334 Bull Korean Chem. Soc. 2005, Vol. 26, No. 2

Nofes

A Solid Structure of 2-Pyridinesulfonic Acid

Moon Soon Cha, Jung Woon Lee, Shin Won Kang, and Ok-Sang Jung”

Depariment of Cheniistry (BK21) and Center for Plastic Information Svstem, Pusan National Universitv, Pusan 609-733, Korea
“T-micil: oksjung@pusan.ae.kr
Received September 21, 2004

Key Words : Ambidentate ligand, Crystal structure, 2-Pyridinesullonic acid, Tautomerism

Some tautomeric ligands and their metal complexes have
been attracted owing to both biological and chemical
importance.' In particular, tautomeric equilibria have often
been scrutinized to deduce a relationship between structure
and stability,” and the results have been extended bevond
the initial studies to such diverse areas as quantum
mechanical calculations.” molecular switches." tautomeric
catalysts,” molecular recognitions.” and theories of genetic
mutation.> For instance, the tautomeric equilibria of purine
and pyrimidine bases have been suggested to affect RNA
transcription and DNA replication in biological systems®
and behaviors of nucleic acids.” Tautomeric thio-bases such
as thiouracil and thiocytosine are normal constituents of
some -RNA species."" Among such tautomeric systems, the
simplest example is pyridine-2-thiolate analogs that are
capable of binding to metals as either pyridine-2-thiol (A,
thiol) or pyridine-2-thione (B, thione) (eq 1).' Recently,
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crystal structures and tautomerism  of cobalt(1[l) and
rhodium(Ill) complexes of pyridine-2-thiolate have been
reported in our previous papers.'"

[n an effort to expand the tautomeric chemistry, 2-pyridine-
sulfonic acid {eq 2) has been prepared and fully characteriz-
ed bv X-ray crystallography. Its behaviors including the
degree of dissociation in solution have been known to be
strongly dependent on substituents.” Moreover, 2-pyridine-
sulfonic acid has been employed as a bidentate ligand. "
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2-Pyridinesulfonic acid

Experimental Scction

Reagents and Measurements. Elemental analyses were
performed by the Advanced Analysis Center at KIST. The
infrared spectra in the 5000-400 cm™ region were measured
as KBr pellets on a PPerkin Elmer [6F PC model FI-IR
spectrophotometer. 2-Pvridinesulfonic acid was smoothly
prepared by oxidizing 2-mercaptopyridine with nitric acid '
'H and "*C NMR spectra were recorded on a Varian Geniini-
300 NMR spectrometer operating at 300.00 MHz ('H) and
7548 Mllz ("°C), respectively. The chemical shifts were
relative to SiMe, ('H and "*C) as an internal standard.

Crystallographic Structure Determination. A colorless
crystal was wedged in a Lindemann capillary with mother
solvent. X-ray data were collected on an Enraf-Nonius
CAD4 automatic diffractometer with graphite-monochromated
Mo Ka (A — 0.71073 A) at ambient temperature. Unit cell
dimension was based on 25 well-centered reflections by
using a least-square procedure. Data were collected w26
scans within the angular range 5.2-50.0°. During the data
collection, three standard reflections monitored every hour
did not show any significant intensity variation. The data
were corrected for Lorentz and polarization effects. Absorp-
tion effects were comrected by the empirical y-scan method.
The structure was solved by the SHEL XS 97 and refined by
SHELXL 97." The non-hydrogen atoms were refined aniso-
tropically, and hydrogen atoms were placed in calculated

Table 1 Crystallographic Data of 2-Pyndinesulfonic Acid

formula CsHyNOsS

fow. 158.15

crystal system orthorhombic

space group Pbea

a A 8. 117(1)

h A 9.723(3)

c. A 15.640(1)

oA 1234.3(4)

Z 8

.. gem™ 1.702

4, mm™ 0.460

Data/restraints/parameters 978/0/92

R{l=2al); R, 0.0400
wR:  0.1007

T|Fo-Fc|Z|Fol. wRy Ew(Fo-Fc¢h¥TuwFo")'?
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positions and refined only for the isotropic thermal factors.
Crystal parameters and procedural information correspond-
ing to data collection and structure refinement were given in
Table 1.

Crystallographic data for the structure reported here have
been deposited with the Cambridge Crystallographic Data
Centre (Deposition No. CCDC-259642). The data can be
obtained free of charge via Aty www.code.cam.ac.uk perl
catreq catreq.cgi (or from the CCDC, 12 Union Road,
Cambridge CB2 17, UK; lax: +44 1233 336033; ¢c-mail:
depositi@ieede.cam.ac.uk).

Results and Discussion

2-Pyridinesulfonic acid was recrystallized in a mixture of
chloroform and #-hexane (1 1) (0 obtain single crystals
suitable for X-ray crystallography. The colorless crystalline
solids are soluble in polar organic solvents and are stable in
solution, X-ray charactcrization on the single crystal has
provided a confident structure. The molecular structure and
packing diagram are shown in Figure 1. The compound 1s a
discrete molecule in solid state in contrast to 3-pyridine-
sulfonic acid." The C-C and C-N bond lengths in the ring
are in the range of 1.33 A-1.38 A, which are similar to the
corresponding lengths of gencral aromatic compounds. The
C(1)-S(1) bond length is 1.803(2) A. All the S-O bond
lengths (1.436(2) A, 1.439(2) A, and 1.448(2) A) do not
show significant dilferences, indicating that (he 7z clectrons
around (he S-O bonds arc dclocalized in solid state.
Furthermore, such a fact implies that the protic H 1s attached
10 the nitrogen of 2-pyriding rather than O-H tautomer. Thus,
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Figure 1. ORTEP view (left) and packing view (100 of 2-
pyridinesultomce acid. The ORTEP 1s depicted n thermal ellipsoids

at the 50% level.
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Scheme 1
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Table 2. Relevant Bond Distances and Angles of 2-Pyridine-

sulfonic Acid

S(1)-0(3) L 4358(16)  N(1-C(L) 1.346(3)
S(1)-0(2) 1.4391(18)  C(1)-C(2) 1.361(3)
S(1-0O(1) 1.4484(16)  C(2)-C(3) 1.379(3)
S(1)-C( 1 803(2) C3)-CE) 1.383(3)
N(1)-C(5) 1.330(3) C(4)-C(5) 1.367(3)
OG)S(1)-02)  11557(11) N(1)-C(1)-C(2) 119.89(19)
OG)-$(1)-0(1)  113.04(10) N(D-C(1-S(1)  115.57(15)
OQ2)»S(1)-0(1)  113.86(10) C2)-C{1)-8(1) 124.54(17)
O(3)-S(1)-C{1) 105 13(10) C(1)-C(2)-CG3Y 118.7(2)
O(2)-$(1)-C{)  103.23(10) C(2)-C(3)-C(4) 120.4(2)
O(1-$(1)-C{)  104.379) C(5)-C{4)-C(3) 118.7(2)
C(5)-N(D-C(1)  12239(19) N(1)-C(3)-C¢d)  119.8(2)

its structure can be summarized in the following resonance
structures (Scheme 1). For the structure, an intramolecular
N-H---O hydrogen bond (2.33 A: the angle of N-H O —
110.6(2)") cxists in solid statc. The hydrogen bond may
result in an unsymmetrical bent conformation (€= 8"), that
is, the angle of S(1)-C(1)-N(I) (115.6(2)") is some or 1¢ss
contracted whercas the angle of S(1)-C(1)-C(2) (124.5(2))
18 concomitantly splayed out as shown i Scheme 2. Such a
bent conformation did not exist in 3-pyridinesulfonic acid.'®
IR speetrum shows a strong broad band around 3000 cm™
presumably owing to the N-H bond. [n contrast, the
corresponding band does not appear in a simple sulfonic
acid withoul pyridine moicty."” Furthermore, (he crystal
discrepancy factor (R) ot N-H tautomer is more reasonable
than that of O-H tautomer (R = 0.0449). Of course, the
chemistry in solution may be different from that in the solid
state.

In conclusion, the structure of 2-pyridinesulfonic acid has
been fully characterized to be a N-H tautomer rather than an
O-H tautomer. Thus these structural facts should be
considered when this compound 1s treated as an ambidentate
ligand in solid state and in solution.
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