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In the title molecule, C,3H;7,N50,, intramolecular O—H- - -O
and N—H---N hydrogen bonds influence the molecular
conformation. In the crystal structure, 7—m interactions, with
a distance of 3.611 (5) A between the centroids of rings in
neighbouring naphthalene rings, link the molecules into
centrosymmetric dimers, and C—H- - -7 interactions link the
dimers into chains running in the [101] direction.

Related literature

For the crystal structure of an Ni complex with a related
aroylhydrazone derivative, see: Liu ef al. (2005). For general
background, see Bai et al. (2005); for the specific biological
activities of aroylhydrazones, see Mostafa & Haifaa (2007).

OH

Experimental

Crystal data

b=17238 (2) A
c=7.7751 (16) A
B = 104294 (2)°
V =1808.0 (5) A’
Z=4

Mo Ko radiation

w =009 mm
T=293(2)K

0.38 x 0.30 x 0.28 mm

Data collection

Bruker SMART CCD area-detector
diffractometer

Absorption correction: multi-scan
(SADABS; Sheldrick, 1996)
Tnin = 0.967, Tpax = 0.976

9307 measured reflections
3185 independent reflections
1695 reflections with I > 20(I)
Rin = 0.040

Refinement

R[F? > 20(F%)] = 0.045
wR(F?) = 0.152

S =101

3185 reflections

254 parameters

1 restraint

H-atom parameters constrained
ApPmax =022 e A3

Appin = —020 e A3

Table 1

Hydrogen-bond and stacking geometry (A, °).

D—H---A D—H H---A D---A D—H---A
02—H2---01 0.82 1.86 2571 (3) 145
N1—-HI1---N3 0.86 2.01 2.648 (3) 130
C23—H23.--Cg' 0.93 2.63 3.460 (7) 147

Symmetry code: (i) —x,1—y,1—2z. Note: Cg is the centroid of the N3/C13-C17
ring.

Data collection: SMART (Siemens, 1996); cell refinement: SAINT
(Siemens, 1996); data reduction: SAINT; program(s) used to solve
structure: SHELXS97 (Sheldrick, 1997a); program(s) used to refine
structure: SHELXL97 (Sheldrick, 1997a); molecular graphics:
SHELXTL (Sheldrick, 1997b); software used to prepare material for
publication: SHELXTL.

The authors acknowledge the support of the National
Natural Science Foundation of China (grant No. 20671048).

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: CV2265).
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3-Hydroxy-/N'-[phenyl(2-pyridyl)methylene]-2-naphthohydrazide

W.-J. Kang, J.-M. Dou, D.-C. Li and D.-Q. Wang

Comment

The chemistry of aroylhydrazones has gained a special attraction due to their coordination abilities to metal ions (Bai et al.,
2005) and their biological activities (Mostafa & Haifaa, 2007). As an extension of our work on the structural characterization

of aroylhydrazone derivatives (Liu ef al., 2005), the title compound, (I), was synthesized and characterized.

In the title compound, the C1—O1 bond length is 1.228 (3) A, indicating that the molecule is in the keto form. The bond
distances and angles in (I) are normal. The three mean planes - naphthalene bicycle (A), benzene ring (B) and pyridine ring
(C), make the following dihedral angles - A/B 75.7 (1)°, B/C 57.5 (1)° and A/C 25.1 (1)°. There are two intramolecular
02—H:---O1 and N1—H---N3 hydrogen bonds (Table 1 and Fig. 1).

The n---m interactions - proved by short distance Cg1-~-Cg2i of 3.611 (5) A - link the molecules into centrosymmetric
dimers [Cgl and Cg2 are centroids of C2—C7 and C6—Cl11, respectively; symmetry code: (i) 1 —x, 1 —y, 2 — z]. The
C—H: & interactions - C23—H23-~-Cg3ii 2.63 A, 149°; Cg3 is a centroid of N3/C13—C17 [symmetry code: (i) —x, 1 — y,
1 — z] - link dimers into chains running in direction [101] (Fig. 2).

Experimental

A solution of 2-benzoylpyridine (2.56 g, 14 mmol) in ethanol (10 ml) was added to a solution of 2-hydroxy-3-naphthoyl-
hydrazine (2.02 g, 10 mmol) in ethanol (10 ml). The mixture was refluxed for 3 h, and then the precipitate was collected,
washed several times with ethanol and dried in vacuo (yield 80%). A dichloromethane solution of the title compound was
slowly evaporated and yellow crystal for X-ray diffraction was obtained after two weeks (m.p. 475—476 K). Analysis cal-
culated for Co3H17N305: C 75.19, H 4.67, N 11.44%; found: C 75.01, H 4.49, N 11.31%.

Refinement

All H atoms were placed in geometrically idealized positions (N—H 0.86 A, O—H 0.82 A and C—H 0.93 A) and treated
as riding on their parent atoms, with Ujso(H) = 1.2Ueq(C, N) and Ujso(H) = 1.5Uq(O).

Figures

Fig. 1. The molecular structure of (I), with atom labels and 30% probability displacement el-
lipsoids for non-H atoms.

Fig. 2. Crystal packing of the title compound.

sup-1


http://dx.doi.org/10.1107/S160053680703036X
http://scripts.iucr.org/cgi-bin/citedin?search_on=name&author_name=Kang,%20W.-J.
http://scripts.iucr.org/cgi-bin/citedin?search_on=name&author_name=Dou,%20J.-M.
http://scripts.iucr.org/cgi-bin/citedin?search_on=name&author_name=Li,%20D.-C.
http://scripts.iucr.org/cgi-bin/citedin?search_on=name&author_name=Wang,%20D.-Q.

supplementary materials

3-Hydroxy-N'-[phenyl(2-pyridyl)methylene]-2-naphthohydrazide

Crystal data
Ca3H17N30,
M, =367.40

Monoclinic, P2;/c
a=13.9214 (18) A
b=17.238 (2) A
c=7.7751 (16) A
B=104.294 (2)°

¥V =1808.0 (5) A>
Z=4

Data collection

Bruker SMART CCD area-detector
diffractometer

Radiation source: fine-focus sealed tube
Monochromator: graphite

T=2932)K

¢ and ® scans

Absorption correction: multi-scan
(SADABS; Sheldrick, 1996)

Tinin = 0.967, Tinax = 0.976

9307 measured reflections

Refinement
Refinement on F>

Least-squares matrix: full
R[F? > 206(F?)] = 0.045
WR(F%) = 0.152

S§=1.01
3185 reflections

254 parameters

1 restraint

Primary atom site location: structure-invariant direct

methods

F()()() =768
Dy=1350 Mgm>

Mo Ko radiation
A=0.71073 A

Cell parameters from 1775 reflections
0=24-228°

w=0.09 mm"'

T=293 (2)K

Block, yellow

0.38 x 0.30 x 0.28 mm

3185 independent reflections
1695 reflections with /> 26(/)
Rint =0.040

Omax = 25.0°

Omin = 1.5°

h=-16—13

k=-20—19
[=—-8-9

Secondary atom site location: difference Fourier map

Hydrogen site location: inferred from neighbouring

sites

H-atom parameters constrained
w=1/[c2(Fy?) + (0.0657P) + 0.3761P]

where P = (F> + 2F2)/3

(A/6)max < 0.001

Apmax =022 ¢ A3

APmin=-0.19¢ A~
Extinction correction: SHELXIL.97,
Fc'=kFc[1+0.001xFc?1/sin(20)] 4

Extinction coefficient: 0.0079 (14)
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Special details

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two 1.s. planes) are estimated using the full covariance mat-

rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations

between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of

cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes.

Refinement. Refinement of F* against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F2, convention-

al R-factors R are based on F, with F set to zero for negative F2. The threshold expression of F2 > 2sigma(F2) is used only for calculat-

ing R-factors(gt) efc. and is not relevant to the choice of reflections for refinement. R-factors based on F? are statistically about twice

as large as those based on F, and R— factors based on ALL data will be even larger.

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (/fz )

N1
H1
N2
N3
01
02
H2
Cl
C2
H2A
C3
C4
C5
H5
C6
C7
C8
H8
C9
H9
C10
H10
Cl1
H11
Cl12
CI13
Cl14
H14
CI15
H15
Cl6
H16
C17

X

0.12667 (15)
0.1275
0.04182 (16)
0.01643 (16)
0.21182 (14)
0.35617 (16)
0.3047
0.2092 (2)
0.3136 (2)
0.2677
0.29691 (18)
0.3682 (2)
0.4488 (2)
0.4941
0.4661 (2)
0.39797 (19)
0.4168 (2)
0.3729
0.4980 (2)
0.5092
0.5644 (2)
0.6196
0.5499 (2)
0.5955
~0.0393 (2)
~0.05324 (19)
~0.1321 (2)
~0.1795
~0.1403 (2)
~0.1927
~0.0705 (2)
~0.0748
0.0057 (2)

y
0.45180 (13)
0.5007
0.41633 (12)
0.57354 (13)
0.33844 (12)
0.32793 (12)
0.3140
0.40821 (17)
0.52678 (16)
0.5553
0.44932 (16)
0.40554 (17)
0.44150 (19)
0.4125
0.52093 (18)
0.56455 (16)
0.64417 (17)
0.6732
0.6791 (2)
0.7317
0.6364 (2)
0.6608
0.5599 (2)
0.5323
0.45569 (15)
0.53912 (15)
0.58120 (17)
0.5569
0.65894 (18)
0.6877
0.69346 (17)
0.7459
0.64892 (16)

z

0.8333 (3)
0.8551
0.7402 (3)
0.8659 (3)
0.8614 (3)
1.1398 (4)
1.0702
0.8904 (4)
0.9791 (4)
0.8956
0.9980 (4)
1.1233 (5)
1.2260 (5)
1.3092
1.2106 (4)
1.0821 (4)
1.0631 (5)
0.9778
1.1672 (5)
1.1530
1.2949 (5)
1.3664
1.3165 (5)
1.4023
0.6996 (4)
0.7360 (4)
0.6364 (4)
0.5474
0.6692 (5)
0.6018
0.8019 (5)
0.8270
0.8969 (4)

Uiso*/Ueq
0.0502 (7)
0.060*
0.0475 (6)
0.0506 (6)
0.0826 (8)
0.0933 (9)
0.140*
0.0546 (8)
0.0520 (8)
0.062*
0.0494 (8)
0.0624 (9)
0.0668 (10)
0.080*
0.0554 (8)
0.0505 (8)
0.0625 (9)
0.075*
0.0734 (11)
0.088*
0.0806 (12)
0.097*
0.0748 (11)
0.090*
0.0440 (7)
0.0449 (7)
0.0568 (8)
0.068*
0.0677 (10)
0.081*
0.0641 (9)
0.077*
0.0571 (8)

sup-3



supplementary materials

H17 0.0526
C18 ~0.1255 (2)
C19 ~0.2175 (2)
H19 -0.2266
€20 ~0.2955 (2)
H20 ~0.3564
C21 ~0.2828 (3)
H21 ~0.3359
22 ~0.1918 (2)
H22 ~0.1831
23 ~0.1137 (2)
H23 -0.0522

0.6724
0.40909 (15)
0.41381 (17)
0.4482
0.3681 (2)
0.3710
0.31836 (19)
0.2888
0.31210 (17)
0.2777
0.35729 (16)
0.3527

Atomic displacement parameters (142 )

N1
N2
N3
01
02
Cl1
C2
C3
C4
C5
C6
C7
C8
C9
C10
Cl11
C12
Cl13
Cl14
Cl15
Cl16
C17
CI18
C19
C20
C21
C22
C23

Ull

0.0443 (14)
0.0420 (13)
0.0577 (15)
0.0583 (14)
0.0683 (15)
0.0452 (17)
0.0454 (17)
0.0398 (16)
0.0448 (17)
0.0468 (18)
0.0415 (17)
0.0421 (16)
0.057 (2)
0.058 (2)
0.048 (2)
0.0466 (19)
0.0446 (16)
0.0437 (16)
0.0504 (17)
0.058 (2)
0.071 (2)
0.068 (2)
0.0444 (17)
0.0470 (18)
0.0471 (19)
0.061 (2)
0.075 (2)
0.0524 (18)

Geometric parameters (4, °)

N1—C1
NI—N2

U22

0.0329 (13)
0.0396 (13)
0.0356 (14)
0.0381 (13)
0.0448 (14)
0.0375 (17)
0.0410 (17)
0.0376 (16)
0.0416 (18)
0.058 (2)
0.0525 (19)
0.0421 (17)
0.0463 (19)
0.053 (2)
0.073 (3)
0.076 (3)
0.0376 (16)
0.0380 (16)
0.0480 (19)
0.051 (2)
0.0383 (17)
0.0374 (17)
0.0389 (16)
0.058 (2)
0.072 (2)
0.060 (2)
0.0451 (19)
0.0420 (17)

1.352(3)
1.368 (3)

0.9881

0.6010 (4)

0.6401 (4)

0.7269

0.5517 (5)

0.5805

0.4211 (5)

0.3588

0.3818 (4)

0.2948

0.4726 (4)

0.4467
U33 U12
0.0666 (17) ~0.0022 (11)
0.0570 (16) ~0.0049 (11)
0.0547 (16) ~0.0026 (11)
0.139 (2) 0.0034 (10)
0.148 (3) 0.0037 (11)
0.077 (2) 0.0031 (14)
0.064 (2) 0.0032 (13)
0.066 (2) 0.0041 (13)
0.094 (3) 0.0037 (14)
0.085 (3) 0.0122 (16)
0.068 (2) 0.0050 (14)
0.065 (2) 0.0011 (14)
0.079 (2) ~0.0025 (15)
0.107 (3) ~0.0092 (17)
0.110 3) ~0.0059 (19)
0.091 (3) 0.0047 (17)
0.0476 (18) ~0.0017 (13)
0.0522 (19) 0.0011 (13)
0.068 (2) 0.0001 (15)
0.087 (3) 0.0103 (16)
0.085 (3) 0.0091 (16)
0.062 (2) ~0.0037 (15)
0.0519 (19) ~0.0017 (13)
0.065 (2) ~0.0032 (15)
0.078 (3) ~0.0076 (17)
0.072 (3) -0.0209 (17)
0.060 (2) ~0.0087 (16)
0.058 (2) ~0.0021 (14)

Cl10—Cl1

C10—H10

0.069*

0.0463 (7)

0.0575 (8)

0.069*

0.0666 (10)

0.080*

0.0687 (10)

0.082%

0.0632 (9)

0.076*

0.0519 (8)

0.062%
U13 U23
0.0006 (12) ~0.0055 (11)
0.0047 (12) ~0.0039 (11)
0.0069 (12) ~0.0014 (11)
0.0011 (14) ~0.0161 (13)
~0.0087 (16) 0.0215 (14)
0.0072 (16) ~0.0013 (15)
0.0027 (15) ~0.0027 (14)
0.0041 (15) ~0.0038 (14)
0.0048 (17) 0.0046 (17)
~0.0047 (17) 0.0078 (18)
0.0054 (16) ~0.0070 (16)
0.0092 (15) ~0.0101 (15)
0.0065 (18) ~0.0070 (17)
0.016 (2) ~0.022 (2)
0.000 (2) ~0.033 (2)
~0.0037 (18) ~0.017 (2)
0.0075 (14) 0.0010 (13)
0.0102 (14) 0.0019 (13)
0.0065 (16) 0.0015 (15)
0.0052 (19) 0.0064 (18)
0.023 (2) ~0.0006 (17)
0.0086 (17) ~0.0045 (15)
0.0049 (14) 0.0041 (14)
0.0102 (16) ~0.0014 (16)
0.0105 (18) 0.010 (2)
~0.0093 (19) 0.0147 (19)
~0.0004 (18) ~0.0025 (15)
0.0076 (15) ~0.0015 (15)

1.351 (5)
0.9300
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N1—H1
N2—C12
N3—C17
N3—C13
01—C1
02—C4
02—H2
C1—C3
C2—C3
c2—C7
C2—H2A
C3—C4
C4—Cs
C5—C6
C5—HS5
C6—C7
C6—Cl11
C7—C8
C8—C9
C8—HS8
C9—C10
C9—H9
CI—N1—N2
Cl—N1—H1
N2—N1—HI1
CI2—N2—N1
C17—N3—CI13
C4—02—H2
01—C1—N1
01—C1—C3
N1—C1—C3
Cc3—C2—C7
C3—C2—H2A
C7—C2—H2A
C2—C3—C4
C2—C3—C1
C4—C3—C1
C5—C4—02
C5—C4—C3
02—C4—C3
C4—C5—C6
C4—C5—H5
C6—C5—H>5
C5—Co6—C7
C5—Co6—C11
C7—C6—C11
C2—C7—C8
C2—C7—C6
C8—C7—C6

0.8600
1.288 (3)
1.337 (3)
1.353 (3)
1.226 (3)
1.358 (3)
0.8200

1.480 (4)
1.369 (4)
1.408 (4)
0.9300

1.423 (4)
1.356 (4)
1.400 (4)
0.9300

1.412 (4)
1.420 (4)
1.412 (4)
1.358 (4)
0.9300

1.389 (5)
0.9300

118.5 (2)
120.7

120.7

119.0 (2)
118.0 (2)
109.5

123.1 (3)
121.0 (2)
115.8 (2)
122.0 (3)
119.0

119.0

118.9 (3)
123.0 (2)
118.1 (3)
119.9 (3)
119.8 (3)
120.4 (3)
122.1 (3)
119.0

119.0

118.8 (3)
123.1 3)
118.1 (3)
122.7 (3)
118.5 (3)
118.8 (3)

Cl1—H11
C12—C13
C12—C18
C13—Cl14
C14—C15
Cl4—H14
C15—Cl16
C15—H15
Cl16—C17
Cl6—H16
C17—H17
C18—C23
C18—C19
C19—C20
C19—H19
C20—C21
C20—H20
C21—C22
C21—H21
C22—C23
C22—H22
C23—H23

C6—C11—H11

N2—C12—C13

N2—C12—C18

C13—C12—C18
N3—C13—C14

N3—C13—C12

C14—C13—Cl12
C15—C14—C13
C15—C14—H14
C13—C14—H14
Cl16—C15—Cl14
Cl16—C15—HI15
C14—C15—HI15
C15—C16—C17
C15—Cl16—HI16
C17—Cl16—H16
N3—C17—C16

N3—C17—H17

Cl16—C17—H17
C23—C18—C19
C23—C18—C12
C19—C18—C12
C20—C19—C18
C20—C19—H19
C18—C19—H19
C21—C20—C19
C21—C20—H20

0.9300
1.488 (4)
1.489 (4)
1.382 (4)
1.374 (4)
0.9300
1.366 (4)
0.9300
1.369 (4)
0.9300
0.9300
1.379 (4)
1.389 (4)
1.380 (4)
0.9300
1.374 (5)
0.9300
1.378 (4)
0.9300
1.382 (4)
0.9300
0.9300

119.5
127.6 (2)
112.9 (2)
119.5 (2)
120.8 (3)
117.6 (2)
121.6 3)
119.9 (3)
120.0
120.0
119.3 (3)
120.4
120.4
118.4 (3)
120.8
120.8
123.6 3)
118.2
118.2
118.5 (3)
119.8 (3)
121.7 3)
120.8 (3)
119.6
119.6
119.7 (3)
120.1
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CO—C8—C7
C9—C8—HS
C7—C8—HS
C8—C9—C10
C8—C9—H9
C10—C9—H9
C11—C10—C9
C11—C10—H10
C9—C10—H10
C10—C11—C6
C10—CI11—HI11
Cl—N1—N2—C12
N2—N1—C1—O01
N2—N1—C1—C3
C7—C2—C3—C4
C7—C2—C3—C1
01—C1—C3—C2
N1I—C1—C3—C2
01—C1—C3—C4
N1I—C1—C3—C4
C2—C3—C4—C5
Cl1—C3—C4—C5
C2—C3—C4—02
C1—C3—C4—02
02—C4—C5—Co
C3—C4—C5—C6
C4—C5—C6—C7
C4—C5—C6—Cl1
C3—C2—C7—C8
C3—C2—C7—C6
C5—C6—C7—C2
Cl11—C6—C7—C2
C5—C6—C7—C8
C11—C6—C7—CS8
C2—C7—C8—C9
C6—C7T—C8—C9
C7—C8—C9—C10
C8—C9—C10—C11
C9—C10—C11—C6

Hydrogen-bond geometry (4, ©)

D—H-A
02—H2-01
N1—HI1-+N3

C23—H23-Cg'

Symmetry codes: (i) —x, —y+1, —z+1.

1212 (3)
119.4
119.4
120.0 (3)
120.0
120.0
120.9 (3)
119.6
119.6
121.1 3)
119.5

173.6 3)
0.6 (5)
~177.0 2)
-12(5)
~179.5 3)
153.4 (3)
-28.9 (4)
~24.9 (5)
152.8 (3)
2.5(5)
~179.1 (3)
~177.0 (3)
1.3 (5)
178.1 (3)
~1.4(5)
~1.0(5)
179.9 (3)
179.3 (3)
~1.1(4)
22(4)
~178.6 (3)
~178.2 3)
0.9 (4)
178.7 (3)
—0.9(5)
0.2 (5)

0.5 (6)
~0.4 (6)

0.82
0.86

0.93

C19—C20—H20
C20—C21—C22
C20—C21—H21
C22—C21—H21
C21—C22—C23
C21—C22—H22
C23—C22—H22
C18—C23—C22
C18—C23—H23
C22—C23—H23

C5—C6—C11—C10
C7—C6—C11—C10
NI—N2—C12—C13
NI—N2—C12—C18
C17—N3—C13—C14
C17—N3—C13—C12
N2—C12—C13—N3
C18—C12—C13—N3
N2—C12—C13—C14
C18—C12—C13—C14
N3—C13—C14—C15
C12—C13—C14—C15
C13—C14—C15—C16
C14—C15—C16—C17
C13—N3—C17—Cl16
C15—C16—C17—N3
N2—C12—C18—C23
C13—C12—C18—C23
N2—C12—C18—C19
C13—C12—C18—C19
C23—C18—C19—C20
C12—C18—C19—C20
C18—C19—C20—C21
C19—C20—C21—C22
C20—C21—C22—C23
C19—C18—C23—C22
C12—C18—C23—C22
C21—C22—C23—C18

H-A
1.86
2.01

2.63

DA

2.571 (3)
2.648 (3)

3.460 (7)

120.1
120.3 (3)
119.8
119.8
119.6 (3)
120.2
120.2
121.0 3)
119.5
119.5

178.8 (3)
-0.3(5)
2.5(4)
~179.1 (2)
1.2 (4)
178.5 (3)
—20.4 (4)
161.4 (3)
157.0 3)
—21.3 (4)
—0.1(4)
~177.3 (3)
—0.7 (5)
0.4 (5)
~1.6(5)
0.8 (5)
—40.3 (4)
138.2 (3)
136.9 (3)
—44.6 (4)
—0.4 (4)
~177.6 (3)
~13(5)
2.1(5)
-12(5)
1.3 (4)
178.6 (3)
—0.5(4)

D—H4
145
130

147
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