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Quinine Timeline

1853 - Pasteur conducts degradation experiments on cinchona alkaloids

1856 - Perkin helps settle the debate over the emperical formula of quinine (C,oHy4N,0,)
1908 - Rabe proposes the correct structure of quinine

1944 - Woodward and Doering publish the first total synthesis of quinine

1946 - Stork begins studies toward a stereoselective quinine synthesis

1970 - Uskokovic (Hoffmann-LaRoche) reports several different syntheses of quinine in which
3 of the 4 asymmetric centers were established stereoselectively

2001 - Stork reports the first stereoselctive total synthesis of gquinine

2003 - Jacobsen reports the first catalytic asymmetric total synthesis of quinine

Malaria caused over 1 million deaths in 1999 (World Health Organization report 2000)
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Woodward/Doering (1944) and Jacobsen (2003) had same general disconnection

Steve Lynch @ Wipf Group

How do these syntheses compare?

1/10/04



Woodward/Doering Approach
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Woodward/Doering Approach
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Woodward/Doering Approach
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Woodward/Doering Approach

e
= CO,Et MeO
MeQ N NaOEt 0L/ N
£10,6—/ N * - Bz BN HC!
! - —
Bz N EtCH == O
\
N~/ 50% (2 steps)
= =
MeO MeQ
N N
. o dibenzoyl-d-tartrate _ - o 1. NaOBr N quinine
\ - \ o
Y crystallize y 2. NaQEt
N N 3. Al powder
tO
dl-quinotoxine . . EtOH MeQ
d-quinotoxine
15 steps
5% yield

K quinidine

Steve Lynch @ Wipf Group 7 1/10/04



n-BulLi

e
T

-78°Cto 0°C

84%

{Bu

N/
Al
RN

—Zz =
O O

tBu

{Bu

tBu

Jacobsen Approach
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Jacobsen Approach
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Jacobsen Approach
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Jacobsen Approach
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Jacobsen Approach
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Summary

Woodward/Doering Approach - 15 steps (5% yield)

Jacobsen Approach - 16 steps (5% vyield)

The catalytic asymmetric total synthesis of quinine highlights the power of
modern chemical methodology.

Fundamental classical techniques still remain useful in organic synthesis.
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