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4-amino-2-(4-methoxyphenylamino)-5-
nitrothiophene-3-carbonitrile (4d): Brown
powde; 0.17 g, vyield 59%. IR (KBr)
(vmdcm™): 3441, 3382, 3254 (NH, NH),),
2195 (CN). '"H NMR (400 MHz, DMSO-
de): & 3.54 (s, OCHj3), 7.07 (d, 2) = 7.1 Hz, 2
CH), 7.34 (d, % = 7.1 Hz, 2 CH), 8.38 (s,
NH,), 11.32 (s, NH). *C NM:[| & 53.7
(OCH,3), 84.1 (C), 113.7 (C), 119.1 (C),
121.2 (2 CH), 124.8 (C), 126.5 (2 CH),
133.4 (C), 1519 (C), 154.8 (C). Anal.
Calcd. for C1pH;oN4O3S (290.3): C, 49.65;
H, 3.47; N, 19.30%. Found: C, 49.61; H,
3.38; N, 19.47%.

4-amino-5-nitro-2-(2-
nitrophenylamino)thiophene-3-carbonitrile
(4e): Yellow powde; 0.18 g, yield 60%. IR
(KBr) (vmadcm™): 3444, 3371, 3264 (NH,
NH,), 2194 (CN). 'H NMR (400 MHz,
DMSO-dg): 6 7.28-7.42 (m, 2 CH), 7.83-
7.94 (m, 2 CH), 8.43 (s, NH,), 11.32 (s,
NH). *C NM: & 84.1 (C), 1145 (C),
119.1 (C), 121.8 (CH), 123.1 (C), 124.7
(CH), 127.8 (CH), 128.6 (CH), 133.1 (C),
152.7 (C), 154.9(C). Anal. Calcd. for
C11H7N504S (3053) C, 43.28; H, 2.31; N,
22.94%. Found: C, 43.48; H, 2.36; N,
22.71%.

6L sy 5l ol atuslys 4b- s juw oluS
o S5y Uty 5 iy oS5 il
ojlod Joda )3 S (S ole VeIV MM (ke
o 03)9] S S 5 5l Jols as, mm s )
oo Ao cpyiie 48 S5 &S (SHpe 3wl
> (oo—ygl (o5S s—S ghdlwl (5 38k 3 1, A3,
2 g3y e Ao 865 gn o gl Jg il o

A5 o> Sty il 68l

VY4

3-carbonitrile (4a): Orange crystals; 0.16 g,
yield 61%. IR (KBr) (vmadcm™): 3441,
3384, 3286 (NH, NH,), 2197 (CN). 'H
NMR (400 MHz, DMSO-dg): 8 7.31-7.67
(m, 5 CH), 8.43 (s, NH,), 11.21 (s, NH). **C
NM:1 & 83.7 (C), 113.9 (C), 118.1 (C),
123.8 (2 CH), 124.1 (CH), 128.6 (2 CH),
133.3 (C), 152.4 (C), 155.5 (C). Anal.
Calcd. for C;;HgN,O,S (260.3): C, 50.76;
H, 3.10; N, 21.53%. Found: C, 50.31; H,
3.28; N, 21.47%.

4-amino-5-nitro-2-(4-
nitrophenylamino)thiophene-3-carbonitrile
(4b): Yellow powde; 0.18 g, yield 62%. IR
(KBr) (vmadcm™): 3434, 3354, 3271 (NH,
NH,), 2204 (CN). '"H NMR (400 MHz,
DMSO-d): & 7.67 (d, ) = 7.2 Hz, 2 CH),
8.17 (d, ) = 7.2 Hz, 2 CH), 8.41 (s, NH,),
11.28 (s, NH). *C NM:[1 § 83.9 (C), 114.1
(C), 118.7 (C), 123.9 (2 CH), 124.8 (C),
129.7 (2 CH), 133.1 (C), 152.4 (C), 155.2
(C). Anal. Calcd. for C;;H;NsO,S (305.3):
C, 43.28; H, 2.31; N, 22.94%. Found: C,
43.41; H, 2.27; N, 22.47%.
4-amino-2-(2-methoxyphenylamino)-5-
nitrothiophene-3-carbonitrile (4c): Brown
powde; 0.16 g, yield 57%. IR (KBr)
(vmadcm™): 3438, 3374, 3261 (NH, NH,),
2201 (CN). 'H NMR (400 MHz, DMSO-
de): & 3.52 (s, OCHs), 7.35 (d, ) = 7.35 Hz,
CH), 7.55-7.64 (m, 2 CH), 8.02 (d, *J = 7.4
Hz, CH), 8.48 (s, NH,), 11.41 (s, NH). *C
NM: 8 53.3 (OCHjy), 84.1 (C), 114.5 (C),
118.4 (C), 122.6 (CH), 124.1 (C), 125.3
(C), 128.6 (CH), 129.5 (CH), 134.0 (C),
152.1 (C), 154.8 (C). Anal. Calcd. for
C12H10N405S (290.3): C, 49.65; H, 3.47; N,
19.30%. Found: C, 49.51; H, 3.25; N,
19.41%.
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Synthesis and Investigation of Anti-Bacterial Effects of
2-amino-5-Nitrothiophene Derivatives

Rahimizadeh St, Piltan M2, Mirzaie S°

(Received: January 5, 2017

Abstract

Introduction:  The  increasing  drug
resistance of bacteria against different
antibiotics is a cause of development of
antimicrobial compounds. The aim of this
study was to investigate the synthesis and
evaluation of antibacterial effects of 2-
amino-5-nitrothiophene derivatives against
Staphylococcus aureus and Escherichia
coli. Strains.

Materials & Methods: As the first stage, 2-
amino-5-nitro-thiophene derivatives were
synthesized. The structures of the
synthesized compounds were confirmed by
means of IR, '"H NMR and *C NMR
measurements. In the second phase, these
compounds were evaluated for
antimicrobial effects by Agar Well
Diffusion Method against Staphylococcus
aureus and Escherichia coli. Strains. Then,
the minimum inhibitory concentration
(MIC) of these compounds were evaluated.

Findings: According to our finds, reaction
of malononitrile, aryl isothiocyanate and
bromonitromethane in the presence of

Accepted: February 18, 2017)

sodium ethoxide in ethanol led to
preparation of compounds 4a-e. The
antibacterial effects showed that all the
compounds had inhibitory effects against
Staphylococcus aureus.

Discussion & Conclusion: Our
investigation concluded that the structure-
activity relationship (SAR) results indicated
that the compound 4a showed a potent
antibacterial activity against
Staphylococcus  aureus,  while  this
combination proved no effects on
Escherichia coli. 4c and 4d compounds
demonstrated an inhibitory effect on
Escherichia  coli  strain, while the
compounds 4b and 4e indicated similar
effects on both the bacteria (Staphylococcus
aureus and Escherichia coli). Meanwhile,
efficacy of the compounds4b and 4e against
Staphylococcus aureus and Escherichia coli
was the same.

Keywords: Staphylococcus aureus,
Escherichia coli, antibacterial, 2-amino-5-
nitrothiophenes
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