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Thermally driven asymmetric reaction using a chiral space of a thermostable
esterase
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In this study, the active site of the hyperthermophilic enzyme is used as "a heat
resistant chiral space”. We designed a compound which was not originally a substrate of the enzyme, but
was binded to the active site. We aimed to achieve a variety of thermally driven asymmetric reactions
using a heat resistant chiral space.

Arylmethylmalonic acid monoester was selected as a substrate, and the mutant esterase to which the
hydrolyzing activity disappeared was used. Under high temperature conditions, the aimed ester was
obtained, and the optical purity was also high. In addition, it was confirmed that the asymmetric
decarboxylation occurred when this mutant was act on prochiral arylmechylmalonic acid. We have been
succeeded in developing thermally driven asymmetric reactions.



CO,H

MK BRREDIEE LT
IA75 %
Ph Me

Y
CO,Et Ph/z\COZEt
1 Me
O@
I/—)VERA)
()
3
(2)
2
3
9 b FEROBRBRIS
od I
(RIS R, CO,H R; H
R> Rs Rz Rs
CO,H T R
(RS2) R, | R, 0 UEBOBRRBRIG 2
o R;” >CO,H
NOH  muswobitRis Q
(RF53) 7 R
R1)1\R2 R1)J\H/ ’
Sulforobus
tokodai i ST0071
Est0071
Est0071 80 1

Est0071
GGG(AX

Est0071

Est0071

4) 80

®
@

@



Est0071 2

)
®)
1-2
Me
ph~ \//COEt
CO,Et
|
Me Me
Ph/{‘”COZH > Ph/k”/COZEt
CO,Et H
1 2
Me
pr }//COH
5H 60%e.e.
@
) Est0071
2
(Asp,His,Ser)
@
1-2
4)
) 40%e .e.
147
a
- ®)
6 (AL79M/L198Y,

1203R, A179K, 1203E, Al79M/L198S)

(%) (%)°
A179M/L198Y 37 80 (9
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