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Outline of Unit

I. Intrinsic Stereochemistry

Il. Substrate Control: Asymmetric Induction by Molecular
Framework

Ill. Substrate Control: Asymmetric Induction by Chiral Auxiliaries

IV. Reagent Control Strategies: Chiral Electrophiles
V. Catalytic Methods



Case Study  Quinine

“Two 27-year-old chemists, Robert Burns Woodward and William
von Eggers Doering announced last month that they had made
quining by a laboratory process from synthetic chemicals derived
from coal tar. This is the first time quinine has been produced outside
the life processes of the tropical Cinchona tree ... Although
responsible war agencies have not vet decided on its necessity, the
Woodward-Doering synthesis does open the possibility of mass
production of quinine ... "' (from Life magazine: included in the
article were photographs of crystals of “synthetic quinotoxine™ and
“guinine ... in actual crystals™)

“a notable peace victory ... of great benefit to mankind ... a
victory for science ... "™ (from the Virginia Gazette, Alexandria)

*a promise of life and health for millions now suffering and dying
from malaria™ (from the Philadelphia Inguirer)

“one of the greatest scientific achievements of our time™® (from
the Kentucky Messenger, Owensboro)

Reviews J.I. Seeman
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The Woodward-Doering/Rabe—Kindler Total Synthesis
of Quinine: Setting the Record Straight
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The Total Synthesis of Quinine
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Woodward and Doering
1944

J. |. Seeman
Angew. Chem. Int. Ed. 2007, 46, 1378
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Scheme & Apparent course of synthesis of quinine developed by Rabe and Kindler in 1918.

Reported conversion of quinotoxine (prepared by acid degradation of quinine)
to quinine reported by Rabe and Kindler in 1918

Gilbert Stork
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1944 2007

J. Am. Chem. Soc. 2001, 123, 3239—3242

The First Stereoselective Total Synthesis of Quinine

Gilbert Stork,* Degiang Niu, A. Fujimoto,” Emil R. Koft,” James M. Balkovec,*
James R. Tata,’ and Gregory R. Dakel

Contribution from the Department of Chemistry, Columbia University, New York, New York 10027

"An inexperienced observer of a great performance might leave with a view that there are no
new steps. But one schooled in the field will see the exquisite choreography, the remarkable
timing, the efficiency of execution, and the economy of movement - and leave inspired."

Paul Wender in C&EN (May 7, 2001, page 56) commenting on Stork's synthesis of quinine




Case Study

"The first Stereoselective Synthesis of Quinine"
G. Stork et al. J. Am. Chem. Soc. 2001, 123, 3239
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Reviews T.5. Kaufman and E. A. Raveda

Natural Products Synthesis

The Quest for Quinine: Those Who Won the Battles and
Those Who Won the War

Teodoro S. Kaufman* and Edmundo A. Riveda
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Scheme 20. Synthesis of quinine by Stork et al. by chemical manipula-
tion of Taniguchi's lactone. Reagents and conditions: a) 1. E;NAIMe,;
2. TBSCl, imidazole (79%); b} 1. LDA, —78°C; 2. ICH,CH,OTBDPS
(799, 20:1); ©) 1. PPTS, EtOH ; 2. xylene (93%4), d) 1. DIBAL-H;

2. Ph,PCH(OMe) (93%); &) 1. (PhO},P(O)Ny; PPhy, DEAD; 2. 58 HCl
(74 95). DEAD =diethylazodicarboxylate, PPTS = pyridinium p-toluene-
sulfonate, TBS = tert-butyldimethylsilyl, TEDPS = tert-butyldiphenylsilyl.
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Scheme zi. Synthesis of quinine by Stork et al.: The final steps.



