General Papers ARKIVOC 2011 (ix) S1-S12

Supplementary Material

N-methylthiomethylation of benzimidazoles with DMSO and their
chemoselective oxidation to sulfoxides with NaBiO3

Chhanda Mukhopadhyay,®* Pradip Kumar Tapaswi,2 Swarbhanu Sarkar,® and Michael G.
B. Drew®

aDepartment of Chemistry, University of Calcutta, 92 APC Road, Kolkata-700009, India
bDepartment of Chemistry, The University, Whiteknights, Reading RG 6 6AD, UK
E-mail: cmukhop@yahoo.co.in

Table of Contents

1. Materials and Methods S2
2. Analytical Data of Known Compounds S2
3. References S3
4. NMR of compounds 2e, 2f, 3a, 3b S4
5. Information Regarding Crystallographic Studies on Figure 1 and Figure 2

in the Manuscript S12

Page S1 SARKAT-USA, Inc.


mailto:cmukhop@yahoo.co.in

General Papers ARKIVOC 2011 (ix) S1-S12

1. Materials and Methods

All solvents were dried by standard methods. Unless otherwise specified, chemicals were
purchased from commercial suppliers and used without further purification. Benzimidazoles
were synthesized following one of our previous work.! Column chromatography was performed
on silica gel (60-120 mesh). TLC was done on glass sheets pre-coated with silica gel (with
binder, 300 mesh, Merck). The H- and **C-NMR spectra were taken in CDClz with TMS as an
internal reference and in some cases ds - DMSO. The chemical shifts were reported as 6 values
(ppm) relative to TMS. IR spectra were recorded in KBr pellets. lon cyclotron resonance Fourier
transform HRMS was performed on a Micromass ZQ instrument (Waters) (location: Indian
Institute of Chemical Biology, 4, Raja S. C. Mullick Road, Kolkata-700032) and ESIMS of the
compounds were recorded on a Waters LC-MS-MS (quattro micro mass) instrument (Chemgen
Pharma International Pvt. Ltd., Dr. Siemens Street, Block GP, Sector-V, Salt Lake City,
Kolkata-700091).

Compounds 2a,? 2b,% 2¢,? 2d? are known in the literature and thus spectroscopic data elemental
analysis data and *3C NMR spectra are not given. Only *H NMR data are given below.

2. Analytical Data of Known Compounds

Compound (2a) (Table 2, entry 1)

Characteristic. Colorless oil.
'H NMR (300 MHz, CDCls): 6 2.03 (s, 3H), 4.93 (s, 2H), 7.08 (d, J = 7.2 Hz, 2H), 7.72(s, 1H).

Compound (2b) (Table 2, entry 2)

N

[ )—CHs
)
CH,SCH

Characteristic. Colorless oil.
‘H NMR (300 MHz, CDCIs): 6 2.07 (s, 3H), 2.47 (s, 3H), 4.85 (s, 2H), 6.96 (br.d, J = 6.3 Hz,
1H), 7.71 (br.d, J = 6.3 Hz,1H).

Page S2 SARKAT-USA, Inc.



General Papers ARKIVOC 2011 (ix) S1-S12

Compound (2c) (Table 2, entry 3)

CH,SCH3

Characteristic. Colorless oil.
'H NMR (300 MHz, CDCls): 6 2.05 (s, 3H), 5.22 (s, 2H), 7.37-7.26 (m, 2H), 7.54 (br.d, J = 4.8
Hz, 1H), 7.85 (s, 1H), 8.01 (br.d, J = 4.8 Hz, 1H).

Compound (2d) (Table 2, entry 4)

N
Ly
N

CH,SCH3
Characteristic. Colorless semisolid.
'H NMR (300 MHz, CDCl3): & 1.98 (s, 3H), 2.59 (s, 3H), 5.04 (s, 2H), 7.22 — 7.18 (m, 2H), 7.33
—7.30 (m, 1H) 7.70 — 7.62 (m, 1H).
3. References
1. Mukhopadhyay, C.; Tapaswi, P. K. Tetrahedron Lett. 2008, 49, 6237.

2. (a) Janzen, A. F.; Lypka, G. N.; Wasylishen, R. E. Canadian J Chem. 1980, 58, 60. (b)
Janzen, A. F.; Lypka, G. N.; Wasylishen, R. E. J Heter. Chem. 1979, 16, 415.
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4. NMR of compounds (2e), (2f), (3a), (3b)

Operator P.Ghosh & S.Chatterjee

Bruker AV 300 Supercon NMR System 5mmBBO Probe
C.Mukhopadhyay 25.06.08

PMR CDCL3 Dr.
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Bruker AV 300 Supercon NMR System 5mmBBO Probe
PMR d6-DMSO Dr. C.Mukhopadhyay 09.01.09 Operator P.Ghosh & S.Chatterjee:
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Operator P.Ghosh & S.Chatterjee

percon NMR System SmmBBO Probe
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5. Information regarding crystallographic studies on Figure 1 and Figure 2
In the manuscript

Crystal data, Figure 1, C15H14N2S, M = 254.34, monoclinic, spacegroup P2i/c, Z = 4, a =
11.8986(7), b = 7.7364(3), c = 14.0305(8)1&, B =95.129(6)°, V = 1286.37(12)2\3, dcalc = 1.313
gcm-3

Crystal data, Figure 2, C30.5H37N406S2, M = 619.76, monoclinic, spacegroup P21/n,Z=4,a =
20.4771(9), b = 7.3488(2), ¢ = 21.1873(17)1&, B =108.114(6)°, V = 3030.3(3)2\3, dcalc = 1.358
gcm-3

3714, 8759 independent reflection data were collected with MoKa radiation at 150K using the
Oxford Diffraction X-Calibur CCD System. The crystals were positioned at 50 mm from the
CCD. 321 frames were measured with a counting time of 10s. Data analyses were carried out
with the CrysAlis program.t The structures were solved using direct methods with the Shelxs97
program.? The non-hydrogen atoms were refined with anisotropic thermal parameters. The
hydrogen atoms bonded to carbon were included in geometric positions and given thermal
parameters equivalent to 1.2 times those of the atom to which they were attached. In 2, there
were two water molecules refined with full occupancy. The hydrogen atoms were located in a
difference Fourier map and refined with distance constraints. Three water molecules were also
located with reduced occupancy (70, 30, 50% respectively) but their hydrogens could not be
located. One methanol molecule was also located and refined with 50% occupancy.

The structures were refined on F? using ShelxI972 to R1 0.0400, 0.0788; wR2 0.0942, 0.2130 for
2544, 5921 data with [>20(1).

The structure of Figure 2 contains 2 molecules in the asymmetric unit together with five water
molecules, three of which have reduced occupancy and one methanol, also with reduced
occupancy. The two molecules in the asymmetric unit have similar geometries as is apparent
from figure 2.

In particular the angles around the N1-C and C-S11 bonds are 109.1(3) in A, -106.2(3) in B and -
69.9(2) in A, 74.2(2)° in B respectively thus showing that the molecules are opposite
enantiomers.

The phenyl rings in the two structures of Figure 2 stack with the six C...C distances ranging from
3.54 to 3.75A. The angle between the two phenyl ring planes is 2.3(1)°.

References
1. CrysAlis, (2006) Oxford Diffraction Ltd., Abingdon, U.K.

2. G. M. Sheldrick, Shelxs97 and Shelxl97, Programs for Crystallographic solution and
refinement, Acta Cryst. 2008 A64 112.
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