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Two independent molecules of the title compound,

C13H15NO3S, containing the novel endo-thiabicyclo[3.2.01,4]-

hept-3-ene ring, crystallize in a triclinic cell. Both fused rings

in the bicyclic system are non-planar, with the ®ve-membered

C3NO rings adopting envelope conformations.

Comment

The title compound, (I), was prepared as part of a study of the

use of carnivore odours in mammal pest control. It is closely

related to two previously reported structures: exo-7-aza-6-

oxa-4-n-propyl-3-thiabicyclo[5.4.11,7.12,5]undecane 3,3-dioxide

(Woolhouse et al., 1993) and the exo-stereoisomer exo-

7-phenyl-3-n-propyl-5-oxa-2-thia-6-azabicyclo[3.2.01,4]hept-6-

ene 2,2-dioxide (Gainsford & Woolhouse, 2002), being formed

from a thiete sulfone (Gainsford & Woolhouse, 1994).

The crystal structure of (I) consists of two nearly identical

independent molecules (one of these is shown in Fig. 1) and

their centrosymmetrically related molecules. Most inter-

molecular interactions are between each independent mol-

ecule and their centrosymmetrically related molecules, e.g.
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Figure 1
The molecular structure of one of the two independent molecules of (I).
Displacement ellipsoids are drawn at the 50% probability level. H atoms
have arbitrary radii.
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C113ÐH113� � �O122i, with C113� � �O122i = 3.303 (5) AÊ

[symmetry code: (i) 1 ÿ x, 1 ÿ y, 1 ÿ z], making two in®nite

chains along the b crystal axis. The Cj1ÐCj4ÐOj5ÐNj6ÐCj7

®ve-membered rings, where j = 1 or 2, have envelope

conformations, with ¯ap atoms Cj4 at distances of 0.222 (7)

and 0.185 (8) AÊ from the four-atom plane for j = 1 and 2,

respectively. The four-membered C3S fused rings are not

planar, with mean deviations from the mean plane of

0.0787 (3) and 0.0487 (3) AÊ for j = 1 and 2, respectively. The

angles between the mean planes through the two rings are

identical at 66.0 (3)�. This is unlike the exo-molecule where

the fused four- and ®ve-membered rings are planar (Gainsford

& Woolhouse, 2002). The pendant planar phenyl rings Cj8Ð

Cj13 are twisted by 5.2 (2) and 6.9 (3)� for j = 1 and 2,

respectively, from their bound ®ve-membered ring. The same

comments about the oxygen Oj5 binding in fused-ring systems

constructed by cycloaddition apply (see Gainsford & Wool-

house, 2002).

Experimental

Compound (I) was prepared as described previously by Gainsford &

Woolhouse (2002). Crystals were grown from an ethyl acetate±

hexane mixture.

Crystal data

C13H15NO3S
Mr = 265.32
Triclinic, P1
a = 5.282 (4) AÊ

b = 11.241 (3) AÊ

c = 22.588 (6) AÊ

� = 79.65 (2)�

� = 89.67 (4)�

 = 76.58 (3)�

V = 1282.4 (11) AÊ 3

Z = 4
Dx = 1.374 Mg mÿ3

Mo K� radiation
Cell parameters from 24

re¯ections
� = 5.8±14.6�

� = 0.25 mmÿ1

T = 130 (2) K
Needle, colourless
0.84 � 0.32 � 0.18 mm

Data collection

Siemens/Nicolet R3m four-circle
diffractometer

! scans
3583 measured re¯ections
3157 independent re¯ections
2378 re¯ections with I > 2�(I)
Rint = 0.035

�max = 22.5�

h = 0! 5
k = ÿ11! 11
l = ÿ24! 24
3 standard re¯ections

every 97 re¯ections
intensity decay: none

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.057
wR(F 2) = 0.121
S = 1.16
3157 re¯ections
316 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0097P)2

+ 3.7137P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.31 e AÊ ÿ3

��min = ÿ0.29 e AÊ ÿ3

Extinction correction: SHELXL97
Extinction coef®cient: 0.0068 (8)

Table 1
Selected geometric parameters (AÊ , �).

S12ÐO121 1.425 (4)
S12ÐO122 1.434 (3)
S12ÐC11 1.822 (5)

S22ÐO221 1.425 (4)
O25ÐN26 1.409 (5)
N16ÐC17 1.287 (6)

O121ÐS12ÐO122 118.9 (2)
C11ÐS12ÐC13 80.5 (2)

C17ÐN16ÐO15 110.8 (4)
C14ÐC11ÐS12 88.9 (3)

C14ÐO15ÐN16ÐC17 9.8 (5)
C23ÐS22ÐC21ÐC24 ÿ6.3 (3)

C13ÐS12ÐC11ÐC17 91.5 (4)
C23ÐS22ÐC21ÐC27 95.6 (4)

All H atoms were constrained to ride on their parent atom, with a

Uiso value 1.2 times the Ueq value of the parent atom.

Data collection: SHELXTL (Siemens, 1983); cell re®nement:

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

structure: SHELXS86 (Sheldrick, 1990); program(s) used to re®ne

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

ORTEP-3 in WinGX (Farrugia, 1997); software used to prepare

material for publication: SHELXL97 (Sheldrick, 1997) and

PLATON (Spek, 1990).
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