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1. Preparation of prism-shaped spin cage 1
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Prism-shaped spin cage 1: cis-(Ethylenediamine)dinitratopalladium(ll) (104.6 mg,
0.36 mmol), 1,3,5-tris(4-pyridyl)verdazyl (38.1 mg, 0.12 mmol), 1,4-pyradine (14.4
mg, 0.18 mmol) and triphenylene (56 mg, 24.6 mmol) were mixed in distilled water
(3 mL), stirred for 36 h at room temperature. Suspended solution was filtrated to
remove excess amount of triphenylene and crystallized by slow evaporation of
solution at 10 °C to give 155 in 74 %.

Elemental analysis calcd for CsgHggN44O36Pds(C1sH12)0.74-13H,0: C 28.37, H 4.10,
N 20.41; found: C 28.52, H 4.09, N 20.14.
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2. Thermal ellipsoid plots of 155

Figure S1. Thermal ellipsoid plots (50% probability level) of the molecular structure

of prism-shaped spin cage 1-55.

All independent atoms including water and nitrate ions are shown. Hydrogen

atoms are omitted for clarity.



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2009

3. Encapsulation of planar aromatic molecules

General procedure: cis-(Ethylenediamine)dinitratopalladium(ll) (0.36 mmol),
1,3,5-tris(4-pyridyl)verdazyl (0.12 mmol) and 1,4-pyradine (0.18 mmol) were mixed
in distilled water (2 mL), in the presence of excess amount (ca. 3 equivalent) of
planar aromatic guest molecule (shown below), stirred for 36 h at room temperature.
The suspended solution was filtrated to remove surplus guest. Guest in 2.5 L of
the aqueous solution was extracted by 1 mL of chloroform. And UV-vis absorption
of the resulting organic layer was measured and compared to that of as-prepared
0.05 mM chloroform solution of the guest (which corresponds to the concentration

for one-molecule-encapsulation).
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Figure S2. Quantification of encapsulated guest molecules
Red lines and black lines show spectra of extracted guest solution and as-prepared

guest solution, respectively.
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4. The magnetic susceptibility measurement of 155
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Figure S3. a) y versus T plot, and b) 4T versus T plot of 1255

A fitting curve of Curie-Weiss law from 4 K to 100 K (the red line) is superimposed

on yversus T plot. The Weiss constant dwas calculated to be -0.6 K.
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5. The ESR spectrum of 157

Sample preparation

Suspending excessive amount of Cu(bzac), 7 (bzac = benzoylacetonate) in an
aqueous solution of cage 1 (20 mM) was stirred for 2 h at room temperature to give,
after filtration of surplus guest, clathrate compound 157 in ca. 30% vyield.

Elemental analysis calcd for CsgHggN44O36Pds(C20H1804CuU)0.3-14H,0: C 25.76, H
4.10, N 20.65; found: C 25.65, H 3.89, N 20.63.

ESR measurement
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Figure S4. ESR spectrum of 157 at 11K (g = 2.006, inset: AMs = 2 at 6 K)

Split peaks in lower field (g = 2.311) with average separation of 12.6 mT (marked
with *) can be attributed to the hyperfine structure due to the copper nucleus (I = 3/2).
The signal on AMs = 2 transition also showed hyperfine structure into four lines with
an average separation of 8.1 mT (marked with ¢). The presence of the splitting on
AM; = 2 indicates that radical ligand and copper ion had through-space spin-spin

interaction.
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6. Molecular models of 106 and 17

Figure S5. Molecular models of a) 106, and b) 157.

The geometry of each guest 6 and 7 was optimized using a force-field calculation on
Materials Studio 4.3. The coordinates of spin cage 1 were used from the
crystallographic data. Spin centers of radical ligands and copper are colored by

orange and red, respectively.
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7. Instrumentation and materials

All ESR spectra were recoded on a JEOL JES-RE1X spectrometer. Modulation
frequency was 100 kHz. ESR spectra in solution were measured using a
LABOTEC capillary tube. The magnetic susceptibility was measured by SQUID
(MPMS-5S, Quantum Design). UV-vis spectra were recorded on a SHIMADZU
UV-3150. Solvents and reagents were purchased from TCI Co., Ltd., WAKO Pure
Chemical Industries Ltd., and Aldrich Chemical, Ltd.



