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Abstract
C28H27N5O4, monoclinic, P21/c (no. 14), a = 11.3563(15) Å,
b = 17.547(2) Å, c = 12.8390(16) Å, β = 101.385(3)°,
V = 2508.1(6) Å3, Z = 4, Rgt(F ) = 0.0538, wRref(F 2) = 0.1329,
T = 292(2) K.

CCDC no.: 2308860

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

Table : Data collection and handling.

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

Diffractometer, scan mode: Bruker Apex Duo, 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 [], SHELX [–], DIAMOND [],
Olex []
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1 Source of materials

To a stirred mixture of 2-((4,6-dimethoxypyrimidin-2-yl)
oxy)benzaldehyde (0.519 g, 2 mmol), and malononitrile
(0.1455 g, 2.2 mmol), piperidine (0.186 g, 2.2 mmol) in 15 mL
EtOH was added. After stirring at room temperature for
30 min, 2-hydroxybenzaldehyde (0.269 g, 2.2 mmol) was
added, and the mixture was stirred at room temperature
for 10 h. After completion of the reaction, the solvent was
evaporated to afford a crude mixture, which was further
purified by flash chromatography (petroleum ether/ethyl
acetate, V/V = 4:1) to get the title compound as a white solid
(0.64 g, yield: 64%). Crystals of the title compoundwere grown
through slow evaporation of a petroleum ether/dichloro-
methane (V/V = 8:1) at 25/% for 3 days.

2 Experimental details

All H atoms were treated as riding, with C–H distances of
0.93 Å (aromatic), 0.97 Å (methylene) and 0.96 Å (methyl). The
thermal factors of hydrogen atoms were set 1.2 times of their
parent atoms (for aromatic and methylene) or 1.5 times of
their parent atoms (for methyl).

3 Comment

As a continuation of our work on nitrogen-containing het-
erocyclic compounds which can be potentially applied in the
fields of medical and organic chemistry [7], we have recently
extended our synthesis work into deeper areas such as py-
rimidine derivatives. The synthesis of pyrimidine-involved
complexes are representing a challenge from both academic
and industrial perspectives [8–10]. Especially, 5H-chromeno
[2,3-d]pyrimidine derivatives have been emerged as prom-
ising and attractive scaffold in the development of potent anti-

Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å)

Atom x y z Uiso*/Ueq

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

Table : (continued)

Atom x y z Uiso*/Ueq

N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
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tumor and antimicrobial agents in recent years. In a classical
approach, the skeleton construction of 5H-chromeno[2,3-d]
pyrimidine is accessible through three-component one-pot
reaction in which ferric or sodium complexes were used as
the catalyst. As an improved method with high yields, we
have changed the earlier used 2-hydroxybenzaldehyde to
2-((4-hydroxy-6-methoxypyrimidin-2-yl)oxy)benzaldehyde.
In this reaction, the catalysts can be avoided aiming to
achieve the purpose of green environmental protection and
economy. As a representative, the title compound was
synthesized in a similar waywith a yield up to 94 %. Herein,
its crystal structure was reported.

The title molecule is shown in the figure. Relative to the
middle benzene ring, the 5H-chromeno[2,3-d]pyrimidine
and dimethoxypyrimidin moieties present a curved or
highly distorted spatial configuration with the dihedral
angle of 51.8(1)° between them. And each of the two parts are
twisted away from the central benzen rings by 44.2(1)° and
64.5(1)°, respectively. It should be noted that the whole
V-shaped spatial structure of the title compound is mainly
determined by the spatial arrangement of each molecular
group. For example, the distance between the N2 atom of
pyrimidine and the ether O2 atom is only about 2.885(1) Å
apart which is smaller than the van der Waals half-valence
sum of these two atoms (3.28 Å) [11]. Due to the
delocalization effects of the C17–C22 benzene and C23–C26/
N3/N4 pyridine rings adjacent to the oxygen O2 atom, it may
carry some π electronswhich can interact with the pyridine
N2 atoms via the π⋯π interaction. This delocalization can
also be reflected by the two short C–O bond distances
around O2 (1.364(2) and 1.407(2) Å), which is apparently
shorter than the normal C–O single bond distance, for
instance dc27–03 and dc28–04 is 1.430(2) Å in the title
compound.

In the crystal packing, the DPPP molecules are mainly
linked together by the intermolecular C–H⋯O, C–H⋯N
and C–H⋯π stacking into the final three-dimensional
network. Although several aromatic rings exist, no

apparent π⋯π stacking interactions are observed by a
analysis of PLATON [12].
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