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Hydrolysis kinetic resolution of racemic epoxides

XU Miao-yun, HUANG Dao-wei, LIU Hui-xian, ZHANG Yue

(College of Chemical and Pharmaceutical Engineering, Hebei University of Science and Technology, Shijiazhuang Hebei

050018, China)

Abstract: Product 1 is produced by reaction of racemic diaminocyclohexane with L-(+4)-tartric acid, then it is condensed with

3,5-di-tert-butyl salicylaldehyde to give chiral Ligand 2, after which 2 reacts with Co(OAc), * 4H,O, and then it is converted

to Salen-Co( [l ) (OAc) by oxidation. Research in hydrolytic kinetic resolution of racemic terminal epoxides by Salen-Co ([l[ )

(OAc) catalyst is conducted, and the ee value of chiral diol is of up to 99. 7%.
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Fig. 1 Synthetic route of catalysts
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Fig.2 Synthesis of expoxides
Varian Mercury Plus 400 MHz , AY-H OD-H
1.2
1.2.1 (R,R) - (L) -
, L-(+)- 134.4 g, 255.6 mlL, 68 °C
204.3 g, 0.5 h , 45 mL, 2 °C, s o
mL 200 mL(50 mL X 4) , 66.2 g, L-(+)- 30.1%,[alp
+11. 2% 50 g/L,CH,OH), 271~272 °C,
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1.2.2 Salen-Co(]l)

60.0 g (R,R) - ~(L)- 67.5¢g 2300 mL 1.2 L . ,
. 3,5~ (114.2 g 500 mL ), ,TLC
(V ( )V ( )y=1:1) , N , 50 mL , .
107.0 g 2, (R,R)- ~(L)- 80.5%, IR(KBr):2 957.2 871,
1627,1590,1 471,1 440,1 358,1 268,1 158,835 em ™', 201 ~205 C, [a]h —315°"H NMR

(400 MHz CDCl;) 6:1.27(s,18H), 1.41(s,18H),1.45~1.50(m,2H) ,1. 67~2. 00(m,6H),3. 27~3. 36
(m,2H),6.96~6.99(d,2H) ,7. 28~7.31(d,2H),8.32(s,2H) ,13.67(s,2H),

2.7¢g 2 30 mL 100 mL , 1.5¢g
, , 1h, 0°C, , 20 mL(10 mL X 2) ( 5°C) s
2.7¢g ( 3), 2 90%, 230 C,IR(KBr):2 952.3,2 867.0,1 595.7,
1527.2,1 424.4,572.1,543.6 cm ™',
1.2.3 (S,9)-
1.2.1 (R,R) - ~L)- . 0 C ,
40 mL (4 mol/L), . . 2 h,100 mL(25 mL X 4)
. R , 10 g, HPLC:95% ,MS:[M+H]" =115. 1, [a]¥
+24.5°( +25.5°, 50 g/L,HCD, (S,S)- . (S.S)-Salen-Co(Ill )
(OA©) .
1.3
4 . 500 mL 3.1g NaH,55 mL  DMSO, ,
DMSO (17.1¢g 110 mL DMSO ), ,
5°C, DMSO (13.6 g 50 mL DMSO ), ,TLC
(V( ) 2V ( )=10:1) . 200 mL , 200 mL(50 mLX4) .
. . 30 mL . , 14.0 g,
91%., 193~194 “C ,HPLC:95%,
"H NMR(400 MHz CDCl;) §:2.61(s,3H), 7.45~7.49(m,2H), 7.55~59(m,1H), 7. 95~98 (m,
2H),
5 6 4, J2- 5%,
87%. '"H NMR , >=95%,
5. 317~318 C, 98 % (HPLC),'H NMR (400 MHz CDCl;) §:2.78(dd.,] =2.4

Hz 5.6 Hz,1H),3.18(m,1H),3.92(dd.]J=2.4 Hz 3.6 Hz,1H), 7. 46~7.47(m,2H),7. 54~7. 57
(m,2H),
6: 55~56 C, 96 % (HPLC) ,'H NMR (400 MHz CDCl;) §:2.90(dd ] =2.8 Hz
5.6 Hz,1H),3.22(dd.J=4 Hz 5.6 Hz,1H).,4.02(dd,J=4 Hz 6 Hz,1H),7.31~7.34(m,1H),
7.44~7.51(m,2H),7.80~7.83(m,4H),

1.4
3,
100 mL 0.5% eq Salen-Co(ID , 10 eq , 0.02 eq ,
0.5 h, (Salen-Co(]D)) (Salen-Co([ID (OAc))
) 1 eq , N N 0°%C, 0.55eq ,
HPLC . 10 eq . (5 eqX4), o
S- "H NMR (400 MHz CDCly) §: 2.57~3.18(m, 2H), 3.60~3.74(m, 2H), 4.79(dd,
J=3.6 Hz 8.4 Hz, 1H), 7.26~7.34(m, 5H),
R- "H NMR (300 MHz CDCly) §:2.04~2.16(m, 2H), 3.76(m, 2H), 4.83(dd, J=3 Hz

6 Hz, 1H), 7.26~7.38(m, 5H),
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Fig. 3 Reaction of hydrolytic kinetic resolution

S- "H NMR (300 MHz CDCly) §:2.51(s,2H),3.64(dd, J=9 Hz 12 Hz,
1H),3.81(dd,J=3 Hz 12 Hz,1H),4.89(dd,J=3 Hz 6 Hz,1H),7.26~7.65(m,4H),
R- "H NMR(300 MHz CDCl;) 6:2.19(s,2H),3.66(m,1H),3.82(d,1H) ,4. 90

(d,J=6 Hz,1H),7.26~7.66(m,4H),

S-8- '"H NMR (400 MHz CDCl,) 6:3.53(¢.J =5.6 Hz,2H) ,4. 72(m,2H) ,5. 35(d, 1H),
7.46~7.88(m,7H) .
R-5- "H NMR (400 MHz CDCl,) 8:3.52(d,2H) ,4. 72(m,2H),5. 35(s, 1H) ,7. 44 ~7. 89
(m,7H),
1 .
1
Tab.1 Results of hydrolytic kinetic resolution of racemic epoxides
n( )/ % n(H0)/% /h /C /% e /% La]p
R 0.8 0.55 — 12 25 41 99.5 —34.3
4 1,2-Diol
S 0.8 0.55 — 12 25 40 99.7 +33.1
R 0.8 0.55 — 12 25 39 97.2 —23.4
5 1,2-Diol
S 0.8 0.55 12 25 40 92.6 +24.1
R 0.8 0.55 THF 12 25 38 99.2 —64.5
6 1,2-Diol
S 0.8 0.55 THF 15 25 43 97.3 +33.4
:(R)-4,[alfy —37. 3¢ 43.3 g/L,CH,OH);(S)-4,[a ]}
+45.65( 10.2 g/L.CH;CH,OH); (R)-5.[a]fy  —42.3"/( 9.8 g/L,CHCl);
(S)-5 ( )i (R)-6,[aly  —33.7°/¢( 12. 0 g/L,CH,CH,OH); (S)-6[a %
+32. 47 ¢ 9.8 g/LL,CH,CH,OH),
2
(R,R)-Salen-Co(1]) L-(+)- , s
. . N (S,S) - , (S, S)-Salen-Co(]] )
4. 5. 6 , ee
99.7%., )
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