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C.NO Compound logK (Exp)
1 R=P-CI;R1=P-NO2 4
2 R1=P-NO2 4.13
3 R=P-Br 4.5
4 R=P-OH;R1=P-NO2 4.58
5 R=P-OH 4.88
6 R1=P-[-N(CH3)2] 5.6
7 R=P-CI;R1=P-[-N(CH3)2] 5.6
8 R=P-OH;R1=P-[-N(CH3)2] 6
9 R=P-Br;R1=P-[-N(CH3)2] 6
10 R=P-CH3;R1=P-[-N(CH3)2] 6.3

R=H23;R1=H19
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ML, + L = ML, (K=[ML,] /[MLp]*
[L])...4)

@ily C odlel e¥alaall S aodaios cllb] sdeal) 55 Jia
Y JLall

K = Cll-u) I-u
aCaC  «'C (5)

) Gl —2
Augulall cluasll malys 3w (Chem.Office.V11) zalin 1a
o) e iiny LS. (GAUSSIAN  03) el (pacaiially
dacdl g dariially Apadall Gillual) (e 2pal) las) 4 5540
lag doleall Gigaall Laelay diadl 20kl cagad) 5Ly dall
O il SLilSually oS SlilSon sl puen o Jaidy alill
Adial) il ey il e i< Ll apas bl sda
oS - POyl At yugl) 8V Ay cuplly At SN
alsall 038 ¢ (7 200 oSl Al Bl alge 520 s
Lijall chlaall sl o gyall IS0 AaUall 4 Iy 436S)
Ll s byl cilin &5 cpsall 8,55 LUMO 5 HOMO
Lland) @yall e 2paal) 25mg e a2l salg¥) Jlstal
Al yaye Ao 508 He Lel Y LogK ad joadl derdtill
el s GADRD (e 05 SE w Sl ilSan 3D L il
L) Slilall 3k L (PM3) LS dagal) (S kil
Glbluall oda aaes (HF) dipb L 3ihh sae (e 0S5 4d
Aol slaas€ll ellaias oot P 2l e 535m50 (55
Pty gl 5 LS (S Al A akall s b 2
a8 AN a5 Ailan) eV alaadl PLA e S - B alal)
1las)) Chpriall s o A Ao Jgand) Ll V) Jalas
L=yl . (HOMO,LUMO) ciyling¥) a8l Jie 4aSyilly

gl O A Limg )38 yualy) (1555 e )adll il acladl
Sl ) Sl Sally as V) A e sandd g SN
(- Coas3V) degane o bl oy a8 Blal oS5 00
aas Pleilss U 4 iy &)y desansS el s CH=N-)
daph e dalys ¢ Aasiall Bl T JLs¥) Gob oo Al
- e ganall sdgl Cpmg il 3 LpaY) e ilig SN 935
s WV s o V) 2ilga) (e 8y cmnall (il aclsd
il ol Al sab (I lld s (G Dl ASY)
by DBl il e Lol oall el Jlae b lgaliaiu)
b i aelg cuatial LS B L L) clpads ) g
CalaaS Lgaladiud a5 s Ay eall Glidsy Ll Jlae
o Lealaniad 1) ALYl L lylailly LyaSll slias il Sl
B Apatl G aelgi el BT g 10l godall Jlse
35 e O AVl SLSSally Alapall Jlas 8 Aals
NS L yrimnt Algg s LglSba dimine (C = N) cilesens
aplaall Sy Al i) (e dals desane o Ciypan
ia b daall o agandy ofialdl (e aall Gis g3 Y
IO g

Ll oldly Alasll Joanll & Luaal 15 LOGK ool il aay
e <05 P gav) udall Jpinlly Alapall Jsis e Sl
e ol Miin 0ol o) dugime Lialan) o das2Y)
PR e Babaall g ynagl) G il die elsall A b (s
1Y) D elgal) 300 @agl Py mal il s o8
Aol it (b elsall clia aish (sae adiy Haaglald
O - elsall L ailasl) @bl e Saad B S 510 e
Olsil) s (e 95 (o Tyl il (Sl Ayl (e SIS
DY)l 085 sy LA il Baall (g Sl a0k (g3
U il (S5 o) i Tl 858 5l cSlelinl) 38 ulidl
Nl aie el e (S . Slieall 0sS b d L
- &l gkl

M+L e==b ML, (K= [MLy] /[M]*[L])

(1)

114



Int.3, Loc.5, Article 1D:2022-P1-15

o AL Ly IV AU (g (3dl) ey PP i) &g
Lom s 52l M sl 8 Amsall ligio ) ladas ecadl)
Ln ) o aad e el al) a8 g SN 335 Al
Ly Zllall 250 5gS0 ddlad) 3 N 853 e 5S40 g 5SIY)
a3 LS g il 853 (e gyl (C2) syl 83 e (il
[P UNIPRLAA. [P DU A PGCN PSS g BV
s A adall o ol Gus e Lyl (R,RL) dcagadl
O 0Sa (s g Ul Cad aclaal daehall il Jias
dalse 40 aSams () ghdll (3 Leal)d aaigy «clSall 020 224
g Asjall 48U 53y 4 2y 2 Adle ) JalaS L Ailid
slatY L d8leal) A iy SN a8 8aly) (A (52529 doyhana)
DSl Ll paelaall oda afiaas (3 L) Ban e JlEl] el
Lt yugl) algly Lgidlial pa el cOlalanl) g AL
5 o S DAl o3 a Al iasa ol oA cDlalally
il wal of - Lgiad Ao alaie WU Lellis of dial) Aol
LSl bl ol (Ao 5355 Al dygeadl) d8lally 45054
¢(C-N=C) d_shlly (C-N5 C=N) ,—als¥l Jsda dushyall 2 8
DAl dlhy ¢(S.E) delill 48y a5l o(He) ool shas
-(Bend,Dip,Strech, Torsion, )l dlag (VDW) 3lé)s sl
281 LUMO s HOMO  dijall ¥ lanys¥) 45Ul o) L
g I Lo G (e Je Ll Lglsnay culiyall ay)hiinly A8l
ol o5 Al (V) Gl Gas ps . dadslSon
agally (n)sdlaall Jie Aniall VL aY) aed e slae¥l
(M) 3 Al adll o)) L (W)aakds s dalag (M) Slaes)
) 5 Lah S5l S A0led €T (0585 483 of e Js
LeSsbee b e g SIS el Bl o ) () J el
+= Y%(Exomo M = %( E.Lumo - Enomo ) --(6) 1
w= % c(8) E.Lumo) ()

ufw-d’“su.!"y@g’”,uewm/“ﬁ

Sl alal) Calidas dingugl) saals¥) cils il
_ [20]&@\)&

albluwal) @@k -3

(Parameterized Methods) PM3 :4ik-1-3
Ledlind) a5 Ay 4pdl) Glaad) 330k e (PM3) dipb 2
sda Lliadl ()5S danpas Clily 5 duyide Glaglas o SlaeYh
& bl vie @iy dimg gl Bl Ly mlaas (8 A2kl
cllualiala  (PM3) danh of - P ailad sl cils
SRS, Unall Jane (8 as iyl o3, il alial)
LS ¢ ¥ gl LapasY e piiiall lusidl) ps A8e Joucadl
cblaal) bk A3k dogh <y ) zlaas Y lghlaa
Aol

Hartree- Fock :¢s @il 4k —2-3
T Ledely e sed Apuledl) Sl ik ST (e aa
ol dapk Ao aqias (ADiNitio) dewlaY) cilbleall Y
bylais) (1Say lly @b (g55)la Ayl ddg peall MV
sl il gl e lig SNV Baseie dasall Ay Cai (HF) o
22a Coaser 09l (S g S dlal dnse Jlsad bl
O g (dlys¥) Al Jlas G Aliiss Bgean Dy Akl
) ol RV g SN (e daBsn Jine i raslsS iLE
NS dadgal Ao (891 g SN aa Joliie JBIS (ga Silay
- @AY Dl S L lalinll

Ladlially gilat) —4

as daally Al il 385 Gyl Lkl lilual) cupal
Sl dad o Ll 3V (% ally ol Alladll 3S0all aaas
P laall e gl dllia of aslea . LSl logk )
s b GO Ll a3 Abyall oda 3 lSke ind el
25 ) Gl Clad L lledll o Blsall 58I (5
b Lelasi ) a8l 53S0 e L il 52 . (C3,C2,N1)

(MM2) diyh aladiuls il so (i) Lkt dyguaal) 4dUal) cpiiall :2 Jgan

COM.NO | E Stretch E Bend E Torsion E Non-1.4 VDW E 1.4 VDW TE
1 0.9146 | 8.4005 | -3.1655 2.4254 17.6974 | 24.4372
2 0.9063 | 8.2542 | -3.0515 2.5568 17.2266 | 24.5693
3 0.8015 | 7.3143 | -2.7864 1.3202 155114 | 22.4956
4 0.8915 | 8.7095 | -2.9022 2.1513 15.9544 | 21.8653
5 0.7861 | 8.2631 | -3.1905 0.9851 13.6407 | 20.5712
6 1.2282 | 12.1607 | -4.8893 4.4891 18.4782 | 31.8963
7 1.25 12.4004 | -5.0311 4.286 18.9257 | 32.4672
8 1.2645 | 12.9217 | -4.8783 3.8827 17.1503 | 30.8463
9 1.2485 | 12.5805 | -5.0981 4.1529 19.0952 | 32.6101
10 1.2901 | 12.0257 | -5.3053 4.3301 19.0869 | 31.8203
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COM.NO Charge(Coulomb) Bond Length(A) Angle Hf TE
N1 C2 C3 [C=—NE—n | C2N1C3
1 -0.13 -0.0118 -0.0244 1.28 1.409 127 72.101 | -118
2 -0.126 -0.0179 -0.0286 1.279 141 126.2 | 78952 | -104
3 -0.155 0.011 0.0033 1.281 | 1.408 | 126.82 | 78.399 | -86.76
4 -0.131 -0.02 -0.059 1.278 | 1.471 129.9 34.8 -116
5 -0.157 0.0019 -0.044 1.279 | 1405 | 129.77 30.9 -86
6 -0.177 0.0243 -0.0009 1.281 | 1.405 129.6 | 83.137 | -93
7 -0.178 0.0296 0.003 1.281 | 1.404 129.2 | 76.217 | -107
8 -0.168 0.0161 -0.0374 1.281 | 1.405 129 87.4 -106
9 -0.181 0.0335 0.0163 1.281 | 1.404 129.3 38.69 | -105
10 -0.174 0.0213 -0.0071 1.281 | 1.404 129.1 115.6 -99
COMP NO. | HOMO (ev) LUMO (ev) 1] (ev) Y (ev) o (ev)
1 -0.346 -0.094 0.126 -0.22 0.003
2 -0.347 -0.091 0.128 -0.219 0.003
3 -0.324 -0.043 0.141 -0.183 0.002
4 -0.338 -0.09 0.124 -0.214 0.003
5 -0.31 -0.034 0.138 -0.172 0.002
6 -0.289 -0.02 0.135 -0.154 0.002
7 -0.292 -0.026 0.133 -0.159 0.002
8 -0.286 -0.019 0.133 -0.152 0.002
9 -0.294 -0.027 0.133 -0.16 0.002
10 -0.287 -0.019 0.134 -0.153 0.002
(HF) diyhy cind so il Ui dypnal) dBUally duglijudl) cpiliall wd 4 Jsaa
COM.NO Charge (Coulomb) Bond Length (A) | Angle (Degree) TE
N1 C2 C3 [c=c | Jc—=¢ | C2N1C3
1 -0.705 0.223 0.233 1.257 1.412 130.4 -1209
2 -0.7 0.219 0.228 1.257 1.415 130.7 -752.32
3 -0.714 0.222 0.24 1.258 1411 129.7 -3109
4 -0.701 0.214 0.21 1.257 1.414 1311 -3114
5 -0.718 0.219 0.214 1.259 1.415 130.7 -756
6 -0.736 0.234 0.241 1.26 1.412 130.5 -682
7 -0.736 0.236 0.242 1.262 1.409 129.5 -1139
8 -0.738 0.231 0.22 1.261 1.413 130.8 -756
9 -0.742 0.238 0.247 1.261 1.408 130.5 -3241.8
10 -0.744 0.234 0.234 1.261 1.413 1314 -721
COMP NO. HOMO (ev) LUMO (ev) | 11 (ev) y (ev) o (ev)
1 -0.317 -0.027 0.145 -0.172 0.102
2 -0.311 -0.02 0.145 -0.166 0.094
3 -0.338 -0.09 0.124 -0.214 0.185
4 -0.307 0.024 0.165 -0.141 0.06
5 -0.29 0.088 0.189 -0.101 0.027
6 -0.271 0.102 0.186 -0.085 0.019
7 -0.279 0.091 0.185 -0.094 0.024
8 -0.247 0.089 0.168 -0.079 0.019
9 -0.259 0.077 0.168 -0.091 0.025
10 -0.249 0.088 0.168 -0.081 0.019
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Variables Log H L ® M M- M- | BL-C- | Stretch | Bend | Stretch- | Torsion
K N1 C2 N Bend

Log K 1

H 0.91 1

L 0.757 | 0.925 1

o) 0.88 | 0.994 | 0.958 1

u 0.839 | 0.976 | 0.986 | 0.992 1

M-N1 0.616 | 0.771 | 0.878 | 0.808 | 0.846 1

M-C2 0.56 | 0.716 | 0.828 | 0.752 | 0.792 | 0.986 1

BL-C-N 0.39 | 0456 | 0.36 | 0.42 | 0.408 | 0.306 | 0.368 1

Stretch 0.776 | 0.666 | 0.434 | 0.598 | 0.54 | 0.402 | 0.39 | 0.563 1

Bend 0.826 | 0.755 | 0.513 | 0.691 | 0.626 | 0.437 | 0.416 | 0.567 | 0.958 1
Stretch-Bend | 0.815 | 0.767 | 0.576 | 0.714 | 0.669 | 0.582 | 0.575 | 0.591 | 0.962 | 0.941 1

Torsion 0.87 | 0.805 | 0.598 | 0.748 | 0.697 | 0.537 | 0.529 | 0.651 | 0.953 | 0.949 0.97 1

H=HOMO; L=LUMO; M= Mullikan Charge; BL=Bond Length;

V) ) Lalend) Aagilly HF &y Lgeenal) 4] clpiiall salaY) slaaad Bl ¥ Jalas o 16 Jia

Vareable | logKa H L ® 1 | M-N1 | M-C2 | BL-C=N | Stretch | Bend | Torsion
logKa 1

H | 0.925 1

L | 0619 | 0.78 1

o | 0529 | 0.773 | 0.96 1

p| 0728 | 0.891 | 0.976 | 0.947 1

N1 | 0.927 | 0.74 | 0.543 | 0.424 | 0.635 1

C2 | 0.674 | 0.537 | 0.339 | 0.275 | 0.419 | 0.837 1
BL-C=N | 0.854 | 0.687 | 0.582 | 0.462 | 0.648 | 0.916 | 0.773 1

Stretch | 0.776 | 0.759 | 0.496 | 0.477 | 0.604 | 0.764 | 0.815 0.726 1

Bend | 0.826 | 0.832 | 0.632 | 0.598 | 0.729 | 0.803 | 0.783 0.796 | 0.958 1
Torsion | 0.87 | 0.817 | 0.602 | 0.546 | 0.702 | 0.897 | 0.878 0.852 | 0.953 | 0.949 1

H=HOMO; L=LUMO; M= Mullikan Charge; BL=Bond Length;

(HF) &y LD slaadd BLEN) Jalas o o8 Jsn

(PM3) 4 by gﬁl.’:fd\ slaadl Ll ¥ Jalea ad 17 Jgan

log K R2 S.E | (Constant) log K R® S.E (Constant)
HOMO, N1 0.963 | 0.182 -13.844 HOMO,N1 0.923 0.265 17.488
N1, LUMO 0.94 | 0.233 -23.44 HOMO,H¢ 0.911 0.284 15.091
Torsion, N1 0.932 | 0.249 -21.724 HOMO,C2 0.923 0.264 16.671
HOMO, Torsion 0.907 | 0.291 6.975 HOMO,C3 0.913 0.281 15.091
Length(C=N), N1 0.927 | 0.257 -45.074 HOMO,Length C=N 0.916 0.275 13.545
HOMO, Length(C=N) | 0.935 | 0.244 | -264.547 HOMO,TE 0.944 0.226 14.029
Bend, HOMO 0.881 | 0.328 8.07 Stretch, HOMO 0.942 0.229 11.149
N1, Bend 0.938 | 0.237 -21.316 Bend, HOMO 0.937 0.239 10.824
Stretch-Bend , N1 0.928 | 0.256 -25.868 Torsion, HOMO 0.941 0.231 10.138
HOMO, Stretch-Bend | 0.909 | 0.287 8.932 1,4VvDW, HOMO 0.931 0.251 13.061
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Stretch)+( -103.915* Length C-N) (Constant) 159.337
.. . e . - HOMO 24.527
(PM3) 4dyhay dgplaill JLa5uN) culsd axd :11 Jga> Stretch 1.653
COM .NO (Constant) 159.337 Length C-N -103.91
HOMO 24.527 log K R2 S.E | (Constant)
- Sttfﬁt(cg 5 1336%315 Hf, HOMO, Stretch 0.947 [ 0.237 | 11.001
ength (& RS N1, Stretch, HOMO 0946 | 0.24 12.942
HOMO Stretch Length (C-N) | LogK (Theo) : :
1 0.3455 0.9146 1427 2083 C2, Stretch, HOMO 0.948 0.235 12.652
3 -0.3239 0.8015 1.425 4.639 Length C-N, HOMO, Stretch 0.957 0.213 159.337
4 -0.3378 0.8915 1.424 4.55 Bend, HOMO, Stretch 0.942 0.247 11.382
5 -0.3104 0.7861 1.427 4.737 Torsion, HOMO, Stretch 0.942 0.247 10.75
6 -0.2887 1.2282 1.428 5.896
7 0.2917 1.25 1.429 5.754 P s . -
8 20,2855 1.2645 1428 6.034 (HF) 4k (O slasid L) dalea pd 10 dgia
9 -0.2936 1.2485 1.428 5.809 (Constant) | -17.973
10 -0.2869 1.2901 1.428 6.042 HOMO 8.647
(N1, HOMO, C2) ciyssall ; (HF) dasbal g; ;‘ggi
LogK= -17.9728+(8.64692 * HOMO)+( -43.53997 ;alalsull log K hz S.E | (Constant)
* N1)+( -25.9119 * C2) LUMO, N1, HOMO 0.964 | 0.194 -13.094
.. R - s s C2, HOMO, N1 0.974 | 0.167 -17.973
(HF) ARuky 4B LAY Culg o8 112 g C3,HOMO,NL | 0971 | 0.174 | -20.194
COM .NO | (Constant) | -17.9728 Length (C=N), HOMO, N1 0.963 | 0.197 -17.392
HOMO 8.64692 Angle(C=N-C), N1, HOMO 0.969 | 0.181 -43.883
N1 -43.53997 Torsion, HOMO, N1 0.965 | 0.191 -16.63
C2 -25.9119 1,4 VDW, HOMO, N1 0.965 | 0.193 -14.173
HOMO N1 C2 | LogK (Theo) _ .
1 -0.317 -0.705 [ 0.223 4.184 ki LogK _Laid) culsh ad cilus
2 -0.311 -0.699 0.219 4.095 . e o et s - T .
3 0338 | 0714 | 0202 | 4423 Pa opdall Sl 2kl GhLIL DY) Clsh o8 il &
4 -0.307 -0.701 0.214 4.352 3 R2 W ded)) ) el o oyt dnles dalee
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Calculating the stability constants for a number of aromatic Schiff bases
theoretically using the AM1 quasi-experimental method and the basic DFT

method and comparing the results
Adil R. A. Al-Jboory, Zaheda A. N.Abdulla, Faiz M.H. Al-Abady

Abstract

This study includes finding the values of stability constants by theoretical methods and comparing them with the
practical values of a number of Schiff bases prepared from vanillin and vanillin and their substitutes in the para
position using the chemical computational program (Chem Office 2011). Calculations methods can be divided
into two main parts, the first part includes molecular mechanics methods (MMZ2). It is based on the principle of
its work on Newton's laws and through which the compound can be prepared for calculations. As for the second
part, it includes the methods of quantum mechanics, which are divided into methods of semi-empirical
calculations of the extended structure theory, including the method (PM3), and methods of basic calculations,
which consist of several methods, including the (HF) method. It is based on Schrédinger's laws. The variables
that were calculated for this study included the presence of two types of variables, one of which is the inductive
effects such as the energies of bonds and the values of angles and charges on the atoms. As for the other
variables, they were the energy or space variables such as Vander Waal forces (VDW), as well as the values of
the highest occupied molecular orbital (HOMO) and the lowest unoccupied molecular orbital (LUMO), the
chemical electron potential (u), the guide Spherical electrophile (W), hardness 1), and values of heat of
formation energies (Hf). After completing the calculations by theoretical methods and extracting the results, the
statistical analysis was carried out using the statistical program SPSS version 23). And by the methods of single,
binary and multiple statistics to find the relationship between the calculated variables through the values of the
correlation coefficients (R2). Through the study, it was found that there is a great agreement between the
theoretical and practical values of the stability constants of compounds through the values of the correlation
coefficient, which is (0.97) for the (HF) method, and its value is (0.95) for the (PM3) method. This indicates the
accuracy of the values of the calculated variables
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