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COMP. | Torsion | VDW Dip2 | Stretch | Bend SE
KcCal/mol
1 -0.0155 | 6.805 | -2.626 | 0.369 | 4.506 8.8987
2 0.07 6.28 -2.69 0.43 7.14 12.0989
3 3.40 12.659 | -1.69 0.80 13.22 29.1209
4 4.50 12.55 -1.67 0.808 | 12.365 | 29.1986
5 8.076 | 12.785 | -2.702 | 0.974 | 12.799 | 31.3038
6 -7.468 | 13.772 | -1.476 | 0.789 7.221 27.3315
7 7.248 | 13.292 | -1.648 | 0.922 | 12.066 | 32.5758
8 9.1022 | 16.903 | -1.536 | 1.633 | 10.249 | 30.0417
9 3.1984 | 14.502 | -1.8405 | 0.8954 | 12.0839 | 21.087
10 10.8700 | 15.1457 | -1.8608 | 0.9830 | 12.1148 | 29.9411
11 9.576 | 14.502 | -2.0607 | 1.0448 | 13.5533 | 37.4817
12 7.9756 | 16.755 | -1.7762 | 0.3650 | 12.9014 | 22.2438
13 -3.4257 | 15.7809 | -1.3598 | 0.8233 | 7.4332 | 17.1163
14 2.0963 | 6.8376 | -0.1335 | 1.7855 | 54.2678 | 17.6294

97




17 /S it — o] denlS il o) gl (el (Slganll s

G (1) Sl A5)ae 3 Adlad sl At clin o
OV OsSle a1 A )s dle] Al 4 (Y elld; (8.8987) e
5830 Led Jaad ol Ay Ll Ayt ST 4l Zehall 35l
el dn el Ao penall 5 A2hall Aed) avs Bsale (alidd)

(S.E) el clilel ad U 5l vie g oMel Joanll 8 Laadls
7 5) QLSHall 8 Leiag Jagale J<h LAl (s 3 Lol

31.3038) sl e a5 Adle L (S.E) ad cuilS Cum (8
$sn3 LSyl oha (55 W 35ay 13a5(30.0417 (32.5758

PM3aiyh & ciad so |y cilaniSodl Lk & gunal) Al cpiiall a8 13092

HE Charge Bond Length Angle

o (Coulomb) (Angstrom) (Degree)

- N3 c7 C4 c2 N8 | N3-C4 | N3-C7| C7-N8|N3-C2 0-H | C7T-N3-C2 | N3-C7T-N8 | C7T-N3-C4
1] 0.0153 | -0.0846 | -0.0743 | -0.0814 | -0.0966 | 1.4889 | 1.4286 | 1.3042 [ 1.4919 | 0.9498 | 114.7315| 119.0838 | 119.6535
2| 0.0024 | -0.0725 | -0.0976 | -0.079 | -0.1023 | 1.4883 | 1.4279 | 1.3006 | 1.4904 | 0.9507 | 115.2843 | 127.8425 | 118.5405
3| -0.0451 | -0.0692 | -0.0821 | -0.0779 | -0.1023 | 1.4891 | 1.4494 | 1.29041 | 1.4917 | 0.9497 | 113.1307 | 127.9676 | 116.2919
4 | -0.0458 | -0.0581 | -0.0841 | -0.0772 | -0.1023 | 1.4803 | 1.4620 | 1.2903 [ 1.4917 | 0.945 | 113.3814 | 127.9690 | 116.6181
51-0.0762 | -0.0734 | 0.0803 | -0.0762 | -0.1023 | 1.4905 | 1.4458 | 1.2895( 1.4936 | 0.9474 | 113.1288 | 127.4307 | 116.6598
6| -0.0425 | -0.0679 | 0.0863 | -0.0773 | -0.0905 | 1.4808 | 1.4475 | 1.2903 [ 1.4912 - | 113.5265 | 127.8962 | 116.4062
7| -0.0485 | -0.0669 | -0.0838 | -0.0747 | -0.0793 | 1.4933 | 1.4479 | 1.2902 | 1.4847 - | 114.0907 | 127.4950 | 117.0648
8| -0.0472 | -0.0473 | -0.0857 | -0.0763 | -0.0891 | 1.4807 | 1.4410 | 1.2904 | 1.4913 - | 113,7156 | 126.8522 | 118.0366
9| -0.0413 | -0.0651 | -0.0833 | -0.0788 | -0.0876 | 1.4802 | 1.4490 | 1.2891 [ 1.4911 - | 113.1252 | 127.4988 | 116.2500

10 | -0.0431 | -0.0603 | -0.0889 | -0.0764 | -0.0969 | 1.4894 | 1.4473 | 1.2005 | 1.4923 - | 113.76533 | 128.3238 | 116.6885

11 | 0.0304- | -0.054 | -0.0896 | -0.0789 | -0.0967 | 1.4889 | 1.4390 | 1.2889 | 1.4915 - | 113.5591 | 128.3130 | 119.0307

12 | -0.0174 | -0.0529 | -0.0832 | -0.0738 | -0.1206 | 1.4890 | 1.4465 | 1.2877 | 1.5061 - | 108.6624 | 138.2092 | 118.8172

13| -0.044 | -0.053 | -0.0826 | -0.0771 | -0.099 | 1.9892 | 1.4476 | 1.2008 | 1.4928 - | 113.3278 | 128.2847 | 116.7308

14 [ -0.0217 | 0.1633 | -0.0709 | -0.0663 | -0.6775 | 1.4843 | 1.4034 | 1.2044 | 1.4921 | 0.9851 | 116.4979 | 131.1320 | 124.9427
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Charge. In Coulomb Bond Length Angstrom Angle in Degree

Oqg 3N Cc7 C4 Cc2 N8 N3-C4 | N3-C7 | C7-N8 | N3-C2 | O-H | C7-N3-C2 | N3-C7-N8 | C7-N3-C4
1 -0.274 | 0.0046 | -0.023 -0.02 -0.155 1.482 1.27 1.264 1.483 | 0.939 119.394 129.835 119.428
2 -0.315 0.032 0.0168 -0.012 -0.163 | 1.4815 | 1.2725 | 1.2651 | 1.489 0.94 118.759 137.359 121.99
3 -0.304 0.079 -0.012 0.034 -0.348 | 1.4831 | 1.273 1.267 1.491 | 0971 118.36 141.51 122.02

4 -0.439 0.292 0.034 0.1698 -0.348 1.484 1.274 1.267 | 1.4906 | 0.972 116.49 133.732 123.99
5 -0.319 0.096 0.1698 -0.025 -0.247 1.485 1.273 | 1.2657 | 1.488 | 0.968 118.71 139.11 121.58
6 -0.299 0.095 -0.025 0.087 0.262 1.483 1.273 | 1.2667 | 1.4859 - 119.23 128.52 118.947
7 -0.3209 | 0.073 0.087 -0.092 -0.213 1.485 1.274 | 1.2668 | 1.489 - 119.27 139.70 121.349
8 -0.316 0.136 -0.029 | -0.0318 | -0.215 1.447 1431 | 1.3018 | 1.445 - 119.735 126.60 119.219
9 -0.343 | 0.1079 | -0.031 | -0.0114 | -0.2373 | 1.4841 | 1.2739 | 1.2671 | 1.4906 - 115.667 133.748 120.6119

10 -0.318 | 0.1003 | -0.0327 | -0.024 | -0.2389 | 1.4839 | 1.2741 | 1.2671 | 1.4931 - 118.403 141.119 121.868

11 -0.323 | 0.1114 | -0.0308 | -0.0208 | -0.2487 | 1.4827 | 1.2731 | 1.2657 | 1.4877 - 118.927 139.204 121.303

12 -0.27 0.082 -0.031 -0.026 -0.257 1482 | 1.2722 | 1.2666 | 1.484 - 119.829 128.631 119.688

13 -0.274 | 0.1015 | -0.028 -0.028 | -0.2727 | 1.4825 1.72 1.2665 | 1.485 - 119.7542 128.645 119.626

14 -0.289 0.397 -0.047 -0.035 -0.397 1479 | 1.2729 | 1.2657 | 1.492 0.94 118.224 141.595 124.171
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COMP. | HOMO | LUMO w M D E

e.v e.v e.v e.v e.v e.v
1 -8.668 | 3.778 | 0.980 | -2.445 | 6.223 | 8.8987
2 -8.813 | 4.146 | 0.429 | -2.3635 | 6.5095 | 12.0989
3 -9.301 | -0.954 | 3.150 | -5.127 | 4.173 | 29.1209
4 -9.557 | -1.235 | 3.498 | -5.396 | 4.161 | 29.1986
5 -9.464 | -0.507 | 2.268 | -4.980 | 4.478 | 31.3038
6 -9.496 | -0.925 | 27.284 | -4.972 | -0.453 | 27.3315
7 -9.496 | 1.300 | 1.555 | -4.098 | 5.398 | 32.5758
8 -9.255 | -1.963 | 4.314 | -5.609 | 3.646 | 30.0417
9 -9.488 | -0.938 | 3.178 | -5.213 | 4.275 | 21.087
10 -9.590 | -1.403 | 3.690 | 5.496 | 4.093 | 26.9411
11 -9.532 | -0.653 | 2.920 | -5.022 | 4.439 | 37.4817
12 -9.039 | -0.962 | 3.096 | -5.000 | 4.038 | 22.2438
13 -9.169 | -1.031 | 3.196 | -5.100 | 4.069 | 17.1163
14 -10.165 | 3.992 | 0.672 | -3.086 | 7.078 | 17.6294

e J8 (14) o8 Sl (HOMO) aasd (05 3kl o2a 4
O e du i 5 @bl b e 5S)sdlall 5 LSl Al
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COMP. HOMO LUMO W 1] D E
e.v e.v e.v e.v e.v e.v

1 -7.278 -8.951 0.04311 0.8365 8.114 8.8987

2 -7.924 -5.126 0.1499 -1.339 6.525 12.0989
3 -9.010 -0.946 3.0729 4.978 4.032 29.1209
4 -9.258 -0.433 2.6603 -4.845 4.412 29.1986
5 -9.099 -0.405 2.5973 -4.752 4.347 31.3038
6 -8.574 -0.869 0.0675 -0.721 3.852 27.3315
7 -8.675 0.961 3.0092 -4.818 3.857 32.5758
8 -8.138 -3.954 8.7366 -6.046 2.092 30.0417
9 -0.9207 -0.942 40.915 0.931 -0.010 21.087

10 -9.070 -0.716 2.8658 -4.893 4.177 29.9411
11 -9.107 -0.678 2.839 -4.892 4.214 37.4817
12 -9.058 -0.981 2.0192 -0.490 4.038 22.2438
13 -8.870 -0.996 6.1809 -4.933 3.937 17.1163
14 5.285 -9.560 0.3077 -2.137 7.4225 17.6294

Ciad s \ghy CilaSsd Lkl (PKa) oslil) ol s 17 Jgaa

.(PM3) A&k,
VDW -1.980
LUMO -1.863
C7N3C2 -1.602
Constants 100.342
Compound | VVV VDW | LUMO | C7N3C2 Pka
1 6.805 3.778 114.7315 10.7
2 6.28 4.146 115.2843 10.7
3 12.659 -0.954 113.1307 10
4 12.55 -1.235 113.3814 9.55
5 12.785 -0.507 113.1288 | 7.868
6 13.772 -0.925 113.5265 6.45
7 13.292 1.300 114.0907 6.81
8 16.903 -1.963 113.7156 2.07
9 14.502 -0.938 113.1252 5.27
10 15.1457 -1.403 | 113.76533 | 3.08
11 14.502 0.653 113.5591 4.4
12 16.755 -0.962 108.6624 | 3.546
13 15.7809 -1.031 113.3278 2.79
14 6.8376 3.992 116.4979 | 9.235
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O Leale Ulian 5 saiall SleasV1 Jolatll #5l5 cunsi
Gl 5 Ayl (PKa) A s 8 Legall Cyurid) aaas Pla
- Aeaiidl ylalls LY e 5358l Llaal) al) G5 Legin
L) Jalaal Al Jumidl il (7) o8y Json (PMB) ik
~7¢ VDWLUMO) &) <ysid ¢y (R°=0.899) »
5 adhll sdg Lale Jyeanl) a5 dad el a5 (C7-N3-C2
o bl chrid) i) s lealadiad o3 Sl pnall s elly
Y] Aalaal) (385 4plaill (PKE)ad lus 23 Cus (Pka) o

Pka=100.342+(-1.980*VDW)+(-1.863*LUMO)+ (-0.602*C7-N3-
c2)
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Lagiar Gl Pieatly 4,k (PKa) col) culh o (11) Jsss
Al 4B elspall

PM3 [ AM1

COMP. | Pka/Ca | Pka/the | APka | Pka/Ca | Pka/the | A Pka
1 10.674 10.7 0.03 10.674 1039 [ -0.28
2 10.5584 10.7 0.15 | 10.5584 | 10.67 0.12
3 9.972 10.08 0.108 9.972 6.8 3.17
4 9.546 9.55 0.004 | 9546 10.24 0.27
5 9.4378 7.868 | -1.569 | 9.437 8.936 0.5
6 6.409 6.45 0.041 6.409 6.873 0.47
7 4.8724 6.81 1.938 | 4.8724 6.74 1.87
8 2.9270 2.07 -0.857 | 29270 | 2.241 -0.68
9 4.5412 5.27 0.729 | 45412 437 -0.17
10 3.2254 3.08 -0.144 | 32254 | 3.6284 0.4
11 2.6218 4.4 222 | 26218 [ 4202 1.5
12 3.171 3.546 0.375 3.171 2.43 0.7
13 2.645 2.79 0.145 2.645 2.16 0.52
14 8.7186 9.235 | 0.5165 | 8.7186 9.1 0.39

Lagar lly (Mileatly 4kl (PKa) ool el o 1120988

PM3 AM1
COMP. | Pka/Ca | Pka/the | APka | Pka/Ca | Pka/the | A Pka
1 10.7 10.674 -0.216 10.39 10.5451 -0.1
2 10.7 1.05584 | -0.104 10.67 10.7 0.15
3 10.08 9.972 -0.264 6.8 9.6 -0.372
4 9.55 9.546 -0.002 10.24 9.6 0.146
5 7.868 9.4378 0.2331 8.936 9.66 0.2222
14 6.45 8.7186 0.014 6.873 8.322 -
0.3966

3 SNy Al palmdl oy ol laind LA (e
(e 05 -AML 5 PM3 sk Ghall 38 LS pall y5nal
Fl e WPIA (e Jpanll &5 lls AMT Zaph cllea Pla
Ch) a5 e 1D e PKa dad slaely cllyy 5 (as
dsmaall PKa  adl il Juad) cudac) Eua (VDW 5 C2
Jsaall) PK@ s G Gyl ad (e JanDly G (D) Jalail)
Aslen (a Lol Jsomall o5 301 Ly Libee Bl (11
il ally Qs e al Cingli S las) il
PKa md o cligpall ad el éua (1 54 59 52) @Sl
lan) Jaill Ales (o a3 3l Gl Lo 3gpaendll
o e Ml (o —1e(10.28 50.27 50.17 50.12) Dl
LSl Ay (e 5S) e Lesi L APKa ad culS ) oSl
L PKa a8 il (8 512 511 57 53) bl oa

sl Je (0.68 50.7 51.5 51.87 53.17) &
Aela (385 s i odle) 5)sSaally A gndl) pailadll of
Gl el 3 iladl) ClEaaY) edlase Jid il dasl) sl
G oyl ) Al LSl ol Al Asllas 2 ey LSl
5903 Ll Yy Aoy il 055 i il JIA3) 6l 50
ans b il 1Sx5 (18 Gl Gl S0y 3y A allan
Gyl el e HASI &85l Al @il A Gpda (and GlaY)
)5 o Al Gyl Malls 38y JAS) il acias A
o clalin ) e Jymall 8 lae Lt Laily ipleall il
i LS (sl i) 5l ol g sl Alall Crua cilineds
lmilint, ulS Ll isal) LSl Lk AML 2k 4

100

alaal g Jomidl 23S (8) o3y Jsaa (AML) Al b L
(VDW.C4:C2) 1) cysid) ¢y (R?=0.861) & Lls V)
i) a3 @l 5 Rl o3 edle Jpemall 5 3ad ol ag
&5 Eun (PKa) o e bal cssall SS1 o Lgalasind G5 S
13y Aalaall (385 a0yl (PKa) ad cloa

PKa=15.812+(15.298*C4)+(-

0.741*VDW)+(18.945*C2
Ciud el g clasSe Lok (PKa) culih il Glus 08 Jgaa
-(AM1) A.E.uh.n

C4 | 15.298
VDW | -0.741
C2 | 18.945
Constant | 15.812

Comp. C4 VDW Cc2 Pka

1 -0.023 6.805 -0.02 10.39

2 | -0.0168 6.28 -0.012 10.67

3 -0.012 12.659 0.034 6.8

4 0.034 12.55 | 0.1698 10.24

5| 0.1698 12.785 -0.025 8.936

6 -0.025 13.772 0.087 6.873

7 -0.087 13.292 -0.029 6.74

8 -0.029 16.903 | -0.0318 2.241

9 | -0.0331 14.728 | -0.0114 4.37

10 | -0.0327 | 10.8700 -0.024 | 3.6284

11 | -0.0318 9.576 | -0.0208 4.202

12 -0.031 7.9759 -0.026 2.43

13 -0.028 | 15.7809 -0.028 3.16

14 -0.047 6.8376 -0.035 9.1

ik (OH) pisial) 35252 Lkii ( pKa) colill bl ciluaa 19522

PM3
VDW -0.452
C7N3C2 -0.991
OH -7.654
Constant | 134.811
COMP. VDW C7N3C2 OH Pka
1 6.805 114.7315 | 0.9498 | 10.674
2 6.28 115.2843 | 0.9507 | 10.5584
3 12.659 | 113.1307 | 0.9497 9.972
4 12.55 113.3814 | 0.945 9.546
5 12.785 | 113.1288 | 0.9474 | 9.4378
14 6.8376 | 116.4979 | 0.9851 | 8.7186

Liyyhay (OH) ssial) agass Lk (PKa) cnlall el Gl 1100922

AM1

VDW -0.153
OH -7.959
HOMO -0.143
Constant 18.019

COMP. VDW OH HOMO | Pka

1 6.805 | 0.939 | -7.278 | 10.54

2 6.28 0.94 -7.924 10.7

3 12.659 | 0.971 | -9.010 9.6

4 1255 | 0.972 | -9.258 9.66

5 12.785 | 0.968 | -9.099 9.65

14 6.8376 | 0.94 5.285 8.32
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alculate lonozation Constants for some Acidic and Basic Compounds
Derived form N-formyl , Piprydine by using Semi Empirical
Methods (AM1 PM3)

Tiba Abdal-Mohsn Zabn , Faiz Mohsn Hamed
Chemistry department , College of Science , University of Tikrit, Tikrit , Iraq

Abstract

The research included a theoretical study to find the ionization constant for fourteen acidic and basic compounds
derived form N-formyl pipyridine (I) as a mother compound . They are in a forms of syn and anti oxime and
Schiff bases having different substituents. Using tow methods of the semi-experimental methods which
are(AM1, PM3) . And the relationship between the calculated physical variables was determined to gether with
the nature of the variables . These variables were then correlated with known chemicalvalues of the compounds.
Where the coefficient of correlation between the practical and theoretical values of the method (PM3) was
(0.3434) while the correlation coefficient brtween the practical and throretical values of a method (AM1) was
(0.868) . therefore, the AM1 method is better than the PM3 method because the results of this method are
somewhat closer to the results.
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