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LiCzCC(CH3)20TBDMS (t-butyldimethylsilyl) to the aldehyde gave two 

isomers (4 and 5) in a 1:l ratio. At this point the two C-22 epimers 

were separated by chromatography in order to achieve the stereospeci- 

fit synthesis of the two C-24 epimers. The less polar isomer was 

assigned as the (22R)-steroid 4.2ctd Compound 4 could be prepared more 

efficiently by asymmetric reduction of ketone 6 with Alpine-borane4 

((+)-a-pinene, 92% e.e.). Compound 4 is obtained in a greater than 

125:l ratio by this process. The asymmetric reduction of 6 is rein- 

forced by the neighboring chiral center.5 

Catalytic reduction of acetylene 4 or 5 provided the (Z)-allylic - 
alcohol. The alcohol was converted to the trimethyltin derivative 7 

or 8 and subjected to [2,3] sigmatropic rearrangement according to 

Still's6 procedure to provide the 25,28_dihydroxylated side chain of 

ergosterol, 9, or its 24 epimer, 10, respectively. The suprafaciality 

of related Wittig rearrangements has been demonstrated.7 Both 9 and 

10 exhibited very similar 1~ and 13C NMR spectra with a slight dif- 

ference in the C-28 1~ NMR pattern. However the compounds were 

clearly different by melting point, rotation, and HPLC retention 

times. Analysis of the reaction mixtures for 9 and 10 by HPLC 

revealed that in both cases the chirality transfer of the [2,3] 

sigmatropic rearrangement was virtually complete (>120:1 epimeric 

purities). 

This route represents a short and efficient stereospecific synthe- 

sis of hydroxylated steroid side chains from readily available 20-keto 

steroids. It also demonstrates the use of stereoselective hydrobora- 

tion of an a-chiral olefin, reinforcement of asymmetric reduction of 

an a-chiral alkynyl ketone with anti-Cram selectivity and virtually 

complete chirality transfer in the parent [2,3] sigmatropic (Wittig) 

rearrangement. 
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(a) 2 eq. TBDMSC~, 4 eq. imidazole, DMF, r.t. 17 h: (b) 6 eq. Ph3PCH31, 
6 eq. t-BuOK/t-BuOH, THF, reflux, 15h, 92% in two steps; (c) 1.6 eq. 
dicyclEhexylborane, O'C, lJh, NaOH/H202; (d) 1.6 eq. PCC, r.t. 18h, 
85% in two steps; (e) LiCXX(CH3)20TBDMS, -J8", Ih, RT, 12h, 98-100% 
yield; (f) 2.3 eq. 92% e.e. R-Alpine-borane, RT, 92h, 98% yield: (g) 
1.6 eq. PCC, r.t. 18h, 86%: Th) H2, Lindlar cat. or 5% Pd/C; (i) 2 eq. 
NaH, 2.2 eq. ICH2SnMe3, 60-63% yield: (j) 1.6 eq. fi-BuLi, 82-84% yield. 
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8. Selected ph sical data are as follows: 
183-184'C, TI 

9: (R=TBDMS) mp, 
HPLC retention time 

23.4 min 
a 25D - 26.3" (C 4.0, CHC13): 

(4% ethyl acetatefiexane, Whatman M-9 silica column, 
10 mm x 50 cm, 2.5 ml/min flow rate), 1~ NMR (300 MHz, CDC13) 

‘(dd, 65.41 (dd, J=8.58, 15.3 Hz), 5.23 (dd, J=9.46, 15.3 Hz), 3.82 
J=5.6, 10.5 Hz), 3.56 (dd, J=7.5, 10.5 HZ). 10: (R=TBDMS) mp, 
149-150°C 
min, 

1H ~R[o;],2050D~~z~30 (C 4.0.6gCy$3()dh Hy", r~eln;i30;Z;imeg y41 
CDC13), 

(dd, J=9.3, 15.3 Hz): 3.82 (dd, ;=5.7, 10.5 Hz\, 3157 (dh, ;=7.1, 
10.5 Hz). 
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