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Experimental

Crystal data

CyH,4CINO

M, = 321.79
Monoclinic, P2, /c
a=102147 (2) A
b =17.8203 (4) A
c=9.5730 (2) A
B =114.019 (1)°

In the title compound, C,yH;cCINO, an S(6) ring motif is
formed via an intramolecular C—H- - -O hydrogen bond. The
chloro-substituted benzene ring is almost perpendicular to the
benzene rings, forming dihedral angles of 87.33 (9) and
88.69 (9)°. The dihedral angle between the benzene rings is
87.17 (9)°. In the crystal, molecules are linked into chains
parallel to the c axis by intermolecular N—H- - -O hydrogen
bonds. The crystal packing also features weak C—H---mw
interactions involving the chloro-substituted ring.

Data collection

Bruker SMART APEXII CCD
area-detector diffractometer
Absorption correction: multi-scan

. (SADABS; Bruker, 2009)
Related literature T = 0890, To. - 0954
For related structures, see: Fun et al (2012a,b,c). For
hydrogen-bond motifs, see: Bernstein et al. (1995). For bond-
length data, see: Allen et al. (1987). For the stability of the
temperature controller used in the data collection, see: Cosier

& Glazer (1986).

Refinement

R[F? > 20(F%)] = 0.044
wR(F?) = 0.103

S =1.09

3639 reflections

212 parameters

Table 1 .
Hydrogen-bond geometry (A, °).

Cgl is the centroid of the C7-C12 ring.

V = 1591.68 (6) A’
Z=4

Mo Ko radiation

u =024 mm™"

T =100 K

0.49 x 0.27 x 0.19 mm

14326 measured reflections
3639 independent reflections
3091 reflections with I > 20(1)
Rine = 0.028

H atoms treated by a mixture of
independent and constrained
refinement

Apmax = 030 e A3

Apmin = =028 ¢ A™?

D—H---A D—H H---A D---A D—H---A
N1—HIN1---01' 0.84 (2) 2.07 (2) 2.8598 (19) 157 (2)
Cl—HI1A---01 0.95 2.58 3.202 (3) 123
C4—H4A- - -Cgl" 0.95 2.93 3415 (2) 113
Symmetry codes: (i) x, =y + 3,z + 5 (i) x—1,—y -3,z -2

Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT

(Bruker, 2009); data reduction: SAINT; program(s) used to solve

structure: SHELXTL (Sheldrick, 2008); program(s) used to refine

structure: SHELXTL; molecular graphics: SHELXTL; software used

to prepare material for publication: SHELXTL and PLATON (Spek,
1 Thomson Reuters ResearcherID: A-3561-2009. 2009).
§ Thomson Reuters ResearcherID: C-7581-2009.
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N-(4-Chlorophenyl)-2,2-diphenylacetamide
Hoong-Kun Fun, Wan-Sin Loh, Prakash S Nayak, B. Narayana and B. K. Sarojini

S1. Comment

In continuation of our work on the synthesis of amides (Fun et al., 2012a,b,c) we report herein the crystal structure of the
title compound.

In the title compound, Fig. 1, an S(6) ring motif (Bernstein et al., 1995) is formed via intramolecular CI—H1A---O1
hydrogen bond (Table 1). The chloro-substituted benzene ring (C15-C20) is almost perpendicular to the benzene rings
(C1-C6, C7-C12) forming dihedral angles of 87.33 (9) and 88.69 (9)°, respectively. The dihedral angle formed by the
benzene rings is 87.17 (9)°. Bond lengths (Allen ef al., 1987) and angles are within the normal ranges. In the crystal
packing (Fig. 2), the molecules are linked into chains parallel the ¢ axis by intermolecular NI—HIN1---O1 hydrogen
bonds (Table 1). The crystal packing is further stabilized by weak C—H--'z interactions (Table 1) involving the chloro-
substituted ring.

S2. Experimental

Diphenylacetic acid (0.212 g, 1 mmol), 4-chloroaniline (0.127 g, 1 mmol) and 1-ethyl-3-(3-dimethylaminopropyl)-
carbodiimide hydrochloride (1.0 g, 0.01 mol) were dissolved in dichloromethane (20 ml). The mixture was stirred in
presence of triethylamine at 273 K for about 3 h. The contents were poured into 100 ml of ice-cold aqueous hydrochloric
acid with stirring, which was extracted thrice with dichloromethane. The organic layer was washed with saturated
NaHCO; solution and brine solution, dried and concentrated under reduced pressure to give the title compound. Single

crystals were grown from N,N-dimethylformamide by the slow evaporation method. M.p.: 463—465 K.

S3. Refinement

The N-bound H atom was located in a difference Fourier map and was refined freely [N-H = 0.84 (2) A]. The remaining
H atoms were located geometrically and refined using a riding model with Ui(H) = 1.2 Ue(C) [C-H = 0.95 A].

Acta Cryst. (2012). E68, 02556-02557 sup-1
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Figure 1

The molecular structure of the title compound, showing 50% probability displacement ellipsoids. The dashed line

indicates the intramolecular hydrogen bond.
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Figure 2

The crystal packing of the title compound, viewed along the a axis. H atoms not involved in the intermolecular

interactions (dashed lines) have been omitted for clarity.

N-(4-Chlorophenyl)-2,2-diphenylacetamide

Crystal data

ConmClNO
M,=321.79
Monoclinic, P2/c
Hall symbol: -P 2ybc
a=10.2147 (2) A
b=17.8203 (4) A
c=9.5730(2) A
£=114.019 (1)°
V=1591.68 (6) A3
Z=4

Data collection

Bruker SMART APEXII CCD area-detector
diffractometer

Radiation source: fine-focus sealed tube

Graphite monochromator

@ and w scans

Absorption correction: multi-scan
(SADABS; Bruker, 2009)

Tin = 0.890, Thax = 0.954

Refinement

Refinement on F?

Least-squares matrix: full

R[F?>20(F*)] = 0.044

wR(F?)=0.103

§=1.09

3639 reflections

212 parameters

0 restraints

Primary atom site location: structure-invariant
direct methods

F(000) =672

D,=1.343 Mgm™

Mo Ka radiation, A = 0.71073 A

Cell parameters from 8307 reflections

6=22-32.2°
4 =024 mm!
T=100K

Block, colourless
0.49 x 0.27 x 0.19 mm

14326 measured reflections
3639 independent reflections
3091 reflections with 1> 20([)

Rin=0.028

gmax = 27-50, gmin = 2.20
h=-13—13
k=-21-23
I=-12—12

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/[6*(F,?) + (0.0323P)* + 1.4338P]
where P = (F,2 + 2F2)/3

(A/G)max = 0.001

APy = 0.30 ¢ A3

Apmin=—-0.28 ¢ A7
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Special details

Experimental. The crystal was placed in the cold stream of an Oxford Cryosystems Cobra open-flow nitrogen cryostat
(Cosier & Glazer, 1986) operating at 100.0 (1) K.

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 F2 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 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

Cll1 1.15388 (5) 0.49276 (3) 1.29695 (5) 0.02582 (13)
o1 0.61313 (13) 0.26955 (7) 0.78711 (13) 0.0207 (3)
N1 0.64271 (15) 0.29804 (8) 1.03055 (16) 0.0164 (3)
HIN1 0.614 (2) 0.2863 (12) 1.098 (3) 0.027 (6)*
Cl 0.2968 (2) 0.32265 (11) 0.7336 (2) 0.0228 (4)
H1A 0.3761 0.3418 0.7169 0.027*
C2 0.1669 (2) 0.36130 (12) 0.6756 (2) 0.0315 (5)
H2A 0.1578 0.4064 0.6194 0.038*

C3 0.0508 (2) 0.33385 (12) 0.6999 (3) 0.0352 (5)
H3A -0.0377 0.3602 0.6609 0.042*

C4 0.0645 (2) 0.26804 (12) 0.7810 (2) 0.0310 (5)
H4A -0.0149 0.2491 0.7977 0.037*

C5 0.19353 (19) 0.22950 (11) 0.8381 (2) 0.0237 (4)
H5A 0.2017 0.1842 0.8932 0.028*

Co6 0.31158 (18) 0.25666 (10) 0.81530 (19) 0.0179 (4)
C7 0.37110 (18) 0.12810 (10) 0.6510 (2) 0.0182 (4)
H7A 0.3131 0.1676 0.5905 0.022*

C8 0.37547 (19) 0.05950 (10) 0.5837 (2) 0.0211 (4)
HSA 0.3202 0.0525 0.4774 0.025*
C9 0.45962 (19) 0.00140 (10) 0.6702 (2) 0.0213 (4)
H9A 0.4622 —0.0453 0.6235 0.026*
C10 0.54027 (19) 0.01183 (10) 0.8258 (2) 0.0206 (4)
HI10A 0.5984 -0.0277 0.8859 0.025*
Cl1 0.53563 (18) 0.08021 (10) 0.8931 (2) 0.0184 (4)
HI11A 0.5907 0.0870 0.9996 0.022%*
Cl12 0.45162 (17) 0.13905 (10) 0.80713 (19) 0.0158 (3)
C13 0.45186 (17) 0.21313 (10) 0.88570 (18) 0.0156 (3)
HI13A 0.4669 0.2009 0.9931 0.019*
Cl4 0.57806 (17) 0.26222 (10) 0.89552 (19) 0.0155 (3)
Cl15 0.76050 (17) 0.34768 (10) 1.08061 (19) 0.0160 (3)
Cle6 0.84756 (18) 0.36106 (10) 1.0026 (2) 0.0192 (4)
H16A 0.8252 0.3391 0.9052 0.023*
C17 0.96742 (18) 0.40692 (10) 1.0687 (2) 0.0206 (4)
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H17A 1.0280 0.4158 1.0170 0.025%*
C18 0.99832 (18) 0.43946 (10) 1.2094 (2) 0.0199 (4)
C19 0.90983 (19) 0.42853 (10) 1.2855 (2) 0.0209 (4)
H19A 0.9307 0.4521 1.3812 0.025%*
C20 0.79109 (18) 0.38303 (10) 1.2206 (2) 0.0193 (4)
H20A 0.7295 0.3757 1.2717 0.023*
Atomic displacement parameters (42)

Ull U22 U33 U12 U13 UZ3
Cll1 0.0203 (2) 0.0244 (2) 0.0292 (3) —0.00523 (17) 0.00640 (18) —0.00464 (19)
Ol 0.0268 (6) 0.0253 (7) 0.0134 (6) —0.0066 (5) 0.0119 (5) —0.0035 (5)
N1 0.0188 (7) 0.0221 (8) 0.0115 (7) —0.0028 (6) 0.0095 (6) —0.0009 (6)
Cl1 0.0239 (9) 0.0212 (9) 0.0236 (9) 0.0012 (7) 0.0100 (7) —0.0002 (8)
C2 0.0332 (11) 0.0235 (10) 0.0336 (12) 0.0061 (8) 0.0093 (9) 0.0002 (9)
C3 0.0239 (10) 0.0314 (12) 0.0446 (13) 0.0058 (8) 0.0080 (9) —0.0130 (10)
C4 0.0225 (9) 0.0328 (11) 0.0396 (12) —0.0054 (8) 0.0148 (9) —0.0146 (10)
Cs 0.0244 (9) 0.0228 (10) 0.0262 (10) —0.0050 (7) 0.0126 (8) —0.0062 (8)
C6 0.0197 (8) 0.0191 (9) 0.0154 (8) —0.0015 (7) 0.0078 (7) —0.0064 (7)
C7 0.0217 (8) 0.0189 (9) 0.0155 (8) 0.0005 (7) 0.0090 (7) 0.0022 (7)
C8 0.0264 (9) 0.0232 (10) 0.0154 (8) —0.0031 (7) 0.0101 (7) —0.0035 (7)
C9 0.0268 (9) 0.0177 (9) 0.0248 (9) —0.0017 (7) 0.0161 (8) —0.0033 (7)
C10 0.0228 (9) 0.0185 (9) 0.0234 (9) 0.0021 (7) 0.0125 (7) 0.0046 (7)
Cl11 0.0202 (8) 0.0214 (9) 0.0146 (8) —0.0019 (7) 0.0081 (7) 0.0004 (7)
C12 0.0178 (8) 0.0170 (8) 0.0163 (8) —0.0030 (6) 0.0107 (7) —0.0006 (7)
C13 0.0199 (8) 0.0185 (9) 0.0101 (8) —0.0016 (7) 0.0079 (6) 0.0005 (7)
Cl4 0.0183 (8) 0.0161 (8) 0.0133 (8) 0.0016 (6) 0.0077 (6) 0.0010 (7)
Cl15 0.0169 (8) 0.0166 (8) 0.0136 (8) 0.0009 (6) 0.0053 (6) 0.0006 (7)
Cl6 0.0231 (9) 0.0217 (9) 0.0147 (8) —0.0005 (7) 0.0095 (7) —0.0012 (7)
C17 0.0202 (8) 0.0229 (9) 0.0205 (9) —0.0012 (7) 0.0102 (7) —0.0001 (8)
C18 0.0164 (8) 0.0168 (9) 0.0226 (9) —0.0002 (7) 0.0041 (7) —0.0003 (7)
C19 0.0230 (9) 0.0224 (9) 0.0160 (9) 0.0009 (7) 0.0068 (7) —0.0054 (7)
C20 0.0206 (8) 0.0228 (9) 0.0168 (9) 0.0008 (7) 0.0099 (7) —0.0023 (7)
Geometric parameters (A, ©)
Cl1—C18 1.7451 (18) C8—HS8A 0.9500
01—C14 1.2349 (19) C9—C10 1.390 (3)
N1—C14 1.349 (2) C9—H9A 0.9500
N1—CI15 1.411 (2) C10—C11 1.388 (3)
NI—HINI1 0.84 (2) C10—HI10A 0.9500
C1—C6 1.386 (3) Cl1—C12 1.392 (2)
Cl—C2 1.395 (3) Cl1—H11A 0.9500
Cl—HI1A 0.9500 C12—C13 1.519 (2)
C2—C3 1.387 (3) C13—Cl14 1.529 (2)
C2—H2A 0.9500 CI13—HI13A 1.0000
C3—C4 1.382 (3) C15—Cl16 1.395 (2)
C3—H3A 0.9500 C15—C20 1.397 (2)
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C4—C5
C4—HA4A
C5—Co
C5—HS5A
C6—C13
C7—C8
C7—Cl12
C7T—HT7A
Cc8—C9

C14—N1—C15
C14—NI1—HINI1
C15—NI—HINI1
Co—C1—C2
C6—Cl1—HI1A
C2—Cl1—H1A
C3—C2—C1
C3—C2—H2A
C1—C2—H2A
C4—C3—C2
C4—C3—H3A
C2—C3—H3A
C3—C4—C5
C3—C4—H4A
C5—C4—H4A
C4—C5—C6
C4—C5—HS5A
C6—C5—HS5A
C1—C6—C5
C1—C6—C13
C5—C6—C13
C8—C7—C12
C8—C7—HT7A
Cl12—C7—H7A
C9—C8—C7
C9—C8—HS8A
C7—C8—HS8A
C8—C9—C10
C8—C9—H9A
C10—C9—HO9A
C11—C10—C9
C11—C10—H10A
C9—C10—H10A

C6—C1—C2—C3
C1—C2—C3—C4
C2—C3—C4—C5
C3—C4—C5—C6

1.386 (3)
0.9500
1.396 (2)
0.9500
1.524 (2)
1.391 (3)
1.396 (2)
0.9500
1.385 (3)

129.75 (14)
115.6 (15)
114.4 (15)
120.71 (18)
119.6

119.6

119.9 (2)
120.0
120.0
119.74 (19)
120.1

120.1
120.29 (19)
119.9

119.9
120.65 (19)
119.7

119.7
118.67 (17)
123.22 (15)
118.08 (16)
120.19 (17)
119.9

119.9
120.61 (17)
119.7

119.7
119.58 (17)
120.2
120.2
119.83 (17)
120.1

120.1

0.2 (3)
~0.3 (3)
0.1 (3)
0.3 (3)

Cl6—C17
Cl6—HI16A
C17—C18
C17—H17A
C18—C19
C19—C20
C19—HI19A
C20—H20A

C10—C11—C12
C10—C11—H11A
C12—Cl11—HI11A
C11—C12—C7
C11—C12—C13
C7—C12—C13
C12—C13—C6
C12—C13—C14
C6—C13—C14
C12—C13—HI3A
C6—CI3—HI13A
C14—C13—HI3A
01—C14—N1
01—C14—C13
N1—C14—C13
C16—C15—C20
C16—C15—NI1
C20—C15—N1
C17—C16—C15
C17—C16—H16A
C15—Cl16—HI6A
C18—C17—C16
C18—C17—HI17A
Cl6—C17—HI17A
C17—C18—C19
C17—C18—cCl1
C19—C18—cCl!1
C20—C19—C18
C20—C19—HI%A
C18—C19—HI9A
C19—C20—C15
C19—C20—H20A
C15—C20—H20A

C5—C6—C13—C12
C1—C6—C13—C14
C5—C6—C13—C14
C15—N1—C14—01

1.392 (2)
0.9500
1.380 (3)
0.9500
1.386 (2)
1.379 (2)
0.9500
0.9500

121.05 (16)
119.5
119.5
118.73 (16)
119.04 (15)
122.23 (15)
114.31 (14)
111.05 (13)
110.69 (14)
106.8
106.8
106.8
123.99 (16)
122.31 (15)
113.66 (14)
119.63 (16)
124.52 (15)
115.82 (15)
119.43 (16)
120.3
120.3
120.00 (16)
120.0
120.0
120.99 (16)
119.93 (14)
119.04 (14)
119.22 (16)
120.4
120.4
120.65 (16)
119.7
119.7

722(2)
16.8 (2)
~161.46 (15)
~1.8(3)
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C2—C1—C6—CS5 0.2 (3) C15—N1—C14—C13 —179.66 (16)
C2—C1—C6—C13 —178.09 (17) C12—C13—C14—01 43.3 (2)
C4—C5—C6—C1 -0.4 (3) C6—C13—C14—01 —84.76 (19)
C4—C5—C6—C13 177.91 (16) C12—C13—CI14—NI1 —138.80 (15)
C12—C7—C8—C9 -0.1 (3) C6—C13—CI14—N1 93.11 (17)
C7—C8—C9—C10 0.1 (3) C14—N1—C15—C16 -9.8(3)
C8—C9—C10—C11 0.1 (3) C14—N1—C15—C20 172.23 (17)
C9—C10—C11—C12 -0.3(3) C20—C15—C16—C17 2.8 (3)
C10—C11—C12—C7 0.2 (2) N1—C15—C16—C17 —175.13 (16)
C10—C11—C12—C13 —179.13 (15) C15—C16—C17—C18 -0.8 (3)
C8—C7—Cl12—Cl11 0.0 (2) C16—C17—C18—C19 -1.4 (3)
C8—C7—C12—C13 179.30 (15) C16—C17—C18—Cl1 176.51 (14)
C11—C12—C13—C6 —149.59 (15) C17—C18—C19—C20 1.5(3)
C7—C12—C13—C6 31.1 (2) Cl1—C18—C19—C20 —176.42 (14)
C11—C12—C13—C14 84.30 (18) C18—C19—C20—C15 0.6 (3)
C7—C12—C13—Cl14 —95.00 (18) C16—C15—C20—C19 -2.7(3)
C1—C6—C13—C12 —109.50 (18) N1—C15—C20—C19 175.40 (16)
Hydrogen-bond geometry (4, °)

Cgl is the centroid of the C7-C12 ring.

D—H+A D—H H-A4 D4 D—H+A4
NI1—HINI--O1! 0.84 (2) 2.07 (2) 2.8598 (19) 157 (2)
Cl1—H14---01 0.95 2.58 3.202 (3) 123
C4—H44--Cgl' 0.95 2.93 3.415(2) 113

Symmetry codes: (i) x, —y+1/2, z+1/2; (ii) x—1, —y—1/2, z=3/2.
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