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General Information

All reactions were performed in scintillation vials under air. Solvents and reagents were used as
received without any further purification. Elemental analyses were performed at London Metropolitan
University 166-220 Holloway Road, London, N7 8DB. 'H and 3C nuclear magnetic resonance (NMR)
spectra were recorded on a Bruker-300, 400 or 500 MHz spectrometers at room temperature using CDCl;
or CD,Cl, as solvent. Chemical shifts (ppm) are referenced to the residual solvent peak. Coupling constants
(J) are given in hertz. Abbreviations used in the designation of the signals: s = singlet, br s = broad singlet,
d = doublet, br d = broad doublet, dd = doublet of doublets, ddd = doublet of doublets of doublets, m =
multiplet, td = triplet of doublets, tt = triplet of triplets, g = quadruplet, gt = quadruplet of triplets, hept =
heptet.

Preparation of the palladate dimer

[IPr-H]2[PdCl,(u-CI)], 2
— — 50 mg of palladium chloride (0.28 mmol, 1

equiv.) and 120 mg of IPr-HCI (0.28 mmol, 1
equiv.) were stirred in 1 mL of acetone at 60
N® cl© ¢ @CI N °C for 4 h. The mixture was allowed to cool

[ N Pd/ _Pd <\ ] to rt, combined with 3 mL dichloromethane
cr ¢ N and filtered through microfilter to remove
insolubles. The volatiles were removed
under vacuum to yield 170 mg (>99%) of the
- — palladate dimer [IPr.H],[PdCl,(u-Cl)], 2 as a
brown microcrystalline solid.

1H NMR (300 MHz, CD,Cl,) & (ppm) 8.84 (t, J = 1.6 Hz, 2 H; CH-(N),), 7.99 (d, J = 1.6 Hz, 4 H; CH=CH), 7.67
(t,J = 7.9 Hz, 4 H; CooroH), 7.43 (d, J = 7.9 Hz, 8 H; CperH), 2.47 (hept, J = 6.8 Hz, 8 H; CH-(CHs),), 1.32 (d, J
= 6.8 Hz, 24 H; CH;), 1.25 (d, J = 6.8 Hz, 24 H; CH).

13C NMR (300 MHz, CD,Cl,) & (ppm) 145.5 (Corno), 137.4 (N-C-N) 132.8 (CooH), 130.1 (C*-N), 127.2
(CH=CH), 125.3 (CpnetoH), 29.6 (CH-(CHs),), 24.7 (CHs), 24.3 (CHs).

Elemental analysis: calcd (%): C 53.84, H 6.19, N 4.65. Found: C 53.66, H 5.97, N 4.57.
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Hydrogens are omitted for clarity.

Figure S1: Molecular structure of 2
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Preparation of a PEPPSI precatalyst from the palladate dimers
[PACI,(Py)(IPr)] 1a
100 mg of the palladate dimer 2 (0.083 mmol, 0.5 equiv.), 40 pL (0.50 mmol, 3
A\ ™\ equiv.) of pyridine and 115 mg of potassium carbonate (0.83 mmol, 5 equiv.)
@NYN were stirred in 1 mL of acetone at 60 °C for 3 h. The mixture was allowed to
CI—PId-C
N
'’

\\\‘v

| cool to room temperature, filtered through microfilter and the solute
concentrated under reduced pressure to half its volume. Pentane (10 mL) was
@ added to precipitate the product. The precipitate was collected by filtration
X leading to 86 mg (80%) of the desired [PdCI,(Py)(IPr)] complex 1a as a pale-
yellow solid.

1H NMR (400 MHz, CDCl3) & (ppm) 8.57-8.53 (m, 2 H; CP,hoH), 7.53 (tt, J = 7.6 Hz, J = 1.6 Hz, 1 H; CV,,,.H),
7.49 (t, J = 7.7 Hz, 2 H; CA" NHC__H), 7.35 (d, J = 8 Hz, 4 H; CA i€ H), 7.13 (s, 2 H; CH=CH), 7.12-7.07 (m,
2 H; C",.0iH), 3.19 (hept, J = 6.7 Hz, 4 H; CH-(CHs),), 1.49 (d, J = 6.4 Hz, 12 H; CH3), 1.12 (d, J = 6.4 Hz, 12
H; CH,).

13C NMR (400 MHz, CDCl5) 8 (ppm) 155.0 (N-C-N), 151.5 (CPY,y0H), 146.8 (CANHC, 1), 137.5 (C™,0H), 135.3
(CAr NHCN), 130.4 (€ NHC,, H), 125.1 (CH=CH), 124.2 (CA"NHC . H), 124.1 (CY,ergH), 28.9 (CH), 26.4 (CHs),
23.4 (CH).

The data are in agreement with the reported values.!

Preparation of bispyridine adducts

[PACI,(Py),] 3a
3.0 g of palladium dichloride (16.9 mmol, 1 equiv.) and 4 mL of pyridine (49.7 mmol,

</ \:N-FE:-Ni _> 3 equiv.) were stirred in 200 mL of methanol at room temperature for 3 h. After
— CIJI \ 7/ precipitation, product was filtered and washed with 100 mL of methanol, yielding

5.30 g (93%) of the desired [PdCl,(Py),] complex 3a as a bright yellow solid.2

'H NMR (400 MHz, CDCl5) 6 (ppm) 8.87-8.81 (m, 4 H; CynoH), 7.79 (tt, J = 7.6 Hz, J = 1.6 Hz, 2 H; C,qr0H),
7.38-7.31 (m, 4 H; CperoH).

13C NMR (400 MHz, CDCl3) & (ppm) 153.5 (Cortho)s 138.7 (Cpara), 125.1 (Coneca)-

The data are in agreement with the reported values.?

[PdCl,(3-chloropyridine),] 3b

cl 50 mg of palladium dichloride (0.28 mmol, 1 equiv.) and 80 uL of pyridine (0.85

Cl — mmol, 3 equiv.) were stirred in 5 mL of methanol at room temperature for 3 h.
/ \N-Pd-N\ y After precipitation product was filtered and washed with 3 mL of methanol,
— ('3| yielding 104 mg (92%) of the desired [PdCl,(3-chloropyridine),] complex 3b as a

Cl  pale-yellow solid.
No NMR analysis could be performed due to insolubility of the product in any available NMR solvents.
Elemental analysis calcd (%) for CyoHgCl4N,Pd: C 29.70, H 1.99, N 6.93; found: C 29.77, H 2.00, N 6.96.
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Preparation of the PEPPSI precatalysts from the bis(pyridine) adducts

[PACI,(Py)(IPr)] 1a
A‘\ N/__—\N
="
CI—PId-CI
/N

g

\\“V

1.5 g of [PdCI,(Py),] 3a (4.47 mmol, 1 equiv.), 1.9 g of IPr-HCl (4.47 mmol, 1
equiv.) and 3.1 g of K,CO; (22.35 mmol, 5 equiv.) were stirred in 25 mL of
acetone at 60 °C for 3 hours. The mixture was cooled down, filtered through a
frit and dried under vacuum. Pentane (100 mL) was added to triturate the
product. The precipitate was filtered, leading to 2.63 g (91%) of the desired
[PACI,(Py)(IPr)] complex 1a as a pale-yellow solid. The data are in agreement
with the reported values.?

[PdCl,(3-chloropyridine)(IPr)] 1b

\\“V

A N/:\N
o
]

N

50 mg of [PdCl,(3-chloropyridine),] 3b (0.12 mmol, 1 equiv.), 53 mg of IPr-HCI
(0.12 mmol, 1 equiv.) and 85 mg of K,CO; (0.62 mmol, 5 equiv.) were stirred in
1 mL of acetone at 60 °C during 3 hours. The mixture was cooled down, filtered
through a microfilter and dried under vacuum. Pentane (10 mL) was added to
triturate the product. The precipitate was filtered, leading to 62.4 mg (74%) of
the desired [PdCl,(3-chloropyridine)(IPr)] complex 1b as a pale-yellow solid.

1H NMR (300 MHz, CDCls) & (ppm) 8.60 (d, J = 2.4 Hz, 1 H; C,H), 8.52 (dd, J =

5.6 Hz, J= 1.3 Hz, 1 H; C?™¢H), 7.55 (ddd, J = 8.2 Hz, J = 2.4 Hz, J = 1.3 Hz, 1 H; C?,H) 7.53-7.46 (m, 2 H; CA

NHCparaH)/ 7.35 (d, J=7.8Hz

, CATNHC  H), 7.14 (s, 2 H; CH=CH), 7.06 (dd, J = 8.2 Hz, J = 5.6 Hz, 1 H; CH),

3.16 (hept, J = 6.8 Hz, 4 H; CH-(CHs),), 1.48 (d, J = 6.6 Hz, 12 H; CHs), 1.20 (d, J = 6.9 Hz, 12 H; CH5).

13C NMR (300 MHz, CDCl5)

5 (ppm) 153.6 (N-C-N), 150.6 (C™,H), 149.5 (CPH), 146.8 (CA*NHC_ .. ), 137.6

(CPYH), 135.1 (CA'NHC-N), 132.1 (CP3), 130.5 (CA"NHC,, .H), 125.3 (CH=CH), 124.5 (C™sH), 124.2 (CA"NHC__, H),
28.9 (CH-(CHs),), 26.5 (CHs), 23.4 (CHs).

The data match the reported values.?

[PACIy(Py)(IPr*)] 1c

287 mg of [PdCl,(Py),] 3a (0.85 mmol, 1 equiv.), 811 mg of IPr*-HCI (0.85
mmol, 1 equiv.) and 590 mg of K,CO; (4.27 mmol, 5 equiv.) were stirred

> NYN& in 10 mL of acetone at 60 °C for 16 hours. The mixture was allowed to
Plgh Cl-Pd-ClI PFr,1h cool to rt, filtered through a frit and volatiles removed under vacuum.
!

~

AN

Pentane (100 mL) was added to triturate the product. The precipitate
was collected by filtration and lead to isolation of 924 mg (92%) of the
desired [PdCI,(Py)(IPr*)] complex 1c as a pale-yellow solid.

H NMR (400 MHz, CDCl3) & (ppm) 9.12-9.06 (M, 2 H; CP,hoH), 7.78 (tt, J = 7.8 Hz, J = 1.4 Hz, 1 H; C™,p4,0H),
7.47-7.39 (m, 8 H; CA'H), 7.38-7.31 (m, 2 H; C™,.oH), 7.24-7.14 (m, 12 H; CA™H), 7.10-6.96 (m, 12 H; CA'H),
6.79-6.69 (m, 12 H; CA'H), 6.38 (s, 4 H; CH-(Ph),), 4.89 (s, 2 H; CH=CH), 2.19 (s, 6 H; CHs).

13C NMR (300 MHz, CDCl5) & (ppm) 152.1 (C™,.moH), 151.0 (N-C-N), 144.8 (CA7), 144.1 (C*), 141.7 (C™),
138.3 (C*7), 138.1 (C™,4,0H), 135.6 (C*), 131.0 (C*H), 130.7 (CA'H), 129.6 (CA'H), 128.3 (CA'H), 127.9 (C*'H),
126.7 (C*"H), 126.1 (C*'H), 124.4 (CP,peroH), 124.2 (CH=CH), 51.0 (CH-(Ph),), 21.9 (CHs).

The data match the reported values.*
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[PACI,(Py)(ICy)] 1d

=\ 300 g of [PdCI,(Py),] 3a (0.89 mmol, 1 equiv.), 240 mg of ICy-HCI (0.89
%/N - N% mmol, 1 equiv.) and 618 mg of K,CO; (4.47 mmol, 5 equiv.) were stirred in
Y 6 mL of acetone at 60 °C for 3 hours. The mixture was allowed to cool to
rt, filtered through a frit and the volatiles evaporated under vacuum.
= | Pentane (50 mL) was added to triturate the product. The precipitate was
N filtered leading to 332 mg (76%) of the desired [PdCl,(Py)(ICy)] complex 1d

as a yellow solid.

1H NMR (400 MHz, CDCl3) & (ppm) 9.05-9.01 (m, 2 H; CP,4oH), 7.76 (tt, J = 7.6 Hz, J = 1.6 Hz, 1 H; CV,,,.H),
7.36-7.32 (m, 2 H; C,,...;H), 6.96 (s, 2 H; CH=CH), 5.42-5.32 (m, 2 H; C;H.,-N), 2.37 (br d, J = 10.5 Hz, 4 H;
CyHe), 1.91 (br d, J = 12.8 Hz, 4 H; CsH,,), 1.77 (br d, J = 13.3 Hz, 2 H; C;H,), 1.67-1.45 (m, 8 H; C,H,, and
CsH.,) 1.22 (qt, J = 12.7 Hz, J = 3.7 Hz, 2 H; C,H,,).

13C NMR (400 MHz, CDCl3) & (ppm) 151.4 (C™or0H), 146.3 (N-C-N), 138.0 (CV,00H), 124.5 (C*,perH), 118.3
(CH=CH), 60.3 (C;H-N), 33.8 (C,-(H),), 25.7 (C5-(H),), 25.5 (Ca-(H),).

Elemental analysis calcd (%): C 49.04, H 6.17, N 8.58. Found: C 49.06, H 5.83, N 8.45.

L - -

Figure S2: Molecular structure of 1d



[PACl,(Py)(IPent)] 1e

250 mg of [PdCl,(Py),] 3a (0.75 mmol, 1 equiv.), 400 mg of IPent-HCI (0.75
ﬂ N/:\N B mmol, 1 equiv.) and 515 mg of K,CO; (3.73 mmol, 5 equiv.) were stirred in 5
Y mL of ethyl acetate at 60 °C for 4 hours. The mixture was allowed to cool to
i F Cl=Pd-Cl room temperature, filtered and volatiles removed under vacuum. Pentane (50
/N mL) was added to triturate the product. The precipitate was collected by
@ filtration leading to 335 mg (60%) of the desired [PdCl,(Py)(IPent)] complex 1e

as a pale-yellow solid.

1H NMR (300 MHz, CDCl3) & (ppm) 8.60-8.55 (m, 2 H; CP,hoH), 7.53 (tt, J = 7.6 Hz, J = 1.6 Hz, 1 H; C,,,.H),
7.43 (t, J = 7.8 Hz, 2H, CA"NHC H), 7.23 (d, J = 7.8 Hz, 4 H; CA NHC_ . H), 7.11-7.04 (m, 4 H; H™,.¢, and
CH=CH), 2.87-2.74 (m, 4H, CH-(C,Hs),), 2.22-2.04 (m, 4H, CH,-CHs), 1.94-1.76 (m, 4H, CH,-CH,), 1.60-1.47
(m, 4H, CH,-CH3), 1.12 (t, J = 7.3 Hz, 12H, CHs), 0.79 (t, J = 7.3 Hz, 12H, CH).

13C NMR (400 MHz, CDCl5) & (ppm) 153.8 (N-C-N), 151.6 (CPoH), 144.7 (CANHC . ) 137.3 (CPY,,H), 136.9
(CATNHC.N)), 129.2 (CATNHC  H), 125.4 (CH=CH and CA"NHC__ H), 124.0 (C,eiH), 41.3 (CH), 28.9 (CH,), 27.3
(CH,), 13.0 (CH3), 11.3 (CHs).

The data match the reported values.®

[PACl,(Py)(PPhs)] 4a

IIDh In a scintillation vial flushed with argon, 100 mg of [PdCl,(Py),] 3a (0.30 mmol, 1 equiv.) and
Ph—I?—Ph 262 mg of PPh; (0.30 mmol, 1 equiv.) were stirred in 3 mL of ethyl acetate at room
CI=Pd-Cl  temperature for 18 hours. The volatiles were removed using vacuum. The crude product was
N washed with pentane (25 mL) and dried under vacuum, leading to 153 mg (98%) of the
| desired [PdCI,(Py)(PPh3)] complex 4a as a yellow solid.

=z
A

H NMR (400 MHz, CDCl3) & (ppm) 9.03-8.98 (M, 2 H; C™y0H), 7.86-7.75 (M, 7 H; C¥yur0H and C?,oioH),
7.53-7.46 (m, 3H, C™,,,H), 7.46-7.40 (m, 6 H; C*,4,H), 7.40-7.34 (m, 2 H; CP,.. H).

13C NMR (300 MHz, CDCl3) & (ppm) 151.8 (d, Jep = 1.7 Hz, CPynoH), 138.4 (CPyar0H), 135.0 (d, Jep = 10.4 Hz,
CthetaH); 1312 (d, ./C»P = 30 HZ, CPhparaH); 1294 (d, .jc,p = 576 HZ, P'C), 1283 (d; -/C-P = 113 HZ, cPhorthoH)l
124.7 (d, Jep = 3.4 Hz, CP,pporaH).

31p NMR (162 MHz, CDCl5) 6 (ppm) 28.9 (PPhs3).

Figure 2: Molecular structure of 1f
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[PACl,(Py)(SPhos)] 4b

SPhos In a vial flushed with argon, 67 mg of [PdCl,(Py),] 3a (0.20 mmol, 1 equiv.) and 90 mg of
ClI=Pd-ClI SPhos (0.22 mmol, 1.1 equiv.) were stirred in 2 mL of dichloromethane at room temperature
N for 24 hours. The volatiles were removed using vacuum. 10 mL of pentane were added to

e
. | the crude product to triturate it, and it was then washed with pentane (5 mL) and dried
under vacuum, leading to 129 mg (97%) of the desired [PdCl,(Py)(SPhos)] complex 4b as a
yellow solid.

'H NMR (400 MHz, CDCl3) 6 (ppm) 8.98-8.92 (m, 2 H; C™,,140H),8.13 (ddd, J = 12.7 Hz, J = 7.6 Hz, J = 1.5 Hg,
1 H, CArSPhosH) 7,72 (tt, J = 7.6 Hz, J = 1.6 Hz, 1 H, C™,q,0H), 7.49-7.35 (m, 2 H, CA"SPhosH), 7.35-7.27 (m, 3 H,
CATSPhosH and CPY,e0H), 7.09-7.02 (m, 1 H, CA"SPhosH), 6.60 (d, J = 8.4 Hz, 2 H, CA*SPhosH), 3.66 (s, 6 H, O-CHs),
2.22-2.40 (m, 2 H CosPhosH), 2.21-1.96 (m, 4 H, CY5PhosH), 1.82-1.46 (m, 10 H, C%/SPhosH), 1.24-0.98 (m, 6 H,
CCySPhosH).

31p NMR (162 MHz, CDCl5) 6 (ppm) 49.6 (PPhs3).

One pot synthesis of the PEPPSI precatalyst from PdCl,

[PACl,(Py)(IPr*)] 1c
Bh 30 mg of PdCl, (0.18 mmol, 1 equiv.), 161 mg of IPr*-HCl (0.18 mmol, 1
phg =\ LPh equiv.), 13.6 pL of pyridine (0.18 mmol, 1 equiv.) and 117 mg of K,CO;
N v N (0.85 mmol, 5 equiv.) were stirred in 3 mL of acetone at 60 °C for 16
&\ hours. The mixture was allowed to cool to room temperature, filtered
through a microfilter and volatiles evaporated under vacuum. Pentane
@ (25 mL) was added to triturate the product. The precipitate was
NS

Ph Cl— Pd

collected by filtration leading to 172 mg (86%) of the desired
[PACI,(Py)(IPr*)] complex 1c as a pale-yellow solid.

Catalytic test of [PdCIl,(Py)(PPh;)] 4a

Br B(OH), 4a 1 mol%
+
\O/ i; ©/ K,CO3, EtOH \O O

40 °C, 16h

Suzuki-Miyaura coupling of 4-bromoanisole and phenylboronic acid was chosen as a test reaction. A vial
was charged with 97 mg of K,CO; (0.7 mmol, 1.4 equiv) and 2.6 mg of [PdCl,(Py)(PPh3)] 1f (5 umol, 1
mol%), 1 mL of ethanol was added followed by 63 pL of 4-bromoanisole (0.5 mmol, 1 equiv) and 73 mg of
phenylboronic acid (0.6 mmol, 1.2 equiv). The mixture was stirred at 40 °C for 16 h. Volatiles were
removed under reduced pressure and the residue was analysed by H NMR. The spectrum showed
complete conversion to the expected cross-coupling product. The reaction was performed twice.
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NMR spectra

IH and BC{*H} apt NMR of [PdCl,(u-Ch],[IPr.H], (2)
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IH and BC{*H} apt NMR of [PdCl,(Py)IPr] (1a)
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IH and BC{*H} apt NMR of [PdCl,(Py),] (3a)
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IH and '3C{*H} apt NMR of [PdCl,(3-chloropyridine)IPr] (1b)

51 ok 0
| L L L L | L L L L | L L
E
=
=
880L°L ]|
ZLELL M[Eo z
289t°L —=
{39rL 6v86°LL
)
— &~
— e
11518 — ——=—= 00007
————E—
LC? O i
z © = -
()&=
z L\
) .
A\O
—
LL90 2
289072 . B
669072 ZEZ0° 1
ZseL s — = sEE0 =
LBEE L —— = -
Seanga g0
0L0S 2
9LEG Z
05€5°7
165G 2 oo
€295
60158 2
£615°8 ey ||
€625°8 ¥i80°1—
v i £e80 =

BIGEEC —
26V 9T —
£8/8°8C —

088121
8V ¥IL W
vZ1Z°SZL

6697 0EL —
9GLLZEL —
COELSEL —
9596728 —

Go8t9rL —
BLYS 6V ——
EZ85°051L —
LEISESE —

S13



IH and BC{*H} apt NMR of [PdCl,(Py)IPr*] (1c)
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IH and B3C{*H} apt NMR of [PdCl,(Py)ICy] (1d)
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IH and BC{*H} apt NMR of [PdCl,(Py)IPent] (1e)
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H, 13C{*H} and 3P NMR of [PdCl,(Py)(PPhs)] (4a)
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IH and 3P NMR of [PdCl,(Py)(SPhos)] (4b)
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