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trum could not. An X-ray structural analysis of (2) was 
carried out in order to confirm the identity of this com- 
pound. 
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The bond lengths and angles found for com- 
pound (2) are similar to those found for the cor- 
responding carboxylic acid, trans-9,10-dihydro-9,10- 
ethanoanthracene-11-carboxylic acid (Csoregh, Czugler, 
Ertan, Weber & Ahrendt, 1990), which crystallizes as a 
clathrate with dimethyl sulfoxide. Also, the orientation 
of the carboxylate group, with a torsion angle C(12)- -  
C(11)---C(13)---O(1) of 10.4 (2) °, is similar to that ob- 
served for the carboxylic acid group, where the corre- 
sponding torsion angle is - 5 . 0  ° . 

Abstract 
The title compound, C18H1602, was prepared as an 
important intermediate in the preparation of deuterium- 
labelled diethylene glycol bis(allyl carbonate). The bond 
lengths and angles are similar to those reported for 
trans-9,10-dihydro-9 ,10-ethanoanthracene- 11-carboxylic 
acid. 

Comment 
Recent studies of the free radical polymerization of 
diethylene glycol bis(allyl carbonate), (1), have shown 
that hydrogen abstraction from position 8 is kineti- 
cally favoured, but the thermodynamic product is that 
derived from allylic abstraction (Qureshi, Solomon & 
Kelly, 1995; Qureshi, Schiesser & Solomon, 1995). 
Intramolecular hydrogen transfer from the allylic po- 
sition 3 to position 8 would explain the formation of 
the allylic radicals. To test this hypothesis, compound 
(1), deuterium-labelled at positions 3 and 15, was syn- 
thesized. An important intermediate in this preparation 
was methyl trans-9,10-dihydro-9,10-ethanoanthracene- 
l l-carboxylate, (2), which was prepared following the 
method of Wawzonek & Hallum (1953). While the 13C 
NMR spectrum could be assigned in accordance with 
the structure, the aromatic protons in the t H NMR spec- 

t Present address: Department of Chemistry, McGill University, 801 
Sherbrooke St. West, Montrral. Qurbec, Canada H3A 2K6. 
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Fig. 1. An ORTEPII drawing (Johnson, 1976) of compound (2). 
Displacement ellipsoids are drawn at the 50% probability level. 

Experimental 

Crystals of the title compound were obtained from Right 
petroleum. 

Crystal data 

C18H1602 Cu Ka (Ni-filtered) 
Mr = 264.31 radiation 
Monoclinic A = 1.5418 A, 
P21/n Cell parameters from 25 
a = 13.1844 (9) ,~, reflections 
b = 6.2358 (7)/~, 0 = 21.6-40.6 ° 
c = 17.562 (2) ,~ # = 0.650 mm-l 
/3 = 107.719 (6) ° T = 293 (1) K 
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V = 1375.4 (2) ,a, 3 
Z = 4  
Dx = 1.276 Mg m -3 

Data collection 

Enraf -Nonius  CAD-4 
MACHS diffractometer  

o.,/20 scans 
Absorption correction: 

none 
3794 measured reflections 
2822 independent  reflections 
2295 observed reflections 

[I > 2cr(/)] 

Wedge 
0.25 x 0.25 x 0.10 mm 
Colourless 

Rint "- 0.0177 
0m~x = 74.89 ° 
h = - I  --+ 16 
k = - 7  ---+ 1 
l = -21 ---+ 21 
3 standard reflections 

frequency: 150 min 
intensity decay: none 

C(9a)---C(9)---C(8a) 107.95 (10) O(1)---<7(13)--4)(2) 123.09 (13) 
C(9a)--C(9)---C(12) 106.60 (10) O(1)---C(13)--47(11) 126.26 (13) 
C(8a)--C(9)---<7(12) 106.04 (10) O(2)----C(13)----C(11) 110.64 (11) 

Program(s)  used to solve structure: SHELXS86 (Sheldrick, 
1990). Program(s)  used to refine structure: SHELXL93 
(Sheldrick, 1993). Molecular  graphics: ORTEPII (Johnson, 
1976). Software used to prepare material for publication: 
SHELXL93. 

Lists of structure factors, anisotropic displacement parameters, H- 
atom coordinates and complete geometry have been deposited with 
the IUCr (Reference: AS1205). Copies may be obtained through The 
Managing Editor, International Union of Crystallography, 5 Abbey 
Square, Chester CH1 2HU, England. 

Refinement 

Refinement  on F 2 
R(F) = 0.0359 
wR(F 2) = 0.0958 
S = 1.024 
2822 reflections 
246 parameters  
All H-atom parameters  

refined 
w = 1/[a2(Fo 2) + (0.0424P) 2 

+ 0.2514P] 
where e = (Fo 2 + 2F~)/3 

(A/o')max = 0.001 

Apmax = 0.169 e/?~-3 
mpmin = - 0 . 1 1 9  e ~ - 3  
Extinction correction: 

SHELXL93 (Sheldrick, 
1993) 

Extinction coefficient: 
0.0029 (3) 

Atomic scattering factors 
from International Tables 
for  Crystallography (1992, 
Vol. C, Tables 4.2.6.8 and 
6.1.1.4) 
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Table 1. Fractional atomic coordinates and equivalent 
isotropic displacement parameters (~2 ) 

Ueq = ( 1/3)P,i P~y U ija 7 a 7 ai .aj. 

x y z Ueq 
O(1) 0.28961 (9) -0.0157 (2) 0.64459 (7) 0.0645 (3) 
0(2) 0.33628 (10)  0.3196 (2) 0.62674 (6) 0.0664 (3) 
C(1) 0.05631 (11) -0.0672 (3) 0.39314 (8) 0.0491 (3) 
C(2 )  -0.01914 (11)  0.0808 (3) 0.39970 (8) 0.0571 (4) 
C(3) 0.01138 (12)  0.2848 (3) 0.42788 (9) 0.0576 (4) 
C(4) 0.11781 (11)  0.3438 (2) 0.45098 (8) 0.0487 (3) 
C(4a) 0.19316 (10)  0.1979 (2) 0.44376 (7) 0.0403 (3) 
C(5) 0.41210 (11)  0.2981 (3) 0.36443 (8) 0.0493 (3) 
C(6) 0.44212 (12)  0.2183 (3) 0.30073 (9) 0.0595 (4) 
C(7) 0.41031 (12)  0.0168 (3) 0.27080 (9) 0.0601 (4) 
C(8) 0.34835 (11) -0.1110 (3) 0.30400 (8) 0.0514 (3) 
C(8a) 0.31885 (9) -0.0325 (2) 0.36797 (7) 0.0416 (3) 
C(9) 0.25558 (10) -0.1491 (2) 0.41385 (7) 0.0419 (3) 
C(9a) 0.16273 (9) -0.0088 (2) 0.41480 (7) 0.0408 (3) 
C(10) 0.31233 (10)  0.2326 (2) 0.46794 (7) 0.0401 (3) 
C(10a) 0.35064 (9) 0.1724 (2) 0.39810 (7) 0.0407 (3) 
C(I1) 0.36020 (10)  0.0645 (2) 0.53548 (7) 0.0404 (3) 
C(12) 0.32958 (11) -0.1631 (2) 0.50203 (8) 0.0451 (3) 
C(13) 0.32422 (I0) 0.1116 (2) 0.60785 (8) 0.0458 (3) 
C(14) 0.2993 (3) 0.3896 (5) 0.69251 (14)  0.0895 (7) 

Table 2. Selected geometric parameters (,4, o) 
0(I)---C(13) 1.198 (2) C(9)---C(I 2) 
O(2)---C(13) 1.336 (2) C(IO)---C(IOa) 
O(2)---C(14) 1.451 (2) C(10)---C(11) 
C(4a)---C(10) 1.513 (2) C(11)----C(I 3) 
C(8a)---C(9) 1.511 (2) C(I 1)--C(12) 
C(9)---C(9a) 1.509 (2) 

C(4)--47(4a)----C(10) 126.49 (12) C(10a)--C(10)--C(4a) 
C(9a)----C(4a)----C(10) 113.08 (11) C(10a)--C(10)--C(I 1) 
C(8)----C(8a)----C(9) 126.81 (13) C(5)---C(10a)---C(10) 
C(10a)---C(8a)---C(9) 112.87 (11) C(8a)--C(! 0a)---C(10) 

1.561 (2) 
1.509 (2) 
1.564 (2) 
1.514 (2) 
1.542 (2) 

108.20 (10) 
106.99 (10) 
126.25 (12) 
113.52 (11) 
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Abs t r ac t  

The present X-ray diffraction study establishes the 
molecular  structure of  5-methyl-2-thiophenecarboxylic  
ac id ,  C 6 H 6 0 2 S .  The crystal structure is stabilized by 
an O - - H . . . O  hydrogen bond and C - - H . . . O  and S . . . S  
non-bonded intermolecular interactions. 

Comment  

The crystal and molecular structure of 5-methyl-2- 
thiophenecarboxylic acid, (I), was first reported by 
Simonsen, Cordell & Boggs (1980) without atomic 

t Contribution No. 1338 of the Instituto de Qufmica, UNAM. 
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