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Scheme  S1

First generation dendron-thioacetates (1b).  A mixture of the first generation dendron-bromide 1a (1.5 g, 6.5 mmol), NEt3 (4.5 mL, 33 mmol), and acetonitrile (30 mL) was stirred at room temperature.  To the mixture, CH3COSH (1.4 mL, 20 mmol) was added slowly and stirred for 5 h.  Dichloromethane (200 mL) was added to the reaction mixture, and then the resulting solution was washed with brine (200 mL x 2) and water (200 mL).  The organic layer was dried over MgSO4 and intense colored impurities were removed by the treatment with charcoal.  The crude product was purified by passing through a silica pad.  After evaporation, the first generation dendron-thioacetate (1b) was yielded as a pale yellow liquid (0.66 g, 45%).  1H NMR (500 MHz, CDCl3): ( 6.44 (s, 2H, o-Ph), 6.34 (s, 1H, p-Ph), 4.05 (s, 2H, -CH2S), 3.77 (s, 6H, -OCH3), 2.5 (s, 3H, -SCOCH3); 13C NMR (125 MHz, CDCl3): ( 30.5, 33.8, 55.5, 99.6, 106.9, 139.9, 161.0, 195.3; MS (EI): m/z 226 [M]+.

Second generation dendron-thioacetate (2b).  The same procedure was used with the second generation dendron-bromide 2a.  The crude product was purified by column chromatography (silica gel, ethyl acetate/n-hexane = 1:2): yield, 74%; 1H NMR (500 MHz, CDCl3): ( 6.56 (s, 4H, o-Ph), 6.55 (s, 2H, o-Ph), 6.48 (s, 1H, p-PH), 6.41 (s, 2H, p-Ph), 4.94 (s, 4H, -OCH3), 4.05 (s, 2H, -CH2S), 3.79 (s, 12H, -OCH3), 2.34 (s, 3H, -SCOCH3); 13C NMR (125 MHz, CDCl3): ( 21.2, 30.4, 33.7, 55.5, 70.2, 100.1, 101.2, 105.4, 108.1, 139.2, 140.0, 160.1, 161.1, 195.1; MS (EI): m/z 498 [M]+.

Third generation dendron-thioacetate (3b).  The same procedure was used with the third generation dendron-bromide 3a.  The crude product was purified by column chromatography (silica gel, ethyl acetate/n-hexane = 2:1): yield, 51%; 1H NMR (500 MHz, CDCl3): ( 6.57-6.40 (m, 21H), 4.94 (s, 12H, -OCH3), 4.05 (s, 2H, -CH2S), 3.79 (s, 24H, -OCH3), 2.34 (s, 3H, -SCOCH3); 13C NMR (125 MHz, CDCl3): ( 25.9, 30.8, 31.8, 55.6, 65.3, 70.3, 100.1, 100.2, 101.8, 106.6, 108.1, 139.2, 139.3, 160.1, 160.2, 160.3, 161.2, 195.9; MS (FAB): m/z 1042 [M]+.

Dendron-thiols (D1).  To a solution of 1b (0.66 g, 3.0 mmol) in diethyl ether (30 mL) was slowly added LiAlH4 (0.11 g, 3.0 mmol).  After stirred for 30 min, the reaction mixture was quenched by a small amount of water and 15% NaOH solution.  After filtration, the organic phase was dried over MgSO4 and evaporated to yield D1 as a pale yellow liquid (0.50 g, 93%).  1H NMR (500 MHz, CDCl3): ( 6.47 (s, 2H, o-Ph), 6.34 (s, 1H, p-Ph), 3.77 (s, 6H, -OCH3), 3.58 (d, 2H, -CH2S), 1.77 (t, 1H, -SH); 13C NMR (125 MHz, CDCl3): ( 29.40, 43.80, 55.51, 99.26, 99.82, 106.18, 107.48, 139.74, 143.59, 161.18; MS (EI): m/z 184 [M]+; IR (on KBr pellet, cm-1): ( 2997, 2957, 2935, 2834, 2560, 1594, 1460, 1205, 1155, 1062, 833.

D2 (yield: 58%): 1H NMR (500 MHz, CDCl3): ( 6.7-6.2 (m, 9H), 4.97 (s, 4H, -OCH2), 3.85 (s, 12H, -OCH3), 3.78 (s, 2H, -CH2S), 1.78 (t, 1H, -SH); 13C NMR (125 MHz, CDCl3): ( 30.52, 43.79, 55.56, 70.18, 100.08, 101.60, 105.45, 108.66, 139.30, 160.09, 161.17; MS (EI): m/z 455 [M]+; IR (on KBr pellet, cm-1):  ( 2999, 2958, 2938, 2838, 1598, 1460, 1205, 1155, 1051, 833.

D3 (yield: 58%): 1H NMR (500 MHz, CDCl3): ( 6.39-6.66 (m, 21H), 4.96 (s, 8H), 4.94 (s, 4H), 3.77 (s, 24H, -OCH3), 3.65 (d, 2H, -CH2S-), 1.76 (t, 1H, -SH); 13C NMR (125 MHz, CDCl3): ( 29.2, 55.3, 70.0, 70.1, 100.0, 100.8, 101.7, 105.3, 106.5, 107.3, 139.2, 139.3, 143.5, 160.0, 160.1, 161.0; MS (FAB): m/z 1000 [M]+; IR (on KBr pellet, cm-1): ( 2952, 2924, 2868, 2840, 1594, 1460, 1202, 1152, 1051, 830.

Synthesis of dendron-stabilized gold nanoparticles (Dn-Au, n = 1, 2, 3).   An aqueous solution of HAuCl4 (30 mM, 5mL) was mixed with a solution of tetraoctylammonium bromide (4 equiv.) in toluene (30 mL).  The two-phase mixture was vigorously stirred until all the tetrachloroaurate was transferred to the organic phase, and 2 equiv of the dendron-thiol (Dn, n = 1, 2, 3) was then added to the organic phase.  To the solution, a freshly prepared aqueous solution of NaBH4 (10 equiv) was added with vigorous stirring.  After further stirring for 10 h, the organic phase was separated and evaporated by a rotary evaporator.  The crude product was dissolved in toluene (5 mL) and precipitated by addition of ethanol (200 mL).  The mixture was kept for 24 h at room temperature and the dark precipitate was filtered off and washed with ethanol.  The purification cycle was repeated several times.  Dendron-stabilized gold nanoparticles (D1-Au and D2-Au) were isolated as black powder, while D3-Au as a black waxy powder.

D1-Au: yield, 40 mg;1H NMR (500 MHz, CDCl3): ( 6.01 (bs, aromatic), 3.38 (bs, -OCH3); IR (KBr, cm-1): ( 2997, 2932, 2929, 2834, 1605, 1462, 1205, 1149, 1057, 825.

D2-Au: yield, 55 mg;1H NMR (500 MHz, CDCl3): ( 6.14 (bs, aromatic), 4.49 (bs, CH2) 3.45 (bs, -OCH3); IR (KBr, cm-1): ( 2998, 2952, 2936, 2838, 1600, 1460, 1205, 1155, 1050, 829.

D3-Au: yield, 80 mg;1H NMR (500 MHz, CDCl3): ( 6.06-6.38 (br, m, aromatic), 4.95-4.87 (br, m, CH2), 3.77-3.71 (br, m, -OCH3); IR (KBr, cm-1):  ( 2999, 2954, 2936, 2838, 1597, 1457, 1202, 1155, 1048, 828.
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