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Scheme 1 Hydride transfer from the NADH models to AcrH™*
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Table 1 Melting point and “H NMR data( CDCI,) of 1,4-PNAH and 1,2-PNAH

NADH m. p./C 'H NMR, 8(CDCl;)
1,4-PNAH p-CH;  124—125 2.32(s, 3H), 3.24(m, 2H), 4.93(m, 1H), 5.27(s, 2H), 6.29(m, 1H), 6.99—7.04(m, 2H),
7.11—7.15(m, 2H), 7.51(m, 1H)

H 127—130  3.23(d, 2H), 4.97(m, 1H), 5.47(s, 2H), 6.34(m, 1H), 7.10—7.36(m, 5H), 7.55(s, 1H)
p-Cl 172—174  3.22(m, 2H), 5.01(m, 1H), 5.30(s, 2H), 6.29(m, 1H), 7.02—7.32(m, 4H), 7.50(m, 1H)
p-Br 158—160  3.22(m, 2H), 5.00(m, 1H), 5.32(s, 2H), 6.29(m, 1H), 6.98—7.50(m, 5H)

1,2-PNAH p-CH;  114—116 2.36(s, 31H), 4.63(s, 2H), 5.16(m, 1H), 5.40(s, 2H) , 6.66—7.19(m, 6H)

H 113—115  4.65(s, 2H), 5.19(m, 1H), 5.40(s, 2H), 6.69(m, 1H), 6.80(m, 1H), 7.06—7.40(m, 5H)
p-Cl 131—133  4.60(s, 2H), 5.23(m, 1H), 5.42(s, 2H), 6.66(m, 1H), 6.75(m, 1H), 6.95—7.23(m, 4H)
p-Br 141—143  4.60(s, 2H), 5.24(m, 1H), 5.42(s, 2H), 6.65(d, 1H), 6.75(d, 1H), 6.89—7.46(m, 4H)
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Table 2 Second-rate-constants(k,) , activation parameters and reaction heat of the reactions of the

1,4-dihydro-PNAH and the 1,2-dihydro-PNAH with AcrH" in dry acetonitrile

ky/(mol ™" - L+ s71) Activation parameter Reaction heat
NADH

20C 25C  30C 35C 40%C AH?? - TAS™ AGT AQ,,,

1,4-PNAH p-CHy 6.86 8.35 9.83 11.6 12.8 22.8 45.3 67.9 60.0
p-H 3.59 4.62 5.53 6.30 7.18 24.1 45.3 69.6 50.3

p-Cl 1.27 1.66 1.93 2.29 2.75 26.5 45.3 72.1 44.0

p-Br 1.22 1.57 1.83 2.20 2.59 26.5 45.0 72.1 45.3

1,2-PNAH p-CH, 5.13 6.00 6.71 7.76 8.35 16.3 52.4 68.7 63.3
p-H 3.05 3.63 4.22 4.49 5.18 16.9 52.8 70.0 56.6

p-Cl 0.86 1.02 1.12 1.39 1.47 18.6 54.5 72.9 49.0

p-Br 0.88 1.02 1.15 1.38 1.50 18.4 54.5 72.9 51.1

a. Measured in dry acetonitrile; b. AH™ is derived from Eyring plot of In(k,/T) vs. the reciprocal of the absolute temperature(1/7) , the
unit is kJ » mol =5 ¢. AS™ is derived from intercept of the Eyring plots of In(k,/T) vs. the reciprocal of the absolute temperature(1/7T) , the unit
of —TAS™ is kJ - mol ~"; d. calculated from the equation AG™ = AH” — TAS™ , the unit is kJ - mol ~'; e. measured in dry acetonitrile, the
unit is kJ + mol 71,
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Thermodynamics and Kinetics Superiorities of 1,4-Dihydronicotinamide
as the Activation Center of NADH

JTAO Xiao-Yun, TAN Yue, ZHU Xiao-Qing* , CHENG Jin-Pei
(State Key Laboratory of Elemento-organic Chemistry, Department of Chemistry, Nankai University, Tianjin 300071, China)

Abstract Two series of substituted phenyl-1,4-dihydronicotinamide and their 1,2-dihydroisomers as NADH
models were synthesized. The reaction heats and activation parameters of the hydride transfer from the NADH
models to N-methylacridinium cation were determined. The results show that the thermodynamic driving force
of the hydride transfer from the 1,2-dihydro-NADH models is larger than that of the hydride transfer from the
corresponding 1 ,4-dihydro-NADH models, but the former has quite large positive activation entropy change,
which makes the activation free energy change of the former reactions become higher than that of the latter re-
actions. When the thermodynamics and kinetics on the hydride reverse transfers were examined, the results
show that neither thermodynamics nor kinetics are favorable for the hydride transfer to the 2-position of the
PNA ™, the main reason is that the hydrogen atom has larger steric hindrance at 2-position than that at the
4-position.

Keywords 1,4-Dihydro NADH models; 1,2-Dihydro NADH models; N-Methylacridinium cation; Hydride
transfer reaction; Thermodynamics; Kinetics
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