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Conduritols (1) have recently become fashionable synthetic targets.’ lb&e axe six geometdc isomers 

of amduritols possibk the symmetrical A and D isomers2 and four enantiomeric pairs (amduritols B, C, E 

and F). Within the last four years, enantiospecific syntheses have appeared of the (-)-B3 and (+)-B4, (-)-@s 

and (+)@, (-)-E**‘O, (_)_p4.*.10.11 ad (+)_F3.’ 1 amdmitol isomers. In early pioneering work Angyal and 

Gilham synksised (+)-co&&l E from the natumlly +ccwring Lquebmchitol by a multi-step rouk l2 ‘lk 
conduritolq apart from their use as synthetic inkrmediates, are of interest because their epoxides act as 

glycosidase inhibitor~~~ The related molecule cyclophellitol(2) has been found to be a @tent inhibitor of 

infection by human immun&ficiency virus.14 
OH A: la,2fi,3B,4a 

OH 8: la,2b,3a,* 
C: 1 a,2a,3a,4$ 

OH 
D: 1 a,2a,3a,4u 

OH 
E: 1 ck2a,3fL4fJ 
F: la,~3B,4a OH 

(‘1) (2) 

Otk recent developments have included the use of chiral amduritol epoxides for the preparation of pseudo- 

sugars,15 such as pseudo-awnannopymno# and pseu&a-~glwopyranose.17 In this paper are 

described six-step routes from the halobenzenes via the key cyclohexadienediol intermedktes (3) to the 
individual emWkmws of (+)- and (-)-condurltol Eepoxide (4) (Scheme 1). 
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The microbial oxidation of chlorobenxene and bromobenzene to the corresponding chiral cis- 

dihydrodiols (3) by l?seudomonuspurida mutants is now well established as a synthetic method.‘* ‘fhe 
absolute configuration of the diols, formed in ~98% e.e., has been shown to be (lS,2.Y) for (3, X = Cl or 

Br). lg Consideration of the target stntchrnsofthetetrolepoxides(4)showsthattherequiredfunctionality 
can be introduced by consecutive steps of hydroxylation and epoxidatiom, provided that these are totally 
s&eo&c&and&mo&ztive. 

The synthesis of (+)-amduritol E epoxide (4) from the bromodiol(3a) shown in Scheme 2 involved 
isopropylidene pro&&ion of the diol, followed by s&aqe&c epoxidation anti to the wg group, to 

givethechiralepoxyac&al(S).20 Thisvinylicepoxideissensitivetobothelec&@k~andm&qhilicring 

opening,21 and it could not be successfully reduced to the vinyl epoxide (6) by the use of lithium aluminium 

hydride, or by free radical rektion” under normal (Bu3SnH, AIBN, CgHg, reflux) conditions. However, 

it is pleasing to report that clean reduction of the vinylic bromide (!+(6) was achieved using photochemical 

activati~at25ocinbau;eaeinthe~of~(Hnnovia45oW~W~,2equiv.Bu3SnH, 

1 equiv. AIBN, N2,0.01 M pyridine in benxenc). Osmylation of (6) also occurred skreoq&fically afin’ to 
the isopropylidene group to affonl diol(‘7). which was purified by column chromatography in good yield and 

converted to the 1,2:3,4-dM-iik&oe epoxide (8)23 or dqrok&d by hydrolysis without epoxide ring 

openin to give (+)conduritol E epoxide (4).25 

Br Br 

0 
OH 

b 

Br 

(i) ) (ii) 

\ 
OH 

ma) (5) 

(iii) (iv) 

(8) 

Scheme 2: I, 2,2dimethoxypropane, TsOH (86%); II, mCPBA, CHCI3,24 h (95%); 

ill, Bu&nH, AIBN, CeH6, pyridine, hv (55%); Iv, 0604, NMMO, acetone-water (4:l) (92%); 

v, AcOH-water (1:9), 80°C 1 h (94%). 
L 
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lb extend the range of precursors in these syntheses the route to the enan* isomer (+o) was 
carried out from the cN_ diol(3b). Isopropylidamtion of the diol(3b) was followed by catalytic 
osmylation of the dieae, which occuned selectively ma’ to the protec@ group andat the non-cNo&ated 
double bond to give chiral dial(9), isolated in 65% yield (Scheme 3). Acid catalysed hydrolysis of (9) 
yielded teM (10) in quantitative yield, which was red&vely dechlaiaated with r&&on of the double bond 

by using sodium in liquid ammonhn The resultant (-)-cuuhuitol E (ll), [a],= -320 (c 0.5, I-$0), had 

i&ntical1Hand13CNMRpropatiestothoseofau~ticracemic mat&al. It is worth noting that Hudlicky 

and u~workers~~ have recently published a similar synthesis of a chiral conduritol E, starting from 

brom, in which th9 repeatedly refer to the product as (+)-conduritol E, [abm +330. However, it 

islikelyfromtheknownabsoluteconfigurationof(Ja)1&andfromalaterpaper21thatthesynthesisedisomer 

was (-)umduritol E in the present synthesis, a fmal peracid epoxidation of (ll) gave (-)-couduritol E 

epoxide (-)-(4) in good yield* 

Cl Cl Cl 

(i) ~ (ii) 

(W (9) 

Cl 

(iii) (iv) 0 OH 

HO* a (VI t 

8H 

OH 

WV (11) W(4) 

Scheme 3: I, acetone, 2,2dimethoxypropane, TsOH (97%): Ii, OsO,,, NMMO, 

acetone-water (9:l) (65%); iii, A&H-water (1 :9), 65”C, 2 h (100%); iv, Na, NH3, THF (60%); 

V, mCPBA, A&H-water (7:1), 20°C, 5 days (55%). 

In conclusion, the present work shows the possibility of using the chirality of a single 
cycbW1 isomer (3), derived by microbial oxidation of an aromatic compound, to synthesist both 
enantiomers of conduritol E epoxide. It is intended to extend these methods to the preparation of other 
intuestiug chiral h~&&ls and aminocyclitols. 
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