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Table S1 Selected bond lengths [A] and angles [deg] for compounds 1-6

1-2CH,Cl, 2+2CH,Cl, 3 4 5 6°H,0

Pd(1)—C(1) 2043(5)  [2.032(10)  PdQ2)-C(41)  2.036(9) |2.031(6)| 2.047(5)  Pd(2)-C(28)  2.041(5) |1.992(11)[2.038(3)
Pd(1)-CI(1) 23055(12) |22893)  PAQ2)-CI3)  2.274(3) [2285(2)[2.2985(15) Pd(2)-CI(3)  2.2879(15)|2.280(4) [2.2790(8)
Pd(1)—CI(2) 22857(14) | 23093)  PAQ2)—Cl4)  2294(3) |2.255(2) [2.2791(15)  Pd(2)-Cl(4)  2.3003(14)| 2.193(4) [2.2818(8)
Pd(1)—P(1) 2317712) | 22883)  Pd(2)-P(2) 2307(3) |2317(2) [2.3107(15)  Pd(2)-P(2)  2.3067(15)| 2.278(3) [2.3004(8)

C(1)-Pd(1)-Cl(1) 91.15(15) | 91.8(3) C(41)-Pd(2)-Cl(3) 90.7(3) |89.06(17)| 89.63(14) C(28)-Pd(2)-CI(3) 90.85(14) | 90.8(4) |92.06(8)
C(1)-Pd(1)-Cl(2) 89.51(15) | 88.03) C(41)-Pd(2)-Cl(4) 89.2(3) [90.33(17)|91.30(14) C(28)-Pd(2)-CI(4) 89.69(14) | 88.6(4) | 88.53(8)

CI(1)-Pd(1)-P(1) 85.73(4)  [92.40(11) CI(3)-Pd(2)-P(2) 92.53(11) | 87.56(7) | 87.14(5) CI(3)-Pd(2)-P(2) 92.21(6) [86.63(12)| 88.36(3)
CI(2)-Pd(1)-P(1) 93.83(5)  |88.28(11) CI(4)-Pd(2)-P(2) 88.13(11) |93.41(7)| 91.86(6) Cl(4)-Pd(2)-P(2) 87.28(5) [94.33(13)| 91.31(3)
PACPClz/carbene 69.53 77.33 7750 | 8255 | 68.69 7851 | 7696 | 59.73
dihedral angle
carbene/Pd1P1P1A ; i i 4 | Pd1P1P2Pd2 . .
b e dhodral angle| 3554 70.12 6993 | 3089 | 4434 | 14627 | 89.96
PACPCL/PAIPIPIA ,. ., , . N )
PTA dinedral angle | 7216 3352 33577 | 67.23 62.84" | 30.46

@ Symmetry codes: ‘1 —x, 1 —y, 1 —z;22 —x, 1 —y, -z —x, -y, —z;"x, -y, | —z;'-x,2 -y,



'H NMR, 3C NMR and 3'P NMR spectra
WO = TTH O OO M~ M -
O G W TN DO D — © > -
M NNNANN === O O o ™
N T S N N S SN 7] (SIS

4 940 €

DT
9.00 8.50
ppm (t1)

T I T I T | T | T | T I T I T | T | T
6.50 6.00 550 500 450 400 350 300 250 200 150 1.00

171.023
T~ 168.936
138,399

136.156

135447

133682

133578

130.486

130.283

130.265

130.062

129429

128 848

127573
127474
123.042

122 986

21.059
18.901
15.152

Q-

S5to
OO

-

2l LT 1 ——— o i

TTTT T I T I T T[T T T T T T T T T T I T[T T[T T[T T I T[T T[T I T[T T T T[T T T I I T T T I T T T I TT T oITTT

1t910) 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ppm (




16.450

P

CI-—PCI Cl

MWMMW»WMWW

80 70 60 50 40 30 20 10 0 -0 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110
ppm (t1)
DWW O WMTD®— M &N 0~ O T~ T -1 Mo
O WO ~ MO0 HT N O O 0o O = @ — & T o
TOO NNNN— —— +~ O ER=-N=-R=K= > N - O O
P~ M~ = P~ = P~ = [~ P~ = I~ mmmmo - - - -
I—-F‘d Cl
Cl—P@ Cl ;
|
| I
h |
|
YLy o - -
FNY- S @ ES NN
o = o b
o oD ~ = S
s @,
I I [ I | I I [ [ I | I [ [ I | I I [
050 900 850 800 750 700 650 600 550 500 450 400 350 300 250 200 150 100 0.50

nom (11}



M T TN OO PDTO—NF- O~ T O
M O W~ TT DD TT WO 0 — W0 -
© © M o0 NOOQ @O M TM 00T Mo wn P -
M — O W MO OO MDD MM Mmm q v, o
M~ M~ T 0 MO0 OO0 NN NN NN N o O N D
- v = v T T T v T v v T v v v v NN N —
|
|

CI*-PdCI

3 |
@““@
CI—Pd CIé
|
|

Il |
Ll | o I

IIIIIIII[l\III|IIII|[III|I'III|I[I\|IIIIIIII[|IIII]IIII[IIII‘IllIIlIIIlII'IlIII[IlII\'IIlIIllIIII|'IIII

1(?10) 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ppm

16.510

=0

CI—Pd -Cl

o

AP

i[IIIIIIIII]'I'II'I|I[[[li[lllllllll'l'l'l|'III[[[[E[IIIII'III'II'II'II'[[l[l[lllllllil'l'l'\I]III[[[[IIIIIII'I

60 50 40 30 20 10 0 -0 -20 -30 -40 -50 60 -70 -80 -90 -100 -11C

80 70
ppm (t1)



o YN — W oo T — O W W T W
W N O M~ NO G O O w o o T oM
®®HmE NN 88 ®» &< 33
N Y S S U S N NN e -
K|
:i Y
NTN
CI*Td’Cl
O
OO
Cl—Pd—CI
NJ\N
=/
|
|
iy
N
- " A

Wy L Ly L

=00 —= —ab I

N ™ NS o

WO - (475, N a ]

[ I | aD

T

L r~rr1rrrT1T T T Tt
900 650 800 750 7.00 650 6.00 550 500 450 400 350 3.00 250 200 150 1.00 0.50

171.584
123.107
123.049
30.908
21.198
19.006
14118

Cl—Pd=—CI

O

T'IiIIi[TT]IIIi[T'I'IIII[[T]IIIi[TT'IIIIi[T]'IIII[['I'I'III[[T]'IIII[[T'IIIII[TI'IilI[[T'I'IIII[TI'IIIII[TT'IIII[[

1(%0) 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ppm



13.662

WWWMW i iy

I|1III[I\II|II[I|1III[III1|IIH|1III|II11|IIII|1III|II1I|II[I|IIII[IIII|IIII|1III[IIII|II\I|1III[II

70 60 50 40 30 20 10 0 -10 -20 -30 -40 50 60 -70 -80 90 -100 -110
ppm (1)

- OTTONNTODM~ O N0 OoOMmMMm©O oM o) W o
O T N~ O © O — ®O M~ O N O M~ 70— O 0 o™ -~ 0
MMHmn NSNS N - - - NH T T === =0 © o o
[ S N T S SN S SN N MMM | MM m MM - - -

_—— 1278

W

O~

Cl—Pd=—Cl

=2

0e't <
i 00‘9-[

—
w
@
|

ELVE €
80'5Z <«

[ I I [ I I I I I [ [ [ [ I | [
%15)0 900 850 800 750 700 650 600 550 500 450 400 350 300 250 200 150 1.00
ppm



o o™ o ww g 9o w0 o o O™ @©
w o W — N OO @®O— M~ 0o — W W =5 w
L= 0 M g W ugg g A0 T (=] w

e 26199
T 15187

ﬂ—a—JLn—n—- AT

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

P
O

190
ppm (t1)

13.528

Ch—Pd-
=]

P
\
Cl—Pd—cCiI

SER

T

T T [T T[T T [T T[T T[T T[T T T[T T T T I T [T T [T T[T [ FO T [ TT T [T T T[T [T T [TTT T[]
80 50 40 30 20 10 0 -0 -20 -30 40 -50 60 -70 -80 -90 -100 -110

80 70
ppm (t1)



BZO'L
8v0L
90Z'L
veT L
Wzl
ELT L
60E"L
LTEL
ShE'L
89E°L
6EE"L

—

CI—T‘*CI

T 12.07

1 284

0.0

1.0

20

3.0

4.0

5.0

6.0

7.0

8.0

9.0

ppm (1)

9zZ0'vl
L2681
31 %4

L5622

\ L

LS 0E

po6'2Zl
Le0'ezl
LESLE)
629°LT)
L6L'8zl
8zs'ezl
85’6zl
869°0E1
TZLLEL
SPEEL
9pSEEL
povGeEl

ez oel
gee'gel

orye9l
PP LLL

)

X

Cl—Pd—Cl

O
O

o

N

A

N

pad

rmrryrrrrfprrrerfrrroyrrrrprrrryprrreyrrrrprrreryprrerryprrrrfrrrryprrrryprrrrrrrrprrrrprrrrprrrrpirrrryprrrrpr
| | | | | | | | | | | | | | | | | | | |

180 170 160 150 140 130 120 110 100 90 8 70 60 S50 40 30 20 10 0

190
ppm (t1)



13.549

Cl—Pd-Cl I

¥
PR e it afeniei et " - v L l e " T it (e A » o

TTTT T T T[T T[T T T T[T T T T T T T T T T T[T T T[T T T[T I T[T T I T T T[T T I T I T T T T T[T T[TTITTI TTTT

80 70 60 50 40 30 20 10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110
ppm (t1)
— N O — 0 MW O — M O oM~ — 0O M — < I~ ® O T O «—
SN O OW O — M~ OO om 5 OO T ODM~ OO — O O OWwom-—OCO
0D TEOmm N N e — —r e O OHM N OO0 D
P~ F~ P~ P~ P~ P~ P~ P~ P~ I~ P~ OO O e - e = 0000
g l
CI-—Pd—CI |
p
CI—Pd-C\
|
|
|
|
[ N
Wy L H ey
FNN - [a1] w K RICD
oS (8] © =]
(=18 <2 [=1] = ) QO=-J
w o
||||||||||||||||||l|l||||||l|||||||||\|||I|||||||I|||||||||
100 90 80 7.0 6.0 50 40 30 20 1.0 0.0

ppm (t1)



w ™~ -~ — W W~ W 50w OWN6 .o

< © — I~ ©O©®O©T D—D DO OO ) o oo o
© © © MmN T =~ WM T DO @ S oo
o — W W MmO DD -~ MM = ™~ n o
P~ I~ TO O MO O NN N NN - W o O T
- = —_—r et Tt e e v o — I NN —

T—— 28515

) all=

J’_\

o

oA
OO

CI—Fd-—C\

2%

180 170 160 150 140 130 120 110 100 9 8 70 60 50 40 30 20 10 O
ppm (11)

(2]
o
o
o
p
|
OO
Cl—Pd—ClI
T e N e e P P L T e

60 70 60 50 40 30 20 10 O -0 -20 -30 -40 -50 60 -70 -80 -90 -100 -110
ppm (1)



