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Abstract

The crystal structure of the title compound, CgH4BrNOs3,
was determined at 153 K. The structure was solved by
direct methods and refined by least-squares calculations
to a final R value of 0.056. The molecular geometry is
similar to that of the parent non-brominated compound
but the crystal packing differs.

Comment

The title compound, (I), crystallizes in space group
Pna2, with one molecule in the asymmetric unit. The
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molecule is planar (the r.m.s. deviation from the best
plane through all the atoms is 0.019 A, with a maximum
deviation of 0.045 A for O2).

NH\(O
O
Br

0
(¥

The distances as well as the angles are generally
as expected. The molecular geometry adopted is very
similar to that observed in the parent compound without
the Br atom (Kashino, Nakashima & Haisa, 1978) but
the crystal packing displays some different features. In
the non-brominated structure, the packing results from
the stacking of dimers held together by hydrogen bonds
between N and O2. In the present structure, these dimers

Fig. 1. Molecular structure of the title compound. Non-H atoms are
represented by displacement ellipsoids at the 50% probability level.
The atomic numbering scheme used in the paper is shown and is
equivalent to the one used by Kashino er al. (1978) for the non-
brominated compound.

Fig. 2. View of the crystal packing of the title compound. For clarity,
only the molecules surrounding the central one are displayed.
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are not observed. N and O2 are still involved in hydro-
gen bonds but in this case, the interactions affect more
than two molecules. Molecules lying in the same plane
are held together by C—H- - -O interactions. In addition,
the C4—Br bond is almost normal to the plane of a
symmetry-related molecule with the Br atom at 3.3 A
from this plane. The distance between stacking mol-
ecules is also about 3.3 A.

Experimental

Thin plate-shaped crystals of the title compound (Fluka) were
grown from a saturated solution in THF.

Crystal data

CsH;BrNO;

M, =242.03
Orthorhombic
Pna2, .
a=24904(5) A,
b =6.0290(12) A
¢ =5.1640 (10) A
V=7754(3) A’
Z=4

D, =2.073 Mg m™?
D.. not measured

Data collection

Stoe P4 diffractometer
6/26 scans
Absorption correction:
% scan (North, Phillips
& Mathews, 1968)
Tmin = 0.295, Thmax =
0.813
1514 measured reflections
1348 independent reflections

Refinement

Refinement on F*
R[F? > 20(F%)] = 0.0559
wR(F?) = 0.1424
§=1.026
1348 reflections
118 parameters
H atoms riding
w = U[oX(F2) + (0.1126P)?
+ 0.7760P]
where P = (F2 + 2F)/3
(A/O')max < 0.001

Mo Ka radiatjpn

A=0.71073 A

Cell parameters from 68
reflections

6 = 10-12.5°

g = 5.268 mm~'
T=153Q2)K
Thin plate

0.65 x 0.45 x 0.04 mm
Orange

1223 observed reflections

I > 20(D)
Rint = 0.061
amax = 25°
h=-29 - 29
k=-7—-17
l=-6—-6
3 standard reflections

frequency: 90 min
intensity decay: none

Apmax = 0476 € A7

Apmin = —0.422 [ A_3

Extinction correction: none

Atomic scattering factors
from International Tables
for Crystallography (1992,
Vol. C, Tables 4.2.6.8 and
6.1.1.4)

Absolute configuration:
Flack (1983)

Flack parameter = —0.01 (3)

Table 1. Fractional atomic coordinates and equivalent
isotropic displacement parameters (A?)

Ueq = (1/3)%;%,Uja; a7 aj.a;.

x y z Ueq
Br 0.73941(3)  055628(11)  0.9741(3) 0.0278 (3)
N 0.5494 (3) 0.1898 (9) 1.5616 (11) 0.0204 (14)
o1 0.5491 (2) 0.4954 (8) 1.8364(1) 00233 (12)
c 0.5274 (3) 0.2966 (11) 17646 (14)  0.0182(15)
02 0.4905 (2) 0.2278 (8) 1.8923 (11) 0.0283 (14)
2 0.5909 (3) 0.5987 (12) 1.7063(13) 00187 (16)

3109
C3 0.6588 (3) 0.5592 (11) 1.3602 (15) 0.0197 (16)
03 0.6045 (2) 0.7777 (8) 1.7822(11) 0.0258 (13)
C4 0.6798 (3) 0.4385(10) 1.1602 (15) 0.0185 (15)
Cs 0.6593 (3) 0.2313(12) 1.0897 (13) 0.0178 (15)
(o} 0.6156(3) 0.1465 (12) 1.2221 (i4) 0.0198 (16)
Cc7 0.5934 (3) 0.2683 (10) 1.4252(13) 0.0150(15)
C8 0.6151(3) 0.4728 (10) 1.4968 (17) 0.0167 (14)

Table 2. Selected geometric parameters (A °)

Br—C4 1.905 (8) C2—C8 1.452(10)
N—C1 1.346 (9) C3—C4 1.368 (11)
N—C7 1.387 (9) C3—C8 1.397 (11)
01—ClI 1.366 (9) C4—C5 1.398 (10)
o1—C2 1.386 (10) C5—C6 1.383 (11)
C1—02 1.206 (9) Cc6—C7 1.394 (10)
C2—03 1.197 (9) C7—C8 1.396 (9)
C1—N—C7 123.6 (6) C3—C4—Br 118.8 (5)
Cl1—01—-C2 124.0 (6) C5—C4—Br 119.1 (6)
02—C1—N 124.9(7) C6—C5—C4 119.3(7)
02—C1—01 17.1(7) C5—C6—C7 119.2 (6)
N—C1—0l1 118.0(7) N—C7—Cé6 121.0(6)
03—C2—01 117.3(7) N—C7—C8 118.2 (6)
03—C2—C8 126.7 (7) C6—C7—C8 120.8 (7)
01—2—C8 116.0 (6) C7—C8—C3 119.7(7)
C4—C3—C8 118.8 (6) C7—C8—-C2 119.9(7)
C3—C4—C5 122.1(7) C3—C8—C2 120.3 (6)
D—H---A D—H  H--A D--A D-H-A
N—HI- - -02’ 0.880 1.967 2.845 174.7
C6—H6- - -03" 0.950 2457 3.191 134.0
Symmetry codes: (i) =1 — x, —y,z — §; (i) x,y — 1,z — L.

The crystal selected for data collection was first washed
with THF to clean its faces and mounted on a quartz fibre.
Data were collected at 153 K. DIF4 (Stoe & Cie, 1990a)
software was used for data collection and cell refinement.
Corrections for background, decay, Lorentz and polarization
effects were included in the data reduction using REDU4 (Stoe
& Cie, 1990b). Absorption effects were important owing to
the presence of a Br atom and to the shape of the crystal;
a semi-empirical (¢ scan producing 338 reflections at x
greater than 75°) absorption correction was applied to the data
(North, Phillips & Mathews, 1968). It is recognised that the
absorption correction is not optimal, but it was the only one
available at the time of the study. The structure was solved by
direct methods with the program SHELXS86 (Sheldrick, 1990),
which resulted in reliable positions for all 13 non-H atoms.
The initial model was refined by least-squares techniques
with SHELXL96 (Sheldrick, 1996). Non-H atoms were refined
with anisotropic displacement parameters. The positions of the
H atoms were refined using a riding model. SHELXTL/PC
(Sheldrick, 1992) was used for molecular graphics. SHELX1.96
was used to prepare the material for publication. Most machine
calculations were conducted on an IBM RS6000.

JW thanks the National Foundation for Scientific
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position, and the Boehringer Ingelheim Fonds for partial
financial support of his post-doctoral stay in Professor
Sheldrick’s group. PL thanks the European Community
for a post-doctoral grant (BBW 94.0162 CHBG CT
940731)

Lists of structure factors, anisotropic displacement parameters, H-
atom coordinates and complete geometry have been deposited with
the TUCr (Reference: DU1159). Copies may be obtained through The
Managing Editor, International Union of Crystallography, 5 Abbey
Square, Chester CH1 2HU, England.
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Abstract

The title compound, C, H;gN4O3z [6-amino-1,3-di-
methyl-5-(4-o0xo0-2-penten-2-yl)amino-2,4(1H,3H)-
pyrimidjnedione] shows extensive delocalization in the
uracil ring. There is an intramolecular hydrogen bond
[N---O 2.713(3) A] between an amino N—H group
and an adjacent carbonyl-O atom. The molecules are
linked into sheets that are parallel to the (101) plane
by intermolecular N—H---O hydrogen bonds [N.--O
2.805 (3) and 2.803 (3) A].

Comment

The bonds and angles of the title compound, (I) (Fig. 1),
are very similar to those found for 6-amino-1,3-di-
methyluracil (Ferguson et al., 1993) and 6-amino-1,3-
dimethyl-5-hydroxyiminomethyluracil (Low, Ferguson,
Moreno-Carretero & Hueso-Urefia, 1994). Principal di-
mensions are in Table 2; the C6—N6 bond [1.336 (3) A]
shows the typical intermediate single~double-bond char-
acter as found in the compounds cited above as well

© 1996 International Union of Crystallography
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as in other 6-aminouracil derivatives. The mean plane
of the side chain (N5, C51, C53, C54, O5) attached
to CS5 is tilted at 75.3(1)° to that of the pyrimidine
base (N1, C2, N3, C4, C5, C6). The deviations for the
former mean plane range from —0.024 (2) (for C54) to
0.026 (2) A (for C53); those for the pyrimidine base are
in the range —0.018 (2) (for C4) to 0.023 (2) A (for N3).
The N5—H- - -O5 intramolecular hydrogen bond (Fig. 1,
Table 3) is responsible for the planarity of the atoms of
the C5 side chain.

Me Me
0=< / N\ Me
N H O
Me/ NH,

O—H- - ‘N hydrogen bonds link the molecules into
infinite chains by operation of the n-glide and into
infinite spirals along the b direction from a 2, screw
operation (Table 3). The combination of both of these
results in sheets of molecules which are parallel to the
(101) plane (Fig. 2). There are only normal van der
Waals interactions between the sheets. Examination of

Fig. 1. A view of (I) with our numbering scheme. Displacement
ellipsoids are drawn at the 30% probability level.

Fig. 2. Packing diagram of the molecule showing the hydrogen
bonding.
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