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A Stereoselective Route to Enantiomerically Pure myohositol 
Derivatives Starting from D-Mannitol 

Jose Luis Chtra* and Manuel Martfn-Lucas 

Absbm& A C~bocydwliim +oyIc 10 inO~W~S SkUling fronz OlcbiWk has been develqxd invOi~bg as a key step a 
stereoselccth hmndaukv p c0q.h~ of a 1 &tia&hyrie promted by sawmvium &odt&. Tlds rotttc hus been 
applied w the synthesis qf enantiowmic~ly pure mydnodwl dbiwiws t&g redly avaiktble mttanni~l as starting 
mat&d 

Since the discovery of the role of inositol phospholipids in celhtlar signalling,l an impressive amount of 

work has been devoted to the preparation of conveniently functionalized and enantiomerically pure inositol 

derivatives.* The most widely used strategy to this goal starts from cyclitols readily available from natural 

sources3-5 or f&m bacterial oxidation of benzene derivatives.6 When using myo-iuositol, due to its meso 

chamcter, this route quire!s a &en&al4 or enzymadd msolution step which is genemlly laborious. A biomimetic 

approach has been developed based on the FerrieYs carbocyclization of specific sugar enol ethers promoted by 

meremy salts, which gives a cyclohexanone or inosose that can be further transformed into a chiral inositol 

derivative.7 

In connection with an on-going program 4~7c.8 directed to the synthesis of glycosylinositol phosphates 

related to putative insulin -9 our group has developed mutes to selectively pmtecud and atantiomeriauly 

pure myc-inositol derivatives by chemical resolution of myo-inositol~ and by the Fe&r’s approach starting from 

Dglucose?c We now report on a diffemnt carbccyclization mute based on a highly efficient reductive coupling 

promoted by the versatile reagent samarium diiodide and using readily available alditols as chirtal starting 

IlMttXidS. 

When designing a carbocyclizntion approach us hrositols, the most direct transformtu of the inositol ring is 

the intramolecular pinacol coupling of a polyoxygenated 1,6diaMehyde, which gives the carboqcle and a vicinal 

diol in a single step. Since pinacol coupling reactions produce ~erentially cirdiols for ring size smaller than 

9.11 there are two possible disconnections for the myo-inositol ring (Scheme 1). each leading eventually to 
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Reagents and conditions: (a) PhCH@H, NaH, DMF, 0” + 22 *C, 24 h. @) z-Bu(Ph#iCl, 

imidazole, DMAP, DMF, O” -_) 22 *C, 10 h. {c} Hz, C/I’d, i-ROH-EtOAc (2~1). 22 “C, 18 h. (d) 

(COCI~, DMSO, l&N. THF, -7V -+ 22 “c. 3 h. (c) SmI2 (2.5 u& t-B&H (3.0 cq), THF, -500 + 

22 % 5 h. (fj lbIc~C(OMek?, p-T$OH (cat), 22 “C, 1 h. (g) n-Bu&F, THF, 22 “C, 2 h 



2971 

Samaiium diiodidot3 has been shown to be a mil4 high yielding reagent for the stcreoaelcctive mdoctive 
couplin# of dialdehydesl4 and was drought to be the magent of choice for the key -oxI in our synthetic plaa. 
Our synthesis ,(Scheme 2) starts with the Q-gymmet& diepoxide 11s that can be readIIy prepared from 
O-mannitol on a multigram scale. Regioselective opening of the oxirane rings of 1 with benzyl alcohol,16 

followed by simple protectig group ~tio~ gave the l&diol4,17 as a syrup, in good oveaefl yield. 

swtnao~of4in~~theczaynrnretric~~5,whidrwasaotisole&&Thekcypinacol 
coupling was performed by dropwise addidon of the crude reaction mixture of 5 (ca. 0.015 M) over a THF 
solution of SmI2 (0.1 M, 2.5 eq) and r-BuOH (3 en) at -50 Oc, and s&ring at -!50° + 22 OC for Sh. The reductive 

carbucyclization took place in high yield and good cis-stereoselectivity to give the expected non-C&symmetric 
nzyo-inositol derivative iit’* as the mrijor prodtic& and B small amount of the c2-symmet& scy&7&msitol 
7,17*t9 that wen readily separated by chromatography. Ihe other possible dUereoii, the I&c&z&m&o1 

dnivativt8(Schcm2)couldnotbedctactbdiathttH~ofthccrudt,in~n~ttothato~~for~elow- 
valent Ti pinacol coupling of a closely related dialdebyde wbicb produced a mixture of cis- and tmns-diols in 

comparable amounts.12 The suucmreofthemfijorplXxh&twasfurther~ by its transformation into the 
koown 1~4~~~-~py~~ derivative (-)-9” alKl ~ofi~~y~~~~~~ 

those mportedm for its enantiomer (+)-9 (S&me 2). 

In conclusion. the strategy shown in this letter takes advantage of the symmetry of myo-inositol for its 
maration from readily available Q-syrmneuic precursors. The C2-symmcay of the starting D-mannitol has 
been conserved throughout the route up to the final cyclization step. This simplifies the number of synthetic 

operations to be performed along the route and reduces the number of possible diasteEoisomers resulting from 

thtkeycarbocycfization.~~y~6was~in~wayin22%0~yiekttiram~~ta1* 
This synthesis further demonstrates the versatility of !%I& for the s~selective transformation of carbohydrate 

derivatives into highly functional&cd carbocycles under mild conditions and in excellent yi&ls,~ The extension 

of this strategy to the synthesis of other chiral inositols suuting from diffcnnt alditols is now in progress in our 
laboratory. 
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