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that  of  photoreact ive  p- formylc innamic  acid 
(Nakanishi ,  Hasegawa  & Mori ,  1985). However ,  the 
length of  the b axis is 0.206 A longer than in p- 
formylcinnamic acid. 
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Abstract 
The molecule is p lanar  to within 0.08 (2)/~. The 
molecules form a centrosymmetr ic  dimer through 
O - - H . . . O  hydrogen bonds between the carboxylic 
groups.  The dimers are stacked along b with an 
interplanar  distance of  3.374 (2) A. The C - - C  double 
bonds of  the nearest  neighbors are related by a b 
translation.  

Comment 
The structure of  the photostable  form of  p- 
ni t rocinnamic acid has been determined as par t  of  
studies into solid-state photoreact ions  ( Iwamoto ,  
Kashino & Haisa,  1989). The lattice parameters  and 
space groups of  the photostable  and photoreact ive 
forms of  the title compound  have been reported by 
Schmidt  (1964). The crystals used in the present 
study were obtained by slow evapora t ion  f rom an 
ethanol  solution. The crystal structure is similar to 

t On leave from Kobe Women's University Seto Junior College, 
Seto, Akaiwa, Okayama 709-08, Japan. 
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Fig. 1. The thermal ellipsoids with atomic numbering. Ellipsoids C(7) 
are drawn at 50% probability for the non-H atoms; the H C(8) 
atoms are represented as spheres equivalent to B = 1.0 A 2. c(9) 
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Experimental 
Crystal data 

C9H7NO4 
Mr = 193.16 
Monoclinic 
e21/a 
a = 27.729 (5) A 
b = 5.0311 (7) ./~ 
c = 6.105 (1) A 
fl = 99.57 (2) ° 
V = 839.9 (3) .~3 
Z = 4  
Dx = 1.527 Mg m -3 
Dm= 1.50 Mg m -3 

Data collection 
Rigaku AFC-5 diffractome- 

ter 
w-20 scans 
1548 measured reflections 
1329 independent reflections 
1284 observed reflections 

[Fo > la(Fo)] 
Rim = 0.011 for 138 hk0 

reflections 

Refinement 
Refinement on F 
Final R = 0.045 
wR = 0.055 
S --- 2.91 
1284 reflections 
156 parameters 
All H-atom parameters re- 

fined 

Cu Ka radiation 
A = 1.54178 2~ 
Cell parameters from 18 

reflections 
0 = 8-18 ° 
# = 1.06 mm- 1 
T-- 295 K 
Prismatic 
0.28 x 0.28 x 0.15 mm 
Colorless 

0rex = 62.5 ° 
h = -31  --~ 30 
k = 0---~ 5 
l =0---*6 
3 standard reflections 

monitored every 57 
reflections 

intensity variation: 1% 

w = 11[a(Fo)E-o.44881Fol 
+0.02281Fo12] 

(A/a)mx = 0.23 
Apmax = 0.2 e A -3 
Apmin = -0 .3  e/~-3 
Atomic scattering factors 

from International Tables 
for X-ray Crystallography 
(1974, Vol. IV) 

Table 1. Fractional atomic coordinates and equivalent 
isotropic thermal parameters ( A 2) 

B e q  = ( 4 / 3 ) E i f l i i / a i * i  2 • 

x y 
0.50023 (4) 1.3330 
0.45399 (4) 1.2762 
0.30860 (4) -0.0074 
0.26096 (4) -0.0400 
0.29527 (4) 0.0591 
0.32246 (5) 0.2730 
0.36232 (5) 0.3803 
0.38838 (5) 0.5765 
0.37501 (5) 0.6666 
0.33429 (5) 0.5554 
0.30776 (5) 0.3572 
0.40240 (5) 0.8759 
0.44095 (5) 1.0036 
0.46586 (5) 1.2160 
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z S~q 
(2) 0.2491 (2) 4.57 (5) 
(2) --0.0802 (2) 4.36 (5) 
(2) 0.6531 (2) 4.33 (5) 
(2) 0.3379 (2) 4.05 (5) 
(2) 0.4595 (2) 3.09 (5) 
(3) 0.3712 (2) 2.79 (5) 
(3) 0.5065 (2) 3.43 (6) 
(3) 0.4236 (2) 3.55 (6) 
(3) 0.2051 (2) 2.89 (6) 
(3) 0.0745 (2) 3.21 (6) 
(3) 0.1563 (2) 3.12 (6) 
(3) 0. 1126 (2) 3.22 (6) 
(3) 0.2189 (2) 3.60 (7) 
(3) 0.1198 (2) 3.41 (6) 
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O(1)--C(9) 
O(2)--C(9) 
O(3)--N(1) 
O(4)--N(1) 
N(1)--C(1) 
c(1)--c(2) 
C(1)--C(6) 

0(1)--C(9)--0(2) 
O(1)--C(9)--C(8) 
O(2)--C(9)--C(8) 
O(3)--N(1)--O(4) 
O(3)--N(1),-C(1) . 
O(4)--N(1)--C(1) 
N(1)--C(1)--C(2) 
N(1)--C(1)--C(6) 
C(1)--C(2)--C(3) 

Table 2. Bond lengths (A), bond ang!es (°)and hydrogen, 
: " - -  --oonageometry (A, °) 

1:276 (1) C(2)--C(3) 
1.248 (1) C(3)--C(4) 
1.225 (1) C(4)--C(5) 
1.212 (1) C(4)--C(7) 
1.467 (1) C(5)--C(6) 
1.375 (2) C(7)--C(8) 
1.374 (I) C(8)--C(9) 

122.8 (1) C(1)--C(6)--C(5) 
116.0 (1) C(2)--C(3)--C(4) 
121.2 (1) C(2)--C(1)--C(6) 
124.0 (1) C(3)--C(4)--C(5) 
117.6 (1) C(3)--C(4)--C(7) 
118.4 (1) C(4)--C(5)--C(6) 
118.6(1) C(4)--C(7)--C(8) 
119.2 (1) C(5)--C(4)--C(7) 
118.8 (2) C(7)--C(8)--C(9) 

D A D . . . A  H. • .A 
0(1) 0(2 i) 2.641 (1) 1.62 (3) 

1.369 (3) 
1.399 (2) 
1.387 (2) 
1.465 (1) 
1.381 (2) 
1.321 (2) 
1.457 (2) 

118.5 (1) 
120.9 (2) 
122.2 (1) 
118.6 (1) 
121.9 (1) 
12110 (2) 
126.1 (1) 
119.5 (1) 
123.6 (2) 

D - - H ,  • .A 
174 (3) 

. :  Symmetry code: (i) 1 - x, 3 - y, - z .  
• , .  

Dm was measured by flotation in aqueous KI. The scan width 
was (1.2+0.15tan0) ° in w with a scan rate of 4 ° min -.1 in w and 
background counts for 4 s on each side of every scan. Refine- 
ment was by block-diagonal least-squares methods. Data collec, 
tion and cell refinement: Rigaku AFC-5 software. Data reduc- 
tion: NTDATAIN (Tanaka, 1979). Program used to solve struc- 
tin'e: RSSFR-5 (SahLrai, 1967). Program used to refine struc- 
ture: HBLS-V (Ashida, 1973). Software used to prepare mate- 
rial for publication: DAPH (Ashida, 1973); MOLCON (Fujii, 
1979), ORTEPII (Johnson, 1971). Computations were carded 
out at the ResearchCenter for Protein Engineering, Institute for 
Protein Research, Osaka University, and at the Okayama Uni- 
versity Computer Center. , 

The authors thank the Research Center for Protein Engi, 
neering, Institute for Protein Research, Osaka University, 
for the use of their facilities. : 

Lists of structure factors, anisotropic thermal parameters, H-atom coor- 
dinates and complete geomet(y have been deposited with the British Li- 
brary Document Supply Cenlxe as Supplementary Publication No. SUP 
55748 (8 pp:). CoPies may be obtained through The Technical Editor, 
International Union o f  Crystallography, 5 Abbey Square, Chester CH1 
2HU, Engiand. [CIF reference: OH1006] 
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Abstract 
The crystal structure of this new 2-amino-5- 
nitropyridinium salt consists of centrosymmetric 
double layers built up with CsH6N3Of cations and 
H2POf phosphite anions. The main feature of this  
stacking is the presence of• centrosymmetric 
(H4P206)2-clusters holding both layers •together 
through relatively s t rong hydrogen bonds .  Weaker 
hydrogen bonds maintain the •cohesion o f  the  
organic-inorganic arrangement within a layer. Direct 
bonding exists neither between the organic entities, 
nor between the double layers. The dimensioncharge 
compromise of the anionic group is not favourable 
for inducing, a polar packing of cations which•would 
be necessary to originate ~• nonlinear optical 
properties. . 

Comment' 

The design of organic-inorganic polar crystals for 
quadratic nonlinear optical applications is today ori- 
ented and supported by two main observations: (i) 
the organic molecules containing 7r-electron systems 
asymmetrized by electron donor-acceptor groups are 
highly polarizable entities in which problems of 
transparency and crystal growth may arise from their 
molecular crystal packing; (ii) the ionic inorganic 
host-matrices are able to increase the cohesion of 
packing, to shift the transparency of organic entities 
towards blue wavelengths and to originate the acen- 
tricity of packing. •This approach has been applied to 
the 2-amino-5-nitropyridinium cation encapsulated 
in various anionic inorganic subnetworks (Masse, 
Bagieu-Beucher, P6caut, Levy & Zyss, 1992). 

The a t t empt  using (HEPO4)., (H2AsO4).  poly- 
meric anions has been successful with thecrystalliza- 
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