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ABSTRACT

In the present investigation five number of Schiff base derivatives was synthesized and characterized by FT-IR, and
spectra. To identify the stable structure of the molecule meticulous conformational analysis was performed. The
optimized geometrical parameters obtained by DFT calculations using B3LYP/6-31G(d,p) level method. The
calculated HOMO and LUMO energies show that the charge transfers occur with in the molecule. Mulliken charges
were also calculated using B3LYP/6-31G(d,p) level method. Besides, molecular electrostatic potential (MEP) were
performed by the DFT method.

INTRODUCTION

Schiff bases which contain an imine(-N=CH-) groupa&ts much interest in synthetic chemistry. Saoeor
atoms such as N, O,S in Schiff bases have strucsumalarities with natural biological systems amdports in
elucidating the mechanism of transformations amémasation reactions due to presence of imine (N5 @roup
[1].Schiff base compounds possess potent antitulaf2,3], anticancer [4,5], anti-inflammatory [§, Antioxidant
[8,9], antimalarial [10], antiviral [11,12]and aotinvulsant [13] activity. Also, it was reported tfsme of these
compounds possess potent antibacterial, antifunigaipicidal and clinical activities [14, 15].Furth®re,
Indazolone and its derivatives have been widelgistidue to their broad range of biological adtt such ascell
apoptosis[16], rheumatoid arthritis[17], antiprefitive effect[18], Occular hypertension and glaoafl9],
psychotic activity[20], hypotensive activity[21],besity[22], tumorcell cytotoxic assay[23],anti-hyjj@demic
activity[24], Trichomonacidal activity[25], Analges and antipyretic activity[26],antiprotozoal adtif27],
antidiabetic activity[28],anti-inflammatory actiy[29], antiarthritic effect[30],local anaesthetictiaity[31],platelet
anti aggregating effect[32], anti spermatogenitviagf33],antihypertensive[34]activities.

In the present work, we prepared five Schiff basevdtives of Indazole moiety. In order to achi¢kis objective,
FT-IR and NMR spectroscopic studies along with CHROIMO (highest occupied molecular orbital)LUMO (loste
unoccupied molecular orbital) analysis have beeriopeed by applying density functional theory cdddions

based on Becke3-Lee-Yang—Parr (B3LYP) with 6-3163(@s basis set.

MATERIALS AND METHODS
All the chemicals and solvents used were of AR gratitained from Sigma Aldrich, Lobachemie (Indi&eT
melting points were taken in an open capillary tahd are uncorrected. Infrared spectra (KBr, 4000-¢m’) have

been recorded on SHIMADZU Fourier transform speamticiometer. The NMR spectra were recorded in Bruker
AMX 500 NMR spectrometer operating at 400 MHz haerb utilized for recordingH NMR spectra in CDGI
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solvent using TMS as internal standard. The puwitthe compounds was checked by TLCon pre-coatich§el
(HF254, 200 mesh) aluminium platesas adsorbentadide chamber as visualizing agent.

Computational Details

Full geometry optimization of Schiff bases was perfed by using the density functional B3LYP met#5df”
with the standard 6-31 G(d,p) basis set. Computatizere carried out with the Gaussian 03 pack¥yeThe
harmonic vibrational frequencies were calculatedttee same level of theory for the optimized struesu
Vibrational band assignments were made using thes§S¥iew molecular visualization progrdfil. The electronic
properties such as HOMO and LUMO energies wereraiéed by TD-DFT approach. To investigate the rigact
sites of the title compound the MEP wereevaluagdgithe B3LYP/6-31 G(d,p) method.

RESULTS AND DISCUSSION

To a mixture of 6-fluoro-1H-indazol-3-amine (0.1 IMoand substituted aromatic benzaldehyde, (0.1.)mol
ethanol, 1ml of glacial acetic acid added thenr#multant mixture was refluxed for (5-6 hours), gress of the
reaction was monitored by TLC. After the completafithe reaction, the obtained product was pounéal Grushed
ice stirred well; solid obtained was recrystalliZzedm suitable solvent. Their physical constantadate given in
Table-1 and synthetic scheme -1.
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Ethanol
X
AN
NH,
F H
\
/ N
N—C X
H
X=H, Cl, F, OCH;, CH;
(1-5)

Schem:1. Synthesis of Schiff base derivatives

4.1 Synthesis of N-benzylidene-6-fluoro-1H-indaz@-amine

Mol. Formula: G4H1oNsF; Mol. Wt: 239.09; m.pt: 153-15@; IR (KBr) (cm): 3059 (AromaticC-H stretching),
1587 (HC=N), 1246 (C-F stretching NMR(400 MHz, CDC}, 3,(ppm): 6.61-8.08 (m, Ar-H), 8.10 (s, 1H,CH=N),
9.84 (s, 1H,N-H).

4.2 Synthesis of N-(4-chlorobenzylidene)-6-fluoroH-indazol-3-amine

Mol. Formula: GuH¢NsCIF; Mol. Wt: 273.05; m.pt: 127-198;IR (KBr) (cm'): 3053((Aromatic C-
Hstretching),1585 (HC=N), 1253 (C-F stretching)583N-H stretching‘H NMR(400 MHz, CDC}, §,(ppm): 6.61-
8.08 (m, Ar-H), 8.12 (s, 1H,CH=N), 9.48 (s, 1H,N-H

4.3 Synthesis of 6-fluoro-N-(4-fluorobenzylidene)H-indazol-3-amine

Mol. Furmula: GgHoNsF,; Mol. Wt: 257.08; m.pt: 177-17€; IR (KBr) (cm?): 3057((Aromatic C-
Hstretching),1598(HC=N), 3358(N-H stretching), 1J&ZF stretchingfH NMR(400 MHz, CDC}, 5,(ppm): 6.58-
7.68 (m, Ar-H), 8.07 (s, 1H,CH=N), 9.95 (s, 1H,N:H)

4.4 Synthesis of 6-fluoro-N-(4-methoxybenzylidene)H-indazol-3-amine

Mol. Formula : GsH1:N;OF; Mol.wt : 269.10; m.pt: 101-18€; IR (KBr) (cm): 3059((Aromatic C-Hstretching),
2947(Aliphatic-C-H stretching), 3367(N-H stretchind 595(HC=N), 1249(C-F stretchintjt NMR(400 MHz,
CDCls, 8,(ppm): 6.60-8.27 (m, Ar-H), 8.37 (s, 1H,CH=N ),.39 (s, 1H,N-H).
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4.5 Synthesis of 6-fluoro-N-(4-methylbenzylidene)H-indazol-3-amine

Mol. Formula : GsHiNsF; Mol.wt : 253.10; m.pt: 135-186; IR (KBr) (cni'): 3062((Aromatic C-Hstretching),
2941(Ali-C-H stretching), 1595(HC=N), 3365(N-H dtking), 1246(C-F stretchingd NMR(400 MHz, CDC},
3,(ppm): 6.60-8.27 (m, Ar-H), 8.37 (s, 1H,CH=N )99.(s, 1H,N-H).

1. MOLECULAR GEOMETRY

The optimized structure parameters of substitutegehzylidene-6-fluoro-1H-indazol-3-aminecalculatey DFT-
B3LYP levels with 6-31 G (d, p) basis set are tsitethe Table 2. Sincethe crystal structure ofgkact title Schiff
base is not available till now, the optimizedstunetcan only be compared with similar Schiff baseN€(E)-
Quinoxalin-2-ylmethylidene]-1Hindazol-5-aminefor iwh crystal structure has been solved along witmplete
optimized bond lengths and bond anffés

The carbon—carbon bonds in benzene are not of égpgth which is justified by thepresenceof fusedaizol ring.
However, the differences between the six C—C digtarare small.The compound 1 shows N(9)-N(10) bength

is 1.3577A, with the two C(7)-N(8) and C(7)-N(9htgths being equal to 1.3781 A and 1.3341A (16)yels as the
N(8)-C(12) bond being 1.2851Aand the C-N bond lenigt 1.2851 A.Compound 2shows thechloro substituted
phenyl ringC(18)- CI(19) bond length is 1.7564 Adawo C(7)-N(8) and C(7)-N(9) bond lengths beingiadto
1.377A and 1.3353 A. The observed N (8)-C (12) bdistance 1.2854 A and N (9)-N (10) bond length.8554 A.
The chloro substituent C(4)-F(11) observed 1.3524 A

Compound 3 shows the fluoro substituted phenylG{i8)-F(19) observed 1.347 A. The two C (7)- N &8\
C(7)-N(9) bond lengths are equal to 1.3773 A ar883.A and N(8)-C(12)bond length is 1.2858 A . Trend
distance ofN(9)-N(10), N(10)-H(23) and C(4)-F(11j compound 3 is 1.3566 A, 1.007 A and 1.3528 A
respectively.Compound 4 have shown C(7)-N(8) an@)-Bi(9) bond lengths being equal to 1.377 A and1.87
and N(8)-C(12) and N(9)-N(10) bond length is 1.28vénd 1.3588 A. Compound 4withN(9)-N(10), N(10)24]
and C(4)-F(11) bond length is 1.3588 A, 1.0068 A 48535 A respectively. Compound 5 shows the tWip)-C
N(8) and C(7)-N(9)bond lengths are equal to1.37ahd 1.334A and N(8)-C(12) bond length is1.2859Ae Bond
distance of N (9)-N(10), N(10)-H(23) and C(4)-F(1&j compound 5 is 1.3584A, 1.0069A and 1.3532A
respectively.

2.HOMO-LUMO Analysis

Highest occupied molecular orbital (HOMO) and lotvesoccupied molecular orbital (LUMO) are very innfamt
parameters for quantum chemistry. We can deterthi@avay in which the molecule interacts with otepecies;
hence, they are called the frontier orbifdl's. HOMO, which can be thought the outermost orbiahtaining
electrons, tends to give these electrons such adeatron donor. On the other hand; LUMO can beaugho the
innermost orbital containing free places to acedgpttrons.

The electronic absorption and HOMO and LUMO enexgiere calculated respectively using DFT methodk @4
31 G(d,p) basis set and are listed in the Figur@t?2e HOMO represents the ability to donate antedec LUMO as
an electron acceptor represents the ability toiolata electron.

The low value of HOMO-LUMO gap 0.14397 eV (Fig.iA)4-Chloro substituent, benzaldehyde 0.14705 eV, 4
Methyl substituent 0.1471 eV, 4-Methoxy substituént 14673 eV and 4-Fluro substituent 0.1471 eVwhile
comparing to reflects the chemically reactive natlrhe decrease in the HOMO and LUMO energy gapaég
the eventual charge transfer interaction takingehaithin the molecule which is responsible for #utivity of the
molecule. Consequently, the lowering of the HOMOM® band gap is essentially a consequence of thye lar
stabilization of the LUMO due to the strong elentiacceptor ability of the electron-acceptor grolipe compound
4-Chloro substituent have minimum energy compalietie four substituted Schiff base derivatives.

3.MULLIKEN CHARGE DISTRIBUTION

The calculations of effective atomic charges playsimportant role in the application of quantum hsegcal
calculations to molecular systems, because of atochiarge changes effect of dipole moment, molecular
polarizability, electronic structure, acidity— besy behavior and more a lot of properties of malac
system$?The charge distribution of the molecule has categlan the basis of Mulliken using B3LYP/6-31G(d,p)
level calculation. This calculation depicts thergjes of the every atom in the molecule. Distributid positive and
negative charges is the vital to increasing or ekesing of bond length between the atoms. The sw¥éterature
reveals that effective atomic calculations gaveiraportant role in the application of chemical caddtion to
molecular system because of atomic charges efipoledmoment, molecular polarizability, electromitucture,
acidity—basicity behaviour and more lot of propestof molecular systéfffin the present study, compound 1 shows
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the positive charge distribution in the carbon a&dy C,, C;, Gs, G, Ci, Cis,Cig and Gs and the negative charge
distribution in the other atoms;N Nj5, Ni3, Fi5and G.

T P ae

Figurel: Optimized molecular structures of schiff kase derivatives (1-5)

The Compound 2 shows the positive charge distadlouti the carbon atoms,GC,, Cy, Gs, C;, Cie, Cis, Cio, C1 and
C,s and negative charge distribution in the other a&tddy, Ni,, Nis, Fis, Co and Gs. The positive charge
distribution in the carbon atomsg,,, C,;, G, G;, Ci6, Cis, Ci9 and Gs and negative charge distribution in the other
atoms Nj, Nip, Niz, Fis, G, Gop, Gz and bg shows Compound 3. The Compound 4 shows positinaege
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distribution in the carbon atoms,@,, C;, G, C;, Cis, Cis, Cig, Cs and Ggand negative charge distribution in the
other atoms ¢ Gs, N1, Nio, Ny, Fis, Coo, Co1, Co3 and Qg. The positive charge distribution in the carbamnag G,
Co G4 G, G, Ci, Cig, Cig and Gs and negative charge distribution in the other at@ Cs, Nii, N1, Nis, Fis,
Co0, Go1, Gz and kg shows in Compound 5.
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Figure 2: 3D HOMO and LUMO pilots of the Schiff basederivatives (1-5)
From the results of Mulliken charge distributiore thitrogen, fluoro and oxygen atoms have more negaharge.

The G, C; and G atoms have more positive charge in all the Sdiaffe compounds. The atomic charge values are
listed in Table 6. Mullikens atomic charge plot shswn in Fig. 4.
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4. Molecular Electrostatic Potential

The electron density isosurfaces on which the mdstitic potential surface has been mapped arershofig. 3 for
two conformers of title compound. The differentues of the electrostatic potential at the surfaeeepresented by
different colors ; red represents regions of magjative electrostatic potential, blue represenggores of most
positive electrostatic potential and green reprsseggions of zero potentﬁﬁi.The molecular electrostatic potential
(MESP) is widely used as a reactivity map displgymost probable regions for the electrophilic &tatcharged
point-like reagents on organic molecuf&& MESP contour map provides a simple way in prédicthe interaction
of different geometries. The electrostatic potdntias been used primarily for predicting sites aethtive
reactivities towards electrophilic attack and indés of biological recognition and hydrogen bogdinteractions
3449 | order to predict the reactive sites for eleghilic and nucleophilic attacks of the title malée; MESP was
calculated at the B3LYP/6-311G(d,p) optimized getsymeThe negative (red and yellow) regions of MEB€re
related to electrophilic reactivity and the posti{blue color) ones to nucleophilic reactivity simoim Fig. 3. As
depicted in Fig. 3, this molecule has two possdites for electrophilic attack. The negative regiane mainly over
the F and the partial region between N and N atoms.
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Figure 4: Mulliken plots of the Schiff base derivaives (1-5)

Table 1.Physical constants of substituteds)-N-benzylidene-3,5-dichloropyridin-4-amines

compound | Substituents  Molecular Formula  Moleculaighit | Melting Point
1 H CiaH1oNsF 239.09
2 Cl CiHogNsCIF 273.05
3 F GiaHgN3F, 257.08
4 OCH CisH12N3sOF 269.10
5 ChHy CieHioNgF 253.10

Table 2: Optimized geometrical parameters (bond legth, bond, angle, dihedral angle) of Schiff base deatives (1-5) obtained by
B3LYP method

BOND LENGTH
COMPOUND 1 COMPOUND 2 COMPOUND 3 COMPOUND 4 COMPOUND 5
C(18)-H(28) | 1.0862] C(18)-CI(19) | 1.756H C(18)-F(19) 1.347 C(20)-H(32) | 1.0969 C(19)-H(31) 1.094
C(17)-H(27) 1.086 C(17)-H(28) | 1.084L  C(17)-H(28)] o0a43 | C(20)-H(31) 1.097 C(19)-H(30) | 1.0974
C(17)-C(18) | 1.3966]  C(17)-C(18) | 1.3951 _ C(17)-C(18] .3912 | C(20)-H(30) | 1.0906 C(19)-H(29) 1.094
C(16)-H(26) | 1.0863]  C(16)-H(27) | 1.0844  C(16)-H(27)] .0847 | O(19)-C(20) | 1.4211 C(18)-C(19)| _ 1.5089
C(16)-C(18) 1.396 C(16)-C(18) | 1.3948  C(16)-C(18) 3904 |  C(18)-0(19) 1.36 C(17)-H(28) 1.08
C(15)-H(25) | 1.0871] C(15)0-H(26) | 1.086B __ C(15)-H(26)] .0867 | C(17)-H(29) | 1.084§ C(7)-C(18)|  1.4019
C(15)-C(17) | 1.3905]  C(15)-C(17) | 1.3893  C(15)-C(17] .3891| C(17)-C(18) 1.4045 C(16)-H(27)| _ 1.0875
C(14)-H(24) | 1.0818]  C(14)-H(25) | 1.082L  C(14)-H(25)| .0819 | C(16)-H(28) | 1.083§ C(16)-C(18)|  1.4015
C(14)-C(16) | 1.3937] C(14)-C(16) | 1.3926  C(14)-C(16] 392 C(16)-C(18) | 1.4017 C(15)-H(26) | 1.0872
C(13)-C(15) | 1.4107] _ C(13)-C(15) | 1.4104  C(13)-C(15] .4114 | C(15)-H(27) | 1.0871 C(15)-C(17) 1.380
C(13)-C(14) | 1.4083 _ C(13)-C(14) 1.408 C(13)-C(14) _40B7 | C(15)-C(17) 1.3826 C(14)-H(25) 1.08p
C(12)-C(13) | 1.4769  C(12)-C(13) | 1.4762  C(12)-C(13] .4761| C(14)-H(26) | 1.0821 C(14)-C(16) 1.39p
C(12)-H(23) 1.096 C(12)-H(24) | 1.095b  C(12)-H(24)| 096 C(14)-C(16) | 1.3934 C(13)-C(15) 1.4101
N(10)-H(22) 1.007 N(10)-H(23) | 1.0071  N(10)-H(23)[ oar C(13)-C(15) | 1.4144 C(13)-C(14) 1.4081
N(9)-N(10) 1.3577 N(9)-N(10) 1.3554 N(9)-N(10) 168 | C(13)-C(14) 1.4067 _ C(12)-C(13) 1.4746
N(8)-C(12) 1.2851 N(8)-C(12) 1.2854 N(8)-C(12) 1588]  C(12)-C(13) 14708 C(12)-H(24) | 1.092
C(7)-N(9) 1.3341 C(7)-N(9) 1.335 C(7)-N(9) 1335 (12)-H(25) | 1.0962]  N(10)-H(23) | 1.0069
C(7)-N(8) 1.3781 C(7)-N(8) 1.377) C(7)-N(8) 1.3713__ (I8)-H(24) | 1.0068 N(9)-N(10) 1.3584
C(6)-H(21) 1.0852 C(6)-H(22) 1.085 C(6)-H(22) 1.085 _ N(9)-N(10) 1.3588 N(8)-C(12) 1.285H
C(5)-H(20) 1.0845 C(5)-H(21) 1.0844 C(5)-H(21) 68| N(8)-C(12) 1.2876 C(7)-N(9) 1.334
C(5)-C(6) 1.3859 C(5)-C(6) 1.385 C(5)-C(6) 1.3858 C(7)-N(9) 1.3347 C(7)-N(8) 1.378
C(4)-F(11) 1.353 C(4)-F(11) 1.3524 C(4)-F(11) 1852  C(7)-N(8) 1.377 C(6)-H(22) 1.0859
C(4)-C(5) 1.4093 C(4)-C(5) 1.4096 C(4)-C(5) 1.4005 C(6)-H(23) 1.0852 C(5)-H(21) 1.0845
C(3)-H(19) 1.0834 C(3)-H(20) 1.0834 C(3)-H(20) 1Ba8|  C(5)-H(22) 1.0845 C(5)-C(6) 1.38¢
C(3)-C@) 1.3795 C(3)-C(@) 1.3796 C(3)-C@) 1.3704  C(5)-C(6) 1.3861 C(4)-F(11) 1.353p
C(2)-C(7) 1.4414 C(2)-C(7) 1.441k C(2)-C(7) 14414 C(4)-F(11) 1.3535 C(4)y-C(5) 1.409]L
C(2)-C(3) 1.4034 C(2)-C(3) 1.403% C(2)-C(3) 1.4084 _C(4)-C(5) 1.4091 C(3)-H(20) 1.0835
C(1)-N(10) 1.3711 C(1)-N(10) 1.3716 C(1)-N(10) 137 C(3)-H(21) 1.0834 C(3)-C@) 1.3796
C(1)-C(6) 1.4038 C(1)-C(6) 1.403 C(1)-C(6) 1.4089 _C(3)-C(d) 1.3797 C(2)-C(3) 1.4034
C(1)-C(2) 1.4116 C)-C2) 14110 C)-C(2) 14113 C(1)-N(10) 1.371 C(1)-N(10) 1.3711
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BOND ANGLE
COMPOUND 1 COMPOUND 2 COMPOUND 3 COMPOUND 4 COMPOUND 5
H(28)-C(18)-C(17) 120.131§  CI(19)-C(18)-C(17) 11368 | F(19)-C(18)-C(17)| 118.9424f H(32)-C(20)-H(3l) 91B37 | H(31)-C(19)-H(30)  107.2182
H(28)-C(18)-C(16) 1202011 CI(19)-C(18)-C(16) 11868 | F(19)-C(18)-C(16)[ 119.091#f H(32)-C(20)-H(3P) 9M¥57 | H(31)-C(19)-H(29)]  108.1907
C(17)-C(18)-C(16) 119.6637  C(17)-C(18)-C(18) 12182 C(17)-C(18)-C(16)| 121.9632 H(32)-C(20)-O(1p) BBLY | H(31)-C(19)-C(18)] 111.4787
H(27)-C(17)-C(18) 120.3009  H(28)-C(17)-C(1§)  120.29 H(28)-C(17)-C(18)| 119.833§ H(31)-C(20)-H(30)  1ZBB1 | H(30)-C(19)-H(29)[  107.2399
H(27)-C(17)-C(15) 119.9704  H(28)-C(17)-C(1§) 12281 H(28)-C(17)-C(15)| 121.9639 H(31)-C(20)-O(19) BEB6 | H(30)-C(19)-C(18)  111.03
C(18)-C(17)-C(15) 119.7283  C(18)-C(17)-C(13) 11849 C(18)-C(17)-C(15)| 118.2028 H(30)-C(20)-O(1p) Byl | H(29)-C(19)-C(18)] 111.4766
H(26)-C(16)-C(18) 119.8324  H(27)-C(16)-C(1§)  114.86] H(27)-C(16)-C(18)| 119.365¢ C(20)-O(19)-C(1p) HlF6 | C(19)-C(18)-C(17)  121.0179
H(26)-C(16)-C(14) 119.3429  H(27)-C(16)-C(14)  12®37| H(27)-C(16)-C(14)| 121.343§ O(19)-C(18)-C(1}) BI1 | C(19)-C(18)-C(16)  121.0947
C(18)-C(16)-C(14) 120.821§  C(18)-C(16)-C(14) 11476 C(18)-C(16)-C(14)| 119.287] O(19)-C(18)-C(1f) 1BEB| C(17)-C(18)-C(16)| 117.8647
H(25)-C(15)-C(17) 119.61 | H(26)-C(15)-C(17)  118.9494H(26)-C(15)-C(17)| 119.060§ C(17)-C(18)-C(1§)  1IF5| H(28)-C(17)-C(18)| 119.6059
H(25)-C(15)-C(13) 119.0447  H(26)-C(15)-C(13)  11%R0] H(26)-C(15)-C(13)| 119.126¢ H(29)-C(17)-C(1B) BHDS5 | H(28)-C(17)-C(15)  119.6518
C(17)-C(15)-C(13) 121.3417  C(17)-C(15)-C(13) 12184 C(17)-C(15)-C(13)| 121.8095 H(29)-C(17)-C(1p) BBBY | C(18)-C(17)-C(15)]  120.742
H(24)-C(14)-C(16) 1204974  H(25)-C(14)-C(16) 11889 H(25)-C(14)-C(16)| 120.068% C(18)-C(17)-C(15) TID5 [ H(27)-C(16)-C(18)  119.145
H(24)-C(14)-C(13) 119.3176  H(25)-C(14)-C(13)  119180] H(25)-C(14)-C(13)| 119.2782 H(28)-C(16)-C(18) T2®2 [ H(27)-C(16)-C(14)  119.016
C(16)-C(14)-C(13) 120.1708  C(16)-C(14)-C(13)  12@BY C(16)-C(14)-C(13)| 120.6434 H(28)-C(16)-C(1}t) Dma5 | C(18)-C(16)-C(14)]  121.8366
C(15)-C(13)-C(14) 118.2584  C(15)-C(13)-C(14) 11BPf C(15)-C(13)-C(14)| 118.0807 C(18)-C(16)-C(1}t) P3@7 | H(26)-C(15)-C(17)| 119.391d
C(15)-C(13)-C(12) 115.1161  C(15)-C(13)-C(13) 11823 C(15-C(13)-C(12)| 115.1962 H(27)-C(15)-C(1f) DB®5 | H(26)-C(15)-C(13)] 119.1025
C(14)-C(13)-C(12) 126.6245  C(14)-C(13)-C(13) 12679 C(14)-C(13)-C(12)| 126.7228 H(27)-C(15)-C(1p) Dpatl | C(17)-C(15)-C(13)]  121.4989
C(13)-C(12)-H(23) 1112424  C(13)-C(12)-H(24)  11B81] C(13)-C(12)-H(24)| 111.107% C(17)-C(15)-C(1B) BBB7 | H(25)-C(14)-C(16)|  120.3123
C(13)-C(12)-N(8) 135.9579  C(13)-C(12)-N(8]  136.1264C(13)-C(12)-N(8) | 136.2009  H(26)-C(14)-C(16) 11®889| H(25)-C(14)-C(13)| 119.3489
H(23)-C(12)-N(8) 112.6924  H(24)-C(12)-N(8 112.67b H(24)-C(12)-N(8) | 112.6108 H(26)-C(14)-C(1d)  119.22P C(16)-C(14)-C(13)| 120.3283
H(22)-N(10)-N(9) 118.6629]  H(23)-N(10)-N(9)|  118.7147 H(23)-N(10)-N(9) | 118.7206 C(16)-C(14)-C(13)  121576] C(15)-C(13)-C(14)[ 117.7165
H(22)-N(10)-C(1) 128.1846]  H(23)-N(10)-C(1)  128.1881 H(23)-N(10)-C(1) | 128.1927 C(15)-C(13)-C(14) 11782 C(15)-C(13)-C(12)[ 115.3337
N(9)-N(10)-C(1) 112.8018]  N(9)-N(10)-C(1)[ 112.8485 (INN(10)-C(1) | 112.8157| C(15)-C(13)-C(13) 115.4787C(14)-C(13)-C(12)| 126.947
N(10)-N(9)-C(7) 106.3509]  N(10)-N(9)-C(7)[  106.3944 (IR)-N(9)-C(7) | 106.3971] C(14)-C(13)-C(1%)  127.0985C(13)-C(12)-H(24) [ 111.2068
C(12)-N(8)-C(7) 1316135  C(12)-N(8)-C(7)[ 132.1652 (1B)-N(8)-C(7) | 131.9822] C(13)-C(12)-H(25) 111.07$4 C(13)-C(12)-N(8) | 136.0575
N(9)-C(7)-N(8) 128.1276]  N(9)-C(7)-N(8) | 128.4876  DHO(7)-N(8) | 128.4872] C(13)-C(12)-N(8) 136.43(7  HKZA12)-N(8) | 112.6352
N(9)-C(7)-C(2) 110.237 N(©)-C(7-C(2) | 1101505  N@{7)-C(2) | 110.1478] H(25)-C(12)-N(8) 112.4146  H(RR)O0)-N(9) | 118.6577
N(8)-C(7)-C(2) 121.397 N@)-C(7)-C2) | 121.2029  N@[7)-C(2) | 121.1949 H(24)-N(10)-N(9) 118.68d9  H@@®L0)-C(1) | 128.1525
H(21)-C(6)-C(5) 121.0042]  H(22)-C(6)-C(5)|  121.03¢9 (2B)-C(6)-C(5) | 121.0268 H(24)-N(10)-C(1]  128.1478 (INN(10)-C(1) [ 112.7921
H(21)-C(6)-C(1) 1219785  H(22)-C(6)-C(1)[  122.0087 (2B)-C(6)-C(1) | 121.9962]  N(9)-N(10)-C(1)| 112.7889 1IBJ-N(9)-C(7) [ 106.3547
C(5)-C(6)-C(1) 117.0174  C(5)-C(6)-C(1) 116.9543  )30%6)-C(1) 116.977| N(10)-N(9)-C(7)| 106.4035  C(MHB)-C(7) | 131.4489
H(20)-C(5)-C(6) 121.1218  H(21)-C(5)-C(6)[  121.1286 (2H-C(5)-C(6) | 121.1276 C(12)-N(8)-C(7)] 131.6525 9NC(7)-N(8) 128.1733
H(20)-C(5)-C(4) 118.3968  H(21)-C(5)-C(4)|  118.3805 (2H-C(5)-C(4) | 118.383¢[  N(9)-C(7)-N(8) | 128.5318  N®7)-C(2) 110.2224
C(6)-C(5)-C(4) 1204814  C(6)-C(5)-C(4) 120.4938  90§5)-C(4) | 120.4889  N(9)-C(7)-C(2) [ 110.1112  N(&)AEC(2) 121.3724
F(11)-C(4)-C(5) 117.4009  F(11)-C(4)-C(5)|  117.3795 (1B-C(4-C(5) | 117.3839  N(8)-C(7)-C(2) | 121.1647  BKZ(6)-C(5) 121.01
F(11)-C(4)-C(3) 119.309§  F(11)-C(4)-C(3)| 119.3084 (1H-C(4)-C(3) | 119.3093  H(23)-C(6)-C(5)  120.9936 2B¥C(6)-C(1) | 121.9733
C(5)-C(4)-C(3) 1232894 C(5)-C(4)-C(3) 1233121  B(§4)-C(3) | 123.3067] H(23)-C(6)-C(1)| 121.9899  CCHB)-C(1) 117.0167
H(19)-C(3)-C(4) 1214548  H(20)-C(3)-C(4)[ 121.49%5 (2B)-C(3)-C(4) | 121.5018  H(22)-C(5)-C(6)]  121.1259 2HX-C(5)-C(6) 121.124
H(19)-C(3)-C(2) 121.9232]  H(20)-C(3)-C(2)| 121.9235 (2B)-C(3)-C(2) | 121.9048  H(22)-C(5)-C(4)|  118.3938 2HXC(5)-C(4) | 118.3946
C(4)-C(3)-C(2) 116.6211]  C(4)-C(3)-C(2) 116.5804  B©3)-C(2) | 116.5928] F(11)-C(4)-C(5)| 117.3989  F¢CN-C(5) 117.4016
C(7)-C(2)-C(3) 1343858 C(7)-C(2)-C(3) 134.3497  B({2)-C(3) | 134.3308] F(11)-C(4)-C(3)| 119.3215  F¢CIH-C(3) 119.3103
C(7)-C(2)-C(1) 105.0802  C(7)-C(2)-C(1) 105.1176  )9¢q2)-C(1) 105.133 C()-C@)-C(3) [ 123.2795  C(SHECEA) 123.2881
C(3)-C(2)-C(1) 120.534 C(3)-C(2)-C(1) 1205326  G@P)-C(1) | 120.5363] H(21)-C(3)-C(4)| 121.5143  H(ZB)-C(4) | 121.4611
N(10)-C(1)-C(6) 13242170  N(10)-C(1)-C(6)|  132.38%3 (1B)-C(1)-C(6) | 132.4018 H(21)-C(3)-C(2)] 121.85]5 2BIC(3)-C(2) | 121.9126
N(10)-C(1)-C(2) 1055217  N(10)-C(1)-C(2)[  105.488  1BY-C(1)-C(2) 105.5 N(10)-C(1)-C(6)| 132.4376  N(ID)t)-C(6) | 132.4186
C(6)-C(1)-C(2) 122.0564  C(6)-C(1)-C(2) 122.1265  90§1)-C(2) 122.098| N(10)-C(1)-C(2)| 1055042  N(IMH)-C(2) | 105.5202
DIHEDRAL ANGLE
COMPOUND COMPOUND COMPOUND COMPOUND COMPOUND
1 2 3 4 4

ey | oasse | Sagel | oasse | SUSC | osoos | SUBONS | ureaess | Suoc | soasos

(é((llg))i((lzg 179.5805 (éﬁgggf(l@) 179.7202 (;’:((115;3))?:((1179)) 179.6591 (é((lz?)))oH(é?) -61.7581 %((11‘;))?_'((13%)) 89.2532

HC((22L78))((::((1176)) -179.463 "(':(688))'%((117(3))’ -179.522 "(':(688))'%((117(3))’ -179.473 %((12%))?4%3)) 60.6567 ?:((11%))?4((13?) -151.269

'é((zlg))%((lzg -0.1379 ';ggggf(llg -0.0977 "(':((2188))?:((1179)) -0.114 %((11%))'%((12?)' 0.8148 %((112)?_'((122)) 151.5197

CADCHD | ozams | CUICUD [ oaaze | CCHCUN | gasar | SUDCUS) | 17707 | CUDTUD | gg0767

Soeior | ararzs | AR armesr | SUBCOOT wrsene | CUDCED T omze | SUDEID T sos0s

Hc((zl%))'%((ll%' 178.9489 'é((zl;))'_%((ll%' 178.9813 'é((zl;))'_%((ll%' 178.8686 %((1158))'_%((11?)' -179.825 %((1158))'_%((11?)' -0.0559

ety | oarss | Ben ey | oawms | HeDCUS | o | MO0 | imasss | SUTEUD | anes

%((11?;))'_%((11%))' 0.6875 ((::((11?;))((::((11%)) 0.6096 ((::((11?;))((::((11%)) 0.6247 'é((i%))%((llg)) 0.0308 "(':(688))'%((117(3))’ -179.923

((::((11?;))(;((125;)) -179.593 ((::((11?;))(;((12%)) -179.573 ((::((11?;))(;((12%)) -179.607 %((11‘2)'%((11@))' 0.4907 "(':(688))'%((1179))’ -1.6377

Hc((zl?)%((ll?) 179.9948 'é((zl?)'_%((ll%))' 179.9621 'é((zl?)'_%((ll%))' 179.9827 ‘(::((11‘;))'_%((13)' 179.8576 %((11‘3)'_%((11%' -0.0889

HESCUS | omse | HCOCUS [ oona | HEICUSN | 00 | HEBCUS | 75755 | CUDCUSN |75 57

C(13)-C(14)- C(13)-C(14)- C(13)-C(14)- H(28)-C(16)- H(27)-C(16)-

cue)-cas) | 0398 | cueecas) | 93992 | cueycas) | 933! | cusrome) | 9847 | cuscar | 17934
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H@7)-C(16)- | | jeas
C(13)-CU5)- | 54g e
C(13)-C(14)- | 179 630 C(17)-C(18) CUB-co) —
C(13)-C(14)- | 149 730 C(16)-H(27) DS o R s
C(3)-CUA- | 19747 C(16)-H(27) H@25)-C(A4)- | 1765173 C(17)-H(29) S
C(16)-H(26) H(25)-C(14)- | 145 6004 C(16)-C(18) i E— el
H24)-C(14)- | 195 5409 C(16)-C(18) HZ5)-C(14)- | 47613 C(17)-C(18) Capey | 1O
C(16)-C(18) H25)-C(14)- | 5g011 C(16)-H(27) RS e o cis
H(24)-C(14)- -1.11 C(16)-H@27) C(12)-C(13)- | 174 455 C(17)-H(29) iy PO
C(16)-H(26) C(12)-C(13)- | 1.5 485 C(15)-C(17) S C | oo eorchs
C(12)-C(13)- | 175535 C(15)-C(17) C(12)-C(13)- | 4 ggog C(16)-C(18) Caigd S
C(15)-C(17) C(12)-C(13)- | | ga5g C(15)-H(26) U | oo o cin
C(12-C(13)- | 5791 C(15)-H(26) CAA-CA3)- | 4 5619 C(16)-H(28) Samcuy | 0
C(15)-H(25) C(14)-C(13)- | 4 3057 C(15)-C(17) R E—— e
C(14)-C(13)- | 4 4555 C(15)-C(17) CA4)-CU3)- | 179 2807 C(16)-C(18) oty O
C(15)-Cc(17) CAA)-CU3)- | 179 3934 C(15)-H(26) clorco) — s
C(14)-C(13)- | 1792334 C(15)-H(26) C(12)-C(13)- | 109 602 C(16)-H(28) S
C(15)-H(25) C(12)-C(13)- | ;45603 C(14)-C(16) SIS E— G
C(12)-C(13)- | ;5349 C(14)-C(16) C(12)-C(13)- 2.5384 C(15)-C(17) S
C(14)-C(16) C(12)-C(13)- | 5 4618 C(14)-H(25) e | o s
C(12)-C(13)- |, 9971 C(14)-H(25) C(15)-C(13)- 1.2023 C(15)-H(27) e
C(14)-H(24) C(15)-C(13)- | 4 1609 C(14)-C(16) SIE S o e ctzrcy
C(15)-C(13)- | 4 5984 C(14)-C(16) C(15)-C(13)- | 177 a7 C(15)-C(17) Coiby ST
C(14)-C(16) C(15)-C(13)- | 197 759 C(14)-H(25) I E S s
C(15)-C(13)- | 157 ace C(14)-H(25) N(8)-C(12)- 15.2495 C(15)-H(27) e |
C(14)-H(24) N@®)-C(12)- | 151446 C(13)-C(14) SRS R— ey
N(8)-C(12)- 17.2206 | cr13)c1a) N(8)-C(12)- -164.56 C(14)-C(16) e |1
C(13)-C(14) N(@®)-C(12)- | 164646 C(13)-C(15) SR o E— e
N(®)-C(12)- | 165 436 C(13)-C(15) H@A-C(12)- | 160 395 C(14)-H(26) e
C(13)-C(15) HE4)-C(12)- | _16a 467 C(13)-C(14) D0 | 2o ey
H(23)-C(12)- | 166064 C(13)-C(14) H(24)-C(12)- 11.796 C(14)-C(16) rm
C(13)-C(14) H24)-C(12)- | 117414 C(13)-C(15) SIGE S R 19
H(23)-C(12)- | 14375 C(13)-C(15) C(7)-N(9)- 0.5914 C(14)-H(26) e
C(13)-C(15) C(7)-N(9)- 0.5423 N(10)-C(1) MO0 T e casrciy
C(7)-N(9)- 0.7095 N(10)-C(1) C(7)-N(9)- 175.1006 | (13 ¢ (14) i | T
N(10)-C(1) C(N-NO)- | 175 2405 N(10)-H(23) MO | oo e cs:
C(7)-N(9)- 174.485 | N(10)-H(23) C(7)-N(8)- A79.777 | 130 (15) R
N(10)-H(22) C(7)-N(8)- 179763 | C 191 H(2a) cageus | S
i | 100 SN CINE)- | 34509 C(13)-C(14) HE4-CA2)- | 107 a4s
C(12)-H(23) C(7)-N(8)- 34149 1 c12)-c13) RO | o s
C(7)-N(8)- 41221 c19)-cu3) C(2)-C(7)- -0.8101 C(13)-C(15) e
C(12)-c(13) C(2)-C(7)- -0.7817 N(9)-N(10) U2cls - s
C(2)-C(7)- -0.9465 N(9)-N(10) N(8)-C(7)- -176.048 N(10)-C(1) 2)cls =
N(9)-N(10) N(8)-C(7)- 176177 | N(9)-N(10) SGETR e | SN0
N(8)-C(7)- -175.326 | \(9)-N(10) C(2)-C(7)- 157.1084 | \10)-1i(24) qeted -
N(9)-N(10) C-C(T)- | 157.9406 N(8)-C(12) SO ow | SN,
C(2)-C(7)- 15321721 \g).c(12) N(9)-C(7)- 281211 | 1oy p(2s) Ten S o
N(8)-C(12) N(9)-C(7)- 271142 | ) C12) (2cs = e
N(9)-C(7)- -32.9624 | \(g)-c(12) C(4)-C(5)- 0.025 C(12)-C(13) (2 =
N(8)-C(12) C(4)-C(5)- 0.0292 C(6)-C(1) U2-c: s i
cocy | om S0 CA-CO- | 179 981 N(9)-N(10) CRMCO- | gg71
C(6)-C(1) C(4)-C(5)- 179.9749 | S 150 NGO . dass
C(4)-C(5)- 179.9705 1 -6y H(22) H@D-CO): | 179 9649 N(9)-N(10) MO0 o
C(6)-H(21) H@D-CG)- | 179 9763 C(6)-c(1) Jodtee |
HRO)-C)- | 179 9442 C(6)-C(1) H(21)-C(5)- -0.0791 N(8)-C(12) Jodtde i
C(6)-C(1) H(21)-C(5)- -0.0779 C(6)-H(22) NGCor — coco)
HR0)-CE)- | 0904 C(6)-H(22) C(3)-C(4)- -0.1222 N()-C(12) Joteets =
C(6)-H(21) C(3)-C(4)- -0.1404 C(5)-C(6) ORI — Neren)
C(3)-C(4)- -0.1368 C(5)-C(6) C(3)-C(4)- 179.9363 C6)-c(1) NE-C(L i
C(5)-C(6) C(3)-C(4)- 179911 | Sy o1y cerc) g e
C(3)-C(4)- 179.9225]  c(5).H(21) FAD-CA- | 1798018 C(6)-H(23) cocl) .
C(5)-H(20) FAL-CA- | 179 7954 C(5)-C(6) o DR ey
cocn | e FAD-CA- | 51397 C(6)-C(1) H@D-CE)- | 179 9504
C(5)-C(6) FAL-CA- | 1530 C(5)HR21) cre. s o
F(11)-C(4)- 01548 | 5y HE1) C(2)-C(3)- 0.0834 C(6)-H(23) cehe o
C(6)-H(20) C(2)-C(3)- 0.1007 C(4)-C(5) S o e
C(2)-C(3)- 0.1197 C(4)-C(5) C(2)-C(3)- -179.839 C(5)-C(6) ClorG2 o
CA)-C(5) C(2)-C(3)- 179833 | iy F(11y G — e
C@-CE)- | 179801 C(4)-F(11) HRO)-CE) | 179 8109 C5)1HE2) cerce o
C(4)-F(11) H@20)}-CB)- | 179 go69 CA)-C() G b
H19)-CR)- | 179 7851 C(4)-C(5) H(20)-C(3)- -0.1117 C(5)-C(6) e
C(4)-C(5) HRO)-CE)- | 41077 Cla)1F11) corce =2 o
b - cocer C)-C)- 176.3841 C(5)-H(22) F(11)-C(4)- -0.1596
C(4)-F(11) C(1)-C(2)- 176.5278 | C0) N(g) ClorG2 - s
Eot ) e | C-C)- 0.7408 C(4)-C(B) C(2)-C(3)- 0.0948
C(7)-N(8) C(1)-C(2)- 0.7408 C(7)-N(9) o —— corcy
C(1)-C(2)- 0.848 C(7)-N(©9) C(3)-C(2)- -3.7218 C(4)-F(11) clace p—
C(7)-N(©9) C(3)-C(2)- -3.5853 ) e Shee
C(3)-C(2)- -4.4429 C(7)-N(8) C(3)-C(2)- -179.365 C(a)-C(5) Lo U
C(7)-N(8) C(3)-C(2)- -179.372 C(7)-N(©9) Hetcar v oo
CE-CD- | 179065 C(7)-N(9) C(1)-C(2)- 0.0459 ClarF1) cunch) s
C(7)-N(9) C(1)-C(2)- 0.0424 C(3)-CA SRR o | O
C(1)-C(2)- 0.022 CR)-C(4) C(1)-C(2)- -179.68 C(7)-N() SpEh p—
C(3)-CA C-CR)- | 179682 C(3)-H(20) e — e
C-C@- | 179641 C(3)-H(20) sy —— e
C(3)-H(19) SO e e
c()-C@):- -179.851 C(3)-C(a)
C(3)-C(4)
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oy | o | SO0 | o | SOSE | owm | SOSE | aww | SBSE | oms
NC((lz()))CI\S%E))) -0.1748 NC((lz()))CI\S%E))) -0.0754 NC((lz()))CI\S%E))) -0.1241 %((37))%%)) 179.2966 %((37))(,:\‘((?) -4.3942
Nc(ﬁ)))'_%((lz)é) -173.200 N(iﬁ)))_-(l:-i((?i:}) -174.167 N(iﬁ)))_-(l:-i((?i:}) -173.995 %((13))'_%((22)' -0.0314 (é((?;))%((zg)) -179.291
NC((f()))C,\%) 179.6598 NC((f()))C,\%) 179.7641 NC((f()))C,\%) 179.7296 ﬁ((lz()))cl\(lg) 0.349 g((sl))ﬁ((zz())) -179.638
Nc(g)'_%((lz)é) 6.6341 N%%))_-%((lz)s_) 5.672 N%%))_-%((lz)s_) 5.8588 N(ifo))ﬁ((lz)i) 173.1169 g((;))ﬁ((zz())) 0.5014
%((%))'_%((15))' 0.1345 %((%))'_%((15))' 0.1122 %((%))'_%((15))' 0.1029 ﬁ((fé)cn%) -179.58 l\?((lz()))cl\g:(%) -0.2688
((::((g))g(%i) -179.830 g((g))g((zlg) -179.833 g((g))g((zlg) -179.853 N%E(s)))—i((lz)i) -6.8119 N(?(’%))——(I:i((:;)é) -172.844
Nc(%g))g((sl)) -179.677 Nc(%g))g((sl)) -179.705 Nc(%g))g((sl)) -179.731 %(é))"_%((ls))' -0.1165 S((f()))cl\%) 179.6535
’\(':((16(;)HC(§11)) 0.3575 NC%?)HC(%)) 0.3496 NC%?)HC(%)) 0.3138 é:((g))g((zlg) 179.8556 N%%))ﬁ((%) 7.0783
%((%_%((13))' -0.1518 %((%_%((13))' -0.1519 %((%_%((13))' -0.1421 N&g))g((sl)) 179.8026 N&g))g((sl)) -179.791
(é((%_%((l})' 179.7545 (é((%_%((l})' 179.7541 (é((%_%((l})' 179.77 l\cl:((%s??r_%ls))_ -0.2253 %((%??H%lz))_ 0.2506
Nc(%g))gg)) 179.7042 Nc(%g))gg)) 179.7081 Nc(%g))gg)) 179.7303 N&g))g((;)) -179.798 N&g))g((;)) 179.7764
Nc(%g))g(%) -0.3896 Nc(%g))g(%) -0.3858 Nc(%g))g(%) -0.3576 N&g))g((%) 0.2142 N&g))g((%) -0.3268
CONCLUSION

In this study, Five Schiff base derivatives haveerbesynthesized and characterized by FT-IR, &tdNMR
spectroscopy studies. The theoretical calculatidral the five Schiff derivatives have been penfied by using the
density functional theory (DFT) method with the B&d) basis set. The frontier molecular orbitalseh&een
visualized and the HOMO-LUMO energy gap (3.4439 k&9 been calculated. These results are takeadetmunt,
we conclude that the title compounds is an atwvaatbmpound for future medicinal and pharmacoldgitidies.
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