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Abstract. M , = 3 0 6 . 5 ,  P2Jc,  a = 6 . 0 9 8 ( 2 ) ,  b =  
14.685(3),  c = 1 5 . 1 4 3 ( 2 )  A, f l = 9 5 . 8 9 ( 2 )  ° , V =  
1348.9 (6) A,3, Z = 4, D m = 1.49 Mg m -3, D x-- 
1 - 5 1 M g m  -3, 2 ( C u K c t ) = l . 5 4 1 7 8 / k ,  p ( C u K c t ) =  
39.9 mm -l ,  R = 0.066, R w = 0.099 with 1737 indepen- 
dent non-zero reflections. The S atom is tetrahedral and 
the phenyl ring makes an angle of 55 o to the plane of the 
heterocyclic ring. There is a close intermolecular 
approach of a C1 atom to an adjacent fused-ring 
system. 

Introduction. The title compound, (1), was obtained as 
an unexpected by-product in the synthesis of 6- 
chloro- 1-methyl-4-phenylquinazolin-2(1H)-one, (2), 
(Kamal, Rao & Sattur, 1980) and the X-ray in- 
vestigation was undertaken to confirm the structure of 
the compound and to ascertain the geometry about the 
S atom. 

I I 
CH3 CH 3 

(1) (2) 

Experimental. Light-yellow plate, 0.38 x 0.45 × 
0.63 mm, D,,, by flotation in CC14-toluene , data 

* To whom correspondence should be addressed. 

collected on an Enraf-Nonius  CAD-4, lattice 
parameters from 15 high-angle reflections, systematic 
absences: hOl, l = 2n + 1; 0k0, k = 2n + 1, maximum 
sin 0 / 2 =  0.58 A -1, standards (124 and 212) did not 
vary more than 6%, 2350 reflections measured, 1737 
unique non-zero reflections at the 3a significance level; 
structure solution with MULTAN78 (Main, Woolfson, 
Lessinger, Germain & Declercq, 1978), least-squares 
refinement using F's, hydrogens located and refined 
isotropically, all other atoms refined anisotropically, 
R = 0.066, wR = 0.099, w = 33.57/{[a(Fo)]2 + 
(0.045 Fo) 2 } where a(Fo) is the standard deviation based 
on counting statistics, maximum least-squares shift-to- 
error in final refinement cycle 0.017, maximum peak 
height in final difference Fourier synthesis 0.59e A, -a, 
F ( 0 0 0 ) = 6 3 2 ,  scattering factors from International 
Tables for  X-ray Crystallography (I 974), refinements 
carried out with SHELX76  (Sheldrick, 1976).'I" 

Discussion. The molecular structure of the title com- 
pound is confirmed. The atomic coordinates are 
reported in Table 1. Fig. 1 shows the atom-numbering 
scheme and the intramolecular bond lengths and angles. 
All these lengths and angles are normal. 

t Lists of structure factors, anisotropic thermal parameters and H 
atom coordinates have been deposited with the British Library 
Lending Division as Supplementary Publication No. SUP 38120 (13 
pp.). Copies may be obtained through The Executive Secretary,. 
International Union of Crystallography, 5 Abbey Square, Chester 
CH1 2HU, England. 
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Tab le  1. Atomic coordinates in fractional crystal 
coordinates and equivalent isotropic values of the 
anisotropic thermal parameters for non-H atoms and 

isotropic thermal parameters for H (Ueq = ~ trace U) 

Estimated standard deviations are given in parentheses. For 
labeling of atoms, see Fig. 1. 

x y z U(A 2) 
C(4) 0.7087 (6) -0.1458 (2) 0.7435 (2) 0.028 (2) 
C(5) 0.7186 (7) -0-0206 (3) 0.6326 (3) 0.031 (2) 
C(6) 0.6341 (7) 0.0583 (3) 0.5951 (3) 0.030 (2) 
C(7) 0.4471 (8) 0.0966 (3) 0.6237 (3) 0.037 (2) 
C(8) 0.3564 (7) 0.0611 (3) 0.6941 (3) 0-042 (2) 
C(9) 0.4463 (6) -0.0169 (3) 0.7379 (3) 0-034 (2) 
C(10) 0.6249 (6) -0.0603 (2) 0.7034 (2) 0.027 (2) 
C(11) 0.8553 (6) -0.2054 (2) 0.6966 (2) 0.041 (2) 
C(12) 1.0454 (7) -0.2402 (3) 0.7429 (3) 0.041 (2) 
C(13) 1.1872 (8) -0.2930 (3) 0.6992 (3) 0.035 (2) 
C(14) 1.1381 (8) -0.3135 (3) 0.6099 (3) 0.034 (2) 
C(15) 0.9482 (8) -0.2815 (3) 0.5650 (3) 0.046 (3) 
C(16) 0.8068 (7) -0.2268 (3) 0.6077 (3) 0.044 (2) 
C(17) 0.1754 (9) -0.0087 (5) 0.8489 (5) 0.055 (3) 
N(1) 0.3626 (5) -0.0520 (2) 0.8124 (2) 0.033 (2) 
N(3) 0.6658 (5) -0-1732 (2) 0.8211 (2) 0.033 (2) 
S(2) 0.5390 (2) -0.1058 (1) 0.8843 (1) 0.058 (2) 
0(2) 0.4183 (6) -0.1602 (2) 0.9375 (2) 0.050 (2) 
0(2)' 0.6955 (6) -0.0434 (2) 0.9272 (2) 0.037 (1) 
C1(6) 0.7617 (2) 0.1102 (1) 0.5109 (1) 0.055 (I) 
H(5) 0.819 (7) -0.047 (3) 0.610 (3) 0-03 (1) 
H(7) 0.391 (9) 0.140 (4) 0.594 (4) 0.06 (2) 
H(8) 0.235 (9) 0.084 (4) 0-709 (3) 0.06 (2) 
H(12) 1.090 (8) -0-225 (3) 0.801 (3) 0.05 (1) 
H(13) 1.310 (9) --0.315 (3) 0.730 (3) 0.05 (1) 
H(14) 1.233 (7) -0.349 (3) 0.579 (3) 0.04 (I) 
H(15) 0.909 (8) --0.294 (3) 0.504 (3) 0.06 (1) 
H(16) 0.675 (8) --0.207 (3) 0.579 (3) 0.05 (1) 
H(17) 0.226 (10)  0.048 (4) 0.871 (4) 0.07 (2) 
H(17)' 0.132 (9) -0.040 (3) 0.877 (3) 0.04 (1) 
H(17)" 0.079 (19) --0.009 (7) 0.793 (7) 0.17 (4) 

Tab le  2. Torsion angles (°)for the heterocyclic ring in 
the title compound 

N(I)-S(2)-N(3)-C(4) 37 (1) C(17)-N(I)-S(2)-N(3) 161 (1) 
S(2)-N(3)-C(4)-C(10) -8  (1) C(17)-N(1)-C(9)-C(10) -179 (1) 
N(3)-C(4)-C(10)-C(9) -17 (1) O(2)-S(2)-N(1)-C(9) -161 (1) 
C(4)-C(10)-C(9)-N(1) 4 (1) O(2)'-S(2)--N(1)-C(9) 68 (1) 
C(10)-C(9)-N(I)--S(2) 30 (1) O(2)-S(2)-N(3)-C(4) 150 (1) 
C(9)-N(I)-S(2)-N(3) -48 (1) O(2)'-S(2)-N(3)-C(4) -81 (1) 

121.4-(3)II19.2(3) 
I 1.483(5) 

116 1(3)] 120"6(3) ~ ,  

$ 1 1 9 ~ ) 1 1 1 9 4 ( 3 ) 1 2 ° 2 ( 4 ) ' T -  )i 
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Fig. 1. Bond lengths (A) and angles (o) and atom-numbering 
scheme for the title compound. The angles N(3)-S(2)--O(2), 
N(3) -S(2) -O(2) '  and O(2) -S(2) -O(2) '  are respectively 
107.5 (2), 108.8(2) and 118.1 (2) ° and, for clarity, are not 
indicated. 

The phenyl ring is accurately planar with none of the b 
torsion angles around the ring greater than 2.2 ° . The 
plane of the C atoms of the fused ring is, however, only 
nearly planar with the greatest torsion angle being 5.7 ° . 
The heterocyclic ring is puckered so that the tetrahedral 
geometry of the - S O  2-  group can be accommodated. 
A list of torsion angles for the heterocyclic ring is given 
in Table 2. We note that the conformations of 
S(2)-O(2)  and S(2)-O(2)'  with respect to the ring are o 
about 20 and 75 0. The S atom is tetrahedral with the 
angle formed by the planes N(1), S(2), N(3) and O(2), 
S(2), 0(2)'  being 89 °. The configuration about N(1) is 
pyramidal with N(1) lying at a distance of 0.223 (3)A 
from the plane formed by C(9), C(17) and S(2). 

" C 

Fig. 2. Stereoscopic view of the crystal structure down the a axis 
showing the four molecules in general positions. The reference 
molecule is shaded. 
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A stereoscopic view of the crystal structure is shown 
in Fig. 2. The CI atom of the reference molecule is 
situated at a distance of 3.565 (4) A from the plane of 
the fused ring of the molecule ( l - z , - y ,  l -z ) .  
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Abstract. M r = 244.36, monoclinic, P21/a, a = 
12.374(2), b = 8 . 7 7 1  (1), c =  13.743 (2)A, t =  
104.027 (6) °, V = 1447.1 (3) A 3, Z = 4, D c = 
1.222 g cm -3, 2 (Mo Ka) = 0.71073 A, # = 
0.626 cm -~, T =  295 K. Final R = 0.037 for 1369 
observed reflections. The structural analysis showed 
that a deconjugative 1,3-shift occurred on photolysis of 
the isomeric precursor in solution. 

Introduction. Although efforts to relate structure with 
the solid-state photoreactivity of tetrahydronaphtho- 
quinols have met with much success (Greenhough & 
Trotter, 1981; Appel, Jiang, Scheffer & Walsh, 1982; 
Secco & Trotter, 1982), one aspect of the study, that of 
hydrogen-bonding effects on reactivity, has been more 
difficult to ascertain. The present compound arose from 
attempts to acetylate the heptamethyl-4fl-ol derivative 
(I) in the hope that by replacing OH with OAc, the 
reactivity in the absence of hydrogen bonding could 
have then been studied. Instead, however, the exo- 
methylene ketone (II) was formed as the major product, 
from which the title compound (III) was subsequently 
produced. The following crystal analysis shows that a 
deconjugative 1,3-shift resulted from the photolysis of 
(II) in solution leading to the isometric exo-methylene 
ketone (III). 

0108-2701/83/030360-03501.50 

o ~ ~ .  3 s ~  

Ac20 ' 6 ' b /  / /%~a 
ZnCI2 0 benzene ^ / " ~ ~ 0  

OH ~n3 

(I) (11) (111) 

Experimental. Generated from 2,3,4a,4afl,6,7,eafl- 
heptamethyl-4afl,5,8,eafl-tetrahydronaphthoquin-4fl-ol 
(I) via intermediate 1,3,6,7,8,9-hexamethyl-4-exo- 
methylenetricyclo[4.4.0.0a,7]dec-7-en - 10-one (II) (Jiang, 
Scheffer, Secco, Trotter & Wong, 1982); recrystal- 
lization of methylene ketone (III) from a hexane/ 
acetone solution yielded translucent crystals whose 
faces appeared related by a twofold rotation axis 
parallel to the long axis of the crystals; 0.3 x 0.2 x 
0.3 mm, CAD-4 diffractometer, graphite-mono- 
chromatized Mo Ka, o~--(5/3)0 scan, 0 _< 27.5 °, 
at-scan width (0.65 + 0.35tanS) ° extended 25% on 
each side for background measurement, horizontal 
aperture (2.00 + tan0) mm, vertical aperture 4 mm, 
scan speeds 0.91-10.06 deg min -1, maximum scan 
time 75 s, cell parameters from least-squares fit of sin0 
values for 22 reflections with 11 < 0 < 18 °, Lp correc- 
tions, 3297 reflections, 1369 (41.5%) with I_> 3a(I) 
where a2(I) = S + 2B + [0.04(S - B)] 2, S = scan 
count, B = time-averaged background count; structure 
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