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the chemistry of heterocyclic compounds (Knyazev & 
Drozd, 1995). Special attention is paid to compounds 
containing tropylium as an intramolecular cation due to 
their potential for acylotropic tautomerism (Kurbatov et 
al., 1997). The structures of a few such cr complexes 
of derivatives of 2,4,6-trinitrobenzene were previously 
determined using X-ray diffraction (Furmanova et al., 
1980; Olekhnovich et al., 1982). Now we report the 
result of the X-ray investigation of another type of 
zwitterionic Meisenheimer complex (1). 
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Abstract 
In molecules of the title compound, ClsH22N4Os, the 
geometry of the six-membered ring is typical for 
Meisenheimer complexes of 2,4,6-tfinitrobenzene. How- 
ever, the difference between the C- -N bond lengths to 
the nitro groups in para  and ortho positions with re- 
spect to the saturated C atom is less pronounced than in 
related compounds. 

Comment 
Recently, it was demonstrated that dipolar spirocyclic 
Meisenheimer complexes play an important role in 
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The six-membered ring C1-C6 iSo planar to within 
0.019 A,. The C4--C5 [1.377 (7) A] and C5--C6 
[1.369 (7)A] bond lengths are equal within one stan- 
dard deviation. The C2--C3 [1.353 (7)A,] and C3---C4 
[1.402 (7)A,] distances are approximately 0.02 ,~ shorter 
and longer, respectively, than the mean of the C4--C5 
and C5--C6 distances. This bond length distribution 
within the six-membered ring of (1) differs from those 
previously in other dipolar and intermolecular Meisen- 
heimer complexes of 2,4,6-trinitrobenzene (Furmanova 
et al., 1980; Olekhnovich et al., 1982; Borbulevych et 
al., 1998) in which the C2--C3 and C5--C6 bonds are 
considerably shorter than C3--C4 and C4---C5. 

- ~ ~ "  C 2  ~ 03 

Cll 

Fig. 1. View of the title compound. The non-H atoms are shown with 
displacement ellipsoids drawn at the 50% probability level and the 
H atoms have been omitted for clarity. 
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In (1) the C - - N  bond lengths to the nitro groups are 
equal within two standard deviations (Table 1), while 
in the Meisenheimer complex of 2,4,6-trinitrobenzene 
with potassium as the cation (Borbulevych et al., 1998), 
considerable shortening of the C - - N  bond [1.418 (2) A] 
para to the saturated C atom [compared with 1.438 (2) 
and 1.434 (2),4, for the two other bonds] was observed. 
On the other hand, in some dipolar a-complexes with 
tropylium cations (Furmanova et al., 1980; Olekhnovich 
et al., 1982) the difference between the C - - N  bond 
lengths is less pronounced. 

The nitro groups in (1) are almost coplanar with the 
plane of the C1-C6 ring: the O 1 - - N 1 - - C 2 - - C 1 ,  0 3 - -  
N2---C4---C3 and O6--N3---C6---C1 torsion angles 
are - 2 . 7  (7), - 9 . 8  (7) and - 3 . 9  (8) °, respectively, in 
spite of the presence of intramolecular short contacts 
O1 . . .C8  2.971 (8), O1-- .C7 2.803 (9), O1---H7 2.28, 
02 - - .H3  2.33, 0 3 . . . H 3  2.43, 0 4 . . . H 5  2.44, 0 5 . . . H 5  
2.33, O6- . .C8 2.904(8)A,  where the sum of the 
correspondingovan der Waals radii (Zefirov & Zorky, 
1989) is 3.00 A for O and C, and 2.45 A for O and H. 

The five-membered ring in (1) has an envelope 
conformation: the deviation of the flap atom C7 from 
the plane of the other atoms of this ring is 0.25 (1) ,~. 
The angle between the least-squares planes of the six- 
and five-membered rings is 87.5 (2) °. The substituent on 
C7 has an equatorial orientation and the N4---C9 bond 
is synclinal with respect to the C7- -O7  bond. 

The presence of the bulky cation gives rise to short 
intramolecular contacts between its atoms and those of 
dioxolane ring: 0 7 . . . C 1 0  2.914(7), 0 7 . . . H 1 0 B  2.36, 
C7. . .H10B 2.78 and C14. . -H7 2.84,~, where the sum 
of the correspondin~ van der Waals radii is 3.00 ,~ for 
O and C, and 2.87 A for C and H. 

Experimental 
Compound (1) was prepared according to a known procedure 
(Knyazev & Drozd, 1996). Crystals of (1) were obtained by 
isothermal evaporation of a solution of (1) in acetonitrile. 

Crystal data 

CIsH22N408 Mo Ka radiation 
Mr = 386.37 A = 0.71073 ,~ 
Monoclinic Cell parameters from 24 
P2~ / c reflections 
a = 7.879(3) ,4, 0 = 10-11 ° 
b = 10.971 (6) ,4, /z = 0.122 mm -1 
c = 19.831 (9) ,4, T = 193 (2) K 
/3 = 91.20 (3) ° Needle 
V-- 1713.9 (13),~3 0.55 x 0.25 x 0.20 mm 
Z = 4 Red 
D~ = 1.497 Mg m -3 
Om not measured 

Data collection 
Syntex P21/PC diffractom- R i n t  = 0.079 

eter 0max = 25.05 ° 

0/20 scans 
Absorption correction: none 
3223 measured reflections 
2996 independent reflections 
1256 reflections with 

I > 2or(/) 

Refinement 

Refinement on F 2 
R[F 2 > 2or(F2)] = 0.077 
wR(F 2) = 0.172 
S = 1.177 
2940 reflections 
247 parameters 
H-atom parameters 

constrained 

h = - 3  ---, 9 

k = - 12 ~ 13 
1 = - 2 3  --,  23 

2 s tandard  re f lec t ions  

e v e r y  98 re f lec t ions  
in tens i ty  decay :  5 %  

w= 1/[tr2(F if) + (0.1024P) 2] 
where P = (F, 2, + 2F,?)/3 

(,~/O')max < 0.001 
Apmax = 0.55 e ,~ -3  

mpmin = - -0 .30  e /~-3  

Extinction correction: none 
Scattering factors from 

International Tables for 
Crystallography (Vol. C) 

Table 1. Selected geometric parameters  (A, o) 
NI---C2 1.428 (7) N4---C14 1.548 (8) 
N2---C4 1.444 (7) O7--CI 1.429 (6) 
N 3 ~ 6  1.430 (7) O7--C7 1.456 (7) 
N4--C9 1.537 (8) O8--C1 1.414 (6) 
N4--CI0 1.518 (7) O8---C8 1.444 (6) 
N4----C 12 1.516 (7) 

C 1 ~ 7 - - - C 7  109.0 (4) C5----C4--C3 120.9 (5) 
C 1--4)8---C8 109.9 (4) C6--<25---C4 120.3 (5) 
O8--C 1--O7 108.0 (4) C5--C6--CI 125.9 (5) 
C6--CI---C2 107.3 (4) O7---C7---C8 104.9 (4) 
C3---C2--C1 125.1 (5) O8--C8--C7 105.6 (4) 
C2---C3--<24 120.4 (5) 

C8---O8--C1--O7 - 1.9 (6) C2--C I--C6--C5 4.6 (7) 
C7--O7---C 1----O8 -8.9 (6) C2--C3---C4---C5 3.9 (8) 
CI---O7---C7--C8 15.4 (7) C3---C4--C5---C6 -2.7 (8) 
C1--O8--C8---C7 I1.3 (6) C4--C5--C6---C1 -2 .0  (8) 
C6--C1--C2--C3 -3.4 (7) O7---C7---C8---O8 - 16.1 (7) 

The high value of R is attributed to the relatively poor quality 
of the crystal resulting in a weak set of data. 

Data collection: P3 (Siemens, 1989). Cell refinement: P3 
(Siemens, 1989). Data reduction: XDISK (Siemens, 1991). 
Program(s) used to solve structure: SHELXTL-Plus/PC. Pro- 
gram(s) used to refine structure: SHELXTL-Plus/PC. Molec- 
ular graphics: SHELXTL-Plus/PC. Software used to prepare 
material for publication: SHELXTL-PIus/PC. 
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2-(3,5-Dinitropyridyl-2-oxy)-3,5,7-trimethyl- 
cyclohepta-2,4,6-trien- 1-one 

et al., 1985). The intermediate in this nucleophilic re- 
arrangement is a dipolar spirocyclic Meisenheimer com- 
plex containing tropylium (cycloheptatrienylium) as an 
intramolecular cation. Such a situation gives rise to an 
equilibrium between the ring-opened and ring-closed 
isomers in solution and their interrelation is determined 
by many factors (Olekhnovich et al., 1994). In several 
cases in the literature, the ring-closed form of such zwit- 
terionic Meisenheimer complexes was observed in the 
crystal phase (Furmanova et al., 1980; Olekhnovich et 
al., 1982). The aim of the present X-ray study is to 
establish the structural isomer of (I) in the crystal. 

In the crystal phase, molecules of (I) exist in the ring- 
opened form. The seven-membered ring is considerably 
twisted with respect to the pyridine ring, probably 
due to the presence of short intramolecular contacts: 
N1.. .C7 = 2.947(3) and O6...C1 = 2.722(3),~ (the 
corresponding sums of the van der Waals radii are 3.21 
and 3.00 A, respectively; Zefirov & Zorky, 1989). The 
angle between the least-squares planes of these rings is 
66.51 (8) °. 
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Abstract 
The molecules of the title compound, C15HI3N306, exist 
in the ring-opened form. The seven-membered ring is 
considerably twisted with respect to the pyridine ring, 
the angle between the least-squares planes of these rings 
being 66.51 (8) ° . 

Comment 
Compounds such as the title compound, (I), are of great 
interest because of their ability to undergo acylotropic 

Me 

(i) 

tautomerism (Knyazev & Drozd, 1995; Kurbatov et al., 
1997). For example, in solution, (I) exhibits fast and re- 
versible migration of the heteroaryl group (Olekhnovich 

" ' :  ' C9 z2 C13 . 

~ C ~C5 C4 .~..~~ 

Ol 

Fig. 1. View of the title compound, with displacement ellipsoids drawn 
at the 50% probability level and H atoms shown as small circles of 
arbitrary radius. 

The nitro groups in (I) are somewhat twisted with 
respect to the plane of the pyridine ring: the O1--  
N2---C2--C1 and 04 N3--C4 C5 torsion angles are 
-16.3 (4) and -14.1 (4) ° , respectively. 

According to the bond-length distribution, no conju- 
gation is present within the seven-membered ring. The 
C8--C9 [1.35614)], C10- -Cl l  [1.349(4)] and C6--- 
C12 [1.359(3)A] distances are considerably shorter 
than the other bonds of the ring, indicating that the dou- 
ble bonds are localized. 

Experimental 

Compound (I) was prepared according to the procedure of 
Olekhnovich et al. (1985), and crystals suitable for X-ray 
analysis were obtained by isothermal evaporation from a 
solution of (I) in nitromethane. 
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