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Abstract: Wittig reaction of the 
ZF-hydroxy-(23Z]-olefin 6, 

(22R)-acetoxy-23-aldehyde 5 furnished mainly the 
which was further elaborated to the brassinolide side 

. 

A number of useful methods for the stereoselective synthesis of the side chain’ 

of plant growth promoter brassinolide 1 2 
have been published. We herein report a 

simple, efficient and stereoselective conversion of C-22-aldehyde 2 to (22R]-acetoxy-c- 

23-aldehyde 5 and its further elaboration to construct the desired side chain in 1 via 

Wittig reaction. 
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Aldehyde 2 (1.0 mmol] readily available3 from 3& -hydroxyandrost-5-ene-r7-one 

was treated with 2-lithio-1,3-dithiane [prepared from 1,3-dithiane (2.0 mmol] and 

n-BuLi in hexane (3.0 mmol] at -5OC to OOC, lh] in THF under inert atmosphere at 

-2O“C for 2h. followed by aqueous workup furnished the hydroxydithiane 3 in 89% yield 

[(22R) : (225) q 88 : 121. The desired (22R]-isomer on treatment with Ac20/py yielded 
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acetoxydithiane 4 in 93% yield. Dethioacetalisation of 4 with NBS/BaC03 in aq. acetone 

at 25OC for lh afforded (22RJ-acetoxyaldehyde 5 in 96% yield. The synthesis of 

aldehyde 5 is of particular importance as a key intermediate for the construction of 

side chain in brassinosteroids using variety of strategies4. The Wittig olefination of 5 

with isobutyltriphenylphosphonium bromide in presence of n-But-i at O*C to 2S°C for 

18h gave a mixture of (22R)-hydroxy-(23Z)-olefin 6 and the corresponding (23E)-isamer 

in 77% yield (232 : 23E = 86 : 14). The olefin 6 has been synthesised earlier5, the 

observed melting point and spectral data were found to be identical. The (23Z)-isomer 

6 gave exclusively hydroxyepoxide 7 with m-CPBA in CH2C12 at 25OC, lh in 99% yield. - 

Considering the susceptibility of 3oC,+cycloether moiety to Lewis acids, the cycloethe, 

was first converted to corresponding 3fi -hydroxyderivative (p-TSA, aq. dioxane, 60°C, 

lh) followed by stereospecific epoxide opening at -75OC with excess of trimethyl- 

aluminium(l0 equiv) in hexane-cyclohexane mixture (1:l) and n-BuLi(2 equiv) furnished 

the trio1 8 as a single isomer in 90% yield. The trio1 8 has been synthes sed 

earlier6’7 by different routes and its conversion to brassinolide is known7. 

This approach, therefore, provides an elegant, stereoselective and practical 

route to the brassinolide side chain starting from 3 fi -hydroxyandrost-5-ene-17.-one 

taking the advantage of Wittig reaction. 

Melting points and spectral data of desired isomers: 

C-No. M.P. “C I.R.cm hl+ -1 PMR (side chain) 

3 163 3460 464 3.71(d,lH,J=8Hz). 3.87(d,lH.J=8Hz) 
4 145 1750 506 2.07(s,3H), 3.71(d,lH,J=lOHz), 5,36(d,lH,J=lOHz! 
5 56 1740.1750 416 2.16(s,3H), 5.08(d,lH,J=2Hz), 9.43(s,lH) 
6 44 3450 414 1 .OO(d,6H,J=6Hz), 4.51(d,lH,J=6Hz), 5.27(m,2H) 
7 70 3530 430 l.ll(d,GH,J=7Hz), 2.70(dd,lH.J=4&4Hz), 

3.08(dd,lH,J=4&5Hz), 3.62(d,lH,J=6Hz) 
8 217 3530 432 0.90(d,6H,J=EHz), 0.94(d,3H,J=6Hz), 3.60(m,3H) 

Elemental analyses observed were within the iimi-ts of accuracy (+ 0.3%). 
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