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Abstract 

Molar Kerr constants and electric dipole moments are reported for (CeH,),S02, (4X1- 
C6H4) (C,H,)SO,, (2,4,6-Me&Hz) (4’-BrCeH,)SO,, (4-N0,CsH4)2SOZ, (4-MeOC,H,) (4’- 
NO,C,H,)SO,, (2-MeOCaH,) (4’-NOPCGH,)SOz, (2-NOe&H,) (4’-MeOCeH,)SOz and (2- 
MeOC,H4) (2’ -N0&H,)S02 as solutes in dioxane solution at 298 K. The data are analysed in 
terms of the preferred conformations adopted in solution. In most cases these data are consistent 
with the presence, in dioxane, of orthogonal or planar-orthogonal conformers, or of a mixture of 
them. In the orthogonal rotamer both aromatic rings are approximately perpendicular to the CAr- 
S-CA, molecular reference plane whereas in the planar-orthogonal conformer one ring is coplanar 
and the other is orthogonal to the reference CAr-S-CAr plane. 

INTRODUCTION 

The ground state conformations of diary1 derivatives such as diphenylme- 
thanes, diphenyl ethers and diphenyl sulphides, benzophenones and pyridi- 
nium ions have been extensively investigated by many techniques [ 1,2]. The 
evidence to date indicates that such molecules may adopt one of two confor- 
mations: either both aryl rings are twisted in the same direction with respect 
to the CA*--S-CA1 reference plane (Fig. 1, form A) so as to impart a helical 
arrangement to the molecule which thus possesses a C, point group skeletal 
symmetry; or one ring lies parallel to the reference plane and the other is per- 
pendicular to it (Fig. 1, form B, hereafter called the planar-orthogonal 
conformation). 

In contrast to other classes of diary1 derivatives, the conformational aspects 
of diphenyl sulphones (Z=S02) have received less attention and the existing 
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A(G) B(G) 

Fig. 1. Possible conformations for a diary1 system. Point group symmetries are indicated. 

literature data [2] seem to indicate that the conformation adopted by such 
molecules is different from that preferred by other diary1 derivatives. In par- 
ticular, molar Kerr constants indicate that diphenyl sulphone in benzene so- 
lution adopts a conformation in which both phenyl rings are approximately 
perpendicular to the CArSCAr reference plane [3] (Fig. 1, form C, hereafter 
called the orthogonal conformation). 

The same conformation was found in the solid state for bis-bromophenyl 
sulphone by X-ray crystal analyses [ 41. NMR data on several diary1 sulphones 
also seem to confirm the existence of such preferred orthogonal conformers in 
solution [ 2 1. This spatial arrangement, according to theory [5], allows a strong 
conjugative interaction between the 7r electrons of both aryl rings and the sul- 
phony1 group; an indication of such conjugation is given by the comparison of 
the dipole moments of dimethyl sulphone (4.26 D in benzene [ 61) and di- 
phenyl sulphone (4.97 D in benzene [3], 5.14 D in dioxane (this work) ); in 
fact, in the latter the significant increase of the experimental dipole moment 
suggests the presence of quite strong conjugation between the phenyl ring and 
the SO, group; thus, conformation C should contribute significantly to the 
ground state of diphenyl sulphone. 

However, it is interesting to note that for bis-chlorophenyl sulphone, ac- 
cording to X-ray diffraction studies [ 71, one aryl ring is twisted by 84.4’ with 
respect to the CA*--S-CA* reference plane, whereas the other possesses a dihe- 
dral angle equal to 79.5 O, with respect to the first one. In other words, one ring 
is approximately perpendicular, but the other is parallel, to the CAr-S-CA plane, 
and thus bis-p-chlorophenyl sulphone seems to adopt a B type conformation 
in the solid state. By X-ray investigation dimesitylsulphone was found to adopt 
a helical A conformation in the solid state [ 81. 

Therefore, these somewhat conflicting data on the conformational aspects 
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of diary1 sulphones, prompted us to investigate in greater detail the static ster- 
eochemistry of different substituted diphenyl sulphones (listed in Fig. 2 and 
Table 1) , using the techniques of molar polarisation (00 Pz ), molar refraction 
(co I?,) and molar Kerr constants (co (J&J ) all at infinite dilution, and 
dipole moments (p) measured at 298 K in dioxane solution. 

Fig. 2. Diary1 sulphones examined in this work. In the starting conformation (@ = #’ = 0” ) the two 
aryl rings are coplanar with the CAr-S-CAr reference plane. 

TABLE 1 

Physico-chemical data for the diary1 sulphones investigated 

No.” R X Y M.p. (“C) ‘H NMR (CDC13)b 

1 H H 
2 H H 
3 H 4-Cl 
4 Me 4-Me 

5 H 4-NO2 
6 H 4-OMe 

7 H 

8 H 

9 H 

2-OMe 

2-NO2 

2-Me 

H 
4-Cl 
4’ -Cl 
4’-Br 

4’-NOz 
4’-NO, 

4’ -NO2 

4’-OMe 

2’ -NO2 

128 - 
95 - 

148 - 
112-113 2.29(s,3H,CH,), 2.58(s,GH,CH,), 

6.95 (s,2H,ArH), 7.62 (s,4H,ArH) 
260 - 
166-168 3.86 (s,3H,OCH,), 

(162-163)c7.00(d,2H,J,=9.2Hz,ArH), 
7.40 (d,BH,J,s = 9.2Hz,ArH), 
8.13 (d,2H,JAB=9.2Hz,ArH) and 
8.32 (d,BH,J, = 9.2Hz) 

138-139 3.79(s,3H,0CHS), 6.90-7.26(m,BH,ArH), 
7.63(m,lH,ArH), 
8.15 (d,2H,J,= 8.8Hz,ArH) and 
8.34 (d,PH,J*s= 8.8Hz,ArH) 

149-150 3.87(s,3H,0CH3), 
7.01 (d,2H,JAB=9.2Hz,ArH), 
7.75(d,2H,Jm=9.2Hz,ArH), 7.78- 
8.20(m,3H,ArH),8.28(m,lH,ArH) 

155-156 3.77(s,3H,0CHS), 7.06(m,2H,ArH), 
7.72(m,4H,ArH), 8.12(m,lH,ArH), 
8.45(m,lH,ArH) 

“See Fig. 2. 
bSpectra were recorded on a Bruker WI’-80 FT instrument at room temperature in CDCl, as 
solvent and TMS as internal reference. 
‘From ref. 9. 
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EXPERIMENTAL 

General synthetic procedures 

Diary1 sulphones 1,2,3 and 5 were high purity commercial products (Ald- 
rich) which were recrystallised before use. Samples 6,7,8 and 9 were prepared 
in high yield by oxidation of the corresponding diary1 sulphides in glacial acetic 
acid with a slight excess of the theoretically required amount of H,O,. The 
precursor diary1 sulphides were synthesised in quantitative yield by nucleo- 
philic condensation of the corresponding thiols with the appropriate nitroch- 
lorobenzenes, in refluxing EtOH and KOH. Diary1 sulphone 4 was synthesised 
by a Friedel-Crafts reaction in C,H,NO, as solvent and AlC& as catalyst re- 
actingp-bromosulphonylchloride with a five times molar excess of mesitylene. 
The crude product, obtained in 85% yield, was recrystallised from AcOH. The 
melting points and the ‘H NMR spectra of the samples synthesised for this 
work are reported in Table 1. 

Physical measurements 

Solute dipole moments ,u and electric birefringences (Kerr effect ), the latter 
expressed as molar Kerr constants co (J& ) , were determined at 298 K. The 
apparatus, techniques of measurement and symbols have been described else- 
where [lO,ll]. An He-Ne laser (1~632.8 nm) was incorporated as a light 
source. Benzene was used as reference liquid. The solvent constants for diox- 
ane were as follows: ,K, = 12.312 x lo-l5 e.s.u., B ~0.6705~ lo-’ e.s.u., 
nC= 1.4187, d= 1.02687 g cme3, E 1 = 2.209 [ 121, nD = 1.42025 [ 131. Dielectric 
permittivities were measured by the heterodyne method on an E-7-5A serial 
instrument, densities were determined by a hydrostatics method and refractive 
indices were measured on an HP@23 refractometer. For each compound rel- 
ative permittivities, densities, refractive indices and Kerr constants ( c12, d12, 
n12 and B12 respectively) were measured for a range of solutions having solute 
weight fractions W,. Coefficients CYE~, p, y and 6 were derived using the linear 
relations E~~=E~(~+(xW~), d12=dl(1+/?WZ), n,,=n,(l+yW,) and 
B 12 = B, (1 + 6W2) by least-squares analysis. The subscripts 1, 2 and 12 refer 
to the solvent, solute and solution respectively. The distortion polarisation of 
the solute, EP+ *P, was assumed to be equal to 1.05 (00 RD) where co RD is the 
experimental refraction for the sodium D-line (in cm3 mol-’ ). The Fujita [ 141 
equation was chosen in order to calculate molar polarisation 00 P2 (in cm3 
mol- ’ ) . Solute dipole moments p are given in debye and molar Kerr constants 
00 (,K2) in c.g.s. (e.s.u.) units respectively. The conversion factors from the 
electrostatic (c.g.s., e.s.u. ) system are respectively: 1 C m= 0.2998 103’ D, 1 m5 
V-’ mol-'EO.8988 1015 e.s.u. mol-l. Experimental results are reported in Ta- 
ble 2. 
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TABLE 2 

Molar polarisations and refractions, dipole moments and molar Kerr constants and increase of 
polarisability of the diary1 sulphones, measured in dioxane at T= 298 K 

Compound W,X 103’ (YC, /I yb 6 

3.52-12.57 15.368 0.203 0.110 -405 601.8 60.4 5.14kO.02 
3.40-12.57 9.819 0.245 0.105 -247 462.6 66.4 4.39 f 0.07 
3.50-11.85 5.244 0.289 0.106 -122 305.5 72.5 3.35 k 0.04 
4.44-11.21 8.480 0.263 0.097 -185 544.4 85.7 4.72+0.15 
2.34-10.31 0.643 0,367 0.102 4.3 86.9 70.8 0.78kO.14 
2.63-14.80 10.681 0.279 0.099 304 575.7 73.3 4.94 ? 0.05 
2.77-12.56 13.163 0.287 0.095 -191 695.1 71.9 5.51 k 0.06 
2.95-13.26 18.010 0.275 0.106 -328 927.5 75.2 6.47 k 0.08 
2.73-13.51 21.487 0.315 0.106 -195 1095.4 72.1 7.07 f 0.20 

-1106+35 0.212 
-782f24 0.295 
- 440 +_ 14 0.397 
- 788 f 63 0.572 

16kl2 
1083+ 13 0.191 

- 708 f 15 0.030 
- 1211 k 80 0.286 

-738+_57 0.060 

“Range of concentrations used expressed in weight fractions. 
bFor the sodium D line. 
‘Mean-square deviations are indicated. 
dIncrease of polarisability (see text). 

TABLE 3 

Group and bond dipole momenta employed in vector additive calculations of molecular dipole 
moments 

Group or bond and direction of dipole 
moment 

Value of dipole moment &(C-X(Y)) (D) 

c 4.01 

1.28 

e 1.59 
C-Cl 

W 
C-Br 1.57 

“The value of angle 8 is equal to 72 ’ [ 61. 

RESULTS AND DISCUSSION 

Calculation of dipole moments and molar Kerr constants 

A vector and tensor additive scheme was employed to estimate theoretical 
dipole moments (pcalc) and Kerr constants (mKcalc) for various molecular con- 
formations using group dipole moments from substituted benzenes [6] and 
bond and group principal polarisabilities which are listed in Tables 3 and 4. 
The calculations of molecular polarisability and theoretical Kerr constants of 
arylsulphones ( 1 )- (5 ) were also performed with use of the non-linear field 
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TABLE 4 

Principal group and bond polarisabilities bi employed in additive Kerr constant calculations 

Group or bond 1023 b * 1 1023 b s 2 1023 b a 3 Reference 

W-b 1.056b 1.056b 0.672b 15 
1,3,5-Me3CGH3 (mesitylene) 1.730b 1.730s 1.13s 16 
C,SG, 0.355’ 0.315” 0.380 17 
C-NOzd 0.570 0.150 0.190 18 
c-c 0.099 0.027 0.027 15 
C-H 0.065 0.065 0.065 19 
c-o 0.089 0.046 0.046 20 
C-Cl 0.430 0.250 0.150 21 
C-Br 0.620 0.240 0.220 22 

“All polarisabilities are in cm3. 
bPolarisabilities b, and bs are in the plane of the n system. 
“Polarisability b, is along the bisector of the CAr-S-CAr angle, bz is in the plane of the O-S-O 
angle. 
dFor other groups and bonds 5, is along the C-X(Y ), bz is in the plane of the aromatic ring 
connected with the C-X(Y) group. 

scheme considering internal-field effects using a point dipole approximation. 
The details of this scheme and relative parameters have been described before 
[23-251. Polarisability parameters of the CzSOz group for the field scheme 
were taken in this work from molecular principal polarisabilities of dimethyl 
sulphone [ 171. Its geometry was taken from the literature [ 261 and point po- 
larisabilities of the C&SO, group were centred on the sulphur atom. Unper- 
turbed polarisability parameters of the C,SO, group are: b, = 3.616 A” (along 
the bisector of the C-S-C angle), b2=4.178 A3 (in the plane of the O-S-O 
angle), b3 = 3.064 A”. 

The lines of action for dipole moments of diphenyl sulphone ( 1 ), di-p-chlo- 
rophenylsulphone (3) and di-p-nitrophenylsulphone (5 ) are readily apparent 
from the C,SO, group symmetry (along the bisectors of the C-S-C and O-S- 
O angles). The geometry of this group for diary1 sulphones was chosen accord- 
ing to structural data on sulphone (3) [7] (the CAr-S-CA= angle is equal to 
104.8” ) and it was supposed that the aromatic rings in diary1 sulphones are 
ideal hexagons. Actual directions for dipole moments of any other molecule 
were obtained by vector addition according to the scheme: ,ii ( 1) plus the dipole 
group moments & (C-X (Y) ) . The dipole moment of diphenylsulphone ji ( 1) 
was directed along the bisector of the CAr-S-CAr plane from sulphur to oxygen 
atoms. Calculated values of the dipole moment pcalc for sulphones (2 ) and (3 ) 
are practically equal to the experimental values (pcalc (2) =4.36 D, pcalc 
(3 ) = 3.20 D; for experimental data see Table 2). For sulphones (4 )- (6) the 
mesomeric interaction between aromatic rings and the SO, group must be taken 
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into account. In the case of mesityl-p-bromophenylsulphone (4) with use of 
the vector equation (c (4))2= [ ($( 1) +&(C-Br) +&,,)I2 it was calculated 
that the mesomeric moment of the mesityl ring (to be directed along the C-S 
bond towards the SO, group) is equal to 0.44 D. For di-p-nitrophenylsulphone 
(5) the dipole moment m( C,SO,) of the C,SO, group (directed from sulphur 
to oxygens) was calculated by means of the equation 

~(5) =m(C2S02) -2m(C-N02)cos 8 (1) 

where 19 is half the CAr-S-CAr angle. When the actual direction of the molecular 
dipole moment p( 5 ) is from sulphur to oxygens, & (C,SO,) is equal to 5.67 D 
which is greater than the dipole moment of diphenyl sulphone itself (p ( 1) = 5.14 
D ) . If this is the case one must suppose that the conjugation between the rings 
and the SO, group in di-p-nitrophenylsulphone is greater than in diphenyl 
sulphone, but this seems unrealistic considering that the NO, and SO, groups 
are both strong electron-acceptor groups. However when s( 5) was considered 
to be oppositely directed, & ( C2S02) became equal to 4.11 D, a value very near 
to the dipole moment of dimethyl sulphone [ 61 (p = 4.26 D ) . This means .that 
the conjugation between the aryl rings and the SO, group in di-p-nitrophen- 
ylsulphone is absent. A final decision about the value of the group moment 
m(C,SO,) was possible from the dipole moment calculations of p-methoxy- 
p’ -nitrodiphenylsulphone (6 ) by the vector equation, 

($(6))2= (~(C2S02)+~(C-OMe)+~~,,+~(C-N02))2 (2) 

where A,,, is the mesomeric moment of the methoxy group acting along the 
O-C+ bond. It was supposed that the methoxy group is coplanar with the 
aromatic ring and the & (C-OMe) forms an angle of 72” with the bond to the 
ring [ 61. It was also suggested that syn and anti orientations of the methoxy 
group to the SO,C,H,NO, fragment are equally populated. When 
m (C,SO,) = 4.11 D, mmes is equal to 0.81 D and directed towards the ring, but 
for m (C,SO, ) = 5.67 D the &._, has the opposite direction and therefore does 
not possess any physical meaning. The mesomeric moment for the aromatic 
ring can also be calculated by means of the equation 

p(1)=m(C2S02)+2m,,,cos 0 (3) 

When m (C,SO,) = 4.11 D, mmes is equal to 0.84 D and is very close to the result 
obtained from sulphone (6). It follows that the value of m(C,SO,) for NO2 
substitution in phenyl sulphones is equal to 4.11 D and the mesomeric conju- 
gation between the ring bearing thep-NO, group and the SO, moiety is absent, 
considering that the values of the dipole moments for Me2S02 and &‘x (C,SO, ) 
in sulphone (5) are practically equal. 

Dipole moments of aryl sulphones (7)-(g) were calculated as a function of 
the two internal rotation angles $ and $’ (see Fig. 2) by vector addition using 
group moments from Table 3 and &(C,SO,) =4.11 D. For the rings with a 
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methoxy group, &,,,= 0.81 D (directed along the rotational ring axis) was also 
taken into consideration. The methoxy group in sulphones (7) and (9) was 
supposed to be oppositely directed to the SO, group (for steric reasons) and 
coplanar to its ring. For sulphone (8) syn and anti orientations of the p’- 
methoxy group to the SO&H, fragment were also supposed to be equally 
populated. 

In calculation of mKcalc as a function of the two internal rotation angles $ 
and @’ with use of a tensor additive scheme (Table 4)) the increase of polaris- 
ability db (Table 2 ) was also taken into account. Increase of polarisability was 
determined as the difference between 3b_, and 3b,,l,, 3 (be_, - bcalc), where be_, 
is the average electronic polarisability and was taken equal to 0.95 0~) Rn 9/4 
7r NA, where iVA is the Avogadro number and 3b,,l, is equal to the track of 
additive calculated molecular tensor polarisability. The increments of db/2 
were distributed evenly in the planes of each ring in the cases of sulphones 
( 1 )- (4). For the sulphones (6) and (8) the increase db was distributed along 
the rotation axes of the rings possessing the methoxy group. Different methods 
of distribution of db gave calculated values &&,) far from the experimental 
ones. In the case of sulphones (7) and (9) the increase was not taken into 
account because of its low value. 

Preferred conformations of diaryt s&phones 

Diphenyl sulphone (1) 
Considering thermodynamic unrestricted rotation of the aryl rings in (1) 

the calculated value (J&,) with use of the additive scheme is equal to 
110 x 10-12, a value far from the experimental one ( - 1106 x 10-12); further- 
more, even the sign is different. Therefore, it may be concluded that for this 
molecule, as well as for the other examined sulphones (2)-(g) of Table 5, 
thermodynamic unrestricted rotation of the aryl rings is absent and thus some 
preferred conformers must be present in solution. The calculated (JCcalc ) min- 
imum with use of the additive scheme for (1) as a function of the two internal 
rotation angles # and $’ (Fig. 2 ) is equal to - 1083 x lo-l2 when @= $’ = 90’) 
a value which comes very close to the experimental one. For conformer B 
(~=90",v=o"),n&k is equal to 104 x lo- 12, very far from the experimental 
value. The same result was obtained from calculations of polarisability, and 
I&& of (l), considering the internal-field effects (field scheme), is 
JLc = -1054x lo-l2 when #= @’ =90”. Thus, it may be concluded that for 
( 1) the orthogonal conformer C is present in dioxane solution, as already found 
in benzene [ 31. It must be pointed out that stereospecific solvations with ben- 
zene as solvent [27] do not play any role considering that the molar Kerr 
constant of this compound in benzene ( - 1115 x lo-“) [ 31 is very close to the 
value in dioxane obtained in this work. 
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Diary1 sulphones (2)-(S) 
In Table 5 the calculated Kerr constants (mK,,,,) for different conforma- 

tions are reported and compared with the experimental data. Inspection of this 
table indicates that all conformers corresponding to forms C, B and B’ are 
populated for the diary1 sulphones (2 )- (5 ) as solutes. The weight fractions 
obtained by means of the additive and field scheme calculations are internally 
consistent (Table 5 ) . In the case of p-methoxy-p’ -nitrodiphenylsulphone (6) 
only form B’ is present in solution (the ring bearing the OMe substituent is 
orthogonal and that containing the NO, group is coplanar with the CArSCAr 
reference plane). Such a preferred conformation accounts for the strong x con- 
jugation between the ring bearing the methoxy group and the sulphonyl group; 
in order to relieve steric congestion, the ring with the nitro group becomes 
coplanar with the CAr-S-C,+ reference plane and, in this case, this would be 
possible considering that, for this ring, conjugation with the SO, group does 
not play a significant role. It should be noted that in this compound the Kerr 
constant calculations are very sensitive to small variations of the torsional 
angle $’ and therefore the experimental results obtained for sulphones (6) 
can be interpreted unambiguously in favor of conformer B’ . 

Our experimental data were also used to calculate the torsional angles $ and 
$’ which gave the best fit mKcalc(@) = co (,K,) (Table 6), according to a con- 
rotatory motion which generates helical A conformers (#= @’ ). The indica- 
tions obtained are realistic for sulphones (2 ) and (3 ) for which an orthogonal 
C form is found once again, and for sulphone (5) in which lack of strong con- 
jugative n interactions between the rings and the sulphonyl group should be 
expected. By contrast, values of #= @’ =61-64” for compound (6) are not re- 
alistic, considering steric and conjugative interactions, as was discussed before. 
For sulphone (4) an equilibrium between forms C and B’ should be more 
palatable considering the steric requirement of the mesityl ring which is forced 
to assume a perpendicular position with respect to the reference plane, whereas 

TABLE 6 

Calculated torsional angles $ which best fit the experimental data of diary1 sulphones, according 
to a helical structural model (form A ) 

Compound 4 (deg) 

Additive scheme Field scheme 

5 90 90 

2 70 76 
3 74 a7 
4 61 64 
5 51 57 
6 20 
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for sulphone (6) conjugative K interactions strongly support conformer B' , as 
was discussed before. 

Diary1 &phones (7)~(9) 
The best fit between the experimental and calculated values of mKcalc and 

,uccalc (see Table 5 ) is achieved when @J = 90’) $’ = 85’ or 117’ in the case of o- 
methoxy-p’ -nitrodiphenylsulphone (7 ) , and # = 107’) c$’ = 91’ for o-nitro-p’ - 
methoxydiphenylsulphone (8). These values therefore strongly support or- 
thogonal C conformers as would be expected if conjugative and steric interac- 
tions are taken into consideration. 

For o-methoxy-o’ -nitrodiphenylsulphone (9)) in principle different confor- 
mations are conceivable, but as can be inferred from Table 5 the best fit be- 
tween calculated and experimental data is obtained only when a mixture of syn 
and anti forms of structure C are considered. Prefixes syn and anti refer to 
forms in which the o-methoxy and o’-nitro groups lie on the same side as or 
are in opposite directions with respect to the reference CAr-S-CAr plane 
respectively. 

The calculated values for syn and anti forms of C are J&=506x lo-” 
(pcalc= 7.76 D) and mKcalc= -1029X 10-l’ (p,_,,=6.85 D) respectively. The 
weight fraction of the anti form C is equal to 0.81 from data obtained by the 
Kerr constants, and equal to 0.77 from dipole moment data; these two values 
are very close to each other confirming that sulphone (9) exists preferentially 
in the anti form C. 

CONCLUSIONS 

From the foregoing it can be concluded that the infinite-dilution molar Kerr 
constants and dipole moments of the examined diary1 sulphones are consis- 
tent, in most cases, with the presence in dioxane of orthogonal C or planar- 
orthogonal B conformers, or with a mixture of them. 

In particular, diphenyl sulphone, o-nitro-p’-methoxydiphenylsulphone and 
o-methoxy-o’-nitrodiphenylsulphone exist preferentially as orthogonal C 
forms. In contrast,p-methoxy-p’ -nitrodiphenylsulphone has a planar-orthog- 
onal B conformation in which the ring bearing the methoxy group is perpen- 
dicular to the CAr-S-CAr reference plane. For p-chlorodiphenylsulphone and 
mesityl-p-bromophenylsulphone an equilibrium between orthogonal C and 
planar-orthogonal B conformers exists in solution, with a bias towards form 
C. For di-p-nitrophenylsulphone the conrotatory molecular helical conforma- 
tion A in which the two rings are equally twisted with respect to the CA,-S- 
CAr plane seems a more realistic explanation. The conformation of o-methoxy- 
p’-nitrodiphenylsulphone is in between planar-orthogonal B and helical A 
forms: the ring containing the o-methoxy substituent is perpendicular to the 
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reference plane whereas the ring bearing the p’ -NO, group is rotated by ap- 
proximately 117” (53”). 

In diary1 sulphones the perpendicular orientation of the aromatic rings with 
respect to the CAr-S-CAr reference plane is due to the x-conjugative interac- 
tions between the aromatic rings and the sulphonyl orbitals. In di-p-nitro- 
phenylsulphone such conjugative forces between the aromatic rings and the 
SO, group were found to be absent. 
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