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Ab6tractz The synthesis of Q qwkositol-I-Q-methylphosphonatc4~-bii) is teporkd. 
This compound is an anal- of D-my0-in0sit01-1.45-tris(@osphat~) in which the phosphate 
gmup in position 1 is tepked by a methyl pbosphonate function and where the important vicinal 
phosphate2roupsinpceitions4and5arepleservcd. 

D-myo-inositol-1,4,Qris@hosphate) 1 is a well-known intracellular second messenger 

that couples stimulation of external cell re4zeptors to the release of intracellular calcium.l~ 

Our physico-chemical studies around this compound showed the impoxtance of the 
ionization state of this molecule for its amity to the central feceptors.3J Within the 
framework of structure-activity relationship studies we have tried to introduce some 

modulation in the ionization state of inositol-phosphates and we were interested in the 

synthesis of Q myo-inosito1-l-O-methy1phosphonate-4,S-bis(phosphate) 2. This compound 
is an analogue of D-myo-inositiol-1.4.5~tris@hosphate) in which the phosphate group in 

position 1 is replaced by a methyl phosphonate with only one ionizable acidic group and 
where the important vicinal phosphate groups in positions 4 and 5 are preserved. 

1 2 

For this synthesis we have used myo-inositol3 as starting material. The treatment with 

lcthoxycyclohexene in the presence of a catalytic amount of paratoluenesulfonic acid 
yielded a mixture of three racemic diacetals. 6 From this mixture racemic di-Q- 
cyclohexylidene-1,2-5,6-rnyo-inosito14 was isolated by column chromatography on silica-gel 

with 22% yield. The dial 4 was selectively benzylated in position 4 by means of 

dibutyltinoxide. Thus the complex formed between the diol and the tin reagent was 
selectively opened in the presence of 2 quivalents of cesium fluoride7.8 to give the alcohol 5. 

The hydroxyl group in position 1, mated with bis(l-(6-trifluoromethyl)benzotriazolyl)- 
methylphosphonate9 6 yielded the intermediate 7 whose remaining benxotriazole moiety was 
immediately substituted to give the phosphonate 8. The cyclohexylidene group in a zrans 

junction on positions 4 and 5 was then selectively hydrolyzed using mild conditions10 to 
generate the dial 9. The dial was phosphitylated by means of diethyl amino-1,5dihydro- 

2,3&benzo_dioxaphosphepinel l in the presence of tetrazole. The intermediate bis(phosphite) 
was oxidized in siru in bis(phosphate) 10 by means of mCPBA.tt Hydrogenolysis of 10 
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removed the benzyl gmup~.~~ The liberated acidic groups allowed the Fernoval of the last 
isopmpylidene protective group yielding the expected Q my0inositol-l-Q- 
methylphosphonate-4,5-bis(phosphate) 2 which was stabilized as cyclohexylammonium salt 

(Scheme). 

Scheme: a: l-Ethoxycyciohexene, pTsOH, DMF. 4h, IOOT, 2246; b: Bu2SnO. toluene. 12o’c. 
soxhlu molecular sieves 3A; c: BnBr. 2CsF. DMF, u)‘C. 24h, 72% from 4; d: dioxane WC, c: BnOH, N- 
me.4hylimidazole. 67% ftum 5; f: ethylene glycol, CH2c12. Amberlyst 77H, 24YC. 2h, 45%. g: NJ+ 
dicrhylemino-lJ-dihydro-23P-benm_~ tetmzok, THF, CH2Cl2; h: mCPBA. CH2Cl2, 
4o’C then u)‘C for 3h. 78% from 9; i: Hz. FW. ethanol 95%. u)‘C, 12h, 57% after conversion in 
cyclohexylammonium salt. 

More details concerning the physico-chemical investigations and the pharmacological 

studies will be reposed elsewhere. 
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