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Refinement 

R e f i n e m e n t  on F 2 
R[F 2 > 2o-(/72)] = 0.037 

wR(F 2) = 0.103 

S = 1.081 
1262 ref lect ions  
97 parameters  
H a toms:  amido  and  

h y d r o x y l  H a toms  refined,  
others  r iding;  f ixed U 

w = l/[o'2(Fo 2) + (0 .0470P)  2 

+ 0 .9955P]  
where  P = (F,,'- + 2F~-')/3 

(A/if)max < 0.001 
Apmax = 0.18 e ,~- 3 
Ap~i, = -0.14 e /~-3 
Extinction correction: none 
Scattering factors from 

International Tables for  
Crystallography (Vol. C) 

Table 4. Fractional atomic coordinates and equivalent 
isotropic displacement parameters (A'-) for (2) 

Ueq = ( 1 / 3 ) ~ i ~ j  Ui)aiaJai.aj. 

x y 7. eeq 
Ol 0.97411 (11 )  0.1539(2) 0.33620(8) 0.0489(4) 
CI 1.0873 (2) 0.2071 (2) 0.34994 (9) 0.0347 (4) 
N 1.19818 (13 )  0.1292 (2) 0.34957 (8) 0.0350 (3) 
C2 1.31517(15) 0.2334(2) 0.36361 (9) 0.0314(4) 
C3 1.2574 (2) 0.3919 (2) 0.38714 (1 I) 0.0431 (4) 
02 1.11566 (12)  0.36531 ( 1 5 )  0.37009 (8) 0.0473 (4) 
C4 1.3572 (2) 0.2524 (2) 0.28779 (10)  0.0399 (4) 
03 1.25899 (14)  0.3286 (2) 0.22437 (8) 0.0522 (4) 
C5 1.4297 (2) 0.1625 (2) 0.43090 (10)  0.0440 (4) 
C6 1.5566 (2) 0.2643 (3) 0.45442 (14)  0.0667 (6) 

C 5 H 9 N O 3  A N D  C 6 H I I N O 3  

Dewar, M. J. S. & Stewart, J. J. D. (1988). QCPEBull. 6, 24. (Program 
No. 506.) 

Dewar, M. J. S., Zoebisch, E. G., Healy, E. F & Stewart, J. J. D. 
(1985). J. Am. Chem. Soc. 107, 3902-3909. 

Kohl, H. H., Wheatley, W. B., Worley, S. D. & Bodor. N. (1980). J. 
Pharm. Sci. 69, 1292-1295. 

Sheldrick, G. M. (1985). SHELXS86. Program for the Solution of 
Crystal Structures. University of G6ttingen, Germany. 

Sheldrick, G. M. (1993). SHELXL93. Program for the Refinement of 
Crxstal Structures. University of G6ttingen, Germany. 

Siemens (1990a). SHELXTL-PIus. Vcrsion 4.11. Siemens Analytical 
X-ray Instruments Inc., Madison, Wisconsin. USA. 

Siemens (1990b). P3 Diffractometer Control Program. Siemens 
Analytical X-ray Instruments Inc.. Madison, Wisconsin, USA. 

Siemens (1994). SHELXTL. Version 5.03. Siemens Analytical X-ray 
Instruments Inc., Madison, Wisconsin, USA. 

Worley, S. D. & Burkett, H. D. (1984). Water Res. Bull. 20. 365-368. 
Worley, S. D. & Williams, D. E. (1988). Crit. Rev. Environ. Control, 

18, 133-175. 
Worley, S. D., Williams, D. E. & Barnela, S. B. (1987). Water Res. 

21,983-988.  

o 

Table 5. Selected geometric parameters (A, °)for (2) 
OI---C 1 1.218 (2) C2--C5 1.530 (2) 
C1--N 1.324 (2) C2--C3 1.538 (2) 
C1--02 1.354 (2) C3--02 1.440 (2) 
N--C2 1.453 (2) C4---O3 1.420 (21 
C2---C4 1.522 (2) C5--C6 1.519 (3) 

OI----C1--N 128.8 (2) N--C2--C3 99.55 (12) 
O1---C1--O2 121.40(15) C4~-C2--C3 112.45(14) 
N--C 1--O2 109,75 (14) C5---C2---C3 113.29 (14) 
C 1 - - N ~ 2  114.18 (14) O2--C3---C2 106.04 (13) 
N--C2--C4 110.75 (13) C 1--O2--C3 109.46 (12) 
N--C2--C5 109.80 (13) O3--C4---C2 113.59 (14) 
C4---C2--C5 110.52(13) C6--C5~C2 115.2(2) 

Table 6. Hydrogen-bonding geometry (.4, °)for (2) 

D--H. • .A D--H H. • .A D. • .A D--H. . .A 
N--HIA. • .03 ~ 0.84 (2) 2.06 (2) 2.878 (2) 164 (2) 
O3--H3C- - -O1" 0.89 (2) 1.87 (2) 2.759 (2) 174 (2) 

Symmetry codes: (i) ~ - x, y - {,_ {_ - z; (ii) 2 - x, y, ½ - z. 
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Abstract 
The molecule of the title compound, CI3HlIN302, is 
nearly planar. There is an extended series of rc bonds 

For both compounds, data collection: P3 (Siemens, 1990b): through the whole molecule. The molecules pack in 
cell refinement: P3; data reduction: SHELXTL (Siemens, a columnar manner with a 'ring-double-bond overlap' 
1994); program(s) used to solve structures: SHELXS86 mode, in which the inteorplanar spacings are alternately 
(Sheldrick, 1985); program(s) used to refine structures: 3.459(5)  and 3 .526(5)A.  
SHELXL93 (Sheldrick, 1993); molecular graphics: XP in 
SHELXTL; software used to prepare material for publication: 
XCIF in SHELXTL. 

Supplementary data for this paper are available from the IUCr 
electronic archives (Reference: BK1395). Services for accessing thcse 
data are described at the back of the journal. 
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Comment  
Conjugated organic molecules containing both donor 
and acceptor groups are of great interest for molecu- 
lar electronics devices. The title compound, (I), was de- 
signed as a medium for high-density data storage. As an 
aid to understanding its optical and electronic properties, 
the crystal structure of (I) has been determined. 

t Currently at the Department of Chemistry, The Chinese University 
of Hong Kong, Hong Kong, People's Republic of China. as a visiting 
scholar. 
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O 2 N ~ 7 - - - ~  N H 2 

(I) 

The molecule of  (I) is nearly planar. The dihedral 
angles between its three planar fragments NO2 (p 1), 
C6H4---C (,02) and N-C6H4-N (p3) are 4 .2(4)  (p l /p2)  
and 15.9(1)" (p2/p3). 

Examinat ion of  the bond lengths suggests that there 
is an extended series of  7r bonds through the whole 
molecule.  Except for the N 1 - - C 1 5  bond connecting the 
nitro and phenyl groups, all the other bonds between 
non-H atoms show 7r + o- character; the C - - C  bond 
lengths in the phenyl groups range from 1.368 (3) to 
1.397(3),~,. The C I 0 - - - C l l ,  C 1 0 - - N 2 ,  C 2 1 - - N 2  and 
C24---N3 bond lengths are shorter than typical single cr 
bonds. The two phenyl  groups in the molecule adopt a 
trans configuration. 

There are weak N - - H . . - N  intermolecular  hydrogen 
bonds in the crystal. The most interesting structural fea- 
ture is that the molecules pack in a columnar  man- 
ner (Fig. 2), similar to the r ing-double-bond overlap 
of  molecular  planes reported in organic ca t ion -TCNQ 
structures (Chasseau et al., 1971; Fritchie, 1966; Gold- 
berg & Shmueli ,  1973; Hanson, 1965; Kistenmacher  et 
al., 1974). The zigzag C - - C - - N - - C  linkage in the mol- 
ecule is sandwiched between two phenyl groups of  its 
two nearest-neighbour molecules,  with interplanar spac- 
ings of  3.459 (5) and 3.526 (5) ~, (calculated as the spac- 
ings from the centres of  the phenyl groups to the C l l - -  
C 1 0 - - N 2 - - C 2 1  plane). 

, . 02 

c 2 5 ~  c26 ~ q ib~r>~  
"-" N3 r C16 a ; 

C~(~23 ~--~C22 l~z C 1 2 ~ .  C,4 

Fig. 1. The molecular structure of (I) with 50% probability ellipsoids. 

~O2 

?-- -~ . . .~  N, c - - - 'q  

O2B / N 1 A  

O2A 
Fig. 2. The nearest-neighbour packing. The direction of view is normal 

to the molecular plane. [Symmetry codes: (A) - x ,  - y ,  1 - z ;  (B) 
1 - x , - y ,  l - z . l  

Experimental 

A mixture of 1,4-phenylenediamine (0.1 retool, 0.108 g) and 
3-nitrobenzaldehyde (0.1 mmol, 0.151 g) in dichloromethane 
(10ml) was cooled to 273 K for 48h. A deep-red precip- 
itate was obtained and it was recrystallized from dichloro- 
methane/heptane solution. 

Crystal data 

C i 3 H l ; N 3 0 2  Mo Ko~ radiation 
Mr = 241.25 A = 0.71073 
Monoclinic Cell parameters from 25 
P21/n reflections 
a = 9.617 (2) ,~ 0 = 9.66-12.24 ° 
b = 10.209 (2) ~, /1 = 0.096 ram-J 
c = 12.721 (3) ~, T = 293 (2) K 
6' = 110.55 (3) ° Prism 
V = 1169.5 (4)~3 0.50 × 0.40 × 0.40 mm 
Z = 4 Red 
D~ = 1.370 Mg m -3 
Dm not measured 

Data collection 
Enraf-Nonius CAD-4 

diffractometer 
w/20 scans 
Absorption correction: none 
2148 measured reflections 
2051 independent reflections 
1216 reflections with 

I > 2or(/) 

Refinement 

Refinement on F 2 
R[F 2 > 2or(F2)] = 0.052 
wR(F 2) = 0.159 
S = 1.088 
2043 reflections 
208 parameters 
All H atoms refined 
w= l/[o'2(Fo 2) + (0.1014P) 2 

+ 0.3550P] 
where P = (F,] + 2F,2)13 

R,,t = 0.033 
0ma× = 24.96 ° 
h = - 1 1  ---, 10 
k = 0 ---, 12 
1 = 0 --, 15 
3 standard reflections 

frequency: 60 min 
intensity decay: none 

(A/o')m~ = 0.007 
Z~Pmax = 0 .186  e ~-3  
Apmin = - 0 . 1 8 3  e ~-3 
Extinction correction: 

SHELXL97 
Extinction coefficient: 

0.002 (3) 
Scattering factors from 

International Tables for 
Crystallography (Vol. C) 

Table 1. Selected geometric parameters (,7t, o) 
OI--NI 1.216 (3) N2---C21 1.413 {3) 
O2--NI 1.218 {3) N3--C24 1.366 (3) 
NI--C15 1.475 {3) CI0--CII 1.459 {3) 
N2~C10 1.269 {3) 

C10~N2---C21 121.2 {2) N 2 ~ I 0 ~ - C I I  123.3 (2) 

Table 2. Hydrogen-bonding geometry (A, °) 

D - - H .  • . A  D - - H  H .  . . A  D .  . . A  D - - H .  • . A  

N3--H32...N2' 0.85 (3) 2.46 (3) 3.302 /5) 167 {3) 
Symmetry code: (i) x -  ½, ½ - y ,z  - ½. 

Data collection: CAD-4 Software (Enraf-Nonius, 1989). Cell 
refinement: CAD-4 Software. Data reduction: SDP-PIus (B. 
A. Frenz & Associates Inc., 1983). Program(s) used to solve 
structure: SHELXTL-PIus (Sheldrick, 1990). Program(s) used 
to refine structure: SHELXL97 (Sheldrick, 1997). Molecular 
graphics: SHELXTL-PIus. Software used to prepare material 
for publication: SHELXL97. 
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Supplementary data for this paper are available from the IUCr Comment  
electronic archives (Reference: CF1208). Services for accessing these The potency of acridines as antiviral and antibacterial 
data are described at the back of the journal, agents is due to their ability to bind with DNA 

by intercalation (Neidle, 1979). Acridine diones are 
laser active and fluoresce well in alcohol solvents 
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study. 

OCOCH 3 / 

I 
CH2CttCH 2 

(I) 

The bond distances of the keto groups of the acridine 
moiety [C6---O6 - 1.232 (5) and C4- -O4  = 1.224 (5) A] 
are longer than that of the carbonyl group of the 
acetoxy substituent [C17--O18 = 1.189 (7)A], and this 
behaviour agrees with the literature (Gunasekaran et al., 
1996). The angles around N10 sum to 359.4 (5) °, which 
is indicative of sp 2 hybridization. The acridine moiety 
is folded about the line passing through C5 and N10, as 
seen from the dihedral angle of 3.10(8) ° between the 
two halves (C1-C5, C4a, C10, N10 and C5-C9, C6a, 
C9a, N 10). 

1,2,3,4,5,6,7,8,9,10-Decahydro-3,3,6,6-tetra- 
methyl-l,8-dioxo-10-vinylacridin-9-ylmethyl 
Acetate 
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Fig. 1. ORTEPII (Johnson, 1976) plot. showing the molecular structure 
Abstract of the title compound and the atom-labelling scheme. Displacement 

ellipsoids are shown at the 50% probability level. 
In the title compound, C23H31 N O 4 ,  the central piperidine 
ring adopts a sofa conformation, while that of the outer 
rings is half-chair. The molecule is folded about the The atoms of the acetoxy substituent, which occupies 
line passing through the central C and N atoms. The an axial position, lie in a plane making a dihedral angle 
puckering amplitude of the piperidine ring is small, of 80.0 (2) ° with the plane through the central ring. The 
due to 7r conjugation. The methyl acetate substituent total puckering amplitudes (Cremer & Pople, 1975) of 
occupies an axial position. The packing is stabilized by the rings give a quantitative evaluation of puckering 
C - - H . . . O  hydrogen bonds. [QT = 0.492 (5), 0.168 (4), 0.486(5) for rings A, B and 
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