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Abstract: The chiral transition of amphoteric a-alanine divalent zinc (a-Ala*Zn*) complexes was stud-
ied by using the MO6 and MN15 method based on SMD model method of self-consistent reaction field the-
ory in Water/Liquid Phase. Three reaction pathways a, b and ¢ were investigated. In pathway a, a-H is

transferred using carbonyl O atom as a bridge. a-H is transferred with Zn atom and amino N atom as
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bridges in pathway b and ¢, respectively. Potential energy surface studies indicate that the chiral transi-

tion reaction in pathway ¢ has the most advantage. The free energy barrier which comes from the transi-

tion state of a-H transfers from a-C to amino N atom is 164. 9 kJ-mol~'. The pathway a of the chiral tran-

sition reaction is the second dominant pathway. The free energy barrier which comes from the transition

state of a-H transfers from a-C to Carbonyl O atom is 168. 9 kJ-mol™'. The pathway b of the chiral transi-

tion reaction is the disadvantaged pathway. The free energy barrier which comes from the transition state

of a-H transfers from a-C to Zn atom is 194. 2 kJ*mol~". The results show that a-Ala*Zn* can maintain

its chiral characteristics well in Water/Liquid Phase.

Key words: alanine; zinc ions; chiral transition; density functional theory; self-consistent reaction

field theory; transition state; energy barrier

SRR AR EEME TR, A
N7 (Zn™) BNFFE, S 5EAH
BOARI et AR, R R TR B B A A
AAEZEEN ., HARRE AV S 54 mKNn
Z AR S R A A R, AT TR YT RN
S5 TTOLERA L, BA Y E S . A TR
W, 5 DAL, b HA S S I 0 A B A 24
BAER

a-TNAME (a-alanine, a—Ala) & 4584 B fa] 2o
BT, el AR AT, A
Yo on oy SO AA . AR e R 43 22 - AR
(L-a—Ala) Ff-INER (D-a-Ala), RYstgHIA]
N S-a-NAR (S-Ala) FIR-NZAE (R-a-
Ala) o JiEYEHEAR R 1 a—Ala B A A [E] (1) A BRAE T,
RN L-a—Ala F 161, D-a-Alaid &4 T80
PR Y, BB BT a-Ala LAY A
T, ARG PR B TP 43 X5 A= i AR B A AR
ANFEER, SRR T A iR B AT B PR
T TP AR U T TS 2 . IRtk Dl al
Y TV 2 R e 4 BB W 15 45 S TH ek 2k
i A AN Ay B2

BT T B R N 45 T W 6 W T e S 1Y)
LR, AT 2 B2 S Ho4 B Bl & W) i TR FE
T KRBT . SCER [7-12] BF5ERW, a-
Ala TESAIRREIHIE, FEACRINE T A Gl I e
FEZRKWROAH T Al /b b 7H i, T B8 B 5 B £l 7 e
KR, Scmk [13] BBFS A, ZE R
B JHE ' S ) T LAAE K 3 5 8 i AL 5 K 51 ) B
HEACVERT T 923, 72 H il 2R RY A7 Al LU 22 28
R e S A, tnl DL sz /R s . SCik
[14] BF5KW], SWBNNT (5,5) Xf Ala i) Tk 4%
A8 S B W Y BRI AR . Sk [15] #F
FRW, Al EK 775 MOR 5311 1) M

AT Ala B 2245 M T . SCR [16-19] AYAFSE
FH, AL T a-Alafy Cu™, K, Ca” M Zn™ T
B BT e S X A S B

HHT, TR E U5 R T8 8+ &
TR 53 R TE A5 X6 H 20 R AN A P 8 H PR 45 44 1Y
o BEE X H AR BCALRE T . H R BE
F B HER LA SR T a- N2 RS TH e
S 2 KA a— TR R B THE G S F B A
FEEE NLIRE o AR TR a—TH IR EE 25 A A R A MEE I
WA e T Z4a, AN TAERMN®EZ kS5
TOIOKWAHT N R B ) TP A2

LB

SR A B ok O 4 e RN S A E AR R B
B R B 244k bR MO6 7 1 P A AR
NP Y SMD #5180 = Jr vk . 7E6-31++G (d,p)
AT SR RES GHERA T
R MR RETTREM ABEA 1. 3. 5. 7, HH
BcfaE) $aem Lok S g, RIS AR
B A R REIE IE ; SR B AR EEHLIE NBO  (natural
bond orbital) J5 7% TT5E T A AR Z ) NPA  (natural
population analysis) HLfif 5 38 2 X A8 B AT
IRC (NELRMAERR) TR, Biilad A ] 5
PE o 15 B0 RO 0 B v B AR TET, R A
WU &R A BRI MN1S 2 17 bR, 7 6-
311++G (3df,2pd) 1 fsh & A T 5 A aE .
MEHMEH C..=CAELTHE (6. MELAHIEAH
AE PR IE FLEL S RE . P RB R OE I B 2 298. 15
K)o KA T S-2 Ala 5 Zn* ECA W) Ala-Zn* @W
ICES-A@W, S-A@W 7E a il B S A4 155 17> S-HY
I VERICHE S-T1@W, £ 14> S-RI Al {& 0 /E S-
[1@W*; aFilb il H 45 X2 /E X" @W; 7E
aillif 5N H0 075 S-A B Zn B i, [AEF 24K



52 iRz CH AR

%60 %

BFES S-A DHEAIERNIKR, IE1/ES-A_l—
5H,0- (H,0),@W*, HAbARFREMLL, it
B TAER ] Gaussian16 ™' F2J% .

W
v

8,

(a) S-A 1@W

(b)R-A 1@W

2 R 5B

fESCHK [19] BYPIFIRE 2 M U AY Ala-Zn™ L&
YT K AR T AL, 53] S-A_1@W il S-A_2@W
K HFE X A DL 1

i

W

(©)S-A 2@W (d)R-A 2@W

BT KO PR R — M BEIC 5 W0 LA A 2

Fig. 1 Geometric configuration of two alanine divalent zinc complexes in water/liquid phase
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Fig. 2 The chiral transition process of S—A in pathway a in water/liquid phase (Bond length unit: nm)
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Fig. 3  The chiral transition process of S—A in pathway b in water/liquid phase (Bond length unit: nm)
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