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SYNTHESIS OF SOME FUNCTIONALIZED PYRIDONES DERIVATIVES
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It was established formation of new substituted pyridone derivativesin terms of addition reaction according
to Michael with the participation of 2-cyano-3-(4-pyridul) acrylamide and benzoylacetone or ethyl alcohol
in ether of acatecetic acid in the presence (MP) in methanol medium. The boiling of ethyl 5-cyano-2-
hydroxy-2-methyl-6-oxo-4-phenylpiperidine-3-carboxylate in ethanole during 4 hours followed by
dehydration and dehydrogenation (by air oxidation) generated 5-cyano-2-methyl -6-oxo-4-phenyl-1,6-
dihydropyridine-3-carboxylic acid. Under similar conditions there were synthesized appropriate products
of substituted pyridone according to Michael’ addition reaction through interacting of 4-
bromobenzoylacetonitrile with 2-cyano-3-(2-fluorophenyl)acrylamide. Structures of all synthesized com-
pounds were proven by NMR spectroscopy.

Keywords: 2-cyano-3-(4-pyridyl)acrylamide, fluorobenzylidenecyanoacetamide, 4-chloroacetoacetate, 4-
bromobenzoylacetonitrile

Introduction

2-Pyridone, tatomer of 2-hydroxypyridine, is one of the major heteroaromatic rings in
natural products, bioactive molecules and pharmaceutical ingredients. Ciclopirox, milrinone,
camptothecin, (-)-citisin, fredericamycin, perampanel, bioactive molecules and pharmaceutical
ingredients contain valuable pyridone fragments in their composition. Also, synthesis methods of
these compounds are different from in reaction conditions in literature [1-12]. Some articles [13-
17] research into antimicrobial activity of pyridone derivatives.

Results and discussion
In the presence of methylpiperazine and methanol medium according to Michael addition
reaction of benzoilacetone or ethyl acetoacetate, 2-cyano-3-(pyridine-4-yl) acrylamide at a room
temperature was hydroxysubsituted pyridone derivatives.
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Scheme 1. Reaction of 2-cyano-3-(4-pyridyl)acrylamide with benzoylacetone and ethyl acetoace-

tate.

In our view, in the initial step of reaction the nucleophilic attack methylpiperazine to me-
thylene-active compound results in the formation of corresponding anion (nucleophilic particle),
which, in turn, drew to the CH-electrophilic center of the activated double bound to form inter-
mediate A (according to Michael adduct). In the final step, in the intermediate A, the amide
nitrogen attacked the carbonyl group to generate a desired ring closure product — pyridione
(Scheme 2).
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Boiling of ethyl 5-cyano-2-hydroxy-2-methyl-6-0xo-4-phenylpiperidine-3-carboxylate in
ethanole for 4 hours was followed by dehydration and dehydrogenation (by air oxidation) to
provide 5-cyano-2-methyl -6-0xo-4-phenyl-1 6- dihydropyridine-3-carb0xylic acid.

Scheme 3

OH la
Scheme 2. Synthesis of ethyl 5-cyano-2-methy|-6-ox0-4-phenyl-l,6-dihydropyridine-S-
carboxylat
Scheme 4 NO,
Tl)
— O
— /CN /C o 3 dama MP
O,N CH—C\ + HZC\ NG A - CN
ﬁ—NHz ﬁ—OEt
o] 0o CIH,C NH O
OH 4

Scheme 3. Reaction of 2-cyano-3-(4-nitrophenyl)acrylamide with ethyl 4-chloroacetoacetate.

Under the same reaction condition, the Michael addition of 4-bromobenzoylacetonitrile to
2-cyano-3-(2-fluorophenyl) acrylamide led to the formation of appropriate hydroxy substituted
pyridone derivatives.
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Scheme 4. Reaction of 2-cyano-3-(2-fluorophenyl)acrylamide with 4-bromobenzoylacetonitrile.
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Fig.1. '"H NMR spectrum of 2-(4-bromophenyl)-4-(2-fluorophenyl)-2-hydroxy-6-oxopiperidine-
3,5-dicarbonitrile (4)
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Fig.2. *C NMR spectrum of 2-(4-bromophenyl)-4-(2-fluorophenyl)-2-hydroxy-6-oxopiperidine-
3,5-dicarbonitrile (4)
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Experimental part. General remarks

All commercially available chemicals were obtained from Merck and Fluka (Sigma Al-
drich) companies and used without further purification. Melting points were measured by Stuart
SMP30 apparatus without correction. *H, ** C NMR spectra (Fig.1) were recorded on BrukerAvan-
ce 300-MHz spectrometer at 300 and 75 MHz, respectively. Thin-layer chromatography (TLC)
on commercial aluminum-backed plates of silica gel (60 F254) was used to monitor the reaction

course.



Experimental procedures:

Ethyl  5-cyano-2-hydroxy-2-methyl-6-oxo-4-(pyridin-4-yl)piperidine-3-carboxylate
(1a): 2-Cyano-3-(4-pyridyl)acrylamide (5.1 mmol) and ethyl acetoacetate (5.2 mmol) was stirrered
in 35 ml of methyl alcohol. Then 3-4 drops of 1-methylpiperazine were added to reaction mixture
and stirrered for 5 minutes. Then reaction mixture was held out at a room temperature for 48 h.
Reaction course was monitored by TLC (EtOAc/n-hexane, 3:1). Crystals were precipitated after
evaporation of solvent, filtered, recrystallized from ethanol-water mixture and obtained in pure form
(vield 1.27 g, 82.47%). Tmp. = 173°C.

'H NMR (300 MHz, DMSO-dg): 0.84 (t, 3H, CHs, %Jun = 7); 1.47 (s, 3H, CHa); 3.44 (d,
1H, CH, 3Jun = 12.4); 3.82 (k, 2H, CH,0, *Ju.n = 6.9); 3.92 (t, 1H, CH-Ar, 3y = 12.3); 4.31
(d, 1H, CH, 33y = 12.6); 6.27 (s, 1H, OH); 7.39 (d, 2H, 2CHyyrig, *Jnn = 5.1); 8.55 (d, 2H,
2CHoyrid, 2Jun = 5.1); 8.97 (s, 1H, NH). *C NMR (75 MHz, DMSO-d): 14.02 (CH3CH,), 28.34
(CH3), 40.41 (CH-CN), 41.44 (CH-Ar), 54.24 (CH-COy), 60.64 (CH,0), 80.72 (O—Cgsrdi),
117.29 (CN), 123.85 (2CHpyria.), 148.63 (Cpyria), 150.33 (2CHpyria), 162.56 (N-C=0), 168.58
(0—C=0).

Found, %: 59.35 C; 5.67 H; 13.81 N. C45H17N30,. Calculated, %: 59.40 C; 5.61 H; 13.86 N.

5-Benzoyl-6-hydroxy-6-methyl-2-oxo-4-(pyridin-4-yl)piperidine-3-carbonitrile (1b): 2-
Cyano-3-(4-pyridyl)acrylamide (5.1 mmol) and benzoylacetone (5.2 mmol) was stirrered in 35 ml
of methyl alcohol. After 3-4 drops of 1-methylpiperazine added to reaction mixture and stirrered
for 5 minutes. Then reaction mixture was held out at a room temperature for 48 h. Reaction
course was monitored by TLC (EtOAc/n-hexane, 3:1). Crystals were precipitated after
evaporation of solvent, filtered, recrystallized from ethanol-water mixture and obtained in pure form
(yield 1.32 g, 77.65%). Tmp. = 192°C.

'H NMR (300 MHz, DMSO-dg): 1.35 (s, 3H, CH3); 3.86 (t, 1H, CH-Ar, J = 11.4); 4.60
(d, 1H, CH, *Jun = 12.3); 4.68 (d, 1H, CH, *Jun = 11.1); 6.46 (s, 1H, OH); 7.44-8.44 (m, 9H,
SAr-H+4CHpyria); 8.84 (s, 1H, NH). *C NMR (75 MHz, DMSO-ds): 27.01 (CHs), 40.78
(CH—CN), 42.98 (CH—Ar), 55.15 (CH-C=0), 82.86 (O—Cgprdia), 117.26 (CN), 123.83 (2CHarom.),
129.04 (2CHyiria), 129.14 (2CHarom), 134.09 (CHarom), 138.17 (Car), 148.52 (Cpyria), 150.25
(2CHpyria), 162.43 (N-C=0), 199.23 (C=0).

Found, %: 68.00 C; 5.02 H; 12.60 N. C19H17N305. Calculated, %: 68.06 C; 5.07 H; 12.54 N.

Ethyl 5-cyano-2-methyl-6-oxo-1,6-dihydro-[4,4'-bipyridine]-3-carboxylate (2): Ethyl 5-
cyano-2-hydroxy-2-methyl-6-oxo-4-(pyridin-4-yl)piperidine-3-carboxylate (5.1 mmol) was
dissolved in 35 ml of ethyl alcohol and 5 h refluxed. Then the resulting reaction mixture was
placed in a glass. Crystals were precipitated after evaporation of solvent, filtered, recrystallized
from ethanol-water mixture and obtained in pure form (yield 1.07 g, 74.30%). Tp. = 147°C.

'H NMR (300 MHz, DMSO-ds): 0.70 (t, 3H, CHs, *Ju. = 7.2); 2.45 (s, 3H, CH3); 3.83 (k, 2H,
CH,0, %3y = 7); 7.36 (d, 2H, 2CHyyrid, *Jnn = 5.1); 8.71 (d, 2H, 2CHpyria, 2Jn = 5.1); 12.82
(s, 1H, NH). *C NMR (75 MHz, DMSO-ds): 13.37 (CH3CHy), 19.13 (CH3—C=), 61.43 (CH,0),
101.07 (=Cyraia), 111.09 (=Cgoraiz), 115.42 (CN), 122.35 (2CHpyria), 144.51 (Cpyrig), 150.25
(2CHpyrid.), 155.45 (=Cgsraii), 157.53 (=Cgeraiz), 160.00 (N—C=0), 164.64 (O—C=0).

Found, %: 63.55 C; 4.65 H; 14.89 N. C15H13N305. Calculated, %: 63.60 C; 4.59 H; 14.84 N.

Ethyl 2-(chloromethyl)-5-cyano-2-hydroxy-4-(4-nitrophenyl)-6-oxopiperidine-3-car-
boxylate (3): 2-Cyano-3-(4-nitrophenyl)acrylamide (5.1 mmol) and ethyl 4-chloroacetoacetate (5.2
mmol) stirrered in 35 ml of methyl alcohol. After 3-4 drops of 1-methylpiperazine added to
reaction mixture and stirrered for 5 minutes. Then reaction mixture hold out at room temperature



for 48 h. Reaction course was monitored by TLC (EtOAc/n-hexane, 3:1). Crystals were
precipitated after evaporation of solvent, filtered, recrystallized from ethanol-water mixture and
obtained in pure form (yield 1.57 g, 80.51%). Tmp. = 209°C.

'H NMR (300 MHz, DMSO-ds): 0.86 (t, 3H, CHs, %34 = 6.9); 3.68 (d, 1H, CH, 334y =
12.3); 3.69 (s, 3H, CH,Cl); 3.85 (k, 2H, CH,0, *Juy = 7); 4.10 (t, 1H, CH—Ar, )y = 12.3);
4.63 (d, 1H, CH, 334y = 12); 7.12 (s, 1H, OH); 7.70 (d, 2H, 2CHarom, *Jun = 8.4); 8.24 (d, 2H,
2CHarom., 2Jhn = 8.4); 9.10 (s, 1H, NH). *C NMR (75 MHz, DMSO-ds): 13.97 (CH3CH,), 40.13
(CH—CN), 41.31 (CH—Ar), 48.16 (CHCI), 49.80 (CH—COOQ), 61.06 (CH0), 83.03 (O—Cgsrdiu),
117.01 (CN), 124.13 (3CHarom), 130.21 (CHarom), 147.10 (Cqr), 147.47 (Cqyr), 163.30 (N-C=0),
167.71 (O-C=0).

Found, %: 50.39 C; 4.14 H; 11.07 N. C1sH16N306Cl. Calculated, %: 50.33 C; 4.19 H; 11.02 N.
2-(4-Bromophenyl)-4-(2-fluorophenyl)-2-hydroxy-6-oxopiperidine-3,5-dicarbonitrile (4): 2-
Cyano-3-(2-fluorophenyl)prop-2-enamide (5.1 mmol) and 4-bromobenzoylacetonitrile (5.2
mmol) stirrered in 35 ml of methyl alcohol. After 3-4 drops of 1-methylpiperazine were added to
reaction mixture and stirrered for 5 minutes. Then reaction mixture were held out at a room
temperature for 48 h. Reaction course was monitored by TLC (EtOAc/n-hexane, 3:1). Crystals
were precipitated after evaporation of solvent, filtered, recrystallized from ethanol-water mixture
and obtained in pure form (yield 1.77 g, 84.28%). Tmp. = 121°C.

'H NMR (300 MHz, DMSO-dg): 3.98 (d, 1H, CH, %34y = 11.4); 4.56 (t, 1H, CH, *Juy =
11.5); 4.66 (d, 1H, CH, 3Jyn = 11.7); 7.28-7.72 (m, 8H, 8Ar—H+OH); 9.42 (s, 1H, NH). *C
NMR (75 MHz, DMSO-d): 39.90 (CH—CN), 41.07 (CH—Ar), 46.08 (CH—CN), 82.34 (O—Cgsrdiu),
116.13 (CHarom), 116.43 (CHarom), 116.88 (CN), 117.03 (CN), 122.66 (Br—Cy), 124.45-124.67 (Cy),
125.88 (CHarom), 129.21 (2CHgrom), 131.10-131.19 (CHgarom), 131.42 (2CHarom), 141.11 (Cy),
159.02-162.25 (F—Ca), 163.12 (N-C=0).

Found, %: 55.01 C; 3.20 H; 10.09 N. C19H13N3FBrO,. Calculated, %: 55.07 C; 3.14 H; 10.14 N.
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BOZI FUNKSIONALLASMILS PIRIDON TOROMOLORININ SINTEZJ
F.N.Naguyev

Bak: Dovlat Universiteti
AZ 1148 Baki, Z.Xalilov kig., 23; e-mail: farid.orgchemist@gmail.com

Metanol muhitinda, metilpiperazinin (MP) istirakinda va otaq temperaturunda 2-siano-3-(4-piri-
dil)akrilamid il> benzoilasetonun vo ya asetosirka tursusunun etil efirinin Mixael birlogma
reaksiyas:ndan muvafiq yeni avazlonmis piridon téramalorinin amoalo goldiyi miayyan edilmigsdir.
5-Siano-2-hidroksi-2-metil-6-okso-4-fenilpiperidin-3-karboksil tursusunun etil efirinin 4 saat etil
spirtinda  gaynad:imasindan  5-siano-2-metil-6-okso-4-fenil-1,6-dihidropiridin-3-karboksil
tursusunun etil efiri amalo galmigdir. Eyni reaksiya soraitindo 4-brombenzoilasetonitrilin 2-
siano-3-(2-fluorfenil)akrilamida Mixael birlagsma reaksiyasindan muvafiq piridon téramoasi al-
inmzgdir. Hamginin, eyni reaksiya saraitinda 2-siano-3-(4-nitrofenil)akrilamid ilo 4-xlorasetoase-
tat tursusunun etil efirinin qarsiigl: tosir reaksiyasindan uygun piridon tOramoasi sintez
edilmigdir. Sintez edilmis butin birlagmalorin quruluslar: NMR spektroskopiyasinin komoyila
tasdiq edilmigdir.

Acgar sozlar: 2-siano-3-(4-piridil)akrilamid, fliorbenzilidensianoasetamid, 4-xlorasetoasetat efiri, 4-
brombenzoilasetonitril



CHHTE3 ITPOH3BOJHBIX HEKOTOPBIX ® YHKITHOHA/IA3HPOBAHHBIX
ITHPHTOHOB

®.H. Hazues

bakunckuii cocyoapcmeennulii ynusepcumem
AZ 1148 baxky, ya. 3. Xanunosa, 23; e-mail: farid.orgchemist@gmail.com

Buvissneno 0bpazosanue HOBbIX NPOU3BOOHBIX 3AMEUWEHHBIX NUPUOOHO8 6 YCIOBUAX peaKyuu
npucoeounenust no Muxasmo npu yuacmuu 2-yuarno-3-(4-nupuoun)akpuramuda u benzounrayemo-
HA UU 3MuUI08020 3hupa ayemoykcycHoll kuciomul 6 npucymcemeuu memuinunepasurna (MP) 6
cpede memanona. Ilpu Kunsiyenuu 8 MUI080M CRUpme SMUI08020 3pupa S-yuano-2-euopokcu-
2-memun-6-oxco-4-penunnunepuoun-3-kapoorosoli Kuciomel ¢ mevenue 4 uacos odopaszyemcs
IMUNIOBIU aghup S-yuano-2-memun-6-oxco-4-genun-1,6-oueudponupuo-3-xapoorosoii
Kuciomsl. B ananocuumvix ycnogusx Obliu CUHME3UPOBAHBL COOMBEMCMEYIOWUe NPOOYKMbl
3aMEeWeHHbIX NUPUOOHO8 NO  peakyuu npucoedunenus Muxasna e3aumooeticmeuem 4-
opombenzounayemonumpuna ¢ 2-yuano-3-(2-¢pmopghenun)axpunamudom u 2-yuano-3-(4-num-
pogenun)akpuramuoa ¢ 3munoeoco pupa 4-xnopayemoykcycroi kuciomol. Cmpykmypol 6cex
CUHME3UPOBAHHBIX COEOUHEeHUU 00Ka3aHbl Memodom SAMP-cnekmpockonuu.

Knwouesvte cnosa:. 2-yuano-3-(4-nupuoun)akpunamuo, @mopoenzunudenyuanoayemamuo, 4-
X1opayemoykcyc- uwitl ¢gpup, 4-opombenzounayemonumpun
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