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Abstract
C21H16N2O2, monoclinic, P21/n (no. 14), a= 13.4768(7) Å,
b= 6.9225(3) Å, c= 18.2840(8) Å, β= 107.601(2)°, V =
1625.92(13) Å3, Z = 4, Rgt(F)=0.0593, wRref(F2)=0.1529,
T = 100 K.

CCDC no.: 1474776

The asymmetric unit of the title crystal structure is shown in
the �gure. Tables 1 and 2 contain details of the measurement
method and a list of the atoms including atomic coordinates
and displacement parameters.

Table 1: Data collection and handling.

Crystal: Colourless blocks
Size 0.38�0.26�0.17 mm

Wavelength: Mo Kα radiation (0.71073 Å)
µ: 0.9 cm�1

Di�ractometer, scan mode: Bruker APEX-II, φ and ω
2θmax, completeness: 54°, >99%
N(hkl)measured, N(hkl)unique, Rint: 20809, 3545, 0.082
Criterion for Iobs, N(hkl)gt: Iobs > 2 σ(Iobs), 2057
N(param)re�ned: 235
Programs: SHELX [20], Bruker programs [21]

Source of material
A mixture of 7-methoxy-2-naphthol (0.01 mol), malononitrile
(0.01 mol), benzaldehyde (0.01 mol), ethanol (30 mL) and
piperidine (0.5 mL) was heated under re�ux for 1 h. After
complete precipitation occurred the solid product was col-
lected by �ltration, washed by methanol and recrystallized
fromethanol to give the title compound as colourless crystals;
yield 89%; M.p.: 528–529 K.

Experimental details
Carbon-bound hydrogen atoms were placed in calculated
positions and were included in the re�nement in the riding
model approximation. TheH atoms of themethyl groupswere
allowed to rotate with a �xed angle around the C—C bond to
best �t the experimental electron density.
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Table 2: Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å2).

Atom x y z Uiso*/Ueq

O1 0.59082(13) 0.8745(2) 0.82067(9) 0.0455(4)
O2 0.57781(14) 0.1833(2) 0.52137(9) 0.0534(5)
N1 0.57577(19) 0.8190(4) 0.93596(13) 0.0532(6)
N2 0.5218(2) 0.3050(4) 0.94082(13) 0.0724(8)
C1 0.61127(16) 0.8104(3) 0.75389(12) 0.0359(5)
C2 0.66193(17) 0.9495(3) 0.72213(12) 0.0420(6)
H2A 0.6782 1.0732 0.7451 0.050*
C3 0.68721(18) 0.9030(3) 0.65776(13) 0.0419(6)
H3A 0.7221 0.9953 0.6359 0.050*
C4 0.66262(16) 0.7201(3) 0.62279(11) 0.0357(5)
C5 0.68903(18) 0.6689(4) 0.55621(12) 0.0439(6)
H5A 0.7260 0.7591 0.5351 0.053*
C6 0.66320(19) 0.4947(4) 0.52143(13) 0.0452(6)
H6A 0.6812 0.4643 0.4764 0.054*
C7 0.60963(18) 0.3606(3) 0.55281(12) 0.0393(6)
C8 0.58386(17) 0.4031(3) 0.61805(12) 0.0375(5)
H8A 0.5483 0.3093 0.6387 0.045*
C9 0.60900(16) 0.5824(3) 0.65500(11) 0.0326(5)
C10 0.58411(16) 0.6312(3) 0.72383(11) 0.0327(5)
C11 0.53168(17) 0.4876(3) 0.76307(11) 0.0354(5)
H11A 0.5679 0.3606 0.7655 0.043*
C12 0.54723(17) 0.5550(3) 0.84513(12) 0.0365(5)
C13 0.57007(17) 0.7403(3) 0.86761(12) 0.0379(5)
C14 0.5326(2) 0.4192(4) 0.89841(13) 0.0475(6)
C15 0.41735(18) 0.4575(4) 0.71922(12) 0.0421(6)
C16 0.3489(2) 0.6117(5) 0.70379(14) 0.0568(7)
H16A 0.3736 0.7369 0.7215 0.068*
C17 0.2453(2) 0.5870(7) 0.66315(17) 0.0847(11)
H17A 0.1995 0.6948 0.6528 0.102*
C18 0.2084(3) 0.4068(9) 0.6378(2) 0.1089(18)
H18A 0.1372 0.3896 0.6095 0.131*
C19 0.2745(3) 0.2521(8) 0.6532(2) 0.1045(16)
H19A 0.2487 0.1272 0.6358 0.125*
C20 0.3789(2) 0.2758(5) 0.69413(16) 0.0676(9)
H20A 0.4240 0.1671 0.7049 0.081*
C21 0.6061(2) 0.1246(4) 0.45597(13) 0.0565(7)
H21A 0.5792 �0.0055 0.4406 0.085*
H21B 0.6821 0.1239 0.4685 0.085*
H21C 0.5766 0.2148 0.4137 0.085*
H2N1 0.550(2) 0.756(4) 0.9687(15) 0.054(8)*
H1N1 0.590(3) 0.935(5) 0.9423(18) 0.084(12)*

Discussion
Chromene and benzochromene derivatives have attracted
considerable interest owing to their biological and phar-
maceutical activities such as antibacterial [1–3], antifungal
[4–6], vascular-disrupting [7], antioxidant [8, 9], anticancer
[10–13], estrogenic anticoagulant and antispasmolytic [14],
antileishmanial [15], antiproliferative and apoptosis inducing
[16–19].

In the title structure the asymmetric unit contains
one independent molecule. All bond lengths and angles

are in the expected ranges. The phenyl ring (C16—C20) is
perpendicular to the plane of the rest of the molecule (84°).
The molecules are connected in the crystal structure via two
symmetry related strong classical intermolecular hydrogen
bonds, N1—H2N1· · · N2i (H· · · A distance = 2.20(3) Å;
N—H· · · N angle = 162(3)°; symmetry code: (i)�x+ 1,�y+ 1,
�z+ 2).
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