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Abstract

In this study; new 1,3,4-thiadiazole compounds wamthesized and their structural
characterization were carried out by using FT-fR-NMR, *C-NMR spectroscopic
methods, and elemental analysis. Furthermore, thsomption properties of the
synthesized compounds were also studied with UVsgectrophotometer. In addition,
molecular conformation, electronic properties and-is analysis of synthesized 1,3,4-
thiadiazole compounds were theoretically invesadaby using density functional
theory (DFT), and how F, Cl and methoxy isomerscéfd the molecular configuration
was analyzed.
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Yeni 4-fenilbatirik asit tlrevi 1,3,4-tiyadiazollbsikleri: Sentezi,
karakterizasyonu ve DFT cgiinalari

Ozet

Bu calsmada; literatirde daha ©once sentezlenmeni3,4-tiyadiazol bilgkleri

sentezlendi. Sentezlenen bu gillerin FT-IR, 'H-NMR, *C-NMR spektroskopik
yontemleri ve elementel analiz kullanilarak yapinagerceklstirildi. Daha sonra UV-
vis. spektrofotometre cihazi kullanilarak elde edibilgiklerin absorpsiyon 6zellikleri
de incelendi. Ayrica, yanluk fonksiyonel teorisi (DFT) kullanilarak, sezignen
1,3,4-tiyadiazol bilgiklerinin molekuler konformasyonu, elektronik kgfifiasyonu ve
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UV-vis analizleri teorik olarak yapilmi F, Cl ve metoksi izomerlerinin molekuler
konfiglirasyonu nasil etkileglianaliz edildi.

Anahtar Kelime: 1,3,4-tiyadiazol, butirik asit, absorpsiyon, DFT.

1. Introduction

The importance of heterocyclic compounds is indrepgay by day as it is related to
many fields such as organic chemistry, biochemising pharmaceutical chemistry.
While researches initially focused on their syniheafter the finding of therapeutic
properties of these compounds their synthesis pptication studies have been carried
out intensively. 1,3,4-thiadiazole compounds, ohéhe most important compound in
this field, are five membered heterocyclic compaindntaining two nitrogen and one
sulfur atom. 1,3,4-thiadiazole was first synthegdiz®y Fisher in 1882, but its real
structure was first enlightened by Goerdeler etirall956. [1]. 1,3,4-thiadiazole and
their derivatives have been attracted scientistgenthan the attention by the other
isomers of thiadiazole. Their different derivativaes used for therapeutic purposes such
as antimicrobials [2], antifungal [3], antibactér[d], antileishmanial [5], analgesic,
anti-inflammatory [6], antidepressant [7], antipsgtic [8] and anticonvulsant [8,9].
There are also studies about 1,3,4-thiadiazoleval@res exhibit interesting in vitro [10-
12] and in vivo [13-16] antitumor activities.

In addition, substituted thiadiazoles can easilymetabolized by routine biochemical
reactions and are increased lipid solubility dueghir hydrophilic action. Moreover,
some researchers have also shown that this subditiadiazole has other interesting
activities such as antimicrobial, analgesic, amberculosis, anticonvulsant and anti-
hepatitis B viral activities [17]. Density Funct@nTheory (DFT) is a quantum-
mechanical method used to calculate the electrstnicture of atoms, molecules, and
solids in chemistry and physics. It is widely usiedinvestigate the properties of
materials ranging from molecular structures tozZation energies, from the calculation
of electrical and magnetic properties to the anglg$ reaction steps. It is especially
preferred by researchers because of their accamadyow computational costs. In the
literature we see that DFT is successfully usedteranalysis of various thiadiazoles
and their derivatives [18-25].

As a result of the mentioned features of this clags synthesized some new 5-
substituted-1,3,4-thiadiazole derivatives, and ati@rized their structures by using FT-
IR, 'H-NMR and**C-NMR spectroscopic methods. Additionally, we at$odied the
absorption properties of the compounds by using\&/spectrophotometer. In the last
part of the study, the absorption properties of ctbmpounds were analyzed by using
the WB97XD and B3LYP methods and the 6-311++G {damd 6-311++G (2d, 2p)
basis sets, respectively. The results were compargld experimental data, and
interpreted in detail.
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2. Materials and methods

2.1. Synthesis of compound 5-(3-phenylpropyl)-N-(2-chdphenyl)-1,3,4-
thiadiazole-2-amine (1):
The general synthesis method for 1,3,4-thiadiazolepounds is as follows: 4-phenyl
butyric acid (1 mol) and N-phenylthiosemicarbazate taken into a 250 ml double
necked flask. The POE(3 mol) is then slowly added to the mixture, ahd tesulting
final mixture is heated up to RC under reflux for 3 hours. The desired product is
precipitated by adjusting to pH 8-9 with ammoniduson. The precipitate is filtered
off and is washed with water and recrystallizedmfr®@MSO/water mixture (2:1).
C1H1CINsS, MW: 329.85 g/mol yield: 72 %, mp: 113 °C; FR-[cmb) vmax
3158.38- 1492.23 (-NH ), 3058.04-2981.99 (arom@tid), 2949.92-2854.06 (aliphatic
C-H), 1588.42 (C=Nthiadiazol@, 700.55 (C-S-C)'H-NMR (400 MHz, DMSO-g, 25
°C) & (ppm): 2.62 (m, 2H —C}), 2.73 (t, 2H —CHh), 2.95 (t, 2H —Ch), 7.05-7.80 (9H,
aromatic), 9,83 (b, -NH). Anal. Cald. forf116CIN3S: C, 61.90 %; H, 4.89 %; N, 12.74
%; Found: C, 60.98 %; H, 4.21 %; N, 12.16 %.

General reaction route and molecular structureslaoe/nin Scheme 1
N B @
0 POCl;, 90°C
TOHANHN /\/ — [ s>\” \\R
OH )I/ R
s I-IX

R: 1: 2-Cl IV:2-F  VII: 2-OCH;,
I:3-Cl V:3-F  VIII: 3-0CH,
I:4-Cl  VI:4-F  IX: 4-OCH,

Scheme 1. Main reaction route.

2.2. Synthesis of compound 5-(3-phenylpropyl)-N-(3-ctdphenyl)-1,3,4-
thiadiazole-2-amine (lI):

Ci17H16CIN3S, MW: 329.85 g/mol yield: 69 %, mp: 119 °C FT{E") vmax 3260.64-
1493.62 (-NH ), 3063.39-3021.26 (aromatic C-H), 298-2818.56 (aliphatic C-H),
1598.14 (C=Nthiadiazolg, 696.00 (C-S-C)'H-NMR (400 MHz, DMSO-d, 25°C) &
(ppm): 2.13 (m, 2H -C}), 2.78 (t, 2H —-CH), 3.10 (t, 2H —CH), 7.04-7.50 (9H,
aromatic), 10.13 (g, -NH). Anal. Cald. for£,6CIN3S: C, 61.90 %; H, 4.89 %; N,
12.74 %; Found: C, 61.25 %; H, 5.02 %; N, 12.58 %.

2.3. Synthesis of compound 5-(3-phenylpropyl)-N-(4-chdphenyl)-1,3,4-
thiadiazole-2-amine (llI):

C17H16CINsS, MW: 329.85 g/mol yield: 74 %, mp: 147 °C FT(tt?n‘l) Umax 3248.28-
1493.20 (-NH ), 3026.92 (aromatic C-H), 2980.95@293 (aliphatic C-H), 1595.87
(C=N thiadiazolg, 696.47 (C-S-C)H-NMR (400 MHz, DMSO-g, 25°C) & (ppm):
2.15 (m, 2H -CH), 2.78 (t, 2H —CH), 3.04 (t, 2H —CH), 7.04-7.42 (9H, aromatic).
Anal. Cald. for G;H16CIN3S: C, 61.90 %; H, 4.89 %; N, 12.74 %; Found: C581%;
H, 4.80 %; N, 12.42 %.
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2.4. Synthesis of compound 5-(3-phenylpropyl)-N-(2-flogphenyl)-1,3,4-
thiadiazole-2-amine (IV):
CiH16FNsS, MW: 313.39 g/mol yield: 65 %, MP: 114 °C; FH-cmi®) vmax
3197.94-1495.22 (-NH ), 3052.78 (aromatic C-H), 298-2953.46 (aliphatic C-H),
1562.55 (C=Nthiadiazol®, 697.58 (C-S-CJH-NMR (400 MHz, DMSO-d, 25°C) &
(ppm): 2.14 (m, 2H -C}§), 2.76 (t, 2H —-CH), 3.03 (t, 2H —CH), 7.01-8.02 (9H,
aromatic). Anal. Cald. for GH16FNsS: C, 65.15 %; H, 5.15 %; N, 13.41 %; Found: C,
64.35 %; H, 4.80 %; N, 12.85 %.

2.5. Synthesis of compound 5(3-phenylpropyl)-N-(3-flugioenyl)-1,3,4-
thiadiazole-2-amine (V):

Ci/H16FNsS, MW: 313.39 g/mol yield: 68 %, mp: 134 °C; FR{cmi®) vmax 3264.77-
1493.05 (-NH ), 3062.08 (aromatic C-H), 2981.56285 (aliphatic C-H), 1567.48
(C=N thiadiazol@, 696.14 (C-S-C)'H-NMR (400 MHz, DMSO-g, 25°C) & (ppm):
2.16 (m, 2H —CH), 2.77 (t, 2H —CH), 3.05 (t, 2H —CH), 6.72-7.36 (9H, aromatic).
Anal. Cald. for G/H1gFNsS: C, 65.15 %; H, 5.15 %; N, 13.41 %; Found: C964%;
H, 4.84 %; N, 12.83 %.

2.6. Synthesis of compound 5-(3-phenylpropyl)-N-(4-floghenyl)-1,3,4-
thiadiazole-2-amine (VI):

Ci/H16FNsS, MW: 313.39 g/mol yield: 73 %, mp: 101 °C; FR{cmi®) vmax 3186.96-
1504.28 (-NH ), 3023.93 (aromatic C-H), 2981.89288 (aliphatic C-H), 1569.42
(C=N thiadiazol@, 693.42 (C-S-C)'H-NMR (400 MHz, DMSO-g, 25°C) & (ppm):
2.05 (m, 2H —CH), 2.71 (t, 2H —CH), 2.90 (t, 2H —CH), 7.03-7.44 (9H, aromatic),
10.82 (g, -NH). Anal. Cald. for GH16FNsS: C, 65.15 %; H, 5.15 %; N, 13.41 %;
Found: C, 65.00 %; H, 5.00 %; N, 12.95 %.

2.7. Synthesis of compound 5-(3-phenylpropyl)-N-(2-metlgphenyl)-1,3,4-
thiadiazole-2-amine (VII):
CigH1oN30S, MW: 325.43 g/mol yield: 71 %, mp: 93 °C; FR{cm?) vmayx 3164.58-
1495.01 (-NH ), 3007.19 (aromatic C-H), 2937.11281 (aliphatic C-H), 1598.79
(C=N thiadiazol@, 693.42 (C-S-C), 1098.86 (C-OJH-NMR (400 MHz, DMSO-d, 25
°C) & (ppm): 2.04 (m, 2H —C}), 2.30 (t, 2H —CH)), 3.20 (t, 2H —CH), 3.91 (s, 3Ho-
OCHg), 6.89-7.87 (9H, aromatic). Anal. Cald. foigB1gN30S: C, 66.43 %; H, 5.88 %;
N, 12.91 %; Found: C, 65.58 %; H, 5.70 %; N, 12&8

2.8. Synthesis of compound 5-(3-phenylpropyl)-N-(3-metlyphenyl)-1,3,4-
thiadiazole-2-amine (VIII):

Ci1gH10N30S, MW: 325.43 g/mol yield: 75 %, mp: 130 °C FT{R%) vmax 3255.59-
1494.22 (-NH ), 3057.96 (aromatic C-H), 2901.57-288 (aliphatic C-H), 1573.26
(C=N thiadiazol@, 699.96 (C-S-C), 1095.37 (C-OJH-NMR (400 MHz, DMSO-d, 25
°C) & (ppm): 2.16 (m, 2H —C}), 2.77 (t, 2H —CH), 3.03 (t, 2H —CH)), 3.87 (s, 3HM™
OCHg), 6.59-7.36 (9H, aromatic). Anal. Cald. foigB:1gN30S: C, 66.43 %; H, 5.88 %;
N, 12.91 %; Found: C, 66.96 %; H, 6.07 %; N, 1264

2.9. Synthesis of compound 5-(3-phenylpropyl)-N-(4-metlyphenyl)-1,3,4-
thiadiazole-2-amine (IX):

CigH1oN30S, MA: 325.43 g/mol vyield: 68 %, mp: 106 °C; -FR (cm?) Vmax

3246.43-1490.11 (-NH ), 3046.09 (aromatic C-H), 233-2936.41 (aliphatic C-H),

1555.85 (C=Nthiadiazol§, 695.37 (C-S-C), 1077.05 (C-OJH-NMR (400 MHz,
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DMSO-as, 25°C) & (ppm): 2.10 (m, 2H —C}), 2.76 (t, 2H —Ch), 2.98 (t, 2H —CHh),
3.82 (s, 3Hp-OCHg), 6.90-7.38 (9H, aromatic). Anal. Cald. foggB:9N30S: C, 66.43
%; H, 5.88 %; N, 12.91 %; Found: C, 65.70 %; H33%3; N, 12.61 %.

3. Results and discussion

3.1.  FT-IR, '"H-NMR and **C-NMR Studies

The FT-IR absorptions of the compounds are summea@riz Table 1. The absorptions
in the IR regions were interpreted for clarifyingustures of the obtained compounds.
In the IR spectra of the compounds, the N-H stiatchvibrations, N-H bending
vibrations, the aromatic C-H stretching vibratiorS=N stretching vibrations, C-S-C
vibrations and the aliphatic C-H stretching viboas were determined at the range of
3264.77-3158.38 cil) 1504.28-1490.11 cih 3063.39-3007.19 cM1598.79-1555.85
cm?, 700.55-690.86 cthand 2981.89-2818.56 cth respectively. Additionally, in the
compounds VII-I1X, the C-O vibration was determiregd1098.86-1077.05. In addition
to these observations, the disappearance of theaathastic carbonyl peak of the
starting materials has been demonstrated to oc8#-thiadiazole derivatives via the
cyclization reaction

Table 1. FT-IR absorptions of the synthesized camgs. |

v C- v C- v v C-S-

COMPOUND v N-H Har H aliph C=Niadiazole C vCeo
T IETIRD INT e o
I 300007 305804 294992 150814 696.00
M figg:gg 3026.92 ggfg:gg 1595.87  696.47
IV Yo os 305278 S00r73 156255 69758
v Yo il 3062.08 509150 156748 696.14
Vi S 302303 299189 156042  693.42
Vil S oao8 300710 235701 150879 690.86 1098.86
vill Sy 3057.96 So0T>l 157326 699.96 1095.37
IX 300043 304600 20009 155585 69537 1077.05

The 'H-NMR data of the compounds (I-IX) are collectedTiable 2a. The aromatic,

aliphatic and secondary amine protons in the swbd compounds were investigated
for characterization of the structure. There areraromatic protons in all compounds.
These aromatic protons were observed over the rah§e9-8.02 ppm. The seconder
amine proton was observed at the range of 9.8 1ip&, but was not observed in the
compounds I, IV, V, VII, VIII and IX. The threeGH, protons (between the 1,3,4-
thiadiazole ring and the phenyl ring) were ideetifias two triplets and a multiplied due
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to adjacent proton splits. The triplet peaks wegtednined at the range of 2.30-3.20
ppm and the multiplied peaks were determined atdhge of 2.04-2.62 ppm. And also,
the protons of -OCElgroup (compounds VII-IX) were observed at the eonf 3.82-
3.91 ppm as singlet.

Table 2a'H-NMR data of the synthesized compoungppm, DMSO-g).

COMPOUND 3 Aiphatc H 8 aromaic-H 8 i
2.95 (t, 2H —CH)
7.05-7.80 (9H,
| 2.73 (t, 2H —CH) aromati(g) 963 (g. -NH)
2.62 (m, 2H —CH)
3.10 (t, 2H —CH) B}
" 2.78 (1, 2H —CH) 7%?01}12%?& 1013 (9. -NH)
2.13 (m, 2H —-CH)
3.04 (t, 2H —CH)
7.04-7.42 (9H,
I 2.78 (t, 2H —CH) aromati(g) )
2.15 (m, 2H —CH)
3.03 (t, 2H —CH)
7.01-8.02 (9H,
\Y; 2.76 (t, 2H —CH) aromati(g) )
2.14 (m, 2H —CH)
3.05 (t, 2H —CH)
6.72-7.36 (9H,
v 2.77 (t, 2H —CH) aromatié) )
2.16 (m, 2H —CH)
2.90 (t, 2H —CH) 3
VI 2.71 (t, 2H —CH) 7.%:?07’}1‘;(&)9'-" 1082 (3. -NH)
2.05 (m, 2H —CH)
3.91 (s, 3Ho-
OCHy)
6.89-7.87 (9H,
Vil 3.20 (t, 2H —CH) aromatié) )
2.30 (t, 2H —CH)
2.04 (m, 2H —CH)
3.87 (s, 3Hn-
OCHy) R
Vil 3.03 (t, 2H —CH) 6'207&3;%5?& )
2.77 (t, 2H —CH)
2.16 (m, 2H —CH)
3.82 (s, 3Hp-
OCHy)
6.90-7.38 (9H,
IX 2.98 (t, 2H -CH) aromati(g) _
2.76 (t, 2H —CH)

2.10 (m, 2H —Ch)

3C-NMR data of the compounds (I-1X) are given in aBb. There are two types of
aromatic C atoms in the compounds: at the benzagg€1-C6 and C12-C17) and at
the thiadiazole ring (C10 and C11). While the CHdl £11were determined at the
range of 154.20-167.05 ppm and 143.20-160.34 ppenCt12-C17 and C1-C6 carbons
were determined over the range of 109.79-166.31 @mu 119.05-141.78 ppm,
respectively. Aliphatic C7, C8 and C9 carbon atomese observed at the range of
29.21-40.40 ppm. The C atom of Oggroup (compounds VII-IX) was determined at
the range of 55.39-56.15 ppm.
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Table 2b*C-NMR data of the synthesized compourgjppm, DMSO-g).

5 16 R
4 6 N—N 17 15
8 / )\ R: 1:2-Cl  IV:2-F VI 2-OCH,
3 N 12 14 1I: 3-Cl V:3-F  VIII: 3-OCH;
, 1 7 ploS ity e n ME4-Cl VE4F 1y g.0cH,
| Il 1 v \% VI VI VI IX

C, 140.63 141.78 141.78 141.08 131.08 141.75 144.261.1%4 141.22
C, 128.43 12850 128.80 128.48 128.80 126.36 121.03.482 128.45
C; 128.50 128.54 128.86 128.51 128.86 128.80 122.78.522 128.51
C, 128.32 126.13 126.36 123.57 126.36 125.45 119.0%.112 126.06
Cs 128.50 128.54 128.86 128.51 128.86 128.80 122.78.522 128.51
Cs 128.43 12850 128.80 128.48 128.80 126.36 121.03.482 128.45
C, 3483 3499 3473 3497 3472 3470 39.57 34.99 0135.
Cs 29.60 29.63 29.26 29.64 29.24 29.21 40.40 29.65 7029.
Cq 30.59 31.07 31.30 31.10 31.25 31.20 39.35 31.11 2031.
Cyc 167.05 163.20 164.12 161.05 15452 160.24 160.09.756 163.39
Cu 159.81 160.05 160.34 154.46 143.20 158.45 158.78.095 156.39
Ci 136.03 141.09 140.15 126.11 141.78 128.84 129.961.894 134.32
Ciz 126.41 117.64 119.17 162.05 113.52 116.16 159.50.050 121.30
Cu 130.27 135.26 129.31 11541 16057 119.71 111.36.316 114.82
Cis 121.35 123.07 123.43 124.85 164.08 164.70 113.63.790 158.70
Cie 128.56 130.56 129.31 123.50 130.98 119.71 114.9M0.323 114.82
Ciy 125.66 115.94 119.17 12481 119.65 116.16 112.09.790 121.30
Cis 56.15 55.39 55.57
(-OCHy)

3.2.  Absorption study:

The UV-Visible absorption spectra of the compoungse recorded over the range of
200-700 nm, by using chloroform as solvent in comgion 10* M and results are
summarized in Table 4. According to these resudts;compounds apart from the
compound VII were observed the single absorptiak@ the range of 275.5-291.5 nm
while the compound VII had two absorption peakhsas275.5 and 302 nm.

In the compounds |, Il and Ill, there is a decregseffect of electron density in the
structure due to the electron attracting propeftshe Cl group, which is bound to the
o, -m and-p corners of the phenyl group, respectively, whileré is not much change
in the maximum absorption points due to the mutedivation of the structures.
Decrease in electron density in the structure cauke hypochromic shift of the
maximum absorption point. The maximum absorptiomtpof the Cl atom in thepara
position is observed bathochromic shift, when comgavith the maximum absorption
point of the ClI atom in theortho position. In addition, the maximum absorption poin
of compounds VII, VIII and IX to which electron-daiing group -OCH group is
attached have bathochromic shift than others.

3.3.  Theoretical study:

Structural optimization of the compounds was penked by using the DFT method
with appropriate basis sets without any restricttonthe geometry. The Kohn-Sham
density functional theory (DFT) was used to caltulhe ground state geometries and
excitation energy levels of the compounds. Thedoasilecular structure optimizations
of the compounds were performed using the WB97XDRhoek and the Becke3-Lee-
Yang-Parr hybrid functional B3LYP method with the8861 ++ G (d, p) and the 6-311
++ G (2d, 2p) basis set, respectively.
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Optimized geometries of the compounds were usedUidrVis calculations. The
calculations were performed in the chloroform ph@state=60) using the method and
basis sets previously mentioned. In the UV caloutat the Self-Consistent Reaction
Field (SCRF) method and the Conductor-Polarizaldat@uum Model (CPCM) were
used in which the solvent-soluble interactions wateounted. The highest occupied
molecular orbital (HOMO) and lowest unoccupied noalar orbital (LUMO) energies,
called frontier molecular orbitals (FMOs), wereatahted using the same method and
basis sets, and molecular electrostatic potenittR) surfaces were also obtained.
FMO energy eigenvalues were used for calculatidnhe chemical hardnesg)(and
energy gabAE). All calculations were performed by using the GB3&IAN 09 software
package program [25].

Table 3. Electronic data of the compounds calcdlatiéh B3lyp/6-311++g(2d,2p).

COMPOUND E (au) EHOMO (eV) ElLUMO (eV) AE n (eV) m (Debye)

I -1680.381 -6.133 -1.324 4810 2.405 5.640

Il -1680.382 -6.148 -1.315 4833 2.416 4.329
1] -1680.382 -6.037 -1.292 4.745 2.373 2.288

\ -1320.027 -6.093 -1.277 4816  2.408 5.555
Vv -1320.029 -6.132 -1.287 4.844 2.422 4.250

VI -1320.028 -6.028 -1.179 4.850 2.425 2.666
Vi -1335.320 -5.759 -1.111 4.648 2.324 4.896
VI -1335.320 -5.929 -1.159 4770  2.385 3.223
IX -1335.319 -5.757 -1.005 4.752 2.376 6.005

E: Energy;AE: E yuo — Enomo; m: Chemical hardnessy; Electronagativitym: Dipole moment

As a result of the optimizations, the minimum malec energies of the compounds
were calculated to be around -1680 au for the Gbtsute group, -1320 au for the F
substitute group and -1335 au for the methoxy substgroup. Also, as a result of
calculations, it has been observed that the mininmiotecular energy levels of the
compounds are not too much affected bydhen- andp-positions of Cl, F or methoxy
substituents. However, the positions of the sulpstits affected the HOMO-LUMO
energies, which caused the changalBfenergy rangeAE: E ymo — Enomo) (Table 3).

In theo-position of the F atom with the largest electronegy among the substituents,
while the HOMO-LUMO energy gab of F isomer struesihad the lowest value, it had
the highest value at theposition. This situation was not observed in C| amethoxy
substituents. While the energy gaAk took the highest value at-position of Cl and
methoxy, it was the lowest value piposition. Therefore, this change in electronic
levels also affected the chemical hardness of thrapounds. It was seen that, the
electronegativity values of the Cl, F and methoxsedaly affected the chemical
hardness (or chemical softness) of the compoundsleVthe chemical hardness of
isomer structures substituted with F having thenbésl electronegativity were highest,
the chemical hardness of the isomeric group suibstitwith methoxy having the lowest
electronegativity was calculated as the lowestaddition, the dipole moments of the
iIsomer compounds substituted with the Cl and F veateulated as the largest @t
position and the smallest ptposition. As a different case, the dipole momenthia
methoxy isomer structures had the lowest valuéénnb- position and the largest value
in thep-position.
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Table 4. Experimental and theoretical UV-Vis datan).

Theoretical
COMPOUND  Experimental wB97XD B3LYP
I 284.5 266.73 297.18
Il 285.0 265.22 294.04
[ 291.5 266.63 299.86
v 290.0 264.49 295.29
Vv 288.0 264.6 293.15
VI 277.0 258.34 289.97
VIl 276/303 273.23 305.42
VIII 365.0 261.81 298.59
IX 288.5 250.2 393.41

The experimental data of UV absorption of the coumus and the results of the
theoretical calculations are compatible with eattren(Table 4). It is evident in both
the experimental and theoretical calculations timathe Cl and F isomeric compounds,
the positions of the Cl and F substituents hauvke lgffect on UV absorption peaks.
Besides, both in the theoretical and experimemisllts, the change of the F substituent
from theo-position to thep-position in the F-isomeric structures caused aso@dtion
that varied from long wavelength to short wavelangturthermore, the isomeric
structures with F and CI substituents are examiiieid, seen that there is an inverse
relationship betweedE energy range and absorption wave length; Thadss\E
decreases, the absorption shifts towards the longeelength.

4. Conclusions

The new nine substituted 1,3,4-thiadiazole compsungre synthesized and their
structures were illuminated by using FT-f-NMR and **C-NMR. We also studied
the absorption properties of the obtained compouras using UV-Vis
spectrophotometer. Furthermore, the electronic ammmical parameters were
calculated to show how isomeric 1,3,4-thiadiazotempounds were affected by
electronegativities of the F, Cl and methoxy substits. Experimental UV-Vis data
were supported by theoretical calculations and @emgpt was made to establish a
relationship between the HOMO-LUMO energy gaB, chemical hardness and UV
absorption wavelengths.
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