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The lithiated (organo)sulfonylacetonitrile complex [MeSO2CHCNLi‚
THF] (3) has been prepared and structurally characterized in order
to demonstrate that well-known molecular aggregates of s-block
metals may be used as building blocks in the controlled assembly
of complex supramolecular architectures. The solid state structure
of 3 can be described as a novel basket-weaved, 2-D network,
composed of (SO2Li)2 “dimeric” rings joined via “interdimer” donation
of nitrile units.

The synthesis and characterization of well-defined network
assemblies continues to be an area of intense interest due to
the potential of these materials in applications as diverse as
catalysis,1 chemical separation,2 optics,3 and electronics.4

Although there have been remarkable advances in our
understanding of the principles of self-assembly,5 the de-
velopment of rational routes to well-organized solid state
materials remains a real challenge to the synthetic chemist.
In this regard, two main strategies have been adopted in the
formation of molecular networks, first through use of
hydrogen-bonded organic solids6 and second using inorganic
coordination polymers containing transition elements and

ligand spacer molecules.7 A notable area of success in
controlling the formation of solids has been the work of
Yaghi by the use of metal carboxylate clusters as components
of metal-organic frameworks (MOFs).8 However, to our
knowledge, the deliberate use of s-block metals,9 and more
precisely organolithium aggregates, to control the formation
of complex 2-D network architectures has not previously
been reported.10 In contrast, the molecular coordination
chemistry of organolithium compounds is well-developed,
with a wealth of information known regarding their solid
state and solution aggregation behavior.11 Herein, we describe
the synthesis and structural characterization of a weaved
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molecular sheet, which was rationally designed through the
use of a lithiated (organosulfonyl)acetonitrile complex.12

Our interest in the possibility of using organolithium
aggregates as supramolecular synthons was initiated after our
serendipitous discovery that, in the solid state, the lithiated
R-cyanophosphonates [(RO)2P(O)CHCNLi‚THF], where R
) Et (1) or i-Pr (2), form isostructural nets composed of
interconnecting twenty-four-membered rings.13 Furthermore,
each ring has four (OPCCNLi) edges with Li2O2 rings at
the corners of the square windows (Scheme 1).

Although the assembly of such large rings is unusual in
organolithium chemistry, we previously did not speculate
on the mechanism of their formation. However, we now
believe that the solid state structures of1 and 2 can be
understood if the Li2O2 rings are considered to be supramo-
lecular synthons.14 More specifically, in the structures of1
and2 the dimeric Li2O2 ring aggregates commonly associated
with metalated Wittig-type reagents remain intact and the
extended structure results from “interdimer” ligation of the
nitrile units.15 The sheet structure formed can be considered
to be topologically equivalent to a (4, 4) net, with the nodes
at the center of the Li2O2 rings.16 Hence, the formation of
the stable Li2O2 rings arising from the metals bridging the
PdO units results in an approximately square planar node,
with the nitrile units of the phosphonates and an available
coordination site on each lithium being approximately 90°
to one another. Association of four dimers, by simply rotating
each Li2O2 ring by 90° with respect to its neighbor, results

in the formation of twenty-four-membered square windows
(Scheme 1). The local geometry of the metals in1 and2 is
distorted tetrahedral (as is most commonly found in lithium
organometallics), with the fourth coordination site blocked
for 3-D growth by a solvating THF ligand.

We reasoned that if this assembling process is valid, we
should be able to rationally build similar architectures using
other organolithium aggregates. We chose lithiated (orga-
nosulfonyl)acetonitriles as candidates since, in theory, these
should form supramolecular assemblies similar to1 and2
but with the replacement of the four-membered Li2O2 rings
with the larger eight-membered (SO2Li) 2 rings that are a
common feature of simple lithiated sulfones.17 Accordingly,
the monolithiated salt [MeSO2CHCNLi‚THF] (3) was pre-
pared by the direct deprotonation of the parent ligand MeSO2-
CH2CN with 1 molar equiv ofn-BuLi in neat THF.18 X-ray
crystallographic analysis of3 revealed an extended sheet
structure composed of eight-membered (SO2Li) 2 rings fused
with twenty-four-membered, (OSCCNLi)4, rings, in agree-
ment with our proposal and similar to the structures of1
and2 (Figure 1).19

Although the detailed connectivity within the sheets is
consistent with our predictions, the topology of3 differs
somewhat from that of1 and2. The closest approximation
for the supramolecular structure of3 is that of large
rectangular windows joined through smaller square windows.
Each rectangular window consists of two long nine-atom
edges and two short five-atom edges, which share alternate
S and Li atoms at the corners (nodes), i.e., the nodes are
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Scheme 1. Proposed Assembling Process of the Supramolecular
Structures of1 and2, Showing the Dimeric Li2O2 Fragments Acting as
Square Planar Nodesa

a Only the atoms incorporated within the sheet structure are shown for
clarity.
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now associated with either a Li or S center rather than at
the center of the dimer as found for1 and 2. The lithium
nodes are rendered pyramidal by THF molecules blocking
one coordination site, and similarly the sulfur nodes are
pyramidal with each carrying a terminal methyl group. The
end of each long edge of these rectangles is fused to two
eight-membered (SO2Li) 2 rings, and this unit is repeated to
give the overall framework shown in Scheme 2.

In fact, the overall structure of3 can be described as a
basket weave, a network that has not previously been
prepared, as recently highlighted in a review by Zaworotko.20

This network is closely related to the well-known brick wall,
herringbone, and bilayer nets (Figure 2).

In 3 the lithium and sulfur atoms act as distorted T-shaped
nodes, and overall the (SO2Li) 2 rings can be regarded as
offset pseudosquare planar supramolecular synthons, i.e.,
the pair of rods associated with the Li and S centers in each
ring are not coincident but rather they are parallel with one
another, being offset by a single atom linkage (either Li-O
or S-O). Nevertheless, a repeating (4, 4) net similar to1
and 2 can be delineated for3 by placing a square planar
node at the center of each (SO2Li) 2 ring. However, this
representation of3 is less appealing than for1 and2 since
the atom linkages do not coincide with the edges of the
squares (rods). It should be noted that the rings within the
network of3 are highly puckered, and most likely contort
to fill space efficiently.21

Overall, our predictions of forming a network consisting
of interconnecting eight- and twenty-four-membered rings
has been realized; however, the detailed topology of the net
created is somewhat different from our initial expectations.
It is intriguing to speculate on the role that aggregated s-block
and, in particular, lithium complexes may play in the future
of supramolecular chemistry. Since the molecular coordina-
tion chemistry of many classes of organolithium complexes
is well established, there are numerous sizes, shapes, and
compositions of aggregates (dimers, trimers, ring tetramers,
cubic tetramers, prismatic hexamers, etc.) already at hand
that merit investigation as supramolecular synthons.11

Supporting Information Available: Crystallographic data for
3 in CIF format. This material is available free of charge via the
Internet at http://pubs.acs.org.
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Figure 1. Section of the supramolecular structure of3, with hydrogens
and THF molecules removed for clarity.

Scheme 2. Proposed Assembling Process of the Supramolecular
Structure of3, a Basket-Weaved Network Constructed from Offset
Pseudo Square Planar (SO2Li) 2 Synthonsa

a Only the atoms incorporated within the sheet structure are shown for
clarity.

Figure 2. Known three-connected (T-shaped) nets: (a) brick wall; (b)
herringbone (parquet floor); (c) bilayer.
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