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Fig.1 Optimized HF /6-31G* geometries of acetylcholine

BAh, KT HE—FRIERTS G M T WL B ERE/NEN (RRMFS, RIE
HEF/6-31G" K b, RAZE TR BE LR T EMNARRER, RS TR AR

fE ZPVE , #H FHIF Hartree-Fock f1 MP2 B fiEM.
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Table 1 Energies, dipole moments and dihedral angles of gauche and trans of acetylcholine

Method Gauche ‘Trans
Total energy HF/6-31G"/ [HF [6-31G° —478.3615504  -478.3612435
{au.) MP2/6-31G"//HF 6-31G* —A7D.7825018  -479.7831552
Relative energy HF/6-31G"//HF /6-315" 0 0.83
{ klmol™") MPZ2/6-31G"/ /HF f6-31G" 0 -1.48
Zero point vibrational HF/6-31G"/ /HF /6-31G" 0.2537954 0.2533707

energy (aa.)

Total energy (a.u.) HF/6-31G*/ /HF /6-31G" ATRI07TE40  —4TH L0TET2H
{ including ZPVE ) MP2/6-31G* //HF [6-31G" ~479.5287964  —479.5295845
Relative energy HF/6-31G*/ /HF /6-31G" 0 0.24
{ kJ-mol™!) MP2/6-21G*/ /HF /6-31G* ] -2.07
{ including ZPVE )
Dipole moment HF /6-31G*//HF /6-31G" 56.75 7918
(107" C-m) MP2/6-31G"/ /HF /6-31G* 56.78 7R.31
HF/6-31G" {full optimization} T0.8 ~171.1
HF /MB(7/3)! 125 -115
Dihedral angle HF/DZ{9/5)1 ~T5 ~-160
n/(*) HF /4-21GM1 180 / 171.9
LonChole AchCl (erystal strucr_ru:rjlnj 166.9
AchBr (crystal structrue)l’!! TR.9
Achl (crystal structrue)!?? £3.0
AchCO4(erystal structrue)'*) 179.8

W AR Gaussian 90 B RHBGHERR A, 77 8t WA i W T2 L% %E Sun SPARC
TAES SR, He SCF BREA Direct SCF W#kk ), MP2 SR Semi-Direct
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Fig.2 MP2/6-31G* electrostatic
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B3t HF/6-31G" ifRMEH AOHRIEHTRMEE, RHTIRAME LABAE HomMA
T BRI SERI% T9.8° A -171.1°. EIEEFS AchBr 1 Achl fdhik X T 308 789 ° M
83.0 * AR 1114 | SEBRIFS AchCl #1 AchCIO, 89 X st ¥i® —166.9° M 179.8° (AP
~180.2°) dgxdey U3 (R 1), BHZMERERTREMMHRBCHREE M0 MK
IR RAETER. AL - EA n MEAREEERHE U0 ERaERM. MR, NHER
SLIAFFEE R —E TR R.

7r Hartree-Fock K¥, #R G % T 8% 0.83k)J-mol~! , Tk MP2 KFHR T H G
BE 148 kl-mol~!, #—BHRB HAMMTE, & Hartree-Fock &5, ## G & T B
0.24kJ)-mol~! , £ MP2 &58], T # G B2 2.07kJ-mol™!. KFEARMHHAR G A T HEER
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Ab Initio Study on the Conformation and Molecular Electrostatic Potentials
of the Acetylcholine

Wang Yibo  Shi Hongyun
{Department of Chemistry, Guizhou University, Guiyang 550025, China)

Abstract All-electron ab initio calculations of acetylcholine (Ach) ion have been carried
out at the Hartree-Fock and the second order Moller-Plesset. perturbation theory MP2
levels using 6-31G* basis set. Two stable conformations of gauche and trans forms of Ach
have been found. Tt was found that after zero-point vibrational energy ZPVE corrections,
at the Hartree-Fock level the gauche form is 0.24kJ-mol ™! more stable than the trans, but
at MP2 level the trans is 2.07kJ-mol~! more stable than the gauche. The Harmonic vibra-
tional frequencies have been computed at HF/6-31G* level. The Molecular Electrostatic
Potentials, MEP contour maps of two conformations of the Ach based on MP2 wavefunc-
tions are shown in this article,

Keywords: Acetylcholine, Ab initio, MP2, Conformation, Molecular electrostatic
potential
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