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The title compound, C10H15NO2S, commonly referred to as

(1S*,2S*)-(+)-thiomicamine, forms molecular sheets parallel

to the a and b axes. Within these sheets, the molecules are

connected by strong O—H� � �O and O—H� � �N hydrogen

bonds. The methylsulfanyl groups protrude from this network

and are interwoven between adjacent sheets.

Comment

As part of a study of pharmaceutical counterions, the crystal

structure of (1S*,2S*)-(+)-thiomicamine, (I), at 299 K was

solved and refined. The asymmetric unit consists of one mol-

ecule (Fig. 1). Two-dimensional hydrogen-bond networks

(Fig. 2) extend along the a and b axes. The methylsulfanyl

groups protrude from these networks and are interwoven

between these hydrogen-bonded sheets. H atoms involved in

hydrogen bonding are listed in Table 1. Two weak intra-

molecular hydrogen bonds form five-membered rings: viz.

N1—H99A� � �O1 and and N1—H99B� � �O2. Although both of

these hydrogen-bond angles are necessarily small, both

protons approach the O-atom acceptor lone pairs, despite no

conformational restriction to do so.

Experimental

A sample of (I), labeled (1S,2S)-(+)-thiomicamine, was obtained

from Sigma–Aldrich; it was dissolved in acetonitrile at a concentra-

tion of approximately 1 mg ml�1 and placed in a chamber with an

antisolvent (methyl tert-butyl ether) to allow for vapor diffusion (all

reagents purchased from Sigma–Aldrich). After several days, the

sample was removed from the antisolvent chamber and the remaining

solvent was allowed to evaporate to dryness. A crystal of (I) was

removed and mounted on a glass fiber for data collection.
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Crystal data

C10H15NO2S
Mr = 213.29
Orthorhombic, P212121

a = 5.8044 (9) Å
b = 9.5929 (15) Å
c = 20.075 (3) Å
V = 1117.8 (3) Å3

Z = 4
Dx = 1.267 Mg m�3

Mo K� radiation
Cell parameters from 3109

reflections
� = 2.0–28.3�

� = 0.27 mm�1

T = 299 (2) K
Column, colorless
0.50 � 0.05 � 0.05 mm

Data collection

Bruker SMART CCD area-detector
diffractometer

’ and ! scans
Absorption correction: multi-scan

(SADABS; Sheldrick, 2002)
Tmin = 0.879, Tmax = 0.987

18448 measured reflections

2700 independent reflections
2056 reflections with I > 2�(I)
Rint = 0.043
�max = 28.3�

h = �7! 7
k = �12! 12
l = �26! 26

Refinement

Refinement on F 2

R[F 2 > 2�(F 2)] = 0.056
wR(F 2) = 0.133
S = 1.04
2700 reflections
145 parameters
H atoms treated by a mixture of

independent and constrained
refinement

w = 1/[�2(Fo
2) + (0.0577P)2

+ 0.3094P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.42 e Å�3

��min = �0.25 e Å�3

Absolute structure: Flack (1983),
1094 Friedel pairs

Flack parameter: 0.15 (14)

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

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

N1—H99A� � �O1 0.82 (3) 2.50 (3) 2.826 (3) 105 (3)
N1—H99B� � �O2 0.85 (3) 2.38 (3) 2.768 (3) 108 (2)
O2—H98A� � �O1i 0.81 (4) 1.88 (4) 2.669 (3) 164 (4)
N1—H99A� � �O2ii 0.82 (3) 2.49 (3) 3.234 (3) 151 (3)
O1—H98B� � �N1iii 0.79 (3) 1.92 (3) 2.703 (3) 171 (3)

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

2.

H atoms covalently bonded to heteroatoms were located in a

Fourier map and their positions were refined freely with isotropic

displacement parameters. The remaining H atoms were placed in

idealized positions and refined with riding constraints, with C—

distances in the range 0.93–0.98 Å and with Uiso(H) = 1.2 or 1.5 times

Ueq(C). The Flack (1983) parameter was 0.15 (14), giving an incon-

clusive indication of the absolute configuration. This is on the edge of

confidence for a refined Flack parameter (Flack & Bernardinelli,

2000), so this determination definitively establishes only the relative

configurations of the asymmetric atoms. For this reason, they are

labeled with an asterisk. However, the final structure agrees with the

absolute stereospecific label used by the supplier.

Data collection: SMART (Bruker, 2003); cell refinement: SAINT-

Plus (Bruker, 2003); data reduction: SAINT-Plus; program(s) used to

solve structure: SHELXS97 (Sheldrick, 1997); program(s) used to

refine structure: SHELXL97 (Sheldrick, 1997); molecular graphics:

SHELXTL and MERCURY (Bruno et al., 2002); software used to

prepare material for publication: SHELXTL (Bruker, 2003).
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Figure 2
Intermolecular hydrogen bonding (dashed lines) of (I), viewed along the
a axis, showing the stacking of the two-dimensional networks.

Figure 1
View of the molecule of (I) showing the atom-labeling scheme.
Displacement ellipsoids are drawn at the 50% probability level. H atoms
are represented by circles of arbitrary size.
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