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In the title compound, C;;H,05S, there is an intramolecular
C—H- - -O hydrogen bond, for which the C—C—S—O torsion
angle involving the acceptor and donor atoms is 2.4 (4)°. The
dihedral angle between the benzene ring and the methoxy-
carbonyl plane is 52.7 (4)°. In the crystal structure, molecules
are linked via intermolecular C—H---O hydrogen bonds,
forming a molecular chain along the b axis.

Related literature

For related literature, see: Allen et al. (1987); Chan et al.
(1975); Talbert et al. (1974).
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Crystal data

C1;H 4058 V =1319.7 (5) A’

M, = 25828 Z =4

Orthorhombic, P2,2,2; Mo Ko radiation
a=74890 (15) A =025 mm™!
b=10150 (2) A T =298 (2) K
c=17362 (4) A 0.40 x 0.20 x 0.20 mm

Data collection

Enraf-Nonius CAD-4
diffractometer

Absorption correction: ¥ scan
(North et al., 1968)
Tnin = 0.906, T = 0.951

2933 measured reflections

Refinement

R[F? > 20(F?)] = 0.063
wR(F?) = 0.154
§=101

2581 independent reflections
1703 reflections with I > 20(I)
Rine = 0.063
3 standard reflections
every 200 reflections
intensity decay: none

APmax =031 e A7
APmin = —029 ¢ A3
Absolute structure: Flack (1983),

2581 reflections
154 parameters
H-atom parameters constrained

1073 Friedel pairs
Flack parameter: 0.20 (16)

Table 1 .

Hydrogen-bond geometry (A, °).

D—H---A D—H H---A D---A D—H---A
C4—H4A. .01 0.93 2.53 2.910 (6) 104
C4—H4A- - ~O3f_ 0.93 252 3.297 (5) 141
C6—H6A---01" 0.93 2.55 3.478 (6) 172

Symmetry codes: (i) —x,y — %, —z+ 3 (i) —x,y + 1, —z+ 3.

Data collection: CAD-4 Software (Enraf-Nonius, 1985); cell
refinement: CAD-4 Software; data reduction: XCAD4 (Harms &
Wocadlo, 1995); program(s) used to solve structure: SHELXS97
(Sheldrick, 2008); program(s) used to refine structure: SHELXL97
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008);
software used to prepare material for publication: SHELXL97.

The authors thank the Center of Testing and Analysis,
Nanjing University, for support.

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: 1S2285).
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Comment

(S)-(-)-methyl 2-(p-toluenesulfonyloxy)propanoate is an important fine chemical, which can be used for many fields such
as chiral pesticide, organometallic chemistry, efc. (Talbert ef al., 1974). The bond lengths and angles of the title compound
are within normal ranges (Allen et al., 1987). In the crystal structure, molecules are linked via intermolecular C—H---O
hydrogen bonds, which with intramolecular C—H---O hydrogen bonds seem to be effective in the stabilization of the crystal.

As can be seen from the packing diagram (Fig. 2), the molecules are stacked along the a axis.

Experimental

The title compound was prepared according to the literature method (Chan et al., 1975). The crystals were obtained by
dissolving the title compound (500 mg, 2 mmol) in ethyl acetate (20 ml) and evaporating the solvent slowly at room tem-

perature for about 7 d.

Refinement

H atoms were positioned geometrically (C—H = 0.93-0.98 A) and constrained to ride on their parent atoms, with Ujso(H)

= 1.2U¢q(C) or 1.5U,qg(methyl C).

Figures

Fig. 1. A drawing of the title molecular structure, with the atom-numbering scheme. Dis-
placement ellipsoids are drawn at the 50% probability level. The hydrogen bond is shown by
dashed line.

Fig. 2. A packing diagram of the title compound, viewed along the a axis. Hydrogen bonds
are shown as dashed lines.

(9)-(-)-Methyl 2-(p-tolylsulfonyloxy)propanoate

Crystal data
C11H14058 Fooo = 544
M, =25828 Dy=1.300Mgm >
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Orthorhombic, P21212;

Hall symbol: P 2ac 2ab
a=7.4890 (15) A
b=10.150 (2) A
c=17.362 (4) A
V=1319.7 (5) A’
Z=4

Data collection

Enraf-Nonius CAD-4

diffractometer

Radiation source: fine-focus sealed tube
Monochromator: graphite

T=298(2)K

®/20 scans

Absorption correction: y scan
(North et al., 1968)

Tin = 0.906, Trpax = 0.951
2933 measured reflections

2581 independent reflections
1703 reflections with /> 2o(/)

Refinement

Refinement on 7~

Least-squares matrix: full
R[F* > 26(F?)] = 0.063

WR(F?) =0.154
§=1.01
2581 reflections

154 parameters

Primary atom site location: structure-invariant direct

methods

Mo Ka radiation
A=0.71073 A

Cell parameters from 25 reflections
0=9-14°

p=0.25 mm !

=298 (2)K

Block, colorless

0.40 x 0.20 x 0.20 mm

Rint = 0.063

Omax = 26.0°
Omin = 2.3°
h=-9—9
k=0—12

[=0-21

3 standard reflections
every 200 reflections
intensity decay: none

Hydrogen site location: inferred from neighbouring

sites

H-atom parameters constrained
w = 1/[62(Fy2) + (0.06P)* + P]

where P = (F, + 2F.2)/3

(A/6)max < 0.001

Apmax =031 e A3

Apmin=—0.29¢ A3

Extinction correction: none

Absolute structure: Flack (1983), 1073 Friedel pairs

Secondary atom site location: difference Fourier map Flack parameter: 0.20 (16)

Special details

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Ls. planes) are estimated using the full covariance mat-
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes.

Refinement. Refinement of 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F?, convention-

al R-factors R are based on F, with F set to zero for negative F2. The threshold expression of F> G(FZ) is used only for calculating R-
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factors(gt) efc. and is not relevant to the choice of reflections for refinement. R-factors based on F? are statistically about twice as large

as those based on F, and R- factors based on ALL data will be even larger.

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (/fZ )

X y z Uiso*/Ueq
S 0.06641 (15) 0.89958 (12) 0.71844 (7) 0.0628 (3)
01 0.1083 (4) 0.7829 (3) 0.67754 (18) 0.0765 (10)
02 0.1557 (5) 1.0219 (3) 0.7003 (2) 0.0830 (10)
03 —0.1372 (4) 0.9339 (3) 0.70538 (18) 0.0689 (9)
04 —0.3001 (6) 0.8618 (5) 0.5745 (2) 0.1125 (16)
05 —0.4188 (5) 0.6878 (4) 0.6310 (2) 0.0984 (12)
Cl 0.1382 (8) 0.7979 (7) 1.0589 (3) 0.102 (2)
H1B 0.1073 0.8750 1.0881 0.152%*
H1C 0.2598 0.7741 1.0695 0.152%*
H1D 0.0608 0.7266 1.0732 0.152%*
2 0.1173 (7) 0.8265 (7) 0.9740 (3) 0.0853 (17)
C3 0.1522 (6) 0.7282 (5) 0.9202 (3) 0.0723 (13)
H3A 0.1874 0.6457 0.9377 0.087*
C4 0.1371 (6) 0.7478 (4) 0.8434 (3) 0.0589 (11)
H4A 0.1627 0.6807 0.8086 0.071*
C5 0.0814 (5) 0.8730 (4) 0.8176 (3) 0.0561 (11)
C6 0.0417 (8) 0.9679 (5) 0.8676 (3) 0.0805 (14)
H6A 0.0034 1.0498 0.8500 0.097*
c7 0.0576 (9) 0.9444 (6) 0.9464 (3) 0.0910 (17)
H7A 0.0267 1.0106 0.9810 0.109*
cs —0.2695 (6) 0.8272 (5) 0.7102 (3) 0.0715 (13)
HBA -0.2174 0.7494 0.7350 0.086*
C9 —0.4204 (7) 0.8807 (6) 0.7576 (3) 0.0969 (17)
HO9A —-0.3782 0.9008 0.8084 0.145*
H9B —0.5139 0.8162 0.7607 0.145*
H9C —0.4659 0.9593 0.7339 0.145*
C10 —0.3253 (6) 0.7955 (6) 0.6289 (3) 0.0758 (14)
C11 —0.5033 (10) 0.6511 (7) 0.5593 (4) 0.124 (3)
H11A —0.5745 0.5736 0.5671 0.186*
H11B —0.4134 0.6334 0.5213 0.186*
H11C —0.5782 0.7219 0.5420 0.186*

Atomic displacement parameters (/fz )

Ul 1 U22 U33 U] 2 Ul 3 U23
S 0.0524 (6) 0.0593 (6) 0.0768 (7) ~0.0042 (6) 0.0029 (6) 0.0051 (6)
o1 0.077 (2) 0.080 (2) 0.072 (2) 0.0056 (18) ~0.0007 (17) ~0.0045 (17)
02 0.078 (2) 0.078 (2) 0.093 (3) ~0.0125 (18) 0.0042 (18) 0.0086 (19)
03 0.0576 (17) 0.0589 (18) 0.090 (2) 0.0055 (14) ~0.0090 (16) 0.0238 (16)
04 0.142 (4) 0.119 (4) 0.076 (3) ~0.042 (3) ~0.004 (2) 0.026 (3)
05 0.098 (3) 0.081 (2) 0.116 3) ~0.011 (2) ~0.025 (2) 0.012 (2)
Cl 0.092 (4) 0.137 (6) 0.075 (4) ~0.009 (4) ~0.007 (3) ~0.003 (4)
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C2
C3
C4
C5
C6
C7
C8
C9
C10
Cl11

Geometric parameters (4, °)

S—o0l
S—02

S—03

S—C5
03—C8
04—C10
05—C10
05—Cl1
Cl1—C2
Cl1—HIB
Cl—HIC
Cl1—HID
c2—C7
C2—C3
c3—C4
C3—H3A
01—S—02
01—S—03
02—S—03
01—S—C5
02—S—C5
03—S—C5
C8—03—S
C10—05—Cl1
C2—Cl1—HIB
C2—Cl1—HIC

H1B—C1—HI1C

C2—C1—HID

H1B—C1—HI1D
H1C—C1—HI1D

C7—C2—C3
C7—C2—C1
C3—C2—C1
C4—C3—C2
C4—C3—H3A
C2—C3—H3A

0.057 (3)
0.058 (3)
0.061 (3)
0.036 (2)
0.090 (4)
0.087 (4)
0.053 (2)
0.078 (3)
0.053 (3)
0.140 (7)

0.118 (5)
0.070 (3)
0.043 (2)
0.052 (3)
0.061 (3)
0.096 (4)
0.076 (3)
0.114 (4)
0.085 (4)
0.111 (5)

1.416 (3)
1.444 (3)
1.581 (3)
1.746 (5)
1.470 (5)
1.174 (6)
1.299 (6)
1.444 (7)
1.511 (7)
0.9600

0.9600

0.9600

1.364 (8)
1.392 (8)
1.353 (6)
0.9300

120.5 (2)
109.0 (2)
103.07 (19)
110.5 (2)
108.5 (2)
103.75 (18)
118.7 (3)
115.4 (5)
109.5

109.5

109.5

109.5

109.5

109.5

117.0 (5)
123.0 (6)
119.9 (6)
122.8 (5)
118.6
118.6

0.081 (4)
0.089 (4)
0.072 (3)
0.080 (3)
0.090 (4)
0.090 (4)
0.085 (4)
0.099 (4)
0.089 (4)
0.121 (6)

-0.014 (3)
~0.009 (2)
~0.0061 (19)
~0.0096 (19)
0.011 (3)
-0.012 (4)
~0.010 (2)
~0.010 (4)
~0.005 (3)
~0.019 (5)

C4—C5
C4—H4A
C5—Co6
C6—C7
C6—HO6A
C7—H7A
Cc8—C9
C8—C10
C8—HSA
C9—HOA
C9—H9B
C9—HOC
Cl1—HI11A
Cl11—HI11B
Cl1—HI11C

C5—C6—H6A
C7—C6—H6A
C2—C7—C6
C2—C7—H7A
C6—C7—HT7A
03—C8—C9
03—C8—C10
C9—C8—C10
03—C8—HB8A
C9—C8—HS8A
C10—C8—HSA
C8—C9—H9A
C8—C9—HIB
H9A—C9—H9B
C8—C9—H9C
H9A—C9—HOC
H9B—C9—H9C
04—C10—05
04—C10—C8
05—C10—C8

~0.012 (3)
~0.017 (2)
~0.006 (2)
~0.002 (2)
0.004 (3)

0.007 (3)

~0.008 (2)
0.017 (3)

~0.004 (3)
~0.036 (4)

~0.005 (4)
0.008 (3)
~0.001 (2)
0.001 (2)
~0.005 (3)
-0.032 3)
0.023 (3)
0.005 (3)
0.021 (3)
~0.009 (4)

1.411 (6)

0.9300

1.331 (6)
1.395 (8)

0.9300
0.9300

1.500 (7)
1.507 (7)

0.9800
0.9600
0.9600
0.9600
0.9600
0.9600
0.9600

120.1
120.1

121.5 (5)

119.3
119.3

105.8 (4)
106.9 (4)
112.5 (4)

110.5
110.5
110.5
109.5
109.5
109.5
109.5
109.5
109.5

126.3 (6)
125.9 (5)
107.6 (5)
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C3—C4—C5 118.0 (4) 05—CI1—HI1A 109.5
C3—C4—H4A 121.0 05—CI1—HI1B 109.5
C5—C4—H4A 121.0 HIIA—Cl1—HI11B 109.5
C6—C5—C4 120.8 (4) 05—CI1—HI1IC 109.5
C6—C5—S 121.1 (4) HI11A—Cl1—HI1IC 109.5
C4—C5—S 118.1 (3) H11B—Cl1—HIIC 109.5
C5—C6—C7 119.8 (5)

01—S—03—C8 44.2 (4) C4—C5—C6—C7 0.9 (8)
02—S—03—C8 173.3 (3) S—C5—C6—C7 ~179.0 (4)
C5—S—03—C8 ~73.6 (4) C3—C2—C7—C6 -3.5(9)
C7—C2—C3—C4 3.2(8) Cl—C2—C7—C6 179.3 (5)
Cl—C2—C3—C4 ~179.6 (5) C5—C6—CT7—C2 1.6 (9)
C2—C3—C4—C5 ~0.8(7) S—03—C8—C9 135.0 (4)
C3—C4—C5—C6 ~1.3(6) S—03—C8—C10 ~104.8 (4)
C3—C4—C5—S 178.7 (3) C11—05—C10—04 -22(9)
01—S—C5—C6 ~177.6 (4) C11—05—C10—C8 172.4 (5)
02—S—C5—C6 48.2 (5) 03—C8—C10—04 ~15.7(7)
03—S—C5—C6 ~60.9 (4) C9—C8—C10—04 100.0 (7)
01—S—C5—C4 2.4 (4) 03—C8—C10—05 169.7 (4)
02—S—C5—C4 ~131.7 3) C9—C8—C10—05 ~74.6 (6)
03—S—C5—C4 119.2 (3)

Hydrogen-bond geometry (4, ©)

D—H-A D—H HeA DA D—H-A
C4—H4A--01 0.93 2.53 2.910 (6) 104
C4—H4A--O3! 0.93 2.52 3.297 (5) 141
C6—H6A-~O1' 0.93 2.55 3.478 (6) 172

Symmetry codes: (i) —x, y—1/2, —z+3/2; (ii) —x, y+1/2, —z+3/2.
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Fig. 1
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