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2,3-Methylenedioxybenzoic acid

The title compound, CgHgOy, consists of a cyclic diether fused
to benzoic acid and crystallizes as a hydrogen-bonded
carboxylic acid dimer.

Comment

Methylenedioxybenzoic acids play an important role in the
pharmaceutical industry because of their use as precursors for
the synthesis of tamoxifen, which is widely used in the treat-
ment of breast cancer (Zhang et al., 2000; Wu et al., 1997; Kelly
& Beckett 1969; Lester et al., 1979). Compound (I), and
related compounds having the methylenedioxybenzene ring
system, are also reported to have biological activity against
malaria (Lester et al., 1979).
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The molecular structure of (I) is illustrated in Fig. 1, and
selected bond distances and angles are given in Table 1. The
methylenedioxy group is inclined to the benzene ring by only
0.60 (13)°. The mean plane through the acid group (O1/02/
C1/C2) is inclined to the benzene ring by 8.24 (12)°. The bond
lengths and angles are consistent with the values given by
Palinké (1999) for similar systems. The presence of the
methylenedioxy ring has no significant effect on the bond
lengths and angles in the benzene ring.

The compound crystallizes as hydrogen-bonded centro-
symmetric carboxylic acid dimers with a strong intermolecular
O—H---O hydrogen bond (Table 2 and Fig. 2) These dimers
are further linked by C-H---O hydrogen bonds to form a
sheet-like structure.

Experimental

To 300 ml of water was added 2,3-methylenedioxybenzaldehyde
(5.0 g, 1 mmol), and the mixture was heated to 318-323 K. The
solution was stirred mechanically and potassium permanganate
(12.5 g, mmol) in water (100 ml) was run in slowly until the odour of
the aldehyde was no longer perceptible. Excess of the latter was
removed by the addition of a little ethanol. The mixture was then
filtered hot and the filtrate acidified with hydrochloric acid. The title
acid separated out as the solution cooled and was recrystallized from
chloroform to give colourless crystals.
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Figure 1
The molecular structure of compound (I), showing the atomic numbering
scheme and displacement ellipsoids drawn at the 50% probability level.

Figure 2

A crystal packing diagram of compound (I), showing the presence of the
carboxylic acid dimers involving the O2—H2- - -O1' hydrogen bond. The
hydrogen bonds are shown as dashed lines and symmetry operations
correspond to those given in Table 2.

Crystal data

CsHeO,
M, = 166.13
Monoclinic, P2, /c
a=97327(13) A
b =17.2600 (7) A
c=12394 (2) A

B =129395 (11)°
V = 676.77 (16) A®

Data collection

Stoe IPDS diffractometer
@ scans
Absorption correction: none

Z =4

D, =1.630 Mgm™
Mo Ko radiation

u =013 mm™"
T=173 (2) K

Prism, colourless

0.50 x 0.40 x 0.20 mm

1302 independent reflections
957 reflections with I > 20(1)
Rine = 0.154

4940 measured reflections Omax = 25.9°

Refinement

Refinement on F?
R[F? > 20(F?)] = 0.063
wR(F?) = 0.176
S§=1.02

1302 reflections

130 parameters

H atoms treated by a mixture of
independent and constrained
refinement

w = 1/[6*(F,2) + (0.1155P)%]
where P = (F,” + 2F.2)/3

(Alo)max < 0.001

Apmax =033 e A7

APmin = —0.54e A3

Table 1 .

Selected geometric parameters (A, °).

o1—Cl1 1.256 (3) 03—C8 1.437 (3)
02—Cl 1.289 (4) 04—C7 1.367 (3)
03-C6 1380 (4)  O4—C8 1433 (5)
C6—03—-C8 105.7 (2) 03—-C6—C7 109.8 (2)
C7—04—C8 1064 (2)  03—C6—C5 1280 (3)
01-C1-02 123.4 (3) 04—-C7—-C2 128.7 (3)
02—-C1-C2 116.5 (2) 04—C7—-C6 109.9 (3)
O1-C1—-C2 120.1 (3) 03—-C8—04 1082 (2)
Table 2

Hydrogen-bond geometry (A, °).

D—H - -A D—H H--A D---A D-H---A
02—H2--Ol' 0.84 1.79 2.622 (3) 171
C3—H3...02" 0.98 (3) 2.49 (3) 3.448 (4) 164 (2)
C4—H4- .04 0.87 (3) 258 (3) 3365 (3) 150 (3)
C8—H8A---01" 0.98 (4) 2.56 (4) 3.495 (4) 161 (3)

Symmetry codes: (i) —x+1,—y+1, —z; (i) —x+1,—y, —z; (iii) x,y —1,z; (iv)
—x,—y+1,-z

The crystal diffracted poorly beyond 45° in 26 and with a large
mosaic spread, hence the R;,, value was found to be > 0.10. The OH H
atom was included in a calculated position and treated as a riding
atom [O—H =0.84 A and Ueq(H) =1.5U.4(O)]. The remainder of the
H atoms were located in difference Fourier maps and refined
isotropically [C—H = 0.87 (3)-0.98 (4) Al].

Data collection: EXPOSE in IPDS Software (Stoe & Cie, 2000);
cell refinement: CELL in IPDS Software; data reduction: INTE-
GRATE in IPDS Software; program(s) used to solve structure:
SHELXS97 (Sheldrick, 1997); program(s) used to refine structure:
SHELXL97 (Sheldrick, 1997); molecular graphics: PLATON (Spek,
2003); software wused to prepare material for publication:
SHELXL97.
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