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In the crystal structure of the title compound, [Zn(C12H9O2)2-

(C12H8N2)], there are two molecules in the asymmetric unit.

The molecules are linked into a sandwiched sheet by six C—

H� � �O hydrogen bonds.

Comment

As a part of our investigation of the reactions of 1-naphthyl-

acetic acid and phenanthroline with metals, we report here the

crystal structure of the title compound, (I) (Fig. 1).

In the crystal structure, there are two molecules in the

asymmetric unit. Compound (I) has a distorted octahedral

configuration, in which the central ZnII atom is coordinated by

carboxylate O atoms and N atoms from two 1-naphthylacetic

acid ligands and one 1,10-phenanthroline ligand. The mol-

ecules are linked into sheets through six independent C—

H� � �O hydrogen bonds (Figs. 2–4 and Table 2), and neigh-

bouring sheets are connected by van der Waals forces (Fig. 4),

thereby joining the molecules into a three-dimensional

network structure.

Experimental

Equimolar quantities (1 mmol) of sodium naphthylacetate and 1,10-

phenanthroline were mixed in methanol (20 ml), and a solution of

Figure 1
The asymmetric unit of (I), showing the atom-labelling scheme.
Displacement ellipsoids are drawn at the 30% probability level.



zinc nitrate (1 mmol) in methanol (20 ml) was added. The mixture

was stirred for 1 h before being filtered. X-ray quality crystals of (I)

were obtained by slow evaporation of the solution over a period of

about one month.

Crystal data

[Zn(C12H9O2)2(C12H8N2)]
Mr = 615.96
Triclinic, P1
a = 12.964 (6) Å
b = 13.055 (6) Å
c = 17.128 (8) Å
� = 89.403 (8)�

� = 77.192 (7)�

� = 86.657 (9)�

V = 2822 (2) Å3

Z = 4
Dx = 1.450 Mg m�3

Mo K� radiation
� = 0.92 mm�1

T = 298 (2) K
Block, white
0.38 � 0.34 � 0.30 mm

Data collection

Bruker SMART CCD area-detector
diffractometer

’ and ! scans
Absorption correction: multi-scan

(SADABS; Sheldrick, 1996)
Tmin = 0.722, Tmax = 0.771

14796 measured reflections
9785 independent reflections
4949 reflections with I > 2�(I)
Rint = 0.043
�max = 25.0�

Refinement

Refinement on F 2

R[F 2 > 2�(F 2)] = 0.082
wR(F 2) = 0.276
S = 1.03
9785 reflections
763 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.1469P)2

+ 0.4533P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max = 0.001
��max = 1.53 e Å�3

��min = �0.72 e Å�3

Table 1
Selected geometric parameters (Å, �).

Zn1—O2 2.061 (5)
Zn1—O4 2.070 (6)
Zn1—N1 2.110 (6)
Zn1—N2 2.119 (6)
Zn1—O1 2.273 (5)
Zn1—O3 2.323 (5)

Zn2—O6 1.998 (6)
Zn2—O8 2.067 (5)
Zn2—N4 2.100 (6)
Zn2—N3 2.104 (6)
Zn2—O7 2.268 (5)

O2—Zn1—O4 147.8 (2)
O2—Zn1—N1 99.4 (2)
O4—Zn1—N1 104.1 (2)
O2—Zn1—N2 103.4 (2)
O4—Zn1—N2 102.6 (2)
N1—Zn1—N2 78.9 (2)
O2—Zn1—O1 60.32 (19)
O4—Zn1—O1 96.5 (2)
N1—Zn1—O1 92.6 (2)
N2—Zn1—O1 160.5 (2)
O2—Zn1—O3 102.6 (2)
O4—Zn1—O3 58.8 (2)
N1—Zn1—O3 157.0 (2)
N2—Zn1—O3 89.6 (2)
O1—Zn1—O3 104.0 (2)

O6—Zn2—O8 138.3 (2)
O6—Zn2—N4 106.6 (2)
O8—Zn2—N4 103.7 (2)
O6—Zn2—N3 113.6 (2)
O8—Zn2—N3 99.7 (2)
N4—Zn2—N3 78.8 (2)
O6—Zn2—O7 94.4 (2)
O8—Zn2—O7 60.40 (19)
N4—Zn2—O7 158.6 (2)
N3—Zn2—O7 89.5 (2)
O6—Zn2—O5 56.6 (2)
O8—Zn2—O5 96.7 (2)
N4—Zn2—O5 88.9 (2)
N3—Zn2—O5 161.4 (2)
O7—Zn2—O5 106.3 (2)
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Figure 2
Part of the crystal structure of (I), showing the formation of a hydrogen-
bonded sheet built from C—H� � �O interactions. For clarity, H atoms not
involved in the hydrogen bonding have been omitted. Dashed lines
indicate hydrogen bonds. [Symmetry codes: (A) 1 � x, � y, 1 � z; (B)
�1 + x, y, z; (C) x, y, �1 + z; (D) �1 + x, y, z; (E) 2 � x, 1 � y, 1 � z; (F)
1 � x, �y, 2 � z; (G) 1 � x, 1 � y, 1 � z.]

Figure 3
A view of the packing of (I), along the b axis, showing the formation of a
hydrogen-bonded (dashed lines) sheet built from C—H� � �O interactions.
H atoms not involved in hydrogen bonding have been omitted.

Figure 4
A packing diagram of (I), showing the van der Waals interactions
between adjacent sheets. Dashed lines indicate hydrogen bonds in a
sheet. For clarity, H atoms not involved in the hydrogen bonding have
been omitted. [Symmetry codes: (A) x, y, �1 + z; (B) 1 + x, y, x.]



Table 2
Hydrogen-bond geometry (Å, �).

D—H� � �A D—H H� � �A D� � �A D—H� � �A

C54—H54� � �O1i 0.93 2.43 3.320 (9) 161
C20—H20� � �O5ii 0.93 2.58 3.493 (11) 166
C44—H44� � �O3iii 0.93 2.70 3.627 (14) 176
C68—H68� � �O8iv 0.93 2.67 3.407 (10) 137
C32—H32� � �O2v 0.93 2.68 3.350 (10) 130
C6—H6� � �O7vi 0.93 2.54 3.275 (10) 136

Symmetry codes: (i) �xþ 1;�yþ 1;�zþ 2; (ii) x; y; z� 1; (iii) xþ 1; y; z; (iv)
�xþ 2;�yþ 1;�zþ 2; (v) �xþ 1;�y;�zþ 1; (vi) �x þ 1;�y;�zþ 2.

All H atoms were located in a difference Fourier map and were

subsequently treated as riding, with C—H distances of 0.93 (aryl) and

0.97 Å (methylene), and with Uiso(H) = 1.2Ueq(C). The maximum

electron-density peak is located 1.14 Å from the N4 atom and the

deepest hole 0.21 Å from the C46 atom.

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.
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