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In the title compound, C;3H;oN,O3-H,O, the molecular
components are linked into complex sheets by a combination
of four types of hydrogen bonds.

Comment

The structure of the title compound, (I), has recently been
determined using diffraction data measured at 294 K (Guo et
al., 2006). Although a number of hydrogen bonds were iden-
tified and listed in this report, no indication of their action was
given beyond the rather terse comment that the water of
crystallization interacts with the organic molecules through
hydrogen bonds. We report here a redetermination of the
structure of (I) from diffraction data collected at 120 K,
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undertaken as part of a more general study of isonicotinoyl-
hydrazones (Wardell, de Souza, Ferreira et al., 2005; Wardell,
de Souza, Wardell et al., 2005; Wardell et al., 2006; Low et al.,

2006) and we provide a full description of the supramolecular
aggregation, along with a brief comparison of the crystal
structure of this monohydrate, obtained by crystallization of
the anhydrous form from ethanol, with that of the anhydrous
compound, (IT), crystals of which were obtained from a solu-
tion in methanol (Wardell, de Souza, Wardell et al., 2005).
The space group and unit-cell dimensions at 120 and 294 K
indicate that no phase change occurs between these
temperatures, although we note a marked difference between
the values of b at these two temperatures, while the value of ¢
is in fact larger at 120 K than that reported at 294 K (Guo et

Figure 1

The independent molecular components of compound (I), showing the
atom-labelling scheme. Displacement ellipsoids are drawn at the 30%
probability level and H atoms are shown as small spheres of arbitrary
radii.
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Figure 2

Part of the crystal structure of compound (I), showing the formation of a
hydrogen-bonded C3(6) chain along [100]. For the sake of clarity, H
atoms bonded to C atoms have been omitted. Atoms marked with an
asterisk (*) or a hash (#) are at the symmetry positions (=} + x, y, 1 — z)
and (3 + x, y, % — z), respectively.
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al., 2006). The conformation of the organic component, as
defined by the leading torsion angles (Table 1), shows a
significant twist about the C14—C17 bond, removing the
isonicotinoyl ring from the plane of the central spacer unit,
and a modest rotation of the nitro group around the C23 —N23

Figure 3

Part of the crystal structure of compound (I), showing the formation of a
hydrogen-bonded C3(9) chain along [001]. For the sake of clarity, H
atoms bonded to C atoms have been omitted. Atoms marked with an
asterisk (*) or a hash (#) are at the symmetry positions (; —x,1 — y,1+z)
and (} — x, 1 — y, —1 + z), respectively.

Figure 4

A stereoview of part of the crystal structure of compound (I), showing the
formation of a hydrogen-bonded sheet parallel to (010). For the sake of
clarity, H atoms bonded to C atoms have been omitted.

bond, taking it away from the plane of the adjacent aryl ring.
We note that the molecular conformation was not mentioned
in the earlier report on (I) (Guo et al., 2006).

The independent molecular components are linked into
sheets by four structurally significant hydrogen bonds, one
each of types O—H---O, O—H:---N, N—H:--O and C—
H---O (Table 2). These correspond with the intermolecular
interactions reported earlier, although comparison is not
eased by the unsystematic atom labelling adopted in the
earlier report. There is an N—H- - -O hydrogen bond within
the selected asymmetric unit (Fig. 1), and the formation of the
hydrogen-bonded sheet is readily analysed in terms of two
simple substructures, each one-dimensional. In the first of
these substructures, water atom O2 at (x, y, z) acts as a
hydrogen-bond donor, via atom H2A, to carbonyl atom O1 at
(=% +x, 5,4 — z), so forming a C3(6) (Bernstein ez al., 1995)
chain running parallel to the [100] direction and generated by
the a-glide plane at z = § (Fig. 2). In the second substructure,
water atom O2 at (x, y, z) acts as a hydrogen-bond donor, this
time via atom H2B, to pyridyl atom N11 at (} —x, 1 — y,1 + 2),
so forming a C3(9) chain running parallel to the [001] direction
and generated by the 2, screw axis along (}, 3, z) (Fig. 3). The
combination of these two motifs then generates a sheet
parallel to (010) lying in the domain 0.28 < y < 0.72 (Fig. 4).
The sheet formation is modestly reinforced by the C—H---O
hydrogen bond. A second sheet containing 2; screw axes aty =
0 lies in the domain —0.22 < y < 0.22, but there are no
direction-specific interactions between adjacent sheets. In
particular, C—H---7r hydrogen bonds and n-m stacking
interactions are absent.

Although the original report on compound (I) (Guo et al.,
2006) gave no descriptive analysis of the actions of the
hydrogen bonds, it did contain a packing diagram. However,
this diagram shows an edge-on view of several (010) sheets,
such that it is not possible, in the absence of any descriptive
text, to discern from this diagram whether the supramolecular
structure is actually composed of chains or of sheets.

In the structure of the anhydrous compound, (II), which
crystallizes in the space group P2,/c, the molecules are again
linked into sheets. However, as the strong hydrogen bonds of
types O—H- . -O and N—H- - -O are both absent, their place is
taken by the less favourable N—H---N and C—H.: - -N types,
along with a C—H- - -O hydrogen bond.

Experimental

The anhydrous compound, (II), was obtained as described previously
(Wardell, de Souza, Wardell et al., 2005). The title compound, (I), was
obtained by slow evaporation of a solution of (II) in reagent grade
ethanol (ethanol-water, 97:3 v/v).

Crystal data

C3H,0N,03-H,O Z=38

M, = 28827 D, =1434 Mgm™
Orthorhombic, Pbca Mo Ka radiation
a=133271 (5) A =011 mm™

b =12.7054 (5) A T=120 (2) K
c=15.7748 (6) A Plate, colourless

V =2671.09 (18) A> 0.24 x 020 x 0.04 mm
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Data collection

25385 measured reflections
3036 independent reflections
2037 reflections with I > 20(1)
Rine = 0.077

Omax = 27.5°

Bruker-Nonius KappaCCD area-
detector diffractometer

¢ and w scans

Absorption correction: multi-scan
(SADABS; Sheldrick, 2003)
Tnin = 0.947, Tax = 0.996

Refinement

Refinement on F?
R[F? > 20(F*)] = 0.053
WR(F?) = 0.155
S=114
3036 reflections
191 parameters
H-atom parameters constrained
w = 1/[0*(Fy?) + (0.0547P)*
+ 1.8808P]
where P = (F,> + 2F.2)/3

(A/0)max < 0.001

Apmax =023 A3

ApPmin = —023 ¢ A7

Extinction correction: SHELXL97
(Sheldrick, 1997)

Extinction coefficient: 0.0056 (11)

Table 1

Selected torsion angles (°).

C13—C14—C17—N17 —22.6 (3) N17—N27—C27—C21 —179.87 (19)
C14—C17—N17—N27 176.80 (18) N27—-C27—C21—-C22 2.1 (3)
C17—N17—N27—-C27 179.2 (2) C22—C23—N23-0231 —-82(3)
Table 2 .

Hydrogen-bond geometry (A, °).

D-H --A D-H H--A D---A D-H A
N17—H17---02 0.88 2.00 2.865 (2) 166
0O2—H2A---01 . 0.83 1.99 2.798 (2) 164
02—H2B---NI1" 0.93 1.93 2.860 (3) 177
C25—H25---0232™ 0.95 2.35 3.195 (3) 148

Symmetry codes: (i) x —3,y, —z 4+ 5 (i) —x+3, —y + 1,z +% (i) x = 3, y, —z +3.

The space group Pbca was uniquely assigned from the systematic
absences. All H atoms were located in difference maps and then
treated as riding atoms, with distances C—H = 0.95 A, N—H=088 A
and O—H = 0.83-0.93 A, and with Uj,(H) = 1.2U.(CN,0).

Data collection: COLLECT (Nonius, 1999); cell refinement:
DENZO (Otwinowski & Minor, 1997) and COLLECT; data reduc-
tion: DENZO and COLLECT; 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).

The X-ray data were collected at the EPSRC National
Crystallography Service, University of Southampton,
England; the authors thank the staff of the Service for all their
help and advice. JLW thanks CNPq and FAPERJ for financial
support.

Supplementary data for this paper are available from the IUCr electronic
archives (Reference: SK3078). Services for accessing these data are
described at the back of the journal.
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