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Abstract
C20H22N2O4, monoclinic, P21/n (no. 14), a = 11.4033(15) Å,
b = 14.2998(16) Å, c = 11.6486(16) Å, β = 91.197(8)°,
V = 1899.1(4) Å3, Z = 4, Rgt(F ) = 0.0513, wRref (F 2) = 0.1542,
T = 296.2 K.

CCDC no.: 2326059

Table 1 contains crystallographic data and Table 2 contains
the list of the atoms including atomic coordinates and
displacement parameters.

1 Source of materials

All reagents were commercial and used as received
without any further purification. The title compound was
synthesized using a one-pot protocol: 0.2 mmol ethyl ace-
toacetate, 0.10 mmol ammonium acetate, and 0.1 mmol
3-cyanobenzaldehyde was mixed in 50 mL anhydrous
ethanol solution, then heated at 333 K for 5 h. After cooling,
the precipitate was collected and recrystallized from 95 %
ethanol, yield 56.3 % (based on 3-cyanobenzaldehyde).
Colorless block crystals were obtained from the filtrate of
recrystallization.

2 Experimental details

The structure was solved by Direct Methods with the
SHELXS-2018 program. All H-atoms from C and atoms were
positionedwith idealized geometry and refined isotropically
(Uiso(H) = 1.2 Ueq(C) or Ueq(N)) using a riding model with
C–H = 0.930, 0.960 and 0.980 Å and N–H = 0.860 Å.

Table : Data collection and handling.

Crystal: Colorless block
Size: . × . × .mm
Wavelength: Mo Kα radiation (. Å)
μ: .mm−

Diffractometer, scan mode: Bruker APEX-II, φ and ω
θmax, completeness: .°, > %
N(hkl)measured, N(hkl)unique, Rint: , , .
Criterion for Iobs, N(hkl)gt: Iobs > σ(Iobs), 
N(param)refined: 

Programs: Bruker [], OLEX [], SHELX [, ]
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3 Comment

The 1,4-dihydropyridines, such as dimethyl or diethyl 4-phen-
yl-2,6-dimethyl-1,4-dihydro-pyridine-3,5-dicarboxyl-ate and

its derivatives, have been synthesized because of their bio-
logical and pharmacologic activities [5, 6]. Some cyano-
substituted crystal structures have been reported, including
diethyl 4-(4-cyanophenyl)-2,6-dimethyl-1,4-dihydropyridine-
3,5-dicarboxylate [7, 8], isobutyl methyl 1,4-dihydro-
2,6-dimethyl-4-(3-cyanophenyl)-3,5-pyridinedicarboxylate [9],
2,6-dimethyl-3,5-bis(methoxycarbonyl)-4-(3-cyanophenyl)-
1,4-dihydropyridine [10].

The title compound crystallizes in the monoclinic space
group, P21/n. The conformational details and atom
numbering of the title compound are shown in the figure.
The asymmetric unit is made of one title molecule (see the
figure). The 1,4-dihydropyridine ring adopts a flat-boat
conformation, when the two ethoxycarbonyl groups are
twisted in opposite directions. The plane of the 3-cyano-
phenyl group is approximately perpendicular to the
1,4-dihydropyridine ring. An infinite supramolecular chain
is generated by intermolecular hydrogen bond N1–H1A⋯N2
with the distance of D⋯A 3.077 Å and the angle of D–H⋯A
165.90°. All bond lengths and angles are comparable with its
reported analogues [11–13].
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
C . () . () . () . ()
C . () . () . () . ()
HA . . −. .*
HB . . . .*
C . () . () . () . ()
HA . . −. .*
HB . . . .*
HC . . . .*
C . () . () . () . ()
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
N . () . () . () . ()
H . . . .*
N . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
OB . () . () . () . ()
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