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Table S1. Crystallographic data for C2.

C2
Molecular Formula C,3H»;C1I3N4Pd
Formula weigh 508.15
Temperature (K) 180(2)
Wavelength (A) 0.71073
System, space group Orthorhombic, P 21 21 21
Unit cell dimensions
a(A) 11.9601(3)
b (A) 12.4291(3)
c(A) 13.7982(3)
a (°) 90
P 90
v () 90
U (A3 2051.15(8)
Z 4
Dealc (g cm3) 1.646
p (mm) 1.305
F(000) 1024
Crystal size (mm?) 0.18x0.08x0.02
-16<=h<=14,
hkl ranges -17<=k<=16,
-17<=I<=16
2 0 Range (°) 3.35t0 25.35
Reflections collected / 31319/5805/
unique / [Riy] [R(int) = 0.0302]
Completeness to 0 o
(6=30.10° 7.5 %
Absorption correction Semi-empirical
Data/restrains/parameters 5805/0/238
Goodness-of-fit on F? 1.016

Final R indices [I>2 6 (I)]
R indices (all data)
Largest diff. peak and
hole (e A3)

R1=0.0239, wR2 = 0.0467
R1=0.0308, wR2 =0.0492

0.887 and -0.303




Table S2. Selected bond lengths (A) and bond angles (deg) for C2.

C2

Pd— N(1) 2.0293(14)

Pd - CI(1) 2.3102(6)

Pd- CI(2) 2.2969(5)

Pd - CI(3) 2.2991(5)
N(1) - Pd - CI(1) 88.15(5)
N(1) - Pd- CI(2) 179.24(6)
N(1) - Pd — CI(3) 90.44(4)
CI(1) — Pd— CI(2) 91.816(19)
CI(1) - Pd - CI(3) 178.46(2)

Cl(2) - Pd— CI(3) 89.587(19)




Figure S1. 1D and 2D NMR spectra (360 MHz, 298K, CDCl;) for 1-[2-(3,5-
dimethylpyrazol-1-yl)ethyl]-3-((S)-1-phenylethyl)-3H-imidazol-1-ium chloride (HLCI):
(a) '"H-NMR, (b) BC{'H}-NMR, (c) HSQC NMR, (d) COSY NMR.
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Figure S2. 1D and 2D NMR spectra (360 MHz, 298K, dmso-dg) for 1-[2-(3,5-
dimethylpyrazol-1-yl)ethyl]-3-((S)-1-phenylethyl)-3H-imidazol-1-ium chloride (HLCI):
(a) '"H-NMR, (b) BC{'H}-NMR, (c) HSQC NMR, (d) COSY NMR.
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Figure S3. ESI-MS spectrum of 1-[2-(3,5-dimethylpyrazol-1-yl)ethyl]-3-((S)-1-
phenylethyl)-3H-imidazol-1-ium chloride (HLCI).
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Figure S4. Infrared spectrum of 1-[2-(3,5-dimethylpyrazol-1-yl)ethyl]-3-((S)-1-
phenylethyl)-3H-imidazol-1-ium chloride (HLCI).

100

Ha v(C-H)
;é
E7 1
(5(C=0), 5(CFN)ar
- (v(C=0C), v(C=N)ar
SC-H)jp
5(C - H) oop
” 3500 3000 2500 2000 1500 1000 500

Wavenumber cm-1



Figure S5. 1D and 2D NMR spectra (400 MHz, 298K, CDCl;) for 1-[2-(3,5-
dimethylpyrazol-1-yl)ethyl]-3-((S)-1-phenylethyl)-3H-imidazol-2-ylidene (L): (a) 'H-
NMR, (b) BC{'H}-NMR, (c) HSQC NMR, (d) COSY NMR.
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Figure S6. Infrared spectrum of 1-[2-(3,5-dimethylpyrazol-1-yl)ethyl]-3-((S)-1-
phenylethyl)-3H-imidazol-2-ylidene (L).
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Figure S7. SEM-FEG analyses of the Pd materials produced with (a) [L]/[Pd] = 0.1; (b)
[HLCI]/[Pd] = 0.3; (c) [HLCI]/[Pd] = 0.5; (d) [HLCI]/[Pd] = 1.0.

EHT= 200kV. 60.00 K X Mag= 16000KX ~ WD=386mm File Name=LFGO084_06.tif
ESBGrid= 400V ESBGrid= 400V Signal A=

EHT= 200KV 20000KX  WD=37mm  File Nam 80_051 Mag = 17000 K WD=37mm  File Name = LFGOB0_02.if
ESBGrid= 400V  Signal A= SE2 ESBGrid= 400V Signal A= SE2

EHT= 200kV Mag= 7000KX  WD=35mm File Name = LFG090_O5.tf Mag= 15000KX ~ WD=35mm File Name = LFG090_04.if
ESBGrid= 400V Signal A= SE2 ESBGrid= 400V Signal A= SE2

EHT= 200KV X 35mm X Y Mag= 10000KX  WD=35mm  File Name = LFG091_09.if
ESBGrid= 400V Signal A= SE2 ESBGrid= 400V Signal A= SE2




Figure S8. Infrared spectrum of (a) N1 and (b) N2.
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Figure S9. 1D and 2D NMR spectra (360 MHz, 298K, CDCIl;) for Chloro[($)-3-(2-
(3,5-dimethyl-1H-pyrazol-1-yl)ethyl)-1-(1-phenylethyl)-1 H-imidazol-2-
ylidiene)]silver(I) (Cag): (a) 'H-NMR, (b) BC{'H}-NMR, (c) HSQC NMR, (d) COSY

NMR.
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Figure S10. ESI-MS spectrum of Cjg.
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Figure S11. Infrared spectrum of Cag.
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Figure S12. 1D and 2D NMR spectra (600 MHz, 298K, CDCls) for dichloro[(S)-3-(2-
(3,5-dimethyl-1H-pyrazol-1-yl)ethyl)-1-(1-phenylethyl)-1 H-imidazol-2-ylidiene)-

k! N]palladium(II), (C1): (a) 'H-NMR, (b) BC{'H}-NMR, (c) COSY NMR, (d) ROESY
NMR, (e) HSQC NMR, (f) HMBC NMR.
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Figure S13. HR-ESI-MS spectrum of C1; (top) experimental, (bottom) simulated.
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Figure S14. Infrared spectrum of C1.
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Figure S15. 1D and 2D NMR spectra (360 MHz, 298K, dmso-dg) for trichloro[(S$)-3-(2-
(3,5-dimethyl-1H-pyrazol-1-yl)ethyl)-1-(1-phenylethyl)-1 H-imidazol-3-ium-
k! N]palladium(II), (C2): (a) '"H-NMR, (b) BC{'H}-NMR, (c) HSQC NMR, (d) COSY
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Figure S16. ESI-MS spectrum of C2.
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Figure S17. Infrared spectrum of C2.
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Figure S18. HR-TEM micrographs of Pd nanoparticles (a) N1 and (b) N2 after catalytic
experiments.
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