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Total Synthesis of (–)-Quinine

Significance: Quinine is a cinchona alkaloid with 
potent antimalarial activity, which has drawn the 
attention of the synthetic community for decades. 
Employing a C–H activation strategy, Maulide and 
co-workers report an enantioselective total syn-
thesis of quinine in ten steps and 5% overall yield.

Comment: A picolinamide directing group en-
abled introduction of an aryl group on the quinucli-
dine scaffold to afford B. Oxidative degradation of 
the anisole unit gave the corresponding carboxylic 
acid, which was further transformed into olefin D. 
An aldol reaction of E with aldehyde F followed by 
a two-step reduction of the ketone ultimately gave 
(–)-quinine.
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1. picolinic acid, CDI
    DMF
2. 4-iodoanisole, pivalic acid
    Pd(OAc)2 (15 mol%)
    AgCO3, DMF, 100 °C

66%

1. RuCl3 (40 mol%), NaIO4
    H2O–EtOAc–MeCN (4:1:1)
2. MeNHOMe·HCl, HATU
    Et3N, DMF

46%

1. DIBAL-H, CH2Cl2, –78 °C
2. Ph3PCH3Br, LiHMDS
    THF–DMSO (20:1)
     –78 °C to r.t.

          Wittig reaction

40%

1. Zn(OTf)2 (100 mol%), Zn
    concd HCl, H2O
2. PTSA, IBX, MeCN, 70 °C

59%

A

DE

LiHMDS, F, THF, –78 °C
then Ti(Oi-Pr)3Cl, 0 °C

then H2NNHMs, 0 °C to r.t.

76%, dr > 16:1

LAH, MeOH
THF, 0 °C to r.t.

53%

G (–)-quinine
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