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endo-Bicyclo[2.2.1]hept-2-ene-5,6-dimethylene

bis(p-toluenesulfonate)

The structure of the title compound, Cy3H,50¢S,, contains
three rings in a bicyclo[2.2.1] system (two five-membered rings
and one six-membered ring). There are four C—H---O
hydrogen bonds (three intramolecular hydrogen bonds and
one intermolecular hydrogen bond) in the structure.

Comment

The structure determination of the title compound, (I),
showed that, in the bicyclo[2.2.1] ring system, both five-
membered rings have envelope conformations (Table 1), atom
C15 being the out-of-plane atom in both rings (C10/C11/C12/
C13/C15 and C10/C9/C14/C13/C15). The six-membered ring
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(C9-C14) displays a boat conformation. There are four C—
H---O hydrogen bonds in (I), one of them being inter-
molecular (Table 2).

Figure 1
The molecular structure of (I) showing the atom-labelling scheme.
Displacement ellipsoids are drawn at the 35% probability level.
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Figure 2
Intermolecular hydrogen bonds in (I), shown as dashed lines.

Experimental

5,6-Bis(endo-hydroxymethyl)bicyclo[2.2.1]hept-2-ene (2 g, 13 mmol)
was added to NaH (1.78 g, 74 mmol) in 100 ml of dry tetrahydro-
furan. The mixture was stirred at 273 K for 10 min. p-Toluenesulfonyl
chloride (5.45 g, 28.6 mmol) was then added. The mixture was stirred
at 273 K for another 6 h. The reaction mixture was poured into ice
and extracted with dichloromethane. The extract was washed with
water, dried over anhydrous sodium sulfate and evaporated in vacuo
to give a solid. Colourless prisms of (I) were obtained after recrys-
tallization from a methanol solution of the solid (yield: 3 g, 50 wt%;

m.p. 359 K). IR (CHCls, cm™"): 1600, 1361, 1173

Crystal data

Ca3H26065,

M, = 462.56
Monoclinic, P2,/c
a=14139(2) A
b=13.186 (2) A
c=13.626 (2) A

B =115.424 (3)°
V =2294.4 (6) A®

Data collection

Siemens SMART CCD
diffractometer

¢ and o scans

Absorption correction: multi-scan
(SADABS; Sheldrick, 1996)
Tmin = 0.927, Tax = 0.963

Refinement

Refinement on F>

R[F? > 20(F?%)] = 0.045

wR(F?) = 0.130

S§=0.99

4679 reflections

282 parameters

H-atom parameters constrained

Table 1
Selected torsion angles (°).

Z=4

D, =1339 Mg m™
Mo Ko radiation

u =027 mm™
T=29%(2) K

Prism, colourless

0.24 x 0.20 x 0.14 mm

12673 measured reflections
4679 independent reflections
2574 reflections with 1 > 20(1)
Rine = 0.040

Omax = 26.4°

w = 1/[0*(Fy?) + (0.0547P)*
+ 0.5608P]
where P = (F,” + 2F)/3
(A/0)may = 0.002
APmax = 020e A3
Apmin = =032 ¢ A3

C10—C11-C12—-C13 1.6 (3)

C10—C9—-Cl14—C13 2.4 (3)

Figure 3
The intramolecular hydrogen bonds of (I), shown as dashed lines.

Table 2

Hydrogen-bond geometry (A, °).

D—H---A D—H H---A D---A D—H---A
C6—H6---03 0.93 2.54 2915 (3) 104
C8—H8B---04 0.97 2.57 3.113 (3) 115
C9—H9- - -05' 0.98 2.56 3.529 (3) 169
C18—HI18---06 0.93 2.56 2.930 (3) 104

Symmetry code: (i) —x, —y + 1, —z.

All H atoms were observable in a difference Fourier map, although
the methyl H atoms were the least clear. Nevertheless, all H atoms
were positioned geometrically and refined using a riding model, with
C—H =093 A and U(H) = 1.2U4(C) for aryl H atoms, C—H =
0.98 A and Uj,o(H) = 1.2U.4(C) for tertiary H atoms, C—H = 0.97 A
and Ujs,(H) = 1.2U,4(C) for methylene H atoms, and C—H = 0.96 A
and Uj,,(H) = 1.5U.(C) for methyl H atoms.

Data collection: SMART (Bruker, 1997); cell refinement: SAINT
(Bruker, 1997); data reduction: SAINT; 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.

The authors thank TJU Young Teachers Foundation (grant
No. W50501) for financial support.
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