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In the title compound, C14H6O7, strong O—H� � �O hydrogen-

bonding interactions between the molecules result in a one-

dimensional chain-like supramolecular structure.

Comment

The hydrothermal reaction of SmCl3.nH2O and ntcd (ntcd is

naphthalene-1,4,5,8-tetracarboxylic dianhydride) at pH 2.1

yields crystals of the title compound, ntcaa (naphthalene-

1,4,5,8-tetracarboxylic 1,8-anhydride), (I). The single-crystal

X-ray structure of this compound is reported here.

The structure of (I) shows that the ntcd is partially hydro-

lyzed into ntcaa, with an unchanged naphthyl moiety. Apart
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Figure 1
The structure of the title complex. Displacement ellipsoids are plotted at
the 50% probability level.



from the carboxyl groups, the molecule exhibits a pseudo-

twofold axis along the C9—C10 bond direction (Fig. 1).

Two strong O—H� � �O hydrogen bonds are formed, with the

two carboxylic acid OH groups as donors and the O atoms of

another molecules as acceptors (Table 2), resulting in the

formation of a one-dimensional chain structure, as shown in

Fig. 2.

The geometric parameters of this compound are in general

agreement with analogous parameters for naphthalic anhy-

drides reported previously (Blackburn et al., 1997; Fitzgerald

et al., 1991, 1992).

Experimental

The title compound was prepared by the hydrothermal reaction of

SmCl3.nH2O (0.091 g) and naphthalene-1,4,5,8-tetracarboxylic

dianhydride (0.067 g) in water (16 ml). After heating at 433 K for 3 d

and cooling to room temperature at a rate of 13 K h�1, yellow needle-

shaped crystals of (I) were obtained. Analysis calculated for C14H6O7:

C 58.75, H 2.11%; found: 58.60, H, 2.32%.

Crystal data

C14H6O7

Mr = 286.19
Orthorhombic, P212121

a = 7.6811 (15) Å
b = 9.754 (2) Å
c = 14.357 (3) Å
V = 1075.6 (4) Å3

Z = 4
Dx = 1.767 Mg m�3

Mo K� radiation
Cell parameters from 54

reflections
� = 2.1–27.5�

� = 0.15 mm�1

T = 173 (2) K
Needle, yellow
0.50 � 0.05 � 0.05 mm

Data collection

Rigaku Mercury CCD area-detector
diffractometer

! scans
Absorption correction: multi-scan

(CrystalClear; Rigaku Corpora-
tion, 2000)
Tmin = 0.906, Tmax = 0.989

8417 measured reflections

2465 independent reflections
2015 reflections with I > 2�(I)
Rint = 0.049
�max = 27.5�

h = �9! 9
k = �8! 12
l = �18! 18

Refinement

Refinement on F 2

R[F 2 > 2�(F 2)] = 0.063
wR(F 2) = 0.139
S = 1.09
2465 reflections
192 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0582P)2

+ 0.5047P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.32 e Å�3

��min = �0.27 e Å�3

Table 1
Selected geometric parameters (Å, �).

O1—C11 1.205 (4)
C1—C2 1.370 (4)
C1—C9 1.413 (4)
C1—C11 1.476 (5)
O2—C11 1.370 (4)
O2—C12 1.374 (4)
C2—C3 1.408 (4)
O3—C12 1.206 (4)
C3—C4 1.372 (4)
O4—C13 1.222 (4)
C4—C10 1.432 (4)
C4—C13 1.514 (4)

O5—C13 1.293 (4)
C5—C6 1.367 (4)
C5—C10 1.436 (4)
C5—C14 1.513 (5)
O6—C14 1.208 (4)
C6—C7 1.413 (4)
O7—C14 1.311 (4)
C7—C8 1.369 (4)
C8—C9 1.414 (4)
C8—C12 1.464 (4)
C9—C10 1.422 (4)

C2—C1—C9 121.4 (3)
C2—C1—C11 119.3 (3)
C9—C1—C11 119.3 (3)
C11—O2—C12 124.1 (2)
C1—C2—C3 119.4 (3)
C4—C3—C2 121.0 (3)
C3—C4—C10 120.7 (3)
C3—C4—C13 117.7 (3)
C10—C4—C13 121.1 (3)
C6—C5—C10 120.7 (3)
C6—C5—C14 117.5 (3)
C10—C5—C14 121.3 (3)
C5—C6—C7 121.3 (3)
C8—C7—C6 119.4 (3)
C7—C8—C9 120.9 (3)
C7—C8—C12 119.5 (3)
C9—C8—C12 119.5 (3)
C1—C9—C8 120.1 (3)

C1—C9—C10 119.6 (3)
C8—C9—C10 120.2 (3)
C9—C10—C4 117.7 (3)
C9—C10—C5 117.3 (3)
C4—C10—C5 124.9 (3)
O1—C11—O2 117.6 (3)
O1—C11—C1 124.2 (3)
O2—C11—C1 118.2 (3)
O3—C12—O2 116.5 (3)
O3—C12—C8 125.0 (3)
O2—C12—C8 118.5 (3)
O4—C13—O5 125.7 (3)
O4—C13—C4 120.7 (3)
O5—C13—C4 113.3 (3)
O6—C14—O7 125.4 (3)
O6—C14—C5 121.5 (3)
O7—C14—C5 113.0 (3)

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

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

O5—H1� � �O1i 0.84 1.90 2.735 (4) 175
O7—H2� � �O3i 0.84 1.88 2.710 (4) 172

Symmetry code: (i) x; y� 1; z.

H atoms were positioned geometrically (C—H = 0.95 Å and O—H

= 0.84Å) and allowed to ride on their carrier atoms, with Uiso(H) =

1.2Ueq(C,O). In the absence of significant anomalous scattering,

Friedel pairs were merged.

Data collection: CrystalClear (Rigaku Corporation, 2000); cell

refinement: CrystalClear; data reduction: CrystalClear; program(s)

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

used to refine structure: SHELXL97 (Sheldrick, 1997); molecular

graphics: SHELXTL (Bruker, 1997); software used to prepare

material for publication: SHELXTL.
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Figure 2
The one-dimensional chain structure of the title complex [symmetry
codes: (A) x, y � 1, z; (B) x, 1 + y, z]. Dashed lines indicate the hydrogen
bonds.
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