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The structure of the title compound, C25H22ClN3O2�C2H6O,

displays N—H� � �O, O—H� � �O, O—H� � �N, C—H� � �Cl, C—

H� � �O hydrogen bonding.

Comment

It has been demonstrated that flavanone and its derivatives

have potential bioactivities against cancer (Senderowicz, 1999;

Brueggemeier et al., 2001; Bauvois et al., 2003). By microwave-

assisted synthesis we constructed a library of flavanone deri-

vatives including the title compound, (I).

All the bond lengths and angles in (I) are within normal

ranges (Allen et al., 1987). The structural data confirm that the

plane of the phenyl ring (C11–C15) is perpendicular to the

plane of the 2H-pyran ring and to the rest of the molecule

[dihdral angle = 89.0 (6)�]. In the crystal structure, atoms

(N2)H2A and O2 of the linker region form intermolecular

hydrogen-bonding interactions with the ethanol solvent mol-

ecule (Table 1).

Experimental

For the preparation of the title compound, 4-chloro-2-phenyl-2H-

chromene-3-carbaldehyde (27.1 mg, 0.1 mmol) and 4-dimethyl-

aminobenzoic acid hydrazide (17.9 mg, 0.1 mmol) were dissolved in

ethanol (1 ml). The solution was heated to 363 K for 30 min. by

microwave irradiation. After cooling to room temperature, the

resulting precipitate was collected by filtration and dried to afford the

title compound as yellow crystals (yield 36.8 mg, 77.0%).

Crystal data

C25H22ClN3O2�C2H6O
Mr = 477.97
Triclinic, P1
a = 9.710 (2) Å
b = 10.668 (2) Å
c = 12.002 (3) Å
� = 78.409 (3)�

� = 88.988 (3)�

� = 78.532 (3)�

V = 1193.3 (4) Å3

Z = 2
Dx = 1.330 Mg m�3

Mo K� radiation
Cell parameters from 5716

reflections
� = 2.6–28.1�

� = 0.20 mm�1

T = 208 (2) K
Block, yellow
0.15 � 0.15 � 0.10 mm



Data collection

Bruker SMART CCD area-detector
diffractometer

’ and ! scans
Absorption correction: multi-scan

(SADABS; Sheldrick, 1997)
Tmin = 0.971, Tmax = 0.981

12114 measured reflections

4200 independent reflections
3233 reflections with I > 2�(I)
Rint = 0.070
�max = 25.0�

h = �11! 11
k = �12! 12
l = �14! 14

Refinement

Refinement on F 2

R[F 2 > 2�(F 2)] = 0.061
wR(F 2) = 0.159
S = 1.06
4200 reflections
311 parameters

H-atom parameters constrained
w = 1/[�2(Fo

2) + (0.0855P)2]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.45 e Å�3

��min = �0.22 e Å�3

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

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

N2—H2A� � �O3i 0.87 2.20 2.907 (3) 138
O3—H3A� � �O2 0.83 2.01 2.805 (3) 160
O3—H3A� � �N1 0.83 2.58 3.170 (3) 129
C1—H1� � �Cl1 0.94 2.67 3.055 (3) 106
C10—H10� � �Cl1 0.94 2.65 3.032 (3) 105
C25—H25A� � �O2ii 0.97 2.58 3.486 (4) 156

Symmetry codes: (i) �xþ 2;�y;�z; (ii) �xþ 2;�y� 1;�z.

All H atoms were positioned geometrically with C—H = 0.94–

0.99, N–H = 0.87 and O–H = 0.83Å, and constrained to ride on their

parent atoms, with Uiso(H) = 1.2Ueq(C,N) for the CH, NH and CH2

groups and 1.5Ueq(C,O) for CH3 and OH groups].

Data collection: SMART (Bruker, 2005); cell refinement: SAINT

(Bruker, 2005); data reduction: SAINT; program(s) used to solve

structure: SIR2004 (Altomare et al., 1993); program(s) used to refine

structure: SHELXL97 (Sheldrick, 1997); molecular graphics:

ORTEP-3 (Farrugia, 1997); software used to prepare material for

publication: WinGX (Farrugia, 1999).
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Figure 1
The structure of the title compound, (I), showing 50% probability
displacement ellipsoids and the atom-numbering scheme.
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