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The title compound, C16H16O4, crystallizes with two molecules

in the asymmetric unit. The two molecules differ in the

orientations of the ethyl groups. The crystal packing is

stabilized by C—H� � �O hydrogen bonds.

Comment

1,8-Naphthalenedicarboxylic acid derivatives are a class of

intermediates important for applications as monomers in the

preparation of polymers (Nakayama et al., 2001; Isoda &

Yamada, 1995, 1996) or as sludge inhibitors (Raymond et al.,

1968). Previously, we have reported the crystal structure of

dimethyl naphthalene-1,8-dicarboxylate (Jing et al., 2005). We

now report the crystal structure of the title compound, (I).

The bond lengths and angles in (I) are normal. Compound

(I) crystallizes in the monoclinic space group P21/c with Z0 = 2,

and the two molecules in the asymmetric unit differ in the

orientations of the ethyl groups (Fig. 1). In both independent

molecules, the naphthalene ring system is slightly distorted

from planarity. The dihedral angle between the C1–C4/C9/C10

and C5–C10 planes is 5.5 (1)� and that between the C17–C20/

C25/C26 and C21–C26 planes is 5.2 (1)�. As a result of steric

effects, the substituent groups are twisted away from the

planes of the naphthalene ring systems (Fig. 1). The dihedral

angles formed between various planes are as follows: C1–C4/

C9/C10 and O1/O2/C11/C12 46.1 (4)�, C5–C10 and O3/O4/

C14/C15 39.9 (1)�, C17–C20/C25/C26 and O5/O6/C27/C280

38.5 (2)�, and C21–C26 and O7/O8/C30/C31 45.7 (1)�. The

crystal packing is stabilized by C—H� � �O hydrogen bonds

(Table 1).

Experimental

Compound (I) was prepared according to the reported precedure of

Errera (1911). Colourless single crystals suitable for X-ray diffraction

were obtained by recrystallization from ethanol.



Crystal data

C16H16O4

Mr = 272.29
Monoclinic, P21=c
a = 10.210 (2) Å
b = 9.672 (1) Å
c = 29.163 (4) Å
� = 90.15 (1)�

V = 2879.9 (8) Å3

Z = 8
Dx = 1.256 Mg m�3

Mo K� radiation
� = 0.09 mm�1

T = 295 (2) K
Block, colourless
0.58 � 0.46 � 0.46 mm

Data collection

Bruker P4 diffractometer
! scans
Absorption correction: none
5684 measured reflections
5365 independent reflections
2323 reflections with I > 2�(I)

Rint = 0.010
�max = 25.5�

3 standard reflections
every 97 reflections
intensity decay: 6.2%

Refinement

Refinement on F 2

R[F 2 > 2�(F 2)] = 0.041
wR(F 2) = 0.106
S = 0.80
5365 reflections
406 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0526P)2]

where P = (Fo
2 + 2Fc

2)/3
(�/�)max = 0.001
��max = 0.13 e Å�3

��min = �0.12 e Å�3

Extinction correction: SHELXL97
(Sheldrick, 1997)

Extinction coefficient: 0.0087 (6)

Table 1
Hydrogen-bond geometry (Å, �).

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

C15—H15A� � �O4 0.97 2.32 2.679 (3) 101
C18—H18� � �O4i 0.93 2.44 3.307 (3) 155
C20—H20� � �O4ii 0.93 2.58 3.440 (3) 154
C23—H23� � �O8iii 0.93 2.52 3.312 (3) 142

Symmetry codes: (i) �xþ 1; yþ 1
2;�zþ 1

2; (ii) x� 1; y; z; (iii) �x;�yþ 2;�z.

The ethyl groups on atoms O1 and O5 are each disordered over

two different orientations, with site-occupancy factors of 0.598 (14)

and 0.637 (16), respectively, for the major conformations. The

disorder was modelled with O—C and C—C distance restraints of

1.47 (1) and 1.53 (1) Å, respectively. The Uij components of atom

C290 were approximated to isotropic behaviour. The H atoms were

placed in calculated positions, with C—H = 0.93–0.97 Å, and included

in the final cycles of refinement using a riding model, with Uiso(H) =

1.2Ueq(C).

Data collection: XSCANS (Siemens, 1996); cell refinement:

XSCANS; data reduction: XSCANS; program(s) used to solve

structure: SHELXS97 (Sheldrick, 1997); program(s) used to refine

structure: SHELXL97 (Sheldrick, 1997); molecular graphics:

ORTEP-3 for Windows (Farrugia, 1997); software used to prepare

material for publication: SHELXL97.
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Figure 1
The structure of the asymmetric unit of (I), showing 30% probability
displacement ellipsoids and the atomic numbering. H atoms have been
omitted for clarity. Both the major and minor components of the
disordered ethyl groups are shown.
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