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A metal complex where the metal is settled in a hydrophobic
pocket and is coordinatively unsaturated or coordinated by an easily .
replaceable ligand is of interelstt might mimic an active site of "
a metalloenzyme when the metal acts as the binding site for a N N %O
substrate and the hydrophobic pocket recognizes the accessing * N’H‘g o 2Cu(0Th, —= J - 40Tt
H;
1

substrates. Only a very few metal complexes have been reported
to have such featurés.This communication presents a preliminary (dach)Pt(dteym)
report on a metal-centered hydrophobic pocket formed by a simple
self-assembly working as a recognition site for pyridine, and a novel
supramolecular system generated by another self-assembly method I
using such recognition properties.
The self-assembly of the zwitterionic complex, (dach)Pt(dteym)

H, 0 0 ::
(where dach= trans(+)-1,2-diaminocyclohexane and dteym QN\pt’S/j%Z:C'(o}"ES\P‘{ O

iy [0} s N

Hz S (o] o} Hy )
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1,3-dithiepane-2-ylidenemalonatefpgether with Cu(triflate) pro-

duces a supramolecule, [[[(dach)Pt(dteys@)],]*" (1),> whose ' ‘ ‘

structural features are quite similar to thbeéthe inorganic tennis ggi‘g :sl. Riﬂf'gii?mggéﬁ)?dgmg tt:)i _Su&fg;r?:;fd;‘ﬁ;h E/:/)?( .exéirgsér(”)
ball encapsulating a t_etraﬂuorOborate anion _reported earlier. coordination plane; gray t;ox: platinum(ll) cooyrdination plane; green
However, the moleculé is different from the previously reported  circle: external space.

oné in that it has an internal empty cavity because a relatively

large triflate anion was used.
There are two identical external spaces in moleduigs shown
in Figure 1. The external space between the two (dach) groups .
facing each other il seems to be suitable for recognizing certain h l L
types of molecules such as pyridine compounds for the following
reasons. The copper(ll) located at the bottom of the space serves( ) P T J
as a coordination site for molecules with a metal-binding capability.
This is because a copper ion can adopt a square pyramidal five- *
coordination geometry.Carbon atoms in one (dach) group are ‘ ‘ n
separate from the carbons in the other (dach) group in the space(p) . mmJ k
by approximately 8.79.5 A. A~ 8

When the tennis ball is added respectively to methardy-

solutions of pyridine, 2-picoline, and 3-picoline, the signals of the I * I
pyridine ring protons in theitH NMR spectra shift downfield and .
L/'L
8

are broadened more severely as the protons are closer to the(c)

paramagnetic copper(ll) ion, as shown in Figure 2. Figure 2 shows

that copper(ll) binds the pyridines reversibly, and of the above three s Lt L
molecules, it has best the binding affinity for 3-picoline and the ppm 8 6 4

poorest binding affinity for 2-picoline. The binding affinity constants  rigyre 2. 14 NMR spectra of the CBDD solutions containing. and
(Kg) of an external space df for those pyridine compounds were  3-picoline (a), pyridine (b), and 2-picoline (c), respectivély NMR spectra

measured by a normal NMR titration methbdihe binding affinity for the corresponding free compounds are shown at the upper sites. The
constantsk's) of the axial site, Z, of [Cu(dteyrg]?~ (2)° for the signals corresponding tbappear broadly in the range of-8.5 ppm and
T are omitted in the figure. All the concentrations of the components are
7 equivalent to 6.13 mM. The signal marked by an asterisk corresponds to
o T 0 the para proton of each pyridine.
O (0] the (dach) groups on the binding affinity. Th& and Kge for
/ N\ relatively bulky piperidine were also investigat€dll of the results
S are tabulated in Table 1 except for those corresponding to 2-picoline
S d & which shows low binding affinity for botlh and2 presumably due
to steric repulsion between the methyl group and the copper
Cu(dteym), (2) coordination plane.

TheKa, for pyridine is smaller than the correspondidg, while
same compounds were also investigated to determine the effect ofthe K, for 3-picoline is larger thaize. The latter may be due to a
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Table 1. Binding Affinity Constants of an External Space of 1 (Ka)
and an Axial Site of 2 (Kae) for Some Representative Compounds

Compounds KM K. /M?!
Pyridine, N ) 5049 94+7
CH
3-Picoline, N@ ’ 155+ 10 56+9
Piperidine, <10 101 £1
=

(b)

significant quantities, which was certainly due to the reversible
property of the Cu-(bpy) binding. Such reversible binding property
may produce supramolecules of various sizes in solution. If one
(bpy) links two tennis balls, then its size becomes 3.6 nm long,
and if two (bpy)s link three tennis balls, then its size increases to
5.4 nm. Another interesting aspect of the supramole8utethat
the hydrophobic (dach) groups cover the linking unit (bpy). Such
coverings may alter rigidity and electronic properties of (bpy) which
is used in many supramolecular architectures as a linking'&nit.
In conclusion, this study has shown the reversible recognition
properties of the external spaceloivhere two (dach) groups stand
perpendicularly to and around the metal coordination plane. Such
a metal-centered hydrophobic pocket was not known in the
molecular recognition study before. The method establishing a
hydrophobic pocket as shown in the preparationlofnay be
exploited in the construction of new receptors with various
recognition properties. This study also showed that a novel
supramolecular system is generated via a double self-assembly using
the pyridine recognition property.
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3.6 nm

Figure 3. Structures of3. (a) ORTEP drawing showing (bpy) bound to
the external spaces df Blue: nitrogen; red: oxygen; yellow: sulfur;
green: copper; gray: platinum. Symmetry code. No.-1%, y, 1.5 — z
no.2:-0.5—x,1.5—y,—z no. 3: 0.5+ x,y, 0.5+ z The bond distance
of Cu—N(5) is 2.251(10) A. (b) Space filling diagram of its extended
structure. The hydrogens attached to (bpy) are dark gray.

hydrophobic interaction between the methyl and (dach) groups. In
the case of the relatively bulky piperidine, the difference between
Ka and Kge is very large compared to those of the pyridine
compounds by more than an order of magnitude. This result
certainly indicates that the (dach) groups play a role in recognizing
the molecules approaching the space.

On the basis of the recognition properties of the tennis ball
for pyridine compounds, this study tried to obtain a novel
supramolecule by linking the supramolecules bfwith 4,4-
bipyridyl (bpy). Single crystals were obtained by self-assembly from
a methanol solution df-(OTf), and excess (bpy) and were revealed
as [[[(dach)Pt(dteym}TCu(bpy) s)2]n (3) by X-ray crystallographic
study!! Figure 3 shows the structure as an ORTEP (a) and space
filling (b) drawings. The tennis balls were successfully linked by
(bpy). One pyridine ring of (bpy) is immersed in the space between

the two (dach) groups. The bond distance between the copper and (1)

pyridine nitrogen (CerN(5)) is 2.251(10) A. The atoms of the
(dach) groups are separate from the pyridine plane by approximately
3.8-4.6 A. The distance between the two (dach) groups is
somewhere between 8.5 and 8.9 A, which is similar to that8.7
9.5 A) of 1. In this space, if a bulkier piperidine is bound to the
copper, then it may be imagined that steric repulsion will occur
between the piperidine and the (dach) groups.

When the crystals of3 were dissolved in methanol and
recrystallized by adding ethyl ether, crystalslofiere obtained in
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