Electronic Supplementary Material (ESI) for Catalysis Science & Technology.
This journal is © The Royal Society of Chemistry 2014

SUPPORTING INFORMATION

Palladium C-N Bond Formation Catalysed with Air-Stable
Robust Polydentate Ferrocenylphosphines: a Comparative
Study for the Efficient and Selective Coupling of Aniline
Derivatives to Dichloroarene

Mélanie Platon, Julien Roger, Sylviane Royer and Jean-Cyrille Hierso

Université de Bourgogne, CNRS, UMR 6302, ICMUB, Institut de Chimie Moléculaire de
[’Université de Bourgogne, 9 avenue Alain Savary, 21078 Dijon, France.

Content

COPY of Spectroscopic data

3a pl-3
3b p4-8
3c p9-12
3d p13-17
5 p18-23
3e+3e’ p24-26
3430 p27-28
3g+3g’ p29-30
3w p31-34
3i+3i° p35-38
3j+3j° p39-42
3k+3K’ p43-46
3r p47-50
3m+3m’ p51-54

Ligand L5 p55-57



10mpl_1_163 brut

NA OO NANADTEUNFITANNANANTDDOINNMINHINNNNOON
NN(\l\—IHHHOOOOOOOOOG\O\O\O\O\O\O\[\PI\I\I\[\I\kO
I\l\l\l\l\l\l\l\l\[\l\l\l\l\l\l\kD\O\O\OLO\DLO\D\D\D\O\D\D\D\D

6. 03
5.22
—2.09

ANAANANANNAAAAOOOC OO OO OO AN A [l SN N SN S SNV EXPNO 1
N N A R - RV © 010 W O B WYY PROCNO 1
V& LD Dgte_ 20100318
S\ WA 4 NVZmGEE
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 203.2
DW 81.000 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 1H
Pl 9.80 usec
PL1 5.00 dB
SFO1 300.1318534 MHz
SI 32768
SF 300.1300269 MHz
T T T I I T T I I T T T T T WDW EM
7.30 7.25 7.20 . 7.05 7.0 6.85 6.80 6.75 6.70 ppm SSB 0
LB 0.30 Hz
“ © GB 0
w| 4] [+ ol [~ ™~ PC 1.00
Al |- -
NH Ko
JEENC))

Y Y

L e B J50 . . L L L S O L S S

5 4 3 2 1 ppm

e

AR

[T A I A

»

1.00
0
21.35



10mpl_1_163 brut 3 A M X U
=N NN STOOMN®O O~ 0 @ 0w m l*
. I . 4N oW
0 O MNP NHODOO O™ . .
[ PFANANNNNNNNNNA A oS~~~ 0
o oA A e A A A A A e 0~~~ o~

—30.91
—1.02

N

i

N\ \'4

(d\? z('v
NAME 10mpl_1_163
EXPNO 2
PROCNO 1
Date_ 20100318
Time 4.37
INSTRUM spect
PROBHD 5 mm PABBO BB/
L’ ‘/ PULPROG zgpg30
{ - TD 65536
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NS 1024
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FIDRES 0.274439 Hz
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======== CHANNEL fl ========
NUC1 19F
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PL1 1.00 dB
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Analysis Info
Analysis Name 11mpl_2_40 b _me.d

Method tune_low.m Operator Fanny Chaux

Sample Name Instrument micrOTOF-Q 56
Comment DCM/MeOH

Acquisition Date 3/29/2011 2:25:02 PM

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 5.8 psi
Focus Not active Set Capillary 4500 V Set Dry Heater 190 °C
Scan Begin 50 m/z Set End Plate Offset -500 vV Set Dry Gas 4.0 I/min
Scan End 3000 m/z Set Collision Cell RF 160.0 Vpp Set Divert Valve Source

Intens.

+MS, 0.2-1.8min #(9-108)
x1051
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\’_m\’ff
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g
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Bruker Compass DataAnalysis 4.0 printed: 3/29/2011 2:29:54 PM Page 1 of 1
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10mpl 1 159 F1

7.316
7.288
7.263
7.259
7.231
7.209
7.201
7.174
7.152
7.133
7.130
7.105
7.102
7.079
7.075
7.055
7.023
6.999
6.974
6.948
6.923
6.897
6.893
6.596
6.573
6.569

‘N

7

pEEEEeE

2.270
2.237
2.213

-~
™~

NAME 10mpl 1 159
EXPNO 1

PROCNO 1

@ A Date 20100423

Time 14.05

ﬂ‘r INSTRUM spect

@ PROBHD 5 mm PABBO BB/
PULPROG zg30

™ 65536

SOLVENT CDC13

NS 16

——l 4‘I!I!I’ DS 2
::I;. :I SWH 6172.839
'i' Me ® FIDRES 0.094190
@ 2Q 5.3084660

L Me RG 228.1
DW 81.000

DE 6.00

TE 300.0

D1 1.00000000

TDO 1
m======= CHANNEL fl ====

NUC1 1H

Pl 9.80

PL1 5.00

SFO1 300.1318534

ST 32768

SF 300.1300215

WDW EM

SSB 0

LB 0.30

GB 0

PC 1.00

N L

A A B R AN T T T T T T T T L S B
8.5 8 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.0 0.5 ppm



10mpl 1 159 F1 +@

121.90
121.35
120.18
119.09
118.64
116.71
116.19

—
—
N
o™~
—

vz \'4 \/

c! NAME
M EXPNO
PROCNO
—— Date_
® Time
INSTRUM

PROBHD
){ PULPROG

+ 50
SOLVENT

& s
©\ﬁ/@ v &2

[ RG

N DW

128.03
_——122.52

~
19}
[eo]
o~
—

S 4

129.36

—
Aoy
[}
~N
t

139.88
137.48
130.98
130.72
130.12
129.45

~
o
—
<r
—

142.29
77.25
77.05

77.47
76.62
32
69
39

—1.06

CPDPRG2
NUC2
M( PCPD2
PL2
PL12
PL13
SFO2
SI
SF
WDW
SSB
LB
h‘t GB

PC

10mpl_1_159
2

1
20100423
20.16
spect
5 ram PABBO BB/
zgpg30
65536
CDC13
1024
4
17985.611 Hz
0.274439 Hz
1.8219508 sec
18390.4
27.800 usec
6.00 usec
300.0 K
2.00000000 sec
0.03000000 sec
1.89999998 sec

300.1312005 MHz
32768

75.4677490 MHz
EM
0

1.00 Hz
0
1.40

xn-ny-‘[--.::””]1.,..H..[..|.:-.ul”n-u--,l.””-u-Invvnx-|||--H-:u[|.--...|.!<x.>-|:”|:-v.|y.,.Iuv-”””I-”:r..nlur'”n:lnx.”xn-'...,.....l-”:-:”-‘””””-

150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

ppm

25



10mpl 1 159 F1

—142.29
—141.67
——139.88
——137.48

_—130.98
—130.72
_—130.12

129.45

129.41

129.36
——128.57
——128.03
——122.52
——122.11
~—-121.90
—121.35
——120.18
——119.09
—118.64
——116.71
——116.19

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
SFO2
SsI

SF
WDW
SSB
LB

GB

PC

10mpl_1_159
2

1
20100423
20.16
spect
5 mm PABBO BB/
29pg30
65536
CDC13
1024
4
17985.611 Hz
0.274439 Hz
1.8219508 sec
18390.4
27.800 usec
6.00 usec
300.0 K
2.00000000 sec
0.03000000 sec
1.89999998 sec

75.4752§53 MHz

CHANNEL f2 ========
waltzlé
1H
100.00 usec
5.00 4B
27.00 dB
27.00 dB
300.1312005 MHz
32768
75.4677490 MHz
EM
0
1.00 Hz
0

1.40




4 EL, 5 #
10mpl_1_179 + L Nc

®
=S \\——— VY |V

SNANO NI LINNODNOON NN NANSSEEOORIMNOO N O = NAME 10mpl_1_179
MMM NN A A A A A0 O 0 oo.ogotfotzoqmool\:\t\l\hl\x\'(\xo\o\ow < < N EXPNO 1
[l N 1\[\.1\1\5:\(\[\1\1\\0 WWWWWWWWLWLWWIWLWWwWwWwww [a\ e o~ PROCNO 1
Date_ 20100329
/ '\\\// 3‘0 Time 18.21
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 256
DwW 81.000 usec
DE 6.00 usec
TE 300.0 K
C( D1 1.00000000 sec
TDO 1
s======= CHANNEL f1 ========
NUC1 1H
Pl 9.80 usec
PL1 5.00 dB
T ; T T g§01 300.13%332% MHz
2.4 2.3 ppm SF 300.1300063 MHz
T T T T T T T T WDW EM
7.3 7.2 7.1 7.0 6.9 6.8 6.7 ppm . P SSB 0
o © LB 0.30 Hz
- “- GB 0
g - o s 9 P 1.00
= < of |o 1= P -
I —




10mpl_1_179

o8

NAME 10mpl_1_179
EXPNO 2
PROCNO 1
Date_ 20100330
Time 20.22
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 1024

DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 16384

DW 27.800 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

z======= CHANNEL f2 ========
CPDPRG2 waltzl6

NUC2 1H
PCPD2 100.00 usec
PL2 5.00 dB
PL12 27.00 dB
PL13 27.00 dB
SFO2 300.1312005 MHz
ST 32768

SF 75.4677490 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

145 140

| T T | | 1
135 125 120 115 110 105 ppm
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10mpl_1_183
— S — bt
VNI AVINMOOOAREVOUVMORNAMANDM IO WL N %
MMM ANANNANNAAAOC OO OO0 MMMNm o -
i e T Sl Sl S e T A Y A A e el Al A Vo B Ve S8 Vo Ve B B Vo B X BN SRV N o] (Y]

N o ™
5 o~ o~
~ ~ 0~ O ™M ™M @
M HOVNMOOANOVOINMORN M N0~ 0P R o m
MONNNNANAAAO SO0 a © @~ meme o @
A A N A A e ©6WVwYw [TV V] =]
0 NAME 10mpl_1_183
® EXPNO 1
PROCNO 1
Date_ 20100329
Time 18.30
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 256
Dw 81.000 usec
DE 6.00 usec
' TE 300.0 K
D1 1.00000000 sec
TDO 1
m======= CHANNEL fl ========
NUC1 1H
Pl 9.80 usec
PL1 5.00 dB
: SFO1 300.1318534 MHz
SI 32768
) SF 300.1300061 MHz
T T T T T T T T T T j T 1 T T ‘gg‘g Elg
7.3 7.2 7.1 7.0 6.9 6.8 6.7 6.6 6.5 6.4 6.3 6.2 6.1 ppm LB 0.30 Hz
GB 0
oo [~[e [=] PC 1.00
e |2 [=]|on o| |o [N N o ~
oldl+l lole - o
llUtU" " | B
N " A
Lt Sy B O L Sy A Y [N B S B L S S e D S S B L S ML ) ML S N S LI S LSS L BLLELEES HE LS L
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 ppm

RO~ INO|olwT]Olw < QN
SAREAM R AR I A L ol b
Ol {00 |~ |+iOIQIQIO o N



10mpl_1_183

@ (N

Hz

N \O o O WO NOOONNONNMS<H <N —
— O (o' K =) WAhATMO OO AN WO AW o Mmoo < O oo — A ™M
.. . . . . . . <N OO ~ < o o ™~ ISR
N O — - NOAAOT O MNCOCOM~MWn MmN — ¢ . . .. . . . .-
[TelTe] < < MO AN AN ANNNNNAAAAAAO o ~r~-r~- W0 W n — O o~ wy =y
— —t — A A d A A A A A — ™~~~ r~ [IglTe) ™ N o —
NAME 10mpl_1_183
EXPNO 2
PROCNO 1
Date_ 20100330
Time 21.54
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
™D 65536
SOLVENT cDel3
NS 1024
DS 4
SWH 17985.611
FIDRES 0.274439
AQ 1.8219508
RG 20642.5
DW 27.800
DE 6.00
TE 300.0
Dl 2.00000000
di1 0.03000000
DELTA 1.89999998
TDO 1
===m===== CHANNEL fl ====
Gg NUC1 13¢
Pl 8.40
PL1 2.00
(<'6 SFOL 75.4752953
1 ======== CHANNEL f2 ====
CPDPRG2 waltzlé
NUC2 1H
PCPD2 100.00
PL2 5.00
PL12 27.00
oMy | pL13 27.00
SFO2 300.1312005
*\ ST 32768
% SF 75.4677490
WDW M
SSB 0
LB 1.00
GB 0
) PC 1.40
160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10 ppm



10mpl 2 26 F1

7.350
7.325
7.322
7.297
7.189
7.186
7.179
7.161
7.103
7.088
7.076
7.068
7.048
7.044
7.020
6.919

9]
—
[e)]
fte]

~
[o)}
[os}
[l

6.887
6.491
6.487
6.464

—\\——

6.460
6.189
—3.915

NAME lompl 2 26 F1
EXPNO 1
PROCNO 1
Date_ 20100423 W’
Time 23.00
INSTRUM spect : (g\ /
PROBHD 5 mm PABBO BB/
PULPROG 2g30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 128
DW 81.000 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 9.80 usec
PL1 5.00 dB
SFOl 300.1318534 MHz
SI 32768
SF 300.1290608 MHz
WDW EM
SSB [
LB 0.30 Hz
GB 0
PC 1.00
\%\\' oMe
] A AL

[ LI T T b 1 T T T ' 7 T j 77 T
8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0

T 0T Q o o~

I I 0

NI N~ i (=] ™

3




10mpl 2 26 F1

6.460
6.189

NI\ 202 W

(
L“ ) 1( &1"/3 '.'
SR
H(Q\ ofle
o

79 78 7.7 7.6 75 74 73 72 71 70 69 68 6.7 66 6.5 64 63 62 61 6.0 59 58 57

R El



10mpl_2 26 F1

154.88

__—140.63
=~—140.49
—128.36

4

%/

S

——126.05

—121.74

——119.64

\

b

——108.38
——106.91

——101.88

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
SF02
SI

SF
WDW
SSB
LB

GB

PC

L I I

175 170

165

160

155

T

L

150

145

RS

140 135 130

I
125

e
120

————
116

110

100

ppm

10mpl_2_26 F1
2

1

20100424
0.08

spect

5 mm PABBO BB/
z2gpg30
65536
CDC13

1024

4
17985.611
0.274439
1.8219508
14596.5
27.800
6.00

300.0
2.00000000
0.03000000
1.89999998

CHANNEL f2 ====

waltzlé

18

100.00
5.00

27.00
27.00
300.1312005
32768
75.4675886
EM

0

1.00

0

1.40
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10mpl 2 91F1
O~ NSO O AN ~D~FTNNONOOMO™O®M m o N OO
N AN OO D~ AN AR MM N O WM™ LT NN o © o~ 0
MMM NNNNNSHDNDRN G W W OO0 o M NN
l\l\l\l\E\l\(\l\l\[\[\[\\OkC;koka\DkOkO\O\OkOkaOkO.\Q@@kO mn ™ N II;IQDI;’IEO 10mpl_2"9lE‘i
‘M\W v \V PROCNO 1
Date_ 20100614
C.Q Time 12.28
INSTRUM spect
SO NTOO MO IO O O~ TLITNMONOO MO~ o om A PROBHD 5 mm PABBO BB/
ANAINRRSREINRS PR MUEN S A A R R R 8T8 ﬁ PULPROG zg30
P A N A P PV V-V R TRV TV P © GG TD 65536
sl ‘!‘, SOLVENT CDCL3
S\ TSN\ % us is
S DS 2
Q SWH 6172.839 Hz
‘o FIDRES 0.094190 Hz
N 1 AQ 5.3084660 sec
o RG 203.2
(* DW 81.000 usec
r\L DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO
======== CHANNEL fl ========
NUC1L 1H
Pl 9.80 usec
PL1 5.00 dB
SFO1 300.1318534 MHz
OW r\( SI 32768
‘5 SF 300.1300112 MHz
T T T l T T @ @ WDwW EM
! ' ' SSB 0
7.4 7.3 7.2 7.1 7.0 .8 6.7 ppm 1B 0.30 Hz
GB 0
™ ~ © w ™ o PC 1.00
(o)} 1e8] O (o2} — (]
O o~ < o~ ©~ o
Al = e o < -
o O;'/)
. — ) JL A
""I""1""|""I'"'l""I""l""l'"'I""l""l""I""l""l""l""l T T T
8.5 8.0 7.5 7. 0 6 5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 ppm
) \ T
m<r Wl no{rsjeo)
o\~ 10\ ) 15| <
| v1 It jolvlm!



10mpl 2 91

149.50
149.02
139.37
137.34

T—\\ee—

131.44

130.98

130.18

130.08
129.40

128.58

127.94

121.59

121.45
120.81

120.72
120.69
119.76
117.60
117.04
116.98

115.77

110.73

_-77.48

110.87

77.06
76.64

~

—55.71

Ne
°(648)

200

1
180

|
160

l
140

u
120

100

|
80

60

40

20

ppm

OEL<
® @J@L

NAME ofle | t 1ompl 2 91
1

EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

D3

SWH
FIDRES

CPDPRG2
NUC2
PCPD2
PL2
PL12
SFO2
ST

SF
WDW
SSB
1B

GB

PC

1

20100622
7.01

spect

5 mm PABBO BB/
Jjrod

65536
CDC13

256

4
17985.611
0.274439
1.8219508
16384
27.800
6.00

300.0
145.0000000
1.0000000
2.00000000
0.00689655
0.00001070

27.00
300.1312005
32768
75.4677490
EM

0

1.00

0

1.40

Hz

26
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10mpl 2 91

55.71 |

T~~20.43

——20.69

_—21.34

oMe (kte)
55 50 45 40 35 30 25 20 15 10 5 0 ppm




10mpl 2 91
¥ | VYT NV \/
3
6% Ag Un a
o A 4 B
AR
P (@ 44 @
hary
P A WA ( Vs
6 A 6
"% W) 3, | * Y| e >4
Q
¢ 3 q Q
‘f‘, “ ’4 ‘J’n(g.
ofle 1 (3
+ '3
{ s
68 ‘\/B -
":"B (13 58
T | T T I I T T T T
150 145 140 135 130 125 120 115 110 ppm



10mpl 2 87F1 ¥
'\o|—ivm—ww—\oNr~\cr4c>oox—-ioor—«c\v<\'>r—u\m|\<rocowl\owooamxoc\oomml\l\cnmr\ooo - MO
NNHO\O\\O<r‘<rv—|HHG\@Q}FPVQ‘&O&OW@MMMNHOO\I\\D&OWQ‘NNOO\K\\DLﬁﬂNN o O — O WO 7,
“NN\WW V \% = 1< ~
N >/ *_ —_— —
e (® Y ~
=
NAME 1ompl_2 8771 W (%
EXPNO 1
PROCNO 1
Date 20100610
Time 9.43
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
NkL AQ 5.3084660 sec
@ RG 322.5
DW 81.000 usec
DE 6.00 usec
TE 300.0 K
Dl 1.00000000 sec
TDO 1
af\:.@
======== CHANNEL fl ========
NUC1 1H
Pl 9.80 usec
PL1 5.00 dB
SFOLl 300.1318534 MH:z
% ST 32768
SF 300.1300062 MHz
WDW EM
SSB 0
-2 LB 0.30 Hz
GB 0
T3 pPC 1.00
(3%
. - 1 A :
T T T l' T 'I T ‘I SRR AL A E A T T T T f L
8.5 8.0 6.5 6.0 55 50 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm
WVWH i %8 5y
KNloimio < S
som{v N !o% co}m' INNE!QI
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NAME 10mpl 2 87F1

EXPNO I |
PROCNO 1
Date 20100610
Time 9.43
INSTRUM spect
PROBHD S mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
bs 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 322.5
DW 81.000 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 9.80 usec
PL1 5.00 dB
SFO1 300.1318534 MHz
SI 32768
SF 300.1300062 MHz
WDW EM

U SSB 0
LB 0.30 Hz
GB 0
PC 1.00

T T T T TP T I T I A A [T pro ) [ T [T | IR T |
7.4 7.3 7.2 71 7.0 6.9 6.8 6.7 6.6 6.5 6.4 6.3 6.2 6.1 ppm




10mpl 2 87F1
- NAME 10mpl 2 87F1
o) N~ OO NNEEON A~ PIONTDO MO N EXPNO - 2
o FOMOITHONAAAOMUOOFOATLMNMCOWS? O = < N (e JaNe) — O
. - N OO ™~ ™ O o PROCNO 1
3 B e R R R R RSN D R R g o) S e w0 Soo Date 20100611
i Hrd A rd A A A A A A A rd A A A A A A e e o~~~ [Taavs) NN NN Tlme 6-10
| TSN\ s N\ Y \/ - st
) PROBHD 5 mm PABBO BB/
(&‘\'G PULPROG 2gpg30
Me TD 65536
P SOLVENT cDC13
6 G\ NS 1024
¢ a, DS 4
4 " SWH 17985.611
( it & FIDRES 0.274439
AQ 1.8219508
s of 4t L )4 3 RG 18390.4
l}k ® ﬂt DW 27.800
DE 6.00
(_‘5-‘) Q\ @ TE 300.0
D1 2.00000000
( \ o dil 0.03000000
“ al L 'l DELTA 1.89999998
] ( TDO 1
{ -—
f & A \ 2 65 —======= CHANNEL fl ====
NUC1 13C
) &) p1 8.40
PL1 2.00
SFO1 75.4752953
——====== CHANNEL f2 ====
CPDPRG2 waltzle
NUC2 1H
PCPD2 100.00
PL2 5.00
PL12 27.00
1 ZESSE 27.00
SFO2 300.1312005
@ ST 32768
SF 75.4677490
WDW EM
SSB 0
LB 1.00
‘ GB 0
‘} PC 1.40
i 3
A AAAAREARES AR ARAARS RARRARRARE RARAARARN ARARARAAS RARSAARRAY AARRARARRS RARRERRARE N R RERRRRRAN ARARARARAS RERAAAAAAN LARRARARES RARARARARS RAAMAMARAN RERARRRARY RN
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

Hz




10mpl 2 87F1

160.69

i

3 49)

———143.73
—143.07
——139.56

LN

b

Al

mmmmmmmmm
ooooooooo
ooooooooo
MMMMMMMMM
HHHHHHHHH

13
Q)| | D
«#
A
&%

I

EHED

REENINY AR
.
L\% g |68 3|78
kit o | W,
- A
2%

C e
165 160

I T T T
145 140

|
135

I
130 125

I | ™
120 115 110

b9




10mp

7. 217""

-2
N
@
r—i
l\

7. 16l|

~
[Te}
r—i
l\

N\WK%/&/

97

7. 145
7.099
7.072
7.045
7.015
7.008
6.978
6.906
6.904
6.901
6.879
6.874
6.835
6.821
6.811
6.808
6.794
6.766
6.690
6.452

6.425
5.796

M& & '3
-7 — NAME 10mpl 2 97
@ pf\t EXPNO 1
= - PROCNO 1
(3) Date 20100629
Time 15.24
4- INSTRUM spect
_ PROBHD 5 mm PABBO BB/
e ore Me e so
(&) ) SOLVENT CDC13
NS 16
@ DS 2
SWH 6172.839 Hz
({G\ FIDRES 0.094190 Hz
AQ 5.3084660 sec
d) }\i RG 90.5
(_) DwW 81.000 usec
| DE 6.00 usec
e @ TE 300.0 K
‘( D1 1.00000000 sec
(157-) TDO 1
======== CHANNEL fl ========
NUC1 1H
P1 9.80 usec
PL1 5.00 dB
SFO1 300.1318534 MHz
ST 32768
SF 300.1300409 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
uub“\ d
U 1 A " J\\. b ;.A}J UL A _.)L J
N I N " S L A I S B RO L A O L B A I |
8.5 8.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.0 0.5 ppm

7.5 7.0 6.5 6.0

297.(15/ ué/
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10mpl-2 97
NP AN OV N NWN®O®WOT A TN 0O o N W0
F DO T OV~ FTAOS OOO~MA O OO o 0
Ndddd OO OOONAAN O OWOA® @M ™~ ™~ © < <
[l N e O S S S o i Ve Ve B Vo BV« S to BV I Vo IV Vo BV Vo B Vo) [t} © 0
- NAME 10mpl 2 97
o - @ EXPNO - 71
i —
PROCNO 1
Date_ 20100629
Time 15.24
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 90.5
DW 81.000 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 9.80 usec
PL1 5.00 dB
SFO1 300.1318534 MHz
ST 32768
SF 300.1300409 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
[rerrrrT proorrTTeT [rT prorrTTr prorTrTeeT [rrrTTTTTTTTTT T T [T T [T | I A I TTTTTpTT T v T T T
74 7.3 7.2 71 7.0 6.9 6.8 6.7 6.6 6.5 6.4 6.3 6.2 6.1 ppm

44




10mpl-2 97

]

76.43
76.00
75.58
54.49

@—t@ s

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES

20.27
19.61

54.48
19.20
——-0.00

CPDPRG2
T\L(B) NUC2
PCPD2
PL2
PL12
m(&) SFO2
ST

SF
€> WDW

SSB

200

f ' T
180 160

I L

80 60 40 20 0 ppm

10mpl 2 97
2

1
20100630
8.04
spect
5 mm PABBO BB/
jmod
65536
CDC13
256
4
17985.611 Hz
0.274439 Hz
1.8219508 sec
16384
27.800 usec
6.00 usec
300.0 K
145.0000000
1.0000000
2.00000000 sec
0.00689655 sec
0.00001070 sec

8.40 usec

16.80 usec

2.00 dB
75.4752953 MHz

CHANNEL f2 ========
waltzlé
1H
100.00 usec
5.00 dB
27.00 dB
300.1312005 MHz
32768
75.4678295 MHz
EM
0
1.00 Hz
0
1.40



10mpl-2 97
— <~ — — [e2 AN [Tolre] O A1 NN O (o8] ~ o < O WO M
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) < (e [e0) \{eaNe) oM O OV OY CO O ™~ ™~ ™ N Y o e MM MM
[Ipiate} Al o™ oo T m M NN ANAN NN N N e e — — e e
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" T T T T T 11 T T
155 150 145 140 135 130 125 120 115 ppm
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10mpl 2 95 NAM 10mpl 295
- = EXPNO 1
PROCNO 1
MOOWMHOOWUWMOM-=-Oo O TN AT AO o~ [ep el i —
M(")C\l(\](\lr—i:—iu—iomc\ [ e o N o s e B e o W e B 4D 1\[\1\ o’zm Time 23.31
P N ) 610 O O DG O WO M mm ISESY INSTRUM spect
PROBHD 5 mm PABBO BB/
\\X\V/%/ \// \/ PULPROG 2g30
TD 65536
‘/\t SOLVENT cDC13
& NS 16
gs“ DS 2
Q/ ®( {) SWH 6172.839
FIDRES 0.094190
AQ 5.3084660
/—a‘b RG 287.4
- DW 81.000
DE 6.00
TN TE 300.0
D1 1.00000000
« TDO 1
d ======== CHANNEL fl ====
NUC1 1H
- ( Pl 9.80
;‘.) N\Q PL1 5.00
("/ SFOl 300.1318534
5T 32768
SF 300.1300065
WDW EM
SSB 0
LB 0.30
GB 0
PC 1.00
TR
\
Jbb U

[""I'"’l""l""l""l""l""I""l""l""l""T'"'l""l""l'"'I""l""l""i""l
8.5 8.0 7.5 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 ppm

ety i L 1 ‘ ’{«;'\5\! %'o

o~ ™)
3 %251'6% IS 29 &8
-lololalo olo loiloiail lnilo!

Hz



10mpl 2 95 |

[ee) (o] o NN M o3 < N =< 3 O 9] AN O o <

™ [ O M O O m <~ [e) IR erY [E9] -~ N

o o™ N N o~ — — O o O (o) ~ -~ ~

=~ o~ O S Vo O ©© © @

N R e
EXPNO T
PROCNO 1
Date_ 20100613
Time 23.31
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
D 65536
SOLVENT CDC13
NS 16
DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 287.4
DW 81.000 usec
DE 6.00 usec
TR 300.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 9.80 usec
PL1 5.00 dB
SFO1 300.1318534 MHz
SI 32768
SF 300.1300065 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

7.4 7.3 7.2 71 7.0 6.9 6.8 6.7 6.6 6.5 6.4 6.3 6.2 6.1 ppm

{ oL Fl j L J L J ! J

\og/ ™1 71\ \“;r\r/ Veu! j\-( \fmg/lm \;my/

2 (3 @ < @ o o |~ |

he | ol o ol ol ol = o =1




10mpl 2 95

<t e
— O
O ™~
w
ol

MO AMOOMS WM™ OO
~MOWOAWWOWL ®WLWOOWNHOS AN N OO
e e s e e e e . . [te) <t O
O~ A 1N 0OONOM>™<TTMANAM . .
OO ONNNNNNAAAAAAASOOD O WO W
A A A A A A A~ A A A A~ A A A A M~ o~ -

bbb

75.57

o <

™~ O

oo NAME 10mpl 2 95

~ ' EXPNO -T2

v PROCNO 1
Date_ 20100614
Time 0.41
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 1024
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 20642.5
DW 27.800 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 8.40 usec
PL1 2.00 dB
SFO1 75.4752953 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 100.00 usec
PL2 5.00 dB
PL12 27.00 dB
PL13 27.00 dB
SFO2 300.1312005 MHz
ST 32768
SF 75.4678278 MHz

WDW EM

ot ]
| (4aMedd Me oe 108 ke

GB 0
PC 1.40

U R ISARRERAR R

170 160

IAAREREE RRARRAREAN RARRARARN e R ARAARERES ERARER AR BN TprTTTTTTe

140 130 120 110 100 90 80

50

Ivu.xxn..l....yrrn!xn”\..v]mu.n.,l,..n-”-‘ ....... AR RARERERERS|

40 30 20 ppm
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10mpl 2 95

——157.61
——140.77
—137.36

_-——158.14

&)
N .

L
é@‘f@

one

131.88
131.81
129.63
128.99
128.87
128.81
—122.86

114

_*x __

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

——120.54
114.66
114.05

——113.08

™~—112.61
—~103.95

__~117.88
=~ 117.67
T™S~—111.50
——99.52

-

CPDPRG2
(Z'B aB NUC2
PCPD2
N o

PL12

PL13
/ SFO2

K ST

SF

WDW

SSB

LB

GB

PC

10mpl_2_ 95
2
1
20100614
0.41
spect
5 mm PABBO BB/
zgpg30
65536
CDC13
1024
4
17985.611 Hz
0.274439 Hz
1.8219508 sec
20642.5
27.800 usec
6.00 usec
300.0 K
2.00000000 sec
0.03000000 sec
1.89999998 sec

32768
75.4678278 MHz
EM
0
1.00 Hz
0
1.40

WW e

| I A A R R

165 160 155 150 145 140 135

T 7

130 125

| R A A I R

120 115 110 105 100 95 ppm

1

LY



10mpl 2 89F1

C\‘\‘me

_—2.333
—2.272

—2.049

)

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

B+

10mpl_ 2 89F1
1

1

20100610

12.35

spect

5 mm PABBO BB/

zg30

65536

CDC13

16

2
©172.839 Hz

0.094190 Hz

5.3084660 sec

300. 1318534 MHz
32768
300.1300063 MHz
EM
0
0.30 Hz
0
1.00

0.5 ppm
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10mpl 2 89F1 | @* @ 52
|

i

|

OO TTNOWDHAR A ONTTONN <M A<~ M WA N O w O OoOw Mmoo
O OO MANONTN OO LW T~ O W NN O X w0 ™M [To RS eV S|
R S A N N A © 1066 666G NSl W W WY NAME 1ompl 2 89F1
S\ 7 VI B 1
PROCNO 1
Date_ 20100610
Time 12.35
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 287.4
DW 81.000 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 9.80 usec
PL1 5.00 dB
(XI&'} SFO1 300.1318534 MHz
SI 32768
SF 300.1300063 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
7.4 7.3 7.2 71 6.9 6.8 6.7 6.6 6.5 6.4 6.3 6.2 6.1 ppm
o lol] oMo AR \
luﬂ// fm%aaco %\ loof [l l o
iy !aa-v;wa - O 1 !cq”cg, [
le=| ciociollo sl sl olial o]



10mpl 2 89F1

77.46
77.24

77.04
76.62

\'4

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
™D
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
SFO2
ST
SF
WDW
SSB
LB

N3

ISARARREAS SARERARARS RAALAN

170 160

AN RARRRARASS RAAR

150

140

HAARNE REAAE

130

MUARS SRRARE

120

110

N RAARRAASS RARRRARRE

100

90

MARRAS AR

80

preT [ RRAAERR AR

60

50

40

30

A REARARARES RAN

20

10

-
ppm

G 7

10mpl 2 89F1
2

1

20100611
20.16
spect

5 mm PABBO BB/
2gpg30
65536
CDC13

1024

4
17985.611
0.274439
1.8219508
20642.5
27.800
6.00

300.0 K
2.00000000
0.03000000
1.89999998

CHANNEL f2
waltz1l6

1H

100.00

5.00

27.00

27.00
300.1312005
32768
75.4677490
EM

0

1.00

0

1.40

Hz



10mpl 2 89F1
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'H NMR spectrum for L5

~{31P}-22p

i

~(31P}-09p

1H
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3P NMR spectrum for L5

-0.93

2201

TT——-22.49

Current Data Parameters

NAME hier1117
EXPND 2
PROCHO 1

F2 - Acguisition Parameters

Date_ 20031117
Time 15.20
INSTRUM amx 400
PROBHOD 5 mm TBI Z-g
PULPROG 1g60dcsave

0 BBEE2
SOLVENT Coc13

NS 8

0s 4

SHH 22727273 Hz
FIDRES 0.340933 Hz
Al 1 4666140 sec
RG B182

Ou 22.000 usec
DE 31.43 usec
TE 283.0 K
Dit 0.0300000 sec
CPOPRG waltz1b

P 88.00 usec
52 25 df
HL1 90 oB
01 1.00000000 sec
P1 13.00 usec
SFO1 161.9751360 MHz
NUCLEUS 3P

L4 1

F2 - Processing parameters
51 131072

SF 161.9751360 MHz
WOW EM

558 o

LB 1.00 Hz
GB o

10 NMA plot parameters

Cx 22.00 cm
FipP 70.157 ppm
Fi 11363.64 Hz
F2p -70.157 ppm
F2 -11363.64 Hz
PPMCM 6.37788 ppmfcm
HICM 1033.05786 Hz/cm
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3C NMR spectrum for L5

.84

H1

.id

ﬂﬁ

F

28,75
128.70
12B.66

1268.01
127.97

127.94
108,07

A1.67
81.55
A1.45

B1.11

B0 .69

&\\ﬁ

. 59
7r.2?
- 74,28

7412
72.23
71.78

p

LEERER RS RS E R R L L ES:

Current Data Parameters

MAME hier1i17
EXPND 10
FROCNO 1

F2 - ACguisition Parameters
Oate_ 20031117
Time 15,49
INSTRUM anxd00
PROBHD 5 mm TBI I-9
PULPROG  zgB0_xcpdihcwys

™ 55552
SOLVENT CoCLl

NS 5200

0s 4

SwWH 18518.548 Hz
FIOAES 0.333355 Hz
Lie} 1.4995540 sec
AG 32768

0w 27.000 usec
DE 38.57 usec
TE 293.0 K
HL1 90 od
D11 0.03000000 sec
oaLo 4400 da
i3] 100000000 sec
CPOPRG waltzib

P31 BE.00 useo
52 25 a8
4] 10,40 usec
SF01 100. 6217290 MHz
NUCLEUS 130

L4 26

F2 - Processing parameters
51 131072

SF 1006127290 Mz
WOW Em

358 ]

LB 1.00 Hz
GB 1]

10 MR plot parameters

[} 22,00 cn
Fip 181.481 ppm
Fi 18258, 26 Hz
Fer -2.977 ppm
F2 -259 .26 Hz
PFHMCH B.36623 ppmfen
HICM B41.75082 Hz/em
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