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Abstract: A new group of charge-transfer complexes,of chemical material were synthesized in the
current study using a direct method with a good yield. We reacted 4-(11-methyltriphenylen-2-yl)-
1,2,3-selenadiazole with four different types of quinones in a 1:1 mole ratio, using acetonitrile as the
solvent. Each compound was identified with the help of analytical techniques like mass
spectroscopy, 1TH-NMR, UV, and IR. The chemical structures suggested for the synthesized
compounds were in agreement with the analysis findings. The DFT (functional theory of density)
was utilized to analyze, the structure of the molecules of the developed charge-transfer complexes.
During the process of geometry optimization, the HOMO, LUMO surfaces, and energy gap were
created utilizing the (3-21G) as the base set of geometrical structures. Charge-transfer,complex-
containing compounds' molecular outlines and geometry have been evaluated through the
geometrical optimization process. Through the study of donor-acceptor interactions, we have also
been comparing the HOMO energies of the molecules in charge-transfer complexes. On the other
hand, it was calculated and analyzed the gap energy, ionization potential, electron affinity,
electronegativity, and electrophilicity of compounds containing charge-transfer complexes.

Keywords: DFT, Charge-transfer Complexes, Geometry Optimization, Electron Affinity, 4-(11-
Methyltriphenylen-2-Y1)-1,2,3-selenadiazole

1. Introduction

The organic charge-transfer complexes consist of two systems consisting of two
electrons,with a specific stoichiometry; a donor, and an,acceptor electron,unit. A lot of
research has been done on charge-transfer complexes for a long time in an attempt to
guidelines for the possessing
superconductivity or mobility at room temperature [1]. However, the creation of
increasingly complex technological applications using these charge-transfer complexes [2-
3] has drawn attention recently as well. The following are some examples: organic field-
effect transistors (OFTs) [4-5], thermoelectric [6-7], photoconductors [8-9], strain sensors
[10], and ferroelectrics, when CT compound complexes are utilized as either organometals
[11-12] or organo semiconductors, [13-14]. It has long been established that
organoselenium compounds are very pertinent molecules Practically speaking, aside from
being helpful intermediary compounds in organic,compound synthesis,for examining
fundamental,issues in Chemistry of theory [15-18], Compounds of ,Organoselenium have

provide manufacturing of substances strong

special characteristics that make them perfect for synthesis; atoms of selenium can be
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removed by appropriate!procedures for instance, oxidation, which creates a double bond,
via means of synelimination with selenium oxide[19]. and selenium-containing fragments
are easily integrated into organic molecules. The interaction between selenious acid and
semicarbazone is widely recognized to provide the basis for the Almost all of the
procedures used, to produce selenadiazole organo compounds, [20-22]. In this work, four
distinct types of quinones, such as 1,2-benzquinone, 1,4-anthraquinone, 9-hydroxy-1,4-
anthraquinone, and 7,7,8,8-tetracyanoquinodimethane, will be reacted to produce new
charge-transfer complexes. using 4-(11-methyltriphenylen-2-yl)-1,2,3-selenadiazole to
synthesize new molecules with the ability to transfer charges.

2. Materials and Methods

Materials

The substances that were used were 1,2-benzoquinone (Sigma-Aldrich), 1.4-anthraquinone
(Fluka), 7,7,8,8-tetracyanoquinodimethane (Strem Chemicals), ethanol absolute and
acetonitrile  (Sigma-Aldrich Inc.),  1-(8-methyltriphenylen-2-yl)ethan-1-one  and
hydrazinecarboxamide (Fluka), and 9-hydroxy-1,4-anthraquinone (Fluka).

The computational study Program: Computational study program: Gaussian 09W set
with approximated DFT-based descriptors and a basis of 3-21G.

Instrumental

UV-visible spectrophotometer model number UV-1650 (Japan) (Shimadzu Double-beam)
with (1.00 cm) of quartz cell, and an apparatus with a melting point that is electrothermal.
spectra of 'H-NMR were acquired using 500 MHz spectrometers made by Bruker that use
TMS as an internal reference and soluble DMSO-ds. Spectra infrared FT-IR With a
Shimadzu model 8400 S spectrophotometer, the wave number range for KBr is 4000-400
cm,

Procedure

1. Preparation compound (E)-2-(1-(8-methyltriphenylen-2-yl)ethylidene)hydrazine-1-
carboxamide. [23]

A mixture of 2.58 g (9.1 mmol) of 1-(8-methyltriphenylen-2-yl)ethan-1-one, 1.5 g (20.0
mmol) of hydrazinecarboxamide, 1.78 g (21.8 mmol) of sodium acetate, and 11 mL of
absolute ethanol was refluxed for 48 hours at 80°C while stirring. by diluting the reaction
mixture with 30 mL of water, filtering off the pink-colored crystal precipitate, and letting
it dry in the air. A 69% yield and a melting point of 133-135 °C were obtained. TLC detected
the end of the reaction with an Rf value of 0.82 (3:7) (n-hexane: ethyl acetate). like in Scheme
1.

2. Preparation compound 4-(11-methyltriphenylen-2-yl)-1,2,3-selenadiazole) MTSD
[24]

A  mixture of 23 g (675 mmol) of (E)-2-(1-(8-methyltriphenylen-2-
yl)ethylidene)hydrazine-1 carboxamide, 0.9 g (8.1 mmol) of selenium dioxide, and 13.5 mL
of glacial acetic acid was stirred for 20 h at 60°C. The crystals that formed were then filtered
off after the reaction mixture had been diluted with 40 milliliters of water. The resulting
precipitate was dissolved in acetone, allowed to coagulate the colloid selenium for one
hour, and filtration was done on the mixture. After removing the acetone, boiling hexane
was used to extract the residue. coffee Crystals were created as the hexane evaporated. A
68% yield and a melting point of 113-115 °C were obtained. TLC detected the end of the
reaction with an Rf value of 0.86 (3:7) (n-hexane: ethyl acetate). like in figure 1.
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Figure 1. Preparation of 4-(11-methyltriphenylen-2-yl)-1,2,3-selenadiazole) (MTSD).

Preparation charge transfer complexes (MTSDQ1, MTSDQ2, MTSDQ3, MTSDQ4).

The compound MTSD (1.492 g, 4 mmol) was dissolved in 60 mL of acetonitrile and
combined with four different types of quinones, each separately (1,2-benzoquinone, 1.4-
anthraquinone, 7,7,8,8-tetracyanoquinodimethane, and 9-hydroxy-1,4-anthraquinone).
The mixture was then in a water bath, it refluxed at 100 °C for three hours. To get a variety

of precipitate colors and yields, the solution was chilled, evaporated, using a rotating
evaporator, as well as then rinsed with a tiny amount of acetonitrile, [23, 24]. A melting
point was then measured. TLC observed the conclusion of the reaction, as indicated in

table 1, figure 2.

CH,
O CHg
LI ? J
O |y emme OO )
1.4-anthraquinone 1,2-benzoquinone
= Reflux (3h) ,Acetonitrile i ?
/Se _ Reflux (3h) Acetonitrile
N=N O /Se |
- = N=
CH, B 7]
ol B
O‘ 7,7,8,8-Tetra cyano quinodimethane 9-Hydroxy-1,4-anthraquinone
Reflux (3h) Acetonitrile Reflux (3) Acetonitrile
O Reflux (3h) ,Acetonitrile —
= /Se CH3
= || & N O
Cl_
Se
N=
Figure 2. Synthesis steps for charge transfer complexes (MTSDQ1, MTSDQ2, MTSDQ3,
and MTSDQA4).
Tablel. The physical characteristics and chemical properties for synthesis complexes of
charge- transfer (MTSDQ1, MTSDQ2, MTSDQ3, and MTSDQ4).
structure and physical properties of synthesized compounds
Weight of
Quinone & 8 « = ..'g
Quinone . B = s B - =
Structure of synthesized compounds and symbol 5 % o = s o ®
Q 5 = 2
£ o 2 5 =y o
=BE=N Qe ) =
o A
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3. Results and Di

scussion

In this work, 4-(11-methyltriphenylen-2-yl)-1,2,3-selenadiazole (MTSD) was reacted
to create charge transfer complexes (prepared in the third step) [23, 24]. Four distinct
quinones, each with a unique reaction, were then added in acetonitrile as a solvent to
produce new compounds (MTSDQ1, MTSDQ2, MTSDQ3, MTSDQ4). The novel charge
transfer complexes' UV-visible spectra that were obtained from compounds MTSD with
quinones included the n-rt* transitions, which usually undergo a notable blue shift during
the synthesis of complexes of charge transfer. The diverging electron cloud surrounding
the selenium atom and the shift in the charge-transfer complexes' development are caused
by the selenium atom. The transition values (7t-1*, and n-7t*) decrease when the electron

donors of quinones decrease.
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[25], the absorption bands shifted to shorter wavelengths, and the conjugate effects
of the chromophore group raised the energy needed for the rt-* and n-7* transitions [26].
Table 2 presents these, and Figures 1-4 show them.

Table 2. Charge transfer complexes of specific compounds with £ max of (n-rt*, and n-
*) transitions.

Seq. Compound. £ max of (m-n*, and n-7*) transitions
1 MTSDQ1 (218, 240, 255, 275, 340) nm
2 MTSDQ2 (206, 228, 257, 273, 347) nm
3 MTSDQ3 (207, 218, 254, 280, 405) nm
4 MTSDQ4 (202, 241, 288, 327, 483, 581) nm

1,2-benzoquino-4-(11-methyltriphenylen-2-yl)-1,2,3-selenadiazole (MTSDQ1)

1,2-benzoquinone
1.0 4-(11-methyltriphenylen-2-yl)-1,2,3-selenadiazole) (MTSD)
0.8
0.6
<
0.4
0.2 \/
0.0 - W
T T T T T T T
200 300 400 500 600 700 800
nm
Figure 3. UV-Visible spectrum of charge-transfer complex compound (MTSDQ1).
In the compound's spectra, the charge-transfer absorption band (MTSDQ1) appears
between 255 and 300 nm.
1.4-Anthraquinone- 4-(11-methyltriphenylen-2-yl)-1,2,3-selenadiazole (MTSDQ2)
1.6 4 1.4-Anthraquinone
4-(11-methyltriphenylen-2-yl)-1,2,3-selenadiazole (MTSD)
1.4
1.2
1.0
<C 0.8 1
0.6 —
0.4 —
0.2
0.0 4 .
T T T T T T T
200 300 400 500 600 700 800
nm
Figure 3. UV-Visible spectrum of charge-transfer complex compound (MTSDQ?2).
In the compound's spectra, the charge-transfer absorption band (MTSDQ2) appears
between 310 and 390 nm.
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4-(11-methyltriphenylen-2-yl)-1,2,3-selenadiazole (MTSD)
7.7.,8,8-Tetracyanoquinodimethane
7,7,8,8-Tetracyanoquinodimethane-4-(11-methyltriphenylen-2-yl)-1,2,3-selenadiazole (MTSDQ3)

T T T T T T T
200 300 400 500 600 700 800
nm

Figure 4. UV-Visible spectrum of charge-transfer complex compound (MTSDQ3).

In the compound's spectra, the charge-transfer absorption band (MTSDQ3) appears
between 310 and 480 nm.

4-(11-methyltriphenylen-2-yl)-1,2,3-selenadiazole (MTSD)
9-Hydroxy-1,4-anthraquinone

1 9-Hydroxy-1,4-anthraquino-4-(11-methyltriphenylen-2-yl)-1,2,3-selenadiazole (MTSDQ4)
1.0 H
0.8
0.6
<C J
0.4
0.2
0.0 \‘—¥
T T T T T T T T T T T T T
200 300 400 500 600 700 800
nm

Figure 5. UV-Visible spectrum of charge-transfer complex compound (MTSDQ4).

In the compound's spectra, the charge-transfer absorption band (MTSDQ4) appears
between 380 and 540 nm.

Table 3. The FT-IR beams of synthesized charge-transfer complex compounds.
Functional group

@)
= 3 C-H C=N .C=C Cc=C CsN OH CN
’ E CHAr. C=0Ar. Aliph. Ar Ar. Aliph Aliph Ar. Ar.
MTSD 3064 - 2947 1587 1471 - - - 1330
MTSDQ1 3039 16395 2945 1573 1450 - - - 1325
MTSDQ2 3059 1658 2920 1577 1504 - - - 1325
MTSDQ3 3025 ; 2970 16395 15431 1433 2225 - 1325
MTSDQ4 3020 1631 2958 15894  1529.6 ; - 3420 1259
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Figure 6. FT-IR spectra of compound (MTSD).
There is no carbonyl group in the compound's (MTSD) FTIR spectra.
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Figure 7. FT-IR spectra of compound (MTSDQ1).
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Figure 8. FT-IR spectra of compound (MTSDQ2).
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Figure 9. FT-IR spectra of compound (MTSDQ3).

The compound's (MTSDQ4) FT-IR spectra differs from other compounds' because it
has a C=N group and appears at 2225 cm-'. [27, 28]
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Figure 10. FT-IR spectra of compound (MTSDQ4).

Because the chemical (MTSDQ4) has an OH group and appears at 3420 cm, its FT-
IR spectrum differs from other compounds'.

TH-NMR or (nuclear magnetic resonance spectroscopy), which finds the protons
inside the chemical molecule, is one of the most crucial techniques for examining the

suggested structures. IH-NMR spectra of synthesized compounds [29] are displayed in
table 4 and figures 10-14.

Table 4. 'H-NMR spectral data of syntheses compounds.

Seq Com};ound Structure of the compound 1H-NMR, (DMSO-d6); TMS =0 ppm
19, CHy
T/ \”s/ 1 Alpha. 1CH3, 3H, s, 3.38); Ar. 17C-H(1H,
NG NG s, 7.62), ; Ar. 19C-H (1H, d, 7.64); 20C-H
I I I (1H, d, 7.87); Ar.3C-H (1H, s, 7.88); Ar. 4C-
1 T 2 15,
MTSD N \fl/\f H (1H, d, 7.89); Ar.6C-H (1H, d, 8.00);
PNy Ar.21C-H, 22C-H 23C-H, 24C-H (4H, ddltt,
[ se 8.09); Ar. 9C-H (1H, s, 8.10); Ar.
10N§N
B o e “]  Alpha. 9CH3, (3H, s, 3.35) ; Ar. 3C-H,4C-H
o L (2H, tt, 7.62); Ar. 5C-H,6C-H (2H, dd, 7.71);
3/ \zA/ \2‘/
o 17C-H (1H, s, 7.74); Ar.12C-H, 14C-H (2H,
2 MTSDQI o, T
SDQ S L d, 7.86); Ar. 30C-H 31C-H (2H, tt, 7.90);
SN \‘/ \F Ar.29C-H, 32C-H (2H, dd, 8.00); 27C-H,
= 28C-H (2H, dd, 8.02) Ar. 25C-H (1H, s, 8.10)
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7.88); Ar.20C-H, 22C-H (2H, dd, 7.93); 35C-
H, 36C-H (2H, dd, 7.95) Ar. 19C-H (1H, s,
7.96) Ar.38C-H, 39C-H (2H, tt, 7.99); Ar.
37C-H 40C-H (2H,dd, 8.02); Ar. 33C-H (1H,
s, 8.09)

Alpha. 17CH3, (3H, s, 3.40) ; Ar. 9C-H,10C-
H (2H, d, 7.63); Ar. 13C-H,14C-H (2H, dd,
7.72); 25C-H (1H, s, 7.73); Ar.20C-H, 22C-
H (2H, dd, 7.93); 35C-H, 36C-H (2H, dd,

7.95) Ar. 19C-H (1H, s, 7.96) Ar.38C-H, 39C-
H (2H, tt, 7.99); Ar. 37C-H 40C-H (2H,dd,

8.02); Ar. 33C-H (1H, s, 8.09)

ha. 1CH3, (3H, s, 3.33); Ar. 17C-H(1H], s,
7.43),; Ar. 19C-H (1H, d, 7.96); 20C-H (1H,
,7.97); Ar.3C-H (1H, s, 7.98); Ar. 4C-H
(1H, d, 7.99); Ar. 6C-H (1H, d, 8.00);

3C-H,34C-H,35C-H (4H, ttdd, 8.24) Ar.
7C-H, 39C-H (2H, dd, 8.25); Ar. 29C-H
(1H, d, 8.27) ; 410-H (1H, s, 12.69)

MTSDQ1

SS8888883 88 BEB3BRRAIIRRANGIES
BBBBBBBNNNNNNNNNNNNNNNNN NN NN
444444

———

335

T T T T T T T T
.1 80 79 7.8 7.7 76 7.5 7.4

;
82 8
f1 (ppm)
CRRTEER 3
Sanqa9n ]
, ; ; . . ; ; ; ; " " " " ; ; : : ; ; .
11.0 105 100 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5
f1 (ppm)

Figure 11. '"H-NMR spectra of compound (MTSDQ1).
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Figure 12. 'TH-NMR spectra of compound (MTSDQ?2).
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Figure 13. 'H-NMR spectra of compound (MTSDQ3).

Additionally, because of the presence of the OH band at 12.69, the NMR spectra of
MTSDQ4 were different from those of MTSDQ1, MTSDQ2, and MTSDQ3.
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Figure 14. 'H-NMR spectra of compound (MTSDQ4).

The mass spectra signals of compound (MTSD)[30] showed us the molecular ion’s
parent ion beam at 376.31 m/z in addition to other packages, as shown in Table 5, Figure
18, and Scheme 3.

Table 5. lists the significant peaks of compound (MTSD).

Chemical Formula: m/z Chemical Formula: m/z
C21H14N2Se 373.32 C13H102e 166.08
C20H11N2Se 359.01 C7Ho62e 90.05
C21H14Se2 e 347.03 C6H42e 76.03
C20H11Se2e 331.00 CHSe3 e 92.92
C20H13N22e 281.11 Se 77

C20H113e 251.09 C4H24 e 50.02
C19H13e 241.10
C8H4N2Se2 e 207.95
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Figure 15. Mass spectrum of 4-(11-methyltriphenylen-2-yl)-1,2,3-selenadiazole
(MTSD).

Computational analysis of novel charge-transfer complex synthesizes.

The accuracy of the method in characterizing the chemical's gas phase properties
was evaluated and labeled, as shown in Figs. 16 and 17. The electronic properties and
these compounds' geometric structures examined through all quantum
computations at the functional computational analysis's hybrid functional (B3LYP)

were

levels analysis utilizing the functional theory of density (DFT), which combines exchange
Becke's with Parr's and Lee-Yang correlation [31-32]. In this method, each atom was
described using the Gaussian (GO9W) software and the set of 3-21G [36]. The mathematical
correlations identified in Egs. 1, 2, 3, and 4 as well as predicted (DFT) based descriptors
were used to assess the stability and reactivity of the compounds [33-34].

_ (6E> 1
U N yeyn
1(62E) )
n=x ] e
2\8N vV(T),T
Sy
2
= 4
27

The variables p, n, S, and w stand for chemical potential, chemical hardness,
chemical softness, and electrophilicity, respectively. E, N, and V(r—) represent total
electron energy, electron number, and external potential, respectively. To calculate the
previously indicated global numbers, two different approaches were used. The first
approach, called the difference in a limited approximation, is predicated on modifications
in the overall electronic energy that occur when one electron is added or removed from
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the neutral molecule. The basis of Koopman's hypothesis [35] is the difference in HOMO

and LUMO energies for molecules. Equations five and six provide the Koopmans theory.
_ (Enomo + Erymo)

_ (Enomo — Erumo)
2
Electron states known as High Occupied Molecular Orbital (HOMO) and Low

Unoccupied Molecular Orbital (LUMO) energies delineate particular sites where the

orbitals of atoms and molecule mix linearly to generate energy-quantized electrons. The
connection between the band gap in energy (Eg) in Equations 7 and the difference in
LUMO and HOMO [36] in Equation 6 is essential because it allows for predicting a
material's properties based on its semiconductor, insulator, or conductor. A vital property
of solids is the Eg property. It shows the energy differential between the level of complete
energy and the virtual energy's lesser level [37]. Examine Figures 16 and 17. Table 6.

Eg = E ymo — Exomo «evver- 7

The qualities of Electronegativity and Electrophilicity.

The ability of a molecule to absorb electrons is known as chemical electrophilicity,
and it is based depends on the hardness and potential of chemicals, with hardness being
defined as the ability to withstand to change and deformation. On the other hand, an
atom's electronegativity is its ability to attract an electron density, which is An electron
pair that is shared. Eqs. 8 and 9 provide the relationships needed to determine
electronegativity and electrophilicity. [38]; see Table 7.

_ (Enomo + Erumo)

Electron of affinity and ionization potential.

The strength of the bond is determined by an atom's potential for ionization with an
electron. Its energy is equal to the energy needed to extract a single electron from an A gas-
phase atom. The energy released when an atom absorbs up electron is called "electron
affinity."” When one electron is taken out of a negatively charged ion, this energy is
required. Egs. 10 and 11 in Table 8 show that this is consistent with Koopman's hypothesis
[39].

Acid Base (HSAB), Hardness, Softness Principles

In chemistry this idea explains the behavior of atoms or molecules as bases and
acids. First, it needs to be demonstrated that hard and soft acids are acceptors, while
Donors include both soft and hard grounds. Equations 12 and 13 that used to illustrate
hardness, and softness, [40]

(IP — EA)
= 12
2
_ 2 13
=gy e

The softness and hardness of chemicals are denoted the letters (0 ) and ( n),
respectively. based on Table8. The following are the results of applying the same
computational analyses to 4-(11-methyltriphenylen-2-yl)-1,2,3-selenadiazole ~with
quinone's derivatives: In this study, a comparison of the HOMO energies for new
compounds of charge-transfer complex is shown in Table 6 and it is found that the HOMO
energy of MTSDQ1 compound is greater than that of MTSDQ2, MTSDQ3, and MTSDQ4
compounds. This is because MTSDQI is stronger and more stable, as a general rule of
thumb states that the larger the HOMO-LUMO gap, the more stable the compound.The
MTSDQ2 compound had the lowest HOMO energy in addition to the HOMO, which
represents electron donors. The energy average, [41] in LUMO energy is arranged as

Central Asian Journal of Theoretical and Applied Science 2025, 6(2), 135-154. https://cajotas.centralasianstudies.org/index.php/CAJOTAS



149

follows: From MTSDQ3 to MTSDQ1 to MTSDQ4 to MTSDQ2. Consequently, the MTSDQ1
molecule has the largest energy gap, whereas the MTSDQ4 compound has the smallest
[42]. The energy in LUMO is as follows: MTSDQ3 > of other. can therefore aid in
forecasting the location of pi ligand addition.

Table 6. The new group of charge-transfer compounds' electronic state.

Compound. HOMO,(eV). LUMO,(eV). Eg,(eV).
MTSDQ1 -3.7185186 -2.46441 1.2541
MTSDQ2 -2.3977452 -1.6345 0.7632
MTSDQ3 -3.5612448 -2.65134 0.9099
MTSDQ4 -2.4630492 -1.75096 0.7121

In Table 7, the electronegativity of MTSDQ3 was greater than that of the other
compounds, indicating that MTSDQ3 is the most reactive and MTSDQ?2 is the least
reactive. The electronegativity (x) is a measure of an atom's attraction to electrons in a
covalent bond, so compound MTSDQ3 does exhibit high charge flow. The results obtained
also indicate that compound MTSDQ3 is strongly electrophilic, whereas compound
MTSDQ2 is nucleophilic. The MTSDQ3 compound had the highest electrophilicity, while
MTSDQ2 has the lowest electrophilicity among all prepared compounds for the same
reason [43].

Table 7. Electrophilicity and electronegativity for novel group of charge-transfer
complex synthesis.

Compound. Electronegativity(eV) (X). Electrophilicity (eV), (w).
MTSDQ1 3.091 7.621
MTSDQ2 2.016 5.326
MTSDQ3 3.106 10.6
MTSDQ4 2.107 6.234

Table 8. Softness, hardness, electron affinity, and ionization potential for novel
charge-transfer complex synthesis.

Compound lonization (itl))t)ential (eV) Electron affinity (eV) (E.A) Softness (5) Hal;il]r)less
MTSDQ1 3.7185 2.4644 1.595 0.627
MTSDQ2 2.3977 1.6345 2.62 0.382
MTSDQ3 3.5612 2.6513 2.198 0.455
MTSDQ4 2.463 1.751 2.809 0.356

Table 8 shows that by comparing MTSDQ1, MTSDQ2, MTSDQ3, and MTSD(Q4, the
behavior of charge-transfer complex compounds can be categorized as donors or
acceptors. Since MTSDQ1's hardness is higher than that of MTSDQ2, MTSDQ3, and
MTSDQ4, it will act as a hard base. MTSDQ4 will act as a soft basis because its softness
was higher than that of MTSDQ1, MTSDQ?2, and MTSDQ3 [44].
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Compound (MTSDQ1).

Compound (MTSDQ2).

Compound (MTSDQ3).

Compound (MTSDQ4).

Figure 16. The structure of molecules tube and Ball model of charge-transfer complexes
derivative of compound MTSD.
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M.O (HOMO) of com. (MTSDQA4). M.O (LUMO) of com. (MTSDQ4).

Figure 17. Charge-transfer complexes molecular orbital HOMO and LUMO
derivative of compound MTSD.
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4. Conclusion

This research succeeds in creating new charge-transfer complexes composed of 4-
(11-methyltriphenylen-2-yl)-1,2,3-selenadiazole and different quinones which display
notable electronic properties and molecular stability. The synthesized compounds
exhibited different HOMO-LUMO energy gaps based on density functional theory (DFT)
computational analysis which represented how efficiently the compounds transfer charges
and react in their molecular structures. MTSDQ1 possessed the most considerable energy
gap that indicated better molecular stability yet MTSDQ4 demonstrated lesser energy gap
and hence exhibited stronger reactivity properties. These research findings present
possible usages of charge-transfer complexes in next-generation electronic devices
including organic semiconductors alongside photodetectors. Future research should focus
on device fabrication methods that incorporate these complexes while broadening
derivative quinone investigations regarding their effect on electronic device performance.
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