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Organoiodine(III) reagents in organic and inorganic chemistry
are increasingly being utilized as selective oxidants for a variety
of transformations.1-6 Amongst these reagents are iodosyl-
benzene (PhIO) and (tosyliminoiodo)benzene (PhINTs, Ts)
p-O2SC6H4CH3),7 which serve as primary oxo and tosylimino
sources for many transition metal catalyzed reactions.8 These
two organoiodine(III) reagents display many similarities. Nei-
ther dissolve to any appreciable extent in nonreactive organic
media, and both reversibly solvolyze in methanol forming PhI-
(OMe)2.9,10 Results from X-ray powder diffraction studies of
PhINTs determined that the structure of PhINTs to be polymeric
with asymmetric I-N‚‚‚I linkages for the backbone of the
polymer.11 EXAFS data for iodosylbenzene suggested a similar
structure.11 Very recently single crystal diffraction studies of
PhINTs and MesINTs (mes) 2,4,6-trimethylbenzene) were
reported by Power and coworkers, which not only detailed the
polymeric nature of these substances but also revealed that while
PhINTs is comprised of a zigzag polymer having I-N‚‚‚I

connectivity (Chart 1, left), MesINTs contains a backbone
assembled of O‚‚‚I-N units (Chart 1, right).12

The reasons for such a dramatic shift in the intermolecular
association were not clear, but did establish the potential
diversity for molecular aggregation of ArINTs. Herein we
report detailed structural studies ofo-TolylINTs (1) which have
revealed two new forms for polymeric aggregation of ArINTs
in the solid state and demonstrate that the aggregation of these
polymeric materials can be dramatically influenced by aromatic
substitutions and by choice of particular crystal.
o-TolylINTs (1) was prepared analogously to PhINTs7,13 in

65% yield.14,15Crystals of1 suitable for study were grown from
MeOH/H2O at 0°C, and both triclinic (A) and monoclinic (B)
forms were isolated.16 Figure 1 (right) shows the resulting
ORTEP representation for each polymorph of1. The I-N
distances are 2.011(2) and 2.013(3) Å forA andB respectively,
intermediate of the corresponding values for PhINTs and
MesINTs (2.039(2) and 2.008(4) Å) and consistent with single
bond values.17 The C1-I-N angles in formsA and B are
100.3(1) and 98.7(1)° respectively, while I-C1 and N-S bond
distances are 2.114(3), 2.107(3) Å and 1.604(3), 1.601(4) Å,
respectively. Each iodine atom may be considered quasi-two-
coordinate. The greatest difference between the two monomers
lies in the orientation of the two aromatic rings of the two
polymorphs. In speciesA the angle between the least squares
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plane formed by the two aromatic rings is 9.78(5)°, while in
polymorphB this value is 43.38(9)°.
This subtle structural difference results in a dramatic effect

in the manner in which the polar ArI+N-Ts units aggregate in
the solid state. Figure 1 (left) depicts the polymeric nature of
A andB. Monomers of1 in A pair into centrosymmetric dimers
through long I‚‚‚N interactions at 3.140(2) Å, appreciably longer
than the I‚‚‚N distances of 2.482(2) Å found in PhINTs. A
unique ladder polymer is fabricated by association of the dimers
of 1 along the a axis of the crystal via I‚‚‚O interactions (2.849-
(2) Å). Similar I‚‚‚O associations for MesINTs were determined
to occur at 2.857(4) Å. The geometry at the nitrogen atoms
within this environment is distorted pyramidal with values of
102.05(9), 114.1(1), and 97.9(1)° for the I‚‚‚N-I, S-N-I, and
I‚‚‚N-S angles respectively.
Monomers of1 within polymorphB lack any appreciable

I‚‚‚N interactions (no I‚‚‚N distances<5 Å), and instead, a chain
polymer more similar in nature to that of MesINTs is formed.
The units of1 are bound together along theb axis of the crystal
by I‚‚‚O contacts at 2.826(3) Å. Additionally, polymorphB
does not form a zigzag chain polymer as in MesINTs, but a
nearly linear polymer with an N-I‚‚‚O2 angle of 168.7(1)° is
realized. PolymorphB may closely be related toA by
dimerization of the chains ofB, but such a process would require
substantial movement of the chains ofB in the lattice, and
suggests that the interchain interactions in polymorphA are
relatively weak.

Reasons for such structural diversity upon such small
perturbations of the iodoarene ring probably do not lie solely
in the steric hindrance of the iodine center to approach by N or
O atoms of neighboring ArINTs molecules.18 A single methyl
group would not seem such a barrier to preventing1 from
adopting a structure similar to PhINTs or inflict a shift from
the zigzag polymer of MesINTs to the forms described here. In
all of the four structures (A, B, PhINTs and MesINTs) it is
noted that the two aromatic residues favor the same sides of
the molecule (in other words, all four describe a distorted
U-shaped molecule). Table 1 relates some pertinent torsion
angles and the angles formed between the planes of the two
aryl rings. The latter values show that attractive forces between
aromatic groups may be important in1A and MesINTs. No
correlation is readily apparent between these data to explain
the differing structures, however.
Preliminary calculations at both the Fenske-Hall and ab intio

(STO 3-21G*) levels on ArINTs show pronounced charge
localization on the I,N, S, and O atoms consistent with the
resonance forms.19

Bond orders for both I-N and S-N were essentially the same,
and close to unity. The aromatic residues may thus find it most
favorable to segregate themselves away from this polar array
as much as possible resulting in the observed U-shaped
structures. This arrangement also allows maximal intermolecu-
lar I+‚‚‚O- and I+‚‚‚N- interactions. We are in the progress
of characterizing further ArINTs compounds to determine the
importance of the role that added alkyl substituents could serve
to attenuatethe electrophilicity of the iodine(III) center, and
hence the degree of molecular association. Cyclic voltammetry
of PhINTs, o-TolylINTs, and MesINTs in DMSO (Pt disk
electrode, Et4NClO4 supporting electrolyte) exposes irreversible
reduction potentials which are reduced by 70 mV across the
series and that the potentials are nearly identical to those reported
for Ph(OAc)2, thus indicating the NTs2- group to be electro-
chemically equivalent to two OAc- groups.19,20
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Figure 1. Top right: ORTEP of asymmetric unit ofo-TolylINTs (1)
triclinic form (A). Selected intramolecular bond distances (Å) and angles
(deg): I-N, 2.011(2); I-C1, 2.114(3); N-S, 1.604(3); S-O1, 1.449-
(2); S-O2, 1.453(2); C1-I-N, 100.3(1); I-N-S, 114.1(1). Top left:
Polymer derived by aggregation ofo-TolylINTs (1) triclinic form (A)
in the crystal lattice. Selected intermolecular bond distances (Å) and
angles (deg): I‚‚‚N, 3.140(2); I‚‚‚O2, 2.849(2); N-I‚‚‚O2, 170.23(9),
N-I‚‚‚N′, 7). Bottom right: ORTEP of asymmetric unit ofo-TolylINTs
(1) monoclinic form (B). Selected intramolecular bond distances (Å)
and angles (°): I-N, 2.013(3); I-C1, 2.107(3); N-S, 1.601(4); S-O1,
1.443(3); S-O2, 1.439(3); C1-I-N, 98.7(1); I-N-S, 111.4(2).
Bottom left: Polymer derived by aggregation ofo-TolylINTs (1)
monoclinic form (B) in the crystal lattice. Selected intermolecular bond
distances (Å) and angles (deg): I‚‚‚O1, 2.826(3); N-I‚‚‚O2, 168.7(1);
C1-I‚‚‚O2, 76.8(1).

Table 1. Structural Comparisons between ArINTs

o-TolylINTs o-TolylINTs

angles (deg)a
Ph-
INTs A B

Mes-
INTs

N-I-C1-C2 dihedral -67.2 69.8(2) 88.3(3) -109.7
N-I-C1-C6 dihedral 110.0-109.6(2) -91.2(3) 67.9
C1-I-N-S dihedral 83.1 75.2(2) -108.0(2) 71.2
I-N-S-C dihedral -106.4 -77.5(2) 71.7(2) -82.9
between aromatic ringsb 47.1 9.78(5) 43.38(9) 19.6

aNumbering of iodoarene ring used to match1. b Least squares plane
through six carbon atoms.
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