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Experimental Details 
 

General Consideration. 
  All manipulations were conducted under a nitrogen atmosphere using standard 
Schlenk or drybox techniques. 1H, 13C nuclear magnetic resonance spectra were 
recorded on 270 MHz (JEOL GSX-270) and 400 MHz (JEOL GSX-400) instruments. 
The chemical shifts were referenced to the residual resonances of deuterated solvents. 
Elemental analyses were performed at the Analytical Center, Faculty of Engineering, 
Osaka University. X-ray crystal data were collected by Rigaku RAXIS-RAPID Imaging 
Plate diffractometer. Unless specified, all reagents were purchased from commercial 
suppliers and used without purification.  [Pd2(CH3CN)6][BF4]2, Pd2(dba)3, and DMVC 
were prepared according to the literature.1-3  
 
Synthesis of [Pd3(μ3-DMVC)2(CH3CN)2][BF4]2 (1)  

To a solution of DMVC (= 1,2-di-(E)-carbomethoxyvinylcyclopentene) (236 mg, 1.00 
mmol) in acetone (40 mL) was added [Pd2(CH3CN)6][BF4]2 (127 mg, 0.200 mmol) and 
Pd2(dba)3 (104 mg, 0.100 mmol).  The reaction mixture was stirred for 1.5 h at room 
temperature.  The resultant reaction mixture was filtered, and benzene was added to 
the filtrate to give an orange precipitate.  The precipitate was washed with benzene, 
n-hexane, and pentane to give an analytically pure orange powder of 1 (151 mg, 72% 
yield).  1H NMR (400 MHz, CD3NO2, 25 ˚C) δ 6.09 (d, J = 11.6 Hz, 4H, H4), 4.23 (d, 
J = 11.6 Hz, 4H, H3), 3.80 (s, 12H, OCH3), 2.84 (s, 6H, CH3CN), 2.68 (m, 4H, H2a), 
1.54 (m, 2H, H1a), 1.41 (dd, J = 7.8 Hz, J = 16.6 Hz, 4H, H2b), −0.17 (m, 2H, H1b).  
13C{1H} NMR (100.5 MHz, CD3NO2, 25 ˚C) δ 169.9 (s, C6), 130.0 (s, CH3CN), 115.7 
(s, C3), 86.6 (s, C4), 73.4 (s, C5), 54.7 (s, OCH3), 36.8 (s, C2), 22.9 (s, C1), 4.4 (s, 
CH3CN). Anal. Calcd. for C30H38B2F8O8N2Pd3: C, 34.40; H, 3.66; N, 2.67. Found C, 
34.52; H, 3.64; N, 2.73. 
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Crystal structure determination 
The teXsan program package4 was used for refinement of the crystal data.  
Crystal data for s-1: 
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Crystal data for u-1: 
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