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Fig S1: a) Selected portions of the 'H NMR spectrum of the starting caffeine in
CD;CN at RT.

b) Selected portions of the 'TH NMR spectrum of the reaction products obtained
in the absence of added Na,CO5in CD;CN at RT.

¢) Selected portions of the 'H NMR spectrum of the reaction product 2a

obtained in the presence of added Na,CO3in CD;CN at RT.
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Fig S3: BC{H'} NMR spectrum of 1:1 mixture of 3¢ and AgBF,
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Fig S4: HSQC spectrum of 1:1 mixture of 3¢ and AgBF,4
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Fig S5: HMBC spectrum of 1:1 mixture of 3¢ and AgBF,
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Fig S6: '"H NMR spectrum of complex 4a in CDCl; at 298K.

Fig S7: 3'P{H'} NMR spectrum of complex 4a in CDCI; at 298K.
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Fig S8: 3C{H'} NMR spectrum of complex 4a in CDCl; at 298K.
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Fig S9: HMQC spectrum of complex 4a in CDCl; at 298K.
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Fig S10: 'H NMR spectrum of complex 4b in CDCl; at 298K.
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Fig S11: 3'P{H!} NMR spectrum of complex 4b in CDCl; at 298K.
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Fig S12: '"H NMR spectrum of complex 5a in D,0 at 298K.

Fig S13: 3'P{H'} NMR spectrum of complex 5a in D,0O at 298K.
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Fig S14: BC{H'} NMR spectrum of complex 5a in D,O at 298K.
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Fig S15: HSQC spectrum of complex 5a in D,0O at 298K.
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Fig S16: '"H NMR spectrum of complex 6a in CDCl; at 298K.
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Fig S17: BC{H'} NMR spectrum of complex 6a in CDClI; at 298K.
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Fig S18: HMQC spectrum of complex 6a in CDCl; at 298K.
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Fig S19: IR spectrum of complex 6a in KBr
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Fig S20: "H NMR spectrum of complex 8a in CD;CN at 298K.

NCH,
]
NCH,
iiyl |
CH™ 2NCH,
T
o
carbene
| Q o
8
T € o
]
r T T T
Ppm 150 100 50

Fig S21: BC{H'} NMR spectra of complex 8a in CD;CN at 298K.
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Fig S22: HMQC spectra of complex 8a in CD;CN at 298K.

Complex MRC-5 (ICs)
Cisplatin 14+1

4d > 100

5d 22+6

6b 17+1

8a > 100

Table S1. Effects of the Pd-complexes on the proliferation of MRC-5 cells. The
inhibition of cell growth is represented as ICs.
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Fig. S23: (A-E) Apoptosis profile of A2780 cells untreated (C-), treated with cisplatin
(C+), and with Pd complexes at different concentrations for 72 h.
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Fig. S24: (A-E) Apoptosis profile of SKOV-3 cells untreated (C-), treated with
cisplatin (C+), and with Pd complexes at different concentrations for 72 h.




Figure S25. Ellipsoid representation of 8d (A) and 4a (B) crystals ASU contents (50%
probability).
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Figure S26. Ortep representations of complexes 8d (A) and 4a(B). Atom labels in
use are reported.

Figure S27. Stick representation of overlapped molecular models of 4a (blue sticks)
and the related triphenylphosphine-(n3-allyl)-(tetramethylimidazolin-2-ylidene)-
palladium structure (pink sticks - CCDC Number: 714135).
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Figure S28. 3'P{H'} NMR spectra of complex 4b in DMSO-d6/D,0O recorded
immediately, 24 and 48 hours after the preparation of the solution at T =298K.
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Figure S29. H! NMR spectra of complex 6d in DMSO-d6/D,0O recorded
immediately, 24 and 48 hours after the preparation of the solution at T =298K.
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Figure S30. H' NMR spectra of complex 8a in DMSO-d6/D,0O recorded
immediately, 24 and 48 hours after the preparation of the solution at T =298K.



Table S2. Crystallographic data.

Compound 8d 4a
Formula PdC33H37N804‘BF4 PdC30H32N402P‘BF4'0.5CH2C12
M 802.91 747.24
Space group P2,/c P2/n
Crystal system Monoclinic Monoclinic
a/A 8.200(2) 8.818(2)
b/A 13.605(3) 15.614(3)
c/A 30.666(6) 23.329(5)
pB/° 96.85(3) 94.90(3)
V/A3 3396.7(12) 3200.3(11)
Z 4 4
T/K 100 100
D./g cm 1.570 1.551
F(000) 1640 1516
1(0.7A)/cm’! 5.88 7.31
Measured Reflections 77120 38281
Unique Reflections 6783 8782
Rint 0.0311 0.0304
Obs. Refl.ns [[>20(I)] 6042 8453
Omin- Omax/® 1.32-25.77 1.55-29.08
hkl ranges -10,10; -16,16; -14,38 -11,11;-21,21;-32,32
R(F?) (Obs.Refl.ns)  0.1325 0.0276
wR(F?) (All Refl.ns)  0.3219 0.0714
No. Variables 407 449
Goodness of fit 1.139 1.000
APrmax; APmin /€ A3 3.95;-4.43 1.20; -0.90
CCDC Deposition N. 1825947 1825948

Table S3. Selected bond distances and angles (A and degrees) for 8d and 4a
palladium coordination spheres. Naming schemes are reported in Fig.S2.

8d 4a
Distances Angles © Distances Angles ©)
(A) (R)
Pd_1-C19 2 2.1653(184) | C19 2-Pd_1-C20_2 68.64(58) Pd_1-C19_ 2 2.1776(20)| C19_2-Pd_1-C20_2 67.50(8)
Pd_1-C20_2 2.1467(125) | C8_3-Pd_1-C8_4 98.14(51) Pd_1-C20_2 2.1543(16)| P_4-Pd_1-C8_3 95.17(4)
Pd_1-C8_3 2.0298(123) | C8_3-Pd_1-C20_2 98.97(47) Pd_1-C8_ 3  2.0354(15)| C8_3-Pd_1-C20_2 94.62(7)
Pd_1-C8 4 2.0294(120) | C8_4-Pd_1-C19 2 94.38(58) Pd_1-P 4 2.3041(6) | P_4-Pd_1-C19 2 102.80(6)






