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The molecules of the title compound, C;;H;4BrNO,, are
assembled into a two-dimensional network by a combination
of hydrogen bonds and stacking interactions. The phenyl rings
are stacked along the ¢ direction by displaced m—rm interac-
tions, forming a lipophilic layer. The aliphatic amide residues
are interconnected along [100] by O—H---O, N—H- - -O and
C—H- - -O hydrogen bonds, forming hydrophilic layers.

Comment

Synthetic N-(2-hydroxy-1,1-dimethylethyl)amides are com-
monly used as intermediates in the synthesis of oxazoline
compounds which have various uses in modern organic
synthesis (Boyd & Hansen, 1953; Grant & Meyers, 1994).
Gerkin (2000) reported the crystal structure of N-(2-hydroxy-
1,1-dimethylethyl)benzamide, (II), as one of a series of reports
on hydrogen bonding and C—H- - -O interactions in aromatic
compounds. In the present paper, we report the structure
of 3-bromo-N-(2-hydroxy-1,1-dimethylethyl)benzamide, (I),
which differs from (II) in that it contains an additional Br
substituent.
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In the structure of (I) (Fig. 1), both hard and soft hydrogen
bonds and parallel-displaced m—m stacking interactions
(Hobza et al., 1994; Miiller-Dethlefs & Hobza, 2000) are
present. As shown in Fig. 2, the molecules are assembled in
(010) sheets by a combination of stacking interactions and
intermolecular hydrogen bonds.

Each aliphatic amide residue in (I) is involved in two
hydrogen bonds and one weak but significant C—H---O
interaction. An O—H: - -O hydrogen bond links the molecules
at (x, y, z) and (1 —x, 1 —y, 2 — z), while an N—H---O
hydrogen bond reinforced by a C—H- - -O interaction (Steiner
& Desiraju, 1998) links the molecules at (x, y, z) and (2 — x,
1 — y,2 — z). In combination, these hydrogen bonds generate
a chain of centrosymmetric rings along [100] (Fig. 2), and the
chains are further linked by m-stacking interactions.

The distance between the phenyl planes of the molecules at
(x,y,z)and (2 —x,1 —y, 1 —z)is 3.54 A, and the distance
between the ring centroids is 3.79 A, which may lead to lower
quadrupole—quadrupole energy and hence a more stable
structure, according to ab initio calculations (Hobza et al.,
1994). The phenyl rings stack along [001] via displaced m—m
interactions, forming a lipophilic layer on either side of the
central polar layer.

The hydrogen-bonded aliphatic amide residues aligned
along the [100] direction form a hydrophilic layer. The two
oppositely polar moieties are extensively interconnected
through stacking interactions and multiple hydrogen bonds
(Table 1) that stabilize the structure (Fig. 2).

Compared with the structure of (II), the introduction of a
bromine substituent at the 3-position of the phenyl ring alters
the whole crystal structure. In (IT), there is one intramolecular
O—H---O hydrogen bond, one intermolecular N—H---O
hydrogen bond and four significant C—H---O interactions,
and a central molecule is linked directly to five neighboring
molecules, forming a two-dimensional network, so the two
oppositely polar-assembled layers and the stacking interac-
tions observed in (I) are not present in (II).

It is interesting to compare the dihedral angles between the
best-fit phenyl plane and the amide plane (C7/O1/N1) of (I)
[13.7 (7)°] and (II) [25.77 (12)°] (with the same atom-
numbering scheme as in Fig. 1). Presumably, the twist between
the phenyl and amide planes serves to minimize steric repul-
sion between the lone pair on atom Ol and the adjacent
phenyl H atom (H6). This assumption is supported by a
comparison with the structure of 4,6-dimethyl-3-(4,4-di-
methyl-2-oxazolinyl)-N-(2-hydroxy-1,1-dimethylethyl)salicyl-
amide (Inamoto et al., 1996), which contains a methyl group at

Figure 1

View of the molecule of (I), showing ellipsoids at the 35% probability
level and the atomic numbering scheme. H atoms are included as spheres
of arbitrary size.
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Figure 2

A packing view along the b direction. Key: double-hatched circles
indicate Br, single-hatched circles O, open circles N and H, and partially
shaded circles C atoms. [Symmetry codes: (i) 1 —x, 1 —y, 2 — z; (ii)
2—x,1—y,2—z (i) —1+xy,z@0V)1+xy () —x,1—-y,2—2z
Vi) x,y, —1+z;(vi) 1 —x, 1 —y, 1 —z; (vili) 2 —x, 1 —y, 1 — z; (ix)
—1+xy, —1+z,x)1+xy, —1+z; (xi) —x,1—y,1—2z]

the 6-position of the phenyl ring that is markedly twisted out
of the amide plane, viz. by 88.4 (9)°. In (II), atom O1 as the
acceptor is involved in three hydrogen bonds [an intramole-
cular O—H---O bond, with D---A = 2.628 (11) A, and two
short C—H---O interactions], while atom O1 in (I) as
acceptor is only involved in one intermolecular O—H---O
hydrogen bond [D- - -A =2.734 (4) A] that is obviously weaker
than those in (II). This seems to mean that the more electrons
atom Ol accepts, the more twist there is between the two
planes in order to minimize steric repulsion with the adjacent
phenyl-ring H atom. Therefore, the torsion to make the amide
plane non-coplanar with the phenyl plane is due to the steric
repulsion between the lone pair on atom O1 and the adjacent
atom or group at the 6-position of the phenyl ring.

Experimental

Compound (T) was synthesized according to the method of Meyers et
al. (1974) with crystals grown by slow evaporation of a methylene
chloride solution.

Crystal data

C1;H,BrNO, Z=2

M, =272.14 D, =1558Mgm™’
Triclinic, P1 . Mo Ko radiation
a=72713 (10) A Cell parameters from 34

b =8.5860 (9) A reflections
c=9.8424 (14) A 6 =49-16.8°
o =77.123 (11)° w=2352mm™"
B =717.785 (12)° T=293(2)K

y =79.825 (10)° _
V =580.03 (13) A®

Prism, colorless
0.4 x 0.4 x 0.3 mm

Data collection

Bruker P4 diffractometer R;, = 0.050

w scans Omax = 25.0°

Absorption correction: i scan h=-1—->28
(North et al., 1968) k=-9—>9
Tmin = 0.242, Tpax = 0.350 I=—-11—>11

3 standard reflections
every 100 reflections
intensity decay: none

2551 measured reflections
2034 independent reflections
1748 reflections with I > 20(1)

Refinement

w = 1/[c*(F,?) + (0.001P)?
+1.5P]
where P = (F,” + 2F.%)/3
(A/6)max = 0.001
APmax = 0.62¢ A7
Apmin = —0.71 ¢ A3

Refinement on F>

R[F? > 20(F%)] = 0.037

wR(F?) = 0.097

§=1.03

2034 reflections

136 parameters

H-atom parameters constrained

Table 1 .

Hydrogen-bonding geometry (A, °).

D-H--A D—H H--A D---A D—H-.-A
O2—H2B- - ~Oliv_ 0.82 1.92 2.734 (4) 169
N1—HIA. .02 0.86 2.38 3173 (4) 153
C2—H2A---02" 0.93 2.35 3.277 (5) 176

Symmetry codes: (i) 1 —x,1—y,2—z;(ii))2—x,1—y,2 -z

H atoms were treated as riding, with C—H = 0.93-0.97 A, N—H=
0.86 A and O—H = 0.82 A.

Data collection: XSCANS (Bruker, 1997); cell refinement:
XSCANS; data reduction: XSCANS; program(s) used to solve
structure: SHELXTL (Bruker, 1997); program(s) used to refine
structure: SHELXTL; molecular graphics: SHELXTL; software used
to prepare material for publication: SHELXTL.
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