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The title compound, C20H24N2O3S, was synthesized by a two-

step reaction. In the crystal structure, chains of molecules are

formed through N—H� � �O hydrogen bonds and weak C—

H� � �O interactions, and these chains are further linked

together through weak C—H� � �O interactions to form a

two-dimensional network structure.

Comment

The title compound, (II), was prepared from 1,2-(R,R)-

cyclohexanediamine by reaction with p-toluenesulfonyl

chloride to give an intermediate amino-sulfonamide

compound, which was then condensed with salicylaldedyde

(Balsells & Walsh, 1998). Such sulfonamide Schiff base

compounds are found to be efficient chiral auxiliaries for the

asymmetric cyclopropanation reaction (Balsells & Walsh,

2000) and for asymmetric addition of diethylzinc to aldehydes

(Kitajima & Katsuki, 1997). We have carried out an X-ray

structural study of (II) in order to provide a basis for

discussing the mechanism for asymmetric synthesis.

The molecular structure of (II) is shown in Fig. 1. The N1—

C7 and N2—S1 bond lengths are 1.247 (4) and 1.586 (3) Å,

respectively, indicative of a standard C N double bond and

N—S single bond (Tang & Gu, 2005). Atom S1 adopts a

distorted tetrahedral environment of N, C and two O atoms,

with cis angles in the range 105.6 (2)–119.6 (2)�. The average

S O bond length is 1.421 (5) Å.

Within the molecule of (II), there is an O—H� � �N hydrogen

bond, together with a weak �–� interaction (the Cg1� � �Cg2

distance is 3.906 Å, where Cg1 and Cg2 are the centroids of



the rings C8–C13 and C14–C19, respectively). A chain of

molecules is formed through intermolecular hydrogen bonds

and weak C—H� � �O interactions (Table 1), and these chains

are linked together through another weak interaction to give a

two-dimensional network structure.

Experimental

Dichloromethane (20 ml) was added to a stirred solution of (R,R)-

1,2-diaminocyclohexane (7.5 mmol) in a 2 N NaOH solution (8 ml).

The mixture was cooled to 273 K and a solution of p-toluenesulfonyl

chloride (2.5 mmol) in dichloromethane (20 ml) was added dropwise

over a period of 20 min. After the addition was complete, the mixture

was allowed to warm to room temperature and stirred overnight. The

resulting solution was washed with water and the solvent was

removed at reduced pressure. An intermediate, (I), was isolated in

99% yield (2.49 mmol). Salicylaldehyde (0.5 mmol) in CH2Cl2 (4 ml)

was added to a stirred solution of (I) (0.5 mmol) in CH2Cl2 (6 ml) at

room temperature. The mixture was stirred at room temperature

overnight. Anhydrous sodium sulfate was added, the solution filtered

and the solvent removed at reduced pressure to obtain 0.5 mmol

(100%) of (II) as a yellow solid. [�]D
25 = 76.1� (c = 0.5, acetone).

Crystal data

C20H24N2O3S
Mr = 372.47
Orthorhombic, P212121

a = 8.134 (2) Å
b = 11.043 (3) Å
c = 21.385 (6) Å
V = 1920.9 (9) Å3

Z = 4
Dx = 1.288 Mg m�3

Mo K� radiation
� = 0.19 mm�1

T = 293 (2) K
Block, yellow
0.30 � 0.24 � 0.22 mm

Data collection

Bruker SMART APEX CCD area-
detector diffractometer

’ and ! scans
Absorption correction: multi-scan

(SADABS; Bruker, 2000)
Tmin = 0.952, Tmax = 0.963

10001 measured reflections
3717 independent reflections
2909 reflections with I > 2�(I)
Rint = 0.049
�max = 26.0�

Refinement

Refinement on F 2

R[F 2 > 2�(F 2)] = 0.055
wR(F 2) = 0.123
S = 1.07
3717 reflections
236 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.06P)2]

where P = (Fo
2 + 2Fc

2)/3
(�/�)max < 0.001
��max = 0.26 e Å�3

��min = �0.39 e Å�3

Absolute structure: Flack (1983),
with 1651 Friedel pairs

Flack parameter: 0.26 (11)

Table 1
Hydrogen-bond geometry (Å, �).

D—H� � �A D—H H� � �A D� � �A D—H� � �A

O1—H1A� � �N1 0.96 1.85 2.603 (4) 133
C3—H3B� � �O2i 0.97 2.61 3.357 (5) 134
N2—H2� � �O3ii 0.86 2.16 2.953 (4) 153
C13—H13� � �O1iii 0.93 2.67 3.349 (5) 130

Symmetry codes: (i) x þ 1; y; z; (ii) xþ 1
2;�y þ 3

2;�z; (iii) �xþ 1; y � 1
2;�zþ 1

2.

H atoms were treated as riding, with O—H = 0.96 Å, N—H =

0.86 Å and C—H = 0.85–0.98 Å; Uiso(H) = 1.5Ueq(O) or 1.2Ueq(N,C).

The refined Flack (1983) parameter indicates partial inversion twin-

ning for this particular crystal, and the optical rotation measurement

shows that the compound is not completely racemized.

Data collection: SMART (Bruker, 2000); cell refinement: SMART;

data reduction: SAINT (Bruker, 2000); program(s) used to solve

structure: SHELXTL (Bruker, 2000); program(s) used to refine

structure: SHELXTL; molecular graphics: SHELXTL and

MERCURY (Bruno et al., 2002); software used to prepare material

for publication: SHELXTL.
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Figure 1
The molecular structure of (II), with 30% probability displacement
ellipsoids. The dashed line shows the weak �–� interaction.

Figure 2
The two-dimensional network structure, with hydrogen bonds and C—
H� � �O interactions shown as dashed lines. [Symmetry codes: (i) x + 1

2,
�y + 1

2, �z; (ii) x + 1, y, z; (iii) �x + 1, y � 1
2, �z + 1

2.]
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