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The title compound, C21H20O3S, was obtained from the Diels±

Alder reaction of 4-phenyl-1-phenylsulfonyl-3-buten-2-one

and cyclopentadiene, catalyzed by a titanium reagent. This

molecule is an endo-cycloadduct isomer.

Comment

As some sulfonyl-functionalized chelating enones have

demonstrated effective diastereoselectivity as prochiral

electrophilic substrates in catalyzed asymmetric carbon-bond

formation, a series of new cycloadducts has been synthesized

in our laboratory in order to investigate the mechanism of the

asymmetric Diels±Alder reaction (Pei, 1998). The structure of

the title compound, (I), is reported here as an early result in

our study of this new series of compounds.

The molecular structure of (I) is shown in Fig. 1. It has been

revealed that the product obtained by the Diels±Alder reac-

tion is racemic, although a chiral butanediol derivative was

used to form a chiral titanium catalyst.

Experimental

Under the protection of a nitrogen atmosphere, 4A molecular sieve

(200 mg) and (2R,3R)-(ÿ)-1,1,4,4-tetra-(1-naphthyl)-2,3-acetone-1,4-

butanediol (73 mg, 0.11 mmol) were added to a 25 ml ¯ask with

stirring. TiCl2(OiPr)2 (1.118 M, 0.1 ml) was then quickly added

dropwise with stirring. After 1 h, 4-phenyl-1-phenylsulfonyl-3-buten-

2-one (0.143 g) was dissolved in CH2Cl2 (2 ml) and added dropwise to

the solution, and 5 min later cyclopentadiene (5 mmol, 0.5 ml) was

added. The mixture was stirred for 24 h at room temperature and the

reaction was then quenched by adding H2O dropwise. Subsequent

extraction, drying, ®ltration, concentration and column chromato-

graphy gave the title product (yield 82%). Crystals of (I) suitable for

X-ray analysis were obtained from an n-hexane±ethyl acetate (2:1

v/v) solution by slow evaporation.

Crystal data

C21H20O3S
Mr = 352.45
Triclinic, P1
a = 8.6363 (3) AÊ

b = 9.6144 (3) AÊ

c = 12.0887 (4) AÊ

� = 107.319 (1)�

� = 104.509 (1)�

 = 104.8535 (9)�

V = 866.19 (5) AÊ 3

Z = 2
Dx = 1.351 Mg mÿ3

Mo K� radiation
Cell parameters from 3777

re¯ections
� = 3.4±27.5�

� = 0.20 mmÿ1

T = 297.1 K
Chunk, colourless
0.40 � 0.35 � 0.28 mm
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Data collection

Rigaku RAXIS-RAPID
diffractometer

! scans
Absorption correction: multi-scan

(ABSCOR; Higashi, 1995)
Tmin = 0.857, Tmax = 0.945

16 666 measured re¯ections

3939 independent re¯ections
2686 re¯ections with F 2 > 2�(F 2)
Rint = 0.014
�max = 27.5�

h = ÿ11! 11
k = ÿ12! 12
l = ÿ15! 13

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.039
wR(F 2) = 0.103
S = 1.00
2689 re¯ections
246 parameters

H-atom parameters constrained
w = (4Fo

2)/[0.0016Fo
2 + 3�(Fo

2)]
(�/�)max < 0.001
��max = 0.22 e AÊ ÿ3

��min = ÿ0.47 e AÊ ÿ3

Table 1
Selected geometric parameters (AÊ , �).

S1ÐO2 1.435 (2)
S1ÐO3 1.426 (1)
S1ÐC1 1.781 (2)
S1ÐC16 1.761 (2)
O1ÐC2 1.203 (2)
C1ÐC2 1.526 (3)
C2ÐC3 1.501 (2)
C3ÐC4 1.572 (2)

C3ÐC9 1.560 (3)
C4ÐC5 1.505 (3)
C4ÐC8 1.537 (2)
C5ÐC6 1.320 (3)
C6ÐC7 1.506 (3)
C7ÐC8 1.533 (3)
C7ÐC9 1.555 (2)
C9ÐC10 1.516 (3)

C16ÐS1ÐC1ÐC2 65.7 (1)
C1ÐS1ÐC16ÐC17 ÿ81.7 (1)
C1ÐS1ÐC16ÐC21 100.7 (1)
S1ÐC1ÐC2ÐO1 67.4 (2)
S1ÐC1ÐC2ÐC3 ÿ115.3 (2)

O1ÐC2ÐC3ÐC4 120.2 (2)
O1ÐC2ÐC3ÐC9 3.0 (3)
C1ÐC2ÐC3ÐC4 ÿ57.0 (2)
C1ÐC2ÐC3ÐC9 ÿ174.2 (2)

H atoms were treated using a riding model, with CÐH distances of

0.93 AÊ and with Uiso(H) = 1.2Ueq(C).

Data collection: RAPID-AUTO (Rigaku, 1998); cell re®nement:

RAPID-AUTO; data reduction: CrystalStructure (Rigaku/MSC,

2003); program(s) used to solve structure: SIR92 (Altomare et al.,

1994); program(s) used to re®ne structure: CRYSTALS (Watkin et al.,

1996); molecular graphics: ORTEP-3 (Version 1.06; Farrugia, 1997);

software used to prepare material for publication: CrystalStructure.
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Figure 1
The molecular structure of (I), with 50% probability displacement
ellipsoids and the atom-numbering scheme.
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