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Crystalline 2-chloro-2-propyl mesityl sulfone (�-chloroiso-

propyl mesityl sulfone), C12H17ClO2S, exhibits much less

rotational disorder of its �-chloroisopropyl group than that

exhibited by the �-bromoisopropyl group in the related

crystalline 2-bromo-2-propyl mesityl sulfone.

Comment

Our recent observations that the 2-bromo-2-propyl (�-

bromoisopropyl) group in crystalline 2-bromo-2-propyl

mesityl sulfone exhibits signi®cant rotational disorder (Chan-

Yu-King et al., 2001), while the same group in crystalline 2-

bromo-2-propyl phenyl sulfone is completely ordered

(Robinson et al., 2001) prompted us to examine the X-ray

structure of 2-chloro-2-propyl mesityl sulfone, (I).

The structure of (I) (Fig. 1) shows the two sites of the �-

chloroisopropyl group that are somewhat rotationally disor-

dered. Restrained site-occupancy re®nement of these sites

produced the following values: Cl2 = 0.800 (4), C12 =

0.199 (10), Cl3 = 0.198 (4), C13 = 0.801 (4). Thus, ca 80% of

the rotamers have their Cl atom near O1 of the sulfonyl group

and ca 20% have their Cl atom near O2; the third rotamer

does not exist in this structure. This small rotational disorder

may be associated with the small intra- and intermolecular

non-bonding distances. For example, the intramolecular

distances O2� � �O7 and O1� � �C8 are, respectively, 0.41 and

0.45 AÊ less than the sum of their van der Waals radii, while

C2� � �C12, C6� � �C13, C7� � �C13 and C8� � �C12 exceed this sum

by, respectively, only 0.07, 0.18, 0.10 and 0.13 AÊ . Inter-

molecular distances O2� � �O7 and O2� � �C9 are larger than the

sum of their van der Waals radii by, respectively, only 0.12 and

0.15 AÊ . The contact distances for the above interactions are

given in Table 2. Free rotation of the �-chloroisopropyl group

of (I) in solution is apparent from its 1H NMR (CDCl3)
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spectrum, which exhibits one sharp singlet (6H) for the iso-

propyl methyl groups.

Experimental

2±Chloro-2-propyl mesityl sulfone, (I), was prepared from mesityl 2-

propyl sulfone by treatment with CCl4-powdered KOH-tert-BuOH

(Hua, 1979). Column chromatography (silica gel, benzene/choro-

form) afforded colorless crystals (m.p. 360±362 K). Recrystallization

from hexanes provided crystals with the same melting point, and were

used in this study.

Crystal data

C12H17ClO2S
Mr = 260.70
Triclinic, P1
a = 9.237 (2) AÊ

b = 9.4592 (13) AÊ

c = 8.2079 (6) AÊ

� = 99.333 (9)�

� = 93.671 (11)�


 = 66.342 (14)�

V = 648.23 (18) AÊ 3

Z = 2
Dx = 1.336 Mg mÿ3

Mo K� radiation
Cell parameters from 25

re¯ections
� = 12.5±12.9�

� = 0.44 mmÿ1

T = 296 K
Fragment, colorless
0.41 � 0.36 � 0.20 mm

Data collection

Rigaku AFC-5S diffractometer
! scans
Absorption correction:  scan

(North et al., 1968)
Tmin = 0.853, Tmax = 0.916

2442 measured re¯ections
2286 independent re¯ections
1805 re¯ections with I > 2�(I)

Rint = 0.012
�max = 25.0�

h = 0! 10
k = ÿ10! 11
l = ÿ9! 9
3 standard re¯ections

every 100 re¯ections
intensity decay: 0.5%

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.040
wR(F 2) = 0.121
S = 1.06
2286 re¯ections
160 parameters
H atoms treated by a mixture of

independent and constrained
re®nement

w = 1/[�2(Fo
2) + (0.0632P)2

+ 0.2754P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.31 e AÊ ÿ3

��min = ÿ0.26 e AÊ ÿ3

Table 1
Selected geometric parameters (AÊ , �).

Cl2ÐC10 1.763 (3)
Cl3ÐC10 1.712 (5)
C12ÐC10 1.556 (8)

C13ÐC10 1.517 (5)
C11ÐC10 1.566 (3)
S1ÐC10 1.839 (3)

C13ÐC10ÐC11 110.0 (3)
C11ÐC10ÐC12 113.0 (13)
C11ÐC10ÐCl3 111.8 (4)
C12ÐC10ÐCl3 106.5 (9)
C13ÐC10ÐCl2 107.3 (3)

C11ÐC10ÐCl2 111.3 (2)
C13ÐC10ÐS1 113.4 (3)
C11ÐC10ÐS1 106.16 (17)
C12ÐC10ÐS1 109.6 (15)

Table 2
Contact geometry (AÊ ).

O2� � �C7 2.805 (4)
O1� � �C8 2.765 (4)
C2� � �C12 3.47 (4)
C6� � �C13 3.577 (8)

C7� � �C13 3.503 (7)
C8� � �C12 3.53 (4)
O2� � �C7i 3.341 (4)
O2� � �C9ii 3.371 (4)

Symmetry codes: (i) 1ÿ x; 1ÿ y;ÿz; (ii) ÿx; 1ÿ y;ÿz.

The sum of the site occupancy values for C12 and C13 as well as

Cl3 and Cl2 were restrained to 1.0. and the site-occupancy sum for

each of the two disordered Cl/C sites was also restrained to 1.0. The

C10ÐC and C10ÐCl distances of the disordered C and Cl atoms

were restrained to chemically reasonable distances of 1.54 and

1.76 AÊ , respectively, and the C10ÐC12ÐCl2 and C10ÐC13ÐCl3

angles were restrained so that the C10ÐC12 and C10ÐCl2 as well as

Figure 1
The molecular structure and atom-numbering scheme for (I) with
displacement ellipsoids at the 50% probablilty level. The illusion of
concurrent positioning of Cl2/C12 Me and Cl3/C13 Me, respectively,
re¯ects the rotational disorder of the �-chloisopropyl group.

Figure 2
The molecular packing in (I). The disorder is not shown and the H atoms
are omitted to improve clarity. Color code: green = Cl, red = O, yellow = S.



the C10ÐC13 and C10ÐCl3 bond vectors would be collinear.

Without this restraint, the disordered Cl and C atoms re®ned to

decidedly non-tetrahedral geometry with unacceptable displacement

parameters. The restraint used to accomplish the bond vector colli-

nearity was the SHELXL97 command: DANG 0.22 0.001 C12 Cl2

C13 Cl3. The 0.22 value is the difference between the restrained

C10ÐC and C10ÐCl distances given above. The Cl atoms were

re®ned anisotropically. A satisfactory anisotropic re®nement of the

two disordered C atoms could not be attained so they were re®ned

isotropically with a restraint to force both of their thermal displace-

ments to be equal to that of C13. The rotational orientation of the C7,

C8, and C9 methyl groups were re®ned by the circular Fourier

method available in SHELXL97 (Sheldrick, 1997). All H atoms are

riding. Although tetrahedral geometry of the �-chloroisopropyl

group was not forced during the re®nement, Table 1 shows that the

group is relatively well behaved.

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 (Johnson, 1965) in TEXSAN; software

used to prepare material for publication: TEXSAN, SHELXL97, and

PLATON (Spek, 2000).
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