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In the rac isomer mixture of the title compound, C24H26O8, the

molecules are weakly linked via C—H� � �O and �–� inter-

actions, forming a three-dimensional network.

Comment

We synthesized the title compound, a 2,3-disubstituted succi-

nate derivative, (I), according to the literature method of Wu

et al. (1998), and report its crystal structure here.

The molecular structure of (I) is illustrated in Fig. 1, and

selected bond lengths and torsion angles are given in Table 1.
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Figure 1
The molecular structure of the title compound, showing 30% probability
displacement ellipsoids.



Chiral atoms C9 and C13 possess the same configuration. The

central C8—C9—C13—C17 chain is in a cis configuration with

a torsion angle of 53.0 (4)�. Analysis with PLATON (Spek,

2003) shows that no classical hydrogen bonds exist in the

molecular structure, although C—H� � �O hydrogen bonds and

a �–� interaction are present, forming a three-dimensional

network in the crystal structure (Fig. 2 and Table 2). A �–�
interaction is observed between the benzene rings [C2–C7 and

C2v–C7v; symmetry code: (v) �x, 1 � y, 2 � z] with a

centroid–centroid distance of 3.696 (2) Å.

Experimental

Compound (I) was synthesized according to the literature procedure

of Wu et al. (1998). Single crystals suitable for X-ray diffraction were

obtained by slow evaporation of an ethanol solution at room

temperature.

Crystal data

C24H26O8

Mr = 442.45
Monoclinic, P21=c
a = 7.6510 (10) Å
b = 28.146 (4) Å
c = 10.9770 (14) Å
� = 103.214 (2)�

V = 2301.2 (5) Å3

Z = 4

Dx = 1.277 Mg m�3

Mo K� radiation
Cell parameters from 4946

reflections
� = 2.4–21.7�

� = 0.10 mm�1

T = 292 (2) K
Block, colorless
0.30 � 0.30 � 0.20 mm

Data collection

Bruker SMART APEX CCD area-
detector diffractometer

! scans
Absorption correction: none
16206 measured reflections
4040 independent reflections

2830 reflections with I > 2�(I)
Rint = 0.030
�max = 25.0�

h = �8! 9
k = �33! 33
l = �12! 13

Refinement

Refinement on F 2

R[F 2 > 2�(F 2)] = 0.065
wR(F 2) = 0.177
S = 1.09
4040 reflections
293 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0669P)2

+ 1.0101P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.18 e Å�3

��min = �0.21 e Å�3

Table 1
Selected geometric parameters (Å, �).

C7—C8 1.493 (4)
C8—C9 1.517 (4)
C9—C13 1.429 (4)
C9—C10 1.503 (4)

C13—C14 1.508 (4)
C13—C17 1.513 (4)
C17—C18 1.484 (4)

C7—C8—C9—C13 �175.5 (3)
C7—C8—C9—C10 50.8 (4)
C8—C9—C13—C14 �175.0 (3)

C8—C9—C13—C17 53.0 (4)
C9—C13—C17—C18 �136.3 (3)
C13—C17—C18—C23 �14.3 (4)

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

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

C21—H21� � �O5i 0.93 2.56 3.366 (5) 146
C4—H4� � �O7ii 0.93 2.50 3.323 (4) 147
C11—H11B� � �O3iii 0.97 2.49 3.448 (5) 169

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

2; (ii) �xþ 1;�yþ 1;�zþ 2; (iii)
�x þ 1;�yþ 1;�zþ 1.

All H atoms were located at idealized positions (methyl C—H =

0.96 Å, methylene C—H = 0.97 Å, methine C—H = 0.98 Å and

aromatic C—H = 0.93 Å) and included in the refinement using the

riding-model approximation, with Uiso(H) = 1.5Ueq(C) for methyl H

atoms and Uiso(H) = 1.2Ueq(C) for the other H atoms.

Data collection: SMART (Bruker, 2001); cell refinement: SAINT-

Plus (Bruker, 2001); data reduction: SAINT-Plus; program(s) used to

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

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

PLATON (Spek, 2003); software used to prepare material for

publication: PLATON.
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Figure 2
Plot of the crystal packing, showing the linking of the molecules by C—
H� � �O hydrogen bonds and a �-� interaction (dashed lines). H atoms not
involved in the hydrogen bonds have been omitted for clarity. [Symmetry
codes: (ii) 1 � x, 1 � y, 2 � z; (iii) 1 � x, 1 � y, 1 � z; (iv) 1 + x, 1

2 � y,
1
2 + z]. Cg1 is the centroid of ring C2–C7. Labels having the suffix a
indicate atoms at (�x; 1� y; 2� z).
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