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Experimental Procedures 

 
Synthesis of (3,5-Me2C5H3N)2Zn(SeSiMe3)2, 1. Zinc acetate (0.410 g, 2.23 mmol) was 

dissolved in 6 mL of CH2Cl2 by the addition of  3,5-lutidine (0.76 mL, 6.70 mmol). 

Se(SiMe3)2 (0.97 mL, 4.46 mmol) was added at −70°C and then the reaction was warmed 

slowly until a clear, colorless solution was obtained.  Colorless, rod-like crystals were 

obtained by mixing the solution with 100 mL of pentane and storing at −80°C for several 

days.  Yield: 1.12 g (86.2%).  Anal. Calcd: C, 41.13; H, 6.21; N, 4.80.  Found: C, 40.49; 

H, 5.74; N, 4.48.  13C{1H} NMR (CDCl3, 223 K, δ): 8.44 (s, br, ortho-H, aryl), 7.44, (s, 

br, para-H, aryl), 2.25 (s, br, meta-CH3), 0.23 (s, -SiMe3).  13C{H} NMR (CDCl3, 223 K, 

δ): 145.65 (s, ortho-C, aryl), 140.60 (s, meta-C, aryl) 134.29 (s, para-C, aryl), 18.28 (s, 

meta-CH3), 5.74 (s, SiMe3).  29Si NMR (CDCl3, 223 K, δ): 7.80.  77Se{1H} NMR (CDCl3, 

223 K, δ): −534.5. 
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Synthesis of (3,5-Me2C5H3N)2Zn(TeSiMe3)2, 2. To a solution of zinc acetate (0.210 g, 

1.14 mmol) and 3,5-lutidine (0.39 mL, 3.43 mmol) in CH2Cl2 (3 mL) was added freshly 

distilled Te(SiMe3)2 at −70°C. The addition of cold (−70°C) pentane (80 mL) yielded 2 as 

a white precipitate. The mother liquor was decanted off and the solid was washed with 

cold pentane. Alternatively, addition of cold (−70°C) pentane to the reaction solution to 

the point incipient precipitation, followed by storage of the reaction mixture at −80°C for 

three days resulted in the formation of colorless, block-like crystals suitable for analysis 

by X-ray crystallography, together with a small amount of amorphous brown precipitate. 

Crystals of 2 are extremely air sensitive and thermally unstable above −60°C.  Chemical 

analysis was not possible for complex 2 due to the instability of the solid at room 

temperature.  Isolated yield (0.41g, 53%).  The formation of 2 occurs quantitatively at 

−77°C, as determined by NMR spectroscopy. 
1
H NMR (CD2Cl2, 223 K, δ): 8.23 (s, br, 

ortho-H, aryl), 7.55, (s, br, para-H, aryl), 2.30 (s, br, meta-CH3), 0.50 (s, -SiMe3). 

13
C{H} NMR (CD2Cl2, 223 K, δ): 145.45 (s, ortho-C, aryl), 140.63 (s, meta-C, aryl) 

134.31 (s, para-C, aryl), 18.23 (s, meta-CH3), 5.74 (s, SiMe3). 
29

Si NMR (CD2Cl2, 223 K, 

δ): 11.75. 
125

Te{
1
H} NMR (CD2Cl2, 223 K, δ): −1234.4.  

 

Synthesis of [Zn2.6Cd7.4Te4(TePh)12(P
nPr3)4], 3: Cadmium acetate (0.39 g, 1.68 mmol) was 

dissolved in THF (40 mL) with P
n
Pr3 (0.84 mL, 4.23 mmol). The solution was cooled to 

−78°C and added to a freshly prepared solution of 2 (0.59 mmol) with excess 3,5-lutidine at 

the same temperature. The resulting pale yellow solution was then immediately treated with 
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PhTeSiMe3 (0.54 mL, 2.18 mmol). Upon warming to room temperature, a yellow solution 

was obtained. Colorless, prism-like crystals suitable for X-ray crystallographic analysis were 

obtained by layering the reaction solution with heptane (40 mL), Yield 0.58g (57%). 

 

Synthesis of [Zn1.8Cd8.2Se4(SePh)12(P
nPr3)4], 4: A solution of 1, (3,5-Me2-

C5H3N)2Zn(SeSiMe3)2, synthesized via the addition of Se(SiMe3)2 (0.12 mL, 0.54 mmol) to a 

solution of 3,5-lutidine (0.09 mL, 0.81 mmol) and Zn(OAc)2 (0.05 g, 0.27 mmol) in 8 mL 

THF at −78°C, was prepared. The THF was then removed cold, in vacuo and replaced with 

10 mL of toluene at this temperature. This solution was added to a solution of cadmium 

acetate (0.25 g, 1.09 mmol) and P
n
Pr3 (0.54 mL, 2.73 mmol) in toluene (30 mL) at −78°C. 

PhSeSiMe3 (0.40 mL, 1.63 mmol) was then added and the reaction was allowed to warm 

slowly to room temperature, yielding a pale yellow solution. The reaction solution was 

layered with heptane from which colorless, single crystals suitable for X-ray crystallography 

formed after three days. Yield 0.34g (65%).  

 

Characterization of clusters 3 and 4  

 

1. EDX analyses  

An EDAX Phoenix Model Energy Dispersive X-ray (EDX) system with light 

element detection capability was used to obtain semiquantitative analysis of zinc, 

cadmium, selenium, tellurium and phosphorus. The instrument was coupled to a Hitachi 

S-4500 Scanning Electron Microscope (SEM). Analyses were carried out using a 20 kV 

electron beam rastered over a 100 x 100 µm area. 
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(i) Atomic ratios given by EDX analysis for 3: Zn2.6Cd7.4Te13.5P3.2.  

(ii) Atomic ratios given by EDX analysis for 4: Zn1.8Cd8.2Se14.7P3.0.  

 

2. Elemental Analyses  

(i) Calculated for C108H144P4Zn2.6Cd7.4Te16 3: C, 28.13, H, 3.14 %. Found: C, 28.92, H, 

3.02 %.  

(ii) Calculated for C108H144P4Zn1.8Cd8.2Se16 4: C, 33.52; H, 3.75. % Found: C, 33.60, H, 

3.63 %. 

 

3. Atomic Absorption Spectroscopy 

Zinc and cadmium atomic content of clusters 3 and 4 were determined on a Varian 

SpectrAA flame atomic absorption spectrometer. Samples were prepared by 

decomposition of the clusters in concentrated HNO3 followed by dilution to 0.1 M HNO3 

such that the zinc and cadmium concentrations would fall within the ranges of the 

standard curves.  The standard solutions were of Zn(NO3)2 and Cd(NO3)2 dissolved in 0.1 

M HNO3.  The concentrations of the standards were 0, 0.5, 1, 2, 5, and 10 ppm Zn and 

Cd.  Metal content was determined by linear regression to data from the standards. 

 

(i) Metal ion content given by AAS analysis for 3: Cd, 18.26 ± 0.65%; Zn, 3.26 ± 0.14% 

yielding a metal stoichiometry of Zn2.5Cd7.5 

(ii) Metal ion content given by AAS analysis for 3: Cd, 22.03 ± 0.61%; Zn, 2.62 ± 0.14% 

yielding a metal stoichiometry of Zn1.7Cd8.3 
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Figure S1. Absorption (a), photoluminescence excitation (b) and photoluminescence 
(c) spectra of cluster 3 obtained as a frozen glass in 2-Me-THF at 77K. 

 

 

Figure S2. Comparison of the absorption spectra of cluster 4 (▬▬) and the binary 
CdSe derivative [Cd10Se4(SePh)12(PnPr3)4] (▪▪▪▪) at 200K in CH2Cl2. 
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Figure S3.  Summary of the spectroscopic data for 3: Absorption spectrum in CH2Cl2 at 
200K (▬▬▬).  Photoluminescence spectrum of 3 obtained as a frozen glass in 2-Me-
THF at 77K (λex = 322nm) (▪▪▪▪▪▪).  The absorption spectrum of the binary CdTe 
derivative [Cd10Te4(TePh)12(PnPr3)4] is included for comparison.  The data are 
normalized for the sake of clarity. 
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Figure S4. The molecular structure of [Zn2.6Cd7.4Te4(TePh)12(PnPr3)4] (3) showing the 

Zn1/Cd1 disorder at the site of highest Zn concentration (50% site occupancy). 
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Figure S4. The molecular structure of [Zn1.8Cd8.2Se4(SePh)12(PnPr3)4] (4) showing the 

Zn1/Cd1 disorder at the site of highest Zn concentration (30% site occupancy). 

Disordered carbon atoms of the PnPr3 and –SePh ligands are depicted by open bonds.  

 

 
 


