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In the title compound, C11H15NO3, the molecules are joined

into dimers by a pair of strong hydrogen bonds between the

pyrrole N atom and the carbonyl O atom of the carboxylate

substituent [N� � �O 2.861 (2) AÊ and NÐH� � �O 168 (2)�]. A

single CÐH� � �� intermolecular interaction is observed, with

an H� � �� distance of 3.04 AÊ , linking the dimers together.

Comment

Pyrroles are important pharmaceutical agents (Baltazzi &

Krimen, 1963). Some 2-(alkoxycarbonyl)pyrrole derivatives

exhibit analgesic, morphine agonist, antipyretic, anti-in¯am-

matory, spasmolytic and even anti-HIV-1 properties (Artico et

al., 1996; Gribble, 1996). Pyrroles are also very useful

precursors in porphyrin synthesis (Sobral & Rocha Gonsalves,

2001a,b), and as monomers for polymer chemistry (Brock-

mann & Tour, 1995; Cosnier et al., 1998), with applications

ranging from non-linear optical materials (Suslick et al., 1992)

to electronic noses (Di Natale et al., 1998). Following our

studies on the synthesis of pyrrole derivatives, we report here

the structure of the title compound, (I), intended to be used as

a building block of porphyrins and polypyrroles.

The weighted average of the absolute torsion angles of the

pyrrole ring is 0.22 (9)�, indicating that the heterocycle is

almost perfectly planar. The internal ring angles range from

107.31 (16) to 110.48 (18)�, showing a small distortion from

ideal C2v symmetry. Although rotation around the C2ÐC6

bond is possible, the conformation adopted by the ethoxy-

carbonyl group has the ethyl group trans to the N1 atom, as is

usually found (Bonnet et al., 1972; Yamamoto et al., 1986;

PaixaÄo et al., 2002a,b). In this group, the torsion angle C6Ð

O2ÐC7ÐC8 [ÿ173.90 (18)�] shows that atom C8 deviates

slightly from the plane de®ned by atoms O1, C6, O2 and C7.

This deviation from the ideal value of 180�, determined by ab

initio HF±LCAO quantum-mechanical calculation of the

geometry of the isolated molecule using the GAMESS

program (Schmidt et al., 1993) and a 631(d,p) basis set, is

probably due to packing effects.

A strong hydrogen bond between the pyrrole NÐH group

and the carbonyl O atom links the molecules into dimers, in a
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manner similar to that found in the related compounds ethyl

3,5-dimethyl-4-phenyl-1H-pyrrole-2-carboxylate (PaixaÄo et al.,

2002a) and 4-ethyl-3,5-dimethyl-1H-pyrrole-2-carboxylic acid

(PaixaÄo et al., 2002b). A single CÐH� � �� intermolecular

interaction of type II, according to the de®nition of Malone et

al. (1997), is observed, with an H� � �� distance of 3.04 AÊ . This

interaction, with the proton shared between C9 and the �-

electron system of the pyrrole ring, links the dimers together.

Experimental

The title compound was prepared by a Knorr-type reaction (Paine,

1978) from the condensation of acetylacetone and ethyl oximino-

acetoacetate. Small single crystals (m.p. 409.5±410.9 K) were grown

from a solution of dichloromethane/hexane (1:1). IR (cmÿ1; group):

(1649, C O ketone form), (2933, aromatic CÐC), (3375, �NÐH);
1H NMR, CDCl3, � (p.p.m.): 1.38 (t, CH3ÐCH2Ð), 2.46 (s, CH3Ð),

2.54 (s, CH3Ð), 2.59 (s, CH3Ð), 4.36 (q, CH3ÐCH2Ð), 9.80 (ls,

ÐNHÐ). Elemental analysis: calculated for C11H15NO3: C 63.14, H

7.23, N 6.69%; found: C 62.03, H 7.29, N 5.91%.

Crystal data

C11H15NO3

Mr = 209.24
Monoclinic, P21=c
a = 8.0985 (10) AÊ

b = 6.8757 (15) AÊ

c = 20.406 (2) AÊ

� = 103.607 (8)�

V = 1104.4 (3) AÊ 3

Z = 4

Dx = 1.258 Mg mÿ3

Cu K� radiation
Cell parameters from 25

re¯ections
� = 21.0±35.3�

� = 0.76 mmÿ1

T = 293 (2) K
Prism, colourless
0.49 � 0.22 � 0.17 mm

Data collection

Enraf±Nonius MACH3
diffractometer

!±2� scans
Absorption correction:  scan

(North et al., 1968)
Tmin = 0.90, Tmax = 0.98

3600 measured re¯ections
2187 independent re¯ections
1678 re¯ections with I > 2�(I)

Rint = 0.013
�max = 72.4�

h = 0! 10
k = ÿ8! 0
l = ÿ25! 24
3 standard re¯ections

frequency: 180 min
intensity decay: 5%

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.044
wR(F 2) = 0.144
S = 1.08
2187 re¯ections
145 parameters
H atoms treated by a mixture of

independent and constrained
re®nement

w = 1/[�2(Fo
2) + (0.0687P)2

+ 0.281P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.19 e AÊ ÿ3

��min = ÿ0.19 e AÊ ÿ3

Extinction correction: SHELXL97
Extinction coef®cient: 0.0204 (17)

Table 1
Hydrogen-bonding geometry (AÊ , �).

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

N1ÐH1� � �O1i 0.88 (2) 2.00 (2) 2.861 (2) 168 (2)

Symmetry code: (i) 2ÿ x;ÿy;ÿz.

The methyl H atoms were constrained to an ideal geometry (CÐ

H = 0.96 AÊ ), with Uiso(H) = 1.5Ueq(C), but were allowed to rotate

freely about the CÐC bonds. H atoms attached to atom C7 were

placed in geometrically idealized positions and constrained to ride on

their parent atom, with Uiso(H) = 1.2Ueq(C7). The H atom bonded to

the N atom was freely re®ned. Examination of the crystal structure

with PLATON (Spek, 2003) showed that there are no solvent-

accessible voids in the crystal lattice.

Data collection: CAD-4 Software (Enraf±Nonius, 1989); cell

re®nement: CAD-4 Software; data reduction: HELENA (Spek, 2002);

program(s) used to solve structure: SHELXS97 (Sheldrick, 1997);

program(s) used to re®ne structure: SHELXL97 (Sheldrick, 1997);

molecular graphics: ORTEPII (Johnson, 1976); software used to

prepare material for publication: SHELXL97.
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Figure 2
View of the unit-cell packing, with the hydrogen-bonding scheme shown
as dashed lines.

Figure 1
ORTEPII (Johnson, 1976) plot of the title compound. Displacement
ellipsoids are drawn at the 50% probability level.
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