822

Data collection

Stoe Stadi-4 diffractometer
w/0 scans
Absorption correction: none
2432 measured reflections
1726 independent reflections
1163 reflections with

I > 20()
Rine = 0.024

Refinement

Refinement on F?

RIF? > 20(F%)] = 0.054
wR(F?) = 0.143

S =1.018

1726 reflections

142 parameters

H atoms treated by a

Ci HgN,

Omax = 25.02°
h=-9-90
k=-13 -3
1=-13-13

3 standard reflections
frequency: 60 min
intensity decay: none

w = l/[o*(F}) + (0.0553P)"
+ 0.5865P]
where P = (F; + 2F)3
(A/0)max = 0.006_
Apaw = 0232 A™F
Apmin = —0.199 ¢ A~?
Extinction correction: none

Scattering factors from
International Tables for

Crystallography (Vol. C)

mixture of independent
and constrained refinement

Table 1. Selected geometric parameters (/i, °)

N1—C5 1.364 (3) c2—C3 1.387 (4)
N1—Cl1 1.367 (3) C3—C4 1.385 ()
C1—Cé6 1.405 (4) Ca+—Cs 1.385 (4)
C1—-C2 1.418 (3)

C5—NI1—C1 126.3 (2) C4—C3—-C2 123.1 (2)
N1—C1—C2 114.5 (2) C5—Ca4—C3 116.9 ()
Cc3—C2—ClI 119.9 (2) N1—C5—C4 9.1 (3)

For the H-atom treatment, H1 was refined freely, the methyl
H atoms were kept rigid and H3 was refined as riding.

Data collection: DIF4 (Stoe & Cie, 1992a). Cell refinement:
DIF4. Data reduction: REDU4 (Stoe & Cie, 1992b). Pro-
gram(s) used to solve structure: SHELXS86 (Sheldrick, 1990).
Program(s) used to refine structure: SHELXL93 (Sheldrick,
1993). Molecular graphics: XP (Siemens, 1994). Software used
to prepare material for publication: SHELXL93.

We thank Professor L. Ernst, Dr H.-M. Schiebel and
assistants for recording NMR and mass spectra, the
Deutsche Forschungsgemeinschaft for supporting our
collaboration, the Fonds der Chemischen Industrie for
financial support and Mr A. Weinkauf for technical
assistance.

Supplementary data for this paper are available from the IUCr
electronic archives (Reference: FG1411). Services for accessing these
data are described at the back of the journal.
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Abstract

The title compound, C;¢H;3sN-O, adopts a folded con-
formation, with a dihedral angle of 145.0(1)° between
the phenyl-ring mean planes, similar to other molecules
belonging to the same family.

Comment

Phenoxazine derivatives have been studied particularly
for their therapeutic activities (Ionescu & Mantsch,
1967; Mylari et al., 1990; Palmer et al., 1988). Be-
sides their potential pharmacological applications, phen-
oxazine derivatives have also been used for their
antioxidant and stabilizant actions (Fukuzumi er al.,
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1976) for various substrates. Related to one of our
research programs dealing with acrylic monomer stabi-
lization by heterocyclic compounds, the title compound,
(I), was obtained during studies of the reactivity of phen-
oxazine with free radicals.

N
|
L
M
The conformation of the tricycle is folded, with an
angle of 145.0(1)° between the phenyl groups (Cl-
C6 and C9, C8, C11-Cl4). It is interesting to note
that this value is equivalent to the value observed in
phenothiazines of 142 (10)° [average value calculated
from 69 selected phenothiazines found in the Cambridge
Structural Database (Allen & Kennard, 1993)]. The title
molecule is quasi-symmetric with respect to a plane
orthogonal to the tricycle and passing through atoms
O7 and N10. The non-perfect symmetry is induced
by the electrostatic repulsion between heteroatoms O7
and N19. The 1-cyano-1-methylethyl group is rotated
by 7° around the N10—C15 bond with respect to the
symmetric position.
The stability of the crystal is essentially governed

by van der Waals interactions in order to optimize the
intermolecular contacts between the phenyl groups.

Fig. 1. ORTEPII (Johnson, 1976) drawing of the title compound with
displacement ellipsoids of 50% probability.

Experimental

The title compound was obtained by reaction of 2,2’-azobis-
(isobutyronitrile) (0.5 equivalents) with phenoxazine over a
period of 48 h at 333 K in benzene solution. Chromatography
of the crude product on silica gel, eluting with a 1:5 mixture
of diethyl ether and pentane, gave the title compound in
30% yield. The compound was recrystallized as colourless
parallelepipedic crystals from acetone solution.

Crystal data

CisH1aN:O

M, = 250.29

Monoclinic

C2/c

a=25281(4) A

b=6741(1) A

c=15559@3)A

3 =101.92 (3)"0

V =2594.4(8) A’

Z=28

D, = 1.282 Mg m~*

D, =129(2) Mg m~>

D,, measured by flotation in
benzene/chloroform

Data collection

Nonius CAD-4 diffractom-
eter
w/26 scans
Absorption correction: none
3587 measured reflections
3587 independent reflections
2523 reflections with
I > 20(l)

Refinement

Refinement on F>

R[F > 20(F%)] = 0.0440

wR(F?) = 0.0896

S =0.961

3587 reflections

214 parameters

H atoms refined with U =
1.2U.q(bonded atom)

823

Mo Ka radiation

A=0.71073 A

Cell parameters from 25
reflections

6 =9-14°

u = 0.082 mm™'
T=293(12)K
Parallelepiped

042 x 0.38 x 0.23 mm
Colourless

Omax = 30.16°

h=-34 — 34

k=0-9

1=0- 2]

3 standard reflections
frequency: 60 min
intensity decay: none

w = /[ (F,;) + (0.0426P)’]
where P = (F} + 2F3)/3

(A/U)max < 0001°

Apmx = 0211 e A7’

Apmln = -0.153 ¢ A—3

Extinction correction: none

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

Table 1. Selected geometric parameters (A, °)

c1—C2 1.3760 (15)
C1—07 1.3953 (13)
C2—NI10 1.4440 (13)
07—C8 1.3862 (13)
C8—C9 1.3837 (15)
CY9—NI10 1.4425 (12)
2—C1—07 120.72 (9)
C8—07—ClI 11341 (8)
C8—C9—NI10 120.51(9)
CY9—NI10—C2 109.04 (8)
C18—CI5—NI10 110.22(9)
C18—C15—C17 109.34 (10)

Cl4—H14 0.889 (14)
C15—C18 1.489(2)
Ci15—C17 1.531(2)
CI17—HI173 0.90(2)
CI18—N19 1.143(2)
N10—C15—C17 111.19(9)
C18—C15—C16 108.04 (10)
N10—C15—C16 109.66 (9)
C17—CI15—C16 108.30 (11)
N19—C18—C15 179.40 (12)

Data collection: CAD-4 Operations Manual (Enraf-Nonius,
1977). Cell refinement: CAD-4 Operations Manual. Data
reduction: DATARED (Pépe, 1979). Program(s) used to solve
structure: SHELXS86 (Sheldrick, 1985). Program(s) used to
refine structure: SHELXL93 (Sheldrick, 1993). Molecular
graphics: ORTEPII (Johnson, 1976). Software used to prepare
material for publication: SHELXL93.

Supplementary data for this paper are available from the IUCr
electronic archives (Reference: AB1513). Services for accessing these
data are described at the back of the journal.
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Abstract

The title compound, C27H39N305, is photochromic with
spin-trapping properties.

Comment

Photochromic compounds are able to undergo light-
induced reversible colour changes (Bertelson, 1971).
One of the major problems encountered in their use
is their irreversible degradation (Baillet ez al., 1993),
probably involving radical species. In order to increase
the life of these compounds, a spin trap (nitrone)
is added to the molecule (Campredon et al., 1997).

t Alternative name: spiro[1.3,3-trimethylindoline-2.3’-naphtho(2.1-b}-
[1,4]Joxazine]-5"-methylidene-ters-butylamine N-oxide.
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Ci¢H14N-O

All geometric parameters of the title compound, (1),
correspond to the expected values. The orientation of the
nitrone with respect to the phenyl ring is characterized
by the torsion angle C8—C9—CI11—N12 [168.6 (2)°].

s -: ‘vv\‘}.s\\." ’ \@, '®

(%J\}@F 19

6
LCl L2

Fig. 1. ORTEPII (Johnson. 1976) drawing of (1) with displacement
ellipsoids drawn at the 50% probability level. H atoms are drawn
as small circles of arbitrary radii.

Experimental

Nitrone (1) was prepared (Campredon et al., 1997) by ox-
idation of the corresponding hydroxymethyl derivative with
1,1.1-triacetoxy-1, I-dihydro-1,2-benzodioxol-3(1H)-one ac-
cording to the Dess-Martin procedure (Dess & Martin,
1983) followed by condensation of the resulting aldehyde
with tert-butylhydroxylamine (yield 41%). Colourless pseudo-
hexagonal prismatic crystals were obtained by dissolving (1)
in CH:Cl> and saturating this solution with pentane to give a
5:95 mixed solvent.

Crystal data

C27H2N; 02 Mo Ka radiation

M, = 427.53 A =0.71069 A
Monoclinic Cell parameters from 25
P2/c reflections
a=8580(1) A f=9-15°
b=13.901(2) A p = 0.077 mm~'
¢c=19.977(3) A T=2932)K

3 =98.57(2)° Pseudo-hexagonal prism
V= 2356.1 (6) A* 0.5 x 0.3 x 0.3 mm
Z=4 Colourless

D, = 1.205 Mg m~*
D,, not measured
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