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1. X-Ray Crystal struture determination 
 
Crystal data were collected on a Bruker APPEX II diffractometer using graphite-monochro-
mated Mo-Kα radiation (λ = 0.71073 Å) from a fine-focus sealed tube source at 100 K. 
Computing data and reduction was made with the APPEX II software [1]. The structure was 
solved using DIRDIF [2], and finally refined by full-matrix, least-squares based on F2 by 
SHELXL [3]. An empirical absorption correction was applied using SADABS [4]. All 
nonhydrogen atoms were anisotropically refined and the hydrogen atom positions were 
calculated and refined by a riding model. 
 
1.1. Crystal data for [(p-cymene)Ru(µ-Cl)3RuCl2(PCy3)] (7) 
 
C28H47Cl5P1Ru2 
Mr = 794.02 
monoclinic,  P21/c 
Hall symbol: -P 2ybc 
a = 19.6672 (13) Å 
b = 16.8432 (12) Å, 
c = 10.2146(6) Å 
β = 101.481 (4) ° 
V = 3316.0 (4) Å3 
Z = 4 

F000 = 1612 
Dx = 1.59 Mg m−3 
Mo Kα radiation 
λ = 0.7107 Å 
cell parameters from 1959 reflections 
θ = 2.4–26.4 ° 
μ = 1.38 mm−1 
T = 100 K 
red prism 
0.19 × 0.14 × 0.02 mm 

 
1.2. Data collection 
 
BRUKER APPEX-II CCD diffractometer 
radiation source: fine-focus sealed tube 
T = 100 K 
ω and phi scans 
absorption correction: multi-scan 
BRUKER SADABS 
Tmin = 0.865, Tmax = 0.970 
71087 measured reflections 

6531 independent reflections 
5077 reflections with I > 2σ(I) 
Rint = 0.065 
θmax = 26.0 ° 
θmin = 1.6 ° 
h = −24→23 
k = 0→20 
l = 0→12 

 
1.3. Refinement 
 
refinement on F2 
least-squares matrix: full 
R[F2 > 2σ(F2)] = 0.033 
wR(F2) = 0.062 
S = 1.05 
6531 reflections 
398 parameters 
96 restraints 
secondary atom site location: difference 
Fourier map 

hydrogen site location: inferred from 
neighboring sites 
H-atom parameters constrained 
w = 1/[σ2(Fo

2) + (0.0093P)2 + 6.5096P] 
where P = (Fo

2 + 2Fc
2)/3 

(Δ/σ)max = 0.01 
Δρmax = 0.54 e Å−3 
Δρmin = −0.56 e Å−3 
extinction correction: none 
primary atom site location: structure-
invariant direct methods 

 
 
 
 



Page S2-3 

2. Detailed crystallographic analysis of complex 7 
 
In the crystal structure of complex 7 that we determined, there are three different molecular 
dispositions of the isopropyl substituent on the p-cymene ring with respect to the tricyclo-
hexylphosphine ligand mixed in the unit cell (and the three opposite ones generated by the 
inversion center). One of them accounting for 26.7% of the total is characterized by a cis 
relationship, while the two other ones feature a trans disposition of the same groups and 
correspond, respectively, to 33.7% and 39.6% of the total (Figure S2-1). These percentages 
were calculated with free independent variables, and the sum of site occupation factors was 
restrained to 1. The refinement of the cyclohexyl group highlighted with an orange or blue 
hue was made with one free independent variable and the refined value is around 40%, which 
corresponds to the free variable value of one trans configuration. The p-cymene and 
cyclohexyl groups were then refined with the same free variable. 
 

 
Figure S2-1. 

Another difference between the three different configurations is the disposition around the 
aromatic ring and the angle P–Ru–(CH(CH3)2) in-plane projections (Figure S2-1). 
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In the molecular structure reported by Severin and co-workers for complex 7 [5], the 
isopropyl substituent on the p-cymene ring and the tricyclohexylphosphine ligand are cis to 
each other, as in one of our configurations, but the orientation relative to the plane angle P–
Ru–(CH(CH3)2) is different (Figure S2-2). 
 

 
Figure S2-2. 
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