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CI--N I--C4 110.91 (13) C~5- - -C51  
C9--N2--C6 109.00 (12) C ~ 5 - - C 5  I 
N I - - C I ~ ' I 0 '  127.69 (13) N2~6- -C5  
N 1 - -C1~2  105.98 (14) N2--C6---C7 
CI0 ' - -C1~2  126.33 t14) C5- - -C~ '7  
C3--C2--C I 108.39 (15) C8~'7--C6 
C2~3---C4 108.53 (14) C7--C8---C9 
N 1 - - C ~ 5  127.38 (14) N2--C9--C I 0 
N 1 ~ 4 - - C 3  106.17 (13) N2--C9---C8 
C5--C4---C3 126.44 (14) C 10---C9--C8 
C ~ 5 - -  C4 125.95 (13) C 9 ~ l t ) - - C l '  

Symmetry code: (i) 2 - x , - y , - z .  
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The pyrrole H atom was located in a difference map and 
refined using isotropic displacement parameters. Other H 
atoms were placed in calculated positions and refined using 
a riding model. The meso-butyl chain located at C5 was 
disordered. The two outer C atoms (C13 and C14) were 
each refined as disordered over two positions with equal 
occupancies. H atoms were modelled accordingly. 

Data collection: P3 (Siemens, 1990). Cell refinement: P3. 
Data reduction: XDISK in SHELXTL-Plus (Siemens, 1994). 
Program(s) used to solve structure: SHELX97 (Sheldrick, 
1997). Program(s) used to refine structure: SHELX97. Molec- 
ular graphics: XP in SHELXTL-Plus. Software used to prepare 
material for publication: SHELX97. 

This work was supported by grants from the Fonds 
der Chemischen Industrie and the Deutsche Forschungs- 
gemeinschaft (Se543/2-4 and/3-1) .  

Supplementary data for this paper are available from the IUCr 
electronic archives (Reference: JZ1301). Services [br accessing these 
data are described at the back of the journal. 
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Abstract 

The title compound, CI3Hj0N403, is planar and exists 
in the keto tautomeric form. The crystal packing is 
stabilized by weak intermolecular hydrogen bonds in- 
volving the N 3 . - - N 4  and C2.- .O1 atoms of neighbour- 
ing molecules. 

Comment  

Photochromism based on tautomerism by hydrogen 
transfer in anils, aci-nitro and related compounds has 
been the subject of extensive study (Chichibabin et al., 
1925; Ellam et al., 1974; Dtirr & Bouas-Laurent, 1990; 
Kimura et al., 1993; Hadjoudis, 1994; Lambi et al., 
1995). Although the title compound has been prepared 
and its photochromic properties described (Ellam et al., 
1974), its crystal structure has not been reported. Hence, 
we report herein the crystal structure of o-nitrobenz- 
aldehyde isonicotinoylhydrazone, (I). 

o ; 
II 

(I) 

The N2---C7 [ 1.264 (3) A] and N2--N3 [ 1.373 (3) A] 
distances correspond to N==C double and N - - N  single 
bonds, respectively. These are comparable to those in 
2,2'-azinodimethyldiphenol [1.285 (7) and 1.386 (9) A; 
Xu et al., 1994] and p-nitrobenzaldehyde nicotinoyl- 
hydrazone monohydrate [1.274 (2) and 1.376 (2)A; Lu 
et al., 1996]. The C8~-------O3 double bond distance 
[1 .212(3)A]  falls within the normal range for C = O  
double bonds (Lu et al., 1996) suggesting that the mol- 
ecule is in the keto form. The molecule is planar except 
for the nitro group [torsion angle O I - - N 1 - - C I - - C 2  
- 3 8 . 9  (4)°]. An intramolecular hydrogen bond exists be- 
tween C7 and 0 2  [ C 7 . . . 0 2  2.850 (3).~], while weak 

I 3 intermolecular N3- -H3A.  • .N4(1 - x, - 5 + Y, ~ - z) 
[3.101(3) A] and C 2 - - H 2 - . . O l ( 2 - x ,  - l - y ,  l - z )  
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1920 C 1 3 H I o N 4 0 3  

[3 .297  (4),4,] h y d r o g e n  b o n d s  exis t .  T h e  h y d r o g e n -  

b o n d i n g  s c h e m e  is v e r y  d i f f e r e n t  f r o m  that  f o u n d  in 

p - n i t r o b e n z a l d e h y d e  n i c o t i n o y l h y d r a z o n e  m o n o h y d r a t e ,  

w h e r e  a m o l e c u l e  o f  w a t e r  o f  c r y s t a l l i z a t i o n  is 

e x t e n s i v e l y  i n v o l v e d  (Lu  et al., 1996).  A l so ,  the  h y d r o -  

g e n - b o n d i n g  s c h e m e  is d i f f e r e n t  f r o m  that  f o u n d  in 

p - n i t r o b e n z a l d e h y d e  i s o n i c o t i n o y l h y d r a z o n e  ( F u n  et al., 
1997).  

? @ % c 5  £ c4 
Ac13 ! ~ c3 _ 

Fig. 1. ORTEPII (Johnson, 1976) plot of (1) at the 50% probability 
level. H atoms are drawn as circles of an arbitrary radius. 

Experimental 

The title compound  was synthesized by refluxing o-nitro- 
benzaldehyde with stoichiometric quantities of  isonicotinoyl 
hydrazine in an ethanol solution for 3 h. Diffraction quality 
crystals were obtained by recrystallization from ethanol. 

Crystal data 

CI3HIoN403 
Mr = 270.25 
Monoclinic 
P2~/c 

a = 7.4860 (4) 
b = 10.889(I)  A, 
c = 15.456 (1) ,~, 
/3 = 94.916 (6)" 
V = 1255,3 (2) ,~3 
Z = 4  
D,  = 1.430 Mg m -3 
Om not measured 

Data collection 

Enraf -Nonius  CAD-4 
diffractometer  

od scans 
Absorption correction: 

scan (North et al., 
1968) 
Trnin = 0.951, Tm..,x = 0.981 

4906 measured reflections 
2462 independent  reflections 

Refinement 

Refinement  on F z 
R[F z > 2o'(F2)] = 0.055 
wR(F 2) = 0.145 

M o / C a  radiation 
A = 0.71073 ,~ 
Cell parameters from 25 

reflections 
0 = 4 - 1 3  ° 
/.z = 0.106 mm - t  
T = 300 (2) K 
Parallelepiped 
0.36 x 0.18 x 0.18 mm 
Pale orange 

1432 reflections with 
I > 2o(/ )  

Rmt = 0.063 
0m,~x = 25.97 ° 
h = - 9 ~ 0  
k = - 13 ~ 12 
l = - 1 8  ----, 18 
3 standard reflections 

frequency: 60 min 
intensity decay: 3% 

( A / a )  .... < 0.001 
zSp .... = 0.216 e ,~-3 
Ap,, , ,  = - 0 . 2 0 5  e ,~-3 

S = 0.990 
2462 reflections 
221 parameters 
All H atoms refined 
w =  1/[~r:(F,~) + (0.0667P) 2] 

where P = ( F,~ + 2F,?)/3 

Extinction correction: none 
Scattering factors from 

International Tables for  
Cr3"stallographv (Vol. C) 

Tab le  1. Selec ted  geometr ic  parame te r s  (A, °) 

OI--NI 1.206(3) CI--C6 1.389 (3) 
O2--NI 1.216 (3) C2--C3 1.367 (4) 
02--42"7 2.850 (3) (72--O1" 3.297 (4) 
O3--C8 1.212 (3) C3--C4 1.373 (4) 
NI---C[ 1.461 (3) C4--C5 1.375 (4) 
N 2 ~ 7  1.264 (3) C5--C6 1.386 (3) 
N2--N3 1.373 (3) C~-C7 1.466 (3) 
N3--C8 1.354 (3) C8--C9 1.503 (3) 
N3--N4' 3.101 (3) C 9 ~ 1 3  1.378 (3) 
N4--CI 1 1.329 (3) C 9 ~ 1 0  1.384 (31 
N 4 ~ 1 2  1.334 (3) Cl(~-Cl I 1.367 (4) 
C 1 ~ 2  1.380(4) C12--CI3 1.382(41 

OI--NI--O2 122.9(3) C5--C6--C7 120.1 (21 
O I - - N I ~ ' I  118.3(2) C 1 ~'6---C7 124.2(2) 
O2--N 1 ~ 1  118.7 (2) N2--C7---C6 118.9 (2) 
C7--N2--N3 116.0 (2) O3--C8--N3 123.3 (2) 
C8--N3--N2 118.3(2) O 3 - - C 8 ~ 9  121.1 (21 
CII--N4--CI2 116.0(2) N3--C8--C9 115.6(2) 
C2--C1~'6 123.3 (2) C 13--C9--C 10 117.3(2) 
C2--C1--NI 115.5 (2) C 13~9---C8 117.8 {2) 
C6--CI--N 1 121.2 (2) C I (g~C9~8 124.8 (2) 
C3--C2--C1 118.8(3) C l 1 ~ 1 ~ 9  119.5 (3) 
C 2 ~ 3 - - C 4  119.9 (3) N4--CI I ~ 1 0  124.2 (2) 
C3--C4~C5 120.4 (3) N4--C12---C13 123.9 (3) 
C 4 ~ ' 5 ~ 6  121.9(3) C9~13--C12 119.0(2) 
C5--C6--(" 1 115.7 (2) 

Symmetry codes: 6) I - x, y - { , ~ - : : ( i i ) 2 - x , - 1 - y , l - z .  

Data collection: CAD-4 VAXIPC (Enraf-Nonius ,  1988). 
Cell refinement: CAD-4 VAXIPC. Data reduction: NRCVAX 
(Gabe et al., 1989). Program(s) used to solve structure: 
SHELXS86 (Sheldrick, 1990a). Program(s)  used to refine 
structure: SHELXL93 (Sheldrick, 1993). Molecular  graphics: 
SHELXTL/PC (Sheldrick, 1990b). Software used to prepare 
material for publication: SHELXL93 (Sheldrick, 1993). 

W e  t h a n k  the  S ta te  S c i e n c e  a n d  T e c h n o l o g y  C o m -  

m i s s i o n  and  the  N a t i o n a l  N a t u r e  S c i e n c e  F o u n d a t i o n  

o f  C h i n a  fo r  a m a j o r  k e y  r e s e a r c h  p r o j e c t  a n d  the  

M a l a y s i a n  N a t i o n a l  S c i e n c e  C o u n c i l  fo r  R & D  ( 0 9 - 0 2 -  
0 3 - 0 0 0 4 )  fo r  s u p p o r t i n g  this  w o r k .  

Supplementary data for this paper are available from the IUCr 
electronic archives (Reference: TAI206). Services for accessing these 
data are described at the back of the journal. 
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monium cations (see, for example, Quici et al., 1996). 
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Abstract 
The structures of two macrocyclic azacrown ethers, 
namely, 4,10-bis(l-naphthylmethyl)- 1,7-dioxa-4,10-di- 
azacyclododecane, C30H34N202, and 4,10,16,22-tetra- 
kis( 1 - naphthylmethyl)- 1,7,13,19-tetraoxa-4,10,16,22- 
tetraazacyclotetracosane as its bis(methylene dichloride) 
solvate, C6oH68N404.2CH2CI2, have been determined 
by single-crystal diffractometry. Both molecules are 
characterized by a cavity suitable for hosting cationic 
guests. 

Comment 
Over the past few years, the design of macrocyclic lig- 
ands has received increasing attention in view of the 
photochemical and photophysical properties characteriz- 
ing the supramolecular adduct obtained by complexing 
the macrocycle with an appropriate electron acceptor 
(Lehn, 1995). We report here the structures of two di- 
azacrown ethers, namely, 4,10-bis(1-naphthylmethyl)- 
1,7-dioxa-4,10-diazacyclododecane, (I), and 4,10,16,22- 
tetrakis(l-naphthylmethyl)- 1,7,13,19-tetraoxa-4,10,16,22- 
tetraazacyclotetracosane as its bis(methylene dichloride) 

(II) 

Both compounds crystallize in a centrosymmetric 
space group with half a molecule in the asymmetric 
unit. In (I), the ether ring forms a cavity with transan- 
nular O1.-.O1 i and N4. . .N4 i distances of 4.231 (2) and 
4.504 (2),4,, respectively. The shortest transannular con- 
tact is O1..-C6 at 3.822 (2) ,~,. Here and elsewhere, 
the superscript refers to the symmetry-centre operation 
which completes the molecule, i.e. - x ,  - y ,  1 -  z. The 
ring adopts a chair-chair conformation with a dihedral 
angle of 6.0 (2) ° between the plane containing atoms 
N4, C5 and C6, and the plane containing atoms O1, 
C2 and C3. The torsion angles of this ring are reported 
in Table 1. The least-squares plane of the naphthalene 
system forms a dihedral angle of 89.54(8) ° with the 
plane formed by atoms N4, C5 and C6. The geomet- 
ric parameters of (I) were compared with those of a 
similar compound where the naphthalene is substituted 
by a benzene ring (Mendez et al., 1992). The mono- 
protonated form of that compound proved suitable for 
complexing neutral guests such as alcohols. No relevant 
differences between (I) and that compound were found. 

The structure of (II), which contains two CH2C12 sol- 
vent molecules, was determined at T = 245 K because 
at room temperature the crystals lose the solvent and 
collapse within a few days. The molecule is character- 
ized by a large cavity having the following transannular 
distances: N 1 . . . N I ' =  9.619(3), N7.. .N7'  = 8.313 (2), 
O 4 - . . O 4  i = 8.129(2) and O 1 0 . . . O 1 0  i = 6.216(2)A. 
The shortest transannular contact is C9.. .C9'  of 
5.266 (4)]k. The conformation of the macrocycle is de- 
termined by a sequence of essentially trans and gauche  
torsion angles; the torsion angles that significantly de- 
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