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Abstract: Readily available selfresolving myo-inositol D-camphor 
2,3-monoacetal is converted into the title inositol phosphates 
by the concise procedures utilizing 1,4,5-selective tris-acyla- 
tion and 1,4-selective bis-silylation of the starting tetrol in 
the key steps. 

It is now well established that D-myo-inositol 1,4,5-.trisphosphate 

[Ins(1,4,5)P,], produced in cells by the receptor-controlled hydrolysis of 
phosphatidylinositol 4,5-bisphosphate [(Ptd)Ins(4,5)P2], acts as a second 
messenger and stimulates the release of calcium from intracellular 
st0res.l According to one of the known metabolic cycles' -:he action of 
Ins(1,4,5)P3 is terminated by a sequence of specific monodephosphoryla- 
tions leading via 1,4-bisphosphate [Ins(l,4)P,], and 4-monophosphate to 
free inositol which is subsequently recycled in the resynthesis of 
(Ptd)Ins(4,5)P,.2 In this communication we wish to present an efficient 
synthetic route to homochiral Ins(1,4,5)P33 and Ins(1,4)P-.“ The route 
commences with a recently introduced selfresolving 2,3-O-(I)-1,7,7-trime- 
thyl(2.2.l]bicyclohept-2-ylidene)-myo-inositol(l)5 which can be expeditio- 
usly prepared from the parent cyclitol and D-camphor dimet::lyl acetal by 
way of the precipitation-driven equilibration depicted in Eqcation 1.6 
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As indicated already by the successful monophosphorylation of l6 and 
confirmed now more systematically in a series of exploratcmry experiments 
the four hydroxy groups in 1 can be effectively distinguished between 

chemically. Thus, treatment of 1 with 1.1 mol. equiv. of either pivaloyl 
chloride in pyridine or tert-butylchlorodiphenylsilane in the presence of 
imidazole in acetonitrile solution leads to the formation of the 

corresponding Cl-OH protected derivative in 45 and 34% isolated yield, 

respectively,in full concordance with the phosphorylatioc results.6 In 
contrast, when 1 is allowed to react with 2.2 mol. equiv., of the above 

reagents a less uniform picture obtains. Bis-acylation of 1 with pivaloyl 

chloride gives the corresponding 1,5-protected derivative in 43% yield, 
whereas bis-silylation with tert-butylchlorodimethylsilane affords the 
corresponding 1,4-protected derivative in comparable 50% yield.7 In turn, 
when 1 is treated with an excess of pivaloyl chloride (5 mol. equiv.), the 
protection of only three hydroxy groups takes place and provides the 
1,4,5-trispivaloyl derivative in 48% yield. Based on these exploratory 
experiments are the preparations of the title inositol phosphates which 
follow8 (Scheme 1 and 2). 
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(i)(CH3)3CC(O)Cl,pyridine; (ii)BnBr, Ag20,DMF; (III)NaOH,MeOH; (1v)a: 

2-dimethylamino-5.6-benzo-l, 3.2-diaxaphosphepane,CH2C12; b:MCPBA; (v) 

H2, Pd,C,merhanol; (vi)AcOH-H20(1:l) 

As mentioned above, treatment of 1 with an excess of pivaloyl chloride 
in pyridine solution (5 mol. equiv.,r.t.,16 h), gave the trispivaloyl 
derivative 2 (Scheme l), m.p. 110-112'C, [~]~=-12~ (c 2.1, CHC13), in 48% 
isolated yield, Subsequent treatment of 2 with benzyl bromide (6 mol. 
equiv.) and silver(I) oxide (3 mol. equiv.) at 4°C for 24h afforded fully 
protected inositol 3, m.p. 184-185"C, [aIn=-14* (c 2.1, CHC13), in 50% 
yield. After deblocking of 3 with NaOH in refluxing CH,OH for lh, the 
resulting trio1 4, m.p. 44-45"C, [~]~=+16.2~ (c 2.5, CHC:13), 92%, was 
subjected to phosphorylation using a slight modification of the procedure 
reported by Watanabe et a1.9 Thus, 4 was allowed to react with 4.5 mol. 
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equiv. of 2-dimethylamino-5,6-benzo-1,3,2-dioxaphosphepane1c in the 
presence of 9 mol. equiv. of tetrazole in CHZC12 solution at r,t. for 1.5 
h followed by treatment with 1 mol. equiv. of MCPBA at -60°C for 10 min. 
and at r.t. for another 10 min. to yield the trisphosphate 5, an oil, 
631P(CsDs) -2.06, -1.55 and -0.84 ppm, 90%. Finally, hydrogenolysis of the 
benzyl groups over lO%-Pd/C in CHJOH for 5h followed by acetal depro- 
tection with AcOH-H,O (1:l) at r.t.(18h) converted 5 into Ins(1,4,5)P,, 
which was isolated and identified as a hexasodium salt.ll 
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(i)Bu’ ?.IMe*CI, imldazole, acetonitrlle; (ii)2,2-dimethoxypropane,DMF, 

PPIS.TrOH; (ili)Bu ‘+NF,THF; (lv)a:Z-dimethylamino-5,6-ben~o-l,3~2-d1- 

oxaphosphepane,tetrazole,CHZC12,b:MCPBA; (v)HZ:Pd/C; (vi)H20~AcOH 1:1. 

As shown in Scheme 2, treatment of 1 with 2.2 mol. equiv. of tert-bu- 
tylchlorodimethylsilane in the presence of 5 mol. equiv. of imidazole in 
acetonitrile solution at r-t. for 8h afforded diol 6, an oil, [a]~=-10" (c 

2.0, CHC13), in 50% yield. Diol 6 was then reacted with an excess of 
2,2-dimethoxypropane in DMF in the presence of catalytic amounts of TsOH 
and PPTS (r.t.,2_5h), to give fully protected inositol derivative 7, an 
oil, [aID=+ (c 2.0, CHCIJ), in 90% yield. Cleavage of sily.1 ethers by 
treatment of 7 with l.lM Bu4NF in THF at r.t. for 2h led to the formation 
of the bisacetal 8, a glass, [alo=+26.5' (c 2.2 CHC13), lOO%, which was 
subsequently subjected to phosphorylation in the same way as described 

above for 4. The resulting bisphosphate 9 [an oil, 631P(CsD6) -2.22 and 
-1.28 ppm, [a]n=+l.l" (c 2.2, CHCls), 99%], was finally converted into the 
title product in 80% yield by successive treatment with Hz over lO%-Pd/C 

in CH30H at r.t. for 5h, and AcOH-H20 (1:l) at r.t. for 20h. 
Ins(l,4)P2 thus obtained was isolated and characterized in the form of 
tetracyclohexylammonium sa1t.l' 
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