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Dispiroketals in Synthesis (Part 11)l: Concomitant 
Enantioselective and Regioselective Protection of 2,5- 

Dibenzoyl-myo-inositol. 

Paul J. Edwards, David A. Entwistle, Christophe Genicot, Km Soo Kim and Steven V. Ley* 

Abstract: 2,5-Dibenzoyl-myo-inosilol. a symmetrical polyol. may be simultaneously enamioselectively and 
regioseleaively ptxaaed using the chkk diemes (1). (2) iauI (3). Dqmteaion, to affonl D or L-l,d-teaa_O-bmzyl-myo- 
inositol (II) and (12) respectively, was achieved using txifluoroaaetic acid. 

There is a need for enantiomerically pure inositol derivatives which are important intermediates in the 

preparation of phosphoinositides and inositoi phosphates. The latter are implicated as secondary messengers in 

intracelhtlar signalling and as membrane protein anchors.2 The preparation of enantiomerically pure materials 

usually involves the optical tosolution of myo-inositol derivatives which requires tedious chromatographic 

separation or tectystallation procedures (for example via camphanic acid ester diastereoisomem)~ generally with 

rather low overall efficiency. 

The utility of dispiroketal (Dispoke)4 protection of carbohydrates.5 in the synthesis of a stable 

glyceraldehyde eqtivalentp as a rigid lactate protecting group,e and in the thermodynamic resolution of l,2-diols7 

has been demonstrated previously. We have also recently shown that chiral recognition of trans 12-diols is 

possible in carbohydrates.* 

Here we wish to report the enantioselective differentiation and tegioselective protection of symmetrical 2.5 

dibenzoyl-myo-inositol using (2$2’S) 2,2’-dimethyl-3,3’,4,4’-tetrahydro-6,6’-bi-2H-pyran (1) ((2S,2’S) 

MDHP), (4S,4’S) 2,2’-dimethy1-3,3’,4,4’-tetrahydro-6.6’-bi-2H-pyran~ (2) ((4&4’S) MDHP) and (2$2’S) 

2.2’-diphenyl-3,3’.4.4’-tetrahydro-6,6’-bi-W-pyran (3) ((2&2’S) PDHP). This protocol should allow access, 

upon deprotection of the spiroketal moiety, to the D enantiomer of the inositol dial(8) with ((2&2’s) MDHP) 

(1). and the L enantiomer (12) with either ((4S.45) MDHP) (2) or ((2&2’S) PDHP) (3). 
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The symmetical2,5-dibenzoyl-myo-inositol(4) was prepared according to known procedures.~~ This was 

reacted firstly with ((2&2’s) MDHP) (1) under standard conditions to give the 3.4protected dispolce adduct, 

(5)tt in 70% yield (Scheme 1). This dispoke adduct is fully anomerically stabilised due to the oxygen 

substituents at the Spiro centres adopting axial orientations. Regioselectivity is achieved via the use of 

enantiomerically pure diene (1) which has the ability to selectively protect one pair of enantiomeric vi&al diols in 

the substrate (4), to give a “matched” dispoke adduct. with the side chain methyl substituents equatorial. 

Protection of the antipodial vicinal diol pair would lead to a “mismatched” dispoke adduct with axial side chain 

substituents, and therefore is disfavoured. It is important to note that the dibenzoyl inositol derivative (4) is a 

meso compound and therefore all the starting material is utilised in the step leading to the dissymmetric dispoke 

adduct (5). Debenzoylation was achieved using 1% sodium hydroxide in methanoYdiethy1 ether to give the tetrol 

(6) in 96% yield. This compound was then benzylatcd using sodium hydridcJbcnzy1 bromide in DhiP with 

catalytic t&a-n-butyl ammonium iodide to give the fully protected dispoke adduct (7) in 74% yield The diol was 

subsequently unmasked by treatment of (7) with 95% trifluoroacetic acid (TFA) to give the diol (8)t2 in 63% 

yield, [a]:=-15.8. [Literature values3 [a]:=-13.2 and -15.51 

(i) CHCls, CSA, reflux (70%); (ii) 1% NaOH, McOHIEt+ (9:l) (96%); 

(iii) Natl, BnBr, ‘Bu#I, DMF (74%); (iv) 95% ‘PA (63%). 

Scheme 1 

The enantiomer of diol (S), namely (12), can been prepared from both ((4$4’s) MDHP) (2), (Scheme 2) 

and ((2&2’s) PDHP) (3) (Scheme 3). Enantioselective reaction of symmetrical 2,5-dibenzoyl-myo-inositol (4) 

using ((4&4’S) MDHP) (2). under standard conditions, gave the dispoke adduct (9) in 63% yield where tbe 

1,6-enantiomeric vicinal diol moiety has been regioselectively protected. Dispoke adduct (9) was isolated as a 

single isomer, with the two methyl side chain substituents in the stable equatorial positions. The stereochemical 

outcome can be rationaiised again in terms of “matched”/“mismatched” cbiral recognition process occuring during 
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spiroketahsation. The dispoke adduct (9) was then subjected to debenzoylation conditions to give the tetrol(l0) 

in 91% yield. The tetrabenzyl derivative (11) being produced in 87% yield from the tetrol using sodium 

hydride/benzyl bromide and catalytic tetra-n-butyl ammonium iodide. The diol (12). [aJE=+14.3, was 

deprotected using 95%, TPA in an unoptimised 18% yield. Diol(12) is a suitable intermediate in the synthesis of 

the glycosylphosphatldylinositol anchor of Trypanosonra brucei Varient Surface Glycoprotein.~~ 
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(i) CHCls, CSA, reftux (63%); (ii) 1% NaOH, M&H/E@ (91) (91%); 
(iii) N&I, BnBr, oBu.& DMF (87%); (iv) 95% TFA (18%). 

Seheme 2 

The same diol(l2) can also be formed from enantioselective reaction of the myo-inositol derivative (4) with 

((2$2’s) PDHP) (3). Reaction under standard conditions gave the dispoke adduct (13) in 52% yield. isolated as 

a single isomer (Scheme 3) (over page). Here, regioselective 1.6diol protection has been achieved with the 

optically pure diene (3). Dispoke adduct (13) was converted into the tetrabenzyl intermediate (15) under similar 

conditions to those stated above. Deprotection of the dispiroketal moiety was achieved using 95% TPA to give the 

enantiopuxe diol(12) which was identical to that obtained previously from (2). 

In conclusion we have demonstrated the ability of enantiomerically pure chiral dienes ((2$2’s) MDHP) 

(l), ((4&4’s) MDHP) (2) and ((2&2’s) PDHP) (3) to selectively protect one pair of enantiomeric Qdiols in a 

mesu polyol, leading to a dissymmetric product. The use of these protected chiral inositols is presently being 

studied towards the synthesis of a GPI anchor. 
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(i) CHCI, CSA, rcflux (52%); (ii) 1% NaOH, MKWF!~O (91) (99%); 

(iii) NaH. BnBr. DBu$Il, DMF (98%); (iv) 95% TFA (33%). 

Scheme 3 
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