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Abstract

The diacetylamino moiety of the title compound,
Ci12H14N2Oy, is shown to adopt a syn—anti conforma-
tion and is twisted away from the perpendicular to the

aryl ring.

Comment

During ongoing research on heterocyclic compounds
with medicinal activity, the synthesis of N-acetyl-2,5-
dimethyl-6-nitroanilide was sought (Suzuki, Ishibashi,
Murashima & Tsukamoto, 1991; Sotomatsu, Shigemura,
Murata & Fujita, 1993). No reaction took place between
.2,5-dimethyl-6-nitroaniline and acetic anhydride at room
temperature, but on heating overnight N,N-diacetyl-

1 Alternative name: 3,6-dimethyl-2-nitrophenyldiacetamide.
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2,5-dimethyl-6-nitroaniline, (I), was produced, with
no traces of the monoacetylated product. The crystal
structure determination was undertaken in order to gain
information on the conformation of the diacetylaniline
fragment.

N(COMe),

NO,
M

The crystal structure of (I) was found to consist of
discrete molecules, with no intermolecular contacts sig-
nificantly less than the sum of van der Waals radii. The
internal angles of the highly substituted benzene ring
display wide variations from trigonal geometry. The
range is 115.6(3)-123.3(3)° (Table 1) which can be
explained by the inductive effects of the substituents
(Domenicano, 1992). Similarly the aryl ring bond dis-
tances span the range 1.364 (6)-1.392 (4) A. The widen-
ing of the C(2)—C(1)—C(6) angle observed in p-bis-
(diacetylamino)benzene (Beagley, Flowers, Hafees &
Pritchard, 1987) is cancelled in (I) by the large inductive
effect of the ortho-NO, group.

As may be expected, atoms C(10), O(1), C(9), N(1)
and C(11) in compound (I) are coplanar, while a twist
about the N(1)—C(11) bond displaces the O(2) and
C(12) atoms from this plane (Table 1. The diacetylamino
(DAA) group adopts a syn-anti conformation with re-
spect to the aryl ring and is shifted away from the per-
pendicular to the ring plane [C(2)—C(1)—N(1)—C(9)
—104.0 (4) and C(2)—C(1)—N(1)—C(11) 77.9(4)°]. A
search of the Cambridge Structural Database (Allen &
Kennard, 1993) found further structures (Irving & Irv-
ing, 1989; Reboul, Pepe, Siri, Odden, Rahal, Soyfer
& Barbe, 1992; Reboul, Rahal, Pepe, Odden, Siri,
Astier, Soyfer & Barbe, 1992; Wieckowski & Kry-

Fig. 1. The molecular structure of compound (I) with the atomic
numbering. Non-H atoms are shown as 50% probability ellipsoids
and H atoms as small spheres of arbitrary size.
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gowski, 1981) to give a total of nine DAA fragments
bonded to aryl rings. All fragments have the same
syn—anti conformation as compound (I) and the fol-
lowing points are noted: the angle about the N(1)
atom subtended by the aryl ring and the syn-carbonyl
group is always small [range 114.4 (4)-116.8 (3)°] and
there is a corresponding increase in the angle equiv-
alent to C(9)—N(1)—C(11) of (I) [range 122.8(3)-
126.0 (2)°]. Furthermore, the angle about the C atom
of the anti-carbonyl group subtended by the N atom
and the methyl C atom [N(1)—C(11)—C(12) in (I)] is
also tighter than expected [range 116.0(3)-118.7 (4)°].
The net effect of this is that the syn-carbonyl and syn-
methyl groups are positioned closer to the aryl ring
[C(1)---O(1) 2.616 (4) and C(1)---C(12) 2.794(5) A in
(D], whereby the steric strain in the O(2)- - -C(10) inter-
action is relieved [O(2)- - -C(10) 2.735 (5) A].

Experimental

Treatment of 2,5-dimethyl-6-nitroaniline with acetic anhydride
and pyridine at 373 K overnight gave (I) in 78% yield. Crystals
were obtained from an ethyl acetate/hexane solution.

Crystal data
C|2H|4N204 Mo Ko radiat‘i’on
M, = 250.25 A =0.71069 A
Orthorhombic Cell parameters from 19
P2,2,2, . reflections
a=12231(2) A 9 =9.2-12.1°
b=13.643(3) A 2 = 0.098 mm™'
c=7733(3) A, T=295K
V=1290.3(5) A’ Needle
Z=4 0.60 x 0.20 x 0.05 mm
D, =128 Mgm™ Colourless
D,, not measured
Data collection
Rigaku AFC-7S diffractom- Rin = 0.026

eter Omax = 25°
w/20 scans h=0— 14
Absorption correction: none k=0—16
2500 measured reflections I=-9—-9

3 standard reflections
every 150 reflections
intensity decay: 5.97%

2291 independent reflections
1650 reflections with
1> 050

Refinement

Refinement on F Apmax = 025 ¢ A3

R = 0.0682 Apmin = 037 e A2
wR = 0.0456 Extinction correction:
S =1.200 Zachariasen type 2

1650 reflections
164 parameters

H atoms not refined
w = 1/o*(F)
(A/0)max = 0.0002

Gaussian isotropic
Extinction coefficient:
3.0(3) x 107°
Scattering factors from Inter-
national Tables for X-ray
Crystallography (Vol. 1V)
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Table 1. Selected geometric parameters (A, °)
0(1)—C(9) 1195 (4)  N(1)—C(11) 1.414 (3)
02)—C(11) 1197 4)  N@)—C(6) 1.470 (4)
0(3)—N(2) 1209 4)  C(1)H—C(2) 1.387 (4)
0(4)—N(2) 1209 4)  C(1)—C(6) 1392 (4)
N(H—C(1) 1446 (4)  CO—C(0) 1.497 (5)
N(1)»—C(9) 1400 4)  C(11)—C(12) 1.485 (5)
C(1)—N(1)—C(9) 1156 (3)  C(3)}—C(4)—C(5) 121.9 (3)
C(1H—N()—C(11) 1189 (3)  C(A)—C(5—C(6) 115.6 (3)
C(9—N(1)—C(11) 1254 3)  N@)—C(6)—C(1) 117.8 (3)
0(3)—N(2)—0(4) 1238 3)  N(2)—C(6)—C(5) 118.8 (3)
0(3)—N(2)—C(6) 1179 3)  C(1H—C(6)—C(5) 1233 3)
O(4)—N(2)—C(6) 1183 (3)  O(1)—C(9—N(1) 1189 (3)
N(1)—C(1)—C(2) 1194 3)  O(1)—C(9)—C(10) 120.5 (3)
N(1)—C(1)—C(6) 1209 3)  N(1)—C(9)—C(10) 120.5 (3)
C(2)—C(1)—C(6) 1197 (3)  O()—C(11)—N(1) 121.3 (3)
C(1)—C(2)—C(3) N7.1(3)  02—C(11)—C(12) 1225 (3)
C(2)—C(3)—C(4) 1223 (4)  N(H—CODH—C(12) 1162 (3)
C(2)—C(1—N(1)—C(9) —104.0 (4)
C2)—C(H—N(1H—C11) 77.9 (4)
C(10)—C(9)—N(1)—C(1) 1.5 (5)
O(1)—C(9)—N(1)—C(11) —1797 (3)
0(2)—C(11)—N(1)—C(9) 18.0 (5)
C(9)—N(1)—C(11)—C(12) —162.1 (3)
0(3)—N@2)—C(6)—C(1) —122.7 (4)
0(4)—N(2)—C(6)—C(1) 57.0 (4)

Compound (I) suffered a loss of crystallinity on cutting and
this necessitated the use of a large acicular sample. Data were
corrected for linear decay effects. H atoms were placed in
calculated positions with a C—H distance of 0.96 A and Ui,
values 1.2 times the U, values of the ridden atoms. Methyl-
group orientations were derived from a difference synthesis.

Data collection: MSC/AFC Diffractometer Control Software
(Molecular Structure Corporation, 1985). Cell refinement:
MSCIAFC Diffractometer Control Software. Data reduction:
TEXSAN (Molecular Structure Corporation, 1993). Program(s)
used to solve structure: SIR (Burla et al., 1989). Program(s)
used to refine structure: TEXSAN. Molecular graphics: OR-
TEPI (Johnson, 1976). Software used to prepare material for
publication: TEXSAN.

Financial support from Proteus Molecular Design Ltd
is gratefully acknowledged.

Lists of atomic coordinates, displacement parameters, structure factors
and complete geometry have been deposited with the IUCr (Reference:
AB1426). Copies may be obtained through The Managing Editor,
International Union of Crystallography, 5 Abbey Square, Chester CHI
2HU, England.
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Abstract

A new and efficient route for the preparation of
substituted S-lactones from chromium—carbene com-
plexes gave the title complex, Cj9H240s, as the major
stereoisomeric product.

Comment

Recently, we have discovered (Harrity, Kerr, Middlemiss
& Scott, 1997) and subsequently developed (Harrity,
Heron, Kerr, McKendry, Middlemiss & Scott, 1996)
the reaction of «,3-unsaturated chromium—carbene com-
plexes with propargylic alcohols to provide efficient
methods for the synthesis of highly functionalized
B-lactones. This entirely novel (3-lactonization process
further extends the use of chromium—carbene complexes
in organic synthesis and, in turn, provides good to high
yielding routes to this biologically important molecular
sub-unit which, by our protocols, contains the syntheti-
cally attractive and highly flexible enol-ether moiety.
4-Cyclohexanespiro{3-[2-methoxy-2-(2,6-dimethoxy-
phenyl)ethenyljoxetan-2-one} was prepared in 74%
yield, as a 3:1 mixture of Z and E isomers, on reflux-

t Alternative name: 3-[(Z)-2-methoxy-2-(2,6-dimethoxyphenyl)ethen-
yl]-1-oxaspiro{3.5]nonan-2-one.

© 1997 International Union of Crystallography
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Ci2H(4N>0O4

ing a THF solution of pentacarbonyl[methoxy(2,6-di-
methoxyphenyl)methylene]chromium(0) with an excess
of 1-ethynyl-1-cyclohexanol in the presence of triethyl-
amine and acetic anhydride. The original stereo-
chemical assignment of the enol-ether geometry was
based on 'H NMR spectroscopy and NOESY stud-
ies of the mixed product and the analogous ethoxy
species, 4-cyclohexanespiro{3-[2-ethoxy-2-(dimethoxy-
phenyl)ethenyl]oxetan-2-one}, which indicated that the
major component was the Z isomer, (I), around the
double bond. Slow recrystatlization of the product from
petroleum ether (303-313 K) allowed isolation of the
major component (correlated by 'H NMR studies) and
X-ray analysis was undertaken in order to confirm that
it was indeed the Z isomer. Subsequent 'H NMR stud-
ies, supported by this structure elucidation, correlated
this species with the major isomer from other lactoniza-
tions and established a more routine diagnostic process
for the NMR-shift-based identification of the enol—ether
isomers.

OMe oMe

H
MeO

M

The molecular structure shown in Fig. 1 contains
a near planar [-lactone four-membered ring system
with a typical shortening of the O(1)—C(8) distance
[O(1)—C(8) 1.351 (3) A and O(1)—C(1) 1.504 (3) A;
see Table 1] due to the conjugation effect. The geo-
metrical constraints of the four-membered ring leads

Fig. 1. ORTEPII (Johnson, 1976) view of compound (I). Non-H atoms
are shown as 50% probability ellipsoids and H atoms are shown as
small spheres of arbitrary radii.
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