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Lists of structure factors, anisotropic displacement parameters, H-atom
coordinates, complete geometry, including bond distances and angles
involving H atoms, and torsion angles have been deposited with the
IUCr (Reference: CR1129). Copies may be obtained through The
Managing Editor, International Union of Crystallography, 5 Abbey
Square, Chester CH1 2HU, England.
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Abstract

The central four-membered azetidinone ring of the title
compound is puckered significantly with an average ring
torsion angle of 5.1 (1)°. Molecules form infinite two-
dimensional hydrogen-bonded networks via N—H:--N
[N---N 3.379 (3) A] and N—H: - -O [N- - -0 3.056 (3} A]
interactions.
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Comment

The title compound (I) belongs to a class of com-
pounds called monobactams. Its core is a principal
building block of natural and synthetic (3-lactam an-
tibiotics (Chemistry and Biology of (3-Lactam Antibi-
otics, 1982). Its molecular structure (Fig. 1) com-
prises a four-membered cyclic amide with the phenyl
and amino substituents in a trans arrangement. The
geometry of the four-membered ring is similar to
that reported for trans-1-(N-tert-butyl)-3-(N-tert-butyl-
N-ethylamino)-4-methoxycarbonyl-2-azetidinone ~ (II)
(van Vliet, Jastrzebski, Klaver, Goubitz & van Koten,
1987) and  trans-(3R,45)-1-(R)-a-methylbenzyl-3-
(2,2,5,5-tetramethyl-1-aza-2,5-disilacyclopentyl)-4-(2-
pyridyl)-2-azetidinone (III) (van der Steen, Kleijn, Spek
& van Koten, 1990).

/

fBu Si—

J
COOMe . —N 2-CgHN

HN, Ph 1/'\: (\

O Me o Ph

-
M (In I

The previously reported trend of relatively long C—
N and short C==0 amide bonds (compared to normal
amides) being a common feature for monocyclic (Davis
& Storr, 1984) as well as bicyclic (McGregor, 1984) (G-
lactams is not observed here. The significant puckering
of the core four-membered ring is also in disagreement
with earlier observations, but the value of the average

Fig. 1. Structure of (I) with displacement ellipsoids drawn at the 50%
level.
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CioH2N,0

ring torsion angle [5.1(1)°] is consistent with that Table 1. Fractional atomic coordinates and equivalent
isotropic displacement parameters (A?)

observed in the related structure (III) [5.9 (1)° (van der
Steen, Kleijn, Spek & van Koten, 1990)].

The two amine H atoms are hydrogen bonded
to the amine N and keto O atoms, respectivel?',
of symmetry-related molecules [N2—H2A.--N2(x—3,
3—y, —z): N---N = 3.379(3), N—H = 0.92 (3), H-- N
=2.51 (3)A, N—H. - -N = 156 (2)°; N2—H2B. - O +x,
5=, —2): N---0 = 3.056 (3), N—H = 0.87(2), H---O
= 2.26(3) A, N—H---O 151 (2)°]. Hydrogen bonding
Jjoins the molecules into two separate infinite symmetry-
related layers perpendicular to the ¢ axis. In addition, a
short C—H. - -O contact [H1- - -O(1+x, y, z) = 2.60 (2) A]
is observed.

Experimental

The preparation of (I) was performed according to the
procedure described by van der Steen, Kleijn, Jastrzebski
& van Koten (1991). Crystals were obtained from a diethyl

Ueq = (1/3)L:,;Uja} a* aj.a.

x y z Ueq
(0] —0.2795 (3) 0.2702 (2) 0.04019 (8) 0.0788 (6)
N1 0.0561 (3) 0.2792 (2) 0.09043 (7) 0.0559 (6)
N2 0.0553 (4) 0.6317 (3) —0.00017 (8) 0.0576 (6)
Cl1 0.2000 (3) 0.4537 (3) 0.08565 (8) 0.0467 (6)
C2 0.0040 (3) 0.5489 (3) 0.05266 (8) 0.0456 (6)
C3 —0.1093 (4) 0.3464 (3) 0.05810 (8) 0.0537 (7)
C4 0.1067 (9) 0.0819 (4) 0.1088 (2) 0.0918 (13)
Cs 0.2648 (3) 0.5514 (3) 0.13878 (7) 0.0445 (6)
C6 0.4654 (4) 0.6515 (4) 0.14308 (10) 0.0605 (7)
Cc7 0.5196 (5) 0.7528 (4) 0.19060 (11) 0.0753 (11)
C8 0.3755 (5) 0.7536 (4) 0.23415(11) 0.0770(10)
c9 0.1764 (5) 0.6543 (4) 0.23043 (10) 0.0723 (10)
Cl10 0.1201 (4) 0.5529 (3) 0.18318 (8) 0.0572(7)

Table 2. Selected geometric parameters (A, ©)

ether/pentane solution.

Crystal data

CioH12N,O

M, = 176.22
Orthorhombic
P2,2,2,

a=59478 (5) A
b=6.7797 3) A
c=243482 (1) A
V = 981.82 (10) A®
Z=4

D;=1.192 Mg m~3

Data collection

Enraf-Nonius CAD-4
diffractometer
w/26 scans
Absorption correction:
none
3749 measured reflections
1712 independent reflections
1360 observed reflections

> 20

Refinement

Refinement on F?

R(F) = 0.0391

wR(F?) = 0.0971

S§=1.030

1712 reflections

166 parameters

Only coordinates of H atoms
refined

w = 1/[c2(F2) + (0.0549P)?

+ 0.0151P])

where P = (FZ +2F})/3

Mo K« radiation

A=0.71073 A

Cell parameters from 25
reflections

6 =9.0-16.0°

p =0.08 mm™

T =293 K

Needle

0.80 x 0.28 x 0.12 mm

Yellowish

1

Rin = 0.0381
Omax = 24.95°
h=-7—-0
k=—-8-—8
I =-28—128

3 standard reflections
frequency: 60 min
intensity variation: none

(A/)max = —0.030

Apmax =0.125 ¢ A3

Apmin = —0.130 e A3

Extinction correction: none

Atomic scattering factors
from International Tables
for Crystallography (1992,
Vol. C, Tables 4.2.6.8 and
6.1.1.4)

0—C3 1.217 (3) N2—C2 1.436 (3)
N1—C1 1.465 (2) Cc1—C2 1.556 (3)
N1—C3 1.340 (3) C1—C5 1.504 (3)
N1—C4 1.442 (3) c2—C3 1.535(3)
C1—N1—C3 96.18 (15) N2—C2—Cl1 117.73 (17)
Cl1—N1—C4 130.7(3) N2—C2—C3 121.34 (17)
C3—N1—C4 130.6 (2) C1—C2—C3 85.03 (15)
N1I—C1—C2 86.46 (149 O0—C3—NI1 132.59 (19)
N1—C1—-C5 11593 (16) 0—C3—C2 135.54 (19)
C2—C1—C5 116.97 (16) N1—C3—C2 91.86 (16)

X-ray data were collected with the crystal mounted inside
a Lindemann glass capillary. A collimator with a uniform
primary beam greater than 1 mm was selected. The space
group was derived from the observed systematic extinctions
(h00: h = 2n + 1; OkO: k =2n + 1; 00l: [ = 2n + 1). H
atoms were located from a difference Fourier map and their
positions and individual Ui’s refined. The structure contains
no residual solvent-accessible areas (PLATON; Spek, 1990)

The adopted absolute configuration (Table 2, Fig. 1) was
chosen to be consistent the configuration in related monobac-
tams (e.g. van der Steen, Kleijn, Spek & van Koten, 1990).
The starting material for (I) was achiral.

Data collection: locally modified CAD-4 software, version
5. Cell refinement: SET4 (de Boer & Duisenberg, 1984).
Data reduction: HELENA (Spek, 1993). Program(s) used to
solve structure: SHELXS86 (Sheldrick, 1985). Program(s) used
to refine structure: SHELX193 (Sheldrick, 1994). Molecular
graphics: PLATON (Spek, 1990). Software used to prepare
material for publication: PLATON.

This work was supported in part by the Netherlands
Foundation for Chemical Research (SON) with financial
aid from the Netherlands Organization for Scientific
Research (NWO).

Lists of structure factors, anisotropic displacement parameters, H-
atom coordinates and complete geometry have been deposited with
the TUCr (Reference: FG1021). Copies may be obtained through The
Managing Editor, International Union of Crystallography, 5 Abbey
Square, Chester CH1 2HU, England.
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Two N-Aminoazolylmethylene Derivatives
of Meldrum’s Acid
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Abstract

The structures of two derivatives of Meldrum’s acid,
2,2-dimethyl-5-[N-(1-pyrrolyl)aminomethylene]-1,3-di-
oxane-4,6-dione, C1;H;3N;04, (1), and 2,2-dimethyl-
5-[N-(1-pyrazolyl)aminomethylene]-1,3-dioxane-4,6-di-
one, CioH; N304, (2), which differ only at one posi-
tion in the five-membered ring, are described.

Comment

The title compounds (1) and (2) were synthesized
as part of a pyrolysis study aimed at the prepara-
tion of novel heterocyclic compounds (Blake, Mc-
Nab, Morrow & Rataj, 1993). The crystal structures
were determined because of the current interest in the
structures of N-aminoazoles (de la Concepcion Foces-
Foces, Cano, Claramunt, Sanz, Catalan, Fabero, Fruchier
& Elguero, 1990; Salazar, Espada, Sanz, Claramunt,
Elguero, Garcia-Granda, Diaz & Gomez-Beltran, 1993)
and because of our interest in hydrogen bonding in
aminomethylene Meldrum’s acid derivatives (Blake,
Hunter & McNab, 1989).
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The N-aminopyrrolyl derivative (1) crystallized with
two molecules in the asymmetric unit. One of these,
designated by unprimed atoms, showed the effects
of slight disorder, which gave less reliable molecular
parameters for the region around C7. Fortunately, no
such problem occurred in the other molecule, which is
defined by primed atoms.

The aminomethylene Meldrum’s acid moiety shows
no significant differences between structures (1) and
(2). The presence of hydrogen bonding between O4
and H8 [O4---N8 2.746 (5) and 2.710(3) A in (1) and
(2), respectively] induces detectable asymmetry in the
Meldrum’s acid unit; C4—O4 is significantly longer
than C6—06 and C4—CS5 is significantly shorter than
C5—C6 in both cases. This asymmetry is also reflected
in the bond angles around C5. [Note that the atomic
coordinates and bond lengths for (2) should be compared
with the equivalent primed atomic coordinates and
bond lengths in (1) because of the disorder affecting
the molecule defined by unprimed atoms in (1).] In
methylaminomethylene Meldrum’s acid (3) the quality
of the diffraction data were generally inadequate to
identify such deviations (Blake et al., 1989). The
bond lengths within the N-aminopyrazolyl unit are very
similar to those reported for N-(pyrazol-1-yl)formamide
(4) (Salazar et al., 1993).

There are some significant differences between the
valence angles involving the N-aminoazole units in (1)
and (2), particularly at the ring heteroatom N9. The
angles within the pyrazole ring in (2) are, however, very
similar to those in the formamide (4) (Salazar et al.,
1993).

The atoms 04, C4, C5, C6, 06, C7 and N8 show
small r.m.s. deviations from their best planes of 0.04 (5)
and 0.013(3)A for (1) and (2), respectively. The
corresponding deviations from the planes defined by
N8, N9, C10, C11, C12 and C13 in (1) and NS,
N9, N10, C11, C12 and C13 in (2) are 0.004 (6)
and 0.003 (4) A, respectively. The interplanar angles of
70.3(2) and 41.26 (5)° in (1) and (2), respectively, are
much smaller than the value of 85.5° seen in N-(pyrazol-
1-yl)formamide (4) (Salazar et al., 1993). These lower
values may reflect the fact that the Meldrum’s acid
group promotes more extensive delocalization of the N§
lone pair than does the formyl group.
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