CrossMark

organic compounds

Acta Crystallographica Section E
Structure Reports
Online

ISSN 1600-5368

N-p-Tolylpyrrolidine-1-carboxamide

Yu-Feng Li

Microscale Science Institute, Department of Chemistry and Chemical Engineering,
Weifang University, Weifang 261061, People’s Republic of China
Correspondence e-mail: liyufeng8111@163.com

Received 23 March 2012; accepted 29 March 2012

Key indicators: single-crystal X-ray study; T = 293 K; mean ¢(C—C) = 0.003 A;
R factor = 0.052; wR factor = 0.183; data-to-parameter ratio = 18.8.

In the title molecule, C;;HxN,O, the pyrrolidine ring has a
half-chair conformation. In the crystal, molecules are linked
into C(4) chains along [001] by N—H- - -O hydrogen bonds.

Related literature

For the medicinal properties of pyrrolidine compounds, see:
Yang et al. (1997). For related structures, see: Kohn et al
(2004); Li (2011).

NH

Experimental

Crystal data

C2H;6N,O

M, = 20427
Monoclinic, P2L /c
a=10264 (2) A

b=10.803 (2) A
c=10.168 (2) A
B =9861(3)°
V=11147 (4) A3

Z=4 T=293K
Mo Ko radiation 0.25 x 0.22 x 0.19 mm
=008 mm'

Data collection

Bruker SMART CCD
diffractometer
10539 measured reflections

2553 independent reflections
1897 reflections with I > 20([)
Rine = 0.028

Refinement

R[F? > 20(F?%)] = 0.052
wR(F?) = 0.183
S=114

2553 reflections

136 parameters

H-atom parameters constrained
Appax = 028 ¢ A3

Apmin = =023 ¢ A3

Table 1

Hydrogen-bond geometry (A, °).

D—H---A D—H H--A D---A D—H---A
N2—H24..-01' 0.86 2.11 2.9301 (17) 160

Symmetry code: (i) x, —y + 1,z — 1L

Data collection: SMART (Bruker, 1997); cell refinement: SAINT
(Bruker, 1997); 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.

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: LH5444).
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N-p-Tolylpyrrolidine-1-carboxamide
Yu-Feng Li

S1. Comment

Pyrrolidine compounds have been shown to have medicinal properties (Yang ef al., 1997). The crystal structure of the
title compound is presented herein. The molecular structure of the title compound is shown in Fig. 1. The pyrrolidine ring
has a half-chair conformation with atoms C10 and C11 forming the twist. In the crystal, the molecules are linked into
chains along [001] by intermoecular N—H---O hydrogen bonds. The structures of related compounds have already been
determined (Kohn et al., 2004; Li, 2011).

S2. Experimental

A mixture of pyrrolidine (0.1 mol), and p-tolylcarbamic chloride (0.1 mol) was stirred in refluxing ethanol (20 ml) for 4 h
to afford the title compound (0.068 mol, yield 68%). Colourless blocks of the title compound were obtained by

recrystallization of a solution of the title compound in ethanol at room temperature.

S3. Refinement

H atoms were fixed geometrically and allowed to ride on their attached atoms, with C—H distances = 0.93-0.97 A; N—
H =0.86 A and with Ui(H) = 1.2Ue(C,N) or 1.5Ueq(Cumetny1)-

Figure 1

The molecular structure of the title compound showing 30% probability displacement ellipsoids.
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N-p-Tolylpyrrolidine-1-carboxamide

Crystal data

C,HigN,O F(000) =440

M, =204.27 Dy=1217Mgm™

Monoclinic, P2/c Mo Ka radiation, 1 = 0.71073 A

Hall symbol: -P 2ybc Cell parameters from 1897 reflections

a=10264 (2) A 6=3.2-27.5°

b=10.803 (2) A 4 =0.08 mm™!

c=10.168 2) A T=293K

£ =98.61(3)° Block, colorless

V=1114.7 (4) A® 0.25 x0.22 x 0.19 mm

Z=4

Data collection

Bruker SMART CCD 1897 reflections with 1> 20(1)
diffractometer R =0.028

Radiation source: fine-focus sealed tube Omax = 27.5°, Opin = 3.2°

Graphite monochromator h=-13—13

¢ and w scans k=-14—13

10539 measured reflections [=-11-13

2553 independent reflections

Refinement
Refinement on F? Secondary atom site location: difference Fourier
Least-squares matrix: full map
R[F?>20(F?)] = 0.052 Hydrogen site location: inferred from
wR(F?) =0.183 neighbouring sites
S=1.14 H-atom parameters constrained
2553 reflections w = 1/[c*(F,?) + (0.0942P)* + 0.2108P]
136 parameters where P = (F,> +2F2)/3
0 restraints (A/6)max < 0.001
Primary atom site location: structure-invariant Apmax =028 ¢ A7
direct methods Apmin=—0.23 e A
Special details

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? > ¢(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 Uio™/Ueq
N2 0.56448 (13) 0.21960 (13) ~0.00416 (12) 0.0472 (4)
H2A 0.5404 0.2325 —0.0877 0.057*
o1 0.53582 (13) 0.27916 (14) 0.20476 (1) 0.0635 (4)
c8 0.50216 (15) 0.28509 (16) 0.08300 (14) 0.0448 (4)
N1 0.40218 (14) 0.35882 (14) 0.02833 (13) 0.0503 (4)
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C5 0.66558 (15) 0.13221 (15) 0.03298 (14) 0.0429 (4)
C4 0.66667 (17) 0.02489 (17) —0.04178 (16) 0.0509 (4)
H4A 0.6007 0.0116 —-0.1137 0.061*
Cé6 0.76598 (17) 0.15035 (17) 0.13941 (17) 0.0530 (4)
H6A 0.7679 0.2219 0.1905 0.064*
C7 0.86316 (17) 0.06128 (18) 0.16900 (18) 0.0562 (5)
H7A 0.9295 0.0746 0.2405 0.067*
C2 0.86506 (17) —0.04686 (16) 0.09602 (19) 0.0533 (4)
C3 0.76466 (18) —0.06224 (17) —0.01046 (19) 0.0562 (5)
H3A 0.7634 —0.1333 —0.0622 0.067*
C9 0.34923 (18) 0.36700 (19) —0.11286 (16) 0.0563 (5)
H9A 0.3101 0.2890 —0.1455 0.068*
H9B 0.4176 0.3892 —0.1648 0.068*
Cl1 0.9702 (2) —0.1433 (2) 0.1322 (3) 0.0733 (6)
HIA 1.0299 —0.1161 0.2086 0.110*
HI1B 1.0177 —0.1554 0.0588 0.110*
HIC 0.9300 -0.2198 0.1525 0.110*
C12 0.3266 (2) 0.4321 (2) 0.1112 (2) 0.0659 (5)
H12A 0.3783 0.5009 0.1520 0.079*
H12B 0.2981 0.3816 0.1805 0.079*
C10 0.2464 (2) 0.4672 (2) —0.1194 (2) 0.0706 (6)
HI0A 0.2814 0.5451 —0.1461 0.085*
H10B 0.1697 0.4455 —0.1830 0.085*
Cl11 0.2112 (3) 0.4770 (3) 0.0157 (2) 0.0874 (8)
HIT1A 0.1342 0.4269 0.0229 0.105%*
HI11B 0.1915 0.5623 0.0351 0.105*
Atomic displacement parameters (42)

U]l U22 l]}} UIZ U13 U23
N2 0.0509 (8) 0.0620 (9) 0.0274 (6) 0.0059 (6) 0.0014 (5) 0.0021 (6)
Ol 0.0667 (8) 0.0948 (11) 0.0277 (6) 0.0111 (7) 0.0033 (5) —0.0012 (6)
C8 0.0460 (8) 0.0563 (9) 0.0314 (7) —0.0047 (7) 0.0039 (6) 0.0000 (6)
N1 0.0524 (8) 0.0602 (8) 0.0374 (7) 0.0059 (6) 0.0038 (6) —0.0029 (6)
C5 0.0433 (8) 0.0521 (9) 0.0326 (7) —0.0033 (6) 0.0040 (6) 0.0049 (6)
C4 0.0504 (9) 0.0588 (10) 0.0412 (8) —0.0037 (7) —0.0007 (7) —0.0032 (7)
C6 0.0500 (9) 0.0587 (10) 0.0465 (9) —0.0045 (7) —0.0045 (7) —0.0035 (8)
C7 0.0458 (9) 0.0646 (11) 0.0536 (10) —0.0048 (8) —0.0073 (7) 0.0047 (8)
C2 0.0461 (9) 0.0530 (9) 0.0609 (10) —0.0048 (7) 0.0080 (7) 0.0134 (8)
C3 0.0567 (10) 0.0528 (10) 0.0585 (10) —0.0036 (8) 0.0069 (8) —0.0011 (8)
C9 0.0544 (10) 0.0718 (12) 0.0407 (8) 0.0055 (8) 0.0005 (7) 0.0075 (8)
C1 0.0562 (11) 0.0650 (12) 0.0964 (16) 0.0038 (9) 0.0036 (11) 0.0148 (11)
C12 0.0646 (12) 0.0769 (13) 0.0567 (11) 0.0122 (10) 0.0108 (9) —0.0096 (9)
C10 0.0653 (12) 0.0741 (13) 0.0680 (13) 0.0141 (10) —0.0041 (10) 0.0060 (10)
Cl1 0.0789 (15) 0.1071 (19) 0.0773 (15) 0.0339 (14) 0.0155 (12) 0.0033 (14)
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Geometric parameters (A, ©)

N2—C8 1.366 (2) C2—Cl 1.505 (3)
N2—C5 1.412 (2) C3—H3A 0.9300
N2—H2A 0.8600 C9—C10 1.506 (3)
01—C8 1.2362 (18) C9—H9A 0.9700
C8—N1 1.351 (2) C9—H9B 0.9700
N1—C9 1.460 (2) Cl—HIA 0.9600
N1—CI2 1.461 (2) Cl—HIB 0.9600
C5—C4 1.387 (2) Cl—HIC 0.9600
C5—C6 1.392 (2) Cl2—Cl1 1.496 (3)
C4—C3 1.379 (3) CI2—HI2A 0.9700
C4—H4A 0.9300 Cl12—HI2B 0.9700
C6—C7 1.386 (2) Cl10—Cl1 1.477 3)
C6—H6A 0.9300 C10—HI10A 0.9700
C7—C2 1.386 (3) C10—HI10B 0.9700
C7—H7A 0.9300 Cl1—HI1A 0.9700
C2—C3 1.388 (3) Cl11—HI1B 0.9700
C8—N2—C5 124.74 (13) C10—C9—HIA 110.9
C8—N2—H2A 117.6 N1—C9—H9B 110.9
C5—N2—H2A 117.6 C10—C9—H9B 110.9
01—C8—NI1 121.58 (15) H9A—C9—H9B 109.0
01—C8—N2 122.36 (15) C2—Cl—HIA 109.5
N1—C8—N2 116.05 (13) C2—C1—HIB 109.5
C8—NI1—C9 126.04 (14) HIA—Cl1—HIB 109.5
C8—NI1—CI2 121.21 (14) C2—Cl1—HIC 109.5
C9—NI—CI2 112.52 (14) HIA—CI1—HIC 109.5
C4—C5—C6 118.55 (15) HIB—C1—HIC 109.5
C4—C5—N2 118.57 (14) N1—C12—Cl1 103.79 (16)
C6—C5—N2 122.87 (15) N1—C12—HI2A 111.0
C3—C4—C5 120.61 (15) Cl1—CI12—HI2A 111.0
C3—C4—H4A 119.7 N1—C12—H12B 111.0
C5—C4—H4A 119.7 Cl1—CI12—HI2B 111.0
C7—C6—C5 119.73 (16) HI2A—C12—HI12B 109.0
C7—C6—H6A 120.1 C11—C10—C9 106.14 (17)
C5—C6—H6A 120.1 C11—C10—HI10A 110.5
C2—C7—C6 122.44 (16) C9—C10—HI0A 110.5
C2—C7—H7A 118.8 C11—C10—H10B 110.5
C6—CT—HTA 118.8 C9—C10—H10B 110.5
C7—C2—C3 116.75 (16) H10A—C10—H10B 108.7
C7—C2—Cl 121.30 (17) C10—C11—C12 107.49 (19)
C3—C2—Cl 121.95 (18) C10—Cl1—HI1A 110.2
C4—C3—C2 121.92 (17) Cl2—CIl1—HIIA 110.2
C4—C3—H3A 119.0 C10—C11—HI11B 110.2
C2—C3—H3A 119.0 Cl12—Cl1—HI11B 110.2
N1—C9—C10 104.03 (16) HIIA—Cl1—HI11B 108.5
N1—C9—H9A 110.9
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Hydrogen-bond geometry (4, °)

D—H-4 D—H H-A DA D—H-4
N2—H24--01 0.86 2.11 2.9301 (17) 160
Symmetry code: (i) x, —y+1/2, z—1/2.
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