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I. Experimental section

Characterizations.

Liquid state NMR spectra were recorded on a Bruker Avancell 300 spectrometer (radiofrequency
300.06 MHz) for 'H and on a Tecmag Apollo360 spectrometer for *'P and *Si (Larmor frequency
145.77 MHz and 71.54 MHz respectively) at room temperature. 'H spectra were internally referenced
from peaks of residual protons in deuterated solvents or from tetramethylsilane (Si(CHs)4). Solutions of
H3PO4 85 % wt and of tetraethoxysilane (TEOS -82 ppm vs Si(CHj3)4) were used as external standards
for >'P and *°Si spectra, respectively.

MAS (Magic Angle Spinning) *'P and *’Si solid-state NMR experiments were recorded at room
temperature on a Tecmag Apollo360 spectrometer using a CP/MAS Bruker probe. *'P spectra (Larmor
frequency: 145.77 MHz, spinning rotation: 15 kHz) and *’Si (Larmor frequency: 71.54 MHz, spinning
rotation: 10 kHz) spectra were externally referenced to a solution of H3PO,4 or TEOS respectively.

Elemental analyses (C, H) were performed by the Service Central d’ Analyses - CNRS of Vernaison.

Luminescence spectra were recorded on a SPEX Fluorolog FL 212 spectrofluorimeter (HORIBA
JOBIN YVON). The excitation source is a 450 watt xenon lamp, excitation spectra were corrected for
the variation of the incident lamp flux, as well as emission spectra for the transmission of the
monochromator and the response of the photomultiplier (Peltier cooled Hamamatsu R928P

photomultiplier). Low temperature measurements have been done with a liquid helium circulation



cryostat SMC TBT Air Liquid model C102084. For the measurements in solution, the cluster was
dissolved in dimethylformamide ¢ = 2.10% mol.L™.

The internal quantum luminescence yields (Qj,) have been determined according to the following
equation Qi = Qext / (Abs). The external quantum yields (Qex;) were obtained by comparison with the
calibrated reference powder sample (ZHZSiOA;:anJr National Bureau of Standard NBS 1028:
Qextaex26onm = 0.70). The absorption distribution (Abs) was obtained from a diffuse reflectance
experiment using the synchronous scan technique: excitation and emission monochromators were
moved simultaneously at the same wavelength with a defocalized sample position and with the
collected light in a fixed € solid angle. Three measurements were thus recorded (Diff.qample, Diff.white-

reference and Diff-black-reference)-
FT-IR spectra were measured in ATR mode using a Nicolet 6700 spectrometer.

EDX (Energy Dispersive X-ray spectrometry) analyses were performed with a FEG-SEM Hitachi 4800
scanning electron microscope operating between 1 and 10 kV equipped with a Thermo Electron
Corporation NORAN System SIX analyzer.

X-Ray structure determination was realized on single crystal obtained as described in the synthesis
section. Crystal was mounted on fiberglass using paraton oil and immediately cooled to 150 K in a cold
stream of nitrogen. All data were collected on a Nonius Kappa CCD diffractometer at 150(1) K using
Mo K, (A =0.71073 A) X-ray source and a graphite monochromator. The cell parameters were initially
determined using more than 50 reflections. The crystal structures were solved in SIR 97' and refined in
SHELXL-97° by full-matrix least-squares using anisotropic thermal displacement parameters for all
non-hydrogen atoms. All the hydrogen atoms were placed in geometrically calculated positions
excepted those of the silanol groups which have been found and refined. Details of crystal data and
structure refinements are summarized in Table S1.



Table S1. Crystal Data and Structure Refinement for 2 at T = 150 K.

[Cudy(PPhy(CH,);Si(OH),-O-Si(OH),(CH;),PPh;),]«(THF ),

C56 H64 Cu4 14 O10

Chemical formula

fw 2183.49
Crystal system Tetragonal
Space group 141/a

a, A 22.616(1)
b, A 22.616(1)
¢, A 16.932(1)
a, deg 90

B, deg 90

y, deg 90

v, A’ 8660.4(7)

P4 Si4, 4(C4H80O)

Z
3
Palcs g/ cm
U, mm’
Reflections collected
Independent reflections
Rint
Reflections
1>20(])

Parameters

GOF on F*
R“WR(I> 20(D))
R;“IWR,"(all)

4

1.675
2.580
10900
4618

0.0295

3665

237
1.074
0.0351/0.0990

0.0484/0.1050

AR, = [= abs(abs(Fp) — abs(Fc)]/ [E abs(Fo)]. "wR, = [S(W(Fo2-E.2)%)/ Z[w(Fo2)*1%.



I1. Figures
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Figure S1. Solid-state NMR spectra (a-b) of cluster 2 and (c-d) of compound 3 and possible *’Si peak attribution.
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Figure S2. Unit cell structure of [CuyLy(PPhy(CH.),Si(OH),-O-Si(CH,),(OH),PPh,),]*(THF), (2+(THF),).
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Figure S3. FTIR spectra of (a) cluster 2 and (b) compound 3.
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Figure S4. Temperature dependant luminescence spectra from 20 to 290 K of 3 in thin film deposited on glass substrate.
Emission (A, = 300 nm) and excitation spectra are solid and dotted lines respectively.
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