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Synthesis of quinine and cinchonine 0625.6 A
derivatives and their catalytic
performance in asymmetric dihydroxy- asymmetric. dihydroxyla-

lation tion AD !
HE Wei LIU Peng JIN Ying XIN Chun-Yan ZHANG Sheng-Yong C13

Department of Chemistry School of Pharmacy Fourth Military D
Medical University Xi’an 710033 China 2

Abstract AIM To synthesize 2 novel chiral ligands derived
from cinchona alkaloids and study their catalytic performance in
asymmetric dihydroxylation AD of 5 olefins. METHODS
Inexpensive quinine and cinchonine were transformed to 9-NH,-
quinine and 9-NH,-cinchonine which reacted with 4-chloro-
benzoyl chloride to afford 2 novel chiral ligands. The AD reactions
of olefins were performed in H,0-'BuOH 1:1 using the 2
ligands-K,0s0, OH , as catalysts. RESULTS The applica- 1 2
tions of the 2 ligands in AD of 5 olefins produced 5 corresponding 1 AD
chiral diols respectively in 87% —95% yields and 76% —93%
enantiomeric excess. CONCLUSION 2 novel stable chiral
ligands were synthesized by simple and inexpensive methods.
When they were used in catalytic AD high yields and enantio-
meric excess of the products were observed. Vi, : i -
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Viro EL  600E 9:1 46 h .
Waters Turbochrom 220 25 mL 10%
nm Chiralcel O OD OB-H AD OD-H 3 20 mLx3 .
Daicel . EtOAc/
1.2 MeOH =10:1 1 450 mg
1.2.1 5 81% 2 .
250 mL 3.89 g 12 mmoL 1.2.4 2
70 mL 7 2.
mL . 0C 0.93 1.2.5 1 2
mL 12 mmoL 10 mL 50 mL 0.98 g 3 mmol K, Fe
0C 2.5h 4 h CN ¢ 0.41 g 3 mmol K,CO, 0.01 mmol
. 0.8 mg 2. 0 pmol K,0s0, OH , 95 mg
1 mol/L HCl pH =5 CH,SO,NH, 1 mmol 1 mmol 6 mL
3 6 mL 0C
Et,0/MeOH = . 1.5 g Na,SO, 1h
9:1 204.35 g 0% 2 . 10 mL . 15
: coig mL x 3 2 mol/L KOH 10mL
. __;......i' e ;F'T'
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iy AL L '-,_c:fh___.-""""-.._;_"'_g ¥
F N
e T 1T | 1.2.6
2 1
1.2.2 9- 9
27 mL DMF NaN, 420 mg 6.4 mmol
85 ~90°C 21 h. 20 mL 30 2
mL 3 2.1 1 110 ~
. 112C 60% oy +56.6 c¢=0.5
0.1 mmol/mL CHCL, . IR KBr v cm™ 3420 2938 2870 1650
10% Pd/C H, 1586 1475. '"H NMR 80.99~1.15 m 1 H 1.29 ~
TLC . AL 0, 1.65 m4H 2.45~2.65 m1H 2.8 ~3.13
. m 4H 3.96 s3H 5.35 m2H 5.95 ddd J
EtOAc/MeOH =10:1 9- =17.0 10.0 6.5Hz 1 H 6.25 m 2 H 7.35~
8% 2. 8.02 m 9H 8.71 dJ=4.51H . MS EI
1.2.3 1 9- 485  m/z= 461 322 306 160 82.
mg 1.5 mmol 25 mL 10 mL 2.2 2 133 ~
0C 25mg 1.8 135 $B3%. o ® +250.0 c=0.5
mmol 5 mL THF CHCl, . IR KBr v em™ 3320 2935 1640 1515. 'H

NMR 80.96~1.09 m1H 1.30~1.70 m4H
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2.25~2.41 m1H 2.80~3.15 m5H 5.12 m?2 5

H 5.39 brs1H 6.95 m1H 7.25~8.16 m 9

H 839 dJ=761H 8.8 dJ=4.11H . MS 5

EI mw/z = 397 276 262 157 136 105. 87% ~ 95%
2.3 1 2 76% ~93% 1

1 1 2
h % % CDCl, 400 MHz

1 1 E - 20 95 93 52.54 brs 2H 4.72 s 2H 7.12~7.26 m 10 H
2 2 E - 20 93 87 52.54 brs 2H 4.72 s 2H 7.12~7.26 m 10 H

83.27 brs 2H 3.59~3.72 m 2H 4.76~4.79 m 1 H
7.27~7.36 m SH

33.27 brs 2H 3.59~3.72 m 2H 4.76~4.79 m 1 H
7.27~7.36 m 5H

51.53 s 3H 2.21 brs 2H 3.62~3.65 d J=11.2 Hz 1
H 3.79~3.82d J=15.2Hz 1H 7.28~7.47T m SH
81.53 s 3H 2.21 bs 2H 3.62~3.65 d J=11.2 Hz 1
H 3.79~3.82d J=15.2Hz 1H 7.28~7.4T m 5H
51.04 d J=6.2Hz 3H 2.69 s 2H 3.81~3.87 m 1
H 434 d J=7.2Hz 1H 7.28~7.37 m 5H

51.04 d J=6.2Hz 3H 2.69 s 2H 3.81~3.87 m 1
H 434 d J=7.2Hz 1H 7.28~7.37 m 5H

51.27 m 3 H 2.62 brs 2H 4.27 m 2H 4.36 d J=
2.8Hz 1H 5.00d J=2.8Hz 1H 7.30~7.42 m 5H

81.27 m 3H 2.62 brs 2H 427 m 2H 4.36 d J=

10 2 E- 2 81 8 2.8Hz 1H 5.00d J=2.8Hz 1H 7.30~7.42 m 5H
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