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Establishment of a novel preparation method for metal nanoparticles and the
particle size control
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We have developed a novel methodology for synthesizing metal nanoparticles
using diaminoselenocyclophanes. By dissolving diaminoselenocyclophanes containing chiral amino acid
derivatives and gold(l11) chloride in THF and irradiating them with ultraviolet light, uniform gold
nanoparticles with a diameter of approximately 3 nm were generated. Furthermore, gold and palladium
nanoparticles synthesized using diaminoselenocyclophanes incorporating optically active amino acid
derivatives exhibited a positive and negative Cotton effect in their CD spectra, suggesting the
induction of chirality at the nanoparticle interfaces. In the Suzuki-Miyaura cross-coupling reaction

using Pd nanoparticles, a minimal degree of reactivity was observed, indicating the thermal
instability of the Pd nanoparticles.
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Entry Catalist Halide R=)  Base Solvent Temparture ['C]  Time[h]  Product  Yield [%]

1 (L)-SeNMPhe?*-Pd Me Ba(OH)2 THF rt. 24 6 nr.

2 (L)-SeNMPhe?*-Pd Me KF THF rt. 24 6 nr

3 (L)-SeNMPhe?*-Pd  -MeOMe  Ba(OH): THF rt. 2% 8 nr.

4 (L)-SeNMTrp?*-Pd Me Ba(OH)2 DME:H0=9:1 rt. 3 6 26

5 (L}SeNMTrp*-Pd  -OMe Ba(OHp ~ DME:H20=9:1 rt. 15 7 07

6 (L)-SeNMTrp?*-Pd -OMe Ba(OH)2 DME: H20=9:1 50 3 7 24

[a] Conditions: Immol halide, 1.5 mmol I-naphthylboronic acid, 3 mmol base, 0.1 wt% catalist
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