Accompanying Material

This document includes relevant spectral data for all of the compounds presentedin

the Experimental chapter.

1.1 Tris(4 -biphenyl)phosphine
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1.1.2 Mass spectra



1.1.3 CHN elemental analysis

CHN Microanalytical Service Results

Name [ ake %QE\QAF | CompoundID [bma -3-A48 | QM@
Element [ %cC | % H % N % Rest
Observed 1 | %3¢ | 13
()bser\edZ i(_ix t-25 T e = 1-28
Mean | 8% 3e .-
Calc (theory) |  83.\\ _e-31

~“omments: Check std within sp«.uhcd limits YES \() (oumer/run no: 7210 23

1.2 (4-biphenyl) diphenylphosphine

P.

N\ Ph

Ph

Compound reference kr3al0

1.2.1 NMR spectra
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*P-optim ised HMQC with a coupling of 12 Hz
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1.2.3 CHN elemental analysis

CHN Microanalytical Service Results

PP .
Name | Wola fppaby [ CompoundID [ ema -3-ic PPha CA)

Element | % Y %N | %Rest
Observed 1 joSa

erved 1. fd:le | S ! (0.2 ]
Observed 2 ‘ 4.6 I B T
— i S 4 | s

= |Ir'® ' I

Mean ‘ 4-368 ] ('
Cale (theory) 7|¥ ssaaq o . S Uc - | 9995

~omments: Check std within specified limits Y ES /NO. Counter/run no: Zioz?

1.3 (4-benzylbenzene)diphenylphosphine

Per,
\/Ph
Ph
Compound reference kr3e20
1.3.1 NMR spectra
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’C-optimised HMQC with a coupling of 145 Hz
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1.3.2 Mass spectra
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1.3.3 CHN elemental analysis

CHN Microanalytical Service Results

Name | WKake Appleby | Compound ID [ Rma-3-20 PPhy (Ph(H,PL)
Element ’ % C [ % H % N % Rest
Observed 1 7 T g4 .84 b-20 - i | .9
Observed 2 ; £S .1 b.25 : | 8- by

Mean I 84.9% b-222 e H -
Cale (theory) | 8520 € ol - %70

—~omments: Check std within specified limits YES /NO. Counter/run no: 2102 3

1.4 [PA(CI) A(CsHsCN) ]

PhCN/,,  wCl
Pd_
a1 NCPh

Compound reference kri2e26

1.4.1 NMR spectra
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C-optimised HMQC with a coupling of 145 Hz
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1.4.2 CHN elemental analysis

CHN Microanalytical Service Results

Name [ AreLERY | _Compound ID | kma-2-2 b

[PA Cip (veon), ]
Element % C % H % N ' % Rest
Observed 1 Gu-4y $? 129 <45 Fo
Observed 2 Y4 .4y 2.4 8 1-32 ’ 43 »;';:‘
Mean Gt .ot 35 ¥ : , 13l
Calc (theory) 433\ | 2.3 [ 13 46 .23

comments: Check std within specified limits YES/ NO. Counter/run no: TARA

1.5 [Pd(Cl ) (PPhs),]

Ph3P-’1,,_ ‘\\\Cl
Pd ’\
1" “VPPh,

Compound reference kre23

1.5.1 NMR spectra

H
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*C-optimised HMQC with a coupling of 145 Hz

ppm
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1.5.2 CHN elemental analysis
CHN Microanalytical Service Results
Name | Koke Vppleby [ Compound ID | [Pd Cc2(PPnr1)2 )
~
Element ! % C ‘ % H E % N % Rest
Observed 1 L . 8 ?ﬁ; ! .g:_f
Observed 2 % 2k I
Mean | 51- X\ 4.283
. : — =5
Calc (theory) | b\ 60 | 4 -3\ \ 34 -A
“omments: Check std within specified limits Y ES// NO. Counter/run no: 246

1.6 [Pd(Cl 2)(PPh2Me) 2]

Compound reference kr3al10

MePh,Prr,,  WCl
-
c1” “YPPhMe

17



1.6.1 NMR spectra
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C-optimised HMQC with a coupling of 145 Hz
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1.6.2 Mass spectra

T v6S 265 omn 885 mm_wm;; v85 78S 085 8/S 9.6 ¥.S N.h,m. _‘ 0/ = 895 995 95 .
N-:-P_ L 1 K 1 | _ ,_ _ R N 1 S 1 | | 7_
66'285 | |
[
£BLas 96°€LS _
96'8.G _ |
. .
869/5 | ,ete [
| | WH
L6'6.S
_ 16'G.S
€9/ 86'L.5 00l
+04 SN 401 (1L51°2) 68 B40002SPYS
1 1 1 I I S (= 1 | | _ W | o m - 1 L. I_.|.k.\O
66785 |
66'185 | 6628
66845
| | .o
66'9/5 | 667.G =
,
66'6.5 I
i L
66°G/G
zZ1e817 66°2L5 004
+04 SW 401 9ZH9ZOZdZIOLPd (00°1°00°L) SI (805°0) BX000ZSPAS

L .

0L L-g-euy

20



8¢

6'GL

L) e

€20 LYS
[wdd] 112 uesy ewbisw [equ] e [wdd] e zw

Pd2dID9CHOZ O
BINULIOS # 2Z/W "Sseap

L 1G20°LvS

i) oS ors s 28 ors 8€s %S ves ;
VY < J J ~ v e 00
eretna ¥920°6€S
G0
¥220°2Y¥S
6v20°5YS
192005 rok
Sl
2v20'evS RogbvS
X
(P61-LpL)# WWL L-€° L 'SN+ %BE_
BAISOd 10dV
40.L1001w Juawnusu|
ur _on_w\ mv_ooolmmunm SuleN uoissiwgng
w09zl 00¥HM 10dV poule

0:€¥°01 S102/¥0/02
Jui

10dY 04 L-£-Buy

ajeq uonisinboy

Pjul IDdY BX0002SPAs

aweud|l4 sisAleuy

uonewuoyu) sishjeuy

Joday aoialeg Aljawoayoadg ssep - Aisiwayo - IO A

21



1.6.3 CHN elemental analysis

CHN Microanalytical Service Results [Pd (ci)2 (PPhyMe) A

Name | KoXae (\?P(LL:\} | Compound ID _[kma - 4-(4

Element % C % H % N % Rest
Observed 1 <Y -3 4 .4l s - 2
Observed 2 St

Mean <Y .2 4.9 3

Calc (theory) oS 4 -SY% — 40 . Ly
“omments: Check std within specified limits YES/ NO. Counter/run no: 24l )

1.7 [PA(CI) o(P(Ph(p-OMe) )s).]

P(Ph(p-OMe))5 1,,. d_“\\Cl

1™ YP(Ph(p-OMe)),

Compound reference kr3e38

1.7.1 NMR spectra

H
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C-optimised HMQC with a coupling of 12 Hz
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1.7.2 Mass spectra
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1.7.3 CHN elemental analysis

CHN Microanalytical Service Results [pd (¢ Oz (P (Phowe }3)2 B

Name | Koo Apdelsy | Compound ID | kma-3-38

~7
Element | % C % H % N ( % Rest
Observed 1 | e.q \ TR
Observed 2 |
Mean Sb - LZH =
Calc (theory) J SR 4.30 = 28.0j
“omments: Check std within specified limits YES / NO. Counter/run no: 204

1.8 [Pd(CI) A(P(Ph(p-CFs))s):]

P(Ph(p'CF3))3 tey, Pd"‘\\CI
C1” YP(Ph(p-CEy)),

Compound reference kr3e39

1.8.1 NMR spectra

H
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1.8.2 CHN elemental analysis

CHN Microanalytical Service Results [Pd (02 Pivneedal

Name | Woa HApplaly | Compound ID | Rmao-3-39
Element % C % H % N \ % Rest
Observed 1 Sl Y 2-13 - ;_j . \,‘<,l
Observed 2 Ul 6| 2. 0% ‘ " S% 7- 22
Mean k. G 2 .\o\ ~ L
Calc (theory) 45-45 218 = | S-3*
“omments: Check std within specified limits}(ES /NO. Counter/run no: 20U
(PhPh);Prn,, . wCl
P pdl
c1”” “YP(PhPh),
Compound reference kri3a49
1.9.1 NMR spectra
H
T T T T T T T T T ‘ .
8.0 7.8 7.6 7.4 7.2 7.0 6.8 6.6 6.4 6.2 ppm
lH {31P}

8.2 8.0 7.8 7.6 7.4 7.2 7.0 6.8 6.6 6.4 6.2 ppm

28



31P {lH}

35 30 25 20 15 10 5 ppm

$P-optimised HMQC with a coupling of 12 Hz

¥}Jvmmk, ppm

F15

-20

~25

~30

|

-35

~40

8.1 8.0 7.9 7.8 7.1 7.6 7.5 7.4 ppm

*C-optimised HMQC with a coupling of 145 Hz

,ﬂﬁM&A¥ ppm

Fl22

124
126

128

~130
132

134

136

138

R L I L B I IR 140
8.0 7.9 7.8 7.7 7.6 7.5 7.4 ppm



*C-optimised HMQC with a coupling of 12 Hz
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1.9.2 Mass spectra
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1.9.3 CHN elemental analysis

CHN Microanalytical Service Results [Pd ()2 (P(ﬂf’h)}—;-l
Name | Kote Appleby | Compound ID | kma - 3-41
=y
Element % C % H % N % Rest
Observed 1 Li-- - | 21.2%
Observed 2 o er 3 >\
Mean “%. O - R ‘ -
Calc (theory) |  34-bS A o — | 20.b%
_omments: Check std within specified limits YES// NO. Counter/run no: 2ol /
1.10[Pd(Cl) (PPhy(PhPh)),]
(PhPh)thPlh"Pd'M\Cl
C1” Y PPh,(PhPh)
Compound reference krall
1.10.INMR spectra
H
I I I I I I I I 1
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*C-optimised HMQC with a coupling of 145 Hz
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1.10.2Mass spectra
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1.10.3CHN elemental analysis

CHN Microanalytical Service Results

Name | Kote Applelsy |r Compound ID | Mo - 3- 1|

- LR, (AP,
Element % C | % H % N % Rest
Observed 1 [y i3
Observed 2
Mean - ) ‘
Calc (theory) L3-30 443 ‘ - - 28 .o
_omments: Check std within specified limits ' YES / NO. Counter/run no: 136 33

1.11[Pd(CI) o(PPhx(PhCH Ph)),]

(PthCPh)thPH,,_ .‘\\\Cl
Pd
C1*” Y PPhy(PhCH,Ph)

Compound reference k324

1.11.INMR spectra

H
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31P {1H}
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C-optimised HMQC with a coupling of 145 Hz
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1.11.3CHN elemental analysis

CHN Microanalytical Service Results

Name | Kot Applby | CompoundID | Rkma - 3-24

L0 () (PP (et Py,
Element % C ‘ % H % N % Rest
Observed 1 1 ; :
Observed 2 ?
Mean 63 -1 |
Calc (theory) 68-08 1 430 = 232

“omments: Check std within specified limits'YES / NO. Counter/run no: 5433

1.12[Pd(Cl) 2(AsPhs3),]

PhyAss,  .wCl
Pd
1" “NAsPh,

Compound reference kr3ar9

1.12.INMR spectra

H
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1.12.2Mass spectra
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1.12.3CHN elemental analysis

CHN Microanalytical Service Results [Pd' (ci),. (AsPh 3)1]

Name | Kaofo  Appleby | Compound ID | e - 4-25

Element ‘ % C % H % N | % Rest
Observed 1 34 , 2.3 2.0\
Observed 2 -2 EA

Mean ~ 346 -
Calc (theory) S-S | 3-83 - G-
“omments: Check std within specified limits YES// NO. Counter/run no: Zou L/

1.13[Pd(PPh3),(OTf) 7]

TfOs,,  .wPPh,
BN
TfO PPh,

Compound reference kriebl

1.13.INMR spectra

H

C-optimised HMQC with a coupling of 145 Hz

43



M oo

F122
—124
126
o 128
=S [ 2
- - 132
7 136
138
T T T \ T T T T \ T T 140
7.

80 7.75 1.70 7.65 7.60 7.55 7.50 7.45 7.40 7.35 7.30 7.25 ppm

3C-optimised HMQC with a coupling of 12 Hz

ppm

122

= = = —124

T i L126

- 128

7 e = L130

=132

- e 134

N 136

138

T T T T T T T T T T T 140
7.80 7.75 7.70 7.65 7.60 7.55 7.50 7.45 7.40 7.35 7.30 7.25 PPm

1.14 [Pd(OTHf) (P(Ph(p-OMe) 3)3),]

TtOs,, . wP(Ph(p-OMe));
4 bd ~
TtO P(Ph(p-OMe)),

Compound reference kr3ad1



1.14.INMR spectra

"H

1H {31P}

45 40 35 30 25 20 15 ppm
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C-optimised HMQC with a coupling of 145 Hz

L M PpPm
- 60
- 80
100
B
=120
5.0
140
T | I T I T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 pPm
3C-optimised HMQC with a coupling of 12 Hz
AL M PPm
~ 60
~ 80
100
= & —120
-
—140
- _ -160
I I [ I T T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 ppm

1.15 [Pd(OTY) o(P(Ph(p-CF5))3).]

TfOs,,. WP (Ph(p-CF3))3
SPAg
TfO P(Ph(p-CF3));

Compound reference kr3ad4
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1.15.INMR spectra

H

I I I I I T I 1
7.8 7.6 7.4 7.2 7.0 6.8 6.4 ppm

1H {31P}
T I T T | I T |
7.8 7.6 7.4 7.2 7.0 6.8 6.4 pPem

31P {1H}
I T T T | I T T T T | I I I T 1
48 46 44 42 40 38 36 34 32 30 28 26 24 22 ppm

3C-optimised HMQC with a coupling of 145 Hz
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ppm
F110
120
S ——
F130
e =cS"=>
140
F150
I I I T I T I
7.90 7.85 7.80 7.75 7.70 7.65 7.60 7.55 ppm
1 . - - .
*C-optimised HMQC with a coupling of 12 Hz
M opm
120
125
T ==
=
130
S —— F135
—140
T T T T T T T 145
7.90 7.85 7.80 7.75 7.70 7.65 7.60 7.55 ppm

1.16 [Pd(OTf) »(P(PhPh)s),]

TfO:,  .wP(PhPh),

TFO”  YP(PhPh),

Compound reference kr3eb1
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1.16.INMR spectra

H
[ T T T I T T T T T 1
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1H {31P}
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’C-optimised HMQC with a coupling of 145 Hz

ppm
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F130
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7.90 7.85 7.80 7.75 7.70 7.65 7.60 7.55 7.50 7.45 7.40 7.35

ppm

F125

130

135

140

145

150

7.90 7.85 7.80 7.75 7.70 7.65 7.60 7.55 7.50 7.45 7.40 7.35

1.17 [PA(OT) o(PPhy(PhPh))]

TfO:,  .wPPhy(PhPh)

TfO”  YPPhy(PhPh)

Compound reference kr3&l3

ppm
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1.17.INMR spectra

"H

1H {31P}
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COSsY

ppm

-7.45

F7.50

7255

F7.60

F7.65

F7.70

1575

ppm

ppm

F7.50

=755

F7.60

Ce2 T3 @S Ty °@ =2 D B

°o G QU = T =770
apmg™ T oo e 2 > o

&> G °° SD DO = o =

=05 15

A ) 7.70 7,465 7.60 7595 7.50 7.45 ppm
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’C-optimised HMQC with a coupling of 145 Hz

MM ppm

126

-128

~130
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-138

140

ppm

e
e
_— — = ————
e e = =
R
e ——————————— — —_—
—

—125

~130

135

~140

145

150

1.18 [Pd(OTT) »(PPhy(PhCH,Ph)),]

TfO:, .PPhy(PhCH,Ph)

TfO” Y PPhy(PhCH,Ph)

Compound reference k328

ppm
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1.18.INMR spectra

'H
I I I T I I I T
7.5 7.0 6.5 6.0 5.5 5.0 4.5 ppm
1H{31P}
I T T T T T I I
7.5 7.0 6.5 6.0 5.5 5.0 4.5 ppm
31P{1H}
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h ppm

~100

120

~140

C-optimised HMQC with a coupling of 12 Hz

1.19 [Pd(OTH) 2(AsPhs),]

Compound reference kr3e82

.5 4.0 ppm

57



