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In the title compound, C17H14O3, the conformation of the

pyran ring is intermediate between sofa and half-chair. In the

crystal structure, the hydroxyl and carbonyl O atoms are

involved in OÐH� � �O intermolecular hydrogen bonding,

forming chains along the a axis.

Comment

Chromene derivatives possess photochromic properties, and

some 2H-chromene derivatives are found to possess anti-

microbial activities (El-Gaby et al., 2000). They also exhibit

antifeedant activity against larvae of Spilarctia obliqua

(Agarwal et al., 2000). Endothelin-A (ETA) selective recep-

tor's antagonists contain the 2H-chromene moiety (Ishizuka et

al., 2002). The photochromic nature and the ETA receptor

involvement of chromenes prompted our crystallographic

study of these compounds.

In the title compound, (I) (Fig. 1), the pyran ring is in a

conformation which is intermediate between sofa and half-

chair, with asymmetry parameters �Cs(C2) = 0.057 (2) and

�C2(C2ÐO1) = 0.035 (1) (Nardelli, 1983). Atoms C2 and O1

deviate from the weighted least-squares plane through the

remaining four atoms of the pyran by ÿ0.348 (3) and

0.120 (3) AÊ , respectively. The hydroxyl and methyl groups at

C2 adopt pseudo-axial and pseudo-equatorial positions,

respectively. The conformation of the attachment of the

benzoyl substituent to the pyran ring is best described by the

torsion angle C4ÐC3ÐC13ÐO14 of ÿ150.4 (3)�. The C3Ð

C13ÐC15ÐC20 torsion angle [53.7 (4)�] shows how the

benzoyl phenyl ring is oriented. The phenyl ring (C15ÐC20)

makes a dihedral angle of 70.2 (1)� with the mean plane

through atoms C3±C10.

As observed in other chromene derivatives (Aldoshin et al.,

1995, 1996), the valence angles at the sp3-hybridized atom C2

show substantial distortion from the ideal tetrahedral angle

(109.5�), with maximum distortions for angles O1ÐC2ÐC12

[103.4 (3)�] and C12ÐC2ÐC3 [116.5 (3)�]. The Csp3ÐO and

Csp2ÐO distances [C2ÐO1 = 1.443 (4) AÊ and O1ÐC9 =

1.363 (4) AÊ ] agree with the average values given by Allen et al.

(1987) for such distances in tetrahydropyran and furan ring

systems. The C3ÐC4 [1.350 (4) AÊ ] bond length is slightly

longer than the previously reported value of 1.312 (5) AÊ for a
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diphenylchromene derivative (Aldoshin et al., 1995) and

1.332 (4) AÊ in a dimethylchromene derivative (Aldoshin et al.,

1996).

The molecular structure of (I) is in¯uenced by a weak

C12ÐH12A� � �O14 interaction (Table 2). In the crystal

structure, the molecules translated by one unit along the a axis

are linked by OÐH� � �O hydrogen bonds, involving the

hydroxyl and carbonyl O atoms, to form molecular chains (Fig.

2).

Experimental

Benzoylacetone (10 mmol) in ethanol was mixed with salicylaldehyde

(10 mmol), to which was added 0.5 ml of piperidine. The solution was

stirred thoroughly for about 3 h at 273 K. This mixture was kept in a

refrigerator for 12 h. A pale yellow product was obtained and this was

separated out. This was ®ltered off and washed with a small amount

of ethanol and dried under vacuum. The title compound was

recrystallized from a chloroform/petroleum ether (1:1 volume ratio)

solution.

Crystal data

C17H14O3

Mr = 266.28
Orthorhombic, P212121

a = 5.691 (4) AÊ

b = 6.902 (3) AÊ

c = 34.044 (2) AÊ

V = 1337.2 (11) AÊ 3

Z = 4
Dx = 1.323 Mg mÿ3

Cu K� radiation
Cell parameters from 25

re¯ections
� = 15±35�

� = 0.73 mmÿ1

T = 293 (2) K
Prism, pale yellow
0.20 � 0.20 � 0.20 mm

Data collection

Enraf±Nonius CAD-4
diffractometer

Non-pro®led !/2� scans
Absorption correction: none
1645 measured re¯ections
1645 independent re¯ections
1563 re¯ections with I > 2�(I)

�max = 74.9�

h = 0! 7
k = 0! 8
l = 0! 42
2 standard re¯ections

every 60 re¯ections
intensity decay: none

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.050
wR(F 2) = 0.171
S = 1.06
1645 re¯ections
183 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0983P)2

+ 0.8035P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.34 e AÊ ÿ3

��min = ÿ0.22 e AÊ ÿ3

Extinction correction: SHELXL97
Extinction coef®cient: 0.0103 (16)

Table 1
Selected geometric parameters (AÊ , �).

O1ÐC9 1.363 (4)
O1ÐC2 1.443 (4)
C2ÐO11 1.405 (4)

C3ÐC4 1.350 (4)
C13ÐO14 1.215 (4)

O11ÐC2ÐO1 108.8 (3)
O11ÐC2ÐC12 107.3 (3)
O1ÐC2ÐC12 103.4 (3)

O11ÐC2ÐC3 109.8 (3)
O1ÐC2ÐC3 110.7 (2)
C12ÐC2ÐC3 116.5 (3)

C4ÐC3ÐC13ÐO14 ÿ150.4 (3)
C2ÐC3ÐC13ÐO14 30.6 (5)

C3ÐC13ÐC15ÐC20 53.7 (4)

Table 2
Hydrogen-bonding geometry (AÊ , �).

DÐH� � �A DÐH H� � �A D� � �A DÐH� � �A

C12ÐH12A� � �O14 0.96 2.55 2.884 (5) 100
O11ÐH11� � �O14i 0.82 2.06 2.865 (4) 165

Symmetry code: (i) xÿ 1; y; z.

The H atoms were positioned geometrically and were treated as

riding on their parent C and O atoms, with aromatic CÐH distances

of 0.93 AÊ , methyl CÐH distances of 0.96 AÊ and an OÐH distance of

0.82 AÊ . The re¯ections (314), (208), (322) and (332) were omitted

during the re®nement as they ®t very badly. Since Friedel pairs were

not measured during the data collection, we were unable to deter-

mine the absolute con®guration.

Data collection: CAD-4 EXPRESS (Enraf±Nonius, 1994); cell

re®nement: CAD-4 EXPRESS; data reduction: XCAD4 (Harms &

Wocadlo, 1995); program(s) used to solve structure: SHELXS97

(Sheldrick, 1997); program(s) used to re®ne structure: SHELXL97
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Figure 2
The molecular packing, viewed down the b axis.

Figure 1
The structure of the title compound, showing 35% probability displace-
ment ellipsoids and the atom-numbering scheme for the non-H atoms.
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(Sheldrick, 1997); molecular graphics: ZORTEP (Zsolnai, 1997) and

PLATON (Spek, 1990); software used to prepare material for

publication: SHELXL97 and PARST (Nardelli, 1995).
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