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Study on Molecular Recognition of Chiral Salen Fe With 2-Ethyl-4-Methyl-Imidazole
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Abstract: Chiral hosts of 1 (--Bu-Salen Fe'), 2 (unsym-SalenFe™) and 3 (salen Fe™) complexes were synthesized
and characterized. The molecular recognition behavior of chiral hosts towards EMI (2-Ethyl-4-Methyl-imidazole)
was studied. The association constants (K| and K ) and the thermodynamic parameters of host-guest system were
measured for the first time, and the circular dichroism spectra properties were discussed in detail. The results
show that the association constants (K| or Ky)decrease in the orders of K(3) > K(2) > K(1), and the reaction is an
exothermic process with decrease in entropy. The isosbestic point shifts towards short wave-length direction in the
electronic absorption spectra and CD spectra, and does not cause inversions of the conformation of the chelated
ring of host-guest molecular system with coordination number increase. In addition, the results were explained by

means of molecular mechanics and quantum chemistry computation.
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Table 1 Coordination numbers of host-guest
association reactions at 15 °C

Host n Ce! Cyf r
3 1 20~55 0.999
2 65~120 0.998
2 1 20~70 0.999
2 85~150 0.997
1 1 20~95 0.998
2 110~210 0.997

* C; and Cy; represent guest and host concentration, respectively.
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Table 2 Association constants K; and K of host-
guest system in different temperature
Hot K K/ (mol™-L)
15C 20 C 25 C 30 C

3 K, 4.47x10? 3.37x10? 2.42x10? 1.87x10?
Ky 2.99x10? 2.42x10? 1.96x10? 1.66x10?
2 K, 1.56x10? 1.32x10? 1.12x10? 9.85x10"
Ky 1.92x10? 1.66x10? 1.39x10? 1.16x10?
1 K, 1.05x10? 9.09x10! 8.06x10' 7.30%10"
Ky 1.13x10? 9.4x10" 8.15x10' 6.87x10'
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Table 3 Thermodynamics data of host-guest associa-
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301 42.77 97.71 13.65
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| 2243 35.95 172
i 2450 4126 1221
11 17.61 251 10.89
i 23.67 42.93 10.88
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Table 4 Part results of quantum chemical calculation by 6-31G

Host 3 2 1
E(Guassion) / a.u. -2 757.384 233 84 -3 071.822 036 23 -3 386.219 868 25
Eyovo / (kJ-mol™) -898.078 53 -856.884 44 -831.364 58
Eino /! (kJ-mo'™) -808.864 04 -769.639 07 -748.372 52
AE 4/ (kJ-mol™) 89.214 49 87.245 37 82.992 06

Complex 3-EMI 2-EMI 1-EMI
E(Guassion) / a.u. -3 272.053 145 40 -3272.074 721 48 -3 272.096 298 36
Eyono / (kJ-mol™) -387.313 76 -387.024 96 -386.709 89
Eiuyo / (kJ-mol™) 300.829 79 300.751 03 300.593 49
AEyy / (kJ-mol™) 688.143 55 687.775 99 687.303 38
Fe-N, / nm 0.205 62 0.206 54 0.208 3
Fe-N, / nm 0.206 81 0.207 76 0.208 7
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