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The title sulfobetaine (NDSB-221), C9H19NO3S, is used for

protein solubilization and stabilization. The piperidine ring

has a chair conformation, with the sulfopropyl group in an

equatorial position. The trimethylene spacer adopts a fully

extended conformation.

Comment

3-(1-Methylpiperidinio)-1-propanesulfonate (NDSB-221), (I),

belongs to a group of non-detergent sulfobetaines (NDSBs)

used as solubilization and renaturation agents in protein

purification (Vuillard et al., 1995; Goldberg et al., 1995). Other

compounds from this group are used in isoelectric focusing,

differential scanning calorimetry (Collins et al., 2006) and

protein crystallization (Vuillard et al., 1994; Vuillard et al.,

1996).

The most important interactions for the structural stability

of (I) are between charged quaternary ammonium and

sulfonate groups. There are several short contacts (Table 1) in

which H and O atom distances are at least 0.3 Å shorter than

the sum of the van der Waals radii.

It has been suggested (Vuillard et al., 1995) that the

conformation of the sulfopropyl group in NDSBs may be

important for interactions with proteins during the solubili-

zation process. In the crystal structure of (I) reported in this

paper, the torsion angles S1—C1—C2—C3 and C1—C2—

C3—N1 have values of 174.22 (11) and 179.28 (13)�, respec-

tively, and thus the three-methylene linker has an extended

conformation, which is similar to what was observed in the

cases of trimethylammoniopropane sulfonate (Yokoyama et

al., 2003) and 3-(ethyldimethylammonio)propane sulfonate

(Koclega et al., 2006). The piperidine ring of (I) has a chair

conformation, with the sulfopropyl group in an equatorial

position.

Experimental

NDSB-221, (I), was purchased from Anatrace. Crystallization was

performed at room temperature and the crystal used for the X-ray

diffraction experiment was obtained by slow evaporation of a

propan-2-ol solution.



Crystal data

C9H19NO3S
Mr = 221.31
Monoclinic, P21=c
a = 8.300 (1) Å
b = 9.485 (1) Å
c = 13.993 (1) Å
� = 96.396 (4)�

V = 1094.75 (19) Å3

Z = 4
Dx = 1.343 Mg m�3

Cu K� radiation
� = 2.51 mm�1

T = 106 (2) K
Plate, colourless
0.52 � 0.13 � 0.05 mm

Data collection

Rigaku R-AXIS RAPID
diffractometer

! scan with � offset
Absorption correction: multi-scan

(Otwinowski et al., 2003)
Tmin = 0.69, Tmax = 0.88

4068 measured reflections
2140 independent reflections
2063 reflections with I > 2�(I)
Rint = 0.018
�max = 72.3�

Refinement

Refinement on F 2

R[F 2 > 2�(F 2)] = 0.032
wR(F 2) = 0.085
S = 1.10
2140 reflections
204 parameters
All H-atom parameters refined

w = 1/[�2(Fo
2) + (0.0376P)2

+ 0.6719P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.23 e Å�3

��min = �0.31 e Å�3

Extinction correction: SHELXL97
(Sheldrick, 1997)

Extinction coefficient: 0.0034 (3)

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

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

C4—H4A� � �O1i 0.973 (19) 2.329 (19) 3.2409 (19) 155.7 (15)
C4—H4C� � �O2ii 0.973 (18) 2.414 (18) 3.364 (2) 165.0 (15)
C4—H4B� � �O3iii 0.95 (2) 2.46 (2) 3.3753 (19) 161.3 (15)
C8—H8A� � �O3iii 0.99 (2) 2.40 (2) 3.390 (2) 173.9 (16)
C3—H3B� � �O2iv 0.977 (19) 2.494 (19) 3.3949 (19) 153.2 (15)
C9—H9B� � �O2iv 0.966 (18) 2.342 (19) 3.285 (2) 165.1 (14)

Symmetry codes: (i) �x;�y;�zþ 1; (ii) �xþ 1;�y;�zþ 1; (iii) x;�y� 1
2; zþ 1

2; (iv)
x;�yþ 1

2; zþ 1
2.

All H atoms were located in electron-density difference maps and

their positional and displacement parameters were refined freely

[C—H = 0.95 (2)–1.013 (19) Å].

Data collection: HKL-2000 (Otwinowski & Minor, 1997); cell

refinement: HKL-2000; data reduction: HKL-2000; program(s) used

to solve structure: HKL-3000SM (Minor et al., 2006) and SHELXS97

(Sheldrick, 1997); program(s) used to refine structure: HKL-3000SM

and SHELXL97 (Sheldrick, 1997); molecular graphics: HKL-

3000SM, ORTEPIII (Burnett & Johnson, 1996) and ORTEP-3

(Farrugia, 1997); software used to prepare material for publication:

HKL-3000SM.
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Goldberg, M. E., Expert-Bezançon, N., Vuillard, L. & Rabilloud, T. (1995).

Fold. Des. 1, 21–27.
Koclega, K. D., Chruszcz, M. & Minor, W. (2006). Acta Cryst. E62, o5757–

o5759.
Minor, W., Cymborowski, M., Otwinowski, Z. & Chruszcz, M. (2006). Acta

Cryst. D62, 859–866.
Otwinowski, Z., Borek, D., Majewski, W. & Minor, W. (2003). Acta Cryst. A59,

228–234.
Otwinowski, Z. & Minor, W. (1997). Methods in Enzymology, Vol. 276,

Macromolecular Crystallography, Part A, edited by C. W. Carter Jr & R. M.
Sweet, pp. 307–326. New York: Academic Press.

Sheldrick, G. M. (1997). SHELXS97 and SHELXL97. University of
Göttingen, Germany.

Vuillard, L., Baalbaki, B., Lehmann, M., Nørager, S., Legrand, P. & Roth, M.
(1996). J. Cryst. Growth, 168, 150–154.

Vuillard, L., Braun-Breton, C. & Rabilloud, T. (1995). Biochem. J. 305, 337–
343.

Vuillard, L., Rabilloud, T., Leberman, R., Berthet-Colominas, C. & Cusack, S.
(1994). FEBS Lett. 353, 294–296.

Yokoyama, T., Murakami, G., Akashi, H. & Zenki, M. (2003). Anal. Sci. 19,
805–806.

organic papers

Acta Cryst. (2007). E63, o282–o283 Koclega et al. � C9H19NO3S o283

Figure 1
The molecular structure of NDSB-221, (I). Displacement ellipsoids are
drawn at the 50% probability level and H atoms are shown as spheres of
arbitrary radii.


