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Three  novel compounds ie. 1,3-dioxo-2,3-dihydro-1H-isoindol-2-yl)methyl]-1,10-
phenanthrolin-1-ium bromide (Phen-PHTH), {2-[2-methoxy-4-(3-methoxy-4-{2-[tris(propan-
2-yl)silyllethynyl}phenyl)phenyl]ethynyl}tris(propan-2-yl)silane  (4SGN-1) and  1-(3-
chloropropyl)-1,10-phenanthrolin-1-ium chloride (SND-CI2B) were synthesized and
characterized using NMR, MS, UV, FTIR and CNH analysis.
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ABSTRACT

Three novel compounds i.e. 1,3-dioxo-2,3-dihydro-1H-isoindol-2-yl)methyl]-1,10-phenanthrolin-
1-ium bromide (Phen-PHTH), {2-[2-methoxy-4-(3-methoxy-4-{2-[tris(propan-2-
yl)silyl]ethynyl}phenyl)phenyl]ethynyl}tris(propan-2-yl)silane (4SGN-1) and 1-(3-
chloropropyl)-1,10-phenanthrolin-1-ium  chloride (SND-CI2B) were synthesized and
characterized using NMR, MS, UV, FTIR and CNH analysis. Few reported compounds were also
synthesized either with new procedures or modified procedures including 1-methyl-1,10-
phenanthrolin-1-ium iodide (SN1-OLD),[25] diethyl [(1,3-dioxo0-2,3-dihydro-1H-isoindol-2-
yl)methyl]phosphonate (SN2-B),[26] 5H-6,7-dihydro-[1,4]diazepino[1,2,3,4-
Imn][1,10]phenanthrolinediium  dibromide  (SN1),[27]  2,9-dichloro-1,10-phenanthroline
(SN3),[27,28] 4,4'-diiodo-3,3'-dimethoxy-1,1'-Biphenyl (DI),[29] [2,2'-Bipyridine]-5,5'-diamine
(4,4-amin-2,2),[30] (1E)-1-phenyl-N-[4-(3-{4-[(E)-
(phenylmethylidene)amino]phenoxy}phenoxy)phenyl]methanimine (S11),[31] 4-(1H-
phenanthro[9,10-d]imidazol-2-yl)-phenol (PPHOH)[32] and octahydroimidazo[4,5-
d]imidazolidine-2,5-dione (glycoluril).
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INTRODUCTION

Free radicals are beneficial — unless their amount is in limit — members of human body that takes
part in biological processes. Their excess is can damage all major components of cells, including
cell membranes, DNA and proteins, that can lead to cancer[1][2]. Antioxidants (AOs)[3][4] are
very important moieties to stop oxidation within living bodies. Scientists are always in search of
new natural[5][6] or synthesized[7][8] AOs. AOs have been reported to treat myasthenia gravis[9]

and glaucoma([10].

Anticholinesterase inhibitors are well known medically important to treat myasthenia gravis[11],
glaucoma[12], postural tachycardia syndrome,[13] antidote to anticholinergic poisoning[14],
muscle relaxants[15], neuropsychiatric symptoms of diseases such as Alzheimer's disease,[16]
particularly apathy [17], Lewy Body Dementia[18], Parkinson's disease[19], schizophrenia
[20][21], autism[22] and to increase the percentage of rapid eye movement sleep in autistic
children[23][24].

Nature-derived AOs are versatile, multifunctional and in most cases they don’t have side effects.
But it is very tedious to isolate a pure compound from a natural source. Most of the time, they are
obtained in very less amount. There are also very less chances for a molecule to be AO and at the
same time harmless. Synthesized compounds are good alternatives to be used at commercial scale.
It is easy to incorporate any specific functional group into certain molecule that will result our

desired properties.

RESULT & DISCUSSION

Molecules synthesized are given in Figure 1. Among the synthesized molecules, phen-PHTH and
4SGN-1 are novel and were synthesized during this study for the first time. Nitrogen in the
phenanthroline is very good ligand as well as good nucleophile. On the other hand, N-
bromomethylphthlamide possess a good leaving group i.e. bromine and can be used as an
electrophile. They were mixed and reacted to obtain phen-PHTH, an organic salt. This molecule
is useful to be used in the biological systems as it is water soluble.

The synthesis of 4SGN-1 is consists of Sonogashira coupling. This cross coupling reaction is used

to make C-C bond between sp and sp? carbons. Pd(PPhs)2Cl2> was used as a catalyst while Cul was
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used as a co-catalyst during the reaction. K2COs was used as a base while trimethylamine and
dichloromethane were used as solvents. Previously, we have tried diethylamine as a solvent but it
performed Buchwald-Hartwig reaction i.e. secondary nitrogen of diethylamine made a C-N bond
with the aromatic ring instead of Sonogashira product C-Ar bond.

Other molecules given in Figure 1 were synthesized by various procedures that are given in the
experimental part in detail. These molecules will be used in various products and in the synthesis

of their higher oligomers.
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Figure 1: Structures of the synthesized compounds subjected for biological activities
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EXPERIMENTAL
Synthesis

[(1,3-dioxo-2,3-dihydro-1H-isoindol-2-yl)methyl]-1,10-phenanthrolin-1-ium bromide (Phen-
PHTH):

198 mg (1 mmol) of 1,10-phen monohydrate and 312 mg (1.3 mmol) of N-
bromomethylphthalimide were added in 5 mL of nitrobenzene. The mixture was heated at 120 °C
with well stirring for 3 hours. White precipitates were formed which were filtered and were washed
with hexane, dried under vaccum to ensure the removal of hexane and nitrobenzene. Crystallized
out from ethanol:water 5:1 mixture. 1H NMR (300 MHz, DMSO d6): 9.74 (dd, 1H, 4J = 1.1 Hz,
3J=6.2 Hz), 9.48 (d, 1H, 3J =8.10 Hz), 9.31 (dd, 1H, 4) = 1.7 Hz, 3J = 4.3 Hz), 8.87 (dd, 2H, 4J
= 1.3 Hz,3J=8.2 Hz), 8.51 (m, 3H), 8.12 (dd, 1H, 4J = 4.29 Hz, 3] = 8.23 Hz), 7.95 (m, 6H).

{2-[2-methoxy-4-(3-methoxy-4-{2-[tris(propan-2-
yl)silyl]ethynyl}phenyl)phenyl]ethynyl}tris(propan-2-yl)silane (4SGN-1) :

100 mg of 4,4'-diiodo-3,3'-dimethoxybiphenyl was added in 3 mL of EtsN and 2 mL
dichloromethane/THF in a clean dried 100 mL round bottom flask. 12 mg Pd(PPhs)2Cl2, 6 mg Cul,
and 30 mg K2COs was also added at 0 °C and stirred. 80 uL TIPS-acetylene was added dropwise
by syringe. The reaction was then allowed to reach to room temperature. After one hour stirring at
room temperature, the solvent was evaporated from the reaction mixture in vacuum and the residue
was extracted three times with dichloromethane from slightly acidic (added a few drops of HCI)
distilled water. The combined organic layers were evaporated by rotary evaporator, and purified
by column chromatography on flash silica by using n-hexane as eluent. White powdered
compound was obtained in pure form. EIMS m/z: 574; *HNMR, 400 MHz CDClz & (ppm): 7.47
(d, 2H,J=7.8 Hz), 7.10 (dd, 2H, 4= 1.5 Hz, 3 = 7.8 Hz), 7.02 (d, 2H, 4) = 1.2 Hz), 3.91 (s, 6H),
1.13 (s, 36H); UV CHCI3 Amax nm (abs): 240 (0.5), 293 (0.73), 329 (1.06); IR KBr v cm-1: 3433,
2943, 2864, 2148, 1602, 1249, 1024, 667.
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1-(3-chloropropyl)-1,10-phenanthrolin-1-ium chloride (SND-CI2B)

A mixture of 4 (1.7 g) and phosphorus pentachloride PCI5 (3 g) was refluxed in thionyl chloride
SOCI2 (20 mL) for 16 h. After removing thionyl chloride by evaporation, ice water was added and
basified with aqueous ammonia. A pale-brown precipitate was dried, extracted with hot toluene,
and subjected to column chromatography using DCM as eluent. The target molecule was 2,9-
dichlorophenanthroline. SN’-CI2B was obtained as a side product. 1H NMR spectrum of 6
displayed three characteris- tic peaks i.e., a broad triplet at 5.17, a well resolved triplet at 3.89 with
coupling constant of 7.2 Hz and a multiplet of the central -CH2-protons at 2.59—each peak of 2
protons integral; related to 3 —CH2-protons of N -chloropropy! group. Compound 6 showed six
doublets in aromatic region i.e., 8.144, 7.77, 7.64, 7.56, 7.49 and 6.9 that reflects the asymmetry
of the mono-N -alkylated phenanthroline.

1-methyl-1,10-phenanthrolin-1-ium iodide (SN1-OLD),[25] diethyl [(1,3-diox0-2,3-dihydro-1H-
isoindol-2-yl)methyl]phosphonate (SN2-B),[26] 5H-6,7-dihydro-[1,4]diazepino[1,2,3,4-
Imn][1,10]phenanthrolinediium  dibromide  (SN1),[27]  2,9-dichloro-1,10-phenanthroline
(SN3),[27,28] 4,4'-diiodo-3,3'-dimethoxy-1,1'-Biphenyl (DI),[29] [2,2'-Bipyridine]-5,5'-diamine
(4,4-amin-2,2),[30] (1E)-1-phenyl-N-[4-(3-{4-[(E)-
(phenylmethylidene)amino]phenoxy}phenoxy)phenyl]methanimine (S11),[31] 4-(1H-
phenanthro[9,10-d]imidazol-2-yl)-phenol (PPHOH)[32] and octahydroimidazo[4,5-
d]imidazolidine-2,5-dione (glycoluril)[33] were synthesized according to their reported

procedures.
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