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1. General methods

All syntheses were carried out under an inert atmosphere (nitrogen or argon)
using standard Schlenk techniques unless otherwise stated. The organic
compound L was synthesized according to the published literaturel. The other
reagents and solvents were used as purchased from commercial sources without
further purification. Column chromatography was performed on silica gel (200-300
mesh) in air. NMR spectra was collected on the Brucker AVIII-400 (400 MHz) or
Brucker AVI111-600 spectrometer (600 MHz). *H and 3C{*H} NMR chemical shifts (3)
are relative to tetramethylsilane, and *'P{*H} NMR chemical shifts are relative to 85%
H3sPOs. Two-dimensional and one-dimensional NMR spectra are abbreviated as
HSQC (heteronuclear single quantum coherence), HMBC (heteronuclear multiple
bond coherence). The absolute values of the coupling constants are given in hertz
(Hz). Multiplicities are abbreviated as s (singlet), d (doublet), t (triplet), g (quartet), m
(multiplet) and br (broad). High resolution mass spectra (HRMS) experiments were
recorded on a Thermo Scientific Q Exactive instrument. UV-Vis absorption spectra

were recorded on a UV3600 spectrometer (Shimadzu, Japan).
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2. NMR and HRMS spectra
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Figure S1 The 3!P{*H} NMR (242.9 MHz, CDCls) spectrum for compound 3a
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Figure S2 The 'H NMR (600.1 MHz, CDCls) spectrum for compound 3a
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Figure S3 The 3C NMR (150.9 MHz, CDCls) spectrum for compound 3a
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Figure S4 The HRMS spectrum for compound 3a

S4




29.87
8.96

4
MeOOC ° 3p

CPPhs

Ru(PPhz)>

110 100 90 80 70 60 50 40 30 20 10 0 -10 -20 -30 -40 -50 -60

nfa R NN NN JEN ShTTS O Zoe
\Y; e\ e=——" . N N
COOQCHz3
Me00C ™ 3
[Ru]' = Ru(PPhj3),
C*H
and
C*H C™H
C*?H
N C8H
CHH JUJ C%H
L
T T T T T T T T T T T T T
12 11 10 9 8 7 6 5 4 3 2 1 0 ppm

i

o
o

v

™
Q
<

Figure S16 The *H NMR (600.1 MHz, CDCls) spectrum for compound 3b
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Figure S7 The ®C{*H} NMR (150.9 MHz, CDCls) spectrum for compound 3b
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Figure S8 The HRMS spectrum for compound 3b
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Figure S10 The *H NMR (600.1 MHz, CDCl,) spectrum for compound 3c
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Figure S11 The ®C{*H} NMR (150.9 MHz, CD-Cl,) spectrum for compound 3c
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Figure S12 The HRMS spectrum for compound 3c
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Figure S14 The 'H NMR (600.1 MHz, CDCls) spectrum for compound 3d
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Figure S16 The HRMS spectrum for compound 3d
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3. Crystallographic details
The single-crystals suitable for X-ray diffraction were grown from

dichloromethane solution layered with hexane. Single-Crystal X-ray diffraction data
were collected on an Oxford Gemini S Ultra CCD area detector for 3a with a Cu Ka
radiation (A = 1.54178 A). Multi-scan absorption corrections were applied for 3a.
Using Olex2?, the structures were solved with ShelXT? structure solution program
using Intrinsic Phasing and refined with the ShelXL* refinement package using Least
Squares minimisation. All non-hydrogen atoms were refined anisotropically unless
otherwise stated. Hydrogen atoms were placed at idealized positions and assumed the
riding model. CCDC-2447172 (3a) contain supplementary crystallographic data for
this paper. These data can be obtained free of charge from The Cambridge

Crystallographic Data Centre via http:// www.ccdc.cam.ac.uk/structures/.

Table S1 Selected Bond Lengths and Bond Angles for Complex 3a.

Bond Distances (A)

Ru(1)-C(1)  2.069(3) | C(4)-C(5) 1.428(4) | C(11)-C(12)  1.494(5)
Ru(1)-C(4)  2.134(3) | C(5)-C(6) 1.348(4) | C(5)-C(13)  1.503(4)
Ru(1)-C(7)  2.145(3) | C(6)-C(7)  1.421(4) |C(13)-C(14)  1.558(4)
Ru(1)-C(10)  2.079(3) | C(7)-C(8)  1.386(4) | C(14)-C(15)  1.567(4)
Ru(1)-0(1)  2.249(2) | C(8)-C(9)  1.398(5) | C(6)-C(15)  1.504(4)
C(1)-C(2)  1.367(4) | C(9)-C(10) 1.366(5) | Ru(1)-P(l)  2.3842(8)
C(2-C(3)  1433(4) |C(10)-C(11) 1.387(5) | Ru(1)-P(2)  2.3827(8)
C(3)-C(4)  1.358(4) | C(11)-0(1) 1.285(4) | C(2)-P(3)  1.789(3)

Bond Angels (9

C(1)-Ru(1)-C(4) 73.41(12) C(5)-C(6)-C(7) 116.7(3)
C(4)-Ru(1)-C(7) 74.91(11) C(6)-C(7)-Ru(1) 116.0(2)
C(7)-Ru(1)-C(10) 69.94(12) C(8)-C(7)-Ru(1) 120.9(2)
C(10)-Ru(1)-0(1) 60.61(10) C(7)-C(8)-C(9) 112.8(3)
C(2)-C(1)-Ru(1) 121.0(2) C(8)-C(9)-C(10) 110.9(3)

C(1)-C(2)-C(3) 113.3(3) C(9)-C(10)-Ru(1) 125.4(2)

C(2)-C(3)-C(4) 113.4(3) C(11)-C(10)-Ru(1) 96.9(2)
C(3)-C(4)-Ru(1) 118.9(2) O(1)-C(11)-C(10) 110.0(3)
C(5)-C(4)-Ru(1) 116.8(2) C(11)-0(1)-Ru(2) 92.36(18)

C(4)-C(5)-C(6) 115.5(3)
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http://www.ccdc.cam.ac.uk/structures/

Table S2 Crystal Data and Structure Refinement for 3a

Identification code 1_553202
Empirical formula C755He7Cl3sF309RUP3S
Formula weight 1507.68
Temperature/K 173.00(14)
2 [A] (CuKa radiation) 154178
crystal system Triclinic
space group P-1
a[Al 12.7589(4)
b [A] 16.0325(4)
c[A] 17.4998(6)
a[] 91.986(2)
BI°] 94.645(3)
v [°] 103.761(2)
Volume/[A3] 3460.16
VA 2
peac [gem™] 1.447
4 [mm1] 4.387
F(000) 1550
crystal size [mm?] 0.2x0.2x0.2

20 range [9
reflns collected
independent refins
data/restraints/params
GOF on F?
Ri/WR: [l = 24(1)]
R1/WR: (all data)

largest peak/hole [e A

7.164 t0 124.278
29700
10882

10882/2/868
1.044
0.0439/0.1137
0.0470/0.1168

1.28 /-1.05

512



4. Theoretical calculations

Figure S17 ACID plot of 3a’

Computational Details All structures were optimized at the B3LYP level of density
functional theory*®. Frequency calculations were performed to identify all the
stationary points as minima. All these structures evaluated were optimized by
B3LYP-D3BJ/Def2-TZVP’. NICS  values were calculated at the
B3LYP-GIAO/Def2-TZVP level and the ACID calculations were carried out at the
same level with NICS with the ACID program®®. All calculations were done in

Gaussian 16 program package, Revision A.03%°.
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5. Optimized Cartesian coordinates for all stationary points
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E=-1666.76268999 a.u.
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