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Fig. 1 Thio-Claisen rearragement on molecular sieves
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Table 1 Thio-Claisen Rearragement Results on Molecular Sieves and without Catalysts
yield/ % *
entry Ri :
. HY-Zeolite:  HEMT  hzeolite beta ~HZSM-5  uncatalysed
1 Me Me 88 81 78 84 68(11:1)"
2 Et Me 84 76 72 68 47(14: 1)
3 Pr Me 78 69 64 70 49(15: 1)
4 t-But Me 83 71 57 80 40(19: 1)
5 Ph Me 76 61 55 65 38(8:1)"
a: Isolated Anti pure products, b: Syn: Anti ratio.
(Ry ) (HY HEMT HpB
HZSM-5) ( anti isomer)
(syn isomer)
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Fig. 2 Conformation relationship between the reactants and product
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Table 2 Exponential Potential Parameters for Non-bonding Energy

atom R (A) &/ (Keal: mol ") atom R*(A) &/ (Kcal- mol™")

Si 2.250 0. 140 C 1.900 0. 044

Al 2.698 0. 200 H(-C) 1.500 0. 047

(0] 1.740 0. 050 H(-0) 0.950 0.036

S 2.110 0.202

2.4
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Table 3 Steric Energy of Two Kinds of Reactants in Unconstrained Space

steric energy /kJ- mol ™'

Ri Me Et Pr t-But Ph
reactant type
R» Me Me Me Me Me
5. 669 9.920 12. 49 21.95 -18.26
conformation
-8.519 -4.900 -2.425 5.461 -29.52
3 B A B
B A
A B C D
C B A
Y ZSM-5
A B
4 A B Y 7ZSM-5

Table 4 Non-bonding Interaction Energy between Reactant A, B and Y, ZSM-5 (kJ- mol~')

non-bonding interaction energy/kJ: mol ™'

R Me Et Pr t-But Ph
reactant type
Ra Me Me Me Me Me
A -101.06 -103.51 -119.44 -130.67 -24.931
in zeolite Y
B -89.060 -87.602 481. 42 51.973 437.94
A 4430. 4 5658. 4 6704.6  12665.6 8659. 8
in zeolite ZSM-5
B 5667.9 9442.2  10837.5 15241.3 11915.0
4 Y ZSM-5 A
Coulomb
Coulomb Coulomb
A B A
C B

3 Ri Pr A B ZSM-5
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Modelling Calculation of Chiral Catalysis on Zeolites
WANG Li-Jun' LI Bao-Hui' CHEN Tie-Hong® JIN Qing-Hua'

WANG Jing-Zhong® TANG Shi-Xiong® DING Da-Tong'
( Department of ' Physics, > Chemistry, Nankai University, Tianjin 300071)

Molecular simulation is applied to investigate the Thio-Claisen rearrangement of various

s-Allyl-hydroxy ketene dithioesters with and without zeolites catalysts. We show that the experimental
results of Sreekumar et al with and without zeoiltes can be rationalized in terms of the energetics of
the zeolite-reactant interactions and the steric energy of the reactants, respectively. The procedures

used can successfully identify optimum products for a given Thio-Claisen rearrangement with and

without zeolites catalysts.

Keywords: molecular sieves chiral catalysis steric energy molecular simulation



