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From the chinchona tree, used in the 1600s to treat shivering
Isolated in the 1800s
Antimalarial drug of choice until the 1940s

1944, Woodward and Doering - first formal synthesis
2001, Stork - first stereoselective total synthesis

Revival as a target: catalyst for enantioselective transformations
2018, Maulide

A Local-Desymmetrization-Based
Divergent Synthesis of Quinine and Quinidine
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Angew. Chem. Int. Ed. 2019, 58, 488 —493
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triphosgene, Et3N,
CH,Cl,, 0 °C to rt, 30 min
then NaHCOj3 (sat.aq.), =
Boc,O, rt, 12 h
74%
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NaOH, 120 °C, 9 h
then EDC, HOB, EtzN,
MeNH(OMe)-HCI, 91%

N LDA ,THF, -78 °C, 4h
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then MeSO,PT,
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CH,CI,/TFA (10:1), 1h
then NaHCO3; MeCN, 85 °C, 12 h, 90%
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H 0°C to rt, 2h
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K5,0s04:2H,0 (10 mol%),
K3Fe(CN)g,
K,CO3(3.0 equiv),
tBuOH/H,O(1:1), rt, 12 h, 85%
24 then tBuLi, THF, -78 °C, 5 min
NalO4 MeOH/H,0 (2:1),
rt, 12 h, 46% for two steps
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NIS, K,CO3
MeCN, rt, 12 h,

56% over two steps
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then MeSO,PT,
KHMDS

46% over two steps

1) LIAH,, THF,
0°C, 2h, 82%
2) TBSOTY, 2,6-lutidine,
CH,Cl, -78°C, 90%

then MsCl, Et3N,
CH,Cl,, 84%

CH,CI,/TFA (9:1), 1h
then NaHCOg3
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MeCN, 85 °C, 12 h, 81%
7
(COCl),, DMSO, Et3N, OMe
CH,Cl, -78°C, 1h, 74%
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[Rh(COD)CI], (10 mol%),
dppp (40 mol%), diglyme,
140 °C, 18 h, 41%
NaH, DMSO, O,
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Solutions:

HO CN

NaBHaCN, PMBNH, H triphosgene, Et;N, NG H
CH,ClI, 0 °C to rt, 30 min

y y

Me™ Me 0s0, cat., NMO,
HO H PPh; DEAD, NG H' acetone/H,0 (1:1), 12 h, 67% | NC AcOH cat.,

7 Et,0,0°C, 3 h 7 then Pb(OAc),. 7| ~CHO MeOH, rt, 2 h =/ N\ then NaHCO5 (sat.aq.), =/ N
88% CH,Cl,, rt, 10 min CHO 78% for two steps ! Boc,O, it, 12 h !
74%
4 Mitsunobu-type 5 6 7 8
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NaOH, 120 °C, 9 h
then EDC, HOBt, Et;N,
MeNH(OMe)-HCl, 91%

.......................... MeO

NaBH, | N MeO”

93% — N LDA ,THF, -78 °C, 4h —
resolution via its ! 92%

camphanic ester derivative \____________ . _____ 7 )
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CH,CI,/TFA (10:1), 1h
o [
then NaHCO3; MeCN, 85 °C, 12 h, 90% MeSO,PT
74 74
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N KOtBU, 02 (1 atm), N
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NIS, K,CO3,
MeCN, rt, 12 h,
HO 56% over two steps
Sharpless dihydroxylation
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NalO4, MeOH/H,0 (2:1),
rt, 12 h, 46% for two steps
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DMP, CH,Cl,,

0Os0Oy4, NalOy4 0°Ctort, 1h

then MeSO,PT,

Julia-type olefination KHMDS

46% over two steps

1) LiAlH, THF,
0 °C, 2h, 82%
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MsO, ../ N CHyCl, -78°C, 90%
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