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In the title compound, C;(HgO,4, one intramolecular O—
H- - -O hydrogen bond defines an S(5) pattern. The molecules
are linked by one O—H---O and one C—H---O hydrogen
bond, forming a centrosymmetric dimer with an edge-fused
R3(8)R5(16)[R3(16)] motif; the dimers are linked by a pairs of
O—H---O hydrogen bond into a [001] ribbon. Adjacent
ribbons are linked by -7 stacking interactions with centroid—
centroid distances of 3.687 (3) and 3.753 (3) A.

Related literature

For related literature, see: Allen et al. (1987); Briihlmann et al.
(2001); Garcia-Baezet al. (2002); Rollinger et al. (2004);
Sharma et al. (2005); Shen & Zeng (2006); Zhang et al. (2006).
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Experimental

Crystal data

CyoH50, y = 69.443 (3)°
M, =192.16 V =405.0 (2) A®
Triclinic, P1 Z=2
a=6839(2) A Mo Ka radiation
b=7143 (3) A i =012 mm™"
c=9549 (3) A T =298 (2) K

o =68233 (3)° 0.56 x 0.15 x 0.13 mm

B = 85262 (3)°

Data collection

Bruker SMART CCD area-detector
diffractometer

Absorption correction: multi-scan
(SADABS; Sheldrick, 1996)
Tinin = 0.934, T\ax = 0.984

2098 measured reflections
1397 independent reflections
807 reflections with 7 > 20/(1)
Rine = 0.029

Refinement

R[F? > 20(F%)] = 0.095
wR(F?) = 0.295

S =104

1397 reflections

129 parameters

H-atom parameters constrained
Apmax = 1.07 e A3

Apmin = =049 ¢ A2

Table 1 .

Hydrogen-bond geometry (A, °).

D—H---A D—H H---A D---A D—H.--A
O3—H3---04 0.82 2.30 2.737 (4) 114
O3—H3-- -02{ 0.82 2.02 2.770 (4) 152
O4—H4- - ~02_'>' 0.82 2.10 2917 (4) 173
C8—HS8---01" 0.93 232 3.160 (5) 150

Symmetry codes: (i) x,y, z +1; (i) —x + 1, —y, =z + 1.

Data collection: SMART (Siemens, 1996); cell refinement: SAINT
(Siemens, 1996); data reduction: SAINT; program(s) used to solve
structure: SHELXS97 (Sheldrick, 1997a); program(s) used to refine
structure: SHELXL97 (Sheldrick, 19974); molecular graphics:
SHELXTL (Sheldrick, 1997b); software used to prepare material for
publication: SHELXTL.

We acknowledge the financial support of the Huaihai
Institute of Technology Science Foundation.

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: HG2332).
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Comment

7-Hydroxycoumarin derivatives are known to have a broad range of biological activities, including inhibition of Acet-
ylcholinesterase and Monoamine Oxidase (Rollinger et al.,2004; Brithlmann et al., 2001), antioxidants (Sharma et al., 2005).
The crystal structures of some 7-hydroxycoumarin derivatives (Zhang et al., 2006; Shen et al., 2006) have been described.
Here we report the molecular structure of 6,7-dihydroxy-4-methyl-2H-1-benzopyran-2-one, ().

In the molecule of (I), one intramolecular O—H---O hydrogen bond defines an S(5) pattern (Garcia-Baez et al., 2002)
(Fig. 1, Table 1). The molecule is almost planar, the dihedral angle between the benzene and pyran rings is 3.13 (3) A. The

geometric parameters for (I) are normal (Allen ef al., 1987).

The molecules of (I) are linked by one O—H--*O and one C—H--O hydrogen bonds into a centrosymmetric dimer of

R22(8)R22(16)[R22(16)] (Garcia-Béez et al., 2002) ring centred at (1/2, 0, 1/2)(Fig. 2 and Table 1). Atoms O4 and C8 in the
molecule at (x, y, z) act as a hydrogen-bond donor to atoms O2 and O1 in the molecule at (1 — x, —y,1 — z), respectively.
These dimers are connected by a pair of O—H---O hydrogen bonds into a ribbon in the [0 0 1] direction (Fig. 2 and Table 1).
Atoms O3 in the molecules at (x, y, z) and (1 —x, —y, 2 — z) act as a hydrogen-bond donors to atoms O2 in the molecules at
(x,y, 1 +z)and (1 —x, —y,1 — z), respectively. These adjacent ribbons are linked by n--7 interacions into three-dimensional
structure [Cgl ~'~Cg2i= 3.687 (3) A, Cg1~~Cg2ii= 3.753 (3) A; symmetry codes: (i)-x,1 — y,1 — z; (ii)] —x,1 —y.1 — z; where
Cg1 is centroid of the ring O1/C1—C4/C9 and Cg2 is centroid of the ring C4—C9.]

Experimental

The reaction mixture containing 2,3,4-triacetoxy benzene (2.52 g, 10 mmol), acetoacetic ester (1.3 ml, 10 mmol) and phos-
phoric acid (5.3 ml) was stirred at 363—-373 K for 12 h, and then poured into the water. The solid obtained was filtered
off, washed with water and dried at room temperature. Colourless crystals of (I) suitable for X-ray structure analysis were

obtained by slow evaporation of a ethanol solution with the crude product over three days. (M-P.555-557 K).

Refinement

All H atoms were positioned geometrically and refined as riding on their parent atoms, with C—H = 0.96A (methyl), O—H
= 0.82A (hydroxy) and Ujso(H)= 1.5U¢q(C,0), and C—H = 0.93A and Ujeo(H) = 1.2U¢q(C) for all other H atoms. The

residual peaks (Apmax = 1.07 ¢ A3 )and R (wR(Fz) = (0.295) values are high because of poor crystal quality.
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Fig. 2. Part of the crystal structure of (I), showing the formation of a [0 0 1] ribbon. For clar-

Figures
| | . . . .
P ______'_H Fig. 1. The molecular structure of (I), showing the atom-labelling scheme and intramolecular
: =" | hydrogen-bonded S(6) ring. Displacement ellipsoids are drawn at the 30% probability level.
l l | Dashed line indicate hydrogen bonds.
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6,7-Dihydroxy-4-methylcoumarin

Crystal data
C1oHgO4
M,=192.16
Triclinic, PT
Hall symbol: -P 1
a=6839(2) A
h=7.143 (3) A
c=9.549 (3) A
a=68.233 (3)°
B=185.262 (3)°
y=69.443 (3)°
V=405.0 (2) A3

Data collection

Bruker SMART CCD area-detector
diffractometer

Radiation source: fine-focus sealed tube
Monochromator: graphite

zZ=2

Fooo =200
Dy=1.576 Mgm >
Melting point: 555 K

Mo Ko radiation
A=0.71073 A

Cell parameters from 520 reflections
0=2.3-26.9°

pu=0.12mm !

T=298 (2)K

Prism, colourless

0.56 x0.15 x 0.13 mm

1397 independent reflections

807 reflections with /> 20()
Rint=0.029
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T=298(2) K Ommax = 25.0°

¢ and ® scans Omin = 2.3°

Absorption correction: multi-scan h=—78

(SADABS; Sheldrick, 1996)

Tmin = 0.934, Tnax = 0.984 k=-8-8

2098 measured reflections I=-11-9

Refinement

Refinement on F2 Secondary atom site location: difference Fourier map

Hydrogen site location: inferred from neighbouring

Least-squares matrix: full .
sites

R[F2 > 2(;(F2)] =0.095 H-atom parameters constrained

w = 1/[cX(Fo2) + (0.1927P)?]

WR(F?) = 0.295 ) 5
where P = (F,~ + 2F.%)/3

S=1.04 (A/6)max < 0.001
1397 reflections ApPmax =1.07 ¢ A3
129 parameters Apmin = —0.49 ¢ A3

Primary atom site location: structure-invariant direct

Extinction correction: none
methods

Special details

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Ls. planes) are estimated using the full covariance mat-

rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of
cell e.s.d.'s is used for estimating e.s.d.'s involving 1.s. planes.

Refinement. Refinement of F* against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2, convention-
al R-factors R are based on F, with F set to zero for negative F2. The threshold expression of F 2> 2sigma(F 2) is used only for calculat-

ing R-factors(gt) efc. and is not relevant to the choice of reflections for refinement. R-factors based on F? are statistically about twice

as large as those based on F, and R— factors based on ALL data will be even larger.

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (14’2 )

X y z Uiso*/Ueq
ol 0.3392 (5) 0.2706 (4) 0.3419 (3) 0.0317 (9)
02 0.3742 (5) 0.3077 (5) 0.1047 (3) 0.0387 (10)
03 0.2139 (6) 0.5590 (5) 0.8112 (3) 0.0457 (11)
H3 0.2451 0.4563 0.8916 0.069*
04 0.3620 (5) 0.1277 (5) 0.8662 (3) 0.0381 (10)
H4 0.4299 0.0067 0.8680 0.057*
Cl 0.3200 (7) 0.4023 (7) 0.1939 (4) 0.0293 (11)
2 0.2386 (7) 0.6265 (7) 0.1609 (5) 0.0330 (12)
H2 0.2153 0.7185 0.0602 0.040*
c3 0.1929 (7) 0.7131 (7) 0.2691 (5) 0.0257 (11)
C4 0.2277 (6) 0.5693 (6) 0.4254 (4) 0.0238 (11)
Cs 0.1990 (7) 0.6340 (6) 0.5502 (4) 0.0245 (11)
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H5
C6
C7
C8
H8
C9
C10
H10A
H10B
H10C

0.1499
0.2419 (7)
0.3178 (7)
0.3444 (7)
0.3898
0.3021 (6)
0.1105 (8)
0.1870
~0.0349
0.1263

0.7798
0.4867 (7)
0.2672 (7)
0.1995 (7)
0.0538
0.3523 (6)
0.9506 (7)
0.9891
0.9960
1.0196

Atomic displacement parameters (142 )

0O1
02
03
04
Cl1
C2
C3
C4
C5
C6
C7
C8
C9
C10

Ull

0.048 (2)
0.058 (2)
0.075 (3)
0.055 (2)
0.039 (3)
0.039 (3)
0.024 (2)
0.019 (2)
0.026 (3)
0.027 (3)
0.027 (3)
0.031 (3)
0.024 (2)
0.045 (3)

Geometric parameters (4, °)

01—Cl
01—C9
02—Cl
03—C6
03—H3
04—C7
04—H4
Cl—C2
C2—C3
C2—H2
C3—C4
C3—Cl10
C1—01—C9
C6—03—H3
C7—04—H4
02—C1—01
02—C1—C2

U22

0.0257 (16)
0.0340 (18)
0.0332 (19)
0.0313 (17)
0.031 (2)
0.031 (2)
0.024 (2)
0.030 (2)
0.018 (2)
0.034 (2)
0.030 (2)
0.024 (2)
0.022 (2)
0.029 (3)

1.363 (5)
1.382 (5)
1.233 (5)
1.362 (5)
0.8200

1.361 (5)
0.8200

1.415 (6)
1.354 (6)
0.9300

1.446 (6)
1.490 (6)

121.1 3)
109.5
109.5
114.5 (4)
128.1 (4)

0.5341

0.6950 (4)
0.7203 (4)
0.6007 (4)

0.6168

0.4558 (4)
0.2279 (5)

0.2861
0.2486
0.1223

U33

0.0158 (15)
0.0220 (17)
0.0191 (17)
0.0167 (16)
0.014 (2)
0.021 (2)
0.024 (2)
0.022 (2)
0.027 (2)
0.022 (2)
0.016 (2)
0.022 (2)
0.021 (2)
0.030 (3)

C4—C9
C4—C5
C5—C6
C5—HS5
C6e—C7
C7—C8
Cc8—C9
C8—H8

U12

~0.0051 (14)
~0.0101 (16)
-0.0023 (17)
~0.0054 (16)
~0.009 (2)
~0.008 (2)
~0.0048 (18)
~0.0075 (18)
~0.0034 (17)
~0.005 (2)
~0.0054 (19)
~0.0058 (19)
~0.0031 (17)
~0.007 (2)

C10—HI10A
C10—H10B
C10—H10C

03—C6—C5
03—C6—C7
C5—C6—C7
04—C7—C8
04—C7—C6

0.029*
0.0283 (11)
0.0261 (11)
0.0267 (11)
0.032*
0.0230 (11)
0.0376 (13)
0.056*
0.056*
0.056*

U13
0.0024 (13)
0.0045 (15)

U23
—0.0091 (12)
—0.0136 (14)

—0.0025 (16) —0.0135 (14)

0.0010 (14)
0.0021 (18)
~0.001 (2)
0.0008 (17)
0.0028 (17)
0.0025 (18)
0.0029 (18)
0.0024 (17)
0.0035 (18)
0.0014 (17)
0.006 (2)

~0.0057 (13)
~0.0073 (18)
~0.0036 (19)
~0.0061 (17)
~0.0098 (19)
~0.0096 (18)
~0.0140 (19)
~0.0073 (17)
~0.0086 (18)
~0.0102 (17)
~0.007 (2)

1.372 (6)
1.407 (5)
1.369 (6)
0.9300
1.398 (6)
1.373 (6)
1.384 (6)
0.9300
0.9600
0.9600
0.9600

118.7 (4)
121.6 (4)
119.8 (4)
122.5 (4)
117.3 (4)
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0l—Cl1—C2
C3—C2—Cl
C3—C2—H2
Cl—C2—H2
C2—C3—C4
C2—C3—CI10
C4—C3—C10
C9—C4—C5
C9—C4—C3
C5—C4—C3
C6—C5—C4
C6—C5—HS5
C4—C5—HS5
C9—01—C1—02
C9—01—C1—C2
02—C1—C2—C3
01—C1—C2—C3
Cl—C2—C3—C4
C1—C2—C3—C10
C2—C3—C4—C9
C10—C3—C4—C9
C2—C3—C4—C5
C10—C3—C4—C5
C9—C4—C5—C6
C3—C4—C5—C6
C4—C5—C6—03
C4—C5—C6—C7

Hydrogen-bond geometry (4, °)

D—H-4
03—H3--04

03—H3--02!
04—H4--021
C8—Hg--O1

117.4 (4)
123.0 (4)
118.5
118.5
118.3 (4)
120.8 (4)
120.9 (4)
116.8 (4)
118.1 (4)
125.1 (4)
121.3 (4)
119.3
119.3

174.3 (4)
~6.9 (6)
~176.9 (5)
4.4 (7)
~0.5(7)
179.1 (4)
~1.0 (6)
179.4 (4)
176.3 (4)
-32(7)
~0.5(6)
~177.9 (4)
179.1 (4)
0.6 (7)

Symmetry codes: (i) x, y, z+1; (ii) —x+1, —y, —z+1.

0.82
0.82
0.82
0.93

C8—C7—C6
C7—C8—C9
C7—C8—H8
C9—C8—H8
C4—C9—O01
C4—C9—C8
01—C9—C8
C3—C10—HI10A
C3—C10—H10B
HI10A—C10—H10B
C3—C10—H10C
HI10A—C10—H10C
H10B—C10—H10C
03—C6—C7—04
C5—C6—C7—04
03—C6—C7—C8
C5—C6—C7—C8
04—C7—C8—C9
C6—C7—C8—C9
C5—C4—C9—O01
C3—C4—C9—O01
C5—C4—C9—C8
C3—C4—C9—C8
C1—01—C9—C4
C1—01—C9—C8
C7—C8—C9—C4
C7—C8—C9—O01

H-A
230
2.02
2.10
2.32

DA
2.737 (4)
2.770 (4)
2.917 (4)
3.160 (5)

120.1 (4)
118.7 (4)
120.7
120.7
121.8 (4)
123.2 (4)
115.0 (3)
109.5
109.5
109.5
109.5
109.5
109.5

0.3 (7)
178.7 (4)
~180.0 (4)
~1.6(7)
~177.9 (4)
2.4(7)
~179.0 (4)
~1.5(6)
1.4 (6)
179.0 (4)
5.6 (6)
~174.8 (4)
~2.4(7)
178.0 (4)

D—H4
114
152
173
150
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