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Additional UV-Vis, Raman, mass and TEM data

The benzotriazolate-copper(ll) complex formation was studied in methanol by UV-Vis spectroscopy
(Figure S1). To a yellow solution of CuBr; (4.4 mM) in methanol was added an equal amount of colorless
solution of benzotriazole (8.9 mM) in methanol which resulted in a lime green solution of the BTA-Cu(ll)
complex (2:1). The samples were diluted with methanol and UV-Vis spectra were recorded at 250 — 900
nm (Figure S1).
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Figure S1. UV-Vis spectra of CuBr, (blue), BTAH (cyan) and BTA-Cu(ll) complex (red) in methanol. The
area at 750-850 nm, in which the weak absorption resulting from the d-d transitions is highlighted with
dashed lines.
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Figure S2. Raman spectra of the Cu:BTA clusters (blue) and BTAH (red). The Raman spectra were
measured from the solid Cu:BTA sample with a Bruker Senterra dispersive Raman spectrometer at a

resolution of 3-5 cm™.
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Figure S3. TEM images of the Cu:BTA nanoclusters at different magnification a-c (scale bar shown in the
figure). The TEM samples were prepared from Cu:BTA dispersions in DMF on a HC200-Cu grid from

Electron Microscopy Sciences.
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Figure S4. Figure 3 from the article at a larger scale.

Experimental procedure and analytical data for the modified two-phase Brust-Schiffrin method

The modified two-phase Brust-Schiffrin method" involves three steps and the reaction is carried out as a
one pot reaction in ethanol. The first step involves the formation of [TOA],[CuBr,] salt, which is then
reacted with benzotriazole to afford the benzotriazolate-Cu(ll) complex. The formed Cu(ll) complex is
then reduced by the addition of NaBH,, which after overnight stirring affords the Cu:BTA clusters.

A solution of CuBr, (0.051 g, 0.23 mmol) and tetraoctylammonium bromide (0.25 g, 0.45 mmol) in
absolute ethanol (50 mL) was stirred at 90°C for 30 minutes. The dark green solution was allowed to
cool to room temperature and solid benzotriazole (0.13 g, 1.08 mmol) was added to the reaction
mixture. The resulting greenish-brown mixture was stirred under argon flow for five hours, after which
freshly prepared NaBH, (0.12 g, 3.09 mmol) in ethanol (5 mL) was added in one portion. The reaction
mixture immediately changed to black and the stirring was continued overnight, upon which the
reaction mixture had changed to light yellow. The light yellow precipate was collected by centrifugation
and washed two times with ethanol. The pale greenish precipate was dried in vacuum and redispersed
in toluene for UV-Vis, MS (diluted with methanol or acetonitrile) and TEM analyses.

'P.J. G. Goulet and R. B. Lennox, J. Am. Chem. Soc., 2010, 132, 9582-9584; Y. Li, O. Zaluzhna and Y. J. Tong, Chem.
Commun., 2011, 47, 6033-6035; W. Wei, Y. Lu, W. Chen and S. Chen, J. Am. Chem. Soc., 2011, 133, 2060-2063.
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Figure S5. UV-Vis spectrum of Cu:BTA clusters in toluene by the modified two-phase Brust-Schiffrin
method.
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Figure S6. TEM image of the Cu:BTA dispersion in toluene by the modified two-phase Brust-Schiffrin
method.
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Figure S7. ESI-TOF MS spectrum of the Cu:BTA clusters, in which the TOA (C3,HggN) cation was the major
observed peak.
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