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Quetiapine C20 A-Conformer | B-Conformer | C-Conformer
Total energy (a.u) | -1502.078 | -747.19 -2249.545 -2249.430 -2249.380
Adsorption energy | - __ 710563 | -410303 | -279.088
(kJ/mol)
Lowes(tcm?f;“ency 13431 | 261392 | 10.116 8.436 2.777
S-C(A) 1.403
01-C (A) 1.862
Ci-C(A) 2.383
Occupancy --- --- 1.98 1.95 1.99
Bond order --- --- 1 1 1
Bond energy (a.u) --- - -0.790 -0.536 -0.412
Hybridization - - Sp2% Sp>% Sp?9°
Dipole moment 5.03 0.00 19.68 8.16 9.41
(Deby)
Zero-pointenergy | 4359 181 | 325261 | 1713.04 1682.35 1682.42
(kJ/mol)
En (eV) -10.13 -4.350 -2.21 -4.48 -3.43
EL (eV) 1.57 2.840 2.59 2.26 2.05
HLG (eV) 11.94 7.19 4.80 6.74 5.48
n(ev) 5.97 3.60 2.40 3.37 2.74
b (eV) -4.40 -0.76 0.19 -1.11 -0.69
o (eV) 1.62 0.08 0.01 0.18 0.09
ANrmax( eV ) 0.74 0.21 -0.08 0.33 0.25
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Temperature AHgg (kd/mol) Cv (J/mol. K)

(K) A-Conformer | B-Conformer | C-Conformer | A-Conformer | B-Conformer | C-Conformer | Quetiapine Cao

298 -644.161 -370.198 -238.922 474.210 504.586 504.545 363.597 | 152.495
308 -644.425 -370.408 -239.130 491.808 521.792 521.752 374.607 | 158.426
318 -644.625 -370.584 -239.306 509.453 539.033 538.996 385.659 | 164.361
328 -644.869 -370.757 -239.480 527.122 556.286 556.250 396.737 | 170.287
338 -645.134 -370.947 -239.671 544.789 573.526 573.492 407.829 | 176.193
348 -645.400 -371.146 -239.869 562.430 590.730 590.698 418.920 | 182.066
358 -645.646 -371.310 -240.034 580.022 607.874 607.844 429.995 | 187.897
368 -645.903 -371.490 -240.214 597.541 624.938 624.908 441.040 | 193.676
378 -646.180 -371.679 -240.403 614.967 641.900 641.872 452.042 | 199.397
388 -646.429 -371.837 -240.562 632.278 658.741 658.714 462.986 | 205.050
398 -646.663 -371.996 -240.716 649.454 675.443 675.418 473.862 | 210.631
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Temperature (K)

AGag (kJ/mol)

Kin

A-Conformer

B-Conformer

C-Conformer

A-Conformer

B-Conformer

C-Conformer

298 -551.172 -288.454 -156.598 3.686x10%9% 3.449x10%50 2.731x10%?%7
308 -548.175 -285.579 -153.702 8.410x10%%? 2.573x10%48 1.135x10%%
318 -545.179 -282.737 -150.841 3.251x10%8° 2.644x10%4¢ 5.839x10%%
328 -542.169 -279.814 -147.899 2.019x10+8e 3.485x10" 3.494x10%23
338 -539.181 -276.897 -144.963 1.956x10*% 5.947x10%4? 2.474x10%?%?
348 -536.162 -274.007 -142.054 2.792x10+8° 1.295x10*4 2.060x10%?!
358 -533.164 -271.130 -139.158 5.787x10*"" 3.505%10%%° 1.978x10*%0
368 -530.331 -268.344 -136.357 1.771x10*" 1.189x10*%8 2.226x10%1°
378 -527.639 -265.628 -133.621 7.700x10%7? 4,932x10%%¢ 2.871x10%8
388 -524.890 -262.890 -130.864 4,353x10*7° 2.395x10%%° 4,087x10%7
398 -522.062 -260.152 -128.103 3.115x10+68 1.354x10*3* 6.410x10%16
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Abstract

In this research, IR and NBO computations were employed for investigating the performance of fullerene (Cz) as a
sensing material for detection of quetiapine. The negative values of adsorption energy, enthalpy changes, Gibbs free energy
variations showed quetiapine interaction with fullerene is exothermic, spontaneous and experimentally possible. The great
values of thermodynamic constant revealed quetiapine adsorption on the surface of Cy is irreversible and non-equilibrium.
The NBO results indicated a monovalent bond is formed between the medicine and the nanostructure with SP?
hybridization. Therefore, quetiapine interaction with fullerene is a chemisorption. The enhancement of specific heat
capacity values of the drug and nano-adsorbent showed thermal conductivity in the adsorption process improved
significantly and owing to the exothermic nature of interaction, fullerene can be used as a sensing material for construction
of new thermal sensors to quetiapine determination. Structural parameters including the energy of HOMO and LUMO
orbitals, bandgap, electrophilicity, chemical potential and chemical hardness were also computed and evaluated. The sharp
decline in bandgap after the drug adsorption on the surface of nanostructure proved that the electrochemical conductivity
and electrocatalytic properties improved after quetiapine interaction with the adsorbent and this nanostructure can be used

for development of novel electrochemical sensor in order to quetiapine determination.
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