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The title compound, C17H13NOSe, has the expected planar

indole core and is a rare case of a heavy-atom structure with

positional disorder affecting only the heavy atom; the Se atom

is disordered over two positions, with equal site-occupation

factors (from re®nement).

Comment

Enamides (N-acyl-1-aminoalkenes) are widely used synthons

for the preparation of numerous heterocycles, including some

attractive natural products, such as chondriamide A, terpep-

tine, aspergillamide A and coscinamide A, among others (Su

et al., 2003, and references therein). These indole enamides are

currently studied mainly because of their cell-cycle inhibitor

activity. During an attempt to synthesize a chondriamide A

derivative, we unexpectedly obtained the title compound, (I),

as the main product. Interestingly, although our initial goal

was not achieved, (I) is of synthetic interest; selenoesters are a

useful source of acyl radicals, when treated with trialkyltin

hydrides in the presence of a free-radical initiator, generally a

Lewis acid. The intramolecular free radical cyclization of free

acyl radicals generated from phenyl selenoesters proceeds

ef®ciently and, in most cases, with little or no competing

reduction or decarbonylation (Studer & Bossart, 2001).

Compound (I) is thus a potential entry to ergot alkaloids

(Somei et al., 2000), via an Uhle's ketone (Uhle, 1949; Tera-

nishi et al., 1995) or a Kornfeld's ketone (Kornfeld et al., 1954,

1956). We report here the crystal structure of (I).

The indole core of (I) has the expected planar geometry.

Atom C4 is bonded to an �,�-unsaturated moiety, lying almost

in the indole plane; the dihedral angle between planes C4/C5/

N6/C7/C8/C9/C10/C11/C12 and O1/C1/C2/C3 is 7.0 (3)�. A
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similar conjugated system has been observed, for instance, in

3-(3-indolyl)acrylamide (Suescun et al., 1999) and methyl (E)-

3-(2-phenyl-1H-3-indolyl)prop-2-enoate (Perlick et al., 2000).

Formal double bonds C2 C3 and C1 O1 are clearly loca-

lized, as re¯ected by their respective bond lengths (Table 1).

The C CÐ(C O) system adopts an s-cis conformation and

atom C1 is bonded to the selenoester group.

An uncommon feature observed for (I) is positional

disorder for the heavy atom, which is found on two equally

occupied sites separated by 0.508 (8) AÊ , while the rest of the

structure seems to be ordered, as evidenced by displacement

parameters, which are close to isotropic behavior (Fig. 1). A

scan of the Cambridge Structural Database (CSD, Version

5.25, updated July 2004; Allen, 2002) for organic molecules

containing a CÐSeÐPh fragment (329 hits) gives a single

occurrence with such disorder (Zeng et al., 2002), where an Se

atom is disordered over two positions with occupation factors

0.90 and 0.10, respectively. In two cases, an approximate 1:1

disorder for an Se site was reported, but this induced two sets

of positions for the phenyl group attached to the heavy atom

(Chung et al., 1998; Kocienski et al., 2000). In spite of the

disorder observed in (I), the geometry around the Se atom is

unexceptional when compared to that found in numerous Se-

containing compounds (Table 1).

Finally, functional groups in (I), namely a secondary amine

and a carbonyl group, greatly favor the formation of a stab-

ilizing hydrogen-bonding scheme in the solid state (Table 2).

The observed network is a one-dimensional chain, with [100]

as the base vector (Fig. 2).

Experimental

The acid chloride (1) (59 mg, 0.287 mmol) was dissolved in dry freshly

distilled CH2Cl2 (15 ml) and stirred at 298 K under an argon atmos-

phere. Triethylamine (0.053 ml, 0.38 mmol) was added to this solution

and after 15 min of stirring (2) (see scheme, 100 mg, 0.190 mmol) was

added. This mixture was allowed to react until complete consumption

of the starting materials (ca 1 h). The crude product was washed with

HCl (10%, 10 ml) and then with water (10 ml). The organic phase was

dried over Na2SO4, ®ltered and evaporated under reduced pressure.

Chromatography on silica gel using hexanes±ethyl acetate as eluant

(3:1) afforded the title compound (42 mg, 68%). Single crystals were

obtained by slow evaporation of a hexane±dichloromethane solution

(9:1) of (I).

Crystal data

C17H13NOSe
Mr = 326.24
Orthorhombic, Pbca
a = 15.7845 (16) AÊ

b = 10.0900 (13) AÊ

c = 18.629 (3) AÊ

V = 2967.0 (7) AÊ 3

Z = 8
Dx = 1.461 Mg mÿ3

Mo K� radiation
Cell parameters from 69

re¯ections
� = 4.6±12.5�

� = 2.53 mmÿ1

T = 296 (1) K
Block, yellow
0.60 � 0.28 � 0.16 mm

Data collection

Bruker P4 diffractometer
! scans
Absorption correction:  scan

(XSCANS; Siemens, 1996)
Tmin = 0.428, Tmax = 0.667

5420 measured re¯ections
2603 independent re¯ections
1314 re¯ections with I > 2�(I)

Rint = 0.052
�max = 25.0�

h = ÿ18! 1
k = ÿ11! 9
l = ÿ22! 1
3 standard re¯ections

every 97 re¯ections
intensity decay: 1%

Refinement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.045
wR(F 2) = 0.108
S = 0.97
2603 re¯ections
191 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0405P)2

+ 0.2818P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max = 0.001
��max = 0.21 e AÊ ÿ3

��min = ÿ0.30 e AÊ ÿ3

Extinction correction:
SHELXTL-Plus

Extinction coef®cient: 0.0011 (2)
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Figure 1
The structure of (I), with displacement ellipsoids drawn at the 30%
probability level. Disordered atom Se2 has been omitted for clarity.

Figure 2
A view of the one-dimensional hydrogen-bond chain in the structure of
(I). Four molecules are displayed and intermolecular hydrogen bonds are
represented with dashed lines. Atoms Se2 of the asymmetric unit and
symmetry-related molecules have been omitted for clarity. [Symmetry
codes: (i) 1

2 + x, 1
2 ÿ y, 1 ÿ z; (ii) x ÿ ÿ 1

2,
1
2 ÿ y, 1 ÿ z.]



Table 1
Selected geometric parameters (AÊ , �).

Se1ÐC1 1.965 (7)
Se1ÐC13 1.892 (7)
Se2ÐC1 1.894 (8)
Se2ÐC13 1.940 (8)
C1ÐO1 1.196 (4)
C1ÐC2 1.454 (5)

C2ÐC3 1.331 (5)
C3ÐC4 1.433 (5)
C4ÐC5 1.372 (5)
C5ÐN6 1.353 (5)
N6ÐC12 1.366 (5)
C11ÐC12 1.408 (5)

C1ÐSe1ÐC13 98.2 (3)
C1ÐSe2ÐC13 99.0 (3)
O1ÐC1ÐC2 125.3 (4)
O1ÐC1ÐSe1 119.6 (3)
O1ÐC1ÐSe2 122.4 (4)

C2ÐC1ÐSe1 114.6 (3)
C2ÐC1ÐSe2 111.7 (3)
C1ÐC2ÐC3 120.8 (4)
C2ÐC3ÐC4 128.9 (4)
C5ÐN6ÐC12 109.2 (4)

Table 2
Hydrogen-bonding geometry (AÊ , �).

DÐH� � �A DÐH H� � �A D� � �A DÐH� � �A

N6ÐH6A� � �O1i 0.86 1.91 2.762 (5) 169

Symmetry code: (i) 1
2� x; 1

2ÿ y; 1ÿ z.

Single crystals of (I) proved to be poorly diffracting samples, giving

hI/�(I)i = 7.54 for raw collected data. A complete model, including H

atoms, converged to somewhat disappointing R indices (R = 0.068 for

1314 `observed' data). This re®nement was signi®cantly improved by

modeling disorder for the heavy atom, including two sites, Se1 and

Se2. Re®ned occupation factors for Se1 and Se2 converged to almost

equal values, and were then constrained to 0.5. No evidence was

found for further disorder in (I). H atoms were placed at idealized

positions and were treated as riding atoms, with CÐH distances

constrained to 0.93 AÊ and the NÐH distance constrained to 0.86 AÊ .

Isotropic displacement parameters for H atoms were ®xed at

Uiso(H) = 1.2 Ueq(parent atom).

Data collection: XSCANS (Siemens, 1996); cell re®nement:

XSCANS; data reduction: XSCANS; program(s) used to solve

structure: SHELXTL-Plus (Sheldrick, 1998); program(s) used to

re®ne structure: SHELXTL-Plus; molecular graphics: SHELXTL-

Plus and MERCURY (Bruno et al., 2002); software used to prepare

material for publication: SHELXTL-Plus.
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No. 35102) and studentship 91277 (RLM).
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