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Fig. S1 *H NMR spectrum of complex 1a (600 MHz, CD,Cl,)
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Fig. S2 *C{*H} NMR spectrum of complex 1a (151 MHz, CD,Cl,)
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Fig. S3 *'P{"H} NMR spectrum of complex 1a (162 MHz, benzene-dg)
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Fig. S4 B NMR spectrum of complex 1a (128 MHz, benzene-ds)
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Fig. S5 Natural population analysis (NPA) results for complexes 1a and 2a
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Fig. S6 Cyclic voltammograms of complexes 1a and 2a. Left: a mixture of 1a and ferrocene; right: a
mixture of 2a and ferrocene. The measurements were carried out at 298 K in acetonitrile/CH,Cl, (1:1)
solutions containing the sample complexes (0.5 mM) and [BusN][PF¢] (0.1 M); scan rate: 100 mV
s ! the potentials were referenced to the Fc/Fc”.
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Fig. S7 *H NMR spectrum of complex 1b (600 MHz, benzene-dg)
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Fig. S8 *C{*H} NMR spectrum of complex 1b (151 MHz, benzene-ds)
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Fig. S9 **P{"H} NMR spectrum of complex 1b (243 MHz, benzene-ds)
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Fig. S12 Natural population analysis (NPA) results for complexes 1b and 2b
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Fig. S14 BC{*H} NMR spectrum of complex 1c (151 MHz, CD,Cl,)
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Fig. S18 The molecular image of complex 1c (for clarity, hydrogen atoms except that attached to
boron atom are omitted; the phenyl and tert-butyl groups are simplified). Selected bond lengths (A)
and angles (°): Pd1-B2, 1.987(4); Pd1...B1, 2.4689(19); Pd1-P1, 2.3348(7); Pd1-P2, 2.3371(7);
Pd1-H1A, 2.04(6); Pd1-H1B, 2.00(6); B1-H1A, 1.27(6); B1-H1B, 1.09(6); B1-H1C, 1.17(6);
B1-H1D, 1.14(6); N1-B2-Pd1, 127.4(3); N2-B2-Pd1, 126.8(2); N1-B2-N2, 105.8(3); P1-Pd1-P2,

155.75(3).
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Fig. S19 'H NMR spectrum of complex 1d (400 MHz, CD,Cl,)
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—90.20

~——P'Bu,
[ p—Fd—necs
I

~—P'Bu,

200 180 160 140 120 100 80 60 40 20 0
f1 (ppm)

Fig. S21 3'P{*H} NMR spectrum of complex 1d (162 MHz, benzene-dg)

10



-37.59

ﬁPIBU2

e

B—Pd—NCS
o
N

“——PBu,

60 50 40 30 20 10
f1 (ppm)
Fig. S22 B NMR spectrum of complex 1d (128 MHz, benzene-ds)

Y% Transmittance

1004
ss—f
goé
85
ao%
?s—f
703
ss—f
so—f
55
sné
a5
]
357
3o—f
25—2

20]

"‘\\;’ -
R Ve Vs _\f\ﬂ

Hl‘\ (HM /'\ i f’w

.1/ cr

88523

1173.74
e —
690.80

955.73

1425.87

733.30

=
w
|
-
a
=
@)
w
1476 98

801.47

40.03

4000

o
At
f=]
I~
=T
3500 3000 2500 2000 1500 1000 500
Wavenumbers (cm-1)

Fig. S23 FTIR spectrum of complex 1d (KBr disc)

11




OM~O W<k oM — OO
NGOG W00 TS9O
M~ OO oo — —
~=— N —~
O—P'Bu,
Pd—NCS
O‘_PtBU2

6 5 4 3
f1 (ppm)

Fig. S24 'H NMR spectrum of complex 2d (600 MHz, CDCls)

N
—

~N109 1 [—
200 I f—
36.95+ L;

M~ o O 0 WO D D
M~~~ © M~ T AN —— O M~ O W0 — QO - MO
N~ I~ IS O o w © @ © © 9 N UNTOOQ
0 O O < NN AN oo o] M~ M~ 0 DD DM~~~
- - T T T - [ et el M MO
- | — - e
O—P'Bu,
Pd—NCS
O‘PtBUZ
| l ‘
170 150 130 110 90 80 70 60 50 40 30 20 10

f1 (ppm)
Fig. $25 BC{*H} NMR spectrum of complex 2d (151 MHz, CDCl5)

12



—195.06

O—P'Bu,
Pd—NCS
O—PtBUZ
Pyibeio Tl
220 200 180 160 140 120 100 80 60 40 20 0
1 (ppm)

Fig. $26 *P{*H} NMR spectrum of complex 2d (243 MHz, CDCl5)

% Transmittance

981

961

921
901
88

861

82]
80
781
76
T4;
72
707
se

667

0—P'Bu,

100] e
\

\

\
\

=

2958.33 ™~

Pd—NCS

O_PtBU2

T
2860.33

292367

|

JI /""J ‘m"“\/‘f\ﬁ\ F \\/\fll \ rﬂm f"ﬁl\

-
Bl
—
—
—
-
p— el

C R ——
38—

2143.67 e
158029

1367.27

|

1182.38

1113.33

1393.57

1224.52

1137.79
1021.83

1443.26

1244 .05

989.36

774.28

2104.38
848,02~

1467 61

73287

634.16

655.85

404.97

494.87

44324

4000

3500

3000

2500

2000 1500 1000
Wavenumbers (cm-1)

80F.72

500

Fig. S27 FTIR spectrum of complex 2d (KBr disc)

13



NT—— O OO WM~ M~ o — o) N —
SO0 0XR®0R® € @ A
P~PF~M~M~©Ooooo Te} o — T
e i s o - — | | ~—
—P'Bu,
<2 N\ ‘
[ f B—Pd—NCSe
~ S |
~—PBu,
) . J o
e — =
~ o 4
© =] B
3] T T i T T @ T
7 6 5 4 3 2 1
f1 (ppm)
Fig. S28 'H NMR spectrum of complex 1e (600 MHz, CD,Cl,)
WV NOMN~ (o2}
D ONMNS — o« ONTOODANANNDRO
VOB & O NCOOIO~O©OB®
OO — o IO 0w
— T T T — DHODWVWODWMHOHONOOAN
| | —— =
_—PBu,
_— N‘\ ‘
[ J' B—Pd—NCSe
S |
“—P'Bu,
i i
180 160 140 120 100 80 60 40 20

f1 (ppm)
Fig. S29 C{*H} NMR spectrum of complex 1e (151 MHz, CD,Cl,)

14



-90.91

_—P'Bu,

/)

[ f ‘B—Pd—NCSe
L/

S
NN ‘

~—P'Bu,

150 | 1%0 I 150 | 1é0 I 1%0 I 50 Sb Tb Sb 56 46 Sb Zb 1b E
f1 (ppm)
Fig. S30 3'P{*H} NMR spectrum of complex 1e (243 MHz, CD,Cl,)

v
@D
I~
i
I/’_PtBU?
’/“‘\\\ /N\ ‘
[ J/ B—Pd—NCSe
s S |
S P'Bu;
L A oA s aa L L itk
90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)

Fig. S31 *B NMR spectrum of complex 1e (193 MHz, CD,Cl,)

15



nnnnnnnnnnnnnn

O ) WM~ e M~ O
TORNDNOQ NN
M~ O ooo — v
— e 2 —_—

O—P'Bu,
Pd—NCSe

O—P'Bu,

Ei_
37.191 LL

P17 =

200 =

8 7 6 5 4 3 2 1 C
f1 (ppm)
Fig. S33 'H NMR spectrum of complex 2e (600 MHz, benzene-ds)

16



<+ O DDOOTNO MO
0 0 M~ G OOWWWL— 6~ I~ OO © @ © o0 N O
[y COWOOOD WLWLW NO O ~r OO
[{e W {s N (o] MMM [oNeNe] <ttt MMM D O~ M~ I~
—— S NI — [ P

I

180 160 140 120 100 80 60 40 20
f1 (ppm)

Fig. S34 C{*H} NMR spectrum of complex 2e (151 MHz, CD,Cl,)

—204.12

200 150 100 50
f1 (ppm)

Fig. S35 3'P{*H} NMR spectrum of complex 2e (243 MHz, benzene-dg)

17



100+
93

961

| 5 o
b | it % ~ é %
| /O—P Bus o - x o - g
927 /ﬁ/ 5 e %
sl ) ——Pd—NCse . g . .
2 | | 2 & g %
g =T . gy |° 3 :
- 3 3
8] 5 E
| 5 B o z
62 & ] i
| 3
801
781 g ;
| B g -
761 2
4000 3500 3000 2500 2000 1500 1000 500
Wavenumbers (cm-1)
Fig. S36 FTIR spectrum of complex 2e (KBr disc)
MO N~ O WOWLW < <M M~ I~ — Q) M~
OO OOO0ad A AR
PP~~~ 0© 0o ooo oMo -
e e el — —] e
L
_—P'Bu,
N
N\
B—Pd—Ns5;
-
N
—P'Bu,
1
M e
— Hr %
P~
o <+ @
o L4 [T}
r = r r = . r o . :
8 7 6 5 4 3 2 1 0
f1 (ppm)

Fig. S37 'H NMR spectrum of complex 1f (400 MHz, CDsCN)

18




o o 0 5 NOARNLRARNNOQOO QD
[ap B o I op ] — o T T OO WO
— T — — DOWOWOWOLMNOMMOOMONONNA
- | =iy gt Sl b g E ) dhhEL S

/_PtBU2

N

\

B—Pd—N;

-

N

“—P'Bu,

| |

140 120 100 80 60 40 20

t1 (ppm)
Fig. $38 *C{*H} NMR spectrum of complex 1f (151 MHz, CD,Cl,)

(o]
=~
[*)]
T
/_PtBU2
"
N\
B—Pd—Ns
-
N
N—P'Bu,
(4 il 1 (NN | | |
| | |
200 180 160 140 120 100 80 60 40 20
f1 (ppm)

Fig. $39 *P{*H} NMR spectrum of complex 1f (162 MHz, benzene-dg)

19



-39.84

70 60 50

40 30 20 10 0
f1 (ppm)

Fig. S40 B NMR spectrum of complex 1f (193 MHz, benzene-ds)

% Transmittance

100]~

95 P
90
stsE
] g
80 %
75
?DE
555 N
] AN
] B—Pd—Nj;
BD: / I
555 N ptB U,
snf

45+

et T e el .
1

fﬂ\f“

el T |

2l
‘gi |

il
(J/ }Yg LM

ﬂ\
)
]lf. ( ‘L i

R

2131.59

42556

1657.39

616.96

4900 40
H360 43

74275
638.48

1466.35
1219.26
473 66

1380.00

1288.79

1340.34

i
|If)
o

4000 3500 3000

< .
2500 2000 1500 1000 500

‘Wavenumbers (cm-1)

Fig. S41 FTIR spectrum of complex 1f (KBr disc)

20



20

40

60

M_
oF'by \k
:ﬁ\ . — ,Jlﬁﬁ..mm 09°/2,
erl 2912
-~ G9'/2
'~ O BE 6E
a) vv.m&
o 6 6€
N
T
>
o
F oD o
@
— 9694,
N G4
3 g
o o
=
o o —_ m
R ~vE g
a—2—% &
_ _ - © G6'501y
o o) T E 66'GOL
o ¥0°90L-
o
[¢B)
o TR L1821
x 89'8Z1
= 0L°8CL]
p zl 8zl
T
(9\}
F O
A
o>
89 1 0BT [ e L9l
59/ 8€°L9L |
¥6'9 | L7 .91
mm.ww § == _ O_. ._. M~
969’
. \ i
9z'.L

80

21

100
f1 (ppm)

Fig. $43 BC{*H} NMR spectrum of complex 2f (151 MHz, CDCl5)

120

O—P'Bu,
Pd—N,
O_PTBU2
140

160

180




-192.65

O—P'Bu,
Pld—N3
O_'PiBU2

200 150

f

50
1 (ppm)

Fig. S44 3'P{*H} NMR spectrum of complex 2f (243 MHz, CDCl5)

% Transmittance

f ""w"""""-"'\ J'x_m"'u"-"\fuxu N e e \r\\
95

503 O—P'Bu,
3 Pd—N,

] O—P'Bu,

VTN Y

1367.47
1

144275

991.15

~
o

i

—

73212

81166

633.56

846,68

444 59

A00.42

4000 3500 3000

2500

2000 1500 1000
Wavenumbers (em-1)

Fig. S45 FTIR spectrum of complex 2f (KBr disc)

22



F O —_
[{e)
@)
[{e]
@)
N
. =
o ) ] B N
51T — =1 =
o
NP ) .
5 £ - =Z1¢
+ O €89
o 89
- 7891
7Ly 2 689
90'Z| = €121
rANWA Lo 3 rLL
A ]9 lL
oL/ g9 5 @ G1'2
FN.L — I GL'2
€L —lod T e o] - el
sc'L 60z @ S A\ N oo
L2 - Al - 200%
oy /] o ez ) ﬁ = W_OO !
S e . "€0'g
6174 S ve . - [
162 5 gc ] T
=) D Gc & @]
N T oy O
- o Lb 2]
N \N > Lb 2]
TN Z A4
\_w\ P o T A
Y/ < 65 el
N .
- 3 vl
- 1y 1]
2 8/
o+ Y 6L
= 62

6
f1 (ppm)

Fig. S47 'H NMR spectrum of the cross-coupling product (600 MHz, C¢Ds)
23

10

12




DWW M~~~ —WDWTOONO— OO~
hhhhhhl\hhhl\thhlrgr;ﬁ-ru?
=
S
JM 1‘ N
Ko m o
oo
. : . SRR g . ; . :
14 12 10 8 6 4 2 0
f1 (ppm)
Fig. S48 'H NMR spectrum of the cross-coupling product (600 MHz, CD-Cl.)
C)CDQ’)COCOCOO'JO'JCOI‘-I‘-(.O(D(D(")t')(\le—x—C)C)C)LOLOv(")(")(")(\I(\I\—

12 10 8 6 4 2 0
f1 (ppm)
Fig. S49 'H NMR spectrum of the cross-coupling product (600 MHz, C¢Ds)

24



Table S1. Summary of crystal data and structure refinement for complexes 1a and 1b

Complex

12-0.5(CgH14) (CH,Cl,)

Empirical formula
Formula weight
Temp, K

Crystal system
Space group

a, A

b, A

c, A

a (9

B ()

7 (9
Volume, A®

Z

deare, g €M 2

A

w,mmt

No. of data collected
No. of unique data
I:Qint

Goodness-of-fit on F
R1, WR; (1> 20(1))
R1, WR, (all data)

2

C24H44BC|N2P2Pd'O.5(CﬁH 14)' (CH2C|2)

703.22

289
Monoclinic
P2,/n
8.1561(2)
30.3997(7)
14.3424(3)
90
93.997(2)
90
3547.45(14)
4

1.317
0.71073
0.859
35003

8576
0.0428
1.128
0.0605, 0.1235
0.0824, 0.1326

Ca4H45BN,P,PdS-2(CeHe)
729.04

170
Monoclinic
P2./c
15.2903(3)
17.5028(3)
15.0487(3)

90

107.062(2)

90
3850.13(13)

4

1.258

1.54184

5.360

17318

7351

0.0284

1.024

0.0460, 0.1216
0.0544,0.1278
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Table S2. Summary of crystal data and structure refinement for complexes 1d, 1e and 1f

Complex 1d le 1f
Empirical formula C,4H44BN3P,PdS CysH44BN3P,PdSe C,4H44BNsP,Pd
Formula weight 597.84 644.74 581.79
Temp, K 150 150 295
Crystal system Triclinic Monoclinic Monoclinic
Space group P-1 Cc P2:/n

a, A 7.9460(2) 16.8528(2) 12.2561(3)
b, A 16.5470(4) 16.7026(2) 16.6838(3)
c, A 23.1657(6) 21.5950(2) 14.5569(3)
a (9 71.489(2) 90 90

B 86.395(2) 100.309(1) 105.454(2)
y (9 86.289(2) 90 90
Volume, A 2879.36(13) 5980.55(12) 2868.95(11)
Z 4 8 4

deare, g €M 2 1.379 1.432 1.347

A 1.54184 1.54184 1.54184
w,mmt 7.053 7.531 6.421

No. of data collected 26389 13545 12824

No. of unique data 11158 8551 5445

Rint 0.0412 0.0218 0.0215
Goodness-of-fit on F 1.135 1.062 1.063

R1, WR; (1> 20(1))
Rl, WRZ (a“ data)

0.0353, 0.0889
0.0489, 0.0952

0.0349, 0.0971
0.0355, 0.0979

0.0318, 0.0813
0.0350, 0.0841
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Table S3. Summary of crystal data and structure refinement for complexes 2d, 2e and 2f

Complex 2d 2e 2f
Empirical formula C,3H39NO,P,PdS C,3H39NO,P,PdSE C,,H39Ns0,P,Pd
Formula weight 561.95 608.85 545.90
Temp, K 150 170 170
Crystal system Monoclinic Monoclinic Triclinic
Space group 12/a 12/a P-1

a, A 25.0749(3) 25.1910(3) 8.4289(2)
b, A 8.1279(1) 8.1720(1) 11.8643(3)
c, A 26.3766(4) 26.5788(4) 13.2820(4)
a (9 20 20 99.726(2)
B9 103.032(1) 103.098(2) 95.763(2)
7 (9 90 90 102.906(2)
Volume, A 5237.26(12) 5329.19(13) 1262.82(6)
z 8 8 2

deare, g €M 2 1.425 1.518 1.436

LA 1.54184 1.54184 1.54184
w,mm 7.760 8.457 7.300

No. of data collected 13254 11096 14092

No. of unique data 5045 5077 4863

Rint 0.0284 0.0244 0.0299
Goodness-of-fit on F? 1.146 1.070 1.067

R1, WR, (1> 26(1))
Rl, WRZ (a“ data)

0.0305, 0.0747
0.0361, 0.0774

0.0285, 0.0734
0.0308, 0.0747

0.0253, 0.0612
0.0271, 0.0620
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