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2±Propyl mesityl sulfone, C12H18O2S, (I), is entirely devoid of

the rotational disorder displayed in the corresponding

2-bromo- and 2-chloro-2-propyl mesityl sulfones. Each mol-

ecule of (I) hydrogen bonds with four other molecules, each

utilizing the acidic �-H atom of its 2-propyl group and a

p-methyl-H atom as donors, and its two sulfonyl-O atoms as

acceptors, resulting in a structure consisting of two-dimen-

sional layers of hydrogen-bonded molecules.

Comment

We have reported that crystalline 2-bromo-2-propyl mesityl

sulfone, (II) (Chan-Yu-King et al., 2001), 2-chloro-2-propyl

mesityl sulfone, (III) (Meyers et al., 2001), and a related

ketone, 2-bromo-2-propyl 2-(5-tert-butyl-1,3-xylyl) ketone,

(IV) (Robinson, Sandrock et al., 2001), all exhibit rotational

disorder, while 2-bromo-2-propyl phenyl sulfone, (V)

(Robinson, Parady et al., 2001), and dichloromethyl phenyl

sulfone, (VI) (Chan-Yu-King et al., 2002), do not. To learn

more about the relationship between structure and rotational

disorder, we have now examined crystalline 2-propyl mesityl

sulfone, (I), the only 2-propyl mesityl structure in this series

possessing an �-H atom.

The structure of (I), prepared as illustrated (see Scheme), is

shown with its atom numbering in Fig. 1. An important aspect
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of this structure resides in its extensive hydrogen bonding,

shown in Fig. 2. Each molecule hydrogen bonds with four

other molecules, each utilizing the acidic �-H atom of its 2-

propyl group and a p-methyl-H atom as donors, and its two

sulfonyl-O atoms as acceptors. Hydrogen-bond geometry is

given in Table 1. As a consequence, the molecular packing

consists of two-dimensional layers of hydrogen-bonded mol-

ecules. Four such layers, parallel to (100), are shown in Fig. 3.

This information suggests that rotational disorder in crys-

talline mesityl 2-propyl sulfones and ketones, e.g. (II), (III)

and (IV), is associated with a combination of the steric effect

of the mesityl group and absence of intermolecular hydrogen

bonding involving an acidic �-H atom. In such a situation,

crystallization would provide a packing structure of molecules

without a common conformation of their 2-propyl group. This

reasoning would account for the absence of rotational

disorder in (I) (possessing a mesityl group and an acidic �-H

atom providing extensive intermolecular hydrogen bonding

with the sulfonyl group), (V) (possessing neither a mesityl

group nor an �-H atom) and (VI) (possessing an �-H atom but

no mesityl group).

The effect of intermolecular hydrogen bonding in

increasing intermolecular proximity and thus reducing rota-

tional disorder in the packing structure is illustrated by the

following example. In compound (II), which exhibits extensive

rotational disorder (Chan-Yu-King et al., 2001), the inter-

molecular distance between atoms O1 and Br1 is 0.13 AÊ

greater than the sum of their van der Waals radii. However, in

compound (I), which shows no rotational disorder, the inter-

molecular distance between the corresponding, but ostensibly

hydrogen-bonded atoms O1 and H10 is 0.21 AÊ less than the

sum of their van der Waals radii, and even the O1� � �C10

distance is only 0.17 AÊ greater than the sum of the van der

Waals radii.

Experimental

Compound (I) was prepared from mesitylenethiol and 2-bromo-

propane; m.p. 347.5±349.0 K (literature: m.p. 353 K; Shostakovskii &
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Figure 1
The molecular structure and atom-numbering scheme for (I), with
displacement ellipsoids at the 50% probability level.

Figure 2
The hydrogen bonding in (I). Symmetry codes are as given in Table 1.

Figure 3
The molecular packing in (I), viewed down [001]. An edge view of four
discrete two-dimensional molecular layers can be seen parallel to (100). H
atoms not involved in hydrogen bonding have been omitted for clarity.
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Bobrov, 1969), 1H NMR (CDCl3, p.p.m.): � 1.33, (d, J = 7 Hz, 6H),

2.27 (s, 3H), 2.68 (s, 6H), 3.28 (hep, J = 7 Hz, 1H), 6.98 (s, 2H).

Crystal data

C12H18O2S
Mr = 226.32
Orthorhombic, Pbca
a = 18.728 (2) AÊ

b = 17.0310 (16) AÊ

c = 7.758 (3) AÊ

V = 2474.5 (9) AÊ 3

Z = 8
Dx = 1.215 Mg mÿ3

Mo K� radiation
Cell parameters from 25

re¯ections
� = 16.6±17.8�

� = 0.24 mmÿ1

T = 296 K
Prism, colorless
0.50 � 0.30 � 0.21 mm

Data collection

Rigaku AFC-5S diffractometer
! scans
Absorption correction: none
2878 measured re¯ections
2189 independent re¯ections
1386 re¯ections with I > 2�(I)
Rint = 0.018

�max = 25.0�

h = 0! 22
k = 0! 20
l = ÿ9! 2
3 standard re¯ections

every 100 re¯ections
intensity decay: 2.3%

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.036
wR(F 2) = 0.120
S = 1.02
2189 re¯ections
142 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0609P)2

+ 0.5143P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max = 0.001
��max = 0.22 e AÊ ÿ3

��min = ÿ0.22 e AÊ ÿ3

Extinction correction: SHELXL97
Extinction coef®cient: 0.0046 (8)

Table 1
Hydrogen-bonding geometry (AÊ , �).

DÐH� � �A DÐH H� � �A D� � �A DÐH� � �A

C9ÐH9C� � �O2i 0.96 2.50 3.403 (4) 158
C10ÐH10� � �O1ii 0.98 2.51 3.395 (4) 150

Symmetry codes: (i) 3
2ÿ x;ÿy; zÿ 1

2; (ii) x; 1
2ÿ y; zÿ 1

2.

The rotational orientations of the methyl groups were determined

by the circular Fourier synthesis method available in SHELXL97

(Sheldrick, 1997). All H atoms were treated as riding, with CÐH

distances in the range 0.93±0.98 AÊ . All methyl groups were allowed to

rotate but not to tip.

Data collection: MSC/AFC Diffractometer Control Software

(Molecular Structure Corporation, 1996); cell re®nement: MSC/AFC

Diffractometer Control Software; data reduction: PROCESS in

TEXSAN (Molecular Structure Corporation, 1997); program(s) used

to solve structure: SIR92 (Burla et al., 1989); program(s) used to

re®ne structure: LS in TEXSAN and SHELXL97 (Sheldrick, 1997);

molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) and

PLATON (Spek, 2000); software used to prepare material for

publication: TEXSAN, SHELXL97, and PLATON (Spek, 2000).
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