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1) Me3SI (2.7 eq.), BnNEt3Cl (4 mol%)
CH2Cl2/19M NaOH (1:1), 0 ºC to rt

2) nBuLi (1.2 eq.), Et2O/THF (10:3), 78 ºC
then MgBr2 (2 eq.), 78 to 0 ºC, >50% (2 steps)

3) A (0.5 eq.), KHMDS (2.2 eq.), THF, 78 to 0 ºC
then LiEt3BH (4 eq.), 78ºC

4) pTsOH (10 mol%)
2,2-dimethoxypropane/THF (2:1), 41% (2 steps)

5) Pd(OAc)2 (15 mol%), B (2 eq.), K2CO3 (1.5 eq.)
(BnO)2P(O)OH (0.4 eq.), tAmylOH, 58%

6) TFA/THF/H2O (1:1:1), 43% (4-epimer 33%)

O

O

HO

O

OH

H

MeO

OMe

OMe

4

A:

B:

H
N

O

MeO2C
SMe

OMe

OMe

OMe

I

Podophyllotoxin

NsN O

PhPh

+

2 mol%
(IPr)AuNTf2

9 mol%
pTsOH H2O

DCM, rt, 12 h toluene, 80 °C, 4 h
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2. Propose a synthesis of galanal from (+)-sclareolide.

1. Propose reaction mechanisms for the following reactions.
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