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Key indicators

Single-crystal X-ray study
T=293K

Mean o(C-C) = 0.011 A

R factor = 0.071

wR factor = 0.186
Data-to-parameter ratio = 13.0

For details of how these key indicators were

automatically derived from the article, see
http://journals.iucr.org/e.

2-(p-Bromophenylhydrazono)-3-oxo-
butanoic acid

The skeleton, without hydrogen atoms, of the title molecule,
C0HoBrN,Os;, is planar, and intramolecular N—H---O and
O—H---O hydrogen bonds contribute to this planarity. The
molecules exist in the stereoisomeric Z form.

Comment

As a part of our project to study the crystal structures of a
series of phenylhydrazones and their stereochemistry, the
crystal structure of the title compound, (I), has been deter-
mined.

OH

)

Earlier, this laboratory has reported two related structures,
viz. 2-(2-methoxyphenylhydrazono)-3-oxobutanoic acid (Rani
et al., 2002a) and 3-oxo0-2-(phenylhydrazono)butanoic acid
(Rani et al., 2002b), compound (I) being a Br derivative of the
latter. The replacement of an H atom by a Br atom has
effectively increased the volume of the cell by 24.92 A3 per Br
atom. The bond lengths and angles in (I) show normal values
and are comparable with those observed in the two reported
structures. The molecule is nearly planar, with atoms O1 and
C10 displaced from the mean least-squares plane by
—0.108 (5) and 0.127 (10) A, respectively (on opposite sides).
The planarity of the molecule is facilitated by the intramole-
cular hydrogen bonds. The N1—HI1N bond is involved in the
formation of a bifurcated hydrogen bond; the shorter inter-
action, called the major component (Steiner, 2002), is an
intramolecular N1—HIN---O2 hydrogen bond with the
carbonyl O atom of the carboxyl group, whereas the longer
one, the minor component, is an intermolecular N1—
HIN--.0O2(—x, 1 —y, 1 — z) hydrogen bond, pairs of which
link two molecules across a centre of symmetry (Table 3). The
carbonyl O atom of the carbomethoxy group is also involved
in an intramolecular O1—H10O- - -O3 hydrogen bond with the
carboxyl group (Fig. 1). Along the b axis, the molecules related
by inversion are stacked alternately 3.419 (5) and 3.490 (5) A
apart, optimum distances for n—m stacking interactions. The
short contacts observed in the structure are listed in Table
2. The distance O2---02(—x, 1 —y, 1 — z) of 2.888 (8) A is
less than the sum of the van der Waals radii, but, since the
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C8—02 bond length is 1.217 (9) A, 02 is the double-bonded
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carbonyl O atom, hence the O2-.--O2 contact must be
regarded as a strong van der Waals interaction.

Experimental

The title compound, (I), was prepared by the partial hydrolysis of
ethyl 2-(2-bromophenylhydrazono)-3-oxobutyrate by the action of
strong acids (Prasad er al., 1994) and was recrystallized from
methanol at room temperature.

Crystal data

CioHoBrN,04 Z=2

M, =285.10 D,=1743Mgm™

Triclinic, P1 i Cu Ko radiation
a=7058(4) A Cell parameters from 25
b=7126(3) A reflections

c=11311(6) A 0 =17.7-39.9°

a =77.05 (3)° w=>514mm™!

B =86.35 (4)° T=293(2)K

y = 7847 (5)° Elongated plate, light yellow

V=5431(5) A® 025 x 0.19 x 0.13 mm

Data collection

Enraf-Nonius CAD-4 Rin = 0.026
diffractometer Omax = 69.9°

w-26 scans h=0—8

Absorption correction: ¥ scan k=-8—>38
(North et al., 1968) [=—-11—->11

Tmin = 0.756, Tiyax = 0.989
2079 measured reflections
1912 independent reflections
1171 reflections with I > 20(I)

3 standard reflections
frequency: 60 min
intensity decay: none

Refinement

w = 1/[0*(F,%) + (0.1211P)?]
where P = (F,” + 2F.2)/3

(A/o)max = 0.001

APmax =111 A3

Apmin = —091 e A3

Extinction correction: SHELXL97

Extinction coefficient: 0.0018 (11)

Refinement on F?

R[F? > 20(F%)] = 0.071

wR(F?) = 0.186

§=0.90

1912 reflections

147 parameters

H-atom parameters constrained

Table 1 .

Selected geometric parameters (A, °).

Br—C4 1.901 (7) N1-Cl1 1.414 (9)
01-C8 1.330 (9) N2—C7 1.302 (9)
02—C8 1217 (9) C7—C9 1.462 (10)
03—C9 1.233 (9) C7—C8 1.502 (12)
N1-N2 1.302 (8) C9—Cl10 1.487 (12)
N2—N1-C1 1192 (7) C9—C7—C8 120.6 (7)
C7—N2—N1 1225(7)  02—C8—01 1203 (8)
C2—C1—N1 1188(8)  02—C8—C7 122.1 (7)
C6—C1—N1 1204 (7) 01—C8—C7 117.6 (7)
C3—C4—Br 1200 (5)  03—C9—C7 1207 (8)
C5—C4—Br 1192(6)  03—C9—Cl10 1213 (7)
N2—C7—C9 115.8 (8) C7—C9—C10 118.0 (8)
N2—C7—C8 1236 (6)

C1—N1—-N2—C7 —179.7 (6) N2—C7—C8—02 40 (11)
N2—N1—C1—C2 1773 (6) C9—C7—C8—02 —1753(7)
N2—N1—C1—C6 —52(9) N2—C7—C8—01 —1747 (6)
N1-Cl1—-C2—-C3 179.4 (6) N2—-C7—-C9—-03 176.4 (6)
N1—Cl—C6—C5 —179.7 (6) N2—C7—C9—Cl10 —2.4 (10)
NI—-N2—-C7—-C9 —179.5 (6) C8—C7—C9—C10 176.9 (7)
N1—N2—C7—C8 1.2 (10)

Figure 1

An ORTEP-3 plot (Farrugia, 1997) of the title molecule, with 50%
probability displacement ellipsoids for non-H atoms. Intramolecular
hydrogen bonds are shown as dashed lines.

Table 2 .

Short intermolecular contacts (A).

Br.--O1' 3.547 (6) NI1..-C6' 3.461 (9)
Br.--O3" 3513 (7) N2...C1 3.459 (9)
O1...C2" 3.413 (10) N2...C4¥ 3.550 (9)
0O1---C10™ 3.358 (11) C3---C9 3.491 (11)
02---021 2.888 (8) C4---CT¥ 3.569 (10)
02...C2% 3.469 (10) Cs...C8 3.406 (11)
02.--C6" 3.558 (10)

Symmetry codes: (i) 1 —x,1—y,1—z; (i) 1 +x,y,z—1; (ili) —x,1—y, 1 —2z; (iv)
x—=1Ly,zz(v)1—-x,—y,1 -2z

Table 3

Hydrogen-bonding geometry (A, °).

D-H--A D—H H--A D---A D-H---A
N1—HIN---02_ 0.86 2.01 2.656 (9) 131
N1—HIN. - .02 0.86 253 3252 (9) 142
O1—H10---03 0.82 1.81 2555 (8) 150

Symmetry code: (iii) —x,1—y,1 — z.

After checking their presence in a difference map, all the H atoms
were placed at calculated positions and were allowed to ride on their
respective parent atoms.

Data collection: CAD-4 EXPRESS (Enraf-Nonius, 1994); cell
refinement: CAD-4 EXPRESS; data reduction: MolEN (Fair, 1990);
program(s) used to solve structure: SHELXS97 (Sheldrick, 1997);
program(s) used to refine structure: SHELXL97 (Sheldrick, 1997);
molecular graphics: ORTEP-3 (Farrugia, 1997); software used to
prepare material for publication: SHELXL97.

The authors acknowledge with thanks Dr N. Prasad, Dr A.
Sahay and their co-workers in the Department of Chemistry,
BRA Bihar University, for the gift of crystals and the All India
Institute of Medical Sciences, New Delhi, for the collection of
the X-ray diffraction data.
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