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Development of environment benign synthetic process based on the enzymatic reaction
using solid acid or base as a cooperative catalysis
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Investigation for developing the efficient process of dynamic kinetic resolution (
DKR) of secondary alcohols has been conducted: the desired DKR reaction has been accomplished through the
combination of lipase-catalyzed enantioselective transesterification and zeolite-mediated racemization of
the substrates. Among zeolites evaluated, H-beta-VALFOR CP8111BL-25 was the best racemization catalyst and
a mixed solvent system, hexane with ionic liquid was the suitable solvent system. Zeolite mediated racemi
zation significantly depend on the ionic liquids, racemization proceeded smoothly in imidazolium or quater
nng ammonium, while no racemization took place in phosphonium salts ionic liquids. It has also been estab
lished that a combination of ionic liquid coated lipase PS (IL1-PS) and H-beta-VALFOR CP8111BL-25 in diis
opropyl ether solvent system afforded good results and achieved efficient DKR system of aryl alcohols.
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Figure 1. DKR reaction through Ru

complex-mediated racemization of secondary
alcohols
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or zeorite as a racemization catalyst using sc-CO,
solvent system
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Table 1. Racemization of (S)-1-phenylethanol (1a)

OH 10 wt% Zeolite (H-B- OH
VALFOR CP811BL-25)
- (2)
solvent
(S)-1a 1a
Entry Solvent % ee of 1a
35°C 60°C
1 toluene 65 5
2 n-hexane 58 3
3 i-Pr,0 86 17
4 [Paaame][NTH] 90 90
5 [Paaamem][NTH] 90 90
4 [Na2ive][NTH] 85 3
5 [No2imem][NTL] 85 0
8 [bmim][NTf;] 67 2
9 [bdmim][NTf,] 87 3

a) Determined by HPLC. Daicel CHIRALPAK OB-H,
hexane/i-PrOH=20:1, 1.0 ml/min.
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Figure 3. CAL-catalyzed DKR reaction of
1-phenylethanol in the presence of zeolite
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ZZT, UsX—E¥% CAL-B 5 Fhx OHf
RETHEB LA A VK —T 027
=¥ ILI-PSCRIAbA TCI-B302)IZA R L,
XL LR EIT T2, BT NVUGEE
2 1-7 ==& ) —(la)& i Lg%
¥ IL1-PS, ¥4 7 A kT H-b-VALFOR
CP811BL-25 Z{HfH L7=4, 7 UbHlc
F 7B UBRE =V, B i-Pr0 2T S

L2ERIDAERPMASND Z LR DNY,

HEY LT 547 2 U RT AT V(R)-2¢ & LR
76%, >98% ee T2 Z &3 T& 7 (Fig.5).

IL1-PS (10wt% vs. 1a)
20 wt% Zeolite (H-p-

VALFOR CP811BL-25) o)
R_O._~
OH Y (15eq)
©/§ O
-Pr,0, 60°C

(¥)-1a (R)-2¢
Y 76%, >98%ee
R= n'C7H15

Figure 5. IL1-PS-catalyzed DKR reaction of
1-phenylethanol in the presence of zeolite
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