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E, epiQNTU: X=S, R=OMe F, epiQDTU: X=S, R=OMe
D, epiCDTU: X=S, R=H G, epiCNTU: X=S, R=H

C, epiQNU: X=0, R=OMe H, epiQDU: X=0, R=OMe
A, epiCDU: X=0, R=H I, epiCNU: X=0, R=H

J, Quinine
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x mol% catalyst
toluene (0.2 M)

temp., 24 h
PG Temperature . Cat. Conversion”
Loading
5 mol% 90% 20:1
Cbz -15 G 5 mol% 85% 6:1 98%"
Cbz -15 I 5 mol% 90% 9:1 98%"

\ . 5 mol% 80% 1:18
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Takemoto catalyst (B) epi-cinchonidine (A)
J, Quinine




2 mol% cat.

3a, 94% yield
>20:1 d.r., >99% ee

3b, 93% yield
>20:1 d.r., >99% ee

3¢, 95% vield
15:1d.r., 99% ee

3d, 91% yield
15:1dr., >99% ee

3e, 95% yield
>20:1 d.r., >99% ee

156:1d.r, 97% ee

toluene,
-15°C, 24 h

epi-cinchonidine (A)

\
3g, 57% vieldl 3h, 51% yieldl 3i, 95% yield!@
18:1 d.r., 99% ee 5:1d.r., 73% ee 4:1d.r., 91% ee

MeO.

3j, 58% vield!? 3k, 57% yield(® 31, 61% yield!@
>20:1 d.r., >99% ee >20:1 d.r., 99% ee >20:1 d.r., 96% ee




Re-face addition Re-face addition
favored unfavored
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Takemoto catalyst (B)




