organic compounds

Acta Crystallographica Section C
Crystal Structure
Communications

ISSN 0108-2701

-(1H-Indol-3-ylcarbonyl)-
N-(4-methoxybenzyl)formamide

Vijayakumar N. Sonar,® Sean Parkin® and Peter A.
Crooks™*

*Department of Pharmaceutical Sciences, College of Pharmacy, University of
Kentucky, Lexington KY 40536, USA, and "Department of Chemistry, University of
Kentucky, Lexington KY 40506, USA

Correspondence e-mail: pcrooks@uky.edu

Received 17 January 2006
Accepted 28 January 2006
Online 28 February 2006

In the title compound, C;3sH;sN,O3, the indole ring is planar
and the two adjacent carbonyl groups are mutually trans
oriented with a torsion angle of 144.8 (3)°. The single C—C
bond linking the two carbonyl functionalities is 1.539 (4) A.
Molecules are linked into a two-dimensional network by
intermolecular N—H:- - -O hydrogen bonds.

Comment

N-(Indol-3-ylglyoxylyl)benzylamine derivatives exhibit high
affinity for the benzodiazepine receptor (BzR), with K; values
ranging from 67 to 11 nM (Da Settimo et al., 1996). In addition
to their biological activities, these N-(indol-3-ylglyoxylyl)-
benzylamines are very good synthons for the preparation of
N-benzyl-substituted tryptamines (Da Settimo et al., 1996).
The title compound, (I), is a synthetic intermediate in the
preparation of N-(4-methoxybenzyl)tryptamine and is pre-
pared by treating indole with oxalyl chloride followed by
quenching with 4-methoxybenzylamine. The product was
characterized by spectroscopic analysis and its X-ray structure
determination was carried out to study the conformation of
the molecule.

X-ray crystallography confirmed the molecular structure
and atom connectivity for (I), and selected geometric para-
meters are listed in Table 1. The indole ring is planar, with

bond distances and angles comparable to those previously
reported for indole derivatives (Mason et al., 2003). The two
carbonyl groups are in a trans orientation, with an O1—C9—
C10— 02 torsion angle of 144.8 (3)°. Since the C9=—=01 group
is coplanar with the indole nucleus, extended conjugation is
present, from atom O1 through to the indole ring. This is also

evident from the C2—C9 bond length [1.437 (4) A], which is
shortened in comparison with the standard value for a single
bond connecting a C,, atom to a Csp®> atom [1.470 (15) A,
Wilson, 1992]. Because of the above, the C9—C10 bond length
of 1.539 (4) Ais longer than expected, the characteristic value
for a Csp”>—Csp” bond being 1.50 A (Zukerman-Schpector et
al., 1994).

The C10—N11 bond length [1.337 (4) A] and the bond
angles around atom N11 suggest that the lone pair of electrons
on NI11 undergoes delocalization, affording double-bond
character to the C10—N11 bond and forcing the O2/C10/
N11/C12 atoms into an almost planar conformation. The
4-methoxyphenyl ring makes a dihedral angle of 74.55 (12)°
with the amide group. The observed O3—C16 [1.376 (3) A]
and O3—C19 [1.428 (3) A] bond lengths are comparable with
values found for aromatic methoxy O—CHj; bonds. There is
an asymmetry of the exocyclic angles at C16 for (I) [O3—
C16—C15 = 115.1 (3)° and O3—C16—C17 = 124.8 (3)°], as is
typical of anisoles. This is caused by the tendency of the
methoxy group to be coplanar with the benzene ring, due to
conjugation of the O3 lone pair with the benzene ring
(Domiano et al., 1979).

Figure 1

A view of the asymmetric unit of (I), showing the atom-numbering
scheme. Displacement ellipsoids are drawn at the 50% probability level
and H atoms are shown as small spheres of arbitrary radii.
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Figure 2

A packing diagram for (I), viewed approximately down the c axis,
showing the hydrogen-bonding interactions (dashed lines). For clarity,
only those H atoms involved in hydrogen bonding are shown.
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organic compounds

The packing of compound (I), as viewed down the ¢ axis, is
illustrated in Fig. 2. Amides participate in extensive hydrogen
bonding, but here, in addition to secondary amide function-
ality, a carbonyl group acts as a hydrogen-bond acceptor and
the glyoxylamide torsion angle is variable. The molecules are
linked by intermolecular hydrogen bonds [N1—HIN-.-O1'
and N11—H11- - -0O2"% symmetry codes: (i) 1 + x, y — 1, z; (ii)
x —1,, z], resulting in a two-dimensional network, details of
which are given in Table 2. In addition, two weak intra-
molecular hydrogen bonds (N11—HI11---O1 and Cl-—
H1-.-02; Table 2) form five- and six-membered rings,
respectively. These weak hydrogen bonds introduce rigidity
into the system (Black et al., 1996).

Experimental

The title compound was prepared according to the previously
reported procedure of Da Settimo et al. (1996). The compound was
obtained as pale-yellow crystals. '"H NMR (DMSO): § 3.73 (s, 3H),
4.35 (d,2H), 6.90 (d, 2H), 7.20-7.30 (m, 4H), 7.6 (m, 1H), 8.3 (m, 1H),
8.76 (d, 1H), 9.23 (¢, 1H), 12.22 (s, 1H); *C NMR (DMSO): § 41.5,
55.0,112.1, 112.4, 113.6, 121.1, 122.4, 123.3, 126.0, 128.6, 130.8, 136.1,
138.3, 158.1, 163.3, 181.9.

Crystal data

CisH6N20;3

M, = 308.33
Monoclinic, Pn
a=49402 (2) A
b=56847 (3) A
¢ =259862 (13) A
B =94.495 (2)°
V =1727.54 (6) A®
zZ=2

Data collection

Nonius KappaCCD area-detector
diffractometer

w scans at fixed x = 55°

Absorption correction: multi-scan
(SCALEPACK; Otwinowski &
Minor, 1997)
Tnin = 0.976, Tipax = 0.992

3052 measured reflections

Refinement

Refinement on F?

R[F? > 20(F%)] = 0.039

wR(F?) = 0.091

S =1.07

1663 reflections

210 parameters

H-atom parameters constrained

D, = 1.407 Mg m™®

Mo Ko radiation

Cell parameters from 1741
reflections

6 =1.0-27.5°

©n=0.10 mm~

T=90.0(2)K

Slab, colourless

0.25 x 0.22 x 0.08 mm

1

1663 independent reflections
1336 reflections with 7 > 20([)
Ry = 0.037

Omax = 27.5°

h=—6—6

k=—-7—1

l=-33—33

w = 1/[0*(F,?) + (0.0385P)*
+ 0.1457P)

where P = (F,” + 2F2)/3
(A/0)max < 0.001
APmax =021 e A7
Apmin = =021 ¢ A™3
Extinction correction: SHELXL97
Extinction coefficient: 0.019 (5)

All H atoms were located in difference Fourier syntheses, and were
subsequently positioned geometrically and refined with a riding
model. Bond distances to parent atoms were set at 0.95 (C,,—H), 0.98
(Cme—H), 099 (Cooc—H) or 088 A (N—H), with Ugo(H) =
12U.q(Coy—H, Cyc—H or N—H) or 1.5Uy(Cye.—H). Friedel
opposites were merged before the final cycles of least-squares
refinement.

Data collection: COLLECT (Nonius, 1999); cell refinement:
SCALEPACK (Otwinowski & Minor, 1997); data reduction:

Table 1 .

Selected geometric parameters (A, °).

01-C9 1.234 (4) C2—C9 1.437 (4)
02—Cl10 1235(3)  C9—Cl0 1.539 (4)
03—Cl6 1.376 (3) C10—N11 1.337 (4)
03-C19 1428 (3)  NIl—CI2 1.466 (4)
C16—03—C19 1171 (2) ~ 02—Cl0—N11 1232 (3)
Cl—C2—CY 1272 (3)  02—Cl0—C9 121.9 (2)
01-C9—-C2 124.2 (3) N11—-C10—C9 1149 (2)
01—C9—Cl10 118.8 (3) C10—N11—C12 119.9 (2)
C2—-C9—C10 117.0 (2) N11—CI2—C13 1123 (2)
Cl1—-C2—(C9-01 175.5 (3) 01—-C9—-C10—02 144.8 (3)
C3—C2—C9—01 02 (5) 01—C9—C10—NI11 —352 (4)
Table 2 .

Hydrogen-bond geometry (A, °).

D-H--A D-H H--A D---A D-H--A
N1—HIN- - -Oli” 0.88 2.08 2.944 (3) 165
N11—H11-.-02" 0.88 2.04 2.881 (3) 159
N11—H11---01 0.88 2.49 2.787 (3) 100
Cl—Hl.--02 0.95 236 2.888 (4) 115

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

DENZO-SMN (Otwinowski & Minor, 1997); program(s) used to
solve structure: SHELXS97 (Sheldrick, 1997); program(s) used to
refine structure: SHELXL97 (Sheldrick, 1997); molecular graphics:
XP in SHELXTL/PC (Siemens, 1995); software used to prepare
material for publication: SHELXL97 and local procedures.

This investigation was supported by National Institute of
Alcohol Abuse and Alcoholism Grant No. AA12600.

Supplementary data for this paper are available from the IUCr electronic
archives (Reference: BM3004). Services for accessing these data are
described at the back of the journal.
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