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Experimental methods

General considerations:

Reagents were purchased from Sigma Aldrich or Alfa Aesar and used without further
purification. Laboratory grade Tetrahydrofuran (THF) was purchased from Fisher Scientific
and dried over sodium/benzophenone and distilled prior to use. NMR data was collected at 400
or 500 MHz onlJeolor Varian instruments in CDClat 298 K and referenced
to tetramethylsilane. Gas Chromatography-Mass Spectrometry (GC-MS) data was collected
using Thermo Scientific ISQ Single Quadrupole system. Ligands L1-L7 were purchased from
Sigma Aldrich or Alfa Aesar and used without further purification. Heated and anhydrous
reactions were performed in screw cap vials or Teflon-sealed reaction tubes. All manipulations
were carried out under an inert atmosphere using standard Schlenk and glovebox techniques,
unless otherwise stated.

General procedure for palladium-catalysed Suzuki Miyaura coupling:

Inside an argon-atmosphere glovebox, a borosilicate glass vial was charged with Pd(OAc). (3.2
mg, 0.015 mmol) and cyclohexyldiphenyl phosphine oxide (L3) (8.5 mg, 0.03 mmol) with
anhydrous THF (3 mL) as solvent. Subsequently, 4-Iodotoluene (65 mg, 0.3 mmol) was added
followed by potassium tert-butoxide (67.6 mg, 0.6 mmol) and phenylboronic acid (73.16 mg,
0.6 mmol). The reaction mixture was removed from the glovebox and stirred at RT under an
argon atmosphere for 24 hours. The reaction solvent was removed under reduced pressure and
the resulting residue was extracted with hexane and dried in vacuo to afford the product (1a)
as a white powder (92 % yield).

General procedure for palladium-catalysed Negishi coupling:

Inside an argon-atmosphere glovebox, a borosilicate glass vial was charged
with Pd(PPhs), (17.3 mg, 0.015 mmol) and cyclohexyldiphenyl phosphine oxide (L3) (8.5 mg,
0.03 mmol) with anhydrous THF (3 mL) as solvent. Subsequently, 4-lodotoluene (65 mg, 0.3
mmol) was added followed by Tolylzinc iodide (1.2 ml, 0.6 mmol, 0.5 M in THF). The reaction
mixture was removed from the glovebox and stirred at RT under an argon atmosphere for 24
hours. The reaction solvent was removed under reduced pressure and the resulting residue was

extracted with hexane and dried in vacuo to afford the product (2a) as a white powder (83 %
yield).

General procedure for Pd catalyst recycling:

Following the end point of the reaction, the solvent was evaporated in a vacuum and the
resulting residue was extracted with hexane. The precipitate was re-dissolved in THF and the
reagents were added. This methodology was repeated for each subsequent catalytic cycle.

Procedure for Pd catalyst recycling with aqueous work-up:

Following the end point of the reaction the solvent was evaporated in vacuum and the resulting
residue was extracted with hexane. The precipitate was then washed with de-ionized water,
filtered, and subsequently dried in a vacuum oven overnight (30 mmHg, 120 °C). The
precipitate was re-dissolved in THF and the reagents were added. This methodology was
repeated for subsequent catalytic cycles.

Active catalyst studies — Homogenous catalysis test:

Pd(OAc), (5 mol%) and cyclohexyldiphenyl phosphine oxide (L3) (10 mol%) were stirred
under the reaction conditions with KOtBu (5 mol%) and 4-Iodotoluene (5 mol%) for 3 hours,

S3



filtered, and the filtrate was used as catalyst in the test reaction. High reactivity was observed
providing completion of the reaction under the standard conditions (24 hrs). Pd black was
observed as a precipitate, however the reaction proceeded to completion suggesting a
homogenous Pd active species.

Experimental Data ("H, 3C{'H} and Mass spec.)

1a - "H NMR (400 MHz, CDCL): § = 7.60-7.55 (d, 2H, Jus = 7.8 Hz, 0-Ar-H), 7.50-7.47 (d, 2H, Juu =
8.4 Hz, m-Ar-H), 7.42 (t,J= 7.8 Hz, 2H, Juu = 7.8 Hz, m-Ar-H ), 7.31 (t, 1H, Juu = 7.8 Hz, p-Ar-H ),
7.23-7.21 (d, 2H, Juu = 7.8 Hz, 0-Ar-H), 2.40 (s, 3H).3C['H] NMR (100 MHz, CDCl;): 6 = 141.3,
138.5,137.2,129.6, 128.9, 127.2, 127.1, 21.2. GC-MS: calcd. for C;;H,,, (m/z) = 168.09; found 168
(M-+).

1b- '"H NMR (400 MHz, CDCL,): & = 7.63-7.60 (dd, 4H, J.uu = 7.8 Hz, 0-Ar-H), 7.48-7.44 (t, 4H, Juu =
7.8 Hz, m-Ar-H), 7.38-7.34 (t, 2H, J,u = 7.8 Hz, p-Ar-H). 5C['H] NMR (100 MHz, CDCL): § = 141.4,
128.9, 127.4, 127.3. GC-MS: calcd. for C,H,, (m/z) = 154.08; found 154 (M-+).

MeO I

1c- 'H NMR (400 MHz, CDCly): 6 = 7.57-7.53 (m, 4H), 7.44-7.40 (t, 2H, Juu = 7.6 Hz, m-Ar’-H),
7.33-7.29 (t, 1H, Juu = 7.3 Hz, pAr’-H), 6.99-6.95 (d, 2H, Jux = 9.0 Hz, 0-Ar-H), 3.86 (s, 3H). 3C['H]
NMR (100 MHz, CDCl): 6 = 159.3, 141.0, 133.7, 128.9, 128.3, 126.9, 126.8, 114.3, 55.5. GC-

MS: calcd. for C;H,,O, (m/z) = 184.09; found 184 (M-+).

Cl I

1d- 'H NMR (400 MHz, CDCL): § = 7.64-7.54 (m, 4H), 7.49-7.39 (m, 5H). *C['H] NMR (100 MHz,
CDCL): 5 = 140.4, 140.0, 133.8, 129.3, 129.1, 128.8, 128.0, 127.4. GC-MS: calcd. for C,H,CL, (m/z)
= 188.04; found 188 (M-+)

F O

le- 'H NMR (400 MHz, CDCl): 8 = 7.62-7.47 (m, 4H), 7.45-7.36 (m, 3H), 7.16-7.11 (m, 2H). 3C['H]
NMR (100 MHz, CDCl;): 6 = 162.4 (d, J =246.3 Hz), 140.4, 137.3 (d, ] = 3.3 Hz), 129.0,

128.8 (d, J = 8.0 Hz), 127.4, 127.3, 115.7 (d, ] = 21.3 Hz). '’F NMR (376 MHz, CDCl;): § =-115.9.
GC-MS: calcd. for C,,HsF, (m/z) = 172.07; found 172 (M-+)

FC O

1f- 'H NMR (400 MHz, CDCL): 8 = 7.70 (bs, 4H), 7.62-7.60 (d, 2H, J.us = 7.8 Hz, 0Ar’-H), 7.50-
7.46 (t, 2H, Juy = 7.8 Hz, m-Ar’-H), 7.43-7.42 (t, 1H, Juu = 7.8 Hz, p-Ar’- H).:C['H] NMR (100 MHz,
CDCL): 6 = 144.8, 139.9, 129.8 (q, ] = 32.6 Hz), 129.5, 128.3, 127.5, 127.4, 126.2 (q, J = 3.6 Hz),
124.9 (g, J=271.7 Hz). "’F NMR (376 MHz, CDCl3): & =-62.4. GC-MS: calcd. for C;H,F;, (m/z) =
222.07; found 222 (M-+)
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HO
1i- 'H NMR (400 MHz, CDCL,): 8 = 7.55-7.51 (m, 4H), 7.40 (t, 2H, Jus = 7.6 Hz), 7.31-7.27 (m, 1H),
6.96 (d, 2H, Jus = 8.4 Hz), 3.84 (s, 1H). “C['H] NMR (100 MHz, CDCL): § = 155.2, 140.8, 134.0,
128.7, 128.4, 126.7, 115.7. GC-MS: caled. for C,H .0, (m/z) = 170.07; found 170 (M-+).

R

11- 'H NMR (400 MHz, CDCl;): 6 = 8.04 (d, 2H, J = 8.0 Hz), 7.69 (d, 2H, J = 8.0 Hz), 7.65 (d, 2H, ] =
7.6 Hz), 7.50 (t, 2H, J = 7.6 Hz), 7.41 (d, 1H, J = 7.6 Hz), 2.65 (s, 3H). *C['H] NMR (100 MHz,
CDCl): 0 =198.0, 146.0, 140.0, 136.0, 129.1, 129.0, 128.4, 127.4, 127.3, 26.8. GC-MS: calcd. for
C1H,,0, (m/z) = 196.09; found 196 (M-+).

%

/
N7
1n- '"H NMR (400 MHz, CDCL): 6 = 7.72-7.66 (m, 4H), 7.60-7.57 (m, 2H), 7.50-7.41 (m, 3H).
BC['H] NMR (100 MHz, CDCl;): 6 = 146.8, 139.3, 132.7, 129.2, 128.8, 127.8, 127.3, 119.1, 111.0.
GC-MS: calcd. for calcd. for C;HyN, (m/z) = 179.07; found 179 (M-+).

AN
N

1s- '"H NMR (400 MHz, CDCl): 6 = 8.73-8.71 (m, 1H) , 8.02-8.00 (m, 2H), 7.81-7.74 (m, 2H), 7.51-
7.42 (m, 3H), 7.27-7.24 (m, 1H). 3C['H] NMR (100 MHz, CDCl;): 6 = 157.5, 149.6, 139.3, 136.9,
129.0, 128.8, 126.9, 121.1, 120.6. GC-MS: calcd. for calcd. for C,;HsN, (m/z) = 155.07; found 155
(M-+).

%

F

2a- 'H NMR (400 MHz, CDCL;): 6 =7.56 (dd, 2H, J = 6.8, 3.4 Hz),7.48 (d, 2H, J = 8 Hz), 7.27
(m, 4H), 2.41 (s, 3H). =C['H] NMR (100 MHz, CDCL): 6 = 162.8, 160.4, 136.6, 136.2, 129.5,
128.5,126.9, 115.5 (d, J =21.2 Hz), 21.1. "’F NMR (376 MHz, CDCl;): &=-116.3. GC-

MS: caled. for Ci;H,/F, (m/z) = 186.08; found 186 (M-+).
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MeO I

2b- 'H NMR (400 MHz, CDCL,): 8 = 7.56-7.41 (m, 4H), 7.27-7.23 (m, 2H), 6.99-6.96 (m, 2H),
3.86 (s, 3H), 2.40 (s, 3H). *C['H] NMR (100 MHz, CDCl;): 6 = 158.9, 138.0, 136.4, 133.8,
1294, 128.0, 126.6, 114.2, 55.4, 21.1. GC-MS: calcd. for for C,;H,,O, (m/z) = 198.1; found 198
M-+).

2¢- 'H NMR (400 MHz, CDCL): 5 = 7.51 (d, J = 8 Hz, 4H), 7.26 (d, J = 8 Hz, 4H), 2.42 (s, 6H).
3C[tH] NMR (100 MHz, CDCl;): 6 = 138.6, 137.1, 129.5, 126.8, 21.1. GC-MS: calcd. for C,4H.,
(m/z) = 182.11; found 182 (M-+).

NMR Spectra:

S6



-
S
<
-
]
-
LR
o~
ob'z— qo'e
"
o~
L2
(]
L
m
E
L2 2
+5
=
=] L
] «+
~
n
Fo
~
2
IW n
~
n
S
~
(s}
LR n
~ e~
g
n
e
= L2
(=]
o ©
~
n
Fe
~ Lwn
o w0
FN
~
n
-~
~ Lo
o ~
]
~ J—
0
- A n
— z b
8T
L

13C [1H]

S7



EEEETL E ° -
EEERELE - 8
SRR 8848 ; S
AT = I

14130
— 13850
—137.15

1
|| J )
142 140 138 136 134 132 130 128
f1 (ppm)

220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 -20
f1 (ppm)

S8



1b

'H

6EL

5L
5944
S9'LA
S9N

994
99'¢L
9L

9L

Kooz
Ay
w0

6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 2.0 15 1.0 0.5
1 (ppm)

7.0

75

13C [1H]

S9



14137

128.89
12739

12730

/
<

-

.

T
220

MeO

1c

T
210

T
200

T
190

T
180

T
170

T
160

T
150

T
140

T
130

T T

120 110 100 90 80
f1 (ppm)

S10

70

60

50

40

30

20

T
-10

T
-20



H

EPP

74 73 72 714 70 69
f1 (ppm)

7.5

7.6

o

F£0'E

Fee

Fio01
07
0

T
4.0
f1 (ppm)

0.5

1.0

1.5

2.0

T
2.5

3.0

T
35

4.5

5.0

6.0

6.5

75

13C [1H]

S11



98b'S5—

EEEPTT—

EEEPIT—

598°8Z1 cogazl
ECIEET—
ETYEET—
0£6°0PT—
0£6°0pT—
BLT'BS5T—

ul

|

130 125 120 115
f1 (ppm)

135

140

150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

160

S12



cl
1d

H

EPPOSZ'L
=y

- R Fsee

6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 15 1.0 0.5
f1 (ppm)
S13

7.0

7.5




13C [lH]

8@ RaABLHS
\% (N
53¢ & &
g8 d § 8§
Vol [
I |
|
T T T T T T T
130 129 128 127 126 125 124
| f1 (ppm)

T T T T T T T T T T T T T T

40 35 30 25 20 15

T T T T T T T T T T
130 125 120 115 110 105 100 95 90 8 80 75 70 65 60 55 50 45
f1 (ppm)

T T T T
50 145 140 135

S14



le

'H

901
LAl
oz
0ET
9€T
i
881

10 0924

MO ORI

Q-WYOJ0YOTHI SEE' £

bSE'L
65E°¢
[
ey
Sab' L
SEp°L
s
kb L
S5b°¢
bobs
£be
625'(
9E5'¢
b5 £
055°¢
6554
Xy

145°¢
665°¢
£a9°¢

(143

80 79 78 7.7 76 75 74 73 7.2 7.1 7.0 6.9 68

f1 (ppm)

Frer
B
Bree
Foov

0.5

1.0

T
3.0 2.5 2.0 1.5

T
7.0 6.5 6.0 55 5.0 4.5 4.0 3.5
f1 (ppm)

7.5

S15



13C [IH]

6b9°'SIT
b98'sT1

891°£21
9Lzt
[rias
oL 8Z1
mnw.mm_w
596°821
bbb LET~L

EOP 0P T~
08€"THT~"

S8E°T9T—
9E8'EIT—

S9°STT
98'S11

FANat
[4yea —W.
[UaFat
[Ta:14 —N
8821
£6°821
05 LT

[ SEN
8E THT—

BE 19T~
bEEIT—

140 130 120
f1 (ppm)

150

160

-20

-10

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

220

19F

516



11587

T
-10

T
-20

T
-30

-40

T
-50

T
-60

T
-70

80 -90
f1 (ppm)

S17

T
-100

T
-110

T
-120

T
-130

T
-140

T
-150

T
-160

T
-170

T
-180

T
-190

T
-2(



F,C
1f

'H

80— -

f1 (ppm)

T

T

T
775 7.70 7.65 7.60 7.55 7.50 7.45 7.40 7.35

: . 01
e Sz
e r — — =81z

00y

7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)

7.5




13C [IH]

L0ELT—

am.mN—/
£85I
BE LZT
€57
6821
01621

a@.ou—.\.

88 6ET—

PE PP —

LOETT
am.mﬁ./.
nw.mﬁ/
BELTT
54T

678217
2.2_\
09'621

88'6ET—

PPPT—

125

130

135

140

145

f1 (ppm)

T

110

T

130

140

90 80 70 60 50 40 30 20 10
f1 (ppm)

100

120

150

50

19F

519



-6240

T
-50

T
-60

-70

T

T
-80 -90

T
-100

T
-110

T
-120

T
-130

T
-140

T
-150

T
-160

T
-170

T
-180

T
-190

T
-2(

HO

T
-10

T
-20

T
-30

-40

f1 (ppm)

S20



'H

beE—

96'7]

6.9

7.0

7.1

7.2

7.3

7.4

75

f1 (ppm)

J

-00'7

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.5

5.0

5.5

6.0

6.5

7.0

f1 (ppm)

13C [1H]

S21



S9SIT—

TL9TI~C
8EBZI~
s

PEEET—

BLOPT—

8T'SST—

|

40

T T
100 20 80 70
f1 (ppm)

T
110

T
120

T
140

T
150

S22



'H

11

e — FO0E

f1 (ppm)

Fwe |
- 80E
. o — - @0z
€08~
\n so8—
e
£0'8~ S 5 - -
s0'g" —— 0wz

[

3.0 2.5 2.0 1.5 1.0 0.5

3.5

4.0

S23

f1 (ppm)

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5

8.5



13C [lH]

IS m g umenomang
5 2 S 823Z8YRR
= = e
g £ S ARARNNF[AY
[ =

= s w @ana

= S < Ll

@ a PR

e 2 a &RER

1
| |

26.83

- IN | I
155 150 145 140 135 130 125 120
f1 (ppm)
| A
) P " P -
o My ki, >y do

220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30
f1 (ppm)

S24



N

In

'H

—00'g

—2ry

90y

T T T T T T T T

T

780 775 7.70 7.5 7.60 7.55 7.50 7.45 740

f1 (ppm)

00€

J‘L

75

90

6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 2.0 15 1.0 0.5
1 (ppm)

6.5

7.0

S25



13C [IH]

Q-WY¥040¥0THD S8 Dm/
QWNOJONOTHO 9T LL
10 8y £l

66'01T—

80'61T—

bE'LIT

T

TLTET
T6ET—

LLSPT—

-20

-10

20 10

30

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50
f1 (ppm)

220

1s

~

'H

S26



EPP2

Foer
Feve

Fae

08 — TON

g _— Lo

0.5

3.0 25 2.0 15 1.0

35

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0
f1 (ppm)

8.5

13C [IH]

EPP3 LL9L
EPP2 €0 ?W
EPPA&ZLL

£9'02T~
e —

[EAEN
wen
10621

S8'%ET—
TE6ET—

19661 —

Sb'LST—

T

T T
120 110

130

T

140

150

160

f1 (ppm)

S27



'H

2a

L —

=00'€

ST'L ML
STL aTL
oL @i
or'L @&t L
oL @&t

ac o —u

@Ze 60L~ - TP
e g
e
6L
6L
e
e
8v'L
6b'L
1S¢
1S¢
s¢e
£S¢
£5¢
vS L
bS LA
SSLA
mm.Tr

32
1L
e biL
ETL Sie -
A2 STL~E ||lemﬂ
VL mEN -

L
~N

7.3
f1 (ppm)

74

7.5

MVNS.
Frow

7.6

95 LN
4

9s¢L
(st
8SL

8S¢

35 3.0 25 2.0 15 1.0 0.5

4.0
1 (ppm)

7.0 6.5 6.0 55 5.0 4.5
528

7.5

13C[1H]



24 Y8 RBRLS ne o
P BER Q@me ww ]
R o6 SNao 3= ]
I AN %
1
|
1
i |
J A . S—— " - o e ” NURO— oo N
T T T T T T T T T T T T T T T T T T
70 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)
19F
S
Q
T T T T T T T T T T T T T T T T T T T T T T T T
10 20 10 0 10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 ~-150 -160 -170 -180 -190  -2(
f1 (ppm)

S29



2b

MeO

'H

ob'z—

o9gE—

96'9

9S¢L

72 71 70 69

f1 (ppm)

7.3

7.4

7.5

7.6

%oo.m

W?.N

Fes1

0.5

T
4.0 35 3.0 2.5 2.0 15 1.0
f1 (ppm)

4.5

5.0

7.0

7.5

13C [IH]

S30



S01T—

SE65—

STpIT—

65971~
S6'LIT—
£p6TT—"
9LEET—

9E'9ET~
96 LET~

£6'851—

@

150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

160

2c

'H

S31



10

20

30

100 90
f1 (ppm)
S32

110

120

=)
Lw
(=]
L2
- orie—
P [ wn
-
L2
~
(124 \ b
mwmv R %oo * L
N
o
[ en
L w
Lo
o &
Fel
o
b
Lw
«
L2
w
L0
n
L2
']
£89et
L Sh62T—
L'<)
10981 —
oE8ET—
Le
sze ~
oL ,F
@ZeL —_— — %wmm
g&t , ' v —_
05¢ |— 8¢ F2
0S¢ \ % ~ H
IS¢ —
es¢e
IS¢ T
Le —

MWWW

130

140

150

60



Ligand Optimisation (Table S1):

Entry L (Phosphine oxide) Spec. Conversion (%)
1 Tricyclohexyl phosphine oxide 92
2 Tri-octyl phosphine oxide 96
3 Cyclohexyl diphenylphosphine >99

oxide

4 Triphenyl phosphine oxide 91
5 Triphenyl phosphine oxide* 97
6 Diphenyl(2,4,6-trimethyl 89

benzoyl) phosphine oxide
7 3-methyl-2-phenyl-2- 86

phospholene oxide

8 1,2-bis 7

diphenylphosphinoethane

monoxide

Conditions: 0.3 mmol 4-lodotoluene, 0.6 mmol KO'Bu, 0.6 mmol Phenyl boronic acid, 10 mol%
Phosphine oxide, 5 mol% Pd (OAc),, 3ml THF, R.T., 24 hrs.(*5 mol% PdCl,).

Negishi Substrates (Table S2):

/©/ Pd(PPh;3)4 (5 mol%), O=P(Cy)Ph, (10 mol%), O
v ) ®
THF, R.T., 24 hrs R

(2 equiv)

‘I - Q) ‘( ‘/(
X=Y=1, [99%], X=1Y= Br, [99%], X=Y=1, [98%], (85%) X=Y=1, [99%],
(78%) (74%) X=1, Y= Br, [81%], (57%) (80%)
o "O . N /‘/‘O
X= I, = Br, [98%], (65%) X=1,Y= Br, [99%], X=Y=1, [99%], X=1Y= Br, [81%],
X=Y=Br, [19%] (56%) (83%) (60%)

Conditions: 0.3 mmol Ar-X, 0.6 mmol Negishi reagent, 10 mol% Phosphine oxide, 5 mol% Pd (PPhs)s,
3ml THF, R.T., 24 hrs.
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Pd catalysed Negishi recyclability (Table S3):

Table 2. Recyclability of Pd Negishi Catalyst

Cyclel® Temperature (°C) Yield (%) Selectivity
(Spectroscopic (2c: 2¢)
(Isolated))

1 R.T. >99 10:1

2 R.T. >99 11:1

3 R.T. >99 10:1

4 R.T. >99 16:1

5 R.T. 75 25:1

6 R.T. 88 16:1

7 R.T.I] 90 25:1

8 R.T.I9 96 25:1

9 R.T.I9 94 25:1

10 R.T.I9 92 25:1

Conditions: Recyclability studies w/ O=PCyPh,, Pd(PPhs)4. [a] Pd(PPhs)4 (0.015mmol), Ligand
(0.03mmol), 4-lodoanisole (0.3 mmol), Tolylzinc iodide (0.6mmol), Solvent = 2ml, Reaction time = 24
hrs. Spectroscopic yield calculated with tetramethylsilane as an internal standard. Ratio of
heterocoupled product 4-methoxy-4'-methyl-1,1'-biphenyl (2c) to homocoupled product 4,4'-
dimethoxy-1,1'-biphenyl (2c’). [b] Reaction time = 36 hrs. [c] Reaction time = 48 hrs.
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EDAX data:

EDAX analyses were carried out on an Talos F200C G2 Transmission Electron Microscope at the
University of California, Merced Imaging and Microscopy Facility. Specifications: Gun type: X-FEG
Gun brightness at 200 kV [A/cm2 /sr] 1.8-10°accelerating voltage: 200kv TEM information limit:
0.18 nm, TEM point to point resolution: 0.30 nm, STEM resolution: 0.20 nm, Oxford EDAX:
AZtec Energy TEM Advanced with X-MaxN TSR 80mm2 with 127eV resolution.

M Map Sum Spectrum

B Map Sum Spectrum

M Map Sum Spectrum

Figure S1: EDAX data for Pd Nanocomposites.
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SSNMR:

Solid state NMR spectroscopy was carried out on a 500 MHz Agilent Propulse instrument with a
Phoenix NMR HX Solid state NMR probe.

£b-3-37.2

53372 onepul ) nmruserd
202112.08 a2 UCMS00-vnmrs 500 andrew
T T I T I LI T I T T
500 400 300 200 100 0 -100 -200 -300 pPpm

Data fle

Figure S2: Solid state NMR of Pd catalyst.

Additional Negishi substrate NMR

1a
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