C 56.56; H 6.44; N 4.71. 

R-i-O-Trityl-3-(N-earbobenzoxy-L-alanyl)glycerol (XIII). 2.24gof (XII) was tri- 
tylated under the conditions used to obtain (I). The reaction product was chromatographed on 300 g of si- 
licic acid (control by TLC on silica gel: system chloroform-acetone, i0 : i, developer B). The triphenyl- 
earbinol was elnted with a 3 : 1 mixture of benzene and chloroform, and 2.6 g (64%) of (XIII) was eluted with 
chloroform containing 10% acetone as an oil, which crystallized on standing. After recrystallization from 
ether, mp 127-129~ [O~]Dl~ -12.2 ~ (C 4.2). Found %: C 73.51; H 6.30; N 2.67. C38H33NO 6. Calculated %: 
C 73.45; H 6.16; N 2.60. 
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R - 1 - O - T r i t y t - 2 - O - b e n z y l - 3 - ( N - c a r b o b e n z o x y - L - a l a n y l ) ~ l y c e r o l  (IV). A. With 
cooling in ice, a solution of 0.6 g of dicyelohexylearbodiimide in 2 ml of pyridine was added in 20 min to a 
solution of 1 g of (III) and 0.6 g of N-carbobenzoxy-L-a lan ine  in 6 ml of pyridine,  af ter  which the mixture 
was s t i r red  for 3 h under cooling, and then 8 h at room tempera ture .  The data of TLC on sil ica gel (sys- 
tem benzene--ether ,  3 : 1; developer  B) show that the mixture contains substantial amounts of unreacted 
(iII). Fo r  this reason  it was t reated 3 t imes at 10-h intervals  with portions composed of 0.2 g of N - c a r b o -  
benzoxy-L-alanine  and 0.2 g of dicyclohexylcarbodiimide.  8 h af ter  adding the last  portion the mixture was 
diluted ~rith 50 ml of benzene, f i l tered,  the precipi ta te  washed with benzene, and the combined f i l t rates 
evaporateJ .  The residue was chromatographed on 250 g of KSK sil ica gel, using gradient  elution with the 
sys tem benzene-benzene  containing 50% ethyl acetate.  890 mg (60%) of (IV) was eluted with benzene con- 
taining 5-[0% ethyl acetate as an oil with [O~]D22 -15.8 ~ (C 5.5). Infrared spectrum (as a film): 3340 (s), 
1726 is), i.747 (shoulder), 1531 (s) cm -I. Found %: C 76.48; H 6.03; N 2.14. C40H39NO6. Calculated %: 
C 76.29; ~[ 6.24; N 2.22. 

B. !).74 g of (XIII) was benzylated as described above [see the preparation of (HI)]. After separating 
and washing the precipitate, the filtrate was evaporated in vacuo, and the residue was chromatographed on 
a column ~ontaining 120 g of KSK silica gel (control by TLC on silica gel; system benzene-ether, 2 : I; 
developer B). The benzyl bromide and other nonpolar impurities were eluted with benzene containing 0 to 
5% ether, while 800 mg (92% yield) of (IV) was eluted with a mixture of benzene containing 10-15% ether as 
an oil wittL [(~]D 20 --14.1 ~ (C 5.6). Based on the chromatographic behavior and infrared spectra, the samples 

of r obtained by methods A and B were identical. 

R-~-O-Benzyl-3-(N-carbobenzoxy-L-alanyl)glycerol (V). A. A solution of 800 mg 
of (IV) in 20 ml of benzene was transferred to a column containing 150 g of silica gel [24], activated at 
150 ~ and the column was developed with 150 ml of benzene and allowed to stand at room temperature for 
I0 h. Therl the elution was started, controlling the composition of the eluates by TLC (system benzene- 
ethyl acetate, 3: I; developer B). The triphenylcarbinol was eluted with benzene, 150 mg of unreacted (IV) 
was elutec/with a mixture of benzene containing 5-10% ether, and then 303 nag of (V) was eluted with a 3:7 

to 2 : 8 benzene-ether mixture as a viscous oil; [a]D 22 --12.5 ~ (C 6.8). Found %: N 3.43. C21H25NO6. Cal- 

culated %: N 3.62. 

B. To a solution of 350 mg of (IV) in 25 ml of dioxane was added 0.7 ml of 10% HCI solution. The 
mixture w~s kept at room temperature for 40 h, diluted with 50 ml of ether, and the solution was washed 
with cold aqueous NaHCO 3 solution, water and brine, dried over Na2SO 4, and evaporated in vacun. The 
residue was ehromatographed (see method A) to give 155 mg of (V); [~]D 22 -12.1 ~ (C 2.8). 

Glycerol S-2-O-Benzyl-3-(N-carbobenzoxy-L-alanyl)-l-iodohydrin (VI). With 
stirring,---~ solution of i30 mg of (V) in 0.5 ml of ether was added to a solution of 150 mg of p-toluenesul- 
fonyl chloride in 0.5 ml of pyridine at 0 ~ The mixture was kept at 18-20 ~ for 15 h mid then at 30 ~ for 
another 7 a, after which it was diluted with 20 ml of benzene, washed twice with saturated aqueous NaHCO3 
solution, t~en with water, 2% HCI solution, again with water, then with brine, dried over Na2SO 4, and evap- 
orated in vacuo. The oily residue was dissolved in 4 ml of absolute acetone, 250 mg of dry Nal was added, 
and the soiiution was kept in a sealed glass ampule in the dark for 5 h at 80-85 ~ To the cooled mixture, 
transferred to a separatory funnel, was added 30 ml of benzene, and the mixture was washed in succession 
with 1% aqueous Na2S203 solution, water and brine, dried over Na2SO 4, and evaporated in vaeuo. The resi- 
due was dissolved in benzene and filtered through a column containing i0 g of KSK silica gel (the column 
was rinsed with 30 ml of benzene containing 20% ethyl acetate). Evaporation of the eluate gave 150 mg 
(90% yield) of (VI) as a yellowish oil with [a]D 24 --14.4 ~ (C 4.4; benzene). Infrared spectrum (as a film): 
3380 (s, wide), 1730 iv.s, wide), 1530 (s), 1456 (s), 740 (s), 692 is). Found %: C 51,24; H 5.06; I 25.18; 

N 2.63. Ci,IH24INO 5. Calculated %: C 50.70; H 4.86; I 25.52; N 2.63. 

Silver Benzyl- (l,2-distearoylglyceryl)phosphate (VII). Usingthe method described 
in [17], fr'--'~,m 2.15 g of glycerol 1,2-distearoyl-3-iodohydrin [25] and 1.3 g of siiver dibenzyl phosphate we 
obtained d~benzyl (l,2-distearoylglyeeryl) phosphate in 85% yield; mp 57-58 ~ (from ether-hexane); [a]D I~ 
+2.4 ~ (C Ir +2.3 ~ (C i0, CHCI3). Found %: C 71.65; H 10.15; P 3.43. C53HssOsI ~. Calculated %: C 71.91; 

H I0.14; P 3.51. 

Fro~ the latter was obtained [25] the silver salt (VII) as a colorless powder. After recrystallization 
from chlo~'oform-acetone, mp 96-99 ~ (deeomp.) (softens at 85~ [a]D 24 +3.8 ~ (C 4, CHCI3). 
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S-l- [ (l',2'-Dis te aroylglyceryl)benzylphosphoryl ]-2-O-benzyl-3- (N-carbo- 
benzoxy-L-alanyl)glyeerol (VIII). A mixture ofll9 mgof (VI), 200 mgofthe silver salt (VII) 
and 5 ml of benzene was refluxed for 5 h, with vigorous stirring, in the dark, in an argon atmosphere. The 
AgI precipitate was suction-filtered, washed with ether, the combined filtrates were evaporated in vaeuo, 
and the residue was chromatographed on a column containing 40 g of silica gel (control by TLC; system 
benzene-ethyl acetate, 4: I; developer C). A small amount of unreaeted (VI) was eluted with benzene con- 
taining 0-5% ethyl acetate, and 120 mg (47%) of (VIII) was eluted with a mixture of benzene containing I0 to 
15% ethyl acetate as an oil, which gradually congealed to a waxy mass. After recrystallization from ether- 
methanol at -5 ~ mp 38-40~ [~]D 2~ --2.9 ~ (C i0). Found %: C 69.04; H 9.08; N 1.43; P 2.34. C67HIoGNOI3P. 
Calculated %: C 69.10; H 9.18; N 1.20; P 2.66. 

S-l-(l',2'-Distearoylglycerylphosphoryl)-3-L-alanylglycerel (IX). A.189 mg 
of triphosphate (VIII) in i0 ml of dioxane was hydrogenated for 12 h over 200 mg of previously reduced 
5% PdO/BaSO 4 [26]. The catalyst was suction-filtered, washed with a 2 : 1 mixture of chloroform and 
methanol, and the filtrate was evaporated. The residue, based on the data of TLC on silica gel (system 
chloroform-methanol-water, 65 : 25 : 3; developers - C and ninhydrin), is devoid of the starting (VIII) 
and contains two ninhydrin-positive substances with Rf 0.56 and 0.37. The mixture was ehromatographed 
on a column containing 25 g of KSK silica gel, and the first substance (IX, 70 rag) was eluted with a mix- 
ture of chloroform containing 10-15% methanol as a colorless powder. After reerystallization from 
chloroform-acetone, mp 70-75 ~ (softens at 55-57~ [e]D 24 +6.8 ~ (C 6.3, CHCI3). The substance does not 
depress the melting point when mixed with a sample of the material obtained by method B (see below). 
Infrared spectrum (KBr tablet): 3400 is, wide), 2930 (s), 2855 (s), 1750 is), 1473 (reed), 1388 (reed), 1243 
(s, wide), 1116 (reed), 1078 (reed), 965 (reed) cm -i. 

35 mg of unidentified substance was eluted with a mixture of chloroform containing 20% methanol as 
a colorless powder, which after recrystallization from chloroform--acetone had mp ~I15 ~ (softens at 
~85~ [~]D 24 +7.4 ~ (C 2.3, CHCI3). Infrared spectrum (KBr tablet): 3420 (s, wide), 2930 (s), 2855 (s), 
1748 is), 1470 (reed), 1220 is, wide), Iii0 is), 1670 (s), 972 (med), 850 (reed) cm -i. Found %: C 61.81; 
H 10.39; N 1.42; P 4.31. Based on the TLC data, the amount of (IX) in the mixture decreases when the 
time of hydrogenation is increased, while the amount of the more polar substance increases. 

B. 90 mg of (VIII) in 30 ml of ethyl acetate was hydrogenated over 30 mg of palladium black in the 
presence of 0.2 ml of glacial acetic acid for 4 h. Based on the TLC data (see above), the obtained mixture 
contains, among other substances, one ninhydrin-positive component with R f 0.56. It was isolated by 
chromatographing (see method A), yield 30 mg, mp 70-75 ~ (softens at ~55~ [~]D 18 +7.8 ~ (C 1.5, CHCI3). 
Found %: C 63.90; H 10.30; N 1.58; P 3.79. C45H88NOiIP. Calculated %: C 63.57; H 10.43; N 1.65;P 3.65. 

CONCLUSIONS 

The total synthesis of S-a-L-phosphatidyl-7-L-alanylglyeerol was accomplished, a lipoamino acid 
that is optically active at all of the asymmetric centers. 
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