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Orthorhombic Cell parameters from 25

Pbca . reflections

a=9481009) A | 6= 13-15°

b =19.8360 (19) A = 0.085 mm™'

c=13.1780(14) A T=296 K

V=24783(4) A’ Prism

Z=38 0.50 x 0.25 x 0.22 mm

D, =128 Mgm™* Yellow

D,, not measured

Data collection

Enraf-Nonius CAD-4 R = 0.012
diffractometer Omax = 24.97°

w—26 scans h=0— 11

Absorption correction: none k=-23 -1

2306 measured reflections I=0— 15

3 standard reflections
frequency: 60 min
intensity decay: 0.5%

2174 independent reflections
1528 reflections with
I> 20D

Refinement

Refinement on F°

R[F?> > 20(F)] = 0.036
wR(F*) = 0.135

S =0951

(A/0)max = 0.011
Apman = 0.139 ¢ AT
Apmin = —0.166 ¢ A~°
Extinction correction:

2174 reflections SHELXL97
176 parameters Extinction coefficient:
H atoms treated by a 0.0073 (16)

mixture of independent

and constrained refinement
w = U[a*(F}) + (0.1P)*]

where P = (F} + 2F3)/3

Scattering factors from
International Tables for
Crystallography (Vol. C)

Table 1. Selected geometric parameters (A, °)

NI—NI1 1.4045 (18) NI2—CI3 1.345 (2)
NI—C3 1.2956 (19)  Ci13—C14 1.486 (2)
N2—C3 1.343 (2) Ci4—Cl19 1.383 (2)
NI1—CI3 1.2982 (19)

NI1—N1—C3 LSS (12)  NI—C3—N2 12594 (15)
NI—NI1—C13 112,02 (12)  NI1—CI3—NI12 124.92 (15)
C3—NI—NI11—CI13 173.53 (13)  N12—CI13—CIl4—NI5 16.6 (2)
N2—C3—C4—NS 2912)

Table 2. Hydrogen-bonding geometry (A °)

D—H---A D—H H-- A DA D—H-..A
N2—H2B. . .NI1§ 0.89 (2) 2.21 () 3.073 (2) 1549 (17)
NI12—HI12B. - .N11" 0.89 (2) 2262 (19) 3.0918 (19) 154.8 (17)

Symmetry codes: (1) x — 4,v, 4 — i) L +x,y, 3 — 2

Data collection: CAD-4/PC (Enraf-Nonius, 1993). Cell refine-
ment: CAD-4/PC. Data reduction: XCAD4 (Harms & Wocadlo,
1996). Program(s) used to solve structure: SHELXS97
(Sheldrick, 1997b). Program(s) used to refine structure:
SHELXL97 (Sheldrick, 1997a). Molecular graphics: PLU-
TON9S2 and PLATONS2 (Spek. 1992). Software used to pre-
pare material for publication: SHELXL97.

Thanks are extended to Dr K. M. Watson for the gift
of the title compound.

© 1998 International Union of Crystallography
Printed in Great Britain - all rights reserved

Supplementary data for this paper are available from the [UCr
electronic archives (Reference: FG1463). Services for accessing these
data are described at the back of the journal.
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hydro-2-methyl-4-nitro-5,8-methano-9H-
fluoren-9-one

HoonG-KuN Fun,“ KaNDASAMY CHINNAKALL“YT NIRMAL
KuMaRr HAZRA,b DIPAKRANJAN MAL,b GuRr DayaL
Ni1GaM® AND IBRAHIM ABDUL Razak®

“X-ray Crystallography Unit, School of Physics, Universiti
Sains Malaysia, 11800 USM, Penang, Malaysia, "Department
of Chemistry, Indian Institute of Technology, Kharagpur

721 302, West Bengal, India, and ‘ Department of Physics
and Meteorology, Indian Institute of Technology, Kharagpur
721 302, West Bengal, India. E-mail: hkfun@usm.my

(Received 13 March 1998, accepted 28 May 1998)

Abstract

The six-membered ring of the title compound,
C)sH7NOy, adopts a half-chair conformation, and the
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methyl and nitro groups are attached equatorially to it.
The five-membered ring fused to it is in a flattened
envelope conformation. In the norbornene ring system,
the six-membered ring adopts a fairly symmetrical boat
conformation and the two five-membered rings formed
by the bridging C atom adopt envelope conformations.
The mean plane through the fused five-membered ring
forms dihedral angles of 31.14 (5) and 84.28 (7)° with
the mean planes of the adjacent six-membered rings.

Comment

The cis-hydrindane carbon skeleton is found to occur in
many bioactive sesquiterpenoids and steroids (Corey &
Cheng, 1989). It is also used as a synthon for the syn-
thesis of a wide range of natural products (Ho, 1988).
Though a number of methodologies for the synthesis
of cis-hydrindane exist in the literature, the prepara-
tion of stereo-defined substituted hydrindanes poses a
considerable challenge to the synthetic chemists. We
have recently developed a methodology for the stereo-
controlled fabrication of cis-hydrindanes (Mal & Hazra,
1998). This route has yielded the precursor fluorenone,
in which a cis-hydrindane structure is embedded. Al-
though NMR study of the title compound, (I), revealed
the relative stereochemistry of the substituents of ring
A, their orientation with respect to ring C could not
be ascertained. As a result, the X-ray structure analysis
was undertaken to deduce the full stereostructure of the
compound.

The bond lengths observed in this structure show
normal values (Allen er al., 1987); C9—CIl0 shows
double-bond character. The six-membered ring A adopts
a half-chair conformation, with asymmetry parame-
ter AC(C2-C1) = 0.0058 (8); the methyl and nitro
groups are attached equatorially to it. The fused five-
membered ring (B) adopts a flattened envelope confor-
mation [AC(C5) = 0.0019 (8)], with C5 deviating from
the C6—C7—C12—C13 plane by 0.141 (2) A. The six-
membered ring (C) of the norbornene ring system is
a fairly symmetrical boat. The mean plane through
the fused five-membered ring forms dihedral angles of
31.14 (5) and 84.28 (7)° with the mean planes of the ad-
jacent six-membered rings. The epoxy plane is inclined
at an angle of 73.10(7)° with respect to the attached
A ring and the nitro group is twisted by 47.6(1)°.
The mean planes through rings A and C form a di-
hedral angle of 59.08 (7)°. The geometry of the nor-
bornene ring system is the same, within experimental

CisH7NOy

error, as other norbornene systems (Beddoes ez al., 1993;
Dvorkin er al., 1987). The crystal structure is stabilized
by van der Waals interactions.

Fig. 1. The structure of the title compound showing 50% probability
displacement ellipsoids and the atom-numbering scheme.

Experimental

Tricyclo[5.2.1.03“’]deca-3,8—dien-5-one was treated with nitro-
methane in the presence of 1.8-diazabicyclo[5.4.0]Jundecene
(DBU) to give an oil, which was subsequently treated
with methacrolein. again in the presence of DBU, to give
2.3.4.4a.4b,5,8.8a-octahydro-2-methyl-4-nitro-5.8-methano-
9H-fluoren-9-one. This was then epoxidized to give the title

compound, which was crystallized from ethanol by cooling to
258 K.

Crystal data

CisH;7NO;, Mo Ka radiation
M, = 275.30 A=071073 A
Monoclinic Cell parameters from 4864
P2, /c reflections
a=11532002) A 6 = 1.5-33.0°

= 11.2967(2) A @ = 0.099 mm™!
c = 103406 (2) A T=293(2)K
8=96312(1)° Block
V= 133894 (4) A} 0.48 x 0.40 x 0.28 mm
Z=4 Colourless

D, = 1.366 Mg m™*
D,, not measured

Data collection

Siemens SMART CCD area- 2334 reflections with

detector diffractometer I > 20()
w scans Rin = 0.024
Absorption correction: none Onar = 27.5°

8611 measured reflections h=-14 — 14
3057 independent reflections k=0 — 14
=013

Refinement

Refinement on F*

R[F* > 20(F")] = 0.048
wR(F?) = 0.132

(A/0)mar < 0.001
Apmu\ =0.249 ¢ A:‘ N
Apmm =-0.190¢ A~
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S =1.054
3056 reflections
249 parameters
All H atoms refined
w = U[o*(F}) + (0.0610P)
+ 0.3308P]
where P = (F} + 2F>)/3

Extinction correction: none

Scattering factors from
International Tables for
Crystallography (Vol. C)

Table 1. Selected bond lengths (/i )

01—Cé6 1.215(2) 04—N1 1.205 (2)
02—Cs5 1.450 (2) NiI—Ci 1519 (2)
02—C4 1.452 (2) C4—Cs 1.470 (2)
O3—NI 1.202 (2) C9—C10 1.321 (3)

The data collection covered a hemisphere of reciprocal space
by a combination of three sets of exposures; each set had a
different  angle (0, 88 and 180°) for the crystal and each
exposure of 30 s covered 0.3° in w. The crystal-to-detector
distance was 4 cm and the detector swing angle was —35°.
Coverage of the unique set is over 99% complete. Crystal
decay was monitored by repeating 30 initial frames at the end
of data collection and analysing the duplicate reflections; it
was found to be negligible. The structure was solved by direct
methods and refined by full-matrix least-squares techniques.
All H atoms were located from a difference Fourier map and
refined isotropically.

Data collection: SMART (Siemens, 1996¢). Cell refinement:
SAINT (Siemens, 1996a). Data reduction: SAINT. Program(s)
used to solve structure: SHELXTL (Siemens, 19964). Pro-
gram(s) used to refine structure: SHELXTL. Molecular graph-
ics: SHELXTL. Software used to prepare material for publica-
tion: SHELXTL and PARST (Nardelli, 1995).
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Abstract

In the title compound [2-hydroxybenzaldehyde 2-py-
ridylcarbonylhydrazone hemihydrate, C,3H,;N;0,.-
0.5H;0 or (1).0.5H,0], molecules of (1) are linked
pairwise through intermolecular N—H---N hydrogen
bonds. These pairs alternate with hydrogen-bonded
water molecules to form one-dimensional chains.

Comment

Compared to simple hydrazone Schiff bases, acyl, aroyl
and heteroaroyl Schiff bases have an additional O-
donor atom from the carbonyl group, whose presence
introduces a wider range of properties (Dutta & Hossain,
1985). These compounds may therefore function as
polydentate ligands and some reports of their complexes
have appeared (Dutta & Sarkar, 1981; Aggarwal et al.,
1981; Dutta & Das, 1985).

Molecules of (1) are essentially planar [r.m.s. de-
viation from the least-squares mean plane is only
0.051 (7)A] The OI.. NIl separation of 2.669 (S)A
which is less than the sum of the corresponding van
der Waals radius sum (2.85A), suggests a possible

O

— |
C NHN=CH

HO
(1)

intramolecular hydrogen bond, as does the Ol—
HI1.--N1 bond angle of 144.9(5)°. Molecules of (1)
are linked into pairs by intermolecular N2—H2. - -N3'
hydrogen bonds (Fig. 1) [N2---N3' 3.116(5)A and
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