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6-311++G(d,p) 4L (5w 3 03kl b DFT g HF (S (19 dawgd JI-E— 9 owoy - Juto —Y S 5 505988 90 (65§l SMNS1 9 (535 polin.) Jouo

HF/6-311++G(d,p) B3LYP/6-311++G(d,p)

Conformers
Energy Energy differences Energy Energy differences*
(kJ mol?) (kJ mol™?) (kJ mol?) (kJ mol?)

Rot 1 -989057.014 0.000 -995045.806 0.000

Rot 2 -989033.358 23.656 -995023.279 22.526

ng:,.w‘ ol 6)3T C."- Y J)J.:— PR %J\L’:-Lnj;]@ S48 g_,.;j CIF )\ ol Cewd LSJ\I:-L«J LSU‘}“UL.)‘ ‘57-‘,:
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HF B3LYP HF B3LYP

Bond lengths Exp.? Bond Angles Exp.?
6-311++G(d,p) 6-311++G(d,p)
C1-N7 1.312 1.334 1.349 N7-C1-N8 125.2 125.0 123.1
C1-N8 1.331 1.345 1.314 N7-C1-C11 118.3 118.2 119.9
Cil-C11 1.500 1.501 1.497 N8-C1-C11 116.4 116.7 116.9
N7-C4 1.331 1.343 1.368 N8-C2-09 118.1 117.9 118.0
C3-C4 1.368 1.381 1.367 C1-N8-C2 117.3 117.2 116.9
C2-C3 1.394 1.398 1.425 C1-N7-C4 116.5 116.4 116.8
C2-N8 1.306 1.324 1.350 N7-C4-C3 123.4 1234 122.8
C2-09 1.323 1.346 1.301 N8-C2-C3 122.7 122.8 122.3
09-H10 0.94 0.96 1.00 C2-C3-C4 114.7 115.2 -
C3-H5 1.07 1.08 0.95 C3-C2-09 119.2 119.4 119.6
C4-H6 1.07 1.08 -
C11-H12 1.08 1.09 0.97

2Values are taken from Refs. [16,17].
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Method Bond lengths R? Bond angles R?

HF/6-311++G(d,p) deal = 0.8202dexp + 0.2329  0.9130 Ocal = 0.7764 dexp + 26.674  0.9297

B3LYP/6-311++G(d,p)  dca = 0.8128dexp + 0.2555  0.9212 Ocal = 0.7855 dexp + 25.588  0.9349
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ED (Total electron density) ~ ESP (Electrostatic potential) MEP (molecular electrostatic potential map)
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'molecular electrostatic potential (MEP)
2electro-static potential (ESP)
3Total electronic density (TED)
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Bond Atom B3LYP
6-311++G(d,p)
C1-N7 C1 Sples
N7 Slpl.SO
C1-N8 c1 Stp209
N8 Slp1.73
C1-C11 c1 Stp1es
C11 Stp248
C2-C3 c2 Sip148
C3 Slp2.03
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C2-09 c2 S
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D T A T Rot 1 Rot 2
onor ype cceptor ype B3LYP/6-311++G(dp)

N7 LP (1) Cl1-N8 ¥ 13.29 12.85

N7 LP(1) Cl-cCi11 ok 1.75 1.70

N7 LP (1) C3-C4 ¥ 8.80 8.99

N8 LP (2) C1- N7 ok 11.24 12.11

N8 LP(1) Cl-cCi11 ok 1.62 1.81

N8 LP (1) C2-C3 ¥ 9.71 9.69

N8 LP (2) C2-09 w* 6.19 6.18

09 LP (1) C2-N8 ¥ 5.86 1.20

09 LP (2) C2-N8 ok 37.61 35.29
C2-N8 i C1- N7 ok 172.04 227.83
C2-N8 13 C3-C4 ¥ 111.20 180.22

UV-Vis G Juloxi 9 4 385 £V
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—B3LYP/6-311++G {d,p)
0.6 4 — Ethanol /B3LVF/6311++Gid p)
o5 | ~Chleraform/B3LYP /63110 +Gid. p) \

Ciscillator strength

170 175 150 155 120 195 200

Wavelength, nm
L 9 B3LYP gmhaw 38 DFT 59y 3l odlail b Jl-£— ooy wa— o —Y w5 (P 39,057 9 J4ibT) IM> 9 &35 56 50 idns sli9k 9 J o b .0 <&
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1 highest occupied molecular orbital (HOMO)

2 lowest unoccupied molecular orbital (LUMO)
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Occupied Orbitals DOS Spectrum — Virtual Orbitals
HOMO LUMOD

1.5 J

Energy (ey)

I Coes - Jeio T oo 5 (G901 Sl S b A S8

PCM Juwo 31 o3l b (P 29,45 9 J9ib1) (Mo 9 (36 56 53 JUHl (5551 § (SN D08 i2de oo Job polie 1 Jour

Ethanol Chloroform Gas Gas
»m) E@V) () Aom) E@EV) () Aam) E@V) () Major contribs
19221 6.4504 0.1376 24588 50425 0.0027 19248 6.4414 0.1333 HOMO->L+6 (67%)
182.85 6.7805 0.0056 199.18 6.2247 0.1442 187.67 6.6066 0.0059 H-2->L+6 (75%)

- 0, 2. 0, -
17579 7.0529 0.0849 19263 6.4364 0.0012 177.67 6.9785 0.0025 '(*112%3“8 (42%), H-2->1.+9 (31%), H-2->L+15
173.92 71288 0.0032 18240 6.7975 0.0244 17608 7.0414 0.0666 H-1->L.+6 (24%), HOMO->L+8 (36%), HOMO-

>L+9 (23%)

171.08  7.2471 0.0206 17309 7.1632 0.0242 17214 7.2025 0.0201 HOMO->LUMO (71%), HOMO->L+7 (12%)
15464 80176 0.0022 17017 7.2859 0.0055 15842 7.8265 0.0007 HOMO->L+1 (65%), HOMO->L+7 (12%)
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Frontier molecular orbitals (FMOs)
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DFT/B3LYP/6-

31144G(d,p) Ethanol Chloroform Gas
Etoar (Hartree) -376.69113 -376.68700 -376.67094
Erowmo (a.u.) -0.46653 -0.46438 -0.31919
ELumo (a.u.) 0.07965 0.07845 0.07520
AEHomo-LuMo gap (.U.) -0.54621 -0.5429 -0.32671
Dipole moment 4.4731 4.1340 2.9958
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Investigation the conformational stability2-methyl-pyrimidin-4-ol using Quantum chemical
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Abstract

The conformational structure of compound 2-methyl-pyrimidine-4-L was investigated after structure optimization using
quantum calculations based on HF and DFT density functional theory at B3LYP level with basic function 6-311++G(d, p).
And the most stable conformation structure was determined using energy calculations for the desired compound. Electron
transfer in visible-ultraviolet spectroscopy using PCM, energy gap using the difference between the highest occupied
molecular orbital (HOMO) and the lowest unoccupied molecular orbital (LUMO), Frontier molecular orbitals (FMOs) at
gas phase and solvent phase (ethanol and chloroform) have been studied. Also, the natural bonded orbitals have been
calculated by DFT/B3LYP/6-311 ++G(d, p) method to investigate the molecular chemical reactivity.

Keywords: 2-methyl-pyrimidin-4-ol, conformational structure, UV-Vis Spectrum, NBO, MEP.
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