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The reaction of Michael addition interaction of 3-phenyl-2-(thiophene-2-carbonyl)acrylonit-

rile,

2-(thiophene-2-carbonyl)-3-(p-tolyl)acrylonitrile,

3-(4-methoxyphenyl)-2-(thio-

phene-2-carbonyl)acrylonitril, as well as 3-pyridinyl-2-(thiophene-2-carbonyl)acrylonitri-
le with acetoacetanilide made it possible to produce substituted hexanones and 3,4-dihyd-
ro-2H-pyrane derivatives. Structures of synthesized compounds were acknowledged by

NMR and X-Ray structural analysis.

Keywords: thiophene, acrylonitrile, acetoacetanilide, pyran, NMR

INTRODUCTION

Pyranes and cyclic ketones are
biologically active compounds to make up a
structural part of natural compounds [1-2].
New [4+2] annulations were carried out in the
presence of triphenylphosphine catalyst and
high  vyield synthesized  functionalized
dihydropyranes [3]. A similar reaction of a-
valin derived phosphine was used as catalyst
in another work [4]. Also, new cyclation was
carried out for a,fB-unsaturated ketones through
the use of DABCO-catalyst and synthesized

diastereomeric dihydropyrane derivatives [5].
A cascade reaction of malononitrile and a-
substituted calcone allowed to synthesize
chiral  multi-substituted  amino-4H-pyrane
derivatives. Alkoloids were checked up as
catalyst in pyrane synthesis reactions [6].

The reaction of isatilidenmalononitriles
with malononitriles and 2-tiophenmethylamine
(or furfuril amine) one-pot three component
condensation was carried out for the first time
to obtain appropriate spiropiridines [7].

RESULTS AND DISCUSSION

We carried out an experiment through
the use of the Michael addition reaction for 2-
(thiophene-2-carbonyl)-3-(p-tolyl)acrylonitrile
and  3-(4-methoxyphenyl)-2-(thiophene-2-car-
bonyl)acrylonitrile with acetoacetanilide at ro-
om temperature in methanol media using of 2-
3 drops of methylpiperazine to obtain corres-
ponding hexanone-substituted derivatives. As

follows from the reaction mechanism, at the
first stage the Michael addition of methylene
active compound to double bond takes place
and from the obtained Michael adduct (3)
forms CHz-anion by action of base. At the last
stage this anion atacks a carbonyl group of
anion to synthesize an appropriate reaction
products(5).
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'H NMR spectra of 3-cyano-4-hydroxy-6-oxo-N-phenyl-4-(thiophen-2-yl)-2-(p-tolyl)cyclo-
hexane-1-carboxamide (5a)

Subsequently by means of the Michael with acetoacetanilide in ethanol-water media
addition reaction of Knoevenagel adduct through the use of 2-3 drops of
obtained as a result of interaction between methylpiperazine to obtain appropriate 3,4-
pyridine aldehyde and 2-thenoylacetonitrile, dihydro-2H-pyrane derivatives.
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X-Ray structure of 5-cyano-2-hydroxy-2-methyl-N,4-diphenyl-6-(thiophen-2-yl)-3,4-dihydro-2H-
pyran-3-carboxamide (11a)

EXPERIMENTAL PART

It should be noted that all used reagents
were bought from Merc and Fluca and used
without cleaning. The melting points of
compounds were measured at STUART
SPM30. Purity of synthesized compounds
were checked by TLC, and structures
acknowledged on "Bruker 300" NMR
apparatus (300 and 75 MHz).

3-Cyano-4-hydroxy-6-oxo-N-phenyl-
4-(thiophen-2-yl)-2-(p-tolyl)cyclohexane-1-
carboxamide (5a): Mixture of 2-(thiophene-2-
carbonyl)-3-(p-tolyl)acrylonitrile (2.9 mmol)
and acetoacetanilide (3 mmol) dissolved in 35
ml of methanol was stirrered for 5-7 minutes
and a 2-3 drop methylpiperazine was added, so
the stirring was continued. The reaction
progress was tracked by TLC (EtOAc/n-
hexane, 2:1) and the mixture kept quietly for

24-48 hours. Through evaporating of solvent it
became possible to precipitate crystals. Note
that crystals were separated by filter paper and
recrystalliized from ethanol (95%) - water
mixture, yield 0.89 g, 71.60%. mp. 210°C.

'H NMR (300 MHz, DMSO-d6), 8,
m.h.: 2.23 (s, 3H, CHs); 2.79 (d, 1H, CH, *Ju.4
= 14.1); 3.50 (d, 1H, CH, *Ju.4 = 13.8); 4.06
(s, 2H, CH,): 4.28 (d, 1H, CH, 3Ju.n = 9.9);
6.97-7.48 (m, 12H, 9Ar-H+3CHuiopheny); 9.94
(s, 1H, NH). *C NMR spektr (DMSO-d6), 3,
m.h.: 21.14 (CHs-Ar), 44.26 (CH), 47.40 (CH),
54.07 (CHy), 62.64 (CH), 75.29 (Cquar), 119.02
(CN), 119.49 (2CHarom), 123.87 (CHuhiophenyl),
124.45 (CHarom), 125.71 (CHiiophenyr), 127.63
(CHuiopheny),  128.75  (2CHaom),  129.14
(2CHarom),129.54  (2CHarom), 137.06 (Cay),
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137.17 (Ca), 139.14 (Cy), 150.57 (Ctnioph),
165.85 (CONH), 203.12 (C=0).

Found, %: 69.70 C; 5.07 H.
CasH22N203S. Calculated, %: 69.77 C; 5.12 H.
3-Cyano-4-hydroxy-2-(4-methoxy- phenyl)-
6-oxo-N-phenyl-4-(thiophen-2-yl)- cyclohe-
xane-1-carboxamide (5b): it was synthesized
in the same condition (yield 1.1 g, 85.61%).
mp.208°C.

'H NMR (300 MHz, DMSO-d6), 8,
m.h.: 2.77 (d, 1H, CH, 334 = 14.1); 3.48 (d,
1H, CH, %Jun = 15.3); 3.69 (s, 3H, CH30);
4.03 (s, 2H, CHy); 4.27 (d, 1H, CH, %Jyy =
9.6); 6.89-7.47 (m, 12H, 9Ar-H+3CHiniopheny1);
9.93 (s, 1H, NH). *C NMR spektr (DMSO-
d6), 6, m.h.: 43.88 (CH), 47.51 (CH), 54.06
(CH,), 55.37 (CH30), 62.79 (CH), 75.22
(Cauat), 114.23 (2CHarom), 119.07 (CN), 119.52

(ZCHarom), 12387 (Cchiophenyl), 124.42
(CHaom),  125.70  (CHuhiopheny)), ~ 127.62
(CHuniophenyl), ~ 129.14  (2CHgom),  129.98

(2CHarom), 131.96 (C4r), 139.13 (Cqr), 150.59
(Cihioph), 158.90 (O-Ca), 165.90 (CONH),
203.14 (C=0).

Found, %: 6750 C; 4.45 H.

CasH20N20,S. Calculated, %: 67.57 C; 4.50 H.
5-Cyano-2-hydroxy-2-methyl-N,4-diphenyl-
6-(thiophen-2-yl)-3,4-dihydro-2H-pyran-3-
carboxamide (11a):
Mixture of 3-phenyl-2-(thiophene-2-
carbonyl)acrylonitrile (2.9 mmol) and aceto-
acetanilide (3 mmol) dissolved in 35 ml of
methanol was stirrered for 5-7 minutes and a
2-3 drop methylpiperazine was added, so the
stirring was continued. Reaction progress was
tracked by TLC (EtOAc/n-hexane, 2:1), and
the mixture was kept quietly for 24-48 hours.
By evaporating of solvent crystals were
precipitated. Crystals were separated by filter
paper and recrystalliized from ethanol (95%) -
water mixture. yield 0.9 g, 75%. mp.174°C.

'H NMR (300 MHz, DMSO-d6), 8,
m.h.: 1.72 (s, 3H, CHs); 3.07 (d, 1H, CH, 3Ju4
= 11.7); 4.38 (d, 1H, CH, %)y = 11.7); 7.00-
7.89 (m, 13H, 10Ar-H+3CHihiopheny); 9.86 (S,
1H, NH). C NMR spektr (DMSO-d6), 3,

m.h.: 26.38 (CHg), 40.62 (CH), 55.87 (CH),
86.25 (=Cquar), 99.73 (O-Cquar), 119.58 (CN),
119.66 (2CHaom), 124.15 (CHaom), 128.03
(CHarom), 128.47 (Cchiophenyl); 128.60 (CHarom);
128.87 (2CHgarom), 129.05 (3CHgrom), 129.78
(Cchiophenyl), 130.63 (CchiophenyI), 135.99 (Car),
138.87 (Cihioph), 140.12 (C4r), 166.77 (CONH),
167.63 (O-Cqua.=).

Found, %: 69.17 C; 476 H.

Ca4H20N203S. Calculated, %: 69.23 C; 4.81 H.
5-Cyano-2-hydroxy-2-methyl-N-phenyl-4-
(pyridin-4-y)-6-(thiophen-2-yl)-3,4-dihyd-
ro-2H-pyran-3-carboxamide (11b):
Mixture 4-pyridinecarboxaldehyde or (2.9
mmol) and 2-thenoylacetonitrile (3 mmol)
dissolved in 50 ml of ethanol-water (4:1) was
stirrered 5 minutes, reaction mixture was kept
quietly for 36 hours. Then acetoacetanilide (3
mmol) was added to reaction mixture, stirred
for 5 minutes and after 2-3 drop methylpipe-
razine was added and stirring was continued.
Reaction progress was tracked by TLC
(EtOAc/n-hexane, 2:1). Reaction mixture was
kept quietly for 36 hours. Through evaporating
of solvent it became possible to precipitate
crystals. Crystals were separated by filter
paper and recrystalliized from ethanol (95%) -
water mixture. vyield 0.97 g, 79.51%.
mp.165°C.

'H NMR (300 MHz, DMSO-d6), 8,
m.h.: *C NMR spektr (DMSO-d6), 8, m.h.:
1.70 (s, 3H, CHs); 3.05 (d, 1H, CH, %}y =
11.4); 4.39 (d, 1H, CH, *Jy.4 = 11.4); 7.03-8.56
(m, 12H, 9Ar-H+3CHiiophenyt); 9.88 (s, 1H,
NH). *C NMR spektr (DMSO-d6), &, m.h.:
26.31 (CH3), 40.21 (CH), 55.04 (CH), 84.45
(=Cquat), 99.72 (O-Cqua), 119.71 (CN), 120.02
(2CHarom), 124.29 (CHarom), 124.44 (CHarom),
128.52 (CHiuhiopheny), 129.21 (3CHarom), 130.11
(Cchiophenyl), 130.97 (CchiophenyI), 135.67 (Car),
138.68  (Ciniopn), 149.17 (Ca4), 150.38
(2CHarom), 166.68 (CONH), 167.23 (O-
Cquat.:)-

Found, %: 66.12 C; 451 H.
Ca3H19N305S. Calculated, %: 66.19 C; 4.56 H.
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TIOFEN OSASLI BOZI KNOEVENA GEL ADDUKTLARININ ASETOASE TANILIDLO
REAKSIYASININ TODQIQI

F.N. Nagwev, A.M.Maharramov, A.R. 9sgarova, A.G. Rahimova,
M.A. Axundova, I.G. Mamedov

Baki Doviat Universiteti
AZ 1148 Baki, Z. Xalilov kiic., 23, e-mail: farid.orgchemist@gmail.com

3-Fenil-2-(tiofen-2-karbonil)akrilonitril, 2-(tiofen-2-karbonil)-3-(p-tolil)akrilonitri/ vo 3-(4-metok-
sifenil)-2-(tiofen-2-karbonil)akrilonitri/, eloco da 3-piridinil-2-(tiofen-2-karbonil)akrilonitrilin aseto-
asetanilid ilo Mixael birlasma reaksiyasiyasindan avazlonmis hekSanon va 3,4-dihidro-2H-piran
tOromoalorinin alinmast miiayyan edirilmisdir. Sintez edilon birlogsmalain qurulusu NMR vo RQA
analiz metodlarinin kémoayilo tasdiq olunmusdur.

Agar sozlor: tiofen, akrilonitril, asetoasetanilid, piran, NMR
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HCCIEJOBAHHE PEAKI[HH B3AHUMOJEHCTBHUA HEKOTOPBIX A/IYKTOB
KHEBEHAT'EJIA HA OCHOBE THO®EHA C AIETOALHETAHHIIN/IOM

@.H. Hazues, A.M. Mazeppamos, A.P. Ackeposa, A.I'. Pacumosa,
M.A. Axynoosa, U.I. Mameooes

bakunckuii 2cocyoapcmeennuiii yHusepcumem
AZ 1148 baky, yn. 3. Xanunosa, 23; e-mail: farid.orgchemist@gmail.com

Ilymem peakyuu npucoeounenuss no Muxasnio e3aumoodeticmseuem 3-ghenun-2-(muoghen-2-
KapboHun) — akpuroHumpuia,  2-(muogpen-2-kapbonun)-3-(n-momun)akpuionumpuna  u - 3-(4-
Memokcughenun)-2-(muoghen-2-kapoonun) akpurlonumpuia, a makice 3-nupuounun-2-(muoghen-2-
KapOOHU)AKPULOHUMPULA €  AYemoayemanuiuoom Obliu NOLYYeHbl COOMBEmMCmeyioujue
3ameujeHHvle 2eKCAHOHbI u 3,4-0ucudpo-2 H-nupan-npouszeoonvie. Cmpykmypuol
CUHME3UPOBAHHBIX ~ COEOUHEeHUll ObLiu  noomeepicoenvl  memodamu HAMP u  penmeeno-
CMPYKMYPHO2O AHATU3A.

Knroueevie cnosa: muogpen, axpunonumpun, ayemoayemanunuo, nupau, AMP
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