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Crystal structure of methylphenylsulfoxide, C;HgOS
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Abstract

C,H;08S, orthorhombic, Pra2; (no. 33), a = 8.2607(4) A,
b=5.5020(3) A, c=15.3395(8) A, V'=6972 A®, Z=4,
Ry (F) = 0.0241, wR.«(F*) = 0.0633, T=200 K.

Table 1. Data collection and handling.

Crystal: colourless platelets,
size 0.42x0.51x0.57 mm
Wavelength: Mo K, radiation (0.71073 A)

: 3.73 cm™!

Diffractometer, scan mode: Bruker APEX-II CCD, ¢ and @
26 max: 56.54°

N(hkl)measureds N(hkl)unique: 9698, 1721

Criterion for Zgys, N(hkl)y: Lobs > 2 0(Iops), 1645
N(param).efinea: 83

Programs: SHELX [11], WinGX [12],
MERCURY [13], PLATON [14]

Source of material

The compound was obtained in analogy to the procedures de-
scribed in references [3—7]. Crystals suitable for the diffraction
study were obtained upon cooling the reaction product to 0 °C.

Experimental details

Carbon-bound H atoms were placed in calculated positions (C—H
0.95 A) and were included in the refinement in the riding model
approximation, with Uj,(H) set to 1.2U¢(C). The H atoms of the
methyl group were allowed to rotate with a fixed angle around the
C—C bond to best fit the experimental electron density (HFIX 137
inthe SHELX program suite [11]), with Ujso(H) setto 1.5U,(C).

Discussion

The development and synthesis of powerful and targeted oxygen-
ation catalysts to convert organic sulfides into sulfoxides and sul-
fones has been a focus of research in chemistry. The interest
specifically stems from the potential application of such sulfur-
containing entities in the process of preparing compounds of bio-
logical importance [1] as well as from potential applications in the
desulfurization of crude oil in industrial-scale petrochemical in-
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dustry processes [2]. A promising pathway in this context is
research done on the field of polymer-bound oxidovanadium spe-
cies [3—7]. In the wake of testing the effectiveness of one of our
catalysts with oxidizing methylphenylsulfide, the title compound
was obtained. To ascertain the chemical composition of the prod-
uct and confirm the effected mono-oxidation, its crystal structure
was determined. The compound is an asymmetric sulfoxide fea-
turing a methyl and a phenyl group bonded to the sulfur atom. The
S—Obond length of 1.4938(12) A is in good agreement —although
slightly towards smaller values — with other values reported for
organic sulfoxides whose structural data was deposited with the
Cambridge Structural Database [8]. The angles around the sulfur
atom span arange of 97.40(7)—107.18(7)° with the smallest angle
found in between the two organic substituents and the largest an-
gle apparent in between the oxygen atom and the phenyl group.
The least-squares planes as defined by the non-hydrogen atoms of
the phenyl moiety on the one hand and the O=S—C,; entity on the
other hand intersect at an angle of 16.49(9)° only. In the crystal,
intermolecular C—H---O contacts can be observed whose range
falls invariably by more than 0.1 A below the sum of van-der-
Waals radii of the atoms participating in them. These are exclu-
sively supported by hydrogen atoms of the methyl group. The
oxygen atom serves as two-fold acceptor but could be discussed
to be the end point of a third C—H---O contact, the latter one being
an intramolecular one stemming from a hydrogen atom in ortho
position on the aromatic substituent. This could explain the small
torsional angle as mentioned above for the intersection of the
least-suqares planes. In total, the molecules are connected to
planes perpendicular to the crystallographic ¢ axis. In terms of
graph-set analysis [9, 10], the descriptor for these contacts is
S(5)C'(4)C'1(4) on the unary level. The shortest intercentroid
distance between two centers of gravity was found at 4.9447(10)
A ruling out any interactions.

Table 2. Atomic coordinates and displacement parameters (in A?).

Atom Site X y z Uiso

H(1A) 4a 0.2509 1.0359 0.6594 0.061

H(1B)  4a 0.1231 1.0889 0.7354 0.061
H(IC)  4a 0.1377 1.2716 0.6546 0.061
H(12) 4a 0.2058 0.6608 0.5069 0.040
H(13) 4a 0.3121 0.7160 0.3667 0.049
H(14) 4a 0.2375 1.0541 0.2843 0.046
H(15) 4a 0.0590 1.3404 0.3415 0.046
H(16) 4a —-0.0434 1.2922 0.4832 0.043
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Table 3. Atomic coordinates and displacement parameters (in A?).

Atom Site X y V4 U]] U22 U33 U12 U13 U23

S(1) 4a —0.00597(4)  0.93030(6) 0.61519(4)  0.0303(2) 0.0323(2) 0.0331(2)  —0.0008(1) 0.0038(2)  —0.0022(2)
Oo(1) 4a 0.0218(2) 0.6705(2) 0.63916(7)  0.0569(7) 0.0317(6) 0.0448(8)  —0.0052(5) 0.0068(5) 0.0052(5)
C(1) 4a 0.1432(2) 1.1009(3) 0.6726(1) 0.0499(9) 0.0421(9) 0.0294(7)  —0.0083(7)  —0.0034(8)  —0.0057(6)
C(11) 4a 0.0745(2) 0.9731(3) 0.50783(9)  0.0265(6) 0.0275(7) 0.0293(6) —0.0021(5) —0.0026(6)  —0.0051(6)
C(12) 4a 0.1775(2) 0.8003(3) 0.4737(1) 0.0383(7) 0.0310(7) 0.0307(7) 0.0071(6) —0.0047(6)  —0.0035(6)
C(13) 4a 0.2393(2) 0.8323(3) 0.3903(1) 0.0444(9) 0.0438(9) 0.0338(8) 0.0090(7) 0.0022(7)  —0.0088(7)
C(14) 4a 0.1952(2) 1.0333(3) 0.3414(1) 0.0412(8) 0.0473(9) 0.0260(7)  —0.0038(7)  —0.0025(6)  —0.0024(7)
C(15) 4a 0.0898(2) 1.2036(3) 0.3755(1) 0.0462(9) 0.0341(8) 0.0358(8) —0.0014(7)  —0.0059(7) 0.0048(7)
C(16) 4a 0.0287(2) 1.1752(3) 0.4594(1) 0.0382(7) 0.0299(7) 0.0394(8) 0.0055(6) —0.0015(7)  —0.0017(7)

Acknowledgments. The authors thank Musiegh Madatt for helpful discus-
sions.

References

1. Kaczorowska, K.; Kolarska, Z.; Mitka, K.; Kowalski, P.: Oxidation of sul-
fides to sulfoxides. Part 2: Oxidation by hydrogen peroxide. Tetrahedron.
61 (2005) 8315-8327.

2. Maurya, M. R.; Arya, A.; Kumar, A.; Kuznetsov, M. L.; Avecilla, F.;
Costa, P. J.: Polymer-Bound Oxidovanadium(IV) and Dioxidovana-
dium(V) Complexes As Catalysts for the Oxidative Desulfurization of
Model Fuel Diesel. Inorg. Chem. 49 (2010) 6586-6600.

3. Walmsley, R. S.; Ogunlaja, A. S.; Coombes, M. J.; Chidawanyika, W.;
Litwinski, C.; Torto, N.; Nyokong, T.; Tshentu, Z. R.: Imidazole-
functionalized polymer microspheres and fibers — useful materialsfor im-
mobilization of oxovanadium(IV) catalysts. J. Mater. Chem. 22 (2012)
5792-5800.

4. Walmsley, R. S.; Hlangothi, P.; Litwinski, C.; Nyokong, T.; Torto, N.;
Tshentu, Z. R.: Catalytic Oxidation of Thioanisole Using Oxovana-
dium(IV)-Functionalized Electrospun Polybenzimidazole Nanofibers. J.
Appl. Polym. Sci. 127 (2013) 4719-4725.

5. Walmsley, R. S.; Chigome, S.; Torto, N.; Tshentu, Z. R.: Towards the De-
velopment of Fiber-Based Oxidovanadium(IV) Catalysts for the Oxida-
tion of Thioanisole. Catal. Lett. 142 (2012) 243-250.

6. Tshentu, Z. R.; Togo, C.; Walmsley, R. S.: Polymer-anchored oxovana-
dium(IV) complex for the oxidation of thioanisole, styrene and
ethylbenzene. J. Molec. Catal. A: Chemical 318 (2010) 30-35.

7. Walmsley, R. S.; Tshentu, Z. R.: Imidazole-based Vanadium Complexes
as Haloperoxidase Models for Oxidation Reactions. S. Aftr. J. Chem. 63
(2010) 95-104.

8. Allen, F. H.: The Cambridge Structural Database: a quarter of a million
crystal structures and rising. Acta Crystallogr. BS8 (2002) 380-388.

9. Bernstein, J.; Davis, R. E.; Shimoni, L.; Chang, N.-L.: Patterns in Hydro-
gen Bonding: Functionality and Graph Set Analysis in Crystals. Angew.
Chem. Int. Ed. Engl. 34 (1995) 1555-1573.

10. Etter, M. C.; MacDonald, J. C.; Bernstein, J.: Graph-set analysis of hydro-
gen-bond patterns in organic crystals. Acta Crystallogr. B46 (1990)
256-262.

11. Sheldrick, G. M.: A short history of SHELX. Acta Crystallogr. A64
(2008) 112-122.

12. Farrugia, L. J.: WinGX and ORTEP for Windows: an update. J. Appl.
Crystallogr. 45 (2012) 849-854.

13. Macrae, C. F.; Bruno, I. J.; Chisholm, J. A.; Edgington, P. R.; McCabe, P.;
Pidcock, E.; Rodriguez-Monge, L.; Taylor, R.; van de Streek, J.; Wood,
P.A.: Mercury CSD 2.0 —new features for the visualization and investiga-
tion of crystal structures. J. Appl. Crystallogr. 41 (2008) 466—470.

14.Spek, A. L.: Structure validation in chemical crystallography. Acta
Crystallogr. D65 (2009) 148-155.



