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RESUMO

Os cristais liquidos sdo Unicos em suas propriedades e usos e tém um papel essencial na area de
aplicagbes tecnoldgicas como elétrica, Otica, display, mapa de temperatura e materiais de comutacéo. Este
estudo teve como objetivo sintetizar derivados de hexaetinilbenzeno a partir de 1,3,5-triclorobenzeno benzeno
como nucleo central substituido por trés anéis aromaticos e trés armados de 2-cloro-4,6-bis ((3,7-dimetiloct-6-en
-1-il) oxi) -1,3,5-triazina. Essas moléculas sao formadas pela ligagdo covalente de trés bracos simetricamente a
um ndcleo central que podem ser ligados ao nucleo central através de ligantes flexiveis, semiflexiveis ou rigidos.
A substituicdo ocorre na periferia acetilénica no anel central do benzeno e foi obtida com eficiéncia pelo
acoplamento Sonogashira. Os compostos de seis bracos baseados no ndcleo do benzeno foram misturados com
a razdo complementar 1:1 do &cido 4-dodeciloxibenzdico, que ja possuia propriedades de cristais liquidos para
aumentar a possibilidade de formagéo destes resultando em um sal organico. Os sais organicos obtidos foram
investigados quanto ao seu comportamento em cristal liquido por microscopia éptica de polarizacdo (POM) e
calorimetria de varredura diferencial (DSC). Todos os compostos intermediarios e finais foram confirmados por
técnicas espectroscopicas (1H RMN, 13C RMN e espectrometria de massa).

Palavras-chave: Triazina, Cristais liquidos, Ligagdo de hidrogénio, Sintese e Caracterizacao.
ABSTRACT

Liquid crystals are unique in their properties and use and has an essential role in the area of technological
applications such as electrical, optical, displayers, temperature maps, and switching materials. This study aimed
to synthesize hexaethynylbenzene derivatives starting from 1,3,5-trichlorobenzene benzene as a central core
substituted with three aromatic ring and three armed of 2-chloro-4,6-bis((3,7-dimethyloct-6-en-1-yl) oxy)-1,3,5-
triazine. These molecules are formed by the covalent linking of three arms symmetrically to a central core which
may be attached to the central core through flexible, semi-flexible or rigid linkers. The substitution occured at the
acetylenic periphery on the central benzene ring and was achieved efficiently by Sonogashira coupling. The six-
armed compounds based on the benzene core was mixed with the complementary 4-dodecyloxybenzoic acid 1:1
ratio, which already possessed liquid crystal property to increase the formation of these resulting in an organic
salt. The obtained organic salts were investigated for their liquid crystal behaviour by polarizing optical microscopy
(POM) and differential scanning calorimetry (DSC). All the intermediate and final compounds were confirmed by
spectroscopic techniques (1H NMR, 13C NMR, and mass spectrometry).

Keywords: Triazine, Liquid crystals, Hydrogen bonding, Synthesis and Characterization.

1. INTRODUCTION: especially as sensors. Because of their fluid nature

at a specific temperature, liquid crystals (LCs) are

Liquid crystal displays (LCDs) are Very easy to process in thin films, along with

omnipresent in the modern world, representing Maintaining optical properties characteristic to

probably the most prevalent, developed, and crystalline materials, as the ability to rotate the

profitable technology of thermotropic liquid Polarized light plane (birefringence) (Scutaru,
crystals (Bremer, 2013; Kato, 2018). This 2018).

application is based on their sensitivity to external The chemistry of triazine has gained much
electric and magnetic fields, when molecules align  jhcreased in the last few decades. due to their

fast and at low voltages. This property was the gppjications in organic synthesis and liquid crystal
basis for their use in other exciting applications, properties  (Akkurt et al., 2019). Hexa-
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ethynylbenzene derivatives are interested
molecular as liquid crystals (Praefcke, 1991; Al-
Jumaili, 2020), nonlinear optical material (Kondo,
1995), core structures for dendritic (Kayser, 1999),
light-harvesting materials (Mongin, 2000), and
building blocks for two-dimensional carbon
networks (Kehoe, 2000; Wan, 2000).

Substituted hexa-ethynylbenzenes, in
which the ethynyl ends possess different
functional groups, are attractive because it would
be possible to change the above properties by
modifying the substitution pattern of the terminal
groups (Sonoda, 2001). The more frequently
utilized nucleophilic substitution reactions have
been mostly limited to amines and alcohols so far,
providing selective substitution at the price of
decreased cycloaddition ability due to the
electron-donating nature of the new substituent
(Boger, 1998; Sakya, 1997; Novak, 2003).

Organic T1-conjugated systems, small
molecules (Chow, 2014) and polymers, (Tan,
2020) are of great interest for sensing, optical and
electronic applications (Usta, 2014). The group of
discotic liquid crystals (DLC) offers the additional
feature of self-organization, often as a columnar
arrangement resulting in anisotropic properties,
e.g. one-dimensional charge transport in the
liquid-crystalline phase (Kaller, 2012).

Typical DLCs consist of electron-rich
polycyclic aromatic units, e.g., triphenylene or
hexabenzocoronene, (Kumar, 2005), whereas
DLCs with an electron-deficient core are rather
scarce (Kestemont, 2001). Tr-conjugated N-
heterocyclic molecules with peripheral aliphatic
chains can easily be functionalized to present
highly ordered columnar mesomorphism, which
results in exciting properties like one-dimensional
(1D) high charge carrier mobilities regarding
scientific and technological aspects
(Gsénger,2010; Sergeyev, 2007; Demus, 2011).

In the present study on the construction of
extended Tr-electronic systems, it was performed
the  design and synthesis of new
hexaethynylbenzene derivatives starting from
1,3,5-trichlorobenzene benzene as a central core
substituted with three aromatic ring and three
armed of 2-chloro-4,6-bis((3,7-dimethyloct-6-en-
1-yl) oxy)-1,3,5-triazine. These molecules are
formed by the covalent linking of three arms
symmetrically to a central core (scheme 1). These
arms may be linked to the central core through
flexible or semi-flexible or rigid linkers. When the
central core connecting to the linkers and three
rigid arms, shape persistent star-shaped
mesogens are obtained (Lehmann, M. 2009).

These molecules lack the shape
anisotropy of discotic required to exhibit
mesophases.  Still, their abilty to form

mesophases is supported by the nanophase
segregation of chemically or physically different
molecular subunits and their tendency to fill the
space efficiently in bulk (Pradhan, 2016). The
advantage of six-armed design with concerning to
discotic is the synthetic flexibility of the liquid
crystal behaviour (Bisoyi, 2010).

Therefore, this study aimed to synthesize
hexaethynylbenzene derivatives starting from
1,3,5-trichlorobenzene benzene as a central core
substituted with three aromatic ring and three
armed of 2-chloro-4,6-bis((3,7-dimethyloct-6-en-
1-yl) oxy)-1,3,5-triazine.

Cl Cl
I cl ! 7a: Ry =Ph, R, =3
‘ — 7b: R, = Pyridine, R, =3
R4 R
|| R,— Ra || Ry
= D =
Cl Cl
Z X
Ry = cl - Ry Ri Il Ri
Rz
Scheme 1. Synthesis route of six arms
compounds.
2. MATERIALS AND METHODS:
2.1. Chemical and Reagents
Cyanuric chloride, dodecan-1-ol,

ethynylbenzene, 1,3,5-trichlorobenzene, 2-
iodothiophene, 2-ethynylpyridine,
ethynyltrimethylsilane, copper iodide, potassium
carbonate, tetrakis(triphenylphosphine)palladium
and triethylamine. The solvents were used dry
(THF, Dioxane) were obtained from distilling over
phosphorous pentoxide (merck).

2.2. Measurement

Purity of the compounds was checked by
TLC on silica gel 60 Fzssa (Merck). Synthesized
compounds are characterized by *H NMR and *C
NMR spectra using CDCl; as a solvent with TMS
as an internal standard. IR spectra were recorded
in KBr on a Shimadzu FTIR 8400S
spectrophotometer. Mass spectra were recorded
on a GCMS-QP 1000 mass spectrometer.
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2.3. 2-chloro-4,6-bis((3,7-dimethyloct-6-en-1-yl)
oxy)-1,3,5-triazine (2)

2,4,6-trichloro-1,3,5-triazine (1) (0.29g, 1.6
mmol), 3,7-dimethyloct-6-en-1-ol (0.5 g, 3.2 mmol)
and K>COs (0.45 g, 3.2 mmol) were dissolve in 10
mL of THF under argon atmosphere and stirred at
50°C overnight (Scheme 2). The solution was
poured into a mixture of ethyl acetate (10 mL) and
water (10 mL). The organic layer after separation
dried with sodium sulfate. Under vacuum, the
solvent was evaporated and the crude product
purified by column chromatography  with
hexane/ethyl acetate (2.5% EtOAc) as an eluent to
yield (0.25 g, 41%). *H NMR (500 MHz, CDCls)
(5.14 (dd, J= 7.1, 1.3 Hz, 2H), 4.5 (m, 4H, OCHy),
2.09 (m, 4H, CH>), 1.9 (m, 6H, CHs), 1.8 (m, 6H,
CHy), 1.6-1.3 (m, 10H, CHy), 1.07-0.95 (m, 6H,
CHg), ¥C NMR (126 MHz, CDCl;) (172, 171,
131.5, 124, 69, 36.8, 35, 29, 25.7, 25.3, 19.2, 17.6).
HRMS= M*caca for C23H3zsCIN3O, = 424.27. (M+H)*
found = 424.27 and (M+NHa)* found = 441.311
(441.311- 18 = 423.3).

2.4. 2,4-bis((3,7-dimethyloct-6-en-1-yl) oxy)-6
((trimethylsilyl)ethynyl)-1,3,5-triazine (3)

2-chloro-4,6-bis((3,7-dimethyloct-6-en-1-

yhoxy)-1,3,5-triazine (2) (1.2 g, 2.5 mmol),
ethynyltrimethylsilane (0.29 g, 2.96 mmol), K>COs
(0.4 g, 21.9 mmol), Pd(Pphs)s (0.28 g, 0.24 mmol)
and Cul (0.09 g, 0.49 mmol), were dissolve in 10
ml of THF under argon atmosphere then refluxed
for 6 hr. (Scheme 2). The solution was poured into
a mixture of ethyl acetate (20 mL) and water (20
mL). The organic layer after separation dried with
sodium sulfate. The solvent was removed under
vacuum to give brown oily material with yield (1.1
0, 81%). HRMS= M*caica for C2sHa7N302Si = 485.34.
(M+H)*ouna = 486.33 and (M+Na)* founa = 508.32
(508.32 — 23 = 485.32).

2.5. 1,3,5-trichloro-2,4,6-triiodobenzene (5).

Periodic acid (1.5 g, 6.55 mmol) was added
slowly to 25 ml of concentrated sulfuric acid and
stirred for one hour then Potassium iodide (3.25 g,
20 mmol) was added to the mixture slowly at 0°C,
after the reaction reached room temperature,
1,3,5-trichlorobenzene (7) (0.39 g, 2.2 mmol) was
added (Scheme 3). The solution was poured into a
mixture of ethyl acetate (25 mL) and water (25 mL).
The organic layer after separation dried with
sodium sulfate. The solvent was removed under
vacuum to give solid materials with a yield (0.75 g,
62%), MP. 280°C. HRMS= M* cacq for CsClals
557.62. (M+H) found = 558.6 and (M+Na)*? found
582.6.

2.6. ((2,4,6-trichlorobenzene-1,3,5-triyl) tris(ethyne-
2,1-diyl)) tribenzene (6a)

1,3,5-trichloro-2,4,6-triiodobenzene (5)
(0.5 g, 0.89 mmol), ethynylbenzene (0.27 g, 2.68
mmol), Pd(Pphz)4(0.01 g, 0.09 mmol), Cul (0.03 g,
0.18 mmol) and EtsN (0.28 g, 2.86 mmol) were
dissolved in 10 ml of dioxane under argon
atmosphere then stirred at 75 °C for 6 hr. (Scheme
3). The solution was poured into a mixture of ethyl
acetate (10 mL) and water (10 mL). The organic
layer after separation dried with sodium sulfate.
Under vacuum the solvent was evaporated and
the crude product purified by column
chromatography with hexane/ethyl acetate (5%
EtOAc) as an eluent to give white powder with
yield (0.35 g, 81%), MP. 140-145 °C. *H NMR (500
MHz, CDCls) (7.6 (m, 6H, Ar-H), 7.4 (m, 9H, Ar-H).
13C NMR (126 MHz, CDCls) (142, 132.5, 129.2,
128.5, 121.8, 81.6, 74). HRMS= M¥caca for
CzoH1sClz = 481.80. (M+H)* found = 483.02, and
(M+Na)* found = 505.0219.

2.7.2,2',2"-((2,4,6-trichlorobenzene-1,3,5-triyl)
tris(ethyne-2,1-diyl)) tripyridine (6b)

1,3,5-trichloro-2,4,6-triiodobenzene (5)
(0.43 g, 0.76 mmol), 2-ethynylpyridine (0.24 g,
2.29 mmol), Pd(Pphs)s (0.09 g, 0.07 mmol), Cul
(0.03 g, 0.15 mmol) , EtsN (0.24 g, 2.44 mmol)
were dissolve in 10 mL of dioxane under argon
atmosphere then stirred at 75°C for 6 hr. (Scheme
3). The solution was poured into a mixture of ethyl
acetate (10 mL) and water (10 mL). The organic
layer after separation dried with sodium sulfate.
Under vacuum, the solvent was evaporated and
the crude product purified by column
chromatography with hexane/ethyl acetate (3%
EtOAc) as an eluent to give white powder with
yield (0.29 g, 78%), MP. 195-200 °C.*H NMR (500
MHz, CDCls) (7.45 (m, 3H), 7.42 (m, 6H), 7.3 (m,
3H). *C NMR (500 MHz, CDCls) (145.6, 140.8,
134, 133.8, 129.6, 128.69, 128.6, 100.4, 97.9).
HRMS= M+calcd for C27H12C|3N3 = 483.02.
(2M%)touna: 968.0178.

2.8.6,6',6"-((2,4,6-tris(phenylethynyl)benzene-
1,3,5-triyl) tris(ethyne-2,1-diyl)) tris(2,4-bis((3,7-
dimethyloct-6-en-1-yl) oxy)-1,3,5-triazine) (7a).

((2,4,6-trichlorobenzene-1,3,5-
triyl)tris(ethyne 2,1-diyl))tribenzene (6a) (0.15 g,
0.31 mmol), 2,4-bis((3,7-dimethyloct-6-en-1-
yl)oxy)-6 ((trimethylsilyl)ethynyl)-1,3,5-triazine (3)
(0.48 g, 0.99 mmol), Pd(Pphs). (0.03 g , 0.03
mmol), Cul (0.01 g, 0.06 mmol) and K,CO3 (0.15
g, 1.08 mmol), were dissolve in in 10 mL of
dioxane under argon atmosphere then stirred at
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80°C for 16 hours (Scheme 3). The solution was
poured into a mixture of ethyl acetate (10 mL) and
water (10 mL). The organic layer after separation
dried with sodium sulfate. Under vacuum the
solvent was evaporated and the crude product
purified by column chromatography with
hexane/ethyl acetate (2.5% EtOAc) as an eluent
to give oily light brown material with yield (0.37 g,
74%). *H NMR (7.36 (m, 9H, Ar-H), 7.2 (m, 6H, Ar-
H), 4.8 (s, 6H), 4.2 (t, 12H, OCHy), 1.9 (m, 12H,
CHy), 1.74 (m, 18H, CHs), 1.5-1.3 (m, 12H, CH>),
1.1-0.88 (m, 36H, CH,), 0.7 (m, 18H, CHs). *C
NMR (126 MHz, CDCls) (172.5, 170.9, 133, 131.8,
129.7. 128.9, 125.1, 125.08, 122.3, 88.5, 86.45,
82, 74.4, 66.8, 42.8, 42.5, 37.7, 37.5, 36.4, 36.3,
30.22, 29.9, 29.4, 26.2, 25.9, 20.02, 19.9, 18.3,
13.7, 13.5, 13.25, 13.23). FT IR (2969, 2919,
2853, 1748, 1566, 1525, 1495, 1460, 1431, 1410,
1303) cm™. HRMS = M*caca for CiosH120NgOg =
1612.01. (M+3H)"3cung = 538.34 and (M+3Na)*?
found — 560.67.

2.9.6,6',6"-((2,4,6-tris(pyridin-2-ylethynyl) benzene-
1,3,5-triyl) tris(ethyne-2,1-diyl)) tris(2,4-bis((3,7-
dimethyloct-6-en-1-yl) oxy)-1,3,5-triazine) (7b).

2,2',2"-((2,4,6-trichlorobenzene-1,3,5-

triyDtris(ethyne-2,1-diy)tripyridine (6b) (0.12 g,
0.25 mmol), Pd(Pphs)s (0.03 g, 0.02 mmol), 2,4-
bis((3,7-dimethyloct-6-en-1-yl)oxy)-6-
((trimethylsilyl)ethynyl)-1,3,5-triazine (3) (0.36 g,
0.74 mmol), Cul (0.01 g, 0.04 mmol) and K,COs3
(0.12 g, 0.86 mmol), were dissolve in in 10 mL of
dioxane under argon atmosphere then stirred at
80 °C for 16 hours. (Scheme 3). The solution was
poured into a mixture of ethyl acetate (10 mL) and
water (10 mL). The organic layer after separation
dried with sodium sulfate. Under vacuum, the
solvent was evaporated and the crude product
purified by column chromatography with
hexane/ethyl acetate (2.5% EtOAc) as an eluent
to give light brown with yield (0.25 g, 62%).'H
NMR (500 MHz, CDCl3)(7.58 (m, 3H, Ar-H), 7.4
(m, 3H, Ar-H), 7.22 (m, 6H, Ar-H), 4.9 (s, 6H) , 4.23
(t, 12H, OCH,), 1.84 (m, 18H, CH>), 1.66 (m, 18H,
CHs), 1.5- 1.3 (m, 12H, CHy), 1.25 - 0.86 (m, 36H,
CHy), 0.78 (m, 18H, CHs). *C NMR (171.7, 171.2,
142.5,137.5,136.2. 132.05, 131.14, 127.9, 124.7,
123.6, 121.9, 99.5, 99.3, 82, 67, 41.3, 41.1, 37.2,
35.9, 31.9, 29.6, 29.4, 25.7, 25.4, 22.62, 19.5,
17.6, 14.12, 13.5, 13.19). FT-IR (2966, 2925,
2853, 1732, 1566, 1521, 1501, 1458, 1430, 1411,
1374) cm™l. HRMS: MY caled fOr CiooH126N1206 =
1616. (M+3Na)*ung = 561.98.

2.10. 4-(dodecyloxy) benzoic acid (4-DBA) (8)

4-hydroxy benzoic acid (8.2 mmol), 1-
bromododecane (5.5 ml, 23 mmol, 2.8 eq) and
KOH (1.3 g, 23 mmol, 2.8 eq) were dissolve in (25
ml) of ethanol and reflux for two days (Scheme 4).
The mixture was hydrolysis by adding 10%
aqueous KOH (12 ml) and refluxed overnight. After
cooling down, the reaction mixture was acidified
with HCI (6 M), the precipitate filtered, washed with
water and recrystallized from ethanol to obtain the
pure product 4-dodecyloxybenzoic acid white solid
material with yield (4.55 g, 91 %). *H NMR (500
MHz, CDCls), (6 8.10 (d, 2H), 6.98 (d, 2H),4.07 (t,
2H), 1.84 (m, 2H), 1.48 (m, 2H), 1.37-1.28 (m,
16H), 0.91 (t, 3H). FT-IR (2914, 2848, 2559, 1670,
1604) cm™,

2.11. Synthesis of Organic Salts 9(a,b)

4-DBA mesogenic unit (8) reacted with 7(a-
b) in 10 mL of dry THF with one to one ratio
(Scheme 4). The resulting solution was sonicated
for 15 min until observing a transparent solution.
Then, the solvent was removed in vacuum.

The organic salt (9a). *H NMR (500 MHz, CDCls)
(7.92 (d, 2H), 7.4 (d, 6H, Ar-H), 7.24 (m, 9H, Ar-
H), 6.8 (d, 2H, Ar-H), 4.97 (s, 6H)), 4.2 (t, 12H,
OCHj), 3.8 (t, 2H, OCHy), 1.78 (t, 18H, CHa), 1.6-
1.3 (m, 24H, CH,), 1.1- 0.9 (m, 60H, CH5), 0.78 (m,
18H, CH3). *C NMR (171.7, 170, 165, 163, 132.5,
132.3, 131.3, 131.2, 129, 128, 124, 121.7, 121.3,
114.18, 81.5, 73.8, 68, 66, 42, 41.2, 37.3, 35.6,
32.4, 30.2, 31, 29.9, 29.8, 29.5, 28.8, 26.3, 25.8,
23.3, 22, 19.8, 18.1, 17, 14.6, 12). FT-IR (2916,
2846, 1674, 1603, 1522, 1503, 1459, 1425, 1362,
1335) HRMS= M+calcd for C124H159N909 =1918.23.
(M + 3K)+3found =678.7.

The organic salt (9b). *H NMR (500 MHz, CDCls)
(7.9 (d, 2H, Ar-H), 7.58 (m, 6H), 7.4 (m, 3H), 7.22
(m, 3H), 6.75 (d, 2H, Ar-H), 4.9 (s, 6H), 4.2 (t, 12H,
OCHy), 3.75 (t, 2H, OCHy), 1.78 (t, 18H, CHs), 1.6-
1.3 (m, 24H, CH,), 1.1- 0.9 (m, 60H, CHz), 0.78 (m,
18H, CHg). FT-IR (2923, 2852, 1736, 1567, 1521,
1501, 1458, 1413). HRMS = M%cq for
Ci121H156N1209 = 1921.21. (M+3K)+3found = 680.36
and 679.7.

3. RESULTS AND DISCUSSION:

In this study, six-armed compounds based
on benzene ring as a central core was synthesized
via sonogashira reaction. 1,3,5-trichlorobenzene
and 2,4,6-trichloro-1,3,5-triazine were the starting
material. The intermediate compound 2-chloro-
4,6-bis((3,7-dimethyloct-6-en-1-yl) oxy)-1,3,5-
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triazine was obtained by sequential nucleophilic
substitution of chlorine atoms in cyanuric chloride
and used further in the synthesis of six armed
structures as described in (Scheme 2 - 4). The
obtained compounds were confirmed by
spectroscopic analysis and the organic salts were
investigated by polarized optical microscope
(POM) and different scanning calorimetry (DSC).

The formation of ionic interaction between
the six-armed Tm-conjugated system and the
mesogenic carboxyl group was mainly studied by
FT-IR. The carboxylic peak corresponding to 4-
DBA at 1670 cm™ shifted to 1566cm™ in both
organic salt (9a, 9b). Whereas, the stretching
vibration of the C=C bond in both organic salt
appears at 1675 cm™ and 1635 cm? (Figure 1).
Besides, peaks at 2900 and 2800 cm™ belonging
to hydrogen stretching (Turkcd, 2016).

Also, NMR spectroscopy confirmed the
formation of organic salt (9a, 9b). The signals
belong to the aromatic protons of alkoxy benzoate
unit in both compounds shift to (7.8, 6.7) ppm and
(7.9, 6.75) ppm respectively as compared with the
signals of pure 4-DBA at (8.05, 6.95) ppm, due to
increase in electron density of aromatic ring.
Similarly, the signals of oxymethylene protons of
4-DBA in ion complex shift to higher field 3.8 ppm
and 3.75 ppm as compared with the signals of
pure 4-DBA at 4.05 ppm (Figure 2). Additionally,
the singles of aromatic ring protons in organic salt
(9a, 9b) didn’'t show any shifting due to their
electronic environment did not change. These
changes in chemical shift related to the difference
in electron density after the interaction.

However, the ¥C NMR spectra show that
the carbonyl carbon of 4-DBA shifted from 171.6
to 165.12 ppm, similarity the aromatic carbon next
to alkoxy group of 4-DBA shift slightly from 163.69
to 163.6 ppm These change in chemical shift due
to decrease of electron density after the ionic
interaction (Figure 3). Additionally, the peaks
which belong to triazine ring didn’t show any
shifting.

Additionally, the mass spectrometry of
organic salt (9a) confirmed the molecular structure
by the presence of (M+3K)** at 678.70 peaks,
which correspond to Ci24H150NgOg, similarity the
molecular structure of organic salt (9b) confirmed
by the presence of (M+3K)*3 peaks at 680.36 and
680.03, which correspond to Ci21H156N120g,
(Figure 4).

Compound 4-DBA, which has a terminal
chain, and already shows liquid crystalline, so to
obtain liquid crystlline material for our synthesized
compounds, the equimolar mixture between six-

armed Tr-conjugated system and 4-DBA was
obtained through ionic interaction. Concerning to
4-DBA, upon heating showed three peaks
corresponding to Cr—SmC-N-Iso transitions. On
cooling from isotropic phase, the same behavior of
reverse transitions was observed. In addition to
this, a calorimetric peak corresponding to Cr-Cr
transition at 65.86°C was detected in cooling DSC
thermogram (Kumar, 2010; Pisupati, 2000).

The equimolar mixtures of the organic salt
(9a,9b) based on the benzene core were
investigated by using an optical polarizing
microscope (PM) and differential scanning
calorimeter (DSC). The compounds (9a, 9b) show
one endotherm corresponds to crystal to the
isotropic  (Iso) transition in heating DSC
thermogram. The organic salts (9a, 9b) show no
liquid crystal behavior by an optical polarizing
microscope (PM) observation.

The organic salt (9a, 9b) exhibit a phase
transition sequence of Cr—Col-Iso, which is in
agreement with two endotherms in DSC heating
curves. Compound (9a) on cooling from the
isotropic liquid, exhibited one peak in phase
transition with the dendritic growing texture was
observed between (64-18) °C, whereas compound
(9b) phase transition with the growing dendritic
texture was observed between (71-20) °C, (Figure
5). Both organic salts with multi-side chains, the
differential scanning calorimetry, and optical
polarized microscope showed no liquid crystal
behavior.

4. CONCLUSIONS:

New six arms macromolecular structures
was efficiently prepared which composed of
1,3,5-trichlorobenzene central core, three armed
of 2-Ethynylpyridine (2-Ethynylbenzene), and
three armed of 1,3,5-triazine rings carrying
dodecyloxy chains which are positioned at the
peripheries of the central core by acetylenic
bridges. The six- armed compounds was non
liquid crystal therefore the compounds were
mixed with 4-dodecyloxy benzoic acid to obtain
organic salt. The organic salts, which made
between the Tr-conjugated system and 4-
dodecyloxy benzoic acid were investigated for
their liquid crystal properties by optical polarizing
microscope (POM) and differential scanning
calorimetry (DSC), it's found no liquid crystalline
behaviours even after ionic interaction through
hydrogen bonding. All the synthesized compounds
were confirmed by spectroscopic analyses (**C
NMR, *H NMR, FT-IR, and HRMS).
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Scheme 2. Synthesis of intermediate compound

Reaction and conditions: i) 3,7-dimethyloct-6-en-1-ol (2 eq), K.COs, 0-50°C, 6hr, THF, ii)
Trimethylsilyl acetylene, K>COs, Pd (PPhs)s, Cul, THF, Reflux.

Cl

Cl Cl
Hsl06, Ho,SO, | [ i
—_— —
KIl, 0°C 10min, r.t cl Cl
Cl
4

Scheme 3. Synthesis of six-armed compounds

Reaction and condition: i) 2-Ethynylpyridine (2-Ethynylbenzene), Pd(PPh)4 (0.02), Cul (0.04), EtsN
(3.2 eq), Dioxane, 75 °C, 6 hr. ii) Pd(PPhs)4, Cul, K,CO3, Dioxane, 80°C, 16 hr.
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Scheme 4: Synthesis procedure of organic saly (9a, 9b).
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Figure 1. FT-IR spectra of organic salts (9a, 9b) and benzoic acid (4-DBA).
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Figure 2. The comparison of *H NMR spectra (in CDCls) of organic salts (9a, 9b) and benzoic acid
(4-DBA).
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Figure 3. *C NMR spectra (in CDCls) of compound (7a), organic salt (9a) and benzoic acid (4-DBA).
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Figure 4. HRMS result of organic salt (9a, 9b).
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Figure 5. Optical textures of organic salt (9a (left), 9b (right)) as observed between crossed
polarizers in an ordinary glassplates. C) A typical texture of smectic C mesophase of compound 4-
DBA.

Table 1. Mesophases and phase transition temperatures as observed on heating (H—) and cooling
(«—C) and corresponding transition enthalpies of organic salts (9a, 9b) and 4-DBA

Comp. T/°C [AH kJ/mol]

4-DBAP H — : Cr99.98 [39.01] SmC 132.43 [2.39] N 138.42 [2.05] Iso

0OS (9a) H —: Cr52[170.46], Col 81.53 [22.4] IsO
Cr16.30[142.59] Col 69 [11.2] Iso: «— C

OS (9b) H —: Cr25.2[190.46], Col 78.4 [19.4] IsO
Cr18.2[182.73] Col 64 [13.2] Iso : < C

2Perkin-Elmer DSC-6; enthalpy values in italics in brackets taken from the 1%
heating and cooling scans at a rate of 10 °C min!; Abbrevations: Cr =
crystalline, SmC= tilted smectic phase, N= nematic phase; Col= columnar
mesophase, Iso = isotropic liquid phase.
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