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Abstract  

In the structure of the title compound, C 9 H 6 N 2 0 2 ,  the 
isonitroso (hydroxyimino) group is nearly coplanar with 
that of the quinoline ring. The molecules are linked 
by intermolecular O - - H - . . N  hydrogen bonds between 
the isonitroso O atom and the quinoline N atoms, with 
O . . . N  2.746 (4) .~,. 

H4 C3 ~ '~H3 H2 

N5 _l.k ~ N: 
. 5  c5 c9flg.  

Fig. 1. ORTEPII Oohnson. 1976) drawing of the title compound 
with the atomic numbering scheme. Ellipsoids for non-H atoms 
correspond to 50% probability levels. 

C o m m e n t  

The title compound, (I), is a derivative of 8-hydroxy- 
quinoline which is carcinogenic and cytotoxic (Kitchin, 
Brown & Kulkarni, 1992; Jonas & Riley, 1991). Nitroso 
compounds, especially N-nitroso ones, are well known 
as potent carcinogens (Iishi, Tatsuta, Baba, Uehara & 
Nakaizumi, 1994). In order to clarify the physiological 
effect of nitroso compounds, it is important to obtain 
structural data of various nitroso compounds, although 
the physiological effect of the title compound is as yet 
unclear. Accordingly, the crystal structure of the title 
compound has been determined. 
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The molecular structure of (I) with the atomic la- 
belling is shown in Fig. 1. The plane of the isonitroso 
group is almost coplanar with that of the quinoline ring: 
O 5 - - N 5 - - C 5 - - C 6  - 0 . 8  (6) °. Molecules are connected 
by hydrogen bonds O5- -H5 .  • .N1 i 2.746 (4) A [symme- 

1 1 1 try code: (i) : + x, : - y, - :  + z]. 
Compound (I) is a tautomer of 5-nitroso-8-hydroxy- 

quinoline and the single crystal used in this study 
was obtained from the latter compound. The results 
of this indicate that the keto form at position 8 in 
(I) is caused by tat:tomerism from the e n d  form, 
which is the stable form in the crystal. Therefore, 
the keto form seems to be a structural feature of the 
nitroso derivative of 8-hydroxyquinoline.s !ike com- 
pound (I). On the contrary, in solution and solid- 
state studies of the other 8-hydroxyquino!h:e deriva- 
tives, i.e. [(8-hydroxy-5-quine!yi)iminolmercaptoacefic 

acid (E1-Gahami, 1994), 8-hydroxyquinoline-5-sulfonyl- 
hydrazide and 8-hydroxyquinoline-5-(2-pyridyl)sulfon- 
amide (Ibrahim, Makhlouf. Abdel-Hafez & Moharram. 
1986), the enol form at the 8 position of all derivatives 
remains stable and it is always intramolecularlv hydro- 
gen bonded to the N atom of the quinoline ring. This 
difference between the 8-hydroxyquinoline derivatives 
seems to be worth considering when the derivatives are 
concerned with their physiological effect. 

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

The light yellow plate crystal used for analysis was obtained 
by slow evaporation of l-propanol solution of 5-hydroxy- 
imino-8-quinolone at room temperature. 

Co, stal data 

C9H6N,O~ Mo Ka radiation 
Mr = 174.16 A = 0.71069 ,~, 
Monoclinic Cell parameters from 25 
P2 ~ / n reflections 
a --- 7.946 (2)/k 0 = 15.15-16.50 ° 
b = 7.190(3) .A /.t = 0.102 mm -~ 
c = 13.593 (2) ,~ T = 296 K 
,3 = 94.58 (1) c Plate 
V= 774.2 (4) .~3 0.5 x 0.3 × 0.1 mm 
Z = 4 Light yellow 
D, = 1.494 Mg m -3 
Dm not determined 

Data coiiection 

Rigaku AFC-5R diffractom- Rint  = 0.029 
eter t~,~, --- 27.5 c 

,.,-20 scans h = 0 -4 I0 
Absorption correction: none k = 0 --, 8 
2054 measured reflections ! = - 17 ~ 16 
1922 independent reflections 3 standard reflections 
983 reflec:ions wkh every 150 reflections 

I > a(I) intensity decay: none 
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Refinement 

Refinement  on F 
R = 0.063 
wR = 0.058 
S = 1.46 
983 reflections 
142 parameters 
H atoms refined isotropically 
w = 4F, X,/tr2(F]) 

(A/o')m,x = 0.003 
Apma× = 0.26 e ~-3 
Apm,n = -0.25 e ,~-3 
Extinction correction: none 
Scattering factors from Inter- 

national Tables for  X-ray 
Crystallography (Vol. IV) 

Table 1. Selected geometric parameters (,2t, °) 
O5--N5 1.368 (3) C6---C7 1.328 (5) 
O8--C8 1.218 (4) C7--C8 1.463 (4) 
N5--C5 1.308 ~4) C8--C10 1.481 (5) 
C5--C6 1.449 (5) C9---C 10 1.395 (4) 
C5--C9 1.462 (4) 

C2--NI--CI0 118.2(3) C6--C5---~9 118.3 (3) 
O5--N5--C5 111.4 (3) O 8 ~ 8 -  -C7 121.5 (3) 
N5---C5---C6 125.2 (3) O8---C8--C10 121.9 (3) 
N5---C5--C9 116.5 (3) C7--C8~-CI0 116.6 (3) 

All H atoms were located from difference Fourier  maps and 
included in the refinement calculations isotropically. 

Data collection: MSCIAFC Diffractometer Control Soft- 
ware (Molecular  Structure Corporation,  1988). Cell refine- 
ment: MSC/AFC Diffractometer Control So(re'are. Data reduc- 
tion: TEXSAN (Molecular  Structure Corporation,  1985). Pro- 
gram(s) used to solve structure: SHELX86 (Sheldrick, 1985) 
and DIRDIF (Beurskens,  1984). Program(s)  used to refine 
structure: TEXSAN. Molecular  graphics: ORTEPII (Johnson, 
1976). 

Supplementary data for this paper are available from the IUCr 
electronic archives (Reference: FRI032). Scrvices for accessing these 
data are described at the back of the journal. 
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Abstract 
The title compound, CI9HI3NO3, has been structurally 
characterized. The naphthyl and phenyl groups adopt 
a trans arrangement. The five atoms in the ozonide 
ring have a half-chair conformation. The distances and 
angles of the ring correspond well with those found in 
unstrained ozonides. 

Comment 
Although conformational and stereochemical assign- 
ments of ozonides have attracted much attention (Bailey, 
1978; Bailey & Ferrel, 1978; Criegee & Wenner, 
1949; Lattimer, Kuczkowski & Gillies, 1974), only 
simple ozonides with low molecular weights have 
been isolated as liquids and their structures elucidated 
by microwave spectroscopy (Mazur & Kuczkowski, 
1977; Kuczkowski, Gillies & Gallaher, 1993). Both ex- 
perimental results and theoretical calculations favour 
the half-chair conformation, (I). By contrast, several 
ozonides derived from cyclic or bicyclic olefins have 
been reported to adopt a symmetrical ether-O envelope 
conformation, (II). 
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Stereochemical assignments for cis-trans isomeric 
ezonides bearing H atoms at ,b o:,.,, ozonide rings have 
been made with the help of ~H NMR spectroscopy. It 
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