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The title compound, C19H12N3O2�C3H7NO, was synthesized by

the reaction of 1-(4-chlorophenyl)-3-phenylprop-2-en-1-one

and 6-aminouracil in the presence of KF–alumina in ethyl

alcohol; its crystal structure was determined at low tempera-

ture [193 (2) K]. The crystal structure is stabilized by N—

H� � �O, C—H� � �O and C—H� � �Cl hydrogen bonds.

Comment

The synthesis of pyridopyrimidines is of importance in organic

chemistry, since it has been reported that they possess biolo-

gical and pharmacological activities, such as antifolate

(Rosowsky et al., 1995), antibacterial (Nargund et al., 1991),

tyrosine kinase (Thompson et al., 1995), antimicrobial

(Donkor et al., 1995), and calcium channel antagonist activity

(Pastor et al., 1994), This prompted us to investigate these

compounds. The use of fluoride salts in a variety of synthetic

reactions has been recognized in recent years (Clark, 1980). In

particular, potassium fluoride coated with alumina (KF–

alumina) has been a versatile solid-supported reagent devel-

oped for alkylation (Ando & Yamawaki, 1979), and over the

years the reagent has found application in a large number of

organic reactions (Wang et al., 2003, Wang et al., 2004). We

report here the crystal structure of the title compound, (I).

The bond lengths and angles are unexceptional. The pyri-

dine ring is essentially coplanar with the C14–C19 benzene

ring and the pyrimidine ring, forming dihedral angles of 3.1 (1)

and 2.7 (1)�, respectively. The dihedral angle between the

pyridine ring and the C8–C13 phenyl ring is 50.1 (1)�; the

dihedral angle between the two benzene rings is 51.0 (1)�.

The crystal structure is stabilized by N—H� � �O, C—H� � �O

and C—H� � �Cl hydrogen bonds (Table 1, Fig. 2).

Experimental

The title compound, (I), was prepared by the reaction of 1-(4-

chlorophenyl)-3-phenyl-2-propen-1-one (2 mmol, 0.48 g) and 6-

aminouracil (2 mmol, 0.26 g) in the presence of KF–alumina (0.25 g)

in ethyl alcohol at 363 K for 6 h (yield 87%, m.p. 561–562 K). Crystals

of (I) suitable for X-ray diffraction were obtained by slow evapora-

tion of a dimethylformamide solution.
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Elemental analysis calculated: C 65.24, H 3.46, N 12.01%; found: C

65.09, H 3.52, N 12.28%. 1H NMR (DMSO-d6): 2.74 (s, 3H, CH3), 2.90

(s, 3H, CH3), 7.43 (s, 5H, ArH), 7.57 (s, 1H, ArH), 7.61 (d, J = 8.4 Hz,

2H, ArH), 7.96 (s, 1H, CHO), 8.25 (d, J = 8.4 Hz, 2H, ArH), 11.21 (s,

1H, NH), 11.83 (s, 1H, NH); IR (cm�1): 3174 (NH), 3061 (ArH), 1712

(C O), 1690 (C O), 1587, 1553, 1490 (benzene ring).

Crystal data

C19H12ClN3O2�C3H7NO
Mr = 422.86
Triclinic, P1
a = 7.6985 (7) Å
b = 11.7486 (10) Å
c = 12.0533 (8) Å
� = 72.813 (7)�

� = 72.868 (7)�

� = 80.952 (8)�

V = 992.34 (14) Å3

Z = 2
Dx = 1.415 Mg m�3

Mo K� radiation
Cell parameters from 3710

reflections
� = 3.0–25.3�

� = 0.23 mm�1

T = 193 (2) K
Block, yellow
0.52 � 0.31 � 0.17 mm

Data collection

Rigaku Mercury diffractometer
! scans
Absorption correction: multi-scan

(Jacobson, 1998)
Tmin = 0.892, Tmax = 0.963

9845 measured reflections
3611 independent reflections

3249 reflections with I > 2�(I)
Rint = 0.018
�max = 25.4�

h = �9! 9
k = �14! 14
l = �12! 14

Refinement

Refinement on F 2

R[F 2 > 2�(F 2)] = 0.038
wR(F 2) = 0.094
S = 1.08
3611 reflections
282 parameters
H atoms treated by a mixture of

independent and constrained
refinement

w = 1/[�2(Fo
2) + (0.0433P)2

+ 0.3685P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.23 e Å�3

��min = �0.25 e Å�3

Table 1
Hydrogen-bond geometry (Å, �).

D—H� � �A D—H H� � �A D� � �A D—H� � �A

N2—H2� � �O3i 0.90 (2) 1.90 (2) 2.7918 (18) 168.2 (18)
N3—H3� � �O1ii 0.89 (2) 1.95 (2) 2.8381 (17) 169.8 (17)
C10—H10� � �O2iii 0.95 2.40 3.328 (2) 164
C13—H13� � �O3iv 0.95 2.57 3.514 (2) 172
C20—H20� � �O1v 0.95 2.57 3.167 (2) 121
C21—H21B� � �O2vi 0.98 2.55 3.399 (2) 145
C16—H16� � �Cl1vii 0.95 2.86 3.7763 (17) 162

Symmetry codes: (i) x; y; z� 1; (ii) �x;�y;�z; (iii) �x;�y;�zþ 1; (iv)
�x;�yþ 1;�zþ 1; (v) x; y; zþ 1; (vi) xþ 1; y; z; (vii) �xþ 1;�yþ 2;�z.

The carbon-bound H atoms were positioned geometrically and

refined as riding, with C—H = 0.95–0.98 Å and Uiso(H) =

1.2Ueq(carrier atom). H2 and H3 were refined freely; N2—H2 =

0.90 (2) and N3—H3 = 0.89 (2) Å.

Data collection: CRYSTALCLEAR (Rigaku, 1999); cell refine-

ment: CRYSTALCLEAR; data reduction: CrystalStructure (Rigaku/

MSC, 2003); program(s) used to solve structure: SHELXS97 (Shel-

drick, 1990); program(s) used to refine structure: SHELXL97

(Sheldrick, 1997); molecular graphics: SHELXL97; software used to

prepare material for publication: SHELXL97.
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Figure 1
The molecular structure of (I), showing displacement ellipsoids drawn at
the 50% probability level and the atom-numbering scheme. The DMF
molecule of crystallization has been omitted for clarity.

Figure 2
A packing diagram of (I). Dashed lines indicate hydrogen bonds.
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