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The conformations of the N—H and C=0O bonds in the amide
segment of the structure of the title compound {systematic
name: 3-[(2-chlorophenyl)aminocarbonyl]propionic acid},
C,oHoCINOs;, are trans to each other, while the conformation
of the amide H atom is syn to the ortho-chloro group in the
benzene ring. Further, the conformations of the amide O atom
and the carbonyl O atom of the ester segment are also trans to
the H atoms attached to the adjacent C atoms. In the crystal
structure, molecules are packed into infinite chains through
intermolecular N—H- - -O and O—H- - -O hydrogen bonds.

Related literature

For general background see: Gowda, Kozisek er al. (2007);
Gowda, Svoboda et al. (2007); Gowda et al. (2008); Jones et al.
(1990); Wan et al. (2006).
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Crystal data
C1o0H,,CINO; V =1015.63 (18) A3
M, = 227.64 Z=4

Mo Ko radiation
=036 mm™"
T=29 (2) K

0.50 x 0.35 x 0.30 mm

Monoclinic, P2, /n
a=49056 (5) A
b=11.126 (1) A
c=18677(2) A
B=94.92 (1)°

Data collection

Oxford Diffraction Xcalibur
diffractometer with a Sapphire
CCD detector

Absorption correction: multi-scan
(CrysAlis RED; Oxford

Diffraction, 2007)

Toin = 0.840, T = 0.899
6644 measured reflections
2065 independent reflections
1585 reflections with I > 20(I)
Rin = 0.018

Refinement

R[F? > 20(F%)] = 0.036
wR(F?) = 0.126

S =1.08

2065 reflections

142 parameters

2 restraints

H atoms treated by a mixture of
independent and constrained
refinement

Apmax = 028 € A3

Apmin = —021 ¢ A™?

Table 1 .

Hydrogen-bond geometry (A, °).

D—H --A D—H H--A DA D—H--A
N1—HIN.--O1" 0.877 (16) 2.079 (17) 2.943 (2) 168 (2)
02—H20- --03" 0.814 (18) 1.866 (18) 2.673 (2) 171 (3)

Symmetry codes: (i) x + 1, y, z; (i) —x, —y — 1, —z + 2.

Data collection: CrysAlis CCD (Oxford Diffraction, 2004); cell
refinement: CrysAlis RED (Oxford Diffraction, 2007); data reduc-
tion: CrysAlis RED; program(s) used to solve structure: SHELXS97
(Sheldrick, 2008); program(s) used to refine structure: SHELXL97
(Sheldrick, 2008); molecular graphics: PLATON (Spek, 2003); soft-
ware used to prepare material for publication: SHELXL97.

BTG thanks the Alexander von Humboldt Foundation,
Bonn, Germany, for extensions of his research fellowship.

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: XU2474).

References

Gowda, B. T., Foro, S. & Fuess, H. (2008). Acta Cryst. E64, 0828.

Gowda, B. T., Kozisek, J., Svoboda, I. & Fuess, H. (2007). Z. Naturforsch. A,
62, 91-100.

Gowda, B. T., Svoboda, I. & Fuess, H. (2007). Acta Cryst. E63, 03267.

Jones, P. G, Kirby, A. J. & Lewis, R. J. (1990). Acta Cryst. C46, 78-81.

Oxford Diffraction (2004). CrysAlis CCD. Oxford Diffraction Ltd, Koln,
Germany.

Oxford Diffraction (2007). CrysAlis RED. Oxford Diffraction Ltd, Koln,
Germany.

Sheldrick, G. M. (2008). Acta Cryst. A64, 112-122.

Spek, A. L. (2003). J. Appl. Cryst. 36, 7-13.

Wan, X., Ma, Z., Li, B., Zhang, K., Cao, S., Zhang, S. & Shi, Z. (2006). J. Am.
Chem. Soc. 128, 7416-7417.

Acta Cryst. (2009). E65, 0399

doi:10.1107/51600536809002979

0399

Gowda et al.


https://crossmark.crossref.org/dialog/?doi=10.1107/S1600536809002979&domain=pdf&date_stamp=2009-01-28

supporting information

Acta Cryst. (2009). E65, 0399  [doi:10.1107/S1600536809002979]
N-(2-Chlorophenyl)succinamic acid
B. Thimme Gowda, Sabine Foro, B. S. Saraswathi, Hiromitsu Terao and Hartmut Fuess

S1. Comment

Amides are of interest as conjugation between the nitrogen lone pair electrons and the carbonyl pi-bond results in distinct
physical and chemical properties. The amide moiety is also an important constituent of many biologically significant
compounds. Thus, the structural studies of amides are of interest (Gowda, Kozisek et al., 2007 and references therein;
Gowda, Svoboda et al., 2007; Gowda et al., 2008 and references therein); Jones ef al., 1990; Wan et al., 2006). As a part
of studying the effect of ring and side chain substitutions on the structures of this class of compounds, we have
determined the crystal structure of N-(2-Chlorophenyl)-succinamic acid (N2CPMSA).

The conformations of N—H and C=0 bonds in the amide segment of the structure are trans to each other, while the
conformation of the amide hydrogen is syn to the ortho-chloro group in the benzene ring. Further, the conformations of
the amide oxygen and the carbonyl oxygen of the ester segment are also #rans to the H-atoms attached to the adjacent
carbons (Fig. 1). The torsional angles of the groups, C1-N1-C7-C8, N1-C7-C8-C9, C7-C8-C9-C10 and C8-C9-C10-02 in
the side chain are 177.5 (2)°, 173.2 (2)°, 178.9 (2)° and 167.7 (2)°, respectively. The molecular packing in the structure
via N—H--O and O—H:-O intermolecular hydrogen bonds (Table 1) is shown in Fig.2.

$2. Experimental

The solution of succinic anhydride (2.5 g) in toluene (25 ml) was treated dropwise with the solution of 2-chloroaniline
(2.5 g) also in toluene (20 ml) with constant stirring. The resulting mixture was stirred for about one hour and set aside
for an additional hour at room temperature for completion of the reaction. The mixture was then treated with dilute
hydrochloric acid to remove the unreacted 2-chloroaniline. The resultant solid N-(2-chlorophenyl)-succinamic acid was
filtered under suction and washed thoroughly with water to remove the unreacted succinic anhydride and succinic acid. It
was recrystallized to constant melting point from ethanol. The purity of the compound was checked by elemental analysis
and characterized by its infrared and NMR spectra. The single crystals used in X-ray diffraction studies were grown in

ethanolic solution by slow evaporation at room temperature.

$3. Refinement

The O-bound and N-bound H atoms were located in difference map, and later restrained to the distance O—H = 0.82 (2)
A, N—H=0.86 (2) A, respectivily. The other H atoms were positioned with idealized geometry using a riding model
with C—H = 0.93-0.97 A. All H atoms were refined with isotropic displacement parameters (set to 1.2 times of the U,

of the parent atom).
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Figure 1
Molecular structure of the title compound, showing the atom labeling scheme. The displacement ellipsoids are drawn at

the 50% probability level. The H atoms are represented as small spheres of arbitrary radii.

Figure 2

Molecular packing of the title compound with hydrogen bonding shown as dashed lines.

3-[(2-Chlorophenyl)aminocarbonyl]propionic acid

Crystal data

C10H10C1N03 c=18.677 (2) A
M, =227.64 £=94.92 (1)°
Monoclinic, P2,/n V'=1015.63 (18) A®
Hall symbol: -P 2yn Z=4

a=4.9056 (5) A F(000) =472
b=11.126 (1) A Dy =1.489 Mg m™®
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Mo Ko radiation, 2 = 0.71073 A

Cell parameters from 2963 reflections
6=2.2-28.0°

4 =036 mm™

Data collection

Oxford Diffraction Xcalibur
diffractometer with a Sapphire CCD detector
Radiation source: fine-focus sealed tube
Graphite monochromator
Rotation method data acquisition using  and ¢
scans
Absorption correction: multi-scan
(CrysAlis RED; Oxford Diffraction, 2007)
Tin = 0.840, Thax = 0.899

Refinement

Refinement on F?

Least-squares matrix: full

R[F?>20(F%)] = 0.036

wR(F?)=0.126

§=1.08

2065 reflections

142 parameters

2 restraints

Primary atom site location: structure-invariant
direct methods

Special details

T=299K
Rod, colourless
0.50 x 0.35 x 0.30 mm

6644 measured reflections
2065 independent reflections
1585 reflections with > 2a([)

Ri,y=0.018

emax = 26.40, emjn = 2.20
h=—-6—6
k=-13—13
[=-23-523

Secondary atom site location: difference Fourier
map

Hydrogen site location: inferred from
neighbouring sites

H atoms treated by a mixture of independent
and constrained refinement

w = 1/[c*(F,2) + (0.0713P)* + 0.3374P)]
where P = (F,2 + 2F2)/3

(A/0)max = 0.013

Apmax =028 ¢ A3

Appin=—0.21e A7

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? > o(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 (42)

X y z Uiso*/Ueq
Cl —0.0798 (3) 0.18091 (17) 0.84736 (10) 0.0321 (4)
c2 0.0342 (4) 0.22834 (17) 0.78777 (10) 0.0344 (4)
C3 ~0.0244 (4) 0.34392 (19) 0.76422 (12) 0.0443 (5)
H3 0.0569 0.3749 0.7250 0.053*
C4 —0.2039 (5) 0.4129 (2) 0.79921 (14) 0.0511 (6)
H4 —0.2443 0.4907 0.7835 0.061*
cs ~0.3238 (4) 0.36726 (19) 0.85722 (13) 0.0486 (6)
H5 —0.4482 0.4137 0.8800 0.058*
C6 —0.2601 (4) 0.25260 (19) 0.88184 (11) 0.0401 (5)
H6 —0.3387 0.2232 0.9219 0.048*
c7 ~0.1818 (4) -0.01912 (17) 0.89519 (10) 0.0337 (4)

Acta Cryst. (2009). E65, 0399

sup-3



supporting information

C8 —0.0514 (4) —0.13863 (18) 0.91553 (12) 0.0421 (5)
H8A 0.0103 —0.1762 0.8729 0.051*
H8B 0.1076 —0.1253 0.9491 0.051*
C9 —0.2446 (4) —0.2219 (2) 0.94887 (14) 0.0507 (6)
H9A —0.4053 —0.2326 0.9154 0.061*
H9B —0.3036 —0.1838 0.9916 0.061*
C10 —0.1304 (4) —0.34338 (18) 0.96916 (11) 0.0392 (5)
N1 —0.0075 (3) 0.06395 (15) 0.87205 (9) 0.0369 (4)
HIN 0.165 (3) 0.042 (2) 0.8730 (12) 0.044*
(0] —0.4257 (3) —0.00054 (13) 0.89803 (9) 0.0479 (4)
02 —0.2733 (3) —0.40550 (16) 1.00881 (11) 0.0614 (5)
H20 —0.201 (6) —0.469 (2) 1.0217 (15) 0.074*
03 0.0897 (3) —0.37797 (14) 0.94783 (10) 0.0559 (5)
Cll 0.25199 (11) 0.14183 (5) 0.74014 (3) 0.0493 (2)
Atomic displacement parameters (42)

U]l U22 U33 UI2 U13 le:‘v
Cl 0.0253 (8) 0.0311 (9) 0.0396 (10) —0.0008 (7) 0.0003 (7) 0.0032 (8)
C2 0.0285 (9) 0.0339 (10) 0.0410 (10) —0.0015 (8) 0.0040 (8) 0.0008 (8)
C3 0.0442 (12) 0.0387 (11) 0.0505 (12) —0.0035 (9) 0.0066 (9) 0.0119 (9)
C4 0.0496 (13) 0.0318 (11) 0.0715 (15) 0.0065 (9) 0.0036 (11) 0.0102 (11)
C5 0.0405 (12) 0.0387 (12) 0.0673 (15) 0.0077 (9) 0.0080 (10) —0.0066 (10)
C6 0.0366 (10) 0.0419 (11) 0.0426 (10) 0.0020 (9) 0.0088 (8) 0.0008 (9)
C7 0.0285 (9) 0.0357 (10) 0.0374 (10) 0.0009 (8) 0.0047 (7) 0.0075 (8)
C8 0.0321 (10) 0.0372 (11) 0.0583 (13) 0.0034 (8) 0.0105 (9) 0.0143 (10)
Cc9 0.0361 (11) 0.0423 (12) 0.0748 (15) 0.0018 (9) 0.0106 (10) 0.0231 (11)
C10 0.0317 (10) 0.0382 (11) 0.0477 (11) —0.0020 (8) 0.0034 (8) 0.0095 (9)
N1 0.0248 (7) 0.0341 (9) 0.0524 (10) 0.0042 (7) 0.0069 (7) 0.0105 (8)
Ol 0.0256 (7) 0.0444 (8) 0.0743 (11) 0.0026 (6) 0.0084 (6) 0.0169 (8)
02 0.0516 (10) 0.0441 (9) 0.0918 (13) 0.0046 (7) 0.0255 (9) 0.0298 (9)
03 0.0512 (9) 0.0477 (9) 0.0719 (11) 0.0098 (7) 0.0228 (8) 0.0196 (8)
Cl1 0.0475 (3) 0.0468 (3) 0.0566 (4) 0.0016 (2) 0.0224 (2) —0.0006 (2)
Geometric parameters (A, ©)
C1—Ce6 1.390 (3) C7—NI1 1.355(2)
Ccl—C2 1.392 (3) C7—C8 1.510 (3)
C1—NI1 1.416 (2) C8—C9 1.498 (3)
C2—C3 1.381 (3) C8—HS8A 0.9700
Cc2—Cl1 1.7385 (19) C8—H8&B 0.9700
C3—C4 1.375 (3) C9—C10 1.500 (3)
C3—H3 0.9300 C9—H9A 0.9700
C4—C5 1.373 (3) C9—H9B 0.9700
C4—H4 0.9300 C10—03 1.243 (2)
C5—C6 1.383 (3) C10—02 1.267 (2)
C5—H5 0.9300 N1—HIN 0.877 (16)
C6—H6 0.9300 02—H20 0.814 (18)
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C7—oO0l1 1.220 (2)

C6—C1—C2 117.93 (17) N1—C7—CS8 114.57 (15)
C6—C1—NI1 121.89 (17) C9—C8—C7 112.30 (16)
C2—C1—NI1 120.17 (17) C9—C8—HS8A 109.1
Cc3—C2—C1 121.38 (18) C7—C8—H8A 109.1
C3—C2—Cl1 118.22 (15) C9—C8—HS&B 109.1
Cl—C2—Cl1 120.40 (15) C7—C8—H8B 109.1
C4—C3—C2 119.5(2) H8A—C8—HSB 107.9
C4—C3—H3 120.2 C8—C9—C10 115.23 (17)
C2—C3—H3 120.2 C8—C9—H9A 108.5
C5—C4—C3 120.3 (2) C10—C9—H9A 108.5
C5—C4—H4 119.9 C8—C9—H9B 108.5
C3—C4—H4 119.9 C10—C9—H9B 108.5
C4—C5—C6 120.23 (19) H9A—C9—H9B 107.5
C4—C5—HS5S 119.9 03—C10—02 123.9 (2)
C6—C5—HS5 119.9 03—C10—C9 120.93 (18)
C5—Co6—C1 120.66 (19) 02—C10—C9 115.21 (18)
C5—C6—H6 119.7 C7—N1—C1 125.72 (15)
Cl1—C6—H6 119.7 C7—NI1—HIN 115.9 (15)
0O1—C7—N1 123.12 (18) C1—NI—HIN 118.4 (15)
01—C7—C8 122.29 (17) C10—02—H20 113 (2)
C6—C1—C2—C3 1.4 (3) N1I—C1—C6—C5 178.97 (19)
NI—C1—C2—C3 —177.44 (18) 01—C7—C8—C9 -8.3(3)
C6—C1—C2—Cl1 —177.74 (14) N1—C7—C8—C9 173.18 (19)
N1—C1—C2—Cl1 3503) C7—C8—C9—C10 178.86 (19)
Cl—C2—C3—C4 -1.5Q3) C8—C9—C10—03 -12.2 (3)
Cl1—C2—C3—C4 177.60 (17) C8—C9—C10—02 167.7 (2)
C2—C3—C4—C5 0.13) 01—C7—N1—Cl1 -1.0(3)
C3—C4—C5—C6 1.4 (4) C8—C7—N1—C1 177.49 (18)
C4—C5—C6—Cl1 -1.6(3) C6—C1—N1—C7 42.4 (3)
C2—C1—C6—C5 0.2(3) C2—C1—N1—C7 —138.8 (2)
Hydrogen-bond geometry (4, °)

D—H-4 D—H H-4 DA D—H--4
N1—HIN--O1! 0.88 (2) 2.08 (2) 2.943 (2) 168 (2)
02—H20--03i 0.81 (2) 1.87 (2) 2.673 (2) 171 (3)

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