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By the multicomponent Gewald reaction of an activated nitrile, a carbonyl component and
elemental sulphur in the presence of morpholine as a catalyst, novel substituted 3-(5-aryl-1,3,4-
oxadiazol-2-yl)thiophen-2-amines were obtained.
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1,3,4-Oxadiazoles are the important group of heterocyclic compounds [1] due to
their wide spectrum of bioactivities including anti-inflammatory and hypotensive [2],
antibacterial [3], hypoglycemic [4], anticancer [5], antifungal [6], insecticidal [7] activities,
and inhibition of HIV replication [8]. Likewise 1,3,4-oxadiazoles are useful in medical
chemistry as surrogates of carboxylic acids, esters, and carboxamides [9]. In addition,
1,3,4-oxadiazole derivates were used to create such drugs as Vadrin, Eudormil, SC27166
[10]. 2-Aminothiophenes have also received considerable attention due to their wide range
of pharmaceutical and biological activities [11-14]. A series of 1,3,4-oxadiazole derivatives
carrying the thiophene unit have been synthesized recently. It has been reported that such
compounds were potentially electron-transporting electroluminescent materials [15]. From
this point of view it is interesting to combine both fragments in one molecule.

In this paper such compounds were prepared in a well-established classical Gewald
method [11, 16], which involves multicomponent condensation of an activated nitrile, a
carbonyl component and elemental sulphur in the presence of morpholine as a catalyst.

It is well-known that one of the most convenient methods of the synthesis of substituted 2-
aminothiophenes is one-pot Gewald reaction. This synthesis initially involves the
Knoevenagel condensation of an activated nitrile and carbonyl component, followed by a
sulphur mediated cyclization to afford desired 2-aminothiophenes. It was shown that
heterocyclic 2-aminothiophenes 3a-f can be easily prepared via Gewald reaction under
classical conditions with good yields (Scheme 1, Table ). In this case, we can prove that the
1,3,4-oxadiazole ring is a good acceptor, which is suitable for condensation. To obtain the
1,3,4-oxadiazole fragment in the third position we used nitrile with the 1,3,4-oxadiazole
ring. Such reagents were obtained from 2-cyanoacetohydrazide, corresponding substituted
benzoyl chloride and phosphoric trichloride. According to this method, compounds 2a—d
were synthesized. We tried to involve heterocyclic compounds 2a—d into Gewald reaction
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with the following carbonyl components: cyclohexanone 1a, ethyl 3-oxobutanoate 1b,
pentane-2,4-dione 1c. The experiment showed that these conversations were performed in
very good yields.

The products 3a—f are crystalline compounds. Their structures were confirmed by

'H NMR spectroscopy.
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Scheme 1

Substituted 3-(5-aryl-1,3,4-oxadiazol-2-yl)thiophen-2 amines
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Therefore, for the first time  substituted 3-(5-aryl-1,3,4-oxadiazol-
2-yl)thiophen-2-amines were easily obtained via Gewald reaction.

Experimental

The "H NMR spectra were recorded on a Varian Mercury 400 instrument (400 MHz
for 'H). The 'H chemical shifts are reported in parts per million relative to
tetramethylsilane. Mass spectra were run using Agilent 1100 series LC/MSD. All melting
points are uncorrected.

General Procedure for the synthesis of 2-aminothophenes 3a—f:

Elemental sulphur (0,01 mol) and morpholine (0,8 ml) was added to a solution of
carbonyl component 1la—¢ (0,01mol) and activated with oxadiazole ring nitrile 2a—d
(0,01mol) in EtOH. The mixture was stirred and heated to 50-60°C at reflux for 3 h. The
reaction mixture was cooled to the room temperature and the formed solid was filtered
off and recrystallized from ethanol.

3-(5-Phenyl-1,3,4-0xadiazol-2-yl)-4,5,6,7-tetrahydro-1-benzothiophen-2-amine
3a: This compound was isolated as a white powdered solid, m.p. 178-179°C (ethanol) in
83% yield. 'H NMR (400 MHz, DMSO-d¢) ppm: 6 1.84 (br. s, 4H, CH,), 2.54 (br. s, 2H,
CH,), 2.84 (br. s, 2H, CH,), 7.17 (br. s, 2H, NH,), 7.50-7.57 (m, 3H, Hp;-3,4,5), 7.97-8.03
(m, 2H, Hp-2,6). MS m/z: 298 (M'+1). Anal. requires for C;sH;sN;OS (297.37)
caled./found: C, 64.62/64.58; H, 5.08/5.19; N, 14.13/14.24.

3-[5-(4-Methylphenyl)-1,3,4-0xadiazol-2-yl]-4,5,6,7-tetrahydro-1-
benzothiophen-2-amine 3b: This compound was isolated as white powdered solid, m.p.
174-175°C (ethanol) in 81% yield. "H NMR (400 MHz, DMSO-d;) ppm: & 1.86 (br. s, 4H,
CH,), 2.24 (s, 3H, CH3), 2.53 (br. s, 2H, CH,), 2.84 (br. s, 2H, CH,), 7.15 (br. s, 2H, NH,),
7.49 (d, 2H, J 7.8, Hu-3,5), 8.05 (d, 2H, J 7.8, Hx-2,6). MS m/z: 312 (M'+1). Anal.
requires for C;;H;7N;OS (311.40) caled./found: C, 65.57/65.65; H, 5.50/5.38; N,
13.49/13.37.

3-[5-(4-Chlorophenyl)-1,3,4-oxadiazol-2-yl]-4,5,6,7-tetrahydro-1-
benzothiophen-2-amine 3c: This compound was isolated as a white powdered solid, m.p.
169—170°C (ethanol) in 85% yield. '"H NMR (300 MHz, CDCl;) ppm: & 1.81-1.89 (m, 4H,
CH,), 2.53-2.64 (m, 2H, CH,), 2.79-2.91 (m, 2H, CH,), 5.46 (br. s, 2H, NH,), 7.63 (d, 2H,
J 8.5, Ha-3,5), 8.12 (d, 2H, J 8.5, Ha-2,6). MS m/z: 332 (M'+1). Anal. requires for
C16H4CIN;OS (331.82) caled./found: C, 57.91/57.83; H, 4.25/4.31; N, 12.66/12.42.

3-[5-(4-Bromophenyl)-1,3,4-oxadiazol-2-yl|-4,5,6,7-tetrahydro-1-benzothiophen-
2-amine 3d: This compound was isolated as a white powdered solid, m.p. 154-155°C
(ethanol) in 86% yield. '"H NMR (400 MHz, DMSO-ds) ppm: & 1.83-1.91 (m, 4H, CH,),
2.51-2.63 (m, 2H, CH,), 2.80-2.89 (m, 2H, CH,), 7.20 (br. s, 2H, NH,), 7.87 (d, 2H, J 8.4,
Har-3.,5), 8.05 (d, 2H, J 8.4, Hx-2,6). MS m/z: 376, 378 (M'+1). Anal. requires for
Ci6H14BrN;OS (376.27) caled./found: C, 51.07/51.19; H, 3.75/3.81; N, 11.17/11.28.

Ethyl 5-amino-3-methyl-4-(5-phenyl-1,3,4-oxadiazol-2-yl)thiophene-2-
carboxylate 3e: This compound was isolated as a white powdered solid, m.p. 216-217°C
(ethanol) in 78% yield. '"H NMR (300 MHz, CDCl3) ppm: & 1.36 (t, 3H, J 7.1, Me), 2.89 (s,
3H, Me), 4.30 (q, 2H, J 7.1, CH,), 5.76 (br.s, 2H, NH,), 7.52-7.58 (m, 3H, Hp;-3,4,5),
8.07-8.11 (m, 2H, Hpp-2,6). MS m/z: 330 (M'+1). Anal. requires for C;H;5sN305S (329.37)
caled./found: C, 58.34/58.27; H, 4.59/4.45; N, 14.57/14.83.
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1-[5-Amino-3-methyl-4-(5-phenyl-1,3,4-oxadiazol-2-yl)thiophen-2-yl]

ethanone 3f: This compound was isolated as a white powdered solid, m.p. 214-215°C
(ethanol) in 77% yield. "H NMR (400 MHz, DMSO-dg) ppm: & 2.49 (s, 3H, Me), 2.98 (s,

3H,

Me), 7.16 (br. s, 2H, NH,), 7.54-7.59 (m, 3H, Hp;-3,4,5), 8.03-8.09 (m, 2H, Hp,-2.6).

MS m/z: 300 (M'+1). Anal. requires for C;sH;3sN;O0,S (299.35) calcd./found: C,
60.18/60.11; H, 4.38/4.57; N, 14.04/13.87.
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CHUHTE3 HOBUX 3AMIIIEHUX 3-(5-APUJI-1,3,4-OKCAAIA30OJI-2-1JI)-2-
AMIHOTIO®EHIB PEAKIIE€IO ITEBAJILJA
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MyJIbTHKOMIIOHEHTHY peakilito [eBajibaa BUKOPUCTAHO [Isl CHHTE3y HOBMX 3aMillleHuX 3-
(5-apui-1,3,4-okcamiazon-2-in)-2-aminotioheHiB. BoHH yTBOpIOIOTHCS Min 4ac B3aemomii (S-apumi-
[1,3,4]okcania30m-2-i1)ale TOHITPUITIB 3 METUIICHAKTUBHUMH KapOOHIJIBHIMH CIIOJTyKaMH 1 CIpKOIO 3a
HassBHOCTi MOp(OJIiHY SIK KaTaiizaTopa.

Knuiouoei cnosa: 1,3,4-okcamiazon, peakuis [eBanbaa, MyJbTHKOMIIOHEHTHI peakuii, 2-
aMIHOTiO(CHHU.

CHUHTE3 HOBbIX 3AMEHIEHHBIX 3-(5-APWJI-1,3,4-OKCAJUA30J1-2-WI)-2-
AMHMHOTHO®EHOB PEAKIIMEU I'EBAJIBJA
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C noMouipl0 MyJIbTHKOMIIOHEHTHOW peakiuu ['eBaiblia OJIy4eHO HOBbIE 3aMelieHHbIe 3-(5-
apuin-1,3,4-okcagnazon-2-uin)-2-aMuHoTHOGEeHbl. OHH 00pa3yroTcss mpu B3auMonercTBHM (S-apuii-
[1,3,4]oxcanuason-2-uia) aleTOHUTPUIA C METHICHAKTHUBHBIMU KapOOHWIBHBIMH COCIUHEHUSIMU U
cepoii B MpUCYTCTBHU MOP(OIIHHA KaK KATAIU3aTOPA.

Kuouesvie cnosa: 1,3,4-okcanuazon, peakuus ['eBanbia, MyJIbTUKOMOHEHTHBIE peakLUH, 2-
aMHHOTHO(EHEL.
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