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Abstract  

The nitro group in 1,3,5-triisopropyl-2-nitrobenzene is 
almost perpendicular to the aromatic ring. The crystal 
structure is disordered, which is indicated by the large 
Ueq values of the atoms of the four substituent groups. 
The C - - C  distances in the isopropyl groups lie within the 
range 1.30-1.55 A. 

C o m m e n t  

Sterically hindered nitrobenzenes of the type 1,3,5-tri-R- 
2-nitrobenzene (with R = Me, Et, ipr, tBu), bearing bulky 
alkyl substituents in positions ortho to the nitro group, 
are mostly resistant to light-induced hydrogen abstraction 
from external sources. Rather, reductive processes initi- 
ated by intramolecular hydrogen abstraction predominate 
i f R  = Et, iPr, tBu (D6pp & Miiller, 1979; Kitaura & Mat- 

t Present address: University of Bern, Laboratory for Chemical and 
Mineralogical Crystallography, Freiestrasse 3, CH-3012 Bern, Switzer- 
land. 

O2 

N 

01~) C9 

~blC 1 3 

Fig. 1. PLUTO (Motherwell & Clegg, 1978) drawing showing the num- 
bering system of the title compound. The H atoms are shown but not 
labelled. 

suura, 1971). The present crystal-structure determination 
was undertaken to obtain a better insight into the geome- 
try of the nitro group. 

The crystals were of poor quality. The atoms of the iso- 
propyl and nitro groups have high Ueqvalues and e.s.d.'s, 
indicating disorder. This is reflected in the lower accu- 
racy of the corresponding bond distances and angles. The 
maximum distance of a ring atom from the best plane 
through the benzene ring is 0.03 (3) A. The nitro group 
is rotated 84 (1) ° out of the aromatic plane. In nitrome- 
sitylene (R = Me), the nitro group is tilted 66 ° out of the 
plane of the aromatic ring (Trotter, 1959). In the title com- 
pound and in nitromesitylene, the endocyclic angles of 
the benzene ring show the same behaviour: an increase 
in the endocyclic angle at the substituent site carrying the 
nitro group and a decrease (on average) at the substituent 
sites carrying the alkyl groups. These observations are 
in agreement with the investigations of Domenicano & 
Murray-Rust (1979). 

E x p e r i m e n t a l  

Crystal data 

C15H23NO2 
Mr = 249.35 
Monoclinic 
Ia 
a = 10.851 (2)~, 
b = 14.057 (2) ,~, 
c = 11.350 (2) £ 
/3 = 114.80 (1) ° 
V = 1571.6 (5) A 3 
Z = 4  
D~ = 1.054 Mg m -3 

Data collection 
Enraf-Nonius CAD-4 

diffractometer 
0/20 scans 
Absorption correction: 

none 
3160 measured reflections 
1489 independent reflections 
800 observed reflections 

[I > 2.5a(/)] 

Refinement 
Refinement on F 
Final R = 0.074 
wR = 0.096 
S = 0.284 
800 reflections 
179 parameters 
H-atom parameters not re- 

fined; methyl H atoms 
restrained 

w = 1/(6.72 + Fo 
+ 0.0062F 2) 

(A/tr)max =0.427 

Cu Ka radiation 
= 1.5418/~ 

Cell parameters from 23 
reflections 

0 --- 29.9- 33.9 ° 
# -- 5.16 cm -1 
T-- 253 K 
Rod 
0.8 x 0.25 × 0.2 mm 
Colourless 

0m~x = 69.91 ° 
h = -13  ~ 13 
k=O--* 17 
I = - 1 3 ~ 0  
2 standard reflections 

frequency: 60 min 
intensity variation: 5.8% 

Apm~x = 0.137 e A -3 
Apm~n = -0.227 e A -3 
Extinction correction: 

Zachariasen (1967) 
Extinction coefficient: 

g = 3 (2) × 10 -6 
Atomic scattering factors 

from International Tables 
for X-ray Crystallogra- 
phy (1974, Vol. IV, Table 
2.2B) 
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Table 1. Fractional atomic coordinates and equivalent 
isotropic thermal parameters (A2) 

U e q  -- 1 • • ~ EiEjVija i aj ai.ay. 

x y z Ueq 
C 1 0.703 (2) 0.7750 (9) 0.589 (2) 0.065 (8) 
C2 0.596 (2) 0.8210 (4) 0.600 (2) 0.064 (4) 
C3 0.492 (2) 0.7751 (8) 0.623 (2) 0.065 (8) 
C4 0.496 (2) 0.674 (1) 0.624 (2) 0.069 (7) 
C5 0.602 (3) 0.6281 (5) 0.606 (2) 0.078 (5) 
C6 0.700 (2) 0.6788 (9) 0.590 (2) 0.069 (8) 
C7 0.812 (2) 0.832 (1) 0.565 (3) 0.10 (1) 
C8 0.832 (2) 0.800 (1) 0.450 (2) 0.12 (1) 
C9 0.946 (2) 0.820 (1) 0.688 (2) 0.12 (1) 
CIO 0.375 (2) 0.827 (1) 0.634 (2) 0.071 (8) 
CII 0.359 (2) 0.792 (1) 0.757 (2) 0.11 (1) 
C12 0.245 (2) 0.817 (1) 0.517 (2) 0.14 (2) 
C13 0.586 (4) 0.5195 (6) 0.606 (3) 0.12 (1) 
C14 0.512 (2) 0.4799 (9) 0.481 (2) 0.18 (2) 
C15 0.586 (2) 0.475 (1) 0.705 (2) 0.17 (2) 
N 0.607 (2) 0.9265 (5) 0.607 (3) 0.086 (5) 
Ol 0.522 (2) 0.9657 (7) 0.501 (2) 0.15 (1) 
02 0.659 (2) 0.966 (1) 0.702 (2) 0.14 (1) 

Table 2. Geometric parameters (,A,, o) 
CI--C2 1.38 (3) C5--C13 1.54 (1) 
C1--C6 1.35 (2) C7--C8 1.47 (4) 
C1--C7 1.55 (3) C7--C9 1.54 (3) 
C2--C3 1.41 (3) C10--Cll 1.55 (3) 
C2--N 1.488 (9) C10--C12 1.49 (3) 
C3--C4 1.42 (2) C13--C14 1.42 (3) 
C3--C10 1.51 (3) C13--C15 1.30(4) 
C4--C5 1.41 (4) N--O1 1.29 (3) 
C5--C6 1.35 (3) N--O2 1.14 (3) 

C2--CI--C6 116 (2) C1--C7--C8 114 (2) 
C2--C1--C7 121 (1) CI--C7--C9 106 (2) 
C6--C 1--C7 123 (2) C8--C7--C9 110 (2) 
CI--C2--C3 125 (1) C3--C10--Cll 110 (1) 
CI--C2--N 115 (2) C3--C10--C12 113 (2) 
C3--C2--N 120 (2) C3--C10--H10 108 (7) 
C2--C3--C4 116 (2) C 11--C 10--C 12 110 (2) 
C2--C3--C10 124 (1) C5--C13--C14 114 (2) 
C4--C3--C10 120 (2) C5--C13--C15 122 (3) 
C3--C4--C5 119 (2) C 14--C 13--C 15 118 (2) 
C4--C5--C6 121 (1) C2--N--O1 111 (2) 
C4--C5--C13 111 (2) C2--N--O2 122 (2) 
C6--C5--C13 128 (3) O1--N--O2 124 (1) 
C 1--C6--C5 123 (2) 

The compound was synthesized according to literature proce- 
dures (Newton,  1943). Absent  reflections hkl, h + k + l = 2n + 
1 and hOl, h -- 2n + I, indicated the non-standard space group 
la [No. 9, s tandard setting Cc, International Tables for X-ray 
Crystallography (1965, Vol. I)]. The structure was solved by di- 
rect methods  (SIMPEL; Schenk & Hall, 1990) and refined by 
full-matrix least-squares calculations with anisotropic tempera-  
ture factors for the non-H atoms and isotropic temperature  fac- 
tors for the H atoms kept fixed at 0.08 A 2. The H atoms were  
posit ioned geometr ical ly  and included as riding atoms in the 
structure-factor calculations. Data collection: CAD-4 Software 
(Enraf-Nonius ,  1989). Cell refinement:  CELCONprogram com- 
parable to Xtal LATCON (Hall & Stewart,  1990). Data reduc-  
tion: Xtal ADDREF. Program(s)  used to solve structure: Xtal 
SIMPEL. Program(s)  used to refine structure: Xtal CRYLSQ. 
Molecular  graphics: PLUTO(Motherwell & Clegg, 1978). Soft- 
ware  used to prepare material  for  publication: Xtal BONDLA, 
CIFIO. 

The authors thank Ing. Jan Fraanje for collecting the 
X-ray data. 
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Lists of structure factors, anisotropic thermal parameters, H-atom coor- 
dinates and complete geometry have been deposited with the British Li- 
brary Document Supply Centre as Supplementary Publication No. SUP 
71333 (14 pp.). Copies may be obtained through The Technical Editor, 
International Union of Crystallography, 5 Abbey Square, Chester CH 1 
2HU, England. [CIF reference: SH 1053] 

References 
Domenicano, A. & Murray-Rus4 P. (1979). Tetrahedron Lett. pp. 2283- 

2286. 
DSpp, D. & Miiller, D. (1979). Recl Tray. Chim. Pays-Bas, 98, 297-302. 
Enraf-Nonius (1989). CAD-4 Software. Version 5.0. Enraf-Nonius, 

Delft, The Netherlands. 
Hall, S. R. & Stewart, J. M. (1990). Editors. Xtal3.0 Reference Manual. 

Univs. of Western Australia, Australia, and Maryland, USA. 
Kitaura, Y. & Matsuura, T. (1971). Tetrahedron, 27, 1583-1595. 
Motherwell, W. D. S. & Clegg, W. (1978). PLUTO. Program for Plot- 

ting Molecular and Crystal Structures. Univ. of Cambridge, England. 
Newton, A. (1943). J. Am. Chem. Soc. 65, 2434-2439. 
Schenk, H. & Hall, S. R. (1990). SIMPEL. In Xtal3.0 Reference Manual, 

edited by S. R. Hall & J. M. Stewart. Univs. of Western Australia, 
Australia, and Maryland, USA. 

Trotter, J. (1959). Acta Cryst. 12, 605-607. 
Zachariasen, W. H. (1967). Acta Cryst. 23, 558-564. 

Acta Cryst. (1993). C49, 1971-1973 

Structure of 6-tert-Butyl-3,3-dimethyl-3H- 
indolium-l-oxide 

DmK J. A.  DE RIDDER t AND HENK SCHENK 

University of Amsterdam, Laboratory for 
Crystallography, Nieuwe Achtergracht 166, 
1018 WV Amsterdam, The Netherlands 

DIETRICH D6PP 

Universitdt Duisburg, Fachgebiet Organische Chemie, 
Lotharstrasse 1-21, 47048 Duisburg, Germany 

(Received 8 February 1993; accepted 17 May 1993) 

Abstract 
Crystallographic characterization of 6-tert-butyl-3,3- 
dimethyl-3H-indolium-l-oxide has shown that the bi- 
cyclic ring moiety is almost planar. The N--O bond of 
1.29 (1) A, has mainly single-bond character. 
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