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The title molecule, C20H20O4, lies on an inversion center. The

central alkene moiety is not coplanar with the remainder of

the molecule, forming a dihedral angle of 61.61 (12)� with the

OÐCH2ÐCH2ÐC plane and a dihedral angle of 58.70 (11)�

with the phenyl plane. The central C C length is 1.326 (2) AÊ .

Comment

During an attempted cross metathesis reaction, the title

compound, (I), was produced in an interesting side reaction.

Such cross metathesis reactions, which tend to be unpredict-

able, occur between two ole®ns in the presence of an Ru

catalyst known as Hoyveda's catalyst (Garber et al., 2000). In

the reaction, an ole®n ®rst reacts with the Ru catalyst, and

then the highly reactive intermediate reacts with a different

ole®n. In this case, the second step was reaction of another

molecule of the ®rst ole®n, but-3-enyl benzoate, to form the

title dimer. The crystal structure determination was carried

out in order to identify the unexpected product.

The molecule, which lies on a crystallographic inversion

center, is illustrated in Fig. 1. The central 3-hexene moiety is

nonplanar, with torsion angle C3ÐC2ÐC1ÐC1i of

ÿ121.21 (14)�, yielding the dihedral angles given in the

abstract [symmetry code: (i) 1 ÿ x, 1 ÿ y, 1 ÿ z].

The title compound has been previously reported as an

intermediate in the synthesis of the corresponding 3,4-diol

(Torneiro & Still, 1997).

Experimental

To 15 ml tetrahydrofuran were added but-3-enyl benzoate (0.10 g,

0.56 mmol, 1 eq.) and methyl vinyl ketone (0.85 g, 11.2 mmol, 20 eq.).

Hoyveda's catalyst (0.018 g, 0.028 mmol, 0.05 eq) (Garber et al., 2000)

was added to the ¯ask in 5 ml dichloromethane. The reaction mixture

was stirred until the reaction was complete by TLC. The reaction

mixture was puri®ed by column chromatography, to obtain the title

compound after removal of solvent.
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Crystal data

C20H20O4

Mr = 324.36
Triclinic, P1
a = 6.829 (3) AÊ

b = 7.508 (2) AÊ

c = 9.460 (4) AÊ

� = 67.424 (17)�

� = 81.663 (15)�


 = 71.322 (16)�

V = 424.1 (3) AÊ 3

Z = 1
Dx = 1.270 Mg mÿ3

Mo K� radiation
Cell parameters from 2385

re¯ections
� = 2.5±30.0�

� = 0.09 mmÿ1

T = 100 K
Plate, colorless
0.42 � 0.37 � 0.07 mm

Data collection

KappaCCD diffractometer (with
Oxford Cryostream)

! scans with � offsets
9345 measured re¯ections
2480 independent re¯ections
1979 re¯ections with I > 2�(I)

Rint = 0.021
�max = 30.0�

h = ÿ9! 9
k = ÿ10! 10
l = ÿ13! 13

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.042
wR(F 2) = 0.113
S = 1.05
2480 re¯ections
109 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0517P)2

+ 0.0772P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.30 e AÊ ÿ3

��min = ÿ0.20 e AÊ ÿ3

Table 1
Selected geometric parameters (AÊ , �).

O1ÐC4 1.3405 (13)
O1ÐC3 1.4479 (13)

O2ÐC4 1.2104 (12)
C1ÐC1i 1.326 (2)

C4ÐO1ÐC3 115.89 (7) C1iÐC1ÐC2 124.60 (12)

C1iÐC1ÐC2ÐC3 ÿ121.21 (14)
C4ÐO1ÐC3ÐC2 171.48 (8)
C1ÐC2ÐC3ÐO1 ÿ167.53 (7)

C3ÐO1ÐC4ÐC5 ÿ175.94 (7)
O1ÐC4ÐC5ÐC10 0.60 (13)

Symmetry code: (i) 1ÿ x; 1ÿ y; 1ÿ z.

H atoms were placed in idealized positions, with CÐH bond

distances 0.95±0.99 AÊ , and thereafter treated as riding. Displacement

parameters for H were assigned as Uiso = 1.2Ueq of the attached atom.

Data collection: COLLECT (Nonius, 2000); cell re®nement:

DENZO and SCALEPACK (Otwinowski & Minor, 1997); data

reduction: DENZO and SCALEPACK ; program(s) used to solve

structure: SIR97 (Altomare et al., 1999); program(s) used to re®ne

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

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

publication: SHELXL97.

The purchase of the diffractometer was made possible by

Grant No. LEQSF(1999±2000)-ESH-TR-13, administered by

the Louisiana Board of Regents.
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Figure 1
The title compound, showing the atomic numbering scheme, with
displacement ellipsoids drawn at the 50% level.
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