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Hydrogen-bonded R3(8) dimers in (E)-{[2-(phenyl-
diazenyl)phenyl]ethylideneaminooxy}acetic acid

Molecules of the title compound, C;sH;sN;O3, are linked by
paired O—H- - -O hydrogen bonds [H---O = 1.84 A ,0--.0=
2.655 (3) A and O—H---O = 175°] into centrosymmetric
R3(8) dimers.

Comment

Persulfate oxidation of iminooxyacetic acids, R(R")C=N-
OCH,COOH, provides a useful route to iminyl radicals
(Forrester et al., 1979). The subsequent reactions of the iminyl
radicals thus generated depend greatly on the substituents,
and important species including nitrogen-containing hetero-
cycles can result. We report here the crystal structure of the
title compound, (I) (Fig. 1), and we compare (I) with the
simpler analogues (II) and (III), whose structures we reported
recently (Glidewell et al., 2004).
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The C—O distances in the carboxyl group of (I) (Table 1)
are consistent with the fully ordered location of the carboxyl
H atom as deduced from a difference map. The distance O3 —
N4 corresponds exactly with the mean value for the —O —N=
bond in oximes (Allen ef al., 1987). The other distances are all
typical of their types. The interbond angle at O3 is less than
the idealized tetrahedral value, and those at N4, N11 and N12
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Figure 1
View of (I), showing the atom-labelling scheme. Displacement ellipsoids
are drawn at the 30% probability level.
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that the sterically smaller substituent at CS5 is on the same side
as the OCH,COOH substituent.

The molecules of (I) are linked by paired, and nearly linear,
O—H- - -O hydrogen bonds (Table 2) into a centrosymmetric
R3(8) (Bernstein et al., 1995) dimer, selected for the sake of
convenience to lie across the inversion centre at (3, 1, 1)
(Fig. 2). In this respect, the primary aggregation in (I) is the
same at that in (IT) and (III). The structure of (I) differs from
that of (III), however, in that there are no direction-specific
interactions between the dimers in (I), whereas those in (IIT)
are linked into chains by a single aromatic m—m stacking
interaction.

Experimental

The title compound was prepared by reaction of CICH,CO,H with
the oxime derived from 2-(PhN=N)C¢H,COCH; (Forrester et al.,
1979), following the general procedure described recently (Glidewell
et al., 2004). Crystals suitable for single-crystal X-ray diffraction were
grown by slow evaporation of a solution in ethanol (m.p. 420-421 K).

Crystal data

Ci6HisN50;3

M, =297.31
Monoclinic, P2/c
a=16927(2) A
b =4.5244(5) A
c=19.673(2) A
B =105.828 (5)°
V = 14495 (3) A®
Z=4

Data collection

Nonius KappaCCD diffractometer

@ scans, and w scans with k offsets

Absorption correction: multi-scan
(SORTAV:; Blessing, 1995, 1997)
Tomin = 0.967, Tiax = 0.990

13 640 measured reflections

3256 independent reflections

Refinement

Refinement on F?

D, =1362Mgm™

Mo Ko radiation

Cell parameters from 3256
reflections

0 =3.7-27.6°

n =010 mm~

T=1202)K

Block, colourless

0.24 x 0.18 x 0.10 mm

1

1443 reflections with I > 20(I)
Ry =0.114

Omax = 27.6°
h=-21—21
k=-5—=5
l=-25—>23

b H-atom parameters constrained
R[F? > 20(F?%)] = 0.069 w = 1/[0*(F,?) + (0.0887P)*]
wR(F?) = 0.187 where P = (F,” + 2F.2)/3
§=095 (A/0)max < 0.001

0 a 3256 reflections Apmax =033 A7
201 parameters Apmin = —030 e A3

Figure 2 -Sralbk: (11 tri ters (A, °
Part of the crystal structure of (I), showing the formation of an R3(8) clected geometric parameters (A, ©).
dimer centred at (0.5, 0.5, 0.5). For the sake of clarity, H atoms bonded to Cl1—-01 1.306 (4) 2_03 1.419 (4)
C atoms have been omitted. Atoms marked with an asterisk (*) are at the Cl1—02 1.216 (4) 03—N4 1.416 (3)
symmetry position (1 —x, 1 —y, 1 — z). Cl—-C2 1.497 (5) N4—C5 1.321 (4)

- e C2—03—N4 107.6 (2 N4—C5—C6 126.8 (3
are all significantly less than 120°, pointing in every case to the 03—NA—C5 1078 EZ; NA—C5—Cl1 1141 8
stereochemical influence of the unshared pairs of electrons. N12—N11—C12 114.1 (2) C6—C5—Cl1 119.0 (3)
The angles at C5 indicate planarity at this atom. While the NII=N12—C21 1393)

; ; i 01-C1—C2—-03 157.5 (3) N4—C5—C11—C12 1149 (3)

azobenzc?ne fragment is effectively planar, as 1pdlcated by Fhe Cl_ 2 03_Na 830 (3 ClI_CI2_NII_NI2 1716 (3)
key torsion angles (Table 1), the conformation of the side C2—03—N4—C5 174.9 (3) CI2—NI1—N12—C21  —177.0 (2)
chain between O1 and Cl11 (Fig. 1) is not amenable to simple 03—N4—-C5—Cl1 1764 (2) NII-NI2—C21-C22  —169:2 (3)
explanation. Compounds (I) and (III) have configurations at
the C=N double bond [viz. (E) in (I) and (Z) in (III)] such
Acta Cryst. (2004). E60, 01560—01562 Christopher Glidewell et al. + C;¢H;sN;0; 01561
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Table 2

Hydrogen-bonding geometry (A, °).

D—H---A D—H H---A DA D—H.--A
O1—H1.--02' 0.82 1.84 2.655 (3) 175

Symmetry code: (i) 1 —x,1—y,1—z.

All H atoms were located in difference maps and then treated as
riding atoms in idealized positions, with distances C—H = 0.95
(aromatic), 0.98 (CHs) or 0.99 A (CH,), and O—H = 0.82 A, and with
Uiso(H) = 1.2U4(C,0) or 1.5U.o(Cperny)- The low proportion (ca
44%) of the reflections labelled observed, even at 120 (2) K, together
with the rather high merging index (0.11), are suggestive of poorly
diffracting crystals, which may in turn be associated with the very
limited intermolecular aggregation.

Data collection: KappaCCD Server Software (Nonius, 1997); cell
refinement: DENZO-SMN (Otwinowski & Minor, 1997); data
reduction: DENZO-SMN,; program(s) used to solve structure:
OSCAIL (McArdle, 2003) and SHELXS97 (Sheldrick, 1997);
program(s) used to refine structure: OSCAIL and SHELXL97
(Sheldrick, 1997); molecular graphics: PLATON (Spek, 2003); soft-
ware used to prepare material for publication: SHELXL97 and
PRPKAPPA (Ferguson, 1999).

X-ray data were collected at the EPSRC X-ray Crystal-
lographic Service, University of Southampton, England. The

authors thank the staff for all their help and advice. JNL
thanks NCR Self-Service, Dundee, for grants which have
provided computing facilities for this work. JLW thanks CNPq
and FAPERJ for financial support.

References

Allen, F. H., Kennard, O., Watson, D. G., Brammer, L., Orpen, A. G. & Taylor,
R. (1987). J. Chem. Soc. Perkin Trans. 2, pp. S1-19.

Bernstein, J., Davis, R. E., Shimoni, L. & Chang, N.-L. (1995). Angew. Chem.
Int. Ed. Engl. 34, 1555-1573.

Blessing, R. H. (1995). Acta Cryst. A51, 33-37.

Blessing, R. H. (1997). J. Appl. Cryst. 30, 421-426.

Ferguson, G. (1999). PRPKAPPA. University of Guelph, Canada.

Forrester, A. R., Gill, M., Meyer, C. J., Sadd, J. S. & Thomson, R. H. (1979). J.
Chem. Soc. Perkin Trans. 1, pp. 606-611.

Glidewell, C., Low, J. N., Skakle,. J. M. S. & Wardell, J. L. (2004). Acta Cryst.
C60, 0270-0272.

McArdle, P. (2003). OSCAIL for Windows. Version 10. Crystallography
Centre, Chemistry Department, NUI Galway, Ireland.

Nonius (1997). KappaCCD Server Software. Windows 3.11 Version. Nonius
BV, Delft, The Netherlands.

Otwinowski, Z. & Minor, W. (1997). Methods in Enzymology, Vol. 276,
Macromolecular Crystallography, Part A, edited by C. W. Carter Jr &
R. M. Sweet, pp. 307-326. New York: Academic Press.

Sheldrick, G. M. (1997). SHELXS97 and SHELXL97. University of
Gottingen, Germany.

Spek, A. L. (2003). J. Appl. Cryst. 36, 3-17.

01562

Christopher Glidewell et al. « Ci6H;5N303

Acta Cryst. (2004). E60, 01560—01562



	mk1

