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As a continuation of our work on ~ e  synthes is  and study of the p r o p e r t i e s  of diol phospholipids [1, 2] 
we undertook the synthes is  of some diol analogs of phosphat idylglycerol  of genera l  fo rmula  (IV), the p r e s -  
ence of which in natura l  sources  is deemed  probab le  [3]. P r ev ious ly  the phosphatidyldiols  (IV) had been 
obtained f r o m  egg leci thin by t r ea tmen t  with phosphol ipase  D in the p r e s e n c e  of an excess  of the appropr i a t e  
glycol [4]. The phosphat idyldiols  obtained in this manner  were  not pure  as r e g a r d s  the i r  al iphatic  acid 
composi t ion,  and were  c h a r a c t e r i z e d  only by ch romatography .  

The synthes is  of the phosphatidytdiols  (IV) descr ibed  in this communicat ion  is based on the condensa-  
tion of s i l ve r  benzy l - (1 -1auroy l -2 -o leo ly l - sn -g lyce ry l )phospha te  with the t r i ty l  e thers  of glycol iodohydrins 
(II). The c leavage of the benzyt  group f r o m  the t r iphosphates  (IID by t r ea tmen t  with sodium iodide in 
acetone, and subsequent  r emova l  of the t r i ty l  p ro tec t ion  by acid hydro lys i s ,  led to the fo rmat ion  of 1-  
l a u r o y l - 2 - o l e o y l - s n - g l y c e r o - 3 - p h o s p h o r y l e t h y l e n e  glycol (IV, n = 2), 1 - 1 a u r o y l - 2 - o l e o y l - s n - g l y c e r o - 3 -  
phospho ry l - l , 3 -p ropaned io l  (IV, n = 3), and 1 - 1 a u r o y l - 2 - o l e o y l - s n - g l y c e r o - 3 - p h o s p h o r y l - l , 4 - b u t a n e d i o l  (IV, 
n = 4). The obtained phosphatidyldiols  (IV) a re  soluble in mos t  of the common organic  solvents ,  and, as the 
ca lc ium sa l t s ,  a re  quite s table  when s to red  (the f r ee  phospholipids decompose  quite rapidly  due to au toca ta l -  
ytic hydro lys i s ) .  
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E X P E R I M E N T A L  

The mel t ing  points were  de te rmined  on a Koffler  block and co r r ec t ed .  The angles  of ro ta t ion  were  
taken on an SPU-M s pec t r0P o l a r i m e t e r  in CHC13 at 18-22 ~ The TLC was run on a bound l aye r  of KSK 
s i l ica  gel (fract ion s m a l l e r  than 150 mesh) ,  while the column ch roma tog raphy  was run on the s a m e  s i l ica  
gel (100-150 mesh) .  Si lver  benzy l - (1 -1auroy l -2 -o leoy l - sn -g lyce ry l )phospha te  (I), mp 51-53 ~ laiD +5.0~ 
(C 0.5), was obtained as desc r ibed  in [5]. 

1 - Iodo-2- t r iphenylmethoxye thane  (K, n = 2). A mix tu re  of 2.35 g of ethylene iodohydrin, 15 ml  of 
absolute pyr id ine  and 6.4 h of (C6Hs)3CCI was kept  for  a day at r oom t empera tu re ,  diluted with benzene,  
washed with water ,  then with 1 N HC1 solution, again with water ,  then in success ion  with sa tu ra ted  KHCO 3 
solution, wa te r  and br ine,  dr ied over  Na2SO4, and evapora ted  in vacuo.  The res idue  was r e c r y s t a I l i z e d  
f rom a 1 : 10 mix ture  of e ther  and p e t r o l e u m  ether .  The yield of the t r i ty l  der iva t ive  was 80%, mp 134- 
134.5 ~ Found: C 60.7; H 4.6; I 30.0%. C21HtgOI. Calculated.: C 60.87; H 4.62; I 30.63%. 

1 - Iodo-3- t r ipheny lmethoxypropane  (II, n = 3). Obtained by the t r i tyla t ion (see above) of t r imethy lene  
iodohydrin [6], yield 60%, mp 128-129 ~ Found; C 61.9; H 4.7; I 28.8%. C22H21OI. Calculated:  C 61.68; 
H 4.52; I 29.63%. 
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1-Iodo-4-tr iphenylmethoxybutane (II, n = 4). To a suspension of 1.2 g of anhydrous ZnC12 in 7.6 ml 
of absolute THF at 0-5~ with s t i r r ing,  was added in 1 h 6.3 g of (C6H5)3CC1 in port ions.  The mixture 
was kept for 1 h at 5 ~ and then overnight at room temperature ,  diluted with 30 ml of benzene, washed in 
success ion  with water,  saturated KHCO 3 solution, water and brine, dried over  Na2SO4, and evaporated. 
The residue was t r ans fe r red  to a column containing 50 g of A1203 (III activity) and eluted with pet ro leum 
ether  containing 20% benzene to give 4.7 g (59%) of 1-chloro-4-tr iphenylmethoxybutane,  which, b~/sed on 
the data of TLC (system: pe t ro leum ether  - benzene, 2 : 1, developer conc. H2SO4) was pure.  A solution 
of 5.2 g of this mater ia l ,  2.3 g of anhydrous NaI and 50 mg of NaHCO 3 in 25 ml of absolute acetone was 
kept for  27 h at 80 ~ in a sealed ampul, after  which the mixture was poured into ether,  washed in success ion 
with water,  5% Na2S203 solution and brine, dried over Na2SO4, and evaporated. The residue was 
fi l tered through A120 3 (see above). The yield of the iodide (II, n = 4) was 86%, mp 114.5-115 ~ (from ether 
- p e t r o l e u m  ether).  Found: C 62.8; H 5.3; I 28.3%. C23H23OI. Calculated: C 62.44; H 5.20; I 28.73%. 

Benzyl - (2 - t r iphenylmethoxye thy l ) - ( l ' - l auroy l -2 ' -o leoy l - sn-g lycery l )phospha te  (III, n = 2). A mixture 
of 361 mg of the s i lver  salt  (I), 183 mg of the iodide ( I I ,  n = 2) and 5 ml of absolute toluene was reflu_xed for 
2 h in the dark, with s t i r r ing,  after  which the precipi ta te  was separated on a centrifuge, washed, and fi l-  
t ra te  was evaporated.  The res idue was chromatographed on 30 g of si l ica gel, and elution with benzene con- 
taining 15-20% ethyl acetate gave 320 mg (72%) of thewax-l iket r iphosphate  (III, n = 2), which, based on the 
data of TLC, in the sys tem:  benzene - ethyl acetate, 9 :1  (developer cone. H2SO4) , was pure;  [(~]D +1"1~ 
(C 4.7). Found: C 74.5; H 9.2; P 3.0%. CG1H87OgP. Calculated: C 73.60; H 8.81; P 3.11%. 

1-Lauroyl -2-o leoyl - sn-g lycery l - (2 , -hydroxye thy l )phospha te  (IV, n = 2). A solution of 320 mg of the 
t r i e s t e r  (III, n = 2)and  58 mg of d ry  NaI in 10 ml of absolute acetone was ref luxedin  the d a r k f o r  l h ,  eva-  
pora ted  in vacuo, and the res idue  was dissolved in ether, fi l tered, and evaporated.  The residue was t r ans -  
fe r red  to a column containing 25 g of sil iga gel, and elution with chloroform containing 10% methanol gave 
290 mg of 1-1auroyl -2-oleoyl -sn-glyceryl - (2 ' - t r iphenylmethoxyethyl )phosphate .  A solution of the la ter  in 
10 ml of a mixture of CHC13 - methanol - CH3COOH - water,  80 : 13 : 8 : 0.3, was s t i r red  for 1 h with 1 ml 
of Amberl i te  IR-120 (H+), after  which the res in  was suct ion-f i l tered and washed, while the fi l trate was 
evaporated.  We obtained 160 mg (76%) of the wax- like phospatidyldiol (IV, n = 2); [a]D +5"9~ (C 0.5). For  
convers ion to the calcium salt  a 5% solution of the phospholipid in a 3 : 1 mixture of chloroform and methanol 
was s t i r red  with excess  CaCO 3 for 1 h, filtered, evaporated, and dried at 0.01 mm over P205. Found: C 
61.2; H 10.0; P + Ca 7.0%. C3r Calculated: C 61.05; H 9.79; P + Ca 7.63%. 

1-Lauroyl-2-oleoyl-sn-glyceryl-(3'-hydroxypropyl)phosphate (IV, n = 3). Using the above-described 
method, from the silver salt (1) and the 1-iodo-3-trityloxypropane (If, n = 3) was obtained benzyl-(1-1auroyl- 
2-oleoyl-sn-glyeeryl)-(3'-triphenylmethoxypropyl)phosphate (Ill, n = 3) in 94% yield, [C~]D +2.0 ~ (C 3.9). 
Found: C 73.6; H 9.0; P 3.1%. C62H8909P. Calculated: C 73.77; H 8.88; P 3.07%. After debenzylation and 
acid hydrolys is  of the la t ter  we obtained the diol phospholipid (IV, n = 3) in 81% yield; [a]D +3.8~ (C 0.9). 
For  the calcium salt. Found: C 61.0; H 9.6; P + Ca 8.0%. C35H67Ca0.5OgP. Calculated: C 62.55; H 9.88; 
P + Ca 7.47%. 

1 -Lauroy l -2-o leoy l - sn-g lyeery l - (4 ' -hydroxybuty l )phospha te  (IV, n = 4). F r o m  the s i lver  salt  (I) and 
the iodide (II, n = 4) was obtained benzyl - (1-1auroyl -2-o leoyl -sn-g lycery l ) - (4 ' - t r iphenylmethoxybuty l )phos-  
phate (III, n = 4) in 71% yield; [O~]D +1.4 ~ (C 3). Found: C 74.0; H 9.0; P 3.1%. C63H91OgP. Calculated: C 
73.93; H 8.96; P 3.03%. It was converted to the phosphatidyldiol (IV, n = 4) in 72% yield; [o~] D +6.0 ~ (C 1.0). 
For  the calcium salt:  Found: C 63.3; H 10.1; P + Ca 7.7%. C36HsgCa0.5OgP. Calculated: C 62.03; H 9.97; 
P + Ca 7.32%. 

All three phosphatidyldiols (IV) have the same Rf values during TLC: 0.54, in the sys tem CHC13 - 
methanol - water,  65 : 26 : 4; 0.27, in the sys tem CHC13 - methanol - cone. NH4OH solution, 70 : 20 : 1.5; 
0.35, in the sys tem CIIC13 - methanol - CH~COOH - water,  80 : 13 : 8 : 0.3. 

CONCLUSIONS 

The following diol analogs of phosphatidylglycerol  were synthesized: 1 -1auroy l -2 -o leoy l - sn -g lyce ry l -  
(2 '-hydroxyethyl)phosphat  e, 1-1auroyl-  2-o leoyl -sn-g lycery l - (3 ' -hydroxypropyl )phosphate ,  and 1-1auroyl- 2- 
ole oyl-  sn-glye ery l - (4 '  -hydr  oxybutyl) phosphate. 
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