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A. Previous Syntheses of Cyclopamine and Related Veratrum Alkaloids
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Optimization of 1,4-reduction (step 7)

conditions
-
conditions results

L-selectride, THF, -78 *C tort, 4 h only 1,2-reduction

[Cu(PPh3)H]s (1 eq.), PhH, 80 °C, 12 h no reaction

[Cu(PPhg)H]s (1 eq.), MePh, 130 °C, 12 h no reaction

Mni{dpm)s (20 mol %), PhSiH; (1.5 eq.), THF, rt, 12 h no reaction
Mn(dpm)3 (20 mol %), PhSiH; (1.5 eq.), THF, 60 °C, 12 h complex mixture

Mn(dpm)s (20 mol %), PhSiH; (1.5eq.), TBHP (2 eq.), THF, rt, 2 h non-selective reduction of all olefins

Sml, (2 eq.), PrOH (10 eq.), THF, rt, 12 h no reaction
Cu(OAc);*H;0 (1 eq.), dppBz (0.5 eq.), PMHS (3 eq.), MePh, rt, 12 h 53% yield, 34% SM recovered

conditions
e
BnO BnO
conditions results
Cu(OAc)>*H-0 (1 eq.), dppBz (0.5 eq.), PMHS (3 eq.), MePh, rt, 2 d 47% yield, 40% SM recovered
Cu(OAc)z*H-0 (1 eq.), dppBz (0.5 eq.), PMHS (3 eq.), MePh, 40 °C, 16 h 81% vyield

Cu(OAc)2*H,0 (0.2 eq.), dppBz (0.1 eq.), PMHS (4 eq.), MePh, 40 °C, 16 h 86% yield
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Scheme 1. Preparation and Use of (BDP)CuH (2) in situ formed
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Scheme 4. Equilibration of C4-hydroxy bis-spiroketals. Reagents and
conditions: a) TBAF, THF; b) CSA, tBuOH/PhMe (1:1), 18 h;

c) TBSOTH, 2,6-lutidine, CH,Cl,, —78°C, 99%; d) LiDBB, THF, —78°C,
95%; e) TPAP, NMO, CH,Cl,, M.S.; 67%; f) DIBAL-H, CH,Cl,, 90%.
TBAF =tetra-n-butylammonium fluoride; DBB =lithium 4,4-di-tert-
butylbiphenylide.

Angew. Chem. Int. Ed., 2006, 45, 1787.
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