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In the title compound, C;;H;sN30O,, the molecule is in the
keto-hydrazone form. Intramolecular N—H---O hydrogen
bonds ensure that the molecule is nearly planar (r.m.s.
deviation of non-H atoms is 0.098 10\), with the two benzene
rings forming a dihedral angle of 10.04 (2)°. In the crystal,
inversion dimers are formed via pairs of O—H- - -O hydrogen
bonds involving the -CO,H groups.

Related literature

For general background to the properties of organic pigments,
see: Schmidt et al. (2007); Barrow et al. (2002). For related
structures, see: van de Streek et al. (2009). For standard bond-
length data, see: Allen et al. (1987).

Monoclinic, P2, /n Z=4

a=155731 (16) A Mo Ko radiation
b=353292(5) A =010 mm™

¢ =187731 (19) A T=298K

B =99.246 (1)° 0.50 x 0.30 x 0.21 mm
V =1537.8 (3) A®

Data collection

Bruker SMART CCD area-detector
diffractometer

Absorption correction: multi-scan
(SADABS; Bruker, 2007)
Tinin = 0.951, Trpax = 0.979

7277 measured reflections
2724 independent reflections
1459 reflections with I > 20(I)
Rine = 0.057

Refinement

R[F? > 20(F?)] = 0.048
wR(F?) = 0.137

S =102

2724 reflections

219 parameters

H-atom parameters constrained
APpax = 0.19 & A3

Apmin = =017 ¢ A™3

Table 1

Hydrogen-bond geometry (A, °).

D—H---A D—H H--A DA D—H---A
O4—H4- - -03' 0.82 1.84 2.654 (3) 175
N3—H3---01 0.86 1.97 2.685 (3) 140
N1—H1---03 0.86 1.99 2.631 (3) 131
N1—H1---02 0.86 191 2.568 (3) 132

Symmetry code: (i) —x+1, —y+2, —z+ 1.

Data collection: SMART (Bruker, 2007); cell refinement: SAINT
(Bruker, 2007); 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.
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S1. Comment

Organic pigments are nowadays most commonly used for coloring paints and plastics and for most printing applications
(Schmidt et al., 2007; Barrow et al., 2002). Originally, azo pigments were believed to contain the azo group N=N, but for
approximately 25 years now it has been known that all Hansa yellow pigments (and all other commercial 'azo’ pigments)
crystallize in the hydrazone form; it would, therefore, be more appropriate to speak of 'hydrazone’ pigments (van de
Streek et al., 2009). In this paper, we present the crystal structure of the title hydrazone compound (I). The molecular
structure of (I) is shown in Fig. 1. The bond lengths (Allen et al., 1987) and angles are normal. The 02—C4 (1.226 (3) A)
and N3—C4 (1.343 (3) A) distances are consistent with the keto form of the amide functionality. The N1—N2 (1.310 (3)
A) and N2—C3(1.306 (3) A) distances are consistent with hydrazone form functionality.

S2. Experimental

To a sodium hydroxide solution (20 cm?) of acetoacetanilide (102 mmol), 40 cm?® (101 mmol) diazcompound of o-amino-
benzoic acid was added and the mixture was heated to 90° for 1 h. A yellow solid separated and was collected by
filtration, washed with diethyl ether (absolute) and dried in air. Then the precipitate was dissolved in methanol and the
solution was allowed to stand for a few days at ambient temperature, after which time yellow blocky crystals of the title

compound suitable for X-ray diffraction were obtained.

S3. Refinement

H atoms were placed in idealized positions and allowed to ride on their respective parent atoms, with C—H = 0.93-0.96
A, N—H = 0.86A and Ui(H)= 1.2U(C, N) or 1.5Ueq(Creityt, O).
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Figure 1

The molecular structure of the title compound with displacement ellipsoids drawn at the 30% probability level.

Figure 2

Part of the crystal structure of (I) viewed approximately down the b axis, with hydrogen bonds drawn as dashed lines.
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2-[2-(2-Carboxyphenyl)hydrazinylidene]-3-oxo-N-phenylbutyramide

Crystal data

Ci7H5N;0;4

M, =325.32
Monoclinic, P2/n
Hall symbol: -P 2yn
a=155731(16) A
b=53292 (5 A
c=18.7731 (19) A
£ =99.246 (1)°
V=1537.8 (3) A
Z=4

Data collection

Bruker SMART CCD area-detector
diffractometer

Radiation source: fine-focus sealed tube

Graphite monochromator

¢ and w scans

Absorption correction: multi-scan
(SADABS; Bruker, 2007)

Toin = 0.951, Tax = 0.979

Refinement

Refinement on F?
Least-squares matrix: full
R[F?>20(F?)] = 0.048
wR(F?)=0.137

§=1.02

2724 reflections

219 parameters

0 restraints

Primary atom site location: structure-invariant

direct methods

Special details

F(000) =680

D,=1.405Mgm™

Mo Ko radiation, 2 =0.71073 A

Cell parameters from 1353 reflections

6=2.7-21.8°
#=0.10 mm™
T=298K

Prism, yellow
0.50 x 0.30 x 0.21 mm

7277 measured reflections
2724 independent reflections
1459 reflections with /> 20([)

Rint = 0057

Omax = 25.0°, i = 2.7°
h=-18—17
k=-6—6

[=-16—522

Secondary atom site location: difference Fourier
map

Hydrogen site location: inferred from
neighbouring sites

H-atom parameters constrained

w = 1/[*(F,?) + (0.044P)* + 0.5365P]
where P = (F,> +2F2)/3

(A/0)max < 0.001

Apmx=0.19 ¢ A7

Apmin=—0.17 e A

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two L.s. planes) are estimated using the full
covariance matrix. 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 F? against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F?,
conventional R-factors R are based on F, with F set to zero for negative F2. The threshold expression of F? > 2¢(F?) is
used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based
on F” 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 (A2)

X y z Uiso™/Ueq
N1 0.41408 (14) 0.3850 (5) 0.60735 (12) 0.0434 (7)
H1 0.3974 0.5025 0.5769 0.052%
N2 0.35836 (15) 0.2176 (4) 0.62294 (12) 0.0419 (6)
N3 0.16263 (15) 0.3518 (5) 0.49622 (13) 0.0505 (7)
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H3 0.1377 0.2185 0.5086 0.061*
0Ol 0.15219 (14) —0.0370 (4) 0.58537 (12) 0.0645 (7)
02 0.28838 (12) 0.5712 (4) 0.51762 (11) 0.0555 (6)
03 0.46446 (12) 0.7749 (4) 0.53863 (11) 0.0549 (6)
04 0.60410 (12) 0.8767 (4) 0.55453 (10) 0.0512 (6)
H4 0.5857 0.9845 0.5248 0.077*
Cl 0.2678 (2) —-0.1513 (6) 0.67626 (18) 0.0644 (10)
H1A 0.2247 —0.2606 0.6908 0.097*
HI1B 0.2911 —0.0448 0.7159 0.097*
HIC 0.3137 —0.2498 0.6620 0.097*
C2 0.2268 (2) 0.0067 (6) 0.61396 (17) 0.0493 (8)
C3 0.27837 (17) 0.2113 (6) 0.58885 (15) 0.0412 (7)
C4 0.24362 (18) 0.3937 (6) 0.53112 (15) 0.0415 (8)
C5 0.11349 (18) 0.4973 (6) 0.44218 (15) 0.0439 (8)
Co6 0.1443 (2) 0.7084 (6) 0.41191 (17) 0.0520 (9)
H6 0.2013 0.7612 0.4265 0.062*
C7 0.0899 (2) 0.8403 (6) 0.35986 (17) 0.0578 (9)
H7 0.1107 0.9828 0.3396 0.069%*
C8 0.0057 (2) 0.7644 (7) 0.33746 (18) 0.0640 (10)
H8 —0.0305 0.8554 0.3025 0.077*
Cc9 —0.0247 (2) 0.5538 (7) 0.36703 (18) 0.0614 (10)
H9 —0.0818 0.5017 0.3521 0.074*
C10 0.02861 (19) 0.4196 (6) 0.41859 (17) 0.0534 (9)
H10 0.0078 0.2755 0.4379 0.064*
Cl1 0.53920 (18) 0.7376 (5) 0.56816 (15) 0.0401 (7)
C12 0.56303 (17) 0.5356 (5) 0.62085 (14) 0.0375 (7)
C13 0.50074 (17) 0.3708 (6) 0.64061 (14) 0.0375 (7)
Cl4 0.52611 (19) 0.1898 (6) 0.69253 (15) 0.0471 (8)
H14 0.4849 0.0824 0.7067 0.057*
C15 0.6116 (2) 0.1679 (6) 0.72323 (16) 0.0514 (9)
HI15 0.6280 0.0467 0.7584 0.062%*
Cl16 0.6735 (2) 0.3229 (6) 0.70263 (16) 0.0531 (9)
Hl16 0.7317 0.3030 0.7225 0.064*
C17 0.64912 (18) 0.5063 (6) 0.65278 (15) 0.0462 (8)
H17 0.6911 0.6139 0.6400 0.055*
Atomic displacement parameters (42)
UI] U22 l]33 UIZ U13 (j23
N1 0.0420 (14) 0.0388 (16) 0.0482 (16) —0.0049 (12) 0.0037 (12) 0.0094 (12)
N2 0.0447 (14) 0.0366 (16) 0.0454 (15) —0.0032 (12) 0.0106 (12) 0.0008 (12)
N3 0.0444 (15) 0.0445 (17) 0.0609 (18) —0.0091 (13) 0.0035 (13) 0.0065 (14)
0Ol 0.0483 (13) 0.0586 (16) 0.0874 (17) —0.0120 (12) 0.0129 (12) 0.0133 (13)
02 0.0417 (12) 0.0536 (15) 0.0688 (15) —0.0063 (11) 0.0017 (10) 0.0184 (12)
03 0.0425 (13) 0.0525 (15) 0.0654 (15) —0.0061 (11) —0.0042 (10) 0.0196 (12)
04 0.0452 (12) 0.0473 (14) 0.0600 (14) —0.0052 (11) 0.0054 (10) 0.0145 (11)
C1 0.080 (2) 0.052 (2) 0.062 (2) —-0.0127 (19) 0.0126 (18) 0.0109 (19)
C2 0.053 (2) 0.041 (2) 0.057 (2) —0.0031 (17) 0.0184 (16) —0.0053 (17)

Acta Cryst. (2011). E67, 03408



supporting information

C3 0.0392 (17) 0.0390 (19) 0.0466 (19) —0.0019 (15) 0.0101 (14) —0.0008 (15)
C4 0.0367 (17) 0.042 (2) 0.0473 (19) —0.0016 (15) 0.0098 (14) 0.0003 (15)
C5 0.0417 (17) 0.046 (2) 0.0440 (18) 0.0026 (15) 0.0073 (14) —0.0032 (16)
C6 0.0528 (19) 0.049 (2) 0.054 (2) —0.0001 (17) 0.0078 (16) —0.0036 (17)
C7 0.066 (2) 0.050 (2) 0.057 (2) 0.0092 (19) 0.0104 (18) 0.0040 (18)
C8 0.062 (2) 0.075 (3) 0.052 (2) 0.023 (2) 0.0026 (17) —0.001 (2)
Cc9 0.0444 (19) 0.077 (3) 0.060 (2) 0.006 (2) 0.0028 (17) —0.010 (2)
C10 0.0465 (19) 0.056 (2) 0.058 (2) —0.0024 (17) 0.0093 (16) —0.0066 (18)
Cl1 0.0435 (18) 0.0364 (19) 0.0408 (18) —0.0064 (15) 0.0080 (14) —0.0025 (15)
C12 0.0409 (16) 0.0365 (18) 0.0340 (16) 0.0000 (14) 0.0030 (13) 0.0001 (14)
C13 0.0386 (16) 0.0402 (19) 0.0330 (16) 0.0005 (14) 0.0030 (13) —0.0007 (14)
Cl4 0.0478 (18) 0.049 (2) 0.0436 (19) —0.0014 (16) 0.0053 (14) 0.0041 (16)
C15 0.057 (2) 0.048 (2) 0.047 (2) 0.0039 (17) 0.0000 (16) 0.0096 (17)
Cl16 0.0465 (19) 0.054 (2) 0.054 (2) 0.0002 (17) —0.0056 (16) 0.0070 (18)
C17 0.0433 (17) 0.047 (2) 0.0466 (19) —0.0033 (16) 0.0031 (14) 0.0024 (16)
Geometric parameters (A, ©)

NI1—N2 1.310 (3) C6—C7 1.378 (4)
N1—C13 1.395 (3) C6—H6 0.9300

NI1—HI1 0.8600 C7—C8 1.373 (4)
N2—C3 1.306 (3) C7—H7 0.9300

N3—C4 1.343 (3) Cc8—C9 1.370 (5)
N3—C5 1.402 (4) C8—HS8 0.9300

N3—H3 0.8600 C9—C10 1.371 (4)
o1—C2 1.221 (3) C9—H9 0.9300

02—C4 1.226 (3) C10—H10 0.9300

03—Cl11 1.222 (3) Cl11—Ci12 1.469 (4)
04—Cl11 1.311 (3) C12—C17 1.387 (4)
04—H4 0.8200 C12—C13 1.402 (4)
Ccl1—C2 1.498 (4) C13—Cl14 1.383 (4)
Cl1—HI1A 0.9600 C14—C15 1.369 (4)
C1—HIB 0.9600 Cl14—H14 0.9300

Cl—HI1C 0.9600 C15—Cl6 1.370 (4)

C2—C3 1.476 (4) C15—HI15 0.9300

C3—C4 1.491 (4) Cl16—C17 1.364 (4)
C5—Co6 1.381 (4) Cl6—Hl16 0.9300

C5—C10 1.388 (4) C17—H17 0.9300
N2—N1—C13 119.4 (2) C6—C7—H7 119.5
N2—N1—H1 120.3 C9—C8—C7 119.5 (3)
C13—NI1—HI1 120.3 C9—C8—HS 120.2
C3—N2—NI1 121.5 (3) C7—C8—HS 120.2
C4—N3—C5 128.4 (3) C8—C9—C10 120.2 (3)
C4—N3—H3 115.8 C8—C9—H9 119.9
C5—N3—H3 115.8 C10—C9—H9 119.9
C11—04—H4 109.5 C9—C10—C5 120.5 (3)
C2—Cl1—HI1A 109.5 C9—C10—H10 119.7
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C2—C1—HIB 109.5 C5—C10—H10 119.7
HIA—Cl—HIB 109.5 03—C11—04 121.8 (3)
C2—C1—HIC 109.5 03—Cl11—C12 122.9 (3)
HIA—Cl1—HIC 109.5 04—C11—CI12 115.3 (2)
HIB—C1—HIC 109.5 C17—C12—C13 118.5 (3)
01—C2—C3 121.9 (3) Cl7—Cl2—Cl11 119.7 (3)
01—C2—Cl1 119.4 (3) Cl13—Cl2—Cl1 121.8 (2)
C3—C2—Cl 118.6 (3) C14—C13—NI1 120.0 (3)
N2—C3—C2 112.8 (3) Cl4—Cl13—C12 119.5 (3)
N2—C3—C4 123.1 (3) N1—CI13—CI12 120.5 (3)
C2—C3—C4 124.1 (3) C15—Cl14—C13 120.3 (3)
02—C4—N3 1232 (3) Cl15—Cl4—H14 119.8
02—C4—C3 120.1 (3) CI13—Cl4—Hl14 119.8
N3—C4—C3 116.7 (3) Cl14—C15—C16 120.7 (3)
C6—C5—C10 119.2 (3) Cl4—C15—HI5 119.7
C6—C5—N3 1243 (3) Cl16—C15—HI5 119.7
C10—C5—N3 116.6 (3) C17—Cl16—C15 119.7 (3)
C7—C6—C5 119.6 (3) C17—C16—H16 120.2
C7—C6—H6 120.2 C15—Cl6—HI16 120.2
C5—C6—H6 120.2 C16—C17—C12 121.3 (3)
C8—C7—C6 121.0 (3) Cl16—C17—H17 119.3
C8—C7—H7 119.5 Cl12—C17—H17 119.3
CI13—N1—N2—C3 ~174.3 (3) C8—C9—C10—C5 0.9 (5)
N1—N2—C3—C2 179.2 (2) C6—C5—C10—C9 ~1.5(5)
N1—N2—C3—C4 ~1.1(4) N3—C5—C10—C9 178.6 (3)
01—C2—C3—N2 ~175.6 (3) 03—C11—C12—C17 ~179.3 (3)
Cl—C2—C3—N2 4.2 (4) 04—C11—C12—C17 0.9 (4)
01—C2—C3—C4 4.7 (5) 03—C11—C12—C13 0.2 (4)
Cl—C2—C3—C4 ~175.4 (3) 04—C11—C12—C13 ~179.7 (2)
C5—N3—C4—02 -2.5(5) N2—NI1—C13—Cl4 -3.6 (4)
C5—N3—C4—C3 177.4 (3) N2—NI1—C13—CI2 175.1 2)
N2—C3—C4—02 ~5.9 (4) C17—Cl12—C13—Cl4 1.9 (4)
C2—C3—C4—02 173.7 3) Cl11—C12—C13—Cl4 ~177.5 (3)
N2—C3—C4—N3 1743 (3) C17—C12—C13—N1 ~176.8 (3)
C2—C3—C4—N3 —6.1 (4) C11—C12—C13—N1 3.7 (4)
C4—N3—C5—C6 43 (5) NI1—C13—C14—CI5 177.3 3)
C4—N3—C5—C10 ~175.7 (3) C12—C13—C14—Cl15 ~1.5(4)
C10—C5—C6—C7 1.1 (4) C13—Cl14—C15—Cl16 —0.6 (5)
N3—C5—C6—C7 ~178.9 (3) C14—C15—C16—C17 2.2(5)
C5—C6—C7—C8 ~0.2 (5) C15—Cl16—C17—CI12 ~1.7(5)
C6—C7—C8—C9 ~0.3 (5) C13—Cl12—C17—C16 —0.3 (4)
C7—C8—C9—C10 ~0.1 (5) C11—C12—C17—C16 179.1 3)

Hydrogen-bond geometry (4, °)

D—H~4 D—H H-A DA D—H-4
04—H4--03' 0.82 1.84 2.654 (3) 175
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N3—H3--01 0.86 1.97 2.685 (3) 140
N1—H1--03 0.86 1.99 2.631 (3) 131
N1—H1--02 0.86 1.91 2.568 (3) 132

Symmetry code: (i) —x+1, —p+2, —z+1.
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