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Phosphatidylinositol (I)’ is a component of the phospholipids of plant, animal and 

bacterial cell membranes and its complete structure was established by the degradative 

studies of Ballou and Pizer’. Several complex derivatives of phosphatidylinositol also 

1 
occur in animal and bacterial cell membranes . 

An isomer of phosphatidylinositol in which the inositol was phosphorylated on the 

Z-position (axial hydroxyl group) has been prepared3 previously and a recent preliminary 

comnunication4 has described a synthesis of phosphatidylinositol. We have descr i bed5’ 6 

the synthesis of the racemic 2, 3, 4, 5, 6-penta-z-benzyi=inositoi (Ill) from the 

3, 4, 5, 6-tetra-s-benzylEinosito1 (II) by using the ally1 ether for protection and 

subsequently 
6 

we have described the conversion of compound (III) into the racemic phosphate 

esters (IV) and (V) which are suitable intermediates for investigating routes for a synthesis 

of phosphatidylinositol. 

In the first method, the silver salt (VI) was condensed with the optically active 

dipalmitoyl ester (VIll)7 to give the phosphate triester (IX) as a syrup which was purified 

by chromatography on neutral alumina (Found: C, 74.0; H, 8.0; P, 2.2. C83H,,50,3P 

requires C, 73.8, H, 8.6; P, 2.3%). Compound (IX) was treated with sodium iodide in dry 

acetone 
8 

to give the sodium salt of the phosphate diester (X) which was purified by chrom- 

atography on neutral alumina and acidified to give the free acid (X) as a syrup (Found: 

C, 72.6; H, 8.1; P, 2.5. C76Hlo90,3P requires C. 72.35: H, 8.7: P, 2.5%). 

Hydrogenation of compound (X) over palladium on charcoal gave the diastereoisomeric 

mixture of phosphatidylinositols (XII) which were recrystallized from methanol (Found: 

C, 60.6; H, 9.95; P, 3.3 C H 0 
4’ 79 ‘3 

P requires C, 60.7; H. 8.8; P, 3.8%) [a], + 2.5” 

(c 0.8 in chloroform-methanol 2:‘). 
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In the second method compound (X) was prepared directly from the phosphate (IV) by 

condensation with 1,2-di-s-palmitoyl-k-glycerol in the presence of triisopropylbenzene- 

sulphonyl chloride 9 in dry pyridine and was purified by chromatography on neutral alumina. 

Condensation of the silver salt of the phenyl phosphate (VI ‘)6 with the racemic iodo 

compound (VI I I) gave the phosphate triester (XI). Successive hydrogenations of this 

compound with (a) palladium on charcoal - to remove the benzyl groups and give compound 

(XIII) and (b) platinum - to remove the phenyl group from compound (XIII) - led to a 

mixture of products including diglycerides. It is known” that phosphate triesters with 

adjacent hydroxyl groups [such as compound XIII)] are very labile and the mixture of 

products presumably arises from decomposition of compound (XIII) before the phenyl group 

can be removed. By contrast, the hydrogenolysis of the phosphate diester (X) gave 

quantitative yields of the product (XII). Preobrazhenskii and his coworkers have 

described resolutions of the 3,4,5,6-tetra-g-benzylzinositol (‘1)” and of 2,3,4,5,6- 

penta-+benzyl=inositol (lll)‘2 and in their preliminary communication 
4 

describe a 

synthesis of phosphatidylinositol, with the complete stereochemistry of the natural 

product, by hydrogenolysis of compound (XI) with palladium and platinum catalysts. No 

experimental details are reported but a yield of 4% is recorded for the hydrogenolysis 

stage. In view of the known lability of compounds related to compound (XIII) and of our 

own experience with this compound we consider that the two routes outlined above for the 

synthesis of the diastereoisomeric mixture of phosphatidylinositols, via compound (X), will 

be more satisfactory for the synthesis of the fully optically active compound than the 

route via compound (Xl). 
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