X-ray powder diffraction analysis of methionine sulfoxide
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Powder X-ray diffraction data for methionine sulfoxide, CsH;;NO;S, obtained from the commercial
amino acid, are presented in this work. Monoclinic cell parameters are: a=15.500 /°\; b

=3.820A; c=13.490A; 8=97.300°. © 2001 International Centre for Diffraction Data.
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I. INTRODUCTION

Methionine sulfoxide (MetSO, CsH,;;NO5S, Figure 1), a
product of vegetal origin, is an amino acid similar to me-
thionine. It is present in garlic (Sugii ef al., 1964), onion
(Kuon and Bernhard, 1963), nut (Kristensen et al., 1974),
carrot (Alabran and Mabrouk, 1973), apple (Bielinska-
Czarnecka, 1963; McKee and Urbach, 1953), and banana
plant (Steward et al., 1960). Recently, methionine sulfoxide
was shown to be associated with Alzheimer’s disease, due to
glutamine synthetase inhibition. This process is accom-
plished through a free radical oxidation stress. Therefore, the
compound is considered a biological sensor for such trans-
formation (Chao et al., 1997; Haghighi and Maples, 1996).
This amino acid, readily available and of low cost, was also
shown to possess pronounced antiinflammatory effects (Un-
nikrishnan and Rao, 1990). In this context, the ligand and its
transition metal complexes are of interest for research in or-
der to obtain virtual chemical vehicles for safer drugs, phar-
maceutical trappers, or even antidotes for the cases of acute
poisonings. Metal (II) complexes of the first transition series
involving DL-methionine-sulfoxide have been studied in our
laboratories recently (Corbi et al., 2000). The present work is
dedicated to the characterization of the amino acid methion-
ine sulfoxide by using X-ray powder diffractometry.

Figure 1. Schematic representation of methionine sulfoxide.
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Il. EXPERIMENT

Powder microcrystalline methionine sulfoxide was ob-
tained from a Sigma commercial product by recrystalization.
The fine powder product was dried under P,O,q in a dessi-
cator for two days and, after trituration, the amino acid was
analyzed by using powder X-ray diffratometry and density
measurements.

lll. INSTRUMENTAL CONDITIONS

The powder was tested in a Siemens D 5000 Diffracto-
meter using Cu K« radiation (\=1.5418 A) with a graphite
diffracted beam monochromator. The sample was scanned
over the 26 range from 4° to 70° in 0.05° steps. The count-
ing time was 2.0 s/step.

Density measurements were performed by using the
Pycnometer ACCPYC 1330 Micromeritics instrument.

IV. RESULTS AND DISCUSSION

Elemental analysis for C, H, and N was carried out by
using a CHNS-O EA 1110 Analyzer, CE Instruments. The
data reported in Table [ fit to the required formula
CsH{INO;S.

A powder X-ray diffractogram of methionine sulfoxide
is shown in Figure 2.

The indexation of the experimental X-ray powder dif-
fraction data for methionine sulfoxide was performed by
considering a notable structural resemblance of this com-
pound to the monoclinic form of the amino acid
L-methionine (Powder diffraction file database, 1994). The

TABLE I. Elemental analysis for methionine sulfoxide.

Elements Calc. (wt %) Found (wt %)
C 36.34 36.22
H 6.73 5.44
N 8.48 8.42
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Figure 2. X-ray diffractogram of methionine sulfoxide.

known data for L-methionine permitted us to choose the pri-
mary parameters for methionine sulfoxide, which, after re-
fining, by a least-squares approach, led to the following lat-
tice parameters: a=15.50 A; b=3.82 A; c=13.49 A;
B=97.3°. The resulting indexation is shown in Table II.

TABLE II. X-ray diffractometry data for methionine sulfoxide (variation
+0.05 A).

[/IO h k / dobs. (A) dcalc. (A)
16 1 0 0 15.42 15.374
3 3 0 0 5.10 5.125
34 2 0 2 4.71 4.756
13 3 0 1 4.59 4.595
28 0 0 3 4.50 4.460
34 3 0 v) 431 4.344
5 2 0 3 4.07 4.090
100 0 1 0 3.82 3.820
15 4 0 2 353 3.532
20 2 1 1 3.28 3.270
18 3 1 0 3.07 3.063
19 4 1 0 271 2.709
9 3 0 4 2.65 2.651
27 6 0 0 2.54 2.562
9 5 1 T 2.40 2.399
10 3 0 5 2.27 2.257
9 1 0 6 2.17 2.168
9 3 1 5 2.09 2.096
10 4 1 4 2.02 2.019
14 7 1 0 191 1.904
7 3 2 0 L.79 1.790
9 8 1 Q 1.72 1717
9 7 1 4 1.58 1.582
13 11 0 T 1.41 1.409
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Density measurements (pycnometric determination un-
der helium, after a careful evacuation) permitted us to deter-
mine an experimental density of 1.472 g/cm®. This experi-
mental value, combined with the molecular weight of this
amino acid, permitted us to calcvlate the number of formula
weights contained in a cell, equal to 4 (Z=4).

The results of the above-mentioned indexation show that
essential structural features of the prototype amino acid
L-methionine are mainly maintained in methionine sulfox-
ide, in contrast to the sharp differences in the network of
their salts. It may be due to the absence of steric impedi-
ments brought by an additional functional group.

V. CONCLUSION

X-ray diffraction data of methionine sulfoxide has been
successfully indexed by its chemical similarity with
L-methionine. The latter can be considered as a structural
model on which its derivatives may be patterned.
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