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The asymmetric unit of the title compound, C4H;;BrN,O,,
contains two independent molecules connected into a dimer
by intermolecular N—H- - -O hydrogen bonds involving the
amine and carbonyl groups. The dimers are further connected
by O—H---O hydrogen bonds, forming chains running
parallel to the a axis, which are stabilized through m-m
stacking interactions, with a centroid—centroid distance of
3.679 (8) A. The dihedral angle between the two aromatic
rings is 89.2 (4)°.

Related literature

For general background to the chemistry of quinazolinone
derivatives, see: Liu (2008); Goto et al. (1993); Mohri (2001).
For hydrogen-bond motifs, see: Bernstein et al. (1995).
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Crystal data
C,4H;,BrN,O, M, =319.16

Triclinic, P1
a=288392 (5 A
b=112252(7) A
c=13.8817 (8) A
« = 73.0392 (9)°
B = 75.9620 (9)°
¥ = 85.0936 (9)°

Data collection

Bruker APEXII CCD
diffractometer

Absorption correction: multi-scan
(SADABS; Sheldrick, 2003)
T'min = 0.552, Tiax = 0.806

Refinement

R[F? > 20(F%)] = 0.040
WwR(F?) = 0.099

S =1.02

6129 reflections

V =1277.95 (13) A®

Z =4

Mo Ko radiation
u=321mm!
T=150 (2) K

0.21 x 0.12 x 0.07 mm

13015 measured reflections
6129 independent reflections
4580 reflections with I > 20(1)
Rine = 0.035

343 parameters

H-atom parameters constrained
APmax = 0.64 € A7

APmin = —0.70 e A7

Table 1

Hydrogen-bond geometry (A, °).

D—H---A D—H H---A D---A D—H---A
N2A—H2NA---O1B 0.95 1.97 2.897 (3) 165
N2B—H2NB---014 0.91 2.05 2.914 (3) 157
024—H20A---014' 0.85 1.90 2.701 (3) 157
0O2B—H20B---0O1B" 0.85 1.86 2.691 (3) 165

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

Data collection: APEX2 (Bruker, 2005); cell refinement: SAINT
(Bruker, 2005); data reduction: SAINT; program(s) used to solve
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine
structure: SHELXL97 (Sheldrick, 2008); molecular graphics:
SHELXTL (Sheldrick, 2008); software used to prepare material for
publication: SHELXTL.

We are grateful to the Research Council of Sharif Univer-
sity of Technology and Loughborough University for their
financial support.

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: RZ2254).
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2-(5-Bromo-2-hydroxyphenyl)-1,2-dihydroquinazolin-4(3H)-one

D. M. Boghaei, M. M. Najafpour and V. McKee

Comment

Quinazolinone derivatives are of interest because of their biological activity, and have been widely used as key compounds
in medicinal drugs (Goto et al., 1993; Mohri, 2001). We herein report the crystal structure of 1,2-dihydro-2-(5-bromo-2-hy-

droxybenzene)-4(3H)-quinazolinone.

The asymmentric unit of the title compound (Fig. 1) contains two crystallographically independent molecules, which are

linked into a dimer by a pair of intermolecular N—H---O hydrogen bonds (Table 1), generating a ring of graph set R22(8)
(Bernstein et al., 1995). Bond lengths and angles are within normal ranges. The dimers are further connected by O—H---O
hydrogen bonding interactions to form chains running parallel to the a axis (Figures 2). The chains are stabilized by n—n
stacking interactions involving adjacent 5-bromo-2-hydroxybenzene rings, with a centroid-centroid separation of 3.679 (8)
A, a perpendicular interplanar distance of 3.561 (8) A and a centroid---centroid offset of 0.924 (6) A.

Experimental

The title compound was synthesized by adding 5-bromo-2-hydroxybenzaldehyde (2 mmol, 402 mg) to a solution of 2-
aminobenzamide (2 mmol, 272 mg) and manganese acetate (0.02 mmol, 4.90 mg) in ethanol (20 ml). The mixture was
refluxed with stirring for 5 h. The resultant yellow solution was filtered. Yellow single crystals of the title compound suitable
for X-ray structure determination were recrystallized from a mixture of water/ethanol (2:1 v/v) by slow evaporation of the

solvents at room temperature over several days.

Refinement

All H atoms atoms were placed in calculated positions and refined using the riding model approximation, with C—H =
0.95-1.0 A,0—H=0.85 A, N—H =0.89 A and with Ujso(H) = 1.2Ucq(C). The isotropic thermal parameter of the hydrogen

atoms bound to the N and O atoms was fixed at 0.04 A2,

Figures
Fig. 1. The molecular structure of the title compound with displacement ellipsoids drawn at
the 50% probability level. Hydrogen bonds are shown as dashed lines.
Fig. 2. Crystal packing of the title compound viewed along the a axis with hydrogen atoms
omitted for clarity. Hydrogen bonds are shown as dashed lines.
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2-(5-Bromo-2-hydroxyphenyl)-1,2-dihydroquinazolin-4(3H)-one

Crystal data
C14H11BrNOy
M,=319.16
Triclinic, PT

Hall symbol: -P 1
a=18.8392(5) A
b=11.2252(7) A
c=13.8817 (8) A
a=73.0392 (9)°
B =75.9620 (9)°
v = 85.0936 (9)°
V=1277.95 (13) A3

Data collection

Bruker APEXII CCD
diffractometer

Radiation source: fine-focus sealed tube
Monochromator: graphite

T=1502)K

¢ and © scans

Absorption correction: multi-scan
(SADABS; Sheldrick, 2003)

Tinin = 0.552, Tinax = 0.806

13015 measured reflections

Refinement

Refinement on F2
Least-squares matrix: full
R[F* > 26(F?)] = 0.040
WR(F?) = 0.099

§=1.03
6129 reflections

343 parameters

Primary atom site location: structure-invariant direct

methods

Z=4
Dy=1.659 Mgm >

Mo Ko radiation
A=0.71073 A

Cell parameters from 3058 reflections
0=24-258°

p=322mm '

T=1502)K

Block, yellow

0.21 x 0.12 x 0.07 mm

6129 independent reflections
4580 reflections with /> 2o(/)
Rint=0.035

Omax = 28.0°

Omin = 1.6°

h=-11-11

k=-14—14
1=-18—18

Secondary atom site location: difference Fourier map

Hydrogen site location: inferred from neighbouring

sites
H-atom parameters constrained
w = 1/[62(Fo?) + (0.0415P)% + 0.6583P]
where P = (F,> + 2F.2)/3
(A/6)max = 0.001
ApPmax = 0.64 ¢ A3
Apmin =—0.70 ¢ A7

Extinction correction: none
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Special details

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two 1.s. 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 l.s. planes.

Refinement. Refinement of /2 against all reflections. The weighted R-factor wR and goodness of fit S are based on F2, conventional
R-factors R are based on F, with F set to zero for negative F?. The threshold expression of F° 2> G(Fz) is used only for calculating R-

factors(gt) efc. and is not relevant to the choice of reflections for refinement. R-factors based on F° 2 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 (/fz )

X y z Uiso*/Ueq
NIA 0.0154 (3) ~0.1619 (2) 0.82388 (19) 0.0233 (5)
CIA 0.1438 (3) ~0.2154 (3) 0.7715 (2) 0.0226 (6)
C2A 0.1414 (4) ~0.3350 (3) 0.7594 (2) 0.0274 (7)
H2A 0.0487 —0.3822 0.7874 0.033*
C3A 0.2724 (4) ~0.3839 (3) 0.7072 (2) 0.0308 (7)
H3A 0.2693 —0.4652 0.7000 0.037*
C4A 0.4098 (4) ~0.3167 (3) 0.6646 (2) 0.0301 (7)
H4A 0.4981 —0.3506 0.6262 0.036*
C5A 0.4164 (3) ~0.2011 (3) 0.6785 (2) 0.0260 (7)
H5A 0.5103 —0.1554 0.6508 0.031*
C6A 0.2848 (3) ~0.1506 (3) 0.7335 (2) 0.0221 (6)
C7A 0.2963 (3) ~0.0355 (3) 0.7617 (2) 0.0219 (6)
OlA 0.4227 (2) 0.0103 (2) 0.75507 (16) 0.0260 (5)
N2A 0.1608 (3) 0.0141 (2) 0.80201 (19) 0.0227 (5)
C8A 0.0102 (3) ~0.0267 (3) 0.7988 (2) 0.0224 (6)
HSA —0.0707 —0.0030 0.8545 0.027*
C9A ~0.0345 (3) 0.0361 (3) 0.6958 (2) 0.0198 (6)
C10A 0.0667 (3) 0.1068 (3) 0.6088 (2) 0.0222 (6)
HI10A 0.1705 0.1192 0.6113 0.027*
ClIA 0.0160 (3) 0.1594 (3) 0.5183 (2) 0.0232 (6)
BrlA 0.15542 (4) 0.25729 (3) 0.40004 (2) 0.03233 (10)
C12A -0.1353 (3) 0.1454 (3) 0.5130 (2) 0.0246 (6)
HI2A —0.1687 0.1827 0.4507 0.029*
CI3A ~0.2376 (3) 0.0763 (3) 0.5999 (2) 0.0248 (6)
HI3A —0.3421 0.0664 0.5973 0.030*
Cl4A ~0.1883 (3) 0.0214 (3) 0.6905 (2) 0.0212 (6)
02A ~0.2832 (2) ~0.0477 (2) 0.77902 (16) 0.0265 (5)
NI1B 0.5589 (3) 0.1904 (2) 1.02282 (18) 0.0235 (5)
CIB 0.4498 (3) 0.2837 (3) 1.0340 (2) 0.0215 (6)
C2B 0.4523 (4) 0.3566 (3) 1.1007 (2) 0.0272 (7)
H2B 0.5320 0.3436 1.1381 0.033*
C3B 0.3386 (4) 0.4471 (3) 1.1116 2) 0.0297 (7)
H3B 0.3396 0.4949 1.1577 0.036*
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C4B
H4B
C5B
H5B
C6B
C7B
O1B
N2B
C8B
H&B
C9B
C10B
H10B
Cl1B
Br1B
CI2B
H12B
CI13B
H13B
Cl14B
02B
HINA
HINB
H2NA
H2NB
H20A
H20B

0.2227 (4)
0.1478
0.2169 (3)
0.1362
0.3289 (3)
0.3173 3)
0.1980 (2)
0.4387 (3)
0.5894 (3)
0.6427
0.6953 (3)
0.6512 (3)
0.5498
0.7546 (3)
0.69147 (4)
0.9020 (4)
0.9714
0.9479 (3)
1.0494
0.8457 (3)
0.8846 (2)
~0.0747
0.6366
0.1709
0.4285
~0.3770
0.9813

0.4691 (3)
0.5341
0.3961 (3)
0.4095
0.3025 (3)
0.2169 (3)
0.2107 (2)
0.1394 (2)
0.1544 (3)
0.0710
0.2433 (3)
0.3015 (3)
0.2894
0.3770 (3)
0.45082 (3)
0.3972 (3)
0.4501
0.3395 (3)
0.3527
0.2624 (3)
0.2024 (2)
~0.1968
0.1868
0.0883
0.0809
-0.0516
0.2141

Atomic displacement parameters (142 )

NI1A
CIA
C2A
C3A
C4A
C5A
C6A
C7A
Ol1A
N2A
C8A
C9A
CI0A
CI1A
BrlA
CI2A
CI3A

Ull

0.0159 (11)
0.0204 (14)
0.0309 (17)
0.0415 (19)
0.0276 (16)
0.0224 (15)
0.0190 (14)
0.0182 (14)
0.0148 (10)
0.0144 (11)
0.0134 (13)
0.0163 (13)
0.0150 (13)
0.0210 (14)
0.02666 (17)
0.0247 (15)
0.0159 (14)

U22

0.0269 (14)
0.0291 (16)
0.0272 (17)
0.0265 (17)
0.0382 (19)
0.0331 (17)
0.0276 (16)
0.0290 (16)
0.0353 (12)
0.0293 (14)
0.0323 (17)
0.0207 (14)
0.0240 (15)
0.0206 (15)
0.03157 (19)
0.0252 (16)
0.0317 (17)

1.0563 (2) 0.0306 (7)

1.0620 0.037*

0.9929 (2) 0.0266 (7)

0.9564 0.032*

0.9820 (2) 0.0209 (6)

0.9224 (2) 0.0224 (6)

0.89065 (17) 0.0307 (5)

0.90652 (19) 0.0224 (5)

0.9271 (2) 0.0217 (6)

0.9396 0.026*

0.8361 (2) 0.0203 (6)

0.7437 (2) 0.0217 (6)

0.7368 0.026*

0.6619 (2) 0.0246 (6)

0.53632 (2) 0.03648 (11)

0.6699 (2) 0.0283 (7)

0.6133 0.034*

0.7613 (2) 0.0258 (6)

0.7675 0.031*

0.8440 (2) 0.0209 (6)

0.93607 (16) 0.0274 (5)

0.8334 0.040%

1.0581 0.040%

0.8199 0.040%

0.8750 0.040%

0.7751 0.040%

0.9279 0.040%
U33 U12 U13
0.0256 (13) ~0.0034 (10) ~0.0037 (10)
0.0183 (14) 0.0018 (12) ~0.0080 (11)
0.0253 (16) ~0.0028 (13) ~0.0102 (13)
0.0278 (16) 0.0022 (14) ~0.0123 (14)
0.0293 (17) 0.0080 (14) ~0.0100 (13)
0.0255 (15) 0.0019 (13) ~0.0102 (12)
0.0203 (14) 0.0012 (12) ~0.0084 (11)
0.0192 (14) 0.0000 (12) ~0.0076 (11)
0.0316 (12) ~0.0002 (9) ~0.0082 (9)
0.0281 (13) ~0.0006 (10) ~0.0059 (10)
0.0236 (15) ~0.0002 (12) ~0.0037 (11)
0.0250 (15) 0.0014 (11) ~0.0053 (11)
0.0288 (16) ~0.0027 (11) ~0.0044 (11)
0.0265 (15) ~0.0008 (11) ~0.0047 (12)
0.03285 (18) -0.00522 (13)  —0.00377 (13)
0.0261 (15) 0.0027 (12) ~0.0103 (12)
0.0311 (16) 0.0014 (12) ~0.0090 (12)

U23

~0.0049 (11)
~0.0041 (12)
~0.0054 (13)
~0.0098 (14)
~0.0163 (15)
~0.0094 (13)
~0.0049 (12)
~0.0052 (12)
~0.0126 (10)
~0.0130 (11)
~0.0115 (13)
~0.0105 (12)
~0.0093 (12)
~0.0048 (12)
~0.00114 (14)
~0.0079 (13)
~0.0129 (13)
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CIl4A
02A
N1B
CIB
C2B
C3B
C4B
C5B
C6B
C7B
O1B
N2B
C8B
C9B
C10B
Cl1B
Br1B
CI12B
CI13B
Cl14B
02B

0.0159 (13)
0.0134 (10)
0.0178 (12)
0.0179 (14)
0.0284 (16)
0.0310 (17)
0.0252 (16)
0.0189 (14)
0.0173 (13)
0.0165 (13)
0.0157 (10)
0.0167 (12)
0.0153 (13)
0.0177 (13)
0.0200 (14)
0.0291 (16)
0.0462 (2)

0.0254 (16)
0.0167 (14)
0.0186 (14)
0.0153 (10)

Geometric parameters (4, °)

NI1IA—CIA
NI1IA—CSA
NIA—HINA
CIA—C2A
C1A—C6A
C2A—C3A
C2A—H2A
C3A—C4A
C3A—H3A
C4A—CS5A
C4A—H4A
C5A—C6A
C5A—H5A
C6A—CT7A
C7A—O1A
C7TA—N2A
N2A—CS8A
N2A—H2NA
C8A—C9A
C8A—HS8A
C9A—C10A
CO9A—C14A
C10A—C11A
CI10A—HI10A
CI11A—CI12A

0.0232 (15)
0.0361 (12)
0.0336 (14)
0.0263 (15)
0.0340 (18)
0.0319 (18)
0.0282 (17)
0.0298 (17)
0.0248 (15)
0.0271 (16)
0.0404 (13)
0.0212 (13)
0.0279 (16)
0.0233 (15)
0.0252 (15)
0.0263 (16)
0.0396 (2)

0.0275 (17)
0.0287 (16)
0.0220 (15)
0.0376 (13)

1.384 (4)
1.453 (4)
0.8822
1.402 (4)
1.405 (4)
1.373 (4)
0.9500
1.393 (5)
0.9500
1.375 (4)
0.9500
1.402 (4)
0.9500
1.474 (4)
1.242 (3)
1.342 (4)
1.459 (3)
0.9523
1.528 (4)
1.0000
1.388 (4)
1.405 (4)
1.387 (4)
0.9500
1.381 (4)

0.0266 (15)
0.0281 (11)
0.0213 (12)
0.0170 (13)
0.0206 (15)
0.0263 (16)
0.0370 (18)
0.0309 (17)
0.0208 (14)
0.0240 (15)
0.0443 (13)
0.0343 (14)
0.0246 (15)
0.0240 (15)
0.0243 (15)
0.0217 (15)
0.02454 (17)
0.0284 (16)
0.0337 (17)
0.0247 (15)
0.0288 (11)

~0.0002 (11)
~0.0049 (9)
0.0013 (10)
~0.0048 (11)
~0.0084 (13)
~0.0092 (14)
~0.0018 (13)
~0.0025 (12)
~0.0040 (11)
~0.0051 (11)
~0.0008 (9)
~0.0003 (10)
0.0021 (11)
0.0020 (11)
0.0030 (12)
0.0064 (13)
0.00589 (16)
~0.0011 (13)
0.0006 (12)
0.0044 (11)
0.0000 (9)

~0.0030 (11)
~0.0044 (8)
~0.0078 (10)
~0.0011 (11)
~0.0054 (12)
0.0020 (13)
0.0022 (14)
~0.0052 (12)
~0.0032 (11)
~0.0039 (11)
~0.0090 (9)
~0.0080 (10)
~0.0078 (11)
~0.0070 (11)
~0.0069 (12)
~0.0096 (12)
~0.01352 (15)
0.0008 (13)
~0.0054 (12)
~0.0069 (12)
~0.0095 (8)

~0.0118 (12)
~0.0048 (9)
~0.0085 (11)
~0.0023 (12)
~0.0077 (13)
~0.0129 (14)
~0.0144 (14)
~0.0082 (13)
~0.0068 (12)
~0.0071 (12)
~0.0226 (11)
~0.0133 (11)
~0.0094 (12)
~0.0117 (12)
~0.0133 (12)
~0.0108 (13)
~0.00780 (14)
~0.0080 (13)
~0.0119 (14)
~0.0104 (12)
~0.0049 (10)

N1B—C1B
N1B—C8B
NIB—HINB
C1B—C6B
C1B—C2B
C2B—C3B
C2B—H2B
C3B—C4B
C3B—H3B
C4B—C5B
C4B—H4B
C5B—C6B
C5B—HS5B
C6B—C7B
C7B—O1B
C7B—N2B
N2B—C8B
N2B—H2NB
C8B—C9B
C8B—HSB
C9B—C10B
C9B—C14B
C10B—C11B
C10B—H10B
C11B—C12B

1.379 (4)
1.457 (4)
0.9273
1.397 (4)
1.408 (4)
1.380 (4)
0.9500
1.389 (5)
0.9500
1.377 (4)
0.9500
1.396 (4)
0.9500
1.463 (4)
1.252 (3)
1.340 (4)
1.461 (3)
0.9095
1.522 (4)
1.0000
1.390 (4)
1.399 (4)
1.382 (4)
0.9500
1.377 (4)
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CI1A—Brl1A
CI12A—CI13A
CI2A—HI2A
CI3A—C14A
CI3A—HI3A
CI4A—O02A
02A—H20A

CIA—NI1A—CS8A
CIA—NIA—HINA
C8A—NIA—HINA
NIA—CI1A—C2A
NIA—CI1A—C6A
C2A—C1A—C6A
C3A—C2A—C1A
C3A—C2A—H2A
CIA—C2A—H2A
C2A—C3A—C4A
C2A—C3A—H3A
C4A—C3A—H3A
C5A—C4A—C3A
C5A—C4A—H4A
C3A—C4A—H4A
C4A—C5A—C6A
C4A—C5A—HSA
C6A—C5A—HSA
C5A—C6A—C1A
C5A—C6A—CT7A
CIA—C6A—CT7A
O1A—C7A—N2A
O1A—C7A—C6A
N2A—C7A—C6A
C7TA—N2A—CS8A
C7A—N2A—H2NA
C8A—N2A—H2NA
NIA—C8A—N2A
NIA—C8A—C9A
N2A—C8A—C9A
NIA—C8A—HSA
N2A—C8A—HS8A
CO9A—CRA—HSA
CI0A—C9A—C14A
CI0A—C9A—CB8A
CI14A—C9A—CBA
CI1A—C10A—C9A
CI11A—C10A—HI10A
CO9A—C10A—H10A
CI12A—C11A—C10A
CI12A—C11A—BrlA
CI0A—C11A—Brl1A

1.903 (3)
1.386 (4)
0.9500
1.386 (4)
0.9500
1.368 (3)
0.8493

116.9 (2)
115.4
115.0
122.7 (3)
118.9 (3)
118.3 (3)
120.2 (3)
119.9
119.9
121.3 (3)
119.3
119.3
119.4 (3)
120.3
120.3
120.0 (3)
120.0
120.0
120.5 (3)
120.5 (3)
118.7 (3)
120.9 (3)
123.0 3)
115.9 (2)
122.3 (2)
114.5
122.0
107.8 (2)
113.3 (2)
112.4 (2)
107.7
107.7
107.7
118.8 (3)
124.0 (2)
117.2 (2)
119.9 (3)
120.0
120.0
121.4 (3)
119.1 (2)
119.4 (2)

Cl11B—BrlB
C12B—C13B
C12B—HI12B
C13B—C14B
C13B—HI13B
C14B—02B
02B—H20B

C1B—N1B—C8B
C1B—NI1B—HINB
C8B—NI1B—HINB
N1B—C1B—C6B
N1B—C1B—C2B
C6B—C1B—C2B
C3B—C2B—CI1B
C3B—C2B—H2B
C1B—C2B—H2B
C2B—C3B—C4B
C2B—C3B—H3B
C4B—C3B—H3B
C5B—C4B—C3B
C5B—C4B—H4B
C3B—C4B—H4B
C4B—C5B—C6B
C4B—C5B—H5B
C6B—C5B—HS5B
C5B—C6B—CI1B
C5B—C6B—C7B
C1B—C6B—C7B
0O1B—C7B—N2B
01B—C7B—C6B
N2B—C7B—C6B
C7B—N2B—C8B
C7B—N2B—H2NB
C8B—N2B—H2NB
N1B—C8B—N2B
N1B—C8B—C9B
N2B—C8B—C9B
N1B—C8B—HSEB
N2B—C8B—HS&B
C9B—C8B—HEB
C10B—C9B—C14B
C10B—C9B—C8B
C14B—C9B—C8B
C11B—C10B—C9B
C11B—C10B—H10B
C9B—C10B—H10B
C12B—C11B—C10B
C12B—C11B—Br1B
C10B—C11B—Br1B

1.894 (3)
1.385 (4)
0.9500
1.391 (4)
0.9500
1.370 3)
0.8511

117.7 (2)
113.3
121.5
119.3 (3)
121.6 3)
119.0 (3)
119.8 (3)
120.1
120.1
121.0 3)
119.5
119.5
119.6 (3)
120.2
120.2
120.5 (3)
119.8
119.8
120.1 (3)
121.3 (3)
118.5 (3)
120.1 (3)
122.8 (3)
117.0 (2)
122.6 (2)
117.5
119.5
107.5 (2)
113.8 (2)
112.8 (2)
107.5
107.5
107.5
118.7 (3)
122.6 (2)
118.6 (2)
120.2 (3)
119.9
119.9
1212 (3)
120.0 (2)
118.7 (2)
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CI1A—CI12A—C13A
CI11A—CI12A—HI12A
CI3A—C12A—HI12A
CI14A—C13A—CI2A
Cl14A—C13A—HI13A
CI12A—C13A—HI13A
02A—C14A—C13A
02A—C14A—C9A
CI3A—C14A—C9A
Cl14A—02A—H20A

Hydrogen-bond geometry (4, ©)

D—H-A
N2A—H2NAO1B
N2B—H2NBO1A

02A—H20A--0O1A!
02B—H20B--01B'

119.1 (3)
120.5
120.5
120.3 (3)
119.8
119.8
1233 (2)
116.2 (3)
120.5 (3)
114.4

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

0.95
0.91

0.85
0.85

C11B—C12B—C13B
C11B—C12B—HI12B
C13B—C12B—HI12B
C12B—C13B—C14B
C12B—C13B—HI13B
C14B—C13B—HI13B
02B—C14B—C13B
02B—C14B—C9B
C13B—C14B—C9B
C14B—02B—H20B

H-A
1.97
2.05

1.90
1.86

DA
2.897 (3)
2.914 (3)

2.701 (3)
2.691 (3)

119.3 (3)
120.4
120.4
120.2 (3)
119.9
119.9
122.9 (3)
116.7 (3)
120.4 (3)
107.1

D—H4
165.2
157.3
156.7

165.4
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Fig. 1
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Fig. 2
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