Fe3t 2 ke EsE i CASRBARRD) (Fh3E30) Vol. 63 No. 2
2024 4F 3 H ACTA SCIENTIARUM NATURALIUM UNIVERSITATIS SUNYATSENI Mar. 2024

DOI:10. 13471/j. cnki. acta. snus. 2023C008

KR F RSS2 T-Me SR 50512
FETY, MR, B, NS, k!, EAMm? iR, Ml

. ORMEFHFEHFIREFH KT, TH 9% 137000
2. OWIFIE F RS E P, AR G2 137000

@ E: RAIDFTHIMO6-2X FI MN15 Z (037 bR 7 1, 454 Ab BRIV FA00 9 SMD AR 5 v, AR AU 7 164 5 F
GEo WESER I : HisZrF Al (E a-H BT F DURIE (BP0 T O MR IR ; H T M EEE 5 FIL i N % 5
AR RO, o-H PR N FREE T FI0iy) T HEIY O /3 BN IER s B F M ESE (AR N 5
WRIEER FANJG, o-H FFRAEUE O A0 ) NRR B (B4R ) T T O 43 B A R A0 B S A B 38 1 552 3006 ke
1, BEEmHERY . BRMRESIRON T s AN EREL 1Y H AR50 E 245.6. 238.1, 297.3, 270.91257.7 kI/mol;
PR VA SR AN T X e BE 23 BIRE £ 139.9, 120.7. 161.7. 142.7F1157.3 kI/mol, #5HRFW, JKIAH T His LiED>
WEAOTE, AEariARRN TS His lhAL L4

KB . AR MBEH; HET RIS oA HA A iR

FESES: 064112  LEBRER: A XEHES: 2097-0137 (2024) 02-0168 - 13

DFT study on the enantiotropy of amphoteric His molecule

in water-liquid phase environment

NIU Heli', XU Yan', YANG Ying*, SUN Yanyu',
HAO Chengxin', JIANG Chunxu®, WANG Zuocheng’, YANG Xiaocui’

1. Department of Medical Technology, Baicheng Medical College, Baicheng 137000, China
2. Theoretical Computing Center, Baicheng Normal University, Baicheng 137000, China

Abstract: The title reaction was performed using the M06-2X and MN15 methods of DFT combined
with the Slovation Model Density (SMD) model method based on self-consistent reaction field theory.
The results showed that, His molecule can be transferred when the carbonyl O atom as the only bridge
of a-H proton, and a-H transfers with amino group N and carbonyl O atom as bridges after the proton
of protonated amino group N transfers to carbonyl O atom, respectively; Also, a-H achieves enantiotropy
in five channels using amino group N and carbonyl group O as bridges after the proton transfers from
the protonated amino group N to the N of the imidazole ring, respectively. Investigation on the potential
energy surface showed that the free energy barriers of rate-determining step for each of the five
channels are 245.6, 238.1, 297.3, 270.9 and 257.7 kJ/mol under the effect of recessive solvent; the
energy barriers are reduced to about 139.9, 120.7, 161.7, 142.7 and 157.3 kJ/mol under the effect of
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dominant solvent. The results show that His can racemize with a small amount in the water-liquid

environment, and it is relatively safe to be used to supply His for life.
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Fig.2 Reaction process of S-His enantiotropy in channel a under the effect of recessive solvent(Bond length unit: nm)
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Fig. 3 The free energy potential surface of S-His enantiotropy in channel a under the effect of recessive solvent
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Fig. 4 Reaction process of S-His enantiotropy in channel b and ¢ under the effect of recessive solvent(Bond length unit: nm)
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Fig. 5 The free energy potential surface of S-His enantiotropy reaction in channel b and ¢ under the effect of recessive solvent
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