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293772 14645 | 1.0838 110.6353 | 1212513 | 123.6359 | 1185123 | 1205944
0392391 | -0.611959 | -0.735097 0.9667 14975 | 14765 | 112.7001 - 1174227 | 1161259 | 122.1804
1236849 | -0.724220 ] A737404 | 12609 | 0.9699 | 13982 | 14724 | 1.0738 | 14152 | 1IL7073 | 123.6806 | 1215358 | 1198945 | 1254397
0215014 | -0.696484 4-0.745961 12599 | 0.9675 | 13860 | 14690 | 1.0765 | 14120 | 113.01141 | 1227204 | 1219351 | 1181059 | 1243187
0254091 | -0.731782 ]-0.?38112 2633 | 05720 | 1.3%M7 | 1.4669 : 10731 | 14051 | 1120173 | 1235514 | 121.7049 | 1195722 | 1253288
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0242938 | -0.599524 | 723667 | 12545 }0.9?‘3’ 13863 | 14766 | 10794 | 14750 | 1123570 | 1227405 | 122.1278 | 120.0086 | 120.0888

(Cs, Na):Charges of azomethanz groupin Coulomb © (Q+): Charge of hydroxy] group in Coulomb . (0—Hg): Bond length in Angstrom ;
(Hys—0:—Cs): Angel i Degree .
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ev ev  |motomo|  Keal/Mol e o - m? o’
0.0951 | -0.3095 | 0.4046 -1.4794 -0.1072 | 0.028402 0.2023 1661 3496
0.0932 | -0.3242 | 04174 -3.3029 -0.1155 | 0.031960 0.2087 1651 3870
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0.0566 | -0.3192 | 03758 3.7400 -0.1313 | 0.045874 0.1879 1637 3797
0.0531 | -0.3178 | 03709 7.2666 -0.13235 | 0.047227 | 0.18545 1657 3776
0.0511 | -0.3106 | 03617 4.1493 -0.12975 | 0.046544 | 0.18085 1674 3831
0.0061 | -0.2989 0.305 -6.3476 -0.1464 | 0.070272 0.1525 1628 3764

(HOMO): Highest occupied molecular orbital | ( LUMO): Lowest unoccupied molecular orbital | (W): Global

electrophilcity index ; (): Electronic Chemical potential ; (n):Hardness ; ( S.E ):Steric Energy in Kcal / mole :

(C=N):Stretching frequency of azomethine group m cm ; (0-H):Stretching frequency of hydroxyl groupmem”™ |

(Hf):Heat of formation in Keal / mole
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110296988 |-0.698854 | -0.794071 | 12619 | 09851 |13523 10836 | 14711 | 1105030 | 121.4933 | 1232026 | 1184829 | 1208823

\
210337259 | -0.604650 |-0.755212 | 12552 | 0.9652 | 13747 | - | 14720 | 1139352 - | 1254579 | 1166677 | 1238970

\
3 10238407 |-0723786 |-0.736685 | 12610 | 09578 | 13967 | 10756 | 14131 | 1122848 | 1234995 | 1215431 | 1198089 | 1254216

| | |

4 | 0236746 | 0713153 |-0.736717 | 12599 | 0.9706 |13932 | 10747 | 14100 | 1123052 | 123.0642 | 1205433 | 1188895 | 1253211
\ \

5 | 0243052 !~0.715260 |-0742029 | 12622 | 09679 | 13901 | L0754 | 14049 | 1128706 | 1229193 | 1217507 | 1188950 | 1244799

\
B 10247530 |-0.717380 |-D.739665 | 12620 | 09695 |13931 | 10742 | 14088 | 1124622 ‘122.9709 | 1222159 | 1190517 | 1239752

| | |
8 | 0241420 |-0.597365 |-0.721150 | 12541 | 09738 | 13874 | 10769 | 14739 | 112.0379 | 1227801 | 1221390 | 1210786 | 119.5073

| ‘ 3
7 | 0.256680 §-0.?'.'0700 |-0.741673 | 12582 | 09699 (13927 | 10799 |13973 | 1125255 | 1235161 | 1198510 | 1188140 | 1275710
| . ‘ ‘ ‘ ‘
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w Charge Bond Length Bond Angle

Cs Ne 0; [C=N | OB | G-0: | GHe | No-Cos | Hum0r-Gs | BirCoNo | No-Go-Ce | 00-Gs-Co | Cu- N

110292183 |-0.696870 |-0.793463 [ 12623 | 0.9852 | 1.3526 | 10842 | 14731 | 1105250 | 1213861 | 1234695 | 1184591 | 1208310

\
2 10334381 |-0.602939 |-0.754289 | 12554 | 0.9637 | 13743 - | 14726 | 1138711 = 1253291 | 1168165 | 1234793

3 10233822 |-0.708129 ‘1-0.735041 1.2608 }ﬂ.%')(l | 13976 | 1.0766 | 14166 | 1117882 | 1231795 | 1213668 | 1194442

4 | 0237151 |-0.712228 }4)..739086 12614 | 0.5720 | 1.3939 | 1.0743 | 14118 | 1122607 | 1230750 | 1222741 | 118.8057

3 |0256405 |-0.735236 |-0.738442 | 1.2639 | 0.9741 | 13938 | 10724 | 14067 | 1119933 | 1236787 | 1217458 |119.34%6

6 |0.240888 | -0.715854 %43.741933 12622 | 09684 | 13899 | 10759 11.4038 127719 | 1218914 | 1219684 | 118.7316 | 1242202

70254532 | -0.763276 | -0.740450 | 12587 | 0.9712 | 13951 | 10788 | 13996 | 1125494 | 1234297 |120.0795 | 1193703 1126.5653

| | | |
8 10240953 |-0.596624 | -0.724921| 1.2542 | 0.9682 | 1.3856 | 1.0774 | 14751 | 1126163 | 1226104 | 1223183 | 120.6671 | 120.2929
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HFJ & psnal) &l piiall ilas ¥ Juladl) il o (11) Jyadl

3885.850 | -370.661
0.514 | 1566.5 | -122.44 | 0.487 | 1573.5 | -112.50 §0.023 | 3772.2 | -52.841 | 0.303 | 4229.522 | 637.156
No
0.267 | 16311 | -28.89 | 0.449 | 1428.2 | -299.06 § 0.583 | 9244.6 | 621.44 | 0.797 | 7389.710 | 4826.977
05
0.344 | -635.68 | 18153 | 0.242 | 235.25 | 11235 Jo.069 | 83262 | -3585.7 | 0.380 | 24020.05 | -16051.7
Cs=No
0.255 | 11918 | 473.76 | 0.193 | 1241.0 | 422.39 §0.978 | 21149.84 | -17877. | 0.989 | 22873.08 | -19544.4
0:—Hie
0.332 | 20983 | -322.73 | 0.167 | 1862.6 | -152.48 §0.807 | -6864.7 | 7706.4 | 0.670 | -3946.48 | 5583.779
Cs—04
» 0.391 | -229.0a | 17885 | 0.441 | -229.23 | 17455 Q0.799 | 90s62.2 | -34122. | 0.735 | 29795.56 | -24165.4
Cs—H1y
0171 | 1758.0 | -71.75 [ 0.269 | 1808.6 | -109.7¢ § 0.462 | 6542.2 | -1909.5 [ 0.213 | 4923.378 | -791.550
No—C1o
0.41 | 18905 | -2.129 | o.030 | 1701.0 | -0.442 Jo.799 | -9537.9 | 118.78 | 0.899 | -9583.75 | 119.084
| Hi-0s-Cs
0.117 | 1978.0 | -2.664 | 0.113 | 1926.6 | -2.2¢4 Jo.932 | -21126.1 | 202.79 | o0.722 | -11898.2 | 127.497
Hir~Ca~Ny
~ J0.049 | 17049 | -0.439 Jo.049 | 17556 | -0.853 Qo.116 | 50564 | -10.209 | 0.017 | 3961.565 | -1.411
Ne—Co—Ce
0.592 | 2a68.8 | 6.872 | 0.481 | 2375.3 | -6.086 J0.009 | 3691.4 | 0987 |o0.03¢ | 4259.260 | -3.953
0;~Cs5~Cy
0.00a | 13325 | 2572 0364 | 1371.0 | 2.265 QJo.582 | -303.5¢ | 33.183 | 0.344 | 1380.325 | 19.459
Cio~No-Cs
0.391 | 1650.7 | 1.159 | 0.415 | 1649.9 | 1.063 Jo.218 | 38055 | 6360 | o0.008 | 3789.256 | -0.197
SE
0.511 | 1563.1 | 243.02 | 0.438 | 1577.0 | 200.48 §o0.384 | 43939 | -1611.7 | 0.690 | 4853.456 | -2929.96
AE
0.523 | 17255 | 572.77 | 0.445 | 1715.9 | 493.27 J0.479 | 31400 | -5166.8 | 0.836 | 2688.156 | -8409.00
"
0.550 | 1678.2 | -565.18 | 0.485 | 1676.0 | -507.96 § 0.3¢5 | 3642.7 | 3490.1 | 0.728 | 3452.250 | 6945.377
w
0.503 | 15653 | 478.53 | 0.438 | 1577.1 | 408.82 J0.347 | 43932 | -3221.9 | 0.690 | 4854.390 | -5865.87
n
A 0.166 | 1509.0 | -457.87 | 0.165 | 1522.1 | -413.46 § 0.208 | 2051.6 | -5651.1 | 0.042 | 3488.469 | -961.508
HOMO
0.524 | 1637.2 | 270.82 | 0.450 | 1639.6 | 231.90 Jo.413 | 39182 | -2100.¢ | 0.770 | 3971.985 | -3606.50
LUMO
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Sl _phiadl & vCs=Ng

Variable

2013 (5)18 Adpuallp slell cy 55 Alns

A ABML! il V) Sula il gl aid (12) Js2ad)
G S s plS aul ) wdag HF J) Ay sday &g penaall &y gly_indl!

b

Cyg—H,7y I

4142.674

Steric Energy

3.263

-2817.052

Cs—Hyy

4081.976

Steric Energy

4.653

HOMO

1501.656

-2286.279

Cg—Hyy

2393.612

Steric Energy

4.510

HOMO

1827.156

Cs

259.239

-430.884

Sl pidall o VO, —Hie adf O AL lan ¥ Juladl) geilli ad (13) Jgad!

SOLVENT

Variable

ccl,

0;—Hyg

-16852.195

-1768.428

-11547.508

-18.623

4642.641
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19926.159

10846.466
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Sl puiiall e VCy=Ny msf Cow 4Dl lan V) Lulalll seilii ad (14) Js2ad)
S S i plS pol ) cwda HF J) 4 by 4 gesaad) 4 9L sadl)

SOLVENT | Variable

-489.920 -2386.650

4397.804

Cs—Hyy 5732.964 -6521.369

Steric Energy 4.865

0,—C—C, 16.662

Sl piiall fa Y 0,—Hye ad G ANl ilaa ) Juladll milli aid (15) Jgsad!
Jtiaall cwdas HF J) 4 pbay 4 pesaall 490 jd)

SOLVENT | Variable

His—0;—Cs 28.542 17848.068

0;—Hy -18081.015

-18228.688 15686.371

9.482

37.892

. zals (v OH) Laaill (<15 (C=N) cilalisgy)
oY) Sl pas cplaaill sailall pabiaiall pia Aabl74 el A gall ol rially A glal) il wally A glal) ay &1
Alenll lally Legiy 45)lhe opiiplll Laa giaadly HF Gnb e La Iias daaly ()5S dgpaenall

By dadaly 05 kil Gand LLEY) clas a5 il AN (e psil) 138 Aadlaad sl 8y em Jlaxindl] Lelasy
s dlle Ll O las o Alan) duhal milis Cyelal-6 el sigl el sl e Aoael) Lo
oLy Anhall o3a (A Badinal) Chiall dae S5y <) CHROH il cpdaaill 508l aliaiaV) oja s -2

L paall 2oy Jsilisal) G osil) Jalaill 558 sy CCIA (0

V) 5 (vC=N) gshaill jaliaiaVl Jiajal alyl 3% -3
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Theoretical Studies of some physical effective parameters to Infrared
absorption bands a number of some Schiff bases derivations in different

Solvents
A. A. Al-Taiee, Sh. N. Al-janaby
Chemistry Department , College of Education , University of Tikrit , Tikrit ,Iraq
(Received:14/5/ 2013 ---- Accepted:7/7/2013)

Abstract

This research is concerned with studying the vibration frequencies of the (C=N and O—H) groups in eight of
Schiff bases using the HF method as one of the ab initio methods of quantum mechanics. The gas phase is
compared with the situation of dissolving with the presence of the solvent such as methanol and tetrachloride
carbon to find out the features and energy variables that result from the structural variables for the (8) bases and
the various temperature , The results showed value by HF method in addition to agreement between the
experimental values and the calculated chemical behavior of these rules . The relations among each variables
has been evaluated .The extent and nature of the effect and impact of each variables upon the others is estimated
by the values of correlation coefficient and standard deviation. The result of the simple and multi parametric
correlation analysis showed good consistency between the experimental and Theoretical results .

185



