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I. Physical measurements

Materials. POCl; pre-dried before use. Other reagents and solvents for syntheses
were purchased from commercial sources and used no further purification. Elemental
analyses were carried out by the Elemental Analysis Lab of our Institute. The FT-IR
spectra were recorded as KBr pellets on a PerkinElmer Spectrum One FT-IR
spectrometer. 'H NMR spectra were measured on a Varian INOVA 400M
spectrometer. ESI-MS spectra were recorded on Finnigan DECAX-30000 LCQ Deca

XP ion trap mass spectrometer.

II. Syntheses

WARNING! Although we experienced no problems in handling the perchlorate
compounds, they should be treated with great caution due to their potential for

explosion.

Synthesis of N,N',N ' -tris(3-pyridinyl)phosphoric triamide, (NCsHsNH)3;PO.
(tppa)

A 100ml three-necked flask was fitted with a mechanical stirrer and a reflux
condenser. The 3-aminopyridine (3.1g, 0.033 mol) was placed in the three-necked
flask, and pyridine (20 mL) was added in one portion. Then POCI; (1ml, 0.01mol)
was dropwisely added. After addition of the POCls, the mixture began to boil. The
reaction mixture was heated to 110°C for 12 hr in a oil bath. The reaction mixture
was cool to room temperature, and 50 ml water was added to three-necked flask. After
filtration, 5 M NaOH solution was add to the filtrate, forming voluminous white
precipitate. The precipitate was filtered out and washed with a small portion of water.
The yield obtained was 2.8g or 78% theoretical yield. Melting point: 273-274°C. The
crystals of the product were obtained from a mixture of ethanol and water (8:2) after
slow evaporation at room temperature. Elemental analysis: found - C, 55.19 %; H,
4.63 %; N, 25.74 %; calc. for C;sHsNgOP - C, 55.21 %; H, 4.63 %;N, 25.72 %. IR
(KBr cm™) 3435(s), 1730(m), 1583(s), 1500(s), 1477(m), 1399(m), 1276(m),
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1264(m), 963(s), 803(m), 703(m), 630(m), 519(w). MS: m/z =326] TPPA+H].

Synthesis of [Cus(TPPA)s(H20)6](C104)12(H20)24 (1)

A mixture of TPPA (Immol 0.326g), Cu(ClO4),-6H,O (0.6mmol 0.221g), H,O
(10 mL), and alcohol (2 mL) produced a clear, dark blue solution. The reaction
solution was stirred at room temperature about 3h and then sealed in a 30-mL
teflon-lined bomb at 80°C for seven days which was slowly cooled to room
temperature. Dark blue block crystals of 1 suitable for X-ray analysis were obtained.
(Yield: 83% based on Cu). IR (KBr cm™) 3408(s), 1730(m), 1637(s), 1614(s),
1455(m), 1337(m), 812(w), 750(m), 691(m), 617(m), 524(w). The above crystals of 1
were washed by 10ml (EtOH/H,O = 1:1(V:V)) and dried at 30°C in vacuum for 48
hours until the weight was unchangeable (366mg). This pretreated sample was used
for the elemental analyses. Found (%): C 38.67, H 4.58, N 0.00, S 12.52. These values
are in good accordance with the complex Cug(tppa)s(ClO4)12(H20)s in which the free
water molecules in 1 have been removed in vacuum and only the coordination water
molecules exist in the compound. Elemental analysis caled (%) for
[Cus(TPPA)3(H20)6](ClO4) 12, C120H120Cl12CuN4sOg2Ps. caled (%):C, 33.67; H, 2.83;
N, 15.70; found: C, 32.33; H, 2.97; N, 15.61; The volatility of crystallization solvents

in the samples contributes to the discrepancy in elemental analytical data.

Synthesis of [Cug(TPPA)s(n-CI)Cly;]n°6nCle22nH,0 (2)

When single crystals of 1 were immerged in NaCl aqueous solution (0.1mol/L) at
room temperature for two days, the Cl” ions were exchanged successfully in these
single crystals resulting crystals 2 without noticeable loss of their crystallinity or
diffracting power. IR (KBr cm™) 3423(s), 1585(s), 1396(s), 1336(m), 1274(m),
1215(w), 1194(s), 1112(m), 1066(m), 962(s), 807(m), 697(w), 624(w), 496(w). Take
100mg sample dried at 30°C in vacuum for 48 hours until the weight was
unchangeable. FElemental analysis calcd (%) for [CueCls(tppa)s(u-Cl)]n-6nCl,
Ci20H120C112CugN4gOsPs : caled (%) : C, 42.18; H, 3.54; N, 19.68; found: C 42.13, H
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3.62; N, 19.53. The volatility of crystallization solvents in the samples

contributes to the discrepancy in elemental analytical data.

III. Details of crystal data collection
Crystallographic data collection and structural refinement for

compounds 1-2.

The diffraction data were measured with Mo Ko radiation (A = 0.71073 A) on a
Rigaku AFC10 Saturn-70 CCD diffractometer at 293(2) K. The SMART and SAINT

program packages |

were used for data collection and integration, respectively.
Collected data were corrected for absorbance using SADABS ! based upon Laue
symmetry using equivalent reflections. All structures were solved by direct methods
and refined on F” by full-matrix least squares calculations with the using the
SHELX-97 program package. BI'All of the non-hydrogen atoms were refined with
anisotropic thermal displacement coefficients. Hydrogen of organic ligands were
placed in the calculated positions, hydrogen atoms bound water molecules were found
in the difference map, and the hydrogen atoms on the disordered water molecules

were not treated during the structural refinements. Crystallographic data and structure

refinement for compound 1 — 2 and tppa are summarized in the Table S1.
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IV. Figures

Figure S1. An ORTEP representation of compound 1 with 30% probability thermal ellipsoids

(All the hydrogen atoms and solvent water molecules are omitted for clarity).

\ ’._/a\ ) .

Figure S2. An ORTEP representation of compound 2 with 30% probability thermal ellipsoids

(All the hydrogen atoms and solvent water molecules are omitted for clarity).
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Figure S3. The packing model of compound 1 viewed from b axis.( H;O molecules and perchloric

acid anion are omitted for clarity

Figure S$4. The tetragonal pyramid coordination model in 1
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:

Figure S5a. The octahedron coordination models in 2

Figure S5b. The tetragonal pyramid coordination models in 2
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Figure §6. X-ray crystal structure of tppa
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As-synthesized
Simulated

26(°)

Figure S11. X-ray power diffraction pattern of 2.
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Figure S12. X-ray power diffraction patterns through the transformation
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