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The title compound, C;sH;7;NOs, is a pyrrole—ethene deriva-
tive with potential biological activity. Although a large part of
the molecule is planar, there is no structural evidence for any
conjugation push—pull effect across the ethylenic bond, which
is usually observed for substituted ethylenes; m-electron
delocalization appears to be restricted to the 2-(methoxy-
carbonyl)pyrrole moiety.

Comment

Over the last decade, 2-(alkoxycarbonyl)pyrrole derivatives
have attracted considerable interest as they display a broad
spectrum of biological activities, the analgesic, morphine-
agonist, spasmolytic, antipyretic and anti-inflammatory prop-
erties being some of the most important (Gribble, 1996).
Recently, it has been reported that introduction of additional
alkoxycarbonyl group(s) to the 4- and/or 1-position of the
pyrrole ring has a favourable effect on the spasmolytic activity.
Therefore, our strategy was to incorporate extra 2,2-bis-
(methoxycarbonyl)vinyl and methoxycarbonylmethyl substi-
tuents in the 4- and 1-positions of the parent 2-(methoxy-
carbonyl)pyrrole in order to design novel compounds
possessing spasmolytic and possibly other types of biological
activity. Moreover, the title molecule, (I), can also be regarded
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as a push—pull ethylene, a class of compounds exhibiting a
variable degree of conjugation across the C—C double bond
and also an associated polarization of the molecule, which is
responsible for some unique properties of the compounds (e.g.
absorption in the near-ultraviolet and visible regions). Thus,

the purpose of this X-ray structural analysis was twofold: (i) to
determine the spatial distribution of the functional groups as
one of the main determinants of the biological activity, and (ii)
to assess the extent of conjugation for the future study of the
relationship between the electronic and physicochemical
properties of this class of compounds.

The title molecule along with the atom-numbering scheme
is illustrated in Fig. 1. As expected, the central pyrrole ring is
planar within experimental error [r.m.s. deviation 0.007 (2) A]
and is nearly coplanar with the plane of the ethylenic
(C15=C16) bond [dihedral angle 8.8 (1)°]. The twist about
the C=C bond, as measured by the angle between the planes
through C4/C15/H15 and C16/C17/C21, is 2.3 (1)°. As shown
by the torsion angles in Table 1, the ester group 022/C21/023/
C24 is approximately coplanar with the C=C double bond,
while the other, oriented Z to the pyrrolyl ring, is almost
perpendicular to the C=C plane, obviously attributable to
steric collision with the heterocyclic ring. As for the other
pyrrole substituents, the methoxycarbonyl group at C2 is also
essentially coplanar with the pyrrole plane [dihedral angle
3.8(1)°] and the methoxycarbonyl group O8/C7/09/C10 is
rotated around the N1—C6 and C6—C7 bonds so that it
makes an angle of 72.5 (4)° with the plane of the pyrrole ring.

Although the pyrrole ring and one of the ester groups at
C16 are coplanar with the ethylenic plane, there is no conju-
gation push—pull effect across the C—C double bond, as
shown by the C15—C16 bond distance [1.334 (4) A], which
corresponds to the value of 1.336 (2) A observed in unpolar-
ized ethylene (Bartell et al, 1965). Similarly, the C16—C17
and C16—C21 bond lengths of 1.513 (4) and 1.494 (4) A,
respectively, are in good agreement with the value of
1.487 (5) A found for a pure Csp®>—Csp? single bond (Shmueli
et al., 1973). The absence of polarization across the ethylenic
bond explains the lack of colour in the compound. Never-
theless, on the other side of the molecule, some effect of the
methoxycarbonyl group (at C2) on the m-electron distribution
of the pyrrole ring is visible in the shortening of the C2—C11
bond distance (Table 1) with respect to the value given above

Figure 1

A view of the title molecule showing the labelling of the non-H atoms.
Displacement ellipsoids are shown at the 30% probability level and H
atoms are drawn as small circles of arbitrary radii.
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for the Csp”—Csp” single bond, and also in the non-equiv-
alency of the two N—C bonds within the heterocyclic ring.
Other bond lengths and angles within the pyrrole ring agree
well with those found for unsubstituted pyrrole (Nygaard et
al., 1969).

Experimental

To a stirred solution of methyl (4-formyl-2-methoxycarbonyl-
pyrrolyl)acetate (10 mmol) prepared previously (Lokaj ez al., 2001) in
20 ml of N,N-dimethylformamide (DMF) was added at once sodium
dimethylmalonate (prepared freshly from dimethylmalonate and
sodium hydride) in 15 ml of DMF. The reaction was quickly quenched
with a saturated aqueous solution of ammonium chloride, extracted
with diethyl ether, dried with sodium sulfate and evaporated to
dryness. The remaining dimethylmalonate was then evaporated using
a high-vacuum pump (0.1 Pa) and the residue crystallized from
diethyl ether/n-pentane (m.p. 410-412 K).

Crystal data
C15H17N08
M, = 339.30

Monoclinic, Pgl/n
a=9.906 (4) A

D,, measured by flotation in
bromoform/cyclohexane

Mo Ko radiation

Cell parameters from 15

b =12.528 (5) A reflections
c=13.991(5) A 6 =8-17°

B =105.44 (4)° w=011mm™"
vV =1673.7 (11) A3 T=293(2)K

Z=4 Plate, colourless
D,=1347Mgm™ 0.35 x 0.30 x 0.10 mm
D, =135(1)Mgm>

Data collection

Syntex P2, diffractometer h=-11—-0
6/26 scans k=—-14—-0
3064 measured reflections [=-16 —> 16

2883 independent reflections
1837 reflections with I > 20(I)
Rin = 0.037

2 standard reflections
every 98 reflections
intensity decay: 2%

Omax = 25.0°

Refinement

Refinement on F? H atom parameters constrained

R(F) = 0.059 w = 1/[o*(F,%) + (0.1083P)*]
wR(F?) = 0.197 where P = (F,> + 2F2)/3
S =1.00 (A/0) max = 0.002

Apmax =023 e A7?
APmin = —0.18 ¢ A7

2883 reflections
221 parameters

Most H atoms were seen in a difference Fourier map; all H atoms
were refined with fixed geometry, riding on their carrier atoms, with
Uiso set to 1.2 (or 1.5 for the methyl H atoms) times U,q of the parent
atom. The methyl groups were allowed to rotate about their local
threefold axis.

Table 1 .

Selected geometric parameters (A, °).

N1-C5 1.358 (4) C4-Cs 1.394 (4)
N1—C2 1.420 (4) C4—Cl15 1.451 (4)
N1—C6 1.470 (3) C15—C16 1.334 (4)
C2—C3 1.366 (4) Cl6—C21 1.494 (4)
c-ci 1.462 (4) Cl16—C17 1513 (4)
C3—C4 1.433 (4)

C5—N1—C2 109.0 (2) C5—C4—CI5 1293 (2)
C5—N1—C6 124.8 (2) C3—C4—Cl5 124.8 (2)
C2—N1-C6 126.2 (2) N1-C5—-C4 109.3 (2)
C3—C2—N1 106.7 (3) Cl16—C15—-C4 129.6 (3)
C3—C2—Cl1 1314 (3) C15—-C16—C21 119.1 (2)
N1—C2—Cl1 121.9 (3) C15—C16—Cl17 1232 (3)
C2—-C3—-C4 109.2 (2) C21—-Cl16—C17 117.7 (2)
C5—C4—C3 105.8 (2)

C2—N1-C6—C7 70.1 (3) C4—C15—-Cl6—C17 2.7(5)
N1—-C6—C7—08 22.4 (4) C15—C16—C17—018 91.5 (4)
N1—-C2—C11-012 —29(5) C15—C16—C21—-022 6.0 (5)
C5—C4—C15—Cl6 —83(5)

Data collection: Syntex Software (Syntex, 1973); cell refinement:
Syntex Software; data reduction: XP21 (Pavel¢ik, 1987); program(s)
used to solve structure: SHELXS97 (Sheldrick, 1990); program(s)
used to refine structure: SHELXL97 (Sheldrick, 1997); molecular
graphics: ORTEPII (Johnson, 1976); software used to prepare
material for publication: SHELXL97.

This work was supported by the Grant Agency of the
Slovak Republic, project Nos. 1/8216/01 and 1/6095/99.

Supplementary data for this paper are available from the IUCr electronic
archives (Reference: JZ1455). Services for accessing these data are
described at the back of the journal.
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