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Abstract: Benzylation (or allylation) of 1,2-O-isopropylidene-tnymyo-inositol. in *the 
presence of an excess of dibutyltin oxide gives, as maJot products, the readtly isolable 
3,4,6- (12) and 3,5,6-tri-O-alkyl(13) derivatives which are valuable intermediates for 
the synthesis of inositol phosphates of the phosphatidylinositol cycle. 

The intense interest2 in the biology of the inositol phosphates has resulted in considerable chemical 
research3 on the synthesis of derivatives of myo-inositol. 

We have described4 $he one-pot alkylation of dibutylstannylene derivatives of myo-inositol with ally1 
and crotyl bromides which provides4 practical routes for the synthesis of 1,3,4-tri- and 1,3,4,5- and 
1,3,4,6-tetra-O-ally1 (crotyl) derivatives of myo-inositol which have been used5 for the synthesis of inositol 

phosphates. 
The direct alkylation of racemic 1,2-O-isopropylidene-nryo-ino&@ (1) under similar conditions was 

of interest and as all of the vicinal diols in this molecule are truns-equatorial it was difficult to predict the 
outcome of the reaction. As can be seen from the Scheme, if the reaction is carried out with an excess of 
reagents, there are Eour theoretical trialkylated products 12-15 and three potential dialkylated products 7,!J 
and 11 which, because they contain no vicinal dial. would be expected to accumulate in the product. 

When racemic 1 was treated with an excess of benzyl bromide and dibutyltin oxide in the presence of 
tetrabutylammonium bromide in refluxing acetonitrile (using a Soxhlet containing mokcular sieve 3A to 
remove water)4 only two major products were observed [t.l.c. (ether-light petroleum, 2:1), R& 0.8 and 0.7 
together with minor products 0.6,0.5,0.2 and 0.11 and these were nadily isolated by colurim 
chromatography on silica gel. They were shown to be identical with the products obtained by the 
tin-mediated benzylation of racemic 3,6di-O-benzyl-1,2-O-isopmpylidene-my&msito17 6 (R=Bn) i.e. they 
were compounds 12 (R=Bn, Rf 0.8, m.p. 80-81°, 40% yield) and 13 (R=Bn, Rf 0.7, m;p. 60-61°, 

hygroscopic, 30% yield). ‘IIe structures were assigned as described below. 
The two other possible tri-0-benzyl derivatives 14 and 15 (R=Bn) were present in minor proportions 

and co-chromatographed (Rf 0.6). Compound 15 (R-Bn) has been prepared previously and the presence of 
compound 14 (R=Bn) together with this wap indictated after removal of the O-isopmpylidene group and 
preparation of the mixed triacetates. lH-N.m.r. showed the pnsence of the symmetrical triacetate derived 
from 14 (R=Bn) together with the known8 triacetate derived from 15 (R=Bn). 

The product with Rf 0.5 (m.p. 97-980, diacetate, m.p. 110-1110) was shown to be 7 (R=Bn). Acidic 

hydrolysis gave the tetraoll6 (m.p. 138-1400) and the ‘H-n.m.r. spectrum of the tetraacetate 17 (m.p. 
189-190”) indicated its symmetrical structure. The other polar products were not investigated. 
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When the benxylation reaction was performed with 1 and two equivalents of dibutyltin oxide, the 
highly crystalline compound 6 (R=Bn) was readily isolated in CLX 45% yield from the reaction mixture and 

this @ a superior mute to 6 @=Bn) than that described previously’. We have shownJ* that compound 6 
(R=Bn) is readily resolved via the bii-camphanates and that the chiral compounds 6 @=Bn) can be used* 
for the preparation of myo-inositol derivatives suitable for the synthesis of inositol phosphates. 

The tin-mediated reaction of 1, using excess reagents, with ally1 bromide as the alkylating agent gave 
similar results. When ally1 bromide was used as the solvent in this reaction, in place of acetonitrile, the rate 
was enhanced. ‘Ibe two major products were again 12 and 13 (R=All) [t.l.c. (ether-light petroleum, 3:1), Rfs 
0.8 and 0.7 each obtained in cu 30% yield. 

The structure of syrupy 13 (R=All; Rf 0.7) was established by acidic hydrolysis to the known’ 
crystalline racemic 1,4,5-t&O-allyl-myo-inositoll8 (which gave knoti triacetatc 19). Mthyhti~n of 18 
gave 20 and this on deallylation10 with W/C gave 1,~4-tri~-metbyl-myo-in~i~l21 which gave the 
triacctate 22 (m.p. 157-1590). Acidic hydrolysis of 13 (R=Bn), described above, gave the trio1 23 (mp. 
119-1200; triacetate 24, m.p. 112-1130) which on methylation and subsequent debenxylation followed by 
acetylation also gave 22 thus establishing the structure of 13 (R=Bn). 

Hydrolysis of the syrupy 12 (R=All, Rf 0.8) gave the trio1 26 (m.p. 120-1220). Methylation of this 
gave 27 and subsequent deallylation gave 1.2.5~tri-0methyl-myo-inositol28 which gave the trlacemte 29 
(m.p. 161-1630). Acidic hydrolysis of the product 12 (R=Bn), described above, gave the trio1 30 
(monohydrate, m.p. 83-84”; triacetatc 31, m.p. 85-869. Methylation of 30 and subsequent debenxylation 
followed by acetylation of the product also gave the triacetate 29 thus establishing the structure of 12 
(R=All). 

Benxoylation of 30 gave 32 (m.p. 129-1300) and benxoylation of 23 gave 25 (m.p. 146-1470). 
Compound 25 is being used as a model compound for the synthesis of 1,4,5-IPs vi& compounds 33 and 34 
especially as tire chiral derivatives are available from chiral6 (R=Bn)*. The route to l&,5-IPs via chiral33 
and 34, obtained from chtio-inositol, has been described *la by Ballou and Tegge and chiral33 has also been 
prepared by Bnuik and Tsaillb. 

Benxylation of 18 gave the known7 1,4,5-tri-O-allyl-2,3,6-tri-Obenxyl+ny&msitol35 which has 
been used7 for the preparation of 1,2,4-tri-O-benzyl-myo-inositol38 which is readily resol~ed~*~~ via the 
camphanates of the O-isopropylidene derivate 39 and is an intermedia&d for the synthesis of 1,4,5-IP,. 
Tin-mediated p-methoxybenxylation of 18 gave 36 (m.p. 53-550) and this on benxylation gave syrupy 37. 
Deallylationlo of 37 gave 40 (m.p. 124-125”; triacetate, m.p. 127-1280) which can also be resolved” via the 
camphanates of the 0-isopropylidene derivative 41. The chiral derivative 42sc of 41 is being us@ as an 
intermediate for the synthesis of phosphatidylinositol3-phosphate, 4,5-bisphosphate and 
3,4,5_trisphosphate. The chiral derivatives of 30 [available from chiral6 (R=Bn)*] will also serve for the 
preparation of chiral32 and hence D- and Gmyo-inositol 1,4,6-trisphosphates which arc also compm# 
of the phosphatidylinositol cycle. 
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