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By acylation of a-aminonitriles with phenylacetyl chloride and subsequent intramolecular
cyclization in the presence of caustic potassium, the synthesis of 4-amino-1,3,5-triaryl-1H-pyrrol-
2(5H)-ones was carried out. The antibacterial activity of synthesized compounds was studied,
among which 4-amino-5-(4-isopropoxyphenyl)-3-phenyl-1-o-tolyl-1H-pyrrol-2(5H)-one is the most
active, inhibiting the growth of gram-positive microorganisms in the zone with diameter d = 17-18
mm. Other derivatives are inactive or completely devoid of antibacterial activity.

Table 1, references 13.

Pyrrolones are well known compounds due to their presence in natural
products. They have various biological properties and are potential compounds
in the development of new drugs [1].

Several approaches to the synthesis of pyrrolones are known in the
literature, particularly, the reaction of o,f-diketones with various acetamides
possessing a strong electron-withdrawing group in the a-position, the
cycloisomerization reaction of alkylidenecarbene derivative of amides, the
condensation reaction of benzoylformanilide with acetophenones to yield aldol-
type products and the subsequent treatment with HCI, the ruthenium-catalyzed
reaction of a,f-unsaturated imines with carbon monoxide and ethylene [2-5].

4-Aminosubstituted pyrrolones are little known compounds, and there are
few reports about their synthesis in the literature. These include reactions of
pyrrolidine-2,4-diones with primary amines and reactions of secondary amines
with phenylacetyl chloride and further cyclization of amides in the presence of
caustic potassium [1,6].

We have previously developed an effective method for the synthesis of
substituted f- and yp-lactams based on acylation reactions of corresponding a-
aminonitriles (obtained by the Strecker reaction) with monochloroacetyl or 3-
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chloropropionyl chlorides and subsequent intramolecular cyclization under
phase transfer catalysis condition.

In continuation of research in this direction, by acylation of a-aminonitriles
1-11 with phenylacetyl chloride and subsequent intramolecular cyclization in
the presence of caustic potassium, 4-amino-1,3,5-triaryl-1H-pyrrol-2(5H)-ones
12-22 were synthesized.

R

C¢HsCH,C(0)Cl KOH
—_—
EtOH H

CN

CN
B —

1-11

R=R'=H(1,12);: R=H, R' = 4-CH; (2,13); R=H, R' = 2-CH; (3,14); R = H,
R' = 3,5-(CH3), (4,15); R = H, R* = 4-CH;0 (5,16); R = H, R' = 2-CH0 (6,17);
R = 4-is0-C;H;0, R = H (7,18); R = 4-is0-C3H-0, R' = 4-CH; (8,19); R = 4-
is0-CsH,0, R* = 2-CH; (9,20); R = 4-is0-C3H;0, R' = 3,5-(CHs), (10,21); R =
4-i50-C5H-0, R! = 2-CH50 (11,22).

12-22

The structure of the synthesized compounds was confirmed by elemental
analysis, IR, *H and **C NMR spectra.

The antibacterial activity of synthesized compounds 12-22 was studied
using the “diffusion in agar” method [7], with a bacterial load of 20 min
microbial cells per 1 ml of medium. Gram-positive staphylococci (St. aureus
209p, Bac. subtilis) and gram-negative rods (Sh. flexneri 6858, E. coli 055) were
used in experiments. Solutions of tested compounds and the control preparation
were prepared in DMSO at a dilution of 1:20. On Petri dishes with crops of the
above strains, solutions of compounds were applied in a volume of 0.1 ml. The
results were recorded by the diameter (d, mm) of the zone of no microbial
growth at the site of application of the compounds after daily growth of the test
cultures in a thermostat at 37°C. Furazolidone was used as a positive control [8].

Among synthesized compounds, 4-amino-5-(4-isopropoxyphenyl)-3-
phenyl-1-o-tolyl-1H-pyrrol-2(5H)-one (20) was found to be the most active,
inhibiting the growth of gram-positive microorganisms in the zone with
diameter d = 17-18 mm, the remaining derivatives were inactive or completely
devoid of antibacterial activity (Table).
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Table
Antibacterial activity of 4-amino-1,3,5-triaryl-1H-pyrrol-2(5H)-ones

The diameter of the zone of absence of microbial growth
Comp. Ne (d, mm)
St. aureus 209p | Bac. subtilis | Sh. flexneri E. coli 055
6858
12 0 0 0 0
13 0 0 0 0
14 0 0 0 0
15 13 12 12 12
16 12 11 15 15
17 13 13 12 10
18 10 10 12 10
19 0 0 0 0
20 17 17 13 13
21 0 0 0 0
22 0 0 0 0
Furazolidone 25 24 24 24

Experimental part

IR spectra were recorded on a “Nicolet Avatar 330” spectrometer from
samples dispersed in mineral oil. The *H and **C NMR spectra were recorded on
a Varian “Mercury-300VX” instrument at 303 K with a frequency of 300.078
and 75.46 MHz, respectively. In the assignment of signals, the methods of
double resonance, DEPT and HMQC were used. Chemical shifts are given in
ppm relative to the internal TMS for DMSO-dg/CCl, 1/3 solutions. The course
of the reactions and the purity of the substances were controlled using thin-layer
chromatography on Silufol UV-254 plates, in eluent systems: acetone—nonane,
2:1 (a), acetone-nonane, 3:2 (b) and acetone—nonane, 1:1 (c), spots were
visualized by treatment with iodine vapor.

Syntheses of a-aminonitriles 1-3, 5-11 are described in [9-13].

2-(3,5-Dimethylphenylamino)-2-phenylacetonitrile (4). To a solution of
1.06 g (10 mmol) of benzaldehyde in 20 ml of EtOH with stirring at room
temperature, a solution of 0.5 g (10 mmol) of NaCN in 10 ml of water is added,
stirred for 10 min, then 0.6 g (10 mmol) of AcOH is added, stirred for another 10
min and a solution of 1.2 g (10 mmol) of 3,5-dimethylaniline in 10 ml of EtOH
is added. Stirring is continued for 2 h, 10 ml of cold water is added and left
overnight. The precipitate formed is filtered, washed with water, dried and
recrystallized from EtOH. Yield 2.0 g (85%) of compound 4, mp 103-104°C, Rs
0.60 (a). "H NMR spectrum, &, ppm, Hz: 2.24 (s, 6H, 2xCHs); 5.65 (d, 1H, J =
9.4, CH); 6.18 (d, 1H, J = 9.4, NH); 6.36 (br., 1H, 4-H CgHs); 6.39 (br., 2H,
2,2'-H CgHs); 7.34-7.46 (m, 3H, m,p-C¢Hs); 7.57-7.62 (m, 2H, o- CgHs). *C
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NMR spectrum 8., ppm: 21.0 (2xCHjs); 48.4 (CH); 111.6 (2,2'-CH C¢Hs); 118.4
(CN); 120.1 (4-H CgHs); 126.8 (2xCH CgHs); 128.0 (p- C¢Hs); 128.2 (2xCH
CeHs); 135.0; 137.4 (3,3'-CH CgHy); 145.4 (1-C Cg¢Hs3). Found, %: C 81.17; H
6.91; N 12.03. Ci6H4sN,. Calculated, %: C 81.32; H 6.82; N 11.85.

General procedure for the preparation of 4-amino-1,3,5-triaryl-1H-
pyrrol-2(5H)-ones (12-22). To a mixture of 10 mmol of the corresponding 2-
arylacetonitrile 1-11 in 20 ml of 1,2-dichloroethane and 1.4 g (10 mmol) of dry
K,COs, 1.6 g (10 mmol) of phenylacetyl chloride is added dropwise at 10-15°C,
the reaction mixture is stirred at room temperature for 30 min and then 2 h at 40-
45°C. Upon completion, the whole is cooled, 20 ml of 1,2-dichloroethane is
added, washed several times with water and dried with CaCl,. The solvent is
removed, the residue is dissolved in 30 ml of EtOH, 2.8 g (50 mmol) of KOH in
10 ml of water is added, and stirred at 6065 °C for 1 h. After cooling, 20 ml of
water is added, the precipitate formed is filtered and recrystallized from EtOH.

4-Amino-1,3,5-triphenyl-1H-pyrrol-2(5H)-one (12). Yield 78%, mp 246-
248°C, R; 0.60 (b). IR spectrum, v, em™: 1632 (C=0), 3306 (NH,). '"H NMR
spectrum, 8, ppm: 5.58 (s, 1H, CH); 6.08 (br., 2H, NH,); 6.80-6.83 (m, 1H, p-
CeHs); 7.11-7.19 (m, 3H, Ar); 7.21-7.38 (m, 5H, Ar); 7.42-7.46 (m, 2H, o-
CeHs); 7.51-7.56 (m, 2H, o- CgHs); 7.58-7.63 (m, 2H, 0-CsHs). °C NMR
spectrum &, ppm: 62.4 (CH); 98.5; 119.3 (2xCH); 121.5 (CH); 124.8 (CH);
126.9 (2xCH); 127.4 (2<xCH); 127.5 (CH); 127.66 (2xCH); 127.71 (2xCH);
128.2 (2xCH); 132.5; 137.5; 138.5; 159.0; 169.0. Found, %: C 80.78; H 5.45; N
8.64. C,,H1gN,O. Calculated, %: C 80.96; H 5.56; N 8.58.

4-Amino-3,5-diphenyl-1-p-tolyl-1H-pyrrol-2(5H)-one (13) is described in
[1].

4-Amino-3,5-diphenyl-1-o-tolyl-1H-pyrrol-2(5H)-one (14). Yield 65%,
mp 213-215°C, R; 0.57 (c). IR spectrum, v, cm*: 1638 (C=0), 3297 (NH,). 'H
NMR spectrum, 8, ppm: 2.11 (s, 3H, CHs); 5.36 (s, 1H, CH); 5.95 (br., 2H,
NH,); 6.97-7.12 (m, 4H, Ar); 7.13-7.19 (m, 1H, p- CgHs); 7.25-7.32 (m, 5H,
Ar); 7.33-7.39 (m, 2H, m-C¢Hs); 7.65-7.69 (m, 2H, 0-CsHs). *C NMR spectrum
de, ppm: 18.2 (CH3); 64.8 (CH); 98.9; 124.6 (CH); 125.3 (CH); 125.9 (CH);
127.4 (2xCH); 127.4 (CH); 127.5 (2xCH); 127.7 (CH); 127.8 (2xCH); 128.0
(2xCH); 130.0 (CH). Found, %: C 81.30; H 5.78; N 8.32. CyHxN,0.
Calculated, %: C 81.15; H5.92; N 8.23.

4-Amino-1-(3,5-dimethylphenyl)-3,5-diphenyl-1H-pyrrol-2(5H)-one
(15). Yield 82%, mp 205-206 °C, R; 0.46 (a). IR spectrum, v, cm*: 1638 (C=0),
3333 (NHy). 'H NMR spectrum, 5, ppm: 2.21 (s, 6H, 2xCHz); 5.53 (s, 1H, CH);
6.03 (br., 2H, NH,); 6.51 (m, 1H, 4H Cg¢Hy); 7.12 (br., 2H, 2,2'-H Cg¢Hs); 7.13-
7.18 (m, 1H, 4-CH CgHs); 7.21-7.27 (m, 1H, 4-CH CgHs); 7.28-7.37 (m, 4H, 2
m- CgHs); 7.39-7.43 (m, 2H, 0-C¢Hs); 7.58-7.62 (m, 2H, 0-C¢Hs). *C NMR
spectrum 3¢, ppm: 21.0 (2xCHsz); 62.6 (CH); 98.5; 117.7 (2xCH); 123.6 (CH);
124.7 (CH); 127.0 (2xCH); 127.4 (2xCH); 127.5 (CH); 127.6 (2xCH); 128.1
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(2xCH); 132.6; 136.5 (2 C CHg); 137.6; 138.2; 158.8. Found, %: C 81.30; H
5.78; N 8.32. C,4H»N,0. Calculated, %: C 81.33; H 6.26; N 7.90.
4-Amino-1-(4-methoxyphenyl)-3,5-diphenyl-1H-pyrrol-2(5H)-one (16).
Yield 73%, mp 225-226°C, R; 0.40 (a). IR spectrum, v, cm*: 1634 (C=0), 3302
(NH,). 'H NMR spectrum, &, ppm: 3.70 (s, 3H, OCHa); 5.52 (s, 1H, CH); 6.00
(br., 2H, NH,); 6.68-6.73 (m, 2H, C¢H,); 7.13-7.19 (m, 1H, p-C¢Hs); 7.21-7.43
(m, 9H, Ar); 7.60-7.64 (m, 2H, Ar). ¥C NMR spectrum &, ppm: 54.4 (OCHy);
63.0 (CH); 98.6; 113.1 (2xCH CgHy); 121.8 (2xCH C¢H,); 124.7 (CH); 127.2
(CH Ph); 127.5 (2xCH Ph); 127.5 (CH Ph); 127.6 (2xCH Ph); 128.1 (2xCH
Ph); 131.5; 132.7; 137.5; 154.6; 158.6; 169.6. Found, %: C 77.63; H 5.41; N
7.60. C,3H»N,0,. Calculated, %: C 77.51; H 5.66; N 7.86.
4-Amino-1-(2-methoxyphenyl)-3,5-diphenyl-1H-pyrrol-2(5H)-one (17).
Yield 71%, mp 154-156°C, R; 0.42 (a). IR spectrum, v, em*: 1627 (C=0), 3297
(NH,). 'H NMR spectrum, &, ppm, Hz: 3.86 (s, 3H, OCHs); 5.60 (s, 1H, CH):
5.95 (br., 2H, NH,); 6.78 (td, 1H, J = 7.6, J = 1.4, C¢H,); 6.89 (dd, 1H,J =8.2,J
= 1.3, CgHy); 7.05-7.12 (m, 2H, Ar); 7.13-7.19 (m, 1H, Ar); 7.21-7.31 (m, 5H,
Ar); 7.33-7.39 (m, 2H, Ar); 7.64-7.68 (m, 2H, Ar). *C NMR spectrum &, ppm:
55.0 (OCHjy); 63.7 (CH); 99.6; 111.3 (CH); 119.6 (CH); 124.5 (CH); 126.0;
126.3 (CH); 127.4 (2xCH); 127.4 (CH); 127.5 (2xCH); 127.7 (2xCH); 127.8
(2xCH); 129.6 (CH); 133.0; 137.2; 154.4; 159.0; 170.0. Found, %: C 77.33; H
5.52; N 7.71. Cy3HyN,0,. Calculated, %: C 77.51; H 5.66; N 7.86.
4-Amino-5-(4-isopropoxyphenyl)-1,3-diphenyl-1H-pyrrol-2(5H)-one
(18). Yield 68%, mp 207-209°C, R; 0.46 (a). IR spectrum, v, em*: 1610 (C=0),
3307 (NH,). '"H NMR spectrum, &, ppm, Hz: 1.30 (d, 6H, J = 6.0, 2xCH); 4.52
(sp, 1H, J = 6.0, OCH); 5.51 (s, 1H, CH); 6.03 (br., 2H, NH,); 6.76-6.81 (m, 2H,
Ce¢H,); 6.85-6.90 (m, 1H, p- CgHs); 7.13-7.20 (m, 3H, m-CgHs); 7.29-7.38 (m,
4H, Ar); 7.52-7.56 (m, 2H, 0-C¢Hs); 7.53-7.63 (m, 2H, 0-CsHs). *C NMR
spectrum &, ppm: 21.61 (CHy); 21.65 (CHy); 61.9 (NCH); 68.7 (OCH); 98.4;
115.2 (2xCH CgHy); 119.5 (2xCH CgHy); 121.5 (CH); 124.7 (CH); 127.5 (2xCH
Ph); 127.65 (2xCH Ph); 127.7 (2xCH Ph); 128.1 (2xCH Ph); 128.7; 132.6;
138.5; 157.1; 159.2; 169.7. Found, %: C 78.22; H 6.41; N 7.04. CysHN,0,.
Calculated, %: C 78.10; H 6.29; N 7.29.
4-Amino-5-(4-isopropoxyphenyl)-3-phenyl-1-p-tolyl-1H-pyrrol-2(5H)-
one (19). Yield 72%, mp 194-196°C, R; 0.46 (a). IR spectrum, v, cm*: 1627
(C=0), 3321 (NH,). 'H NMR spectrum, o, ppm, Hz: 1.29 (d, 6H, J = 6.0,
2xCHz); 2.23 (s, 3H, CHs-Ar); 4.51 (sp, 1H, J = 6.0, OCH); 5.46 (s, 1H, CH);
5.96 (br., 2H, NH,); 6.74-6.79 (m, 2H, C¢H,OC;3H-); 6.93-6.98 (m, 2H, p-
CeHs); 7.11-7.17 (m, 1H, p-C¢Hs); 7.25-7.30 (m, 2H, C¢H,OC;H;); 7.31-7.40
(m, 4H, C¢H,CH; 1 m-CgHs); 7.58-7.62 (m, 2H, 0-CsHs). °° NMR spectrum &,
ppm: 20.2 (CH,); 21.6 and 21.6 (2xCHz); 62.0 (NCH); 68.6 (OCH); 98.4; 115.1
(2xCH); 119.8 (2xCH); 124.6 (CH); 127.4 (2xCH); 127.6 (2xCH); 128.1
(2xCH); 128.3 (2xCH). Found, %: C 78.51; H 6.39; N 7.19. CyHsN,O..
Calculated, %: C 78.36; H 6.58; N 7.03.
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4-Amino-5-(4-isopropoxyphenyl)-3-phenyl-1-o-tolyl-1H-pyrrol-2(5H)-
one (20). Yield 68%, mp 198-200°C, R; 0.45 (a). IR spectrum, v, em™: 1632
(C=0), 3297 (NH,). 'H NMR spectrum, &, ppm, Hz: 1.30 (d, 6H, J = 6.0,
2xCHz); 2.13 (s, 3H, CHs-Ar); 4.53 (sp, 1H, J = 6.0, OCH); 5.29 (s, 1H, CH);
5.90 (br., 2H, NH,); 6.73-6.78 (m, 2H, CsH,OC;3H;); 6.97-7.20 (m, 7H, Ar);
7.33-7.39 (m, 2H, Ar); 7.65-7.70 (m, 2H, Ar). **C NMR spectrum &, ppm: 18.2
(CHy); 21.6 (2<CH3); 64.4 (NCH); 68.7 (OCH); 98.9; 114.9 (2xCH); 124.6
(CH); 125.3 (CH); 125.9 (CH); 127.4 (2<xCH); 127.5 (2xCH); 128.3; 129.2
(2xCH); 130.0 (CH); 133.0; 136.6; 136.7; 157.3; 158.8; 169.4. Found, %: C
78.18; H 6.46; N 6.82. C,5H26N-,0,. Calculated, %: C 78.36; H 6.58; N 7.03.

4-Amino-1-(3,5-dimethylphenyl)-5-(4-isopropoxyphenyl)-3-phenyl-1H-
pyrrol-2(5H)--one (21). Yield 87%, mp 198-200°C, R; 0.64 (a). IR spectrum, v,
em ™ 1639 (C=0), 3302 (NH,). 'H NMR spectrum, 8, ppm, Hz: 1.29 (d, 6H, J =
6.0, 2xCHjy); 2.21 (t, 6H, J = 0.5, CH3-Ar); 4.51 (sp, 1H, J = 6.0, OCH); 5.45 (s,
1H, CH); 5.96 (br., 2H, NH,); 6.51 (m, 1H, 4-H C¢H3(CH,),); 6.75-6.80 (m, 2H,
CeHa); 7.11 (br., 2H, 2,2"-H CsH3(CHa),); 7.12-7.17 (m, 1H, 4-H CgH,); 7.25-
7.30 (m, 2H, CgHy); 7.30-7.37 (m, 2H, m- Cg¢Hs); 7.57-7.62 (m, 2H, o- CgHs).
BC NMR spectrum &, ppm: 21.1 (2xCHj); 21.66 (CH3); 21.71 (CHs); 62.1
(NCH); 68.7 (OCH); 98.5; 115.2 (2xCH); 117.9 (2xCH); 123.6; 124.7; 127.5
(2xCH); 127.7 (2xCH); 128.2 (2xCH); 128.8; 132.8; 136.6; 138.2; 157.2;
159.1; 169.7. Found, %: C 78.44; H 6.93; N 6.70. C,7;H,3N,0,. Calculated, %: C
78.61; H 6.84; N 6.79.

4-amino-5-(4-isopropoxyphenyl)-1-(2-methoxyphenyl)-3-phenyl-1H-
pyrrol-2(5H)- -one (22). Yield 64%, mp 210-212°C, R 0.64 (b). IR spectrum, v,
em: 1640 (C=0), 3268 (NH,). ‘H NMR spectrum, &, ppm, Hz: 1.28 (d, 3H, J =
6.0, CHs); 1.29 (d, 3H, J = 6.0, CHy); 3.86 (s, 3H, OCHj); 4.50 (sp, 1H, J = 6.0,
OCH); 5.52 (s, 1H, CH); 5.87 (br., 2H, NH,); 6.71-6.76 (m, 2H, C¢H,OC;3Hy);
6.80 (ddd, 1H, J = 7.9, J = 7.2, J = 1.3, C¢H,OCHy); 6.88-6.92 (m, 1H,
CsH4OCHj3); 7.06-7.18 (m, 5H, Ar); 7.32-7.38 (m, 2H, m- C¢Hs); 7.63-7.67 (m,
2H, 0-CgHs). **C NMR spectrum &, ppm: 21.59 (CHs); 21.62 (2xCHs); 55.0
(OCHsy); 63.2 (NCH); 68.6 (OCH); 98.5; 111.3; 114.8 (2xCH); 119.6; 124.5;
126.1; 126.3; 127.4 (2xCH); 128.5; 128.8; 129.6; 133.1; 154.5; 157.1; 159.1;
169.9. Found, %: C 75.21; H 6.13; N 6.58. C,sH»sN,05. Calculated, %: C 75.34;
H 6.32; N 6.76.

4-4UPLN-1,3,5-SCPULPL-TH-NPLLAL-2(SH)-OL'LELP UPLEGAL
L LATLS NUGUU U LLEESPL WaSPINFE-3AFLL

U. €. ULGLUUL3U, Q. 4. SULAFR-3NFL3WL, U. M. QUUNUL3TL,
<. UL USEOUL3UYL U - 6. UNFLPUL3TEL

Dlifypugupunfdfdff pynputilpypfipn O-udfunbfunppyibph wgppdudp b ugfnodf
byl b 4-wdfiun-1,3,5-mpfuuppy-1H-wpppng-2(5H)-niubpp ofiifdfhg b {bmmgnufly By
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CHUHTE3 U AHTUBAKTEPUAJILHASI AKTUBHOCTh
4-AMMHO-1,3,5-TPUAPUI-1H-TIUPPO.I-2(5H)-OHOB

M. B. AJIEKCAHSH, I'. K. APYTIOHSIH, C. I1. TACIIAPSIH,
I'. M. CTEHNAHAH u P. E. MYPAJISIH

Hay4no-TexHOTOTHYECKHi IEHTP OpraHUYecKOr 1 (hapMarieBTHUECKOH XUMUU
HAH Pecny6imku ApmeHust
Apwmenns, 0014, EpeBan, mp. AzatyTsH, 26
E-mail: g_sahak@yahoo.com

ALMINPOBAHUEM (-aMUHOHUTPHIIOB XJIOPAHTHAPHAOM (PEHUITYKCYCHON KHCIIOTHI U
nocneayromeld BHyTPUMOJICKYIIAPHON [IMKJIN3AlUel B IPUCYTCTBUHU €IKOTO Kallks 0Cy-
LIECTBIICH cuHTE3 4-amuno-1,3,5-tpuapun-1H-nuppon-2(5H)-onos. U3yuena antnbak-
TepHalbHas aKTUBHOCTh CHHTE3MPOBAHHBIX COCIHMHEHUM, Cpell KOTOPBIX Hanboee ak-
TUBHBIM  sIBIIsieTcsl  4-aMuHO--5-(4-uzonponokcudenun)-3-pennn-1-o-romun-1H-nup-
pon-2(5H)-0H, MOaBIAIOMMA POCT TPaMIIOJIOXKHUTEIBHBIX MHKPOOPIaHW3MOB B 30HE
auameTpoM d = 17-18 mm. OcranbHble MPOU3BOJHBIC MATOAKTHBHBI HJIH BOBCE JIUILCHBI
aHTHOAKTEpHAIbHOH aKTUBHOCTH.
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