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Experimental procedures for X-ray crystallography (Ru**-PB).

Data Collection

An red platelet crystal of C54H53NgF|2RuO7P» having approximate dimensions of 0.20
x 0.20 x 0.20 mm was mounted on a glass fiber. All measurements were made on a Rigaku RAXIS

IV imaging plate area detector with graphite monochromated Mo-Ka. radiation.

Indexing was performed from 3 oscillations that were exposed for 360 seconds. The
crystal-to-detector distance was 110.00 mm.

Cell constants and an orientation matrix for data collection corresponded to a primitive

triclinic cell with dimensions:

a = 13.285(10) A o = 109.13(2)°
b = 14.900(10) A B = 104.133)°
¢ = 16506(9) A vy = 106.40(3)°

V = 2749.4(31) A3

For Z =2 and F.W. = 1244.08, the calculated density is 1.503 g/crn3. Based on a statistical analysis
of intensity distribution, and the successful solution and refinement of the structure, the space group

was determined to be:
P-1 (#2)

The data were collected at a temperature of -60 + 10C to a maximum 26 value of 54.90. A
total of 36 oscillation images were collected. A sweep of data was done using ® oscillations from 0.0

to 180.00 in 5.09 steps. The exposure rate was 900.0 [sec./C]. The crystal-to-detector distance was

110.00 mm. Readout was performed in the 0.100 mm pixel mode.

Data Reduction

Of the 18534 reflections that were collected, 10855 were unique (Rjnt = 0.095).

The linear absorption coefficient, |, for Mo-Kot radiation is 4.348 cm-l. The data were
corrected for Lorentz and polarization effects.

Structure Solution and Refinement

The structure was solved by direct methods! and expanded using Fourier techniquesz. The

non-hydrogen atoms were refined anisotropically. Hydrogen atoms were refined isotropically. The
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final cycle of full-matrix least-squares refinement3 on F2 was based on 10855 observed reflections

and 678 variable parameters and converged with unweighted and weighted agreement factors of:
R1 =X ||Fol| - |Fc||/ Z|Fo| =0.0761
wWR2 =[ X (w (Fo2 - Fc2)2 )/ £ w(Fo2)2]12=0.2112

The standard deviation of an observation of unit weight# was 0.924. Unit weights were used.
The maximum and minimum peaks on the final difference Fourier map corresponded to 0.727 and
-0.716 /A3, respectively.

Neutral atom scattering factors were taken from Cromer and Waber. Anomalous dispersion
effects were included in FcalcO; the values for Af' and Af" were those of Creagh and McAuley”. The
values for the mass attenuation coefficients are those of Creagh and Hubbell8. All calculations were
performed using the CrystalStructure?:10 crystallographic software package except for refinement,
which was performed using SHELXL-9711,
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Experimental procedures for X-ray crystallography (Ru"-PB -Pd®).

Data Collection

An orange prism crystal of C53H47N12F1g8P3PdRu having approximate dimensions of
0.30 x 0.10 x 0.10 mm was mounted on a glass fiber. All measurements were made on a Rigaku
RAXIS IV imaging plate area detector with graphite monochromated Mo-Ka: radiation.

Indexing was performed from 3 oscillations that were exposed for 360 seconds. The
crystal-to-detector distance was 110.00 mm.

Cell constants and an orientation matrix for data collection corresponded to a C-centered

monoclinic cell with dimensions:

a = 3297009 A
b = 217827 A B = 114.948(12)°
c = 18.68803)A

V = 12168.7(56) A3

For Z = 8 and F.W. = 1378.23, the calculated density is 1.504 g/cm3. Based on the systematic
absences of:

hkl: h+k+2n

hOl: 1+2n
packing considerations, a statistical analysis of intensity distribution, and the successful solution and

refinement of the structure, the space group was determined to be:

C2/c (#15)

The data were collected at a temperature of -60 + 10C to a maximum 20 value of 55.00. A

total of 45 oscillation images were collected. A sweep of data was done using ® oscillations from 0.0

to 180.00 in 4.00 steps. The exposure rate was 720.0 [sec./C]. The crystal-to-detector distance was

110.00 mm. Readout was performed in the 0.100 mm pixel mode.
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Data Reduction

Of the 43273 reflections that were collected, 13470 were unique (Rint = 0.1725).

The linear absorption coefficient, y, for Mo-Ko radiation is 7.25 cm-l. The data were
corrected for Lorentz and polarization effects.

Structure Solution and Refinement

The structure was solved by direct methods! and expanded using Fourier techniques2. The

non-hydrogen atoms were refined anisotropically. Hydrogen atoms were refined isotropically. The
final cycle of full-matrix least-squares refinement3 on F2 was based on 13470 observed reflections
and 739 variable parameters and converged with unweighted and weighted agreement factors of:
R1 =X ||Fo| - |Fc||/ X [Fo| = 0.0788
WR2 =[Z (w (Fo? - Fc2)2 )/ £ w(Fo2)2]1/2 = 0.2181

The standard deviation of an observation of unit weight* was 0.94. Unit weights were used.
The maximum and minimum peaks on the final difference Fourier map corresponded to 1.773 and
-0.709 e-/A3, respectively.

Neutral atom scattering factors were taken from Cromer and Waber>. Anomalous dispersion
effects were included in Fcalc®; the values for Af and Af" were those of Creagh and McAuley”. The
values for the mass attenuation coefficients are those of Creagh and Hubbell8. All calculations were
performed using the CrystalStructure?>10 crystallographic software package except for refinement,
which was performed using SHELXL-9711,
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(3) Least Squares function minimized: (SHELXL97)
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(5) Cromer, D. T. & Waber, J. T.; "International Tables for X-ray Crystallography", Vol. IV, The
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Table 1. Crystallographic Data for Ru*“-PB and Ru"-PB -Pd“.

Ru™-PB

Ru-PB -Pd®

formula
formula weight
crystal system
space group
alA

blIA

c/A

o/deg
B/deg
Y/deg
V/A3

Z
deadgrem’™
temp

3

radiation

u/cm'1
diffractometer
max 26/deg
reflections collected
independent
reflections
no. of parameters
refined
R1 (I>20)
wR; (All)
goodness of fit

Cs4Hs3NoF ,RuO,P,
1251.06

triclinic

P-1(#2)
13.285(10)
14.900(10)
16.507(9)
109.13(2)
104.13(3)
106.40(3)
2749(3)

2

1.511

-60

MoKa
(A=0.71069 A)
4.35

Rigaku RAXIS IV
55.0

18534

10855

[R(int) = 0.0949]
678

0.0761
0.2112
0.924

Cs3HysF 5N j,PsPdRu
1494.41
monoclinic

C2/c (#15)
32.970(9)
21.782(7)
18.688(3)

90

114.948(12)

90

12169(6)

8

1.631

-60

MoKa
(A=0.71069 A)
7.25

Rigaku RAXIS IV
55.0

43273

13470

[R(int) = 0.1725]
739

0.0788

0.2181
0.940
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Table S4. Bond lengths [A] for Ru""-PB.

Ru(1)-N(4),2.056(5)
Ru(1)-N(3),2.062(5)
Ru(1)-N(2),2.064(6)
Ru(1)-N(1),2.078(5)
Ru(1)-N(6),2.083(6)
Ru(1)-N(5),2.088(6)
N(1)-C(1),1.339(9)
N(1)-C(5),1.363(9)
N(2)-C(10),1.362(8)
N(2)-C(6),1.387(8)
N(3)-C(15),1.353(8)
N(3)-C(11),1.367(7)
N(4)-C(16),1.353(7)
N(4)-C(20),1.358(7)
N(5)-C(21),1.348(8)
N(5)-C(32),1.375(8)
N(6)-C(30),1.336(8)
N(6)-C(31),1.379(9)
N(7)-C(33),1.341(12)
N(7)-C(37),1.344(11)
N(8)-C(38),1.310(12)
N(8)-C(42),1.331(14)
C(1)-C(2),1.399(9)
C(2)-C(3),1.402(11)
C(3)-C(4),1.384(10)
C(3)-C(43),1.503(10)
C(4)-C(5),1.418(9)
C(5)-C(6),1.479(9)
C(6)-C(7),1.377(10)
C(7)-C(8),1.396(10)
C(8)-C(9),1.400(10)
C(8)-C(44),1.509(11)
C(9)-C(10),1.386(10)
C(11)-C(12),1.345(9)
C(12)-C(13),1.417(11)
C(13)-C(14),1.390(9)
C(13)-C(45),1.488(10)
C(14)-C(15),1.402(8)
C(15)-C(16),1.479(8)
C(16)-C(17),1.404(9)
C(17)-C(18),1.390(9)
C(18)-C(19),1.405(9)
C(18)-C(46),1.516(9)
C(19)-C(20),1.366(8)
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C(21)-C(22),1.401(11)
C(22)-C(23),1.359(10)
C(23)-C(24),1.415(10)
C(24)-C(32),1.407(10)
C(24)-C(25),1.420(9)
C(25)-C(26),1.390(10)
C(26)-C(27),1.442(11)
C(26)-C(35),1.504(10)
C(27)-C(31),1.422(9)
C(27)-C(28),1.431(10)
C(28)-C(29),1.368(11)
C(29)-C(30),1.414(9)
C(31)-C(32),1.432(9)
C(33)-C(34),1.355(11)
C(34)-C(35),1.373(10)
C(35)-C(36),1.430(11)
C(36)-C(37),1.393(10)
C(37)-C(38),1.459(12)
C(38)-C(39),1.387(11)
C(39)-C(40),1.370(14)
C(40)-C(41),1.372(15)
C(41)-C(42),1.372(15)
P(1)-F(103),1.49(2)
P(1)-F(5),1.547(11)
P(1)-F(105),1.568(18)
P(1)-F(6),1.569(11)
P(1)-F(106),1.582(19)
P(1)-F(1),1.586(7)
P(1)-F(2),1.595(7)
P(1)-F(4),1.596(10)
P(1)-F(3),1.620(10)
P(1)-F(104),1.662(16)
P(2)-F(22),1.50(3)
P(2)-F(24),1.510(19)
P(2)-F(17),1.54(2)
P(2)-F(11),1.545(18)
P(2)-F(15),1.56(3)
P(2)-F(16),1.585(17)
P(2)-F(14),1.591(17)
P(2)-F(19),1.61(2)
P(2)-F(20),1.618(18)
P(2)-F(9),1.623(19)
P(2)-F(18),1.63(2)
P(2)-F(13),1.63(3)



F(7)-F(14),0.70(2)
F(7)-F(15),0.80(3)
F(7)-F(23),1.59(3)
F(8)-F(16),0.54(2)
F(8)-F(22),1.13(3)
F(8)-F(13),1.60(4)
F(9)-F(22),1.19(3)
F(9)-F(10),1.58(4)
F(9)-F(15),1.63(4)
F(10)-F(18),0.76(3)
F(10)-F(19),1.16(3)
F(10)-F(24),1.29(4)
F(11)-F(20),0.76(2)
F(11)-F(21),1.0902)
F(11)-F(17),1.69(3)

F(15)-F(19),1.61(3)
F(15)-F(17),1.74(3)
F(16)-F(22),1.56(3)
F(17)-F(20),1.05(2)
F(17)-F(22),1.73(4)
F(18)-F(24),0.70(3)
F(18)-F(23),1.64(3)
F(18)-F(19),1.77(3)
F(19)-F(22),1.60(3)
F(21)-F(23),1.29(3)
F(21)-F(24),1.63(3)
F(23)-F(24),1.67(3)
0(01)-C(48),1.33(2)
C(47)-C(48),1.63(2)
C(48)-C(49),1.38(2)

F(12)-F(17),0.71(3)
F(12)-F(22),1.39(3)
F(12)-F(15),1.58(3)
F(12)-F(20),1.74(2)
F(13)-F(16),1.09(3)
F(13)-F(24),1.17(3)

C(101)-C(103),1.73(4)
C(102)-C(103),1.58(4)
C(103)-0(02),1.73(5)
C(201)-C(202),1.39(5)
C(201)-N(201),1.52(3)
C(201)-C(201)#1,1.59(5)

F(13)-F21),1.51(4)
F(14)-F(23),0.92(2)
F(14)-F(15),1.42(3)
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Table S5. Bond angles [deg] for Ru**-PB.

N(4)-Ru(1)-N(3),78.4(2)
N(4)-Ru(1)-N(2),94.5(2)
N(3)-Ru(1)-N(2),90.1(2)
N(4)-Ru(1)-N(1),171.9(2)
N(3)-Ru(1)-N(1),96.9(2)
N(2)-Ru(1)-N(1),78.9(2)
N(4)-Ru(1)-N(6),96.08(19)
N(3)-Ru(1)-N(6),169.6(2)
N(2)-Ru(1)-N(6),99.2(2)
N(1)-Ru(1)-N(6),89.6(2)
N(4)-Ru(1)-N(5),91.3(2)
N(3)-Ru(1)-N(5),91.6(2)
N(2)-Ru(1)-N(5),174.2(2)
N(1)-Ru(1)-N(5),95.4(2)
N(6)-Ru(1)-N(5),79.6(2)
C(1)-N(1)-C(5),118.9(6)
C(1)-N(1)-Ru(1),126.4(5)
C(5)-N(1)-Ru(1),114.7(4)
C(10)-N(2)-C(6),117.0(6)
C(10)-N(2)-Ru(1),126.3(5)
C(6)-N(2)-Ru(1),116.5(4)
C(15)-N(3)-C(11),117.0(5)
C(15)-N(3)-Ru(1),116.2(4)
C(11)-N(3)-Ru(1),126.6(5)
C(16)-N(4)-C(20),117.0(5)
C(16)-N(4)-Ru(1),116.1(4)
C(20)-N(4)-Ru(1),126.9(4)
C(21)-N(5)-C(32),117.9(7)
C(21)-N(5)-Ru(1),128.8(5)
C(32)-N(5)-Ru(1),113.3(5)
C(30)-N(6)-C(31),118.6(6)
C(30)-N(6)-Ru(1),127.8(5)
C(31)-N(6)-Ru(1),113.7(4)
C(33)-N(7)-C(37),117.3(7)
C(38)-N(8)-C(42),117.1(9)
N(1)-C(1)-C(2),122.3(8)
C(1)-C(2)-C(3),119.7(7)
C(4)-C(3)-C(2),118.1(7)
C(4)-C(3)-C(43),120.1(8)
C(2)-C(3)-C(43),121.8(7)
C(3)-C(4)-C(5),119.7(7)
N(1)-C(5)-C(4),121.3(6)
N(1)-C(5)-C(6),116.9(6)
C(4)-C(5)-C(6),121.8(7)
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C(7)-C(6)-N(2),122.3(6)
C(7)-C(6)-C(5),125.1(6)
N(2)-C(6)-C(5),112.6(6)
C(6)-C(7)-C(8),121.3(7)
C(7)-C(8)-C(9),115.6(7)
C(7)-C(8)-C(44),120.6(7)
C(9)-C(8)-C(44),123.7(8)
C(10)-C(9)-C(8),122.0(7)
N(2)-C(10)-C(9),121.7(7)
C(12)-C(11)-N(3),124.3(7)
C(11)-C(12)-C(13),120.2(6)
C(14)-C(13)-C(12),115.8(6)
C(14)-C(13)-C(45),121.6(8)
C(12)-C(13)-C(45),122.6(7)
C(13)-C(14)-C(15),121.5(6)
N(3)-C(15)-C(14),121.2(5)
N(3)-C(15)-C(16),114.2(5)
C(14)-C(15)-C(16),124.6(6)
N(4)-C(16)-C(17),122.0(5)
N(4)-C(16)-C(15),114.8(5)
C(17)-C(16)-C(15),123.1(5)
C(18)-C(17)-C(16),120.2(6)
C(17)-C(18)-C(19),117.1(6)
C(17)-C(18)-C(46),121.8(6)
C(19)-C(18)-C(46),121.1(6)
C(20)-C(19)-C(18),119.7(6)
N(4)-C(20)-C(19),123.9(6)
N(5)-C(21)-C(22),122.6(7)
C(23)-C(22)-C(21),119.4(7)
C(22)-C(23)-C(24),120.5(8)
C(32)-C(24)-C(23),117.1(6)
C(32)-C(24)-C(25),119.0(7)
C(23)-C(24)-C(25),124.0(7)
C(26)-C(25)-C(24),122.3(8)
C(25)-C(26)-C(27),119.0(7)
C(25)-C(26)-C(35),120.6(8)
C(27)-C(26)-C(35),120.4(7)
C(31)-C(27)-C(28),115.6(7)
C(31)-C(27)-C(26),119.5(6)
C(28)-C(27)-C(26),124.9(7)
C(29)-C(28)-C(27),119.9(7)
C(28)-C(29)-C(30),121.0(7)
N(6)-C(30)-C(29),121.2(8)
N(6)-C(31)-C(27),123.8(6)



N(6)-C(31)-C(32),116.4(6)
C(27)-C(31)-C(32),119.9(7)
N(5)-C(32)-C(24),122.6(6)
N(5)-C(32)-C(31),117.1(7)
C(24)-C(32)-C(31),120.2(6)
N(7)-C(33)-C(34),124.4(9)
C(33)-C(34)-C(35),120.3(9)
C(34)-C(35)-C(36),116.7(7)
C(34)-C(35)-C(26),123.2(8)
C(36)-C(35)-C(26),120.1(7)
C(37)-C(36)-C(35),119.1(8)
N(7)-C(37)-C(36),122.2(8)
N(7)-C(37)-C(38),116.1(7)
C(36)-C(37)-C(38),121.8(8)
N(8)-C(38)-C(39),121.0(9)
N(8)-C(38)-C(37),116.1(8)
C(39)-C(38)-C(37),122.9(9)
C(40)-C(39)-C(38),121.1(10)
C(39)-C(40)-C(41),118.3(10)
C(42)-C(41)-C(40),116.2(12)
N(8)-C(42)-C(41),126.2(13)
F(103)-P(1)-F(5),123.0(11)
F(103)-P(1)-F(105),171.1(12)
F(5)-P(1)-F(105),54.6(7)
F(103)-P(1)-F(6),129.6(12)
F(5)-P(1)-F(6),97.4(7)
F(105)-P(1)-F(6),47.3(7)
F(103)-P(1)-F(106),89.4(13)
F(5)-P(1)-F(106),144.7(9)
F(105)-P(1)-F(106),91.2(10)
F(6)-P(1)-F(106),47.5(7)
F(103)-P(1)-F(1),109.1(10)
F(5)-P(1)-F(1),93.9(5)
F(105)-P(1)-F(1),79.9(7)
F(6)-P(1)-F(1),95.5(5)
F(106)-P(1)-F(1),87.2(7)
F(103)-P(1)-F(2),72.8(10)
F(5)-P(1)-F(2),85.2(5)
F(105)-P(1)-F(2),98.3(7)
F(6)-P(1)-F(2),83.1(5)
F(106)-P(1)-F(2),92.6(7)
F(1)-P(1)-F(2),178.2(4)
F(103)-P(1)-F(4),41.1(10)
F(5)-P(1)-F(4),91.6(6)
F(105)-P(1)-F(4),142.3(9)
F(6)-P(1)-F(4),170.4(6)

F(106)-P(1)-F(4),123.7(9)
F(1)-P(1)-F(4),87.4(5)
F(2)-P(1)-F(4),94.3(5)
F(103)-P(1)-F(3),52.9(10)
F(5)-P(1)-F(3),175.8(6)
F(105)-P(1)-F(3),129.5(8)
F(6)-P(1)-F(3),86.1(5)
F(106)-P(1)-F(3),39.0(7)
F(1)-P(1)-F(3),88.0(4)
F(2)-P(1)-F(3),93.0(4)
F(4)-P(1)-F(3),84.8(5)
F(103)-P(1)-F(104),94.5(12)
F(5)-P(1)-F(104),31.0(5)
F(105)-P(1)-F(104),84.7(9)
F(6)-P(1)-F(104),128.2(8)
F(106)-P(1)-F(104),175.7(10)
F(1)-P(1)-F(104),93.0(6)
F(2)-P(1)-F(104),87.1(6)
F(4)-P(1)-F(104),60.6(7)
F(3)-P(1)-F(104),145.3(7)
F(22)-P(2)-F(24),116.6(14)
F(22)-P(2)-F(17),69.4(13)
F(24)-P(2)-F(17),163.0(15)
F(22)-P(2)-F(11),118.9(14)
F(24)-P(2)-F(11),97.9(13)
F(17)-P(2)-F(11),66.3(12)
F(22)-P(2)-F(15),85.3(18)
F(24)-P(2)-F(15),126.6(15)
F(17)-P(2)-F(15),68.2(13)
F(11)-P(2)-F(15),113.4(14)
F(22)-P(2)-F(16),60.6(12)
F(24)-P(2)-F(16),74.8(11)
F(17)-P(2)-F(16),96.6(11)
F(11)-P(2)-F(16),85.1(9)
F(15)-P(2)-F(16),145.9(15)
F(22)-P(2)-F(14),138.8(16)
F(24)-P(2)-F(14),92.4(13)
F(17)-P(2)-F(14),91.7(11)
F(11)-P(2)-F(14),82.2(10)
F(15)-P(2)-F(14),53.5(12)
F(16)-P(2)-F(14),160.5(13)
F(22)-P(2)-F(19),61.7(13)
F(24)-P(2)-F(19),86.4(12)
F(17)-P(2)-F(19),109.8(14)
F(11)-P(2)-F(19),174.3(11)
F(15)-P(2)-F(19),60.9(13)



F(16)-P(2)-F(19),99.7(10)
F(14)-P(2)-F(19),94.0(11)
F(22)-P(2)-F(20),97.9(13)
F(24)-P(2)-F(20),125.2(13)
F(17)-P(2)-F(20),38.6(9)
F(11)-P(2)-F(20),27.7(8)
F(15)-P(2)-F(20),95.6(13)
F(16)-P(2)-F(20),88.8(9)
F(14)-P(2)-F(20),86.7(9)
F(19)-P(2)-F(20),148.4(12)
F(22)-P(2)-F(9),44.7(11)
F(24)-P(2)-F(9),99.4(11)
F(17)-P(2)-F(9),95.5(14)
F(11)-P(2)-F(9),160.8(12)
F(15)-P(2)-F(9),61.4(14)
F(16)-P(2)-F(9),91.5(10)
F(14)-P(2)-F(9),105.2(12)
F(19)-P(2)-F(9),17.7(10)
F(20)-P(2)-F(9),133.6(11)
F(22)-P(2)-F(18),114.5(14)
F(24)-P(2)-F(18),25.3(9)
F(17)-P(2)-F(18),169.4(12)
F(11)-P(2)-F(18),116.8(14)
F(15)-P(2)-F(18),101.9(14)
F(16)-P(2)-F(18),93.8(10)
F(14)-P(2)-F(18),79.1(11)
F(19)-P(2)-F(18),66.3(12)
F(20)-P(2)-F(18),144.1(14)
F(9)-P(2)-F(18),82.2(12)
F(22)-P(2)-F(13),98.9(17)
F(24)-P(2)-F(13),43.5(12)
F(17)-P(2)-F(13),121.6(17)
F(11)-P(2)-F(13),72.5(15)
F(15)-P(2)-F(13),170.1(18)
F(16)-P(2)-F(13),39.5(12)
F(14)-P(2)-F(13),121.9(18)
F(19)-P(2)-F(13),113.2(15)
F(20)-P(2)-F(13),92.7(15)
F(9)-P(2)-F(13),115.8(15)
F(18)-P(2)-F(13),68.2(14)
F(14)-F(7)-F(15),141(4)
F(14)-F(7)-F(23),14(2)
F(15)-F(7)-F(23),128(3)
F(14)-F(7)-P(2),73(2)
F(15)-F(7)-P(2),69(3)
F(23)-F(7)-P(2),60.6(10)

F(16)-F(8)-F(22),134(4)
F(16)-F(8)-F(13),14(3)
F(22)-F(8)-F(13),120(2)
F(16)-F(8)-P(2),73(3)
F(22)-F(8)-P(2),61.5(15)
F(13)-F(8)-P(2),60.0(13)
F(22)-F(9)-F(10),113(2)
F(22)-F(9)-P(2),62.1(16)
F(10)-F(9)-P(2),64.9(13)
F(22)-F(9)-F(15),93(2)
F(10)-F(9)-F(15),90.4(18)
P(2)-F(9)-F(15),57.4(12)
F(18)-F(10)-F(19),134(5)
F(18)-F(10)-F(24),26(2)
F(19)-F(10)-F(24),121(3)
F(18)-F(10)-F(9),129(4)
F(19)-F(10)-F(9),11.4(16)
F(24)-F(10)-F(9),112(2)
F(18)-F(10)-P(2),71(3)
F(19)-F(10)-P(2),64.7(18)
F(24)-F(10)-P(2),58.1(14)
F(9)-F(10)-P(2),58.8(12)
F(20)-F(11)-F(21),157(4)
F(20)-F(11)-P(2),81(2)
F(21)-F(11)-P(2),77.6(18)
F(20)-F(11)-F(17),25(2)
F(21)-F(11)-F(17),133(2)
P(2)-F(11)-F(17),56.8(10)
F(17)-F(12)-F(22),107(3)
F(17)-F(12)-F(15),91(3)
F(22)-F(12)-F(15),88.5(18)
F(17)-F(12)-P(2),64(2)
F(22)-F(12)-P(2),56.5(12)
F(15)-F(12)-P(2),56.3(11)
F(17)-F(12)-F(20),10(2)
F(22)-F(12)-F(20),97.1(15)
F(15)-F(12)-F(20),90.4(14)
P(2)-F(12)-F(20),55.9(7)
F(16)-F(13)-F(24),113(3)
F(16)-F(13)-F(21),121(3)
F(24)-F(13)-F(21),74(3)
F(16)-F(13)-F(8),7.1(15)
F(24)-F(13)-F(8),106(3)
FQ1)-F(13)-F(8),118(2)
F(16)-F(13)-P(2),68(2)
F(24)-F(13)-P(2),62.7(18)



F(21)-F(13)-P(2),64.9(16)
F(8)-F(13)-P(2),61.7(12)
F(7)-F(14)-F(23),156(4)
F(7)-F(14)-F(15),21(2)
F(23)-F(14)-F(15),136(3)
F(7)-F(14)-P(2),83(2)
F(23)-F(14)-P(2),76(2)
F(15)-F(14)-P(2),62.1(13)
F(7)-F(15)-F(14),18(2)
F(7)-F(15)-P(2),82(3)
F(14)-F(15)-P(2),64.4(13)
F(7)-F(15)-F(12),123(3)
F(14)-F(15)-F(12),114(2)
P(2)-F(15)-F(12),66.3(13)
F(7)-F(15)-F(19),114(3)
F(14)-F(15)-F(19),101.2(19)
P(2)-F(15)-F(19),61.1(13)
F(12)-F(15)-F(19),91(2)
F(7)-F(15)-F(9),129(3)
F(14)-F(15)-F(9),114(2)
P(2)-F(15)-F(9),61.2(13)
F(12)-F(15)-F(9),74.8(18)
F(19)-F(15)-F(9),17.7(10)
F(7)-F(15)-F(17),99(3)
F(14)-F(15)-F(17),90.2(18)
P(2)-F(15)-F(17),55.4(12)
F(12)-F(15)-F(17),23.9(10)
F(19)-F(15)-F(17),100.8(19)
F(9)-F(15)-F(17),88.2(19)
F(8)-F(16)-F(13),159(5)
F(8)-F(16)-F(22),32(3)
F(13)-F(16)-F(22),127(3)
F(8)-F(16)-P(2),88(3)
F(13)-F(16)-P(2),73(2)
F(22)-F(16)-P(2),56.9(11)
F(12)-F(17)-F(20),163(4)
F(12)-F(17)-P(2),92(3)
F(20)-F(17)-P(2),74.5(17)
F(12)-F(17)-F(11),148(3)
F(20)-F(17)-F(11),17.7(14)
P(2)-F(17)-F(11),56.9(10)
F(12)-F(17)-F(22),50(2)
F(20)-F(17)-F(22),113(2)
P(2)-F(17)-F(22),54.0(11)
F(11)-F(17)-F(22),100.0(16)
F(12)-F(17)-F(15),65(2)

F(20)-F(17)-F(15),113(2)
P(2)-F(17)-F(15),56.3(12)
F(11)-F(17)-F(15),98.3(16)
F(22)-F(17)-F(15),73.3(18)
F(24)-F(18)-F(10),125(5)
F(24)-F(18)-P(2),68(3)
F(10)-F(18)-P(2),83(3)
F(24)-F(18)-F(23),80(3)
F(10)-F(18)-F(23),124(4)
P(2)-F(18)-F(23),59.9(11)
F(24)-F(18)-F(19),112(3)
F(10)-F(18)-F(19),28(3)
P(2)-F(18)-F(19),56.3(10)
F(23)-F(18)-F(19),99.9(16)
F(10)-F(19)-F(22),114(2)
F(10)-F(19)-F(15),109(3)
F(22)-F(19)-F(15),80.6(18)
F(10)-F(19)-P(2),75(2)
F(22)-F(19)-P(2),55.7(12)
F(15)-F(19)-P(2),58.0(12)
F(10)-F(19)-F(18),17.9(19)
F(22)-F(19)-F(18),102.7(16)
F(15)-F(19)-F(18),94.2(16)
P(2)-F(19)-F(18),57.4(10)
F(11)-F(20)-F(17),138(3)
F(11)-F(20)-P(2),71(2)
F(17)-F(20)-P(2),66.9(16)
F(11)-F(20)-F(12),132(3)
F(17)-F(20)-F(12),6.8(16)
P(2)-F(20)-F(12),61.5(8)
F(11)-F(21)-F(23),102(2)
F(11)-F(21)-F(13),91(2)
F(23)-F(21)-F(13),109(3)
F(11)-F(21)-F(24),114(2)
F(23)-F(21)-F(24),68.7(19)
F(13)-F(21)-F(24),43.5(15)
F(11)-F(21)-P(2),63.2(15)
F(23)-F(21)-P(2),64.9(15)
F(13)-F(21)-P(2),61.0(15)
F(24)-F(21)-P(2),54.1(10)
F(8)-F(22)-F(9),123(3)
F(8)-F(22)-F(12),118(3)
F(9)-F(22)-F(12),98(2)
F(8)-F(22)-P(2),76.8(17)
F(9)-F(22)-P(2),73.2(17)
F(12)-F(22)-P(2),72.9(14)



F(8)-F(22)-F(16),14.6(12) 0(01)-C(48)-C(47),102.7(17)

F(9)-F(22)-F(16),113(2) C(49)-C(48)-C(47),128.5(18)
F(12)-F(22)-F(16),113(2) C(102)-C(103)-C(101),89(3)
P(2)-F(22)-F(16),62.5(11) C(102)-C(103)-0(02),95(3)
F(8)-F(22)-F(19),113(2) C(101)-C(103)-0(02),142(4)
F(9)-F(22)-F(19),12.0(14) C(202)-C(201)-N(201),119(3)
F(12)-F(22)-F(19),99(2) C(202)-C(201)-C(201)#1,157(4)
P(2)-F(22)-F(19),62.6(11) N(201)-C(201)-C(201)#1,83(3)
F(16)-F(22)-F(19),101.5(16)

F(8)-F(22)-F(17),97(2) Symmetry transformations used to generate
F(9)-F(22)-F(17),105(2) equivalent atoms:
F(12)-F(22)-F(17),22.9(11) #1 -x+1,-y+1,-z

P(2)-F(22)-F(17),56.6(12)
F(16)-F(22)-F(17),90.3(17)
F(19)-F(22)-F(17),101.6(18)
F(14)-F(23)-F(21),124(3)
F(14)-F(23)-F(7),10.5(17)
F(21)-F(23)-F(7),121(2)
F(14)-F(23)-P(2),70.9(18)
F(21)-F(23)-P(2),69.6(16)
F(7)-F(23)-P(2),61.8(10)
F(14)-F(23)-F(18),103(3)
F(21)-F(23)-F(18),90(2)
F(7)-F(23)-F(18),92.9(17)
P(2)-F(23)-F(18),59.7(11)
F(14)-F(23)-F(24),117(3)
F(21)-F(23)-F(24),65.4(19)
F(7)-F(23)-F(24),106.3(16)
P(2)-F(23)-F(24),54.4(10)
F(18)-F(23)-F(24),24.3(10)
F(18)-F(24)-F(13),156(4)
F(18)-F(24)-F(10),29(3)
F(13)-F(24)-F(10),129(3)
F(18)-F(24)-P(2),87(3)
F(13)-F(24)-P(2),74(2)
F(10)-F(24)-P(2),75.2(16)
F(18)-F(24)-F(21),122(4)
F(13)-F(24)-F(21),63(2)
F(10)-F(24)-F(21),133(2)
P(2)-F(24)-F(21),65.1(12)
F(18)-F(24)-F(23),76(3)
F(13)-F(24)-F(23),106(2)
F(10)-F(24)-F(23),93(2)
P(2)-F(24)-F(23),61.6(11)
F(21)-F(24)-F(23),45.9(11)
0(01)-C(48)-C(49),128(2)
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Table S6. Bond lengths [A] for Ru"-PB -Pd®.

Table 3.  Bond lengths [Agst] and angles [deg] for 1.

PPd(2)-N(8),2.081(7)
Pd(2)-N(7),2.083(7)
Pd(2)-C(43),2.102(11)
Pd(2)-C(44),2.118(10)
Pd(2)-C(45),2.137(10)
Ru(1)-N(1),2.031(8)
Ru(1)-N(4),2.044(7)
Ru(1)-N(2),2.047(8)
Ru(1)-N(5),2.052(7)
Ru(1)-N(6),2.063(7)
Ru(1)-N(3),2.067(7)
N(1)-C(1),1.342(11)
N(1)-C(5),1.373(12)
N(2)-C(10),1.321(11)
N(2)-C(6),1.368(12)
N(3)-C(11),1.326(11)
N(3)-C(15),1.358(11)
N(4)-C(20),1.351(10)
N(4)-C(16),1.390(11)
N(5)-C(21),1.327(10)
N(5)-C(31),1.385(9)
N(6)-C(30),1.351(11)
N(6)-C(32),1.373(11)
N(7)-C(37),1.344(10)
N(7)-C(33),1.345(10)
N(8)-C(38),1.328(10)
N(8)-C(42),1.358(12)
C(1)-C(2),1.378(14)
C(2)-C(3),1.378(14)
C(3)-C(4),1.339(14)
C(4)-C(5),1.449(15)
C(5)-C(6),1.432(14)
C(6)-C(7),1.404(14)
C(7)-C(8),1.370(17)
C(8)-C(9),1.349(17)
C(9)-C(10),1.380(14)
C(11)-C(12),1.408(14)
C(12)-C(13),1.360(14)
C(13)-C(14),1.370(13)
C(14)-C(15),1.400(13)
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C(15)-C(16),1.440(12)
C(16)-C(17),1.377(12)
C(17)-C(18),1.399(13)
C(18)-C(19),1.350(13)
C(19)-C(20),1.378(12)
C(21)-C(22),1.393(12)
C(22)-C(23),1.367(11)
C(23)-C(24),1.406(11)
C(24)-C(31),1.405(12)
C(24)-C(25),1.413(11)
C(25)-C(26),1.372(12)
C(26)-C(27),1.413(12)
C(26)-C(35),1.520(11)
C(27)-C(32),1.403(11)
C(27)-C(28),1.405(13)
C(28)-C(29),1.370(14)
C(29)-C(30),1.387(12)
C(31)-C(32),1.417(12)
C(33)-C(34),1.378(12)
C(34)-C(35),1.361(11)
C(35)-C(36),1.375(11)
C(36)-C(37),1.362(11)
C(37)-C(38),1.493(11)
C(38)-C(39),1.385(12)
C(39)-C(40),1.374(12)
C(40)-C(41),1.344(14)
C(41)-C(42),1.347(14)
C(43)-C(44),1.438(15)
C(44)-C(45),1.406(17)
P(1)-F(112),1.49(2)
P(1)-F(101),1.49(3)
P(1)-F(4),1.53(3)
P(1)-F(3),1.56(2)
P(1)-F(1),1.57(3)
P(1)-F(5),1.57(3)
P(1)-F(115),1.58(3)
P(1)-F(106),1.587(19)
P(1)-F(114),1.60(3)
P(1)-F(105),1.61(2)
P(1)-F(104),1.63(2)



P(1)-F(111),1.64(3)
F(1)-F(113),0.71(4)
F(2)-F(112),0.59(4)
F(3)-F(115),0.65(3)
F(3)-F(103),0.75(3)
F(3)-F(101),1.58(4)
F(4)-F(116),0.60(4)
F(4)-F(104),0.68(3)
F(4)-F(105),1.64(4)
F(4)-F(111),1.72(4)
F(5)-F(102),0.58(4)
F(5)-F(105),0.90(3)
F(5)-F(103),1.47(3)
F(6)-F(106),0.55(3)
F(6)-F(101),1.18(3)
F(101)-F(106),0.73(3)
F(101)-F(115),1.43(4)
F(101)-F(112),1.70(4)
F(103)-F(115),1.36(4)
F(104)-F(116),0.52(4)
F(111)-F(113),1.06(4)
F(112)-F(114),0.63(3)
F(113)-F(115),1.48(3)
P(2)-F(9),1.523(19)
P(2)-F(206),1.55(2)
P(2)-F(202),1.563(15)
P(2)-F(12),1.58(2)
P(2)-F(7),1.596(15)
P(2)-F(10),1.597(17)
P(2)-F(201),1.598(17)
P(2)-F(8),1.606(19)
P(2)-F(11),1.614(15)
P(2)-F(205),1.653(16)
P(2)-F(203),1.69(2)
P(2)-F(204),1.69(3)
F(7)-F(204),0.87(3)

F(7)-F(205),1.67(2)
F(8)-F(206),1.29(2)
F(8)-F(201),1.40(2)
F(9)-F(203),0.96(2)
F(9)-F(201),1.35(2)
F(10)-F(206),1.18(2)
F(11)-F(202),1.126(16)
F(11)-F(204),1.61(3)
F(12)-F(205),0.98(2)
F(12)-F(202),1.64(2)
F(12)-F(201),1.69(3)
P(3)-F(16),1.52(2)
P(3)-F(316),1.558(14)
P(3)-F(14),1.566(7)
P(3)-F(13),1.570(7)
P(3)-F(317),1.574(14)
P(3)-F(315),1.593(12)
P(3)-F(15),1.60(2)
P(3)-F(318),1.608(13)
P(3)-F(17),1.617(16)
P(3)-F(18),1.65(2)
C(46)-C(47),1.41(2)
C(47)-N(9),1.20(2)
C(49)-C(48A),1.15(5)
C(49)-C(48),1.70(3)
C(48)-N(10),1.33(2)
C(48)-C(48A),1.99(5)
N(10)-C(48)#1,1.33(2)
N(10A)-C(48A),1.25(5)
N(10A)-N(10A)#1,1.32(6)
C(50)-N(11),1.05(2)
C(50)-C(51),1.53(3)
C(52)-N(12),1.25(4)
C(52)-C(53),1.30(4)



Table S7. Bond angles [deg] for Ru”-PB -Pd“.

N(8)-Pd(2)-N(7),77.8(3)
N(8)-Pd(2)-C(43),171.8(5)
N(7)-Pd(2)-C(43),104.1(4)
N(8)-Pd(2)-C(44),140.2(4)
N(7)-Pd(2)-C(44),141.2(4)
C(43)-Pd(2)-C(44),39.8(4)
N(8)-Pd(2)-C(45),105.9(4)
N(7)-Pd(2)-C(45),167.5(5)
C(43)-Pd(2)-C(45),70.5(4)
C(44)-Pd(2)-C(45),38.6(5)
N(1)-Ru(1)-N(4),94.1(3)
N(1)-Ru(1)-N(2),79.5(3)
N(4)-Ru(1)-N(2),170.6(3)
N(1)-Ru(1)-N(5),175.0(3)
N(4)-Ru(1)-N(5),88.3(3)
N(2)-Ru(1)-N(5),98.6(3)
N(1)-Ru(1)-N(6),95.5(3)
N(4)-Ru(1)-N(6),97.6(3)
N(2)-Ru(1)-N(6),89.9(3)
N(5)-Ru(1)-N(6),79.8(3)
N(1)-Ru(1)-N(3),90.5(3)
N(4)-Ru(1)-N(3),79.0(3)
N(2)-Ru(1)-N(3),94.1(3)
N(5)-Ru(1)-N(3),94.3(3)
N(6)-Ru(1)-N(3),173.3(3)
C(1)-N(1)-C(5),117.7(9)
C(1)-N(1)-Ru(1),126.6(7)
C(5)-N(1)-Ru(1),115.8(7)
C(10)-N(2)-C(6),119.0(9)
C(10)-N(2)-Ru(1),127.1(7)
C(6)-N(2)-Ru(1),113.8(7)
C(11)-N(3)-C(15),119.6(9)
C(11)-N3)-Ru(1),125.5(7)
C(15)-N(3)-Ru(1),114.9(6)
C(20)-N(4)-C(16),116.4(8)
C(20)-N(4)-Ru(1),128.2(6)
C(16)-N(4)-Ru(1),115.4(6)
C(21)-N(5)-C(31),117.2(8)
C(21)-N(5)-Ru(1),129.2(6)
C(31)-N(5)-Ru(1),113.7(6)
C(30)-N(6)-C(32),115.6(8)
C(30)-N(6)-Ru(1),130.3(6)
C(32)-N(6)-Ru(1),114.0(6)
C(37)-N(7)-C(33),117.2(8)

S17

C(37)-N(7)-Pd(2),115.5(6)
C(33)-N(7)-Pd(2),126.6(6)
C(38)-N(8)-C(42),117.2(9)
C(38)-N(8)-Pd(2),116.3(6)
C(42)-N(8)-Pd(2),126.4(7)
N(1)-C(1)-C(2),123.3(10)
C(3)-C(2)-C(1),120.2(11)
C(4)-C(3)-C(2),118.5(12)
C(3)-C(4)-C(5),120.7(12)
N(1)-C(5)-C(6),114.0(10)
N(1)-C(5)-C(4),119.6(10)
C(6)-C(5)-C(4),126.5(11)
N(2)-C(6)-C(7),119.8(11)
N(2)-C(6)-C(5),116.9(9)
C(7)-C(6)-C(5),123.0(12)
C(8)-C(7)-C(6),118.7(13)
C(9)-C(8)-C(7),121.0(12)
C(8)-C(9)-C(10),118.3(11)
N(2)-C(10)-C(9),123.0(11)
N(3)-C(11)-C(12),122.2(10)
C(13)-C(12)-C(11),120.2(11)
C(12)-C(13)-C(14),116.2(12)
C(13)-C(14)-C(15),123.6(11)
N(3)-C(15)-C(14),118.1(9)
N(3)-C(15)-C(16),116.2(8)
C(14)-C(15)-C(16),125.6(10)
C(17)-C(16)-N(4),120.3(8)
C(17)-C(16)-C(15),125.2(9)
N(4)-C(16)-C(15),114.4(8)
C(16)-C(17)-C(18),122.1(9)
C(19)-C(18)-C(17),116.5(10)
C(18)-C(19)-C(20),121.0(10)
N(4)-C(20)-C(19),123.6(9)
N(5)-C(21)-C(22),123.6(8)
C(23)-C(22)-C(21),118.8(9)
C(22)-C(23)-C(24),120.9(9)
C(31)-C(24)-C(23),116.2(8)
C(31)-C(24)-C(25),119.6(8)
C(23)-C(24)-C(25),124.2(9)
C(26)-C(25)-C(24),120.2(9)
C(25)-C(26)-C(27),121.0(8)
C(25)-C(26)-C(35),118.3(9)
C(27)-C(26)-C(35),120.6(9)
C(32)-C(27)-C(28),118.0(10)



C(32)-C(27)-C(26),119.7(9)
C(28)-C(27)-C(26),122.3(9)
C(29)-C(28)-C(27),116.7(9)
C(28)-C(29)-C(30),122.8(10)
N(6)-C(30)-C(29),122.0(10)
N(5)-C(31)-C(24),123.3(8)
N(5)-C(31)-C(32),116.5(8)
C(24)-C(31)-C(32),120.2(8)
N(6)-C(32)-C(27),124.6(9)
N(6)-C(32)-C(31),116.1(8)
C(27)-C(32)-C(31),119.3(9)
N(7)-C(33)-C(34),123.4(9)
C(35)-C(34)-C(33),119.1(8)
C(34)-C(35)-C(36),117.3(8)
C(34)-C(35)-C(26),121.5(8)
C(36)-C(35)-C(26),121.2(8)
C(37)-C(36)-C(35),121.8(8)
N(7)-C(37)-C(36),121.1(8)
N(7)-C(37)-C(38),114.7(8)
C(36)-C(37)-C(38),124.2(8)
N(8)-C(38)-C(39),122.4(9)
N(8)-C(38)-C(37),114.9(8)
C(39)-C(38)-C(37),122.7(8)
C(40)-C(39)-C(38),119.0(10)
C(41)-C(40)-C(39),118.0(11)
C(40)-C(41)-C(42),121.4(11)
C(41)-C(42)-N(8),121.9(11)
C(44)-C(43)-Pd(2),70.7(7)
C(45)-C(44)-C(43),118.7(15)
C(45)-C(44)-Pd(2),71.4(6)
C(43)-C(44)-Pd(2),69.5(6)
C(44)-C(45)-Pd(2),70.0(6)
F(112)-P(1)-F(101),69.3(14)
F(112)-P(1)-F(4),108.4(16)
F(101)-P(1)-F(4),130(2)
F(112)-P(1)-F(3),80.1(14)
F(101)-P(1)-F(3),62.1(16)
F(4)-P(1)-F(3),166.7(15)
F(112)-P(1)-F(1),168.9(14)
F(101)-P(1)-F(1),99.6(16)
F(4)-P(1)-F(1),77.5(18)
F(3)-P(1)-F(1),96.0(17)
F(112)-P(1)-F(5),100.0(16)
F(101)-P(1)-F(5),134.5(17)
F(4)-P(1)-F(5),95.5(17)
F(3)-P(1)-F(5),72.6(14)

S18

F(1)-P(1)-F(5),88.6(17)
F(112)-P(1)-F(115),98.1(14)
F(101)-P(1)-F(115),55.4(14)
F(4)-P(1)-F(115),153.0(17)
F(3)-P(1)-F(115),23.9(12)
F(1)-P(1)-F(115),75.5(16)
F(5)-P(1)-F(115),84.6(15)
F(112)-P(1)-F(106),75.1(13)
F(101)-P(1)-F(106),27.3(12)
F(4)-P(1)-F(106),102.7(17)
F(3)-P(1)-F(106),89.2(13)
F(1)-P(1)-F(106),94.6(13)
F(5)-P(1)-F(106),161.8(14)
F(115)-P(1)-F(106),78.9(12)
F(112)-P(1)-F(114),23.4(11)
F(101)-P(1)-F(114),88.6(18)
F(4)-P(1)-F(114),86.0(16)
F(3)-P(1)-F(114),100.8(14)
F(1)-P(1)-F(114),163.2(16)
F(5)-P(1)-F(114),96.0(16)
F(115)-P(1)-F(114),120.9(14)
F(106)-P(1)-F(114),86.0(14)
F(112)-P(1)-F(105),105.9(13)
F(101)-P(1)-F(105),166.8(16)
F(4)-P(1)-F(105),62.9(15)
F(3)-P(1)-F(105),105.3(13)
F(1)-P(1)-F(105),85.1(13)
F(5)-P(1)-F(105),32.7(12)
F(115)-P(1)-F(105),115.0(13)
F(106)-P(1)-F(105),165.4(12)
F(114)-P(1)-F(105),90.1(15)
F(112)-P(1)-F(104),96.2(15)
F(101)-P(1)-F(104),106.0(16)
F(4)-P(1)-F(104),24.6(13)
F(3)-P(1)-F(104),168.2(14)
F(1)-P(1)-F(104),85.6(18)
F(5)-P(1)-F(104),119.2(14)
F(115)-P(1)-F(104),149.5(15)
F(106)-P(1)-F(104),78.9(12)
F(114)-P(1)-F(104),78.0(13)
F(105)-P(1)-F(104),86.5(11)
F(112)-P(1)-F(111),165.4(15)
F(101)-P(1)-F(111),103.3(18)
F(4)-P(1)-F(111),66.0(16)
F(3)-P(1)-F(111),108.2(15)
F(1)-P(1)-F(111),12(2)



F(5)-P(1)-F(111),94.1(16)
F(115)-P(1)-F(111),87.1(15)
F(106)-P(1)-F(111),92.7(14)
F(114)-P(1)-F(111),150.9(14)
F(105)-P(1)-F(111),83.9(15)
F(104)-P(1)-F(111),73.2(15)
F(113)-F(1)-P(1),83(4)
F(112)-F(2)-P(1),57(3)
F(115)-F(3)-F(103),153(6)
F(115)-F(3)-P(1),80(4)
F(103)-F(3)-P(1),88(3)
F(115)-F(3)-F(101),65(4)
F(103)-F(3)-F(101),127(4)
P(1)-F(3)-F(101),56.8(14)
F(116)-F(4)-F(104),47(4)
F(116)-F(4)-P(1),93(4)
F(104)-F(4)-P(1),87(3)
F(116)-F(4)-F(105),113(7)
F(104)-F(4)-F(105),143(4)
P(1)-F(4)-F(105),61.1(14)
F(116)-F(4)-F(111),140(7)
F(104)-F(4)-F(111),99(6)
P(1)-F(4)-F(111),60.2(16)
F(105)-F(4)-F(111),80(2)
F(102)-F(5)-F(105),26(4)
F(102)-F(5)-F(103),133(6)
F(105)-F(5)-F(103),139(3)
F(102)-F(5)-P(1),89(5)
F(105)-F(5)-P(1),76(2)
F(103)-F(5)-P(1),68.2(17)
F(106)-F(6)-F(101),27(3)
F(106)-F(6)-P(1),74(4)
F(101)-F(6)-P(1),61.0(18)
F(106)-F(101)-F(6),20(3)
F(106)-F(101)-F(115),135(5)
F(6)-F(101)-F(115),116(3)
F(106)-F(101)-P(1),84(4)
F(6)-F(101)-P(1),75.4(19)
F(115)-F(101)-P(1),65.5(19)
F(106)-F(101)-F(3),144(5)
F(6)-F(101)-F(3),130(3)
F(115)-F(101)-F(3),24.4(15)
P(1)-F(101)-F(3),61.0(16)
F(106)-F(101)-F(112),93(4)
F(6)-F(101)-F(112),102(3)
F(115)-F(101)-F(112),96(2)

§19

P(1)-F(101)-F(112),55.4(14)
F3)-F(101)-F(112),74(2)
F(5)-F(102)-P(1),71(5)
F(3)-F(103)-F(115),13(3)
F(3)-F(103)-F(5),109(4)
F(115)-F(103)-F(5),97(2)
F(3)-F(103)-P(1),66(3)
F(115)-F(103)-P(1),60.9(14)
F(5)-F(103)-P(1),58.8(15)
F(116)-F(104)-F(4),58(4)
F(116)-F(104)-P(1),85(4)
F(4)-F(104)-P(1),69(3)
F(113)-F(111)-P(1),71.5(18)
F(113)-F(111)-F(4),119(3)
P(1)-F(111)-F(4),53.9(14)
F(2)-F(112)-F(114),42(3)
F(2)-F(112)-P(1),104(4)
F(114)-F(112)-P(1),87(3)
F(2)-F(112)-F(101),159(5)
F(114)-F(112)-F(101),130(5)
P(1)-F(112)-F(101),55.4(13)
F(1)-F(113)-F(111),4(4)
F(1)-F(113)-F(115),119(4)
F(111)-F(113)-F(115),121(2)
F(1)-F(113)-P(1),71(3)
F(111)-F(113)-P(1),70.8(19)
F(115)-F(113)-P(1),60.6(14)
F(112)-F(114)-P(1),69(4)
F(3)-F(115)-F(103),15(3)
F(3)-F(115)-F(101),90(4)
F(103)-F(115)-F(101),99(2)
F(3)-F(115)-F(113),119(5)
F(103)-F(115)-F(113),105(2)
F(101)-F(115)-F(113),106(2)
F(3)-F(115)-P(1),76(4)
F(103)-F(115)-P(1),70.4(15)
F(101)-F(115)-P(1),59.1(16)
F(113)-F(115)-P(1),64.8(14)
F(104)-F(116)-F(4),75(5)
F(104)-F(116)-P(1),77(4)
F(4)-F(116)-P(1),66(4)
F(5)-F(105)-P(1),71(2)
F(5)-F(105)-F(4),127(3)
P(1)-F(105)-F(4),56.0(14)
F(6)-F(106)-F(101),134(6)
F(6)-F(106)-P(1),87(4)



F(101)-F(106)-P(1),69(3)
F(9)-P(2)-F(206),98.5(11)
F(9)-P(2)-F(202),147.0(11)
F(206)-P(2)-F(202),89.9(10)
F(9)-P(2)-F(12),90.2(11)
F(206)-P(2)-F(12),136.8(13)
F(202)-P(2)-F(12),63.1(9)
F(9)-P(2)-F(7),96.0(10)
F(206)-P(2)-F(7),125.1(11)
F(202)-P(2)-F(7),105.0(8)
F(12)-P(2)-F(7),95.5(10)
F(9)-P(2)-F(10),84.3(10)
F(206)-P(2)-F(10),44.1(8)
F(202)-P(2)-F(10),121.8(8)
F(12)-P(2)-F(10),174.4(10)
F(7)-P(2)-F(10),85.8(9)
F(9)-P(2)-F(201),51.3(8)
F(206)-P(2)-F(201),88.5(11)
F(202)-P(2)-F(201),97.6(9)
F(12)-P(2)-F(201),64.6(9)
F(7)-P(2)-F(201),138.6(9)
F(10)-P(2)-F(201),111.1(9)
F(9)-P(2)-F(8),93.2(11)
F(206)-P(2)-F(8),48.2(9)
F(202)-P(2)-F(8),69.0(8)
F(12)-P(2)-F(8),89.4(12)
F(7)-P(2)-F(8),169.6(9)
F(10)-P(2)-F(8),90.3(9)
F(201)-P(2)-F(8),51.8(8)
F(9)-P(2)-F(11),171.3(11)
F(206)-P(2)-F(11),77.6(9)
F(202)-P(2)-F(11),41.5(6)
F(12)-P(2)-F(11),98.0(10)
F(7)-P(2)-F(11),80.3(8)
F(10)-P(2)-F(11),87.6(8)
F(201)-P(2)-F(11),135.6(9)
F(8)-P(2)-F(11),89.9(9)
F(9)-P(2)-F(205),83.4(9)
F(206)-P(2)-F(205),172.1(12)
F(202)-P(2)-F(205),84.4(8)
F(12)-P(2)-F(205),35.3(8)
F(7)-P(2)-F(205),62.0(8)
F(10)-P(2)-F(205),143.8(9)
F(201)-P(2)-F(205),86.7(9)
F(8)-P(2)-F(205),124.2(10)
F(11)-P(2)-F(205),101.6(8)

F(9)-P(2)-F(203),34.5(9)
F(206)-P(2)-F(203),101.6(12)
F(202)-P(2)-F(203),168.1(10)
F(12)-P(2)-F(203),108.8(11)
F(7)-P(2)-F(203),66.0(9)
F(10)-P(2)-F(203),66.7(9)
F(201)-P(2)-F(203),85.7(9)
F(8)-P(2)-F(203),121.1(11)
F(11)-P(2)-F(203),138.1(10)
F(205)-P(2)-F(203),84.4(9)
F(9)-P(2)-F(204),115.2(13)
F(206)-P(2)-F(204),97.2(13)
F(202)-P(2)-F(204),95.0(11)
F(12)-P(2)-F(204),117.0(14)
F(7)-P(2)-F(204),30.5(9)
F(10)-P(2)-F(204),66.3(11)
F(201)-P(2)-F(204),166.2(12)
F(8)-P(2)-F(204),139.6(12)
F(11)-P(2)-F(204),58.2(10)
F(205)-P(2)-F(204),88.8(12)
F(203)-P(2)-F(204),80.8(12)
F(204)-F(7)-P(2),81(2)
F(204)-F(7)-F(205),131(3)
P(2)-F(7)-F(205),60.7(8)
F(206)-F(8)-F(201),109.6(18)
F(206)-F(8)-P(2),63.7(13)
F(201)-F(8)-P(2),63.8(11)
F(203)-F(9)-F(201),149(3)
F(203)-F(9)-P(2),82(2)
F(201)-F(9)-P(2),67.2(12)
F(206)-F(10)-P(2),66.0(14)
F(202)-F(11)-F(204),121.9(17)
F(202)-F(11)-P(2),66.9(11)
F(204)-F(11)-P(2),63.4(11)
F(205)-F(12)-P(2),76.7(18)
F(205)-F(12)-F(202),108(2)
P(2)-F(12)-F(202),58.1(9)
F(205)-F(12)-F(201),110(2)
P(2)-F(12)-F(201),58.4(10)
F(202)-F(12)-F(201),90.9(14)
F(9)-F(201)-F(8),111.5(16)
F(9)-F(201)-P(2),61.5(11)
F(8)-F(201)-P(2),64.4(10)
F(9)-F(201)-F(12),91.5(15)
F(8)-F(201)-F(12),92.1(15)
P(2)-F(201)-F(12),57.1(9)



F(11)-F(202)-P(2),71.6(12)
F(11)-F(202)-F(12),119.6(16)
P(2)-F(202)-F(12),58.8(9)
F(9)-F(203)-P(2),63.4(18)
F(7)-F(204)-F(11),109(3)
F(7)-F(204)-P(2),68(2)
F(11)-F(204)-P(2),58.4(11)
F(12)-F(205)-P(2),68.0(17)
F(12)-F(205)-F(7),122(2)
P(2)-F(205)-F(7),57.3(7)
F(10)-F(206)-F(8),133(2)
F(10)-F(206)-P(2),70.0(14)
F(8)-F(206)-P(2),68.1(14)
F(16)-P(3)-F(316),157.4(13)
F(16)-P(3)-F(14),103.7(15)
F(316)-P(3)-F(14),92.0(6)
F(16)-P(3)-F(13),75.6(14)
F(316)-P(3)-F(13),88.6(7)
F(14)-P(3)-F(13),179.1(4)
F(16)-P(3)-F(317),104.2(10)
F(316)-P(3)-F(317),92.6(8)
F(14)-P(3)-F(317),87.4(6)
F(13)-P(3)-F(317),93.3(7)
F(16)-P(3)-F(315),72.7(9)
F(316)-P(3)-F(315),90.9(7)
F(14)-P(3)-F(315),91.4(5)
F(13)-P(3)-F(315),87.8(5)
F(317)-P(3)-F(315),176.3(9)
F(16)-P(3)-F(15),90.2(12)
F(316)-P(3)-F(15),104.8(10)
F(14)-P(3)-F(15),95.1(10)
F(13)-P(3)-F(15),85.5(10)
F(317)-P(3)-F(15),14.7(10)
F(315)-P(3)-F(15),162.8(10)
F(16)-P(3)-F(318),22.4(12)
F(316)-P(3)-F(318),175.1(8)
F(14)-P(3)-F(318),85.1(7)

S21

F(13)-P(3)-F(318),94.3(7)
F(317)-P(3)-F(318),91.2(7)
F(315)-P(3)-F(318),85.3(8)
F(15)-P(3)-F(318),79.4(10)
F(16)-P(3)-F(17),94.5(10)
F(316)-P(3)-F(17),69.0(8)
F(14)-P(3)-F(17),89.5(6)
F(13)-P(3)-F(17),89.9(6)
F(317)-P(3)-F(17),161.2(9)
F(315)-P(3)-F(17),22.1(6)
F(15)-P(3)-F(17),172.4(11)
F(318)-P(3)-F(17),107.0(9)
F(16)-P(3)-F(18),170.6(15)
F(316)-P(3)-F(18),18.4(10)
F(14)-P(3)-F(18),85.7(9)
F(13)-P(3)-F(18),95.1(9)
F(317)-P(3)-F(18),75.0(10)
F(315)-P(3)-F(18),108.3(9)
F(15)-P(3)-F(18),88.1(11)
F(318)-P(3)-F(18),163.7(10)
F(17)-P(3)-F(18),86.2(10)
N(9)-C(47)-C(46),171(2)
C(48A)-C(49)-C(48),86(3)
N(10)-C(48)-C(49),165(2)
N(10)-C(48)-C(48A),131(2)
C(49)-C(48)-C(48A),35.2(13)
C(48)#1-N(10)-C(48),119(3)
C(48A)-N(10A)-N(10A)#1,131(3)
C(49)-C(48A)-N(10A),173(5)
C(49)-C(48A)-C(48),59(2)
N(10A)-C(48A)-C(48),127(4)
N(11)-C(50)-C(51),164(3)
N(12)-C(52)-C(53),166(4)

Symmetry transformations used to generate
equivalent atoms:
#lx y -z+1/2



Ortep diagram of the cationic part of Ru™*-QP.
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Ortep diagram of the cationic part of Ru"-bpm-Pd“.
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Ortep diagram of the cationic part of Ru"-bpm-Pd(17’-CH;CHPh).

"H-NMR (400 MHz, CD;NO,, -25 °C, 8/ppm):81.45, 1.49 (3H, d, J = 6.48 Hz, H,), 4.22 (1H, m,
Hg), 6.48 (1H, bdd, J = 6.96 Hz, Hy), 7.43-8.60 (26H, bpy, bpm, Hp-Hg).

BC-NMR (100 MHz, CD3;NO,, -25 °C, 8/ppm): 815.4 (q, Jon= 126.8 Hz, Ca), 94.8 (d, Jou= 165.0
Hz, Cg), 118.1 (d, Jeu= 168.3 Hz, Cy), 120.5 (s, C¢), 125.6 (d, Jeu= 167.5 Hz, C8, C11), 128.0 (d,
Jen= 1774 Hz, C3), 128.9 (d, Jeu= 170.8 Hz, C6, C13), 133.7, 135.0, 136.2 (d, Jou =163.3, 164.2,
161.7 Hz, Cp-Cg), 139.9, 140.0 (d, Jep = 169.1 Hz, C7, C12), 153.0, 153.9 (d, Jeu= 183.1, 180.7 Hz,
C5,C14), 157.9, 158.1 (s, C9, C10), 162.6 (d, Jey= 190.6 Hz, C2, C4), 165.5 (bs, C1).

ESI-MS : m/z =954.9; [{(bpy),'*'Ru(bpm)' °Pd(1’-CH3CHPh)} (BF4).] .

m/z=1132.9; [{(bpy)>""'Ru(bpm)' **Pd(n’-CH;CHPh)} (BF4)a] "
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Energy diagram of some frontier orbitals of [(bpy);Ru]*", [(bpy).Ru(bpm)]*", Ru*-QP (R = H, Me), Ru"-PB, Ru"-QP-Pa"**".
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DFT calculations were performed using the Gaussian-03 (rev. D02) quantum chemistry program package at the B3LYP/LanL.2DZ level.
The HOMO and LUMO energies were determined by using minimized singlet geometries to approximate the ground state.

S§25




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ENG ()
  >>
>> setdistillerparams
<<
  /HWResolution [200 200]
  /PageSize [595.276 841.890]
>> setpagedevice


