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Di(pyridin-2-yl)methylamine (5) was obtained as described in Inorg. Chem., 2004, 5, 1735-
1742.

N-Di(2-pyridyl)methylacetamide (dpaa) (6). To a solution of di(pyridin-2-yl)methylamine (5)
(0.75 g; 4.05 mmol) in pyridine (5 mL) was added acetic anhydride (1.0 mL). The reaction
mixture was stirred at rt for 2 h, then water (1 mL) was added, and stirring was continued for 30
min. The reaction mixture was poured into a saturated aq. NaHCOj solution (50 mL), and the
resulting solution was extracted with EtOAc (6 x 50 mL). The combined organic phases were
washed with brine (100 mL) and dried over anhydrous MgSO,. The volatiles were evaporated
under reduced pressure, and the resulting residue was suspended in diethyl ether (15 mL) and
collected by filtration. The solid was washed with hexanes and dried under reduced pressure.
Yield: 0.74 g (80%) of white crystals. Mp = 77-79 °C. '"H NMR (CDCls): & 8.51 (d, J = 3.6 Hz,
2H), 7.88 (bs, 1H), 7.60 (t, J = 7.4 Hz, 2H), 7.39 (d, J = 7.6 Hz, 2H), 7.12 (t, J = 5.9 Hz, 2H),
6.19 (d, J= 6.8 Hz, 1H), 2.09 (s, 3H). PC{'H} NMR (CDCl): & 169.55, 158.88, 149.20, 136.81,
122.45, 122.20, 59.06, 23.36. HRMS electrospray (m/z): [M + H]" calcd for C;3H4N;O,
228.1131; found, 228.1131.

By
,S0;
HN
N N~
()

4-tert-Butyl-N-[di(pyridin-2-yl)methyl]|benzenesulfonamide (dpsa) (7). 4-tert-
Butylbenzenesulfonyl chloride (1.05 g; 4.50 mmol) was added to a solution of di(pyridin-2-
yl)methylamine (5) (0.75 g; 4.05 mmol) in pyridine (5 mL). The reaction mixture was stirred at
rt for 2 h and then water (1 mL) was added. The solution was allowed to stir for 30 min. The
reaction mixture was poured into water (100 mL), and the resulting suspension was extracted
with EtOAc (100 mL). The organic phase was washed with water (3 x 50 mL) and brine (100
mL) and dried over anhydrous MgSO,. The solvent was evaporated under reduced pressure and
the residue was suspended in hexane (100 mL) and collected by filtration. Yield: 1.20 g (78%) of
yellow crystals. Mp = 178 °C. '"H NMR (CDCls): & 8.41 (d, J = 4.4 Hz, 2H), 7.61 (d, J = 8.5 Hz,
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2H), 7.49 (t, J = 6.4 Hz, 2H), 7.24 (multiple peaks, 5H), 7.05 (dd, J = 7.2, 5.0 Hz, 2H), 5.62 (d, J
= 6.2 Hz, 1H), 1.23 (s, 9H). "C{'H} NMR (CDCl;): & 157.84, 155.86, 148.75, 136.87, 136.71,
126.99, 125.59, 122.52, 122.17, 62.08, 34.93, 31.00. HRMS electrospray (m/z): [M + H]" calcd
for C21H24N3OQS, 3821584, found, 382.1584.

Di-(2-pyridyl)phenylmethane was obtained as described in J. Organomet. Chem. 1999, 574,

40-49.

N N

(14)

1,1-Di(2-pyridyl)phenylethane (dpph) (14). Butyllithium (2.5 M in hexanes, 4.8 mL, 12.0
mmol) was slowly added to a cooled (=78 °C) solution of dipyridylphenylmethane (2.50 g; 10.15
mmol) in dry THF (50 mL). The resulting suspension was warmed to —20 °C over the period of 1
h, and then methyl iodide (1.25 mL; 20.0 mmol) was added. The reaction mixture was stirred at
rt for 3 h, then the volatiles were removed under reduced pressure. The resulting residue was
suspended in diethyl ether, this suspension was filtered, and the filtrate was collected and
concentrated under vacuum. The crude product was purified on a silica gel column (mobile
phase: hexanes/EtOAc with gradient from 4/1 to 1/1) to yield thick oil that crystallized upon
standing. Yield: 2.04 g (77%) of a colorless solid. Mp = 69-71 °C. "H NMR (CDCls): & 8.60 (d, J
= 4.7 Hz, 2H), 7.55 (td, J = 8.0 and 1.6 Hz, 2H), 7.27 (m, 2H), 7.21 (m, 1H), 7.10 (multiple
peaks, 4H), 7.05 (d, J = 8.0 Hz, 2H), 2.30 (s, 3H). "C{'H} NMR (CDCl;): & 166.48, 148.77,
147.61, 135.85, 128.47, 128.06, 126.21, 123.48, 121.07, 57.56, 28.33. HRMS electrospray (m/z):
[M + H]" calcd for C 3H;7N,, 261.1386; found, 261.1386.

(MeO-dpaa)Pd" (4-MeC¢H,)(CF3)(F) (S1). When the reaction of 8 with NFTPT was carried
out under slightly different conditions, compound S1 was formed as a minor by-product. The
procedure that generated S1 is as follows: (dpaa)Pd"(4-MeCsHa)(CF3) (8) (150 mg; 0.30 mmol)
was dissolved in CH,Cl, (5 mL), and NFTPT (110 mg; 0.38 mmol) was added. The reaction
mixture was stirred at rt for 20 min. The solvent was then removed under reduced pressure, and
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the crude mixture was purified on a silica gel column that was eluted first with ethyl acetate, then
with THF, and finally with 10 % methanol in THF. The major isomer 13a eluted first followed
by the minor side product S1. Both products 13a (60 mg; 39%) and S1 (38 mg; 24%) were
obtained as yellow powders. Analytical data for S1: "H NMR (CDCl;): & 8.88 (d, J = 5.2 Hz,
1H), 8.25 (d, J = 5.2 Hz, 1H), 7.93 (multiple peaks, 3H), 7.74 (d, J = 7.9 Hz, 1H), 7.41 (m, 1H),
7.28 (multiple peaks, 3H), 6.92 (d, J = 8.1 Hz, 2H), 3.16 (s, 3H), 2.32 (s, 3H), 1.86 (s, 3H).
BC{'H} NMR (CDCl3): & 182.17, 158.95, 158.58, 152.52 (m), 147.98, 147.86, 140.42, 140.11,
135.98, 132.04, 132.00, 129.12, 125.04, 124.50, 121.34, 120.94, 116.81 (q, J = 378 Hz), 99.87,
52.69, 26.11 (m), 20.56. ’F NMR (CDCls): & —284.40 (s), —25.58 (s). HRMS electrospray (m/z):
[M + H]+ calcd for C22H22F4N302Pd, 5420678, found, 542.0678.
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STANDARD 1H OBSERVE - profile

Sample Name:

Data Collected on:
Ga.Chem.LSA.UMich .edu-vnmrs400
Archive directory:

Sample directory:

FidFile: AM3-47

Pulse Sequence: PROTON (s2pul)
Solvent: edel3
Data collected on: May 8 2011

Operator: maleckis

Relax. delay 0.500 sec
Pulse 45.0 degrees

Acq. time 3.408 sec

Width 4807.7 Hz

16 repetitions
OBSERVE H1, 399.5334968 MHz
DATA PROCESSING

Line broadening 0.3 Hz
FT size 32768
Total time 1 min 11 sec

'H NMR of (4-MePy),Pd(4-MeCH,)(I) (2)

I

7/ N pa-n? N

VARIAN

<

v
=
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STANDARD 1H OBSERVE - profile

Sample Name:

Data Collected on:

Ga.Chem.LSA.UMich.edu-vnmrs400

Archive directory:
Sample directory:
FidFile: AM3-47-carbon-3
Pulse Sequence:

Solvent: cdecl3
Data collected on: May

CARBON (s2pul)

8 2011

Operator: maleckis

Relax. delay 0.100 sec
Pulse 45.0 degrees

Acq. time 2.569 sec

Width 25510.2 Hz

224 repetitions

OBSERVE C13, 100.4627777 MHz
DECOUPLE H1, 399.5354945 MHz
Power 42 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 131072

Total time 10 min

BC{'"H} NMR of (4-MePy),Pd(4-MeCH,)(I) (2)

/—154.508

153.024

“—149.269

132.663

127.862
125.824

125.568

/ N pa-n? N

77.391

.074

I

76.740

VARIAN

21.058

20.601

A
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AvE
a
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'H NMR of (4-MePy),Pd(4-MeC,H,)(CF,) (1)

A\t

PROTON VA R I A N

Sample Name:

<

AvE-
a

Data Collected on:
Te.Chem.LSA.UMich.edu-vnmrs500
Archive directory:

Sample directory:

Pulse Sequence: PROTON (s2pul)
Solvent: cdecl3

7
FidFile: AM3-40 N\ |
N
|
|

Data collected on: May 4 2011 / \N ll)d CF
- —+r3

Temp. 28.0 C / 301.1 K —
Operator: maleckis

Relax. delay 0.500 sec
Pulse 45.0 degrees

Acq. time 2.726 sec

Width 6009.6 Hz

16 repetitions
OBSERVE H1, 500.0931699 MHz
DATA PROCESSING

Line broadening 0.3 Hz

FT size 32768

Total time 0 min 58 sec

10 9 8 7 6 5 4 3 2 1 -0 Ppm
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3C{'H} NMR of (4-MePy),Pd(4-MeCH,)(CF,) (1)
STANDARD PROTON PARAMETERS A "
VARIAN ?‘ §

Sample Name:

Data Collected on:
Te.Chem.LSA.UMich.edu-vnmrs500
Archive directory:

Sample directory:
N
N
1
1

FidFile: AM3-40-carbon

Pulse Sequence: CARBON (s2pul)
Solvent: cdecl3 / \ 1
Data collected on: May 4 2011 N Pd CF
Temp. 28.0 C / 301.1 K —

Operator: maleckis

149.374

Relax. delay 2.000 sec
Pulse 45.0 degrees

Acq. time 2.045 sec

Width 32051.3 Hz

2000 repetitions
OBSERVE C13, 125.7485276 MHz
DECOUPLE H1, 500.0956704 MHz
Power 42 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 131072

Total time 2 hr, 15 min

150.039
149.397
135.964
131.363
127.213
125.720

150.385
125.658

77.319
964
20.937

.066
76.809

21.069

| L

220 200 180 160 140 120 100 80 60 40 20 0 Ppm

93Hz

364 Hz

138,238

130346

i
364Hz ||

gt Wt e

Mli"_)."'tv,%p"ww,‘v.‘ gt "ru,m\,wv\’

o M.,u‘.lqw‘. Tyt g |
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1.001

YF NMR of (4-MePy),Pd(4-MeC,H,)(CF,) (1)

7 \

1
N-- Pd—CF,

STAND; 'l‘A P
“VERTAN™, <

Sample Name:

Data Collected on:
Co.Chem.LSA.UMich.edu-vnmrs400
Archive directory:

Sample directory:
FidFile: AM3-40-fluorine

Pulse Sequence: FLUORINE (s2pul)
Solvent: cdel3
Data collected on: May 3 2011

Temp. 25.0 C / 298.1 K
Operator: maleckis

Relax. delay 1.000 sec
Pulse 30.0 degrees

Acq. time 0.786 sec

Width 166.7 kHz

16 repetitions
OBSERVE F19, 376.8659339 MHz
DATA PROCESSING

Line broadening 1.5 Hz
FT size 262144

Total time 0 min 32 sec

-50
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PROTON
Atropine

Sample Name:

Data Collected on:
Yb-vnmrs700
Archive directory:

Sample directory:

FidFile: AM3-114
Pulse Sequence: PROTON (s2pul)
Solvent: cdel3

Data collected on: Jun 9 2011

Temp. 26.0 C / 299.1 K
Operator: maleckis

Relax. delay 0.500 sec
Pulse 45.0 degrees

Acq. time 3.500 sec

Width 11261.3 Hz

16 repetitions

OBSERVE H1, 699.7567747 MHz
DATA PROCESSING

Line broadening 0.3 Hz

FT size 131072

Total time 1 min 12 sec

'"H NMR of (Tp)Pd"(4-MeC H,)(CF;)(Cl) (4)

VARIAN

AV
2

<

) v S L
T T T T T T ™ ™ T T T T T T T T ™ T T
11 10 9 8 7 6 5 4 3 2 1 Ppm
L L L L L B L B B B B B B L R R R R R R R RN
8.2 8.0 7.8 7.6 7.4 7.2 7.0 6.8 6.6 6.4 6.2 6.0 Ppm
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STANDARD PROTON PARAMETERS
Atropine

Sample Name:
Data Collected on:
Yb-vnmrs700
Archive directory:
Sample directory:
FidFile: AM3-1l4-carbon
Pulse Sequence: CARBON (s2pul

cdel3
Data collected on:

Solvent:
Jun 9 2011

Temp. 26.0 C / 299.1 K
Operator: maleckis
Relax. delay 0.100 sec
Pulse 45.0 degrees

Acq. time 1.468 sec

Width 44642.9 Hz

1776 repetitions
OBSERVE C13, 175.9539809 MHz
DECOUPLE H1, 699.7602734 MHz
Power 47 dB

continuously on

WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz
FT size 131072
Total time 46 min

3C{'H} NMR of (Tp)Pd"(4-MeC H,)(CF,)(Cl) (4)

142.152
142.141
141.498
141.359
136.616

136.082
134.955

134.886

134.754

129.013

106.810
106.326
106.102

|

VARIAN 2 <

AV

77.209
77.027
76.845

©
o
o
o
~

i

180

220 200

160

140

J=22Hz

149.38

120

100

J =376 Hz
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17.394

YF NMR of (Tp)Pd"™ (4-MeCH,)(CF,)(Cl) (4
s KRTAN®

Sample Name:

Data Collected on:
Co.Chem.LSA.UMich.edu-vnmrs400
Archive directory:

Sample directory:

FidFile: AM3-114-fluorine

Pulse Sequence: FLUORINE (s2pul)
Solvent: cdcl3
Data collected on: Jun 8 2011

Operator: maleckis

Relax. delay 1.000 sec
Pulse 30.0 degrees

Acq. time 0.786 sec

Width 166.7 kHz

16 repetitions

OBSERVE F19, 376.8659339 MHz
DATA PROCESSING

Line broadening 1.5 Hz

FT size 262144

Total time 0 min 32 sec

Boron-11

Sample Name:

Data Collected on:
Yb-vnmrs700

Archive directory:

Sample directory:

AM3-114-boron

-100

"B NMR of (Tp)Pd" (4-MeCH,)(CF;)(Cl) (4

(4

VARIAN 2 <

AvE
2

FidFile:
28
88
Pulse Sequence: s2pul @ @ H
Solvent: cdel3 [ \
Data collected on: Jun 9 2011
Temp. 26.0 C / 299.1 K
Operator: maleckis
Relax. delay 0.100 sec
Pulse 45.0 degrees
Acq. time 0.446 sec
Width 36764.7 Hz
224 repetitions
OBSERVE B11, 224.5097816 MHz
DATA PROCESSING
Line broadening 50.0 Hz
FT size 32768
Total time 2 min 4 sec
L e e e L e L e
80 60 40 20 ] -20 -40 -60 Ppm
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"H NMR of N-di(2-pyridyl)methylacetamide (dpaa) (6)

STANDARD 1H OBSERVE - profile
Sample Name:

Data Collected on:
Ga.Chem.LSA.UMich.edu-vnmrs400
Archive directory:

Sample directory:
FidFile: AM3-31

Pulse Sequence: PROTON (s2pul)
Solvent: cdel3
Data collected on: Apr 29 2011

Operator: maleckis

Relax. delay 0.500 sec
Pulse 45.0 degrees

Acq. time 3.408 sec

Width 4807.7 Hz

16 repetitions

OBSERVE H1, 399.5334968 MHz
DATA PROCESSING

Line broadening 0.3 Hz

FT size 32768

Total time 1 min 11 sec

VARIAN

<

AvE
.
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BC{'H} NMR of N-di(2-

STANDARD 1H OBSERVE - profile

Sample Name:
Data Collected on:

Ga.Chem.LSA.UMich.edu-vnmrs400
Archive directory:

Sample directory:

FidFile: AM3-3l-carbon

149.200
136.812
122.449
122.197

Pulse Sequence: CARBON (s2pul)
Solvent: cdecl3
Data collected on: Apr 29 2011

<

Operator: maleckis

Relax. delay 0.100 sec
Pulse 45.0 degrees

Acq. time 2.569 sec

Width 25510.2 Hz

576 repetitions
OBSERVE C13, 100.4627777 MHz
DECOUPLE H1, 399.5354945 MHz
Power 42 dB

9.057

continuously on
WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz
FT size 131072

Total time 25 min

77.376
76.740

{ o
23.356

158.882

169.553

" J .

LA L L L O L O B L B L L L O L B L L B L R R

220 200 180 160 140 120 100 80 60 40 20 0 Ppm
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"H NMR of 4-tert-Butyl-N-[di(pyridin-2-yl)methyl] benzenesulfonamide (dpsa) (7)

STANDARD 1H OBSERVE - profile A P
VARIAN 2.«

Sample Name:

Data Collected on:
Ga.Chem.LSA.UMich.edu-vnmrs400
Archive directory:

Sample directory:

Bu

FidFile: AM3-160

Pulse Sequence: PROTON (s2pul)
Solvent: cdcl3
Data collected on: Apr 27 2011

Operator: maleckis

Relax. delay 0.500 sec
Pulse 45.0 degrees

Acq. time 3.408 sec

Width 4807.7 Hz

16 repetitions

OBSERVE H1, 399.5334968 MHz
DATA PROCESSING

Line broadening 0.3 Hz

FT size 32768

Total time 1 min 11 sec
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BC{'H} NMR of 4-tert-Butyl-N-[di(pyridin-2-yl)methyl]benzenesulfonamide (dpsa) (7)

STANDARD 1H OBSERVE - profile A "
VARIAN 2.<

Sample Name:

Data Collected on:
Ga.Chem.LSA.UMich.edu-vnmrs400
Archive directory:

Sample directory:

FidFile: AM3-160-carbon
Bu
Pulse Sequence: CARBON (s2pul)
Solvent: cdcl3

Data collected on: Apr 27 2011

Operator: maleckis

Relax. delay 0.100 sec
Pulse 45.0 degrees

31.004

Acq. time 2.569 sec
Width 25510.2 Hz

1000 repetitions

OBSERVE C13, 100.4627777 MHz
DECOUPLE H1, 399.5354945 MHz
Power 42 dB

126.990

o
EY
0
0
o
B

o
.-<
0
o
N
~

continuously on
WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz
FT size 131072

Total time 44 min

136.708
122.174

148.754

157.844
77.356

77.039
76.721

—155.864

62.075

136.871
34.933

.,

L B B L B L B B L B B B B L B L B L O L B L B L LB IR R

220 200 180 160 140 120 100 80 60 40 20 0 PpPm
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"H NMR of (dpaa)Pd" (4-MeC¢H,4)(CF3) (8)

FLUORINE

Sample Name:

Data Collected on:
Te-vnmrs500
Archive directory:

Sample directory:
FidFile: AM3-43

Pulse Sequence: PROTON (s2pul)
Solvent: ecdecl3
Data collected on: May 15 2011

Temp. 25.0 C / 298.1 K
Operator: maleckis

Relax. delay 0.500 sec
Pulse 45.0 degrees

Acqg. time 2.726 sec

Width 6009.6 Hz

16 repetitions
OBSERVE H1, 500.0931699 MHz
DATA PROCESSING

Line broadening 0.3 Hz

FT size 32768

Total time 0 min 58 sec

VARIAN

<

AV
S
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STANDARD FLUORINE PARAMETERS

Sample Name:

Data Collected on:
Te-vnmrs500

Archive directory:

Sample directory:

FidFile: AM3-43-carbon

Pulse Sequence: CARBON (s2pul)

Solvent: edecl3

Data collected on: May 15 2011

Temp. 25.0 C / 298.1 K
Operator: maleckis

Relax. delay 0.100 sec
Pulse 45.0 degrees
Acqg. time 2.045 sec
Width 32051.3 Hz

3104 repetitions

OBSERVE C13, 125.7485276 MHz
DECOUPLE H1, 500.0956704 MHz

Power 42 dB
continuously on
WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz
FT size 131072

Total time 1 hr, 51 min

BC{'H} NMR of (dpaa)Pd" (4-MeC¢H,)(CF5) (8)

135.742

- 132.390
127.929
125.397

77.280
73.027

76.774

139.348
124.518

39.114

152.758
ﬁ
-

25.117
124.658
9.623
23.317

20.952

155.336

154.473
153.384

169.863

AL S

AV
TAY

220 200

180 160 140 120 100 80 60 40 20

J=363Hz

J=93Hz

| | B |
[T —— ot St il

50 148 146 144 142 140 138 136 134 132 ppm
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F NMR of (dpaa)Pd"(4-MeC¢H,)(CF3) (8)

STAND: TA P
“"VARTAN™%, <

Sample Name:

Data Collected on:
Co.Chem.LSA.UMich.edu-vnmrs400
Archive directory:

Sample directory:
FidFile: AM3-43-fluorine

Pulse Sequence: FLUORINE (s2pul)
Solvent: edel3
Data collected on: May 4 2011

Temp. 25.0 C / 298.1 K

Operator: maleckis

Relax. delay 1.000 sec
Pulse 30.0 degrees

Acq. time 0.786 sec

Width 166.7 kHz

16 repetitions
OBSERVE F19, 376.8659339 MHz
DATA PROCESSING

Line broadening 1.5 Hz
FT size 262144
Total time 0 min 32 sec

S19



"H/'H COSY NMR of (dpaa)Pd" (4-MeC¢H,)(CF5) (8)

STANDARD PROTON PARAMETERS
Atropine

Sample Name:

Data Collected on:
Yb-vnmrs700
Archive directory:

Sample directory:
FidFile: AM3-43-cosy

Pulse Sequence: COSY
Solvent: cd2cl2

Data collected on: May 5 2011

Temp. 24.0 C / 297.1 K
Operator: maleckis
Relax. delay 1.000 sec
Mixing 0.080 sec

Acq. time 0.150 sec

Width 8445.9 Hz

2D Width 8445.9 Hz

2 repetitions

512 increments

OBSERVE H1, 699.7581182 MHz
DATA PROCESSING

Sq. sine bell 0.061 sec

F1 DATA PROCESSING

Sq. sine bell 0.061 sec

FT size 4096 x 4096

Total time 21 min

e

o b

F1
(ppm) | o »
6.5
4 y y
7.0
i a [ ] o
J s y
1 8 o ]
7.5
] LY
i s B [
i ] s 8
8.0
i 2 -
8.5 o
] - o
-
9.0 ®
9.5
|||H|l||\I||I\|||\||||\||||\|II|II|I‘IIII‘I|I|‘I||\||||\||IH||IIl|||1I|IHI|IHI|IIH|I\||||\||||HI|III||\III|\I|I|H|I‘Illl‘IIII‘II|||||II|IIH|IIH
9.0 8.6 8.2 7.8 7.4 7.0 6.6 6.2
F2 (ppm)
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'"H/'H ROESY NMR of (dpaa)Pd" (4-MeCsH,)(CF3) (8)

Automated Probe tuning parameter
- _JJ 1IN s , .

Data Collected on:
Te .Ch. LSA.UMich |—

Archive directory:

Fl
S*¥ﬁﬁn7§rectcry:

FidFil@ AM3-43-roesy
41 e °
Pulse Sequence: ROESY

Solvent: cd2cl2

Data collected on: May 5 2011

3

Temp. 2870 C / 301.1 K
Operator: -maleckis °
7 L 4
Relax. delay 1.000 sec

Acq. tjmel 0.150 sec

Width _6009.6 Hz ®

2D Width [6009.6 Hz e

16 repetitions

2 x 200 ihcrements
OBSERVE H1, 500.0941301 MHz

DATA PROCESSING

Gauss apodization 0.069 sec

F1 DATA PROCESSING e

Gauss apedization 0.031 sec

FT size 2048 x 2048

Total time 5 hr, 20 min

”

521



"H NMR of (dpsa)Pd"(4-MeCsH4)(CF3) (9) (in CDCl; solvent)

STANDARD PROTON PARAMETERS
Atropine

Sample Name:

Data Collected on:
Yb-vnmrs700

Archive directory:
Sample directory:
FidFile: AM3-62

Pulse Sequence: PROTON (s2pul)
Solvent: cdcl3
Data collected on: May 16 2011

Temp. 24.0 C / 297.1 K
Operator: maleckis

Relax. delay 5.000 sec
Pulse 45.0 degrees

Acq. time 3.500 sec

Width 11261.3 Hz

16 repetitions
OBSERVE H1, 699.7567747 MHz
DATA PROCESSING

Line broadening 0.3 Hz

FT size 131072

Total time 2 min 33 sec

tBu

(ARIAN

<

AVE
2

S22



BC{'"H} NMR of (dpsa)Pd"(4-MeC¢H,)(CF3) (9) (in CDCl; solvent)

STANDARD FLUORINE PARAMETERS 4 P
B ‘Bu VARIAN ¢

Data Collected on:
Te-vnmrs500
Archive directory:

Sample directory:
FidFile: AM3-62-carbon
Pulse Sequence: CARBON (s2pul)

Solvent: cdel3
Data collected on: May 16 2011

/—30.990

Temp. 25.0 C / 298.1 K
Operator: maleckis

Relax. delay 0.100 sec
Pulse 45.0 degrees

Acq. time 2.045 sec o
® 9
Width 32051.3 Hz a o
5792 repetitions ~ 8w o S
&
OBSERVE C13, 125.7485276 MHz 378 85
o g !
DECOUPLE H1, 500.0956704 MHz 2 < ~ e R
S O S NI
Power 42 dB RS o
S
continuously on oo
WALTZ-16 modulated © a o @
a
DATA PROCESSING - R
H .
1 1 d B
Line broadening 1.0 Hz . Paen 3H . R
FT size 131072 285 4708 2 R
Total time 3 hr, 27 min *+ 7368 h - .~ 2
FE 2 s
ER A L
a -]
<
&
JJ o }
L B L L L L L e R R AR A AR RN R AR
220 200 180 160 140 120 100 80 60 40 20 0 Ppm

J=94Hz

J=364Hz

\“ P_‘—v‘ i

. Iy \
AT A N b
it M T k'”'ﬁ"‘*f/:‘wf‘v'%‘w*'M”“‘“‘Ww'w’“w'\'f**ﬂ“w

140 139 138 137 136 135 134 1 132 13 130 P
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F NMR of (dpsa)Pd" (4-MeC¢H,)(CF3) (9)

STAND. ’l'4 ',
“VARTAN" ”?‘ N

t Sample Name:
Data Collected on:
Te-vnmrs500
Archive directory:
Sample directory:
FidFile: AM3-62-fluorine
Pulse Sequence: FLUORINE (s2pul)

Solvent: cdcl3
Data collected on: May 16 2011

Temp. 25.0 C / 298.1 K
Operator: maleckis

Relax. delay 1.000 sec
Pulse 30.0 degrees

Acq. time 0.629 sec

Width 208.3 kHz

16 repetitions
OBSERVE F19, 470.5577223 MHz
DATA PROCESSING

Line broadening 1.5 Hz
FT size 262144

Total time 0 min 29 sec

-50 -100 -150 -200 -250 -300 -350 pPpm
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"H/'H ROESY of (dpsa)Pd" (4-MeCsH,)(CF3) (9)

(RT3 Y S LA
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"H NMR of (dpaa)Pd"" (4-MeC¢H4)(CF3)(CI) (10)

STANDARD PROTON PARAMETERS
Atropine

Sample Name:

Data Collected on:
Yb-vnmrs700
Archive directory:

Sample directory:
FidFile: AM3-59

Pulse Sequence: PROTON (s2pul)
Solvent: cdcl3
Data collected on: May 15 2011

Temp. 24.0 C / 297.1 K
Operator: maleckis

Relax. delay 5.000 sec
Pulse 45.0 degrees

Acq. time 5.820 sec

Width 11261.3 Hz

8 repetitions

OBSERVE H1, 699.7567747 MHz
DATA PROCESSING

Line broadening 0.3 Hz

FT size 131072

Total time 1 min 48 sec

w

VARIAN

Ve

\ o

2.

7

A — . FE—
L B B B B A B L B T | L L L B L B
10 9 8 7 5 4 3 2 ppm
I - o Ju . - S - SN NV
L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L B L LR BN LR R RLRL B IR
9.0 8.8 8.6 8.4 8.2 8.0 7.8 7.6 7.4 7.2 7.0 6.8 Ppm
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BC{'H} NMR of (dpaa)Pd"" (4-MeC¢H,)(CF3)(CI) (10)
VARIAN ?‘3

STANDARD PROTON PARAMETERS
Atropine

Sample Name:

Data Collected on:
Yb-vnmrs700
Archive directory:

Sample directory:
FidFile: AM3-59-carbon

Pulse Sequence: CARBON (s2pul)
Solvent: cdcl3
Data collected on: May 15 2011

Temp. 24.0 C / 297.1 K
Operator: maleckis

Relax. delay 0.100 sec
Pulse 45.0 degrees

Acq. time 1.468 sec P
Width 44642.9 Hz ~
4320 repetitions E
OBSERVE C13, 175.9539809 MHz
DECOUPLE H1, 699.7602734 :;
Power 47 dB
continuously on g o
WALTZ-16 modulated’ &
DATA PROCESSING ® o
Lind) broadening 1.1!&
FT sige 131072
Totakitime 1 hr, 53 fin

149.485

140.434

135.552

_129.148

140.174

135.761

124.406
124.189
121.657

121.324

L

77.201
77.019
76.837

71.723
39!

24.898
24.883

L B L L L B B B L L

160

140

149.4 149.2 149.0

148.8

J=2.7Hz

120

100 80 60 40 20 ppm

J=376 Hz

i A N o
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13.075

F NMR of (dpaa)Pd"" (4-MeCsH,)(CF3)(CI) (10)

STAND; TA "
“VARTAN""3, <

Sample Name:

Data Collected on:
Co.Chem.LSA.UMich.edu-vnmrs400
Archive directory:

Sample directory:
FidFile: AM3-37-fluorine

Pulse Sequence: FLUORINE (s2pul)
Solvent: cdel3
Data collected on: May 1 2011

Temp. 25.0 C / 298.1 K
Operator: maleckis

Relax. delay 1.000 sec
Pulse 30.0 degrees

Acq. time 0.786 sec

Width 166.7 kHz

16 repetitions
OBSERVE F19, 376.8659339 MHz
DATA PROCESSING

Line broadening 1.5 Hz

FT size 262144

Total time 0 min 32 sec

-150

528

-300

-350 ppm



"H/'H COSY of (dpaa)Pd"" (4-MeCsH,)(CF3)(CI) (10)

Lol ]

I
20
([ N ]

°

ul =3

O = @

| T T T T | T T T I T T T T | T T T T I T T T T | T T T | T T T T

9 8 7 6 5 4 3

F2 (ppm)
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"H/C ASAPHMQC of (dpaa)Pd" (4-MeC¢H4)(CF3)(CI) (10)

L

STANDARD 1H OBSERVE — va

Sample Name: N

Data Collected on:
Ga.Chem.LSA.UMich

IAN i
UL

] Archive directory:
F1 -
(ppm) Sample directory: -
30 FidFile: AM3-37-ASAPHMOC
] Pulse Sequence: ASAPHMQC
b Solvent: cdel3
407 Data collected on: May 3 2011
50-] Operator: maleckis
] Relax. delay 0.060 sec
4 Mixing 0.050 sec
60 Acq. time 0.064 sec
4 Width  4807.7 Hz
] 2D Width 17079.4 Hz
70— 8 repetitions
] 2 x 512 increments
4 OBSERVE ~ H1, 399.5334968 Mz
80; DECOUPLE C13, 100.4703124 MHz
4 Power 35 dB
] on during acquisition
B off during delay
90 W40_autoxdb modulated
4 DATA PROCESSING
] Gauss apodization 0.029 sec
100 F1 DATA PROCESSING
] Gauss apodization 0.028 sec
4 FT size 2048 x 4096
1104 Total time 49 min
120
130 -
140 -
150~ -
E— T T - T L e s B S T L e e s e —
9 8 7 5 3 2
F2 (ppm)
F1
(ppm) |
80
90
100
e a
120
i -
130
140 -~
150 -
R s o L L o L o B B L L o L L L o s e L RN LR R LS e
9.0 8.8 8.6 8.4 8.2 8.0 7.8 7.6 7.4 7.2 7.0 6.8 6.6
F2 (ppm)
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"H/"*C HMBC of (dpaa)Pd"" (4-MeC¢H,)(CF3)(CI) (10)

[ ININ

B

Fl
(pPm) -

40
60—
80—
100*;
120—§
140*; - -

160

180

T
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"H NMR of (dpsa)Pd" (4-MeCsH4)(CF3)(CI) (11)

STAND:
Atropin

Ay
ARTAN™ }"5

Sample|Name:

Data Cpllected on:
Yb-vhmrs700

t
Bu Archive

directory:

Sample|directory:

FidFile:

AM3-54

Pulse Spquence: PROTON (s2pul)

Solvent

Relax.
Pulse {i

Width |

FT bize
Total th

cdecl3

Data collected on: May 16 2011

Temp. £4.0 C / 297.1 K
Operatof:

maleckis

delay 2.000 sec
5.0 degrees

Acfi. tfme 3.500 sec

1261.3 Hz

16| repptitions

H1, 699.7567747 MHz

Cl DATA PRPCESSING
Line byoadening 0.3 Hz

131072
me 1 min 39 sec

10 8 7 6 5 4 3 2 1 Ppm
T T T T T T T T T T T T T T T T T T T T
9. 8.5 8.0 7.5 7.0 6.5 6.0 ppm
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BC{'H} NMR of (dpsa)Pd" (4-MeCsH,)(CF3)(C) (11)

135.590
128.328

126.684
125.219

129.087

o
o
©
o
-
-

©
0
°
~
-
-

40.251
124.060
120.936

140.736
120.798

139.656
135.670
124.376

o
N
©
o
«
-

158.697
ﬁ

157.774
154.669

i

77.274
77.018

76.762

74.787

74.768

34.840

be

A
VARIAN 2 ¢

Sample Name:

Data Collected on:
Sn.Chem.LSA.UMich.edu-inova500
Archive directory:

Sample directory:
F2dFile: AM3-55-carbon

Pu{se Sequence: CARBON (s2pul)
vent: cdecl3
Data collected on: May 12 2011

Temp. 28.0 C / 301.1 K
Operator: kbutl

lax. delay 0.100 sec
lse 45.0 degrees
q. time 2.086 sec
dth 31421.8 Hz

000 repetitions
OBSERVE C13, 125.7010246 MHz
DECOUPLE H1, 499.9067532 MHz
Power 32 dB

céntinuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz
FT|size 131072

Total time 7 hr, 18 min

= =y vw

20.406

L L L B B B O B B B B L L L L L L L L L L I L L L

220 200 180 160 140 120 100

80

J =378 Hz

S33
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F NMR of (dpsa)Pd"" (4-MeCsH,)(CF3)(Cl) (11)

Bu

Cl

STAND. TA P
“"VERTAN™Z, <

Sample Name:

Data Collected on:
Te—vnmrs500
Archive directory:

Sample directory:
FidFile: AM3-54-fluorine

Pulse Sequence: FLUORINE (s2pul)
Solvent: cdcl3
Data collected on: May 18 2011

Operator: maleckis

Relax. delay 1.000 sec

Pulse 30.0 degrees

Acq. time 0.629 sec

Width 208.3 kHz

16 repetitions
OBSERVE F19, 470.5577223 MHz
DATA PROCESSING

Line broadening 1.5 Hz
FT size 262144

Total time 0 min 29 sec

-50 -100 -150 -200 -250 -300

S34
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"H/'H COSY of (dpsa)Pd" (4-MeCsH,)(CF3)(CI) (11)

P
(ppm): /.
3]
o
.
6_
] P
» -
-
. = i/ »~
A
g
9 (-] ]
[ [ [ [ [ [ [
9 8 7 6 5 4 3
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"H/C ASAHMQC of (dpsa)Pd" (4-MeC¢H4)(CF3)(CI) (11)

ool

F1 ] -
(ppm) ]
30 -
40
50
60
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80
90
100
110
4 T~
120
130 -
140 =
150 - -
T T T T T T T
9 7 6 s 4 3 2
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- =
] - _
125 -
] E—
=
1 E——
130
135“_
140 =
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1504 = =
N
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"H/"*C HMBC of (dpsa)Pd"" (4-MeCsH,)(CF3)(C)) (11)

Fl
(ppm)

40
60—2
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90%
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"H/'"H ROESY of (dpsa)Pd"" (4-MeCsH,)(CF3)(CI) (11)

LA S IR S S B B B S B BN 5 N S S S S RO S S S S B S S p

8 7 6 5 4 3

F2 (ppm)
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“F/'"H HOESY of (dpsa)Pd" (4-MeC¢H4)(CF3)(CI) (11)

F2
(ppm) i

-11.85 ]
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"H NMR of (dpsa)Pd" (4-MeCsH4)(CF3)(F) (12)
LY
TV RRIAN™, <

tBll Sample directory:

FlidFile: AM3-55-purified

L]

dlse Sequence: PROTON (s2pul)
H Soflvent: cdel3
Dafta collected on: May 17 2011

Temp. 24.0 C / 297.1 K
Operator: maleckis

Relax. delay 2.000 sec
Pulse 45.0 degrees

Meq. time 3.880 sec

Width 8445.9 Hz

16 repetitions

OBSERVE  H1, 699.7567747 MHz
DATA PROCESSING

I~ Line broadening 0.3 Hz
F1 size 65536
F Total time 1 min 46 sec

10 9 8 7 6 4 3 2 1 -0 PpPm
I\ S VO - S — M) _ - B
UL L L L R RN R R R RN RN R
8.8 8.6 8.4 8.2 8.0 7.8 7.6 7.4 7.2 7.0 6.8 6.6 6.4 6.2 ppm

S40



BC{'H} NMR of (dpsa)Pd"(4-MeCsH,)(CF3)(F) (12)
STAND: ERA "
AoV KRTAN™, <

Sample Name:
Data Collected on:

Yb-vnmrs700
Archive directory:

H $emle directory:

Lo
HidHile: AM3-55-purified-carbon
Pyise Sequence: CARBON (s2pul)

Sqlvent: cdcl3
D3ta collected on: May 17 2011

Temp. 24.0 C / 297.1 K
Operator: maleckis

127.089
125.277
77.201
77.019
76.837

129.079

lelax. delay 0.100 sec
lulse 45.0 degrees

cq. time 1.468 sec

idth 44642.9 Hz

F 8192 repetitions

OBSERVE C13, 175.9539809 MHz
DECOUPLE H1, 699.7602734 MHz
Hower 47 dB

ontinuously on

JALTZ-1g modulated

DATA PRORESSING

; Jine brngadening 1.0 Hz

= nom o

157.940
157.085
155.075
150.883
149.272
148.231
140.074
139.516
136.070
131.576
131.525
124.181
124.019
121.638
121.080
74.263
34.859
31.170
.

FT size 131072
L{gtal time 7 hr, 58 min

. L A .

220 200 180 160 140 120 100 80 60 40 20 0 Ppm

J =378 Hz

S41



-20.409
-20.419

F NMR of (dpsa)Pd" (4-MeCsH,)(CF3)(F) (12)

F

-285.446

STAND; TA "
“"VARTAN™, <

Sample Name:

Data Collected on:
Te-vnmrs500
Archive directory:

Sample directory:
FidFile: AM3-55-fluorine

Pulse Sequence: FLUORINE (s2pul)
Solvent: cdcl3
Data collected on: May 11 2011

Temp. 25.0 C / 298.1 K

Operator: maleckis

Relax. delay 1.000 sec
Pulse 30.0 degrees

Acq. time 0.629 sec

Width 208.3 kHz

16 repetitions
OBSERVE F19, 470.5577223 MHz
DATA PROCESSING

Line broadening 1.5 Hz
FT size 262144
Total time 0 min 29 sec

-150

T

S42
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"H/'H gCOSY of (dpsa)Pd" (4-MeCsH,)(CF3)(F) (12)

tBu

A% B

F1l -
(ppm) - - o
3
p
5
6
i .
e -
7 .
i [} 0«
° e bd
o SRV
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- L]
o
[ I | | [ I |
9 8 7 6 5 4 3

F2 (ppm)
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"H/C ASAPHMQC of (dpsa)Pd" (4-MeC¢Hy)(CF3)(F) (12)

W ) (R Y |

F1 -
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",
N .ll)d sy ;@\
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"H/"*C HMBC of (dpsa)Pd"" (4-MeCsH,)(CF3)(F) (12)

|

F1 ]
(ppm) ]

a0-
60
80%
9o—§
100—;
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120—3
130—5
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150%

160
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"H/'H NOESY of (dpsa)Pd" (4-MeCsH4)(CF3)(F) (12)

iA..

F2 (ppm)
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“F/'"H HOESY of (dpsa)Pd"" (4-MeC¢H4)(CF3)(F) (12)

F2
(ppm)

-20.3

-20.2

F2
(ppm

-285.2 O o

lam))]
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"H NMR of (dpaa)Pd"" (4-MeC¢H4)(CF3)(F) (13a)

\d

RN Deuberion saTEnS VARIAN

Sample Name:

<

AV
S

Data Collected on:
Sn.Chem.LSA.UMich.edu-inova500
Archive directory:

Sample directory:
FidFile: AM3-60
Pulse Sequence: PROTON (s2pul)

Solvent: cdcl3
Data collected on: May 15 2011

Operator: maleckis

Relax. delay 5.000 sec F
Pulse 45.0 degrees

Acq. time 2.048 sec

Width 7998 .4 Hz

16 repetitions

OBSERVE ~ H1, 499.9042537 MHz

DATA PROCESSING

Line broadening 0.3 Hz

FT size 32768

Total time 2 min 7 sec

,_.
)
©
®
N
o
2]
-
w
N
-
S

3

- J S D/ Y B W W G .

LN L L L B L O B L B L L B L B B L B L L L B L R L L

9.2 9.0 8.8 8.6 8.4 8.2 8.0 7.8 7.6 7.4 7.2 7.0 6.8 Ppm
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"H NMR of (dpaa)Pd"" (4-MeC¢H4)(CF3)(F) (13a)

STANDARD 1H OBSERVE - profile VAR I AN

Sample Name:

v
TAY

Data Collected on:
Ga.Chem.LSA.UMich.edu-vnmrs400
Archive directory:

Sample directory:
FidFile: AM3-60-carbon
Pulse Sequence: CARBON (s2pul)

Solvent: cdcl3
Data collected on: May 14 2011

Temp. 52.0 C / 325.1 K
Operator: maleckis

Relax. delay 0.100 sec

Pulse 45.0 degrees 2 8 F
B
Acq. time 2.569 sec :,‘
Width 25510.2 Hz S R
5000 repetitions eI
OBSERVE C13, 100.4627777 Mz NorR
S
DECOUPLE H1, 399.5354945 MHz - ~
Power 35 aB 8o38h¢8 58
o Y 9. &
continuously on o ® 329w “ - @ © o o o
S
WALTZ-16 modulated @ 3 2099 sar S 0
DATA PROCESSING o h T4 A <o
. . n e S I SR
Line broadening 1.0 Hz Re33 b
g
FT size 131072 ©om 9
[N
Total time 3 hr, 43 min R o
a8 8
2 <
) 3
'lrl"f
= 2
o
] e \ " 5
*
L L L e e B L B L L B R R R R R R R R R R
220 200 180 160 140 120 100 80 60 40 20 0 Ppm
- J =376 Hz )
g |l 3
b I| | -
| | ‘
1] {
| 11 | l
L |
IR [

_t1;=1¢E‘|.$'“;_¢,¢,_AJ«J.F=’~.W Yo ol _-'»v;w_«r&\_%;,fwf*'_wv.'r‘r"f“{_-ﬂ.y"m_"#,awu“f"

L24 122 120 118 116 114 112 110 3
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F NMR of (dpaa)Pd"" (4-MeCsH,)(CF3)(F) (13a)
FLUORINE VAR IAN

Sample Name:

<

<

AvE
=

Data Collected on:
Te-vnmrs500

Archive directory: H 0
Sample directory:
2 )\‘CH3

n o
FidFile: AM3-60-f2ydtine
o

Z

oo
| |
Pulse Sequence: FLWCﬁlINE (s2pul)
Solvent: cdel3
Data collected on: May 14 2011

.-“‘\CF3

Pd

Temp. 25.0 C / 2981 K
Operator: maleckis

Relax. delay 1.000 [sec
Pulse 30.0 degrees
Acq. time 0.629 seq
Width 208.3 kHz
16 repetitions
OBSERVE F19, 470.5577223 MHz
DATA PROCESSING
Line broadening 1.5 Hz
FT size 262144
Total time 0 min 29 [sec

e

90.769

0 -50 -100 -150 -200 -250 -300 -350 PpPm
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YF/BC HSQC of (dpaa)Pd" (4-MeC¢H,)(CF3)(F) (13a)

STANDARD FLUORINE PARAMETERS

Sample Name:

Data Collected on:

T

VARIAN

AVE
2

Fl

SEBRmfFectory:

Archive directory:

: AM3-60-FH-HSQC

Pulsfl%quence: HSQC
Solvent: cfcl3
Data colldcted on: May 14 2011

rerplBs5o c / 298.1 K

Operator: maleckis

Relax. delay 1.000 sec
Acql 2Qme 0.150 sec

Width

J9328.4 Hz

2D Width [7545.0 Hz

2 repetitiions

2 x] @5 increments

OBSERVE F[19, 470.5577223 MHz
DECOUPLE Cfl3, 125.7648749 MHz
Power 39_dB

on fggrg acquisition

off durin
W40_OneNi
DATA PROCE]
Gavg 3 grof
F1 DATA PR
Gauss apd|
FT size 40|

g delay
R_W010 modulated
SSING

Hization 0.069 sec
OCESSING

dization 0.023 sec
o6 x 2048

Totaj fAme 15 min

[y
>
o

150

1557

-23.5 -24.0

F2 (ppm)
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"H/'H ROESY of (dpaa)Pd" (4-MeC4H4)(CF3)(F) (13a)

N en
> N

H

F2 (ppm)
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“F/'"H HOSY of (dpaa)Pd"" (4-MeCsH,)(CF;)(F) (13a)

b

o

— hOe

L L L L L L B B B

9 8 7 6 5 4 3 2 1

Fl (ppm)

i
N
llllllll

p=1

(ppm

-291.0

—-290.8

©
®
®

-290.6

—290.4

A b b b b b b el

LR RR RN RN RN RN RN RN RN AR RN R R NN NN NN RN RN RN RN RN R RN AR N RN RN N RN RN RN RN RN RN RN R RN R NN RN R RN NN RRRRRRNRRRRRRRRR}
LR L L R Rl LR LR R L R R LR LR R LR RARLE RRLEY L LR LRRRN LY LR LARL) R RS LA LR R LR

9.4 9.2 9.0 8.8 8.6 8.4 8.2 8.0 7.8 7.6 7.4 7.2 7.0 6.8 6.6

Fl (ppm)
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PROTON P.
Atropine

Sample Name:

Data Collected on:
Yb-vnmrs700
Archive directory:

Sample directory:
FidFile: AM3-38-F2

Pulse Sequence: PROTON (s2pul)
Solvent: cdcl3
Data collected on: May 15 2011

Temp. 24.0 C / 297.1 K
Operator: maleckis

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acq. time 5.820 sec

Width 11261.3 Hz

16 repetitions

OBSERVE  H1, 699.7567747 MHz
DATA PROCESSING

Line broadening 0.3 Hz

FT size 131072

Total time 2 min 3 sec

"H NMR of (dpaa)Pd" (4-MeC¢H4)(CF3)(F) (13b)

VARIAN

(0]
e
N

oF

O\

O~

<

AV
5

- T N T

11 10 9 8 7 6 5 3 2 PpPm

—— e — M ﬁN“ﬁJwﬂWﬁn\AkJJ \g_;mF_JMNJ —— — _

L L L O B L L L L L B L L B L R R R R R R RN RN EEREE RN
9.0 8.8 8.6 8.4 8.2 8.0 7.8 7.6 7.4 7.2 7.0 6.8 Ppm
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BC{'H} NMR of (dpaa)Pd"" (4-MeC¢H,)(CF)(F) (13b)

PROTON P.
Atropine

VARIAN 2 <

AVE-
2

Sample Name:
Data Collected on:
Yb-vnmrs700

Archive directory:

Sample directory:

77.170
76.988
76.806

FidFile: AM3-38-F2-carbon

Pulse Sequence: CARBON (s2pul)
Solvent: edel3
Data collected on: May 15 2011

Temp. 24.0 C / 297.1 K
Operator: maleckis

Relax. delay 0.100 sec
Pulse 45.0 degrees

Acq. time 1.468 sec

Width 44642.9 Hz

30000 repetitions
OBSERVE C13, 175.9539809 MHz
DECOUPLE H1l, 699.7602734 MHz
Power 47 dB

continuously on

WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz

FT size 131072

Total time 13 hr, 8 min

~ o
o M o
+ N 0
c oM
o 0
N N
o oH N
B

141.645
140.000
136.461
130.670
130.635

22.807
122.211

161.579
158.304
151.347
151.212
150.159
A
69.969
22.966
20.492

175.935
22.986

" , l - A

L L B L B L B L B L B L B L B L B L B L B L L B LI IR I

220 200 180 160 140 120 100 80 60 40 20 0 Ppm

J =384 Hz
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STANDARD FLUORINE PARAMETERS

Sample Name:

Data Collected on:

Te.Chem.LSA.UMich.edu-vnmrs500

Archive directory:

Sample directory:

n o

a o
FidFile: AM3-38-F2-ffuo®ine
P

Iy
L]

1
Pulse Sequence: FLUORINE
Solvent: cdecl3

| (s2pul)

Data collected on: May |3 2011

Temp. 28.0 C / 301.1 K

Operator: maleckis

Relax. delay 1.000 sec
Pulse 30.0 degrees
Acqg. time 0.629 sec
Width 208.3 kHz

16 repetitions

OBSERVE F19, 470.5577223 MHz

DATA PROCESSING
Line broadening 1.5 Hz
FT size 262144
Total time 0 min 29 sec

L |.l| 1l

F NMR of (dpaa)Pd"" (4-MeCsH,)(CF;)(F) (13b)

312.995

VARIAN

<

N\
2

-200
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"H/'H COSY of (dpaa)Pd"" (4-MeCsH,)(CF3)(F) (13b)

F1l
T o
(ppm) | /
3
g
-
5 o
P
y. ] 0
" -~
L] a @ o
o a
8 ] a
- -
9| B -
| I | I I I I
9 8 7 6 5 4 3
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"H/C ASAPHMQC of (dpaa)Pd"" (4-MeCsHy4)(CF3)(F) (13b)

Lo il

F1 ]
(ppm)]

30
40
50
60
70-
so—f

90
100—3
1105
120—3
130—5

140

150 -
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"H/"*C HMBC of (dpaa)Pd"" (4-MeC¢H,)(CF3)(F) (13b)

F1l §
(ppm) e ] l
E :
. :
40
H
60
H
80—

100 .
120 < :
] 4 .. .
| : 1
140 _ '
3 .- LS - ¢ ¢
3 : i
160 - .: l :
7 3
E i
] ° t
180 :
I | T T

8 5 2
F2 (ppm)
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"H/'H ROESY of (dpaa)Pd" (4-MeC¢H,4)(CF3)(F) (13b)

Tl L
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“F/'"H HOSY of (dpaa)Pd" (4-MeCsH,)(CF3)(F) (13b)

Y N

F2 3
(ppm)=
-313.4 3

-313.2 5
-313.0
-312.8

-312.6

N Ui R T N

F2 3
(ppm) 3

—33.8—E 0 0 0

-33.6
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"H NMR of (dpaa)Pd" (4-MeC¢H4)(CF3)(F) (S1)

s PROTON P.
Atropine

Sample Name:

Data Collected on:
Yb-vnmrs700

Archive directory:
Sample directory:
FidFile: AM3-6l-minor-pure

Pulse Sequence: PROTON (s2pul)
Solvent: cdcl3
Data collected on: May 18 2011

Temp. 24.0 C / 297.1 K
Operator: maleckis

Relax. delay 2.000 sec
Pulse 45.0 degrees

Acq. time 5.190 sec

Width 12626.3 Hz

16 repetitions
OBSERVE H1, 699.7567747 MHz
DATA PROCESSING

Line broadening 0.3 Hz

FT size 131072

Total time 2 min 10 sec

VARIAN

\

<

AV
S

A

F -

L L L B

8.8 8.6 8.4 8.2

8.0

7.8
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BC{'H} NMR of (dpaa)Pd"" (4-MeC4H,)(CF3)(F) (S1

CH
b

(0]

e

STANDARD PROTON PARAMETERS VAR IA N
Atropine

Sample Name:

2.

N\ Zs
=

Data Collected on:
Yb-vnmrs700
Archive directory:

Sample directory:

77.182
76.818

FidFile: AM3-6l-minor-carbon

Pulse Sequence: CARBON (s2pul)
Solvent: cdcl3
Data collected on: May 18 2011

Temp. 24.0 C / 297.1 K
Operator: maleckis

Relax. delay 0.100 sec
Pulse 45.0 degrees
Acq. time 1.468 sec

131.998
129.117

-
Width 44642.9 Hz g N < W m o ¥
e * H ® M Hoq‘a‘
8400 repetitions o ™ oo T 0" g
g 3" 3
OBSERVE C13, 175.9539809 MHz SR ogan
DECOUPLE H1, 699.7602734 MHz ool o q o
Power 47 dB 0 o J)
: [N ® o
continuously on o 3 n
WALTZ-16 modulated ~ [N ~ “
T 3% @ Qo
DATA PROCESSING o5 a bl © «
Line broadening 1.0 Hz 2 m-;." S8
FT size 131072 e -
Total time 3 hr, 40 min o \ 3
s -
o ©
o o
1
0
©
©
o
a
s L
L B L B B L L L B B L B B L B
220 200 180 160 140 120 100 80 60 40 20 0 Ppm
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F NMR of (dpaa)Pd""(4-MeCsH,)(CF;3)(F) (S1)

F

284.396

STAND: T“ I’
“VARTAN=3 <

Sample Name:

Data Collected on:
Co.Chem.LSA.UMich.edu-vnmrs400
Archive directory:

Sample directory:
FidFile: AM3-6l-minor-Fluorine

Pulse Sequence: FLUORINE (s2pul)
Solvent: cdecl3
Data collected on: May 18 2011

Temp. 25.0 C / 298.1 K
Operator: maleckis

Relax. delay 1.000 sec
Pulse 30.0 degrees

Acq. time 0.786 sec

Width 166.7 kHz

16 repetitions
OBSERVE F19, 376.8659339 MHz
DATA PROCESSING

Line broadening 1.5 Hz
FT size 262144
Total time 0 min 32 sec
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"H/'H gDQCOSY of (dpaa)Pd"" (4-MeCsH,)(CF3)(F) (S1)

4
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"H/C ASAPHMQC of (dpaa)Pd" (4-MeCsH4)(CF3)(F) (S1)
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"H/"*C HMBC of (dpaa)Pd""(4-MeC¢H,)(CF3)(F) (S1)

o JULMLJ | AL |

F1 -

(ppm) ]
40
60—
80
100 '
120 .
| L - o
4 o
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140 . °
1 Y -
t o -
160 s "
180
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"H/"C NOESY of (dpaa)Pd" (4-MeC¢H,)(CF;)(F) (S1)

HKH/O'CH:}

I

o J\JULJM | | | l | i_ﬂw

F1
(ppm)]|
P
37 . o
o
- .:? é; ]
47 g/ H
0°
57 P
0'
6
¢
L]
.
T T I I T T 1 T
9 8 7 6 5 4 3 2
F2 (ppm)
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"H NMR of 1,1-di(2-pyridyl)phenylethane (dpph) (14)

STANDARD 1H OBSERVE - profile VAR I A N <

Sample Name:

AV
S

Data Collected on:
Ga.Chem.LSA.UMich.edu-vnmrs400
Archive directory:

Sample directory:
FidFile: AM3-29

Pulse Sequence: PROTON (s2pul)
Solvent: cdel3
Data collected on: Apr 29 2011

Operator: maleckis

Relax. delay 0.500 sec
Pulse 45.0 degrees

Acq. time 3.500 sec

Width 6410.3 Hz

16 repetitions
OBSERVE  H1, 399.5334968 MHz
DATA PROCESSING

Line broadening 0.3 Hz
FT size 65536

Total time 1 min 12 sec

8.8 8.6 8.4 8.2 8.0 7.8 7.6 7.4 7.2 7.0 6.8 Ppm
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BC{'H} NMR of 1,1-di(2-pyridyl)phenylethane (dpph) (14)
STANDARD 1H OBSERVE - profile VAR IAN }‘E

Sample Name:
Data Collected on:
Ga.Chem.LSA.UMich.edu-vnmrs400
Archive directory:
Sample directory:
FidFile: AM3-29-carbon
Pulse Sequence: CARBON (s2pul)

Solvent: edel3
Data collected on: Apr 29 2011

Operator: maleckis

Relax. delay 0.100 sec
Pulse 45.0 degrees

Acq. time 2.569 sec

Width 25510.2 Hz

1000 repetitions
OBSERVE C13, 100.4627777 MHz
DECOUPLE H1, 399.5354945 MHz
Power 42 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 131072

Total time 44 min

128.525

28.106
126.258
123.534

148.828
121.124

135.906
S

~
~
)
@
~

77.399

77.081
76.764

166.535

—147.665
57.615

!

220 200 180 160 140 120 100 80 60 40 20 0 Ppm
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PROTON P.
Atropine

Sample Name:

Data Collected on:
Yb-vnmrs700
Archive directory:

Sample directory:
FidFile: AM-all-C@50

Pulse Sequence: PROTON (s2pul)
Solvent: cdcl3
Data collected on: May 24 2011

Temp. 50.0 C / 323.1 K
Operator: maleckis

Relax. delay 2.000 sec
Pulse 45.0 degrees
Acq. time 3.500 sec
Width 11261.3 Hz
40 repetitions
OBSERVE  H1, 699.7567747 MHz
DATA PROCESSING
Line broadening 0.3 Hz
FT size 131072
Total time 3 min 51 sec

"H NMR of (dpph)Pd"(4-MeC4H,4)(CF3) (15)

VARIAN

AvE
TAY

10 9

bl

9.2 9.0 8.8

8.6 8.4 8.2 8.0 7.8
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BC{'H} NMR of (dpph)Pd" (4-MeCsH,)(CF3) (15)
eroon VARIAN

Sample Name:

A

g,

N\ L

Atropine

Z

Data Collected on:
Yb-vnmrs700
Archive directory:

Sample directory:

FidFile: AM3-52-carbon

127.286
127.058

Pulse Sequence: CARBON (s2pul)
Solvent: cdecl3
Data collected on: May 20 2011

135.931
131.146
128.862

127.824
127 30s

Temp. 46.0 C / 319.1 K
Operator: maleckis

Relax. delay 0.100 sec
Pulse 45.0 degrees

Acq. time 1.468 sec

Width 44642.9 Hz

7152 repetitions

OBSERVE C13, 175.9539809 MHz
DECOUPLE H1, 699.7602734 MHz
Power 47 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 131072

Total time 3 hr, 7 min

o
o
R
©
e

138.235

138.045
137.967

136.775
77.155

.973

122.660

148.188
122.412

153.426
152.814
122.915

122.946

29.714

162.307
160.604

20.825

7.519

ULl

LB B B L L I B B L L B O L L L O B B L L B B L L L L L

220 200 180 160 140 120 100 80 60 40 20 0 Ppm
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ASERY
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21.821

F NMR of (dpph)Pd" (4-MeC¢H,)(CF3) (15)

STAND; TA P
“VARTAN™, <

Sample Name:

Data Collected on:
Co.Chem.LSA.UMich.edu-vnmrs400
Archive directory:

Sample directory:
FidFile: AM3-52-fluorine

Pulse Sequence: FLUORINE (s2pul)
Solvent: cdel3
Data collected on: May 27 2011

Operator: maleckis

Relax. delay 1.000 sec
Pulse 30.0 degrees

Acq. time 0.786 sec

Width 166.7 kHz

16 repetitions

OBSERVE F19, 376.8659339 MHz
DATA PROCESSING

Line broadening 1.5 Hz

FT size 262144

Total time 0 min 32 sec

-150
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"H/'H COSY of (dpph)Pd" (4-MeCsH,)(CF;) (15)

F2 (ppm)
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"H/C ASAPHMQC of (dpph)Pd" (4-MeCsHy)(CF3) (15)

i

P
(ppm) ]
30
40
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80—
90
100—5
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1305
140—2

150
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"H/'H ROESY of (dpph)Pd" (4-MeCsH4)(CF3) (15)

F1  —
(pPm) |
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"H NMR of (dpph)Pd" (4-MeC¢H4)(CF3)(C) (18) (at 0°C)

STAND; TA I,
“VARTAN™, <

Sample Name:
Data Collected on:
Te-vnmrs500
Archive directory:
Sample directory:
FidFile: AM2-200@Q0
Pulse Sequence: PROTON (s2pul

Solvent: cd2cl2
Data collected on: May 22 2011

.325

Temp. 0.0 C / 273.1 K
Operator: maleckis

2.274

Relax. delay 2.000 sec
Pulse 45.0 degrees

Acq. time 3.500 sec

Width 8012.8 Hz

32 refetitions
OBSERVE H1, 500.0941301 MHz
DATA PROCESSING

Line broadening 0.3 Hz
FT size 65536
Total time 3 min 7 sec

n. MMMJM N ————

"H NMR of (dpph)Pd" (4-MeC¢H4)(CF3)(CI) (18) (at 0°C)

b

T T T T T | I — T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 Ppm

"H NMR of (dpph)Pd" (4-MeC¢H4)(CF3)(CI) (18) (at 20°C)

B JMMMW S

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 ppm
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BC{'"H} NMR of (dpph)Pd""(4-MeCsH,)(CF;3)(Cl) (18) (at 0°C)

>

VARIAN 2 <«

STANDARD FLUORINE PARAMETERS

K\ 4
7

expl CARBON

SAMPLE PRESATURATION
date May 21 2011 satmode n
solvent cd2cl2  wet n
file /misc/Telluri~ SPECIAL
um/maleckis/vnmrsy~ temp 0 ;4
s/data/AM2-200@0-c~ gain 40 1
arbon.fid spin 20 4
ACQUISITION hst 0.008 ; §
sw 32051.3 pw90 9.500 @ =
at 2.045 alfa 10.000 a 0
np 131072 FLAGS
b 17000 il n Cl1
bs 16 in n
a1 0.100 dp y R
nt 10000 hs m 34250 o
ot 3744 PROCESSING : '3 2 o :‘ R, - 5 2
TRANSMITTER 1 1.0022"22:’23335‘96 "
tn c13 fn not used b v«z;"‘.a;m-:;zﬁ?;_ggm
sfrq 125.763 DISPLAY o E 397 .o : 28
tof 1914.8 sp -2192.8 J) B B . S a
tpwr 58 wp 32050.8 o 28 : g
pw 4.750 rfl 2193.3 9 0 N2
DECOUPLER rep 0 i aQ
dn H1 1p 1558
dof 0 1p ::%E
dm yyy pLor 19
decwave W we - 2
dpwr 42 sc E ]
dms 12346 vs o “18597
tn a8 8
B
ai cde
f A ! 1 . A
L L B B L B L L L L L L B B L B L B R R N RN R RN R EER RE
220 200 180 160 140 120 100 80 60 40 20 0 Ppm
J=39Hz
J=24Hz
|
T
o 1ss.5  1s9.0  1s8.5  1s8.0  157.5  157.0  156.5  156.0 1555 pem

J =369 Hz
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-23.892

F NMR of (dpph)Pd" (4-MeC¢H,)(CF3)(Cl) (18) (at 0°C)

Cl

STAND; TA P
“VERTAN™%, <

Sample Name:

Data Collected on:
Te-vnmrs500
Archive directory:

Sample directory:
FidFile: AM2-200@0-fluorine

Pulse Sequence: FLUORINE (s2pul)
Solvent: cd2cl2
Data collected on: May 21 2011

Temp. 0.0 C / 273.1 K
Operator: maleckis

Relax. delay 1.000 sec
Pulse 30.0 degrees

Acqg. time 0.629 sec

Width 208.3 kHz

16 repetitions
OBSERVE F19, 470.5586258 MHz
DATA PROCESSING

Line broadening 1.5 Hz
FT size 262144
Total time 0 min 29 sec

-50 -100 -150 -200

S79



Fl
(ppm.

110

115

120

125

130

135

140

145

150

155

YF/BC HSQC of (dpph)Pd" (4-MeCsH,)(CF3)(CI) (18) (at 0°C)

Cl

A
STANDARD FLUORINE PARAMV:RR IAN ?‘

Sample Name:

Data Collected on:
T

=3

o e b b b b b b b b Lo o S

Archive directory:
Sample directory:
FidFile: AM2-200@0-FH-HSQC

Pulse Sequence: HSQC
Solvent: ed2cl2
Data collected on: May 21 2011

Temp. 0.0 C / 273.1 K
Operator: maleckis

Relax. delay 1.000 sec

Acq. time 0.150 sec

Width 9765.6 Hz

2D Width 7545.0 Hz

4 repetitions

2 x 64 increments

OBSERVE F19, 470.5586258 MHz
DECOUPLE C13, 125.7651164 MHz
Power 39 dB

on during acquisition

off during delay
W40_OneNMR_W010 modulated
DATA PROCESSING

Gauss apodization 0.069 sec
F1 DATA PROCESSING

Gauss apodization 0.016 sec
FT size 4096 x 4096

Total time 20 min

T
-21.0

T
-21.5

T
-22.0

T
-22.5

I
-23.0

T
-23.5

-24.0

F2 (ppm)
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"H/'H TOCSY of (dpph)Pd" (4-MeC¢Hy)(CF3)(CI) (18) (at -20°C)
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"H/'H ROESY of (dpph)Pd" (4-MeC¢H,)(CF3)(CI) (18) (at -20°C)
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"H NMR of [(dpph)Pd""(4-MeCH,)(CF3)(--BuNC)]OTf (19) (at 0°C)

STANDARD FLUORINE PARAMETERS

Sample Name:

Data Collected on:
Te-vnmrs500
Archive directory:

Sample directory:
FidFile: AM3-77@0

Pulse Sequence: PROTON (s2pul)
Solvent: cdcl3
Data collected on: May 24 2011

Temp. 0.0 C / 273.1 K
Operator: maleckis

Relax. delay 5.000 sec
Pulse 45.0 degrees

Acq. time 3.500 sec

Width 8012.8 Hz

24 repetitions
OBSERVE H1, 500.0931699 MHz
DATA PROCESSING

Line broadening 0.3 Hz

FT size 65536

Total time 3 min 41 sec

4,
VARIAN > <

S83
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BC{'H} NMR of [(dpph)Pd"" (4-MeCsH,)(CF3)(--BuNC)]OTf (19) (at 0°C)

FLUORINE PA

Sample Name:

Data Collected on:
Te-vnmrs500

Archive directory:

Sample directory:

FidFile: AM3-77@0-carbon

4,
VARIAN > <

! 9 a3
Pulse Sequence: CARBON (s2pul) Pd 2 “
: — —~ oo ©
Solvent: cdcl3 N CF3 - o
Data collected on: May 24 2011 »') :
Temp. 0.0 C / 273.1 K TfO
Operator: maleckis
Relax. delay 0.100 sec
Pulse 45.0 degrees
Acq. time 2.045 sec
Width 32051.3 Hz
2896 repetitions &
OBSERVE C13, 125.7485276 MHz ]
DECOUPLE H1, 500.0956704 MHz wm 3.
o Mo e N
Power 42 dB N M o @ L
: o @ o m NN
continuously on o @M sa9
WALTZ-16 modulated o m oo 7
S man
DATA PROCESSING " P n -
Line broadening 1.0 Hz SN eRaq
FT size 131072 A T S
P N3 B oA N
Total time 1 hr, 43 min TR RI8 AT e - .
e R A 4 H oo o )
[N - < e«
a T 52 g5 o
3 RS 5
- . o~
o
1 1
U L
L I L L L B B L B O L L B B L B B
220 200 180 160 140 120 100 80 60 40 20 0 PpPm
< e
& >
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'”F NMR of [(dpph)Pd" (4-MeCsH,)(CF3)(-BuNC)]OTf (19) (at 0°C)
LY
ey RRTAN™, ¢

Solvent: cdcl3
Data collected on: May 24 2011

Temp. 0.0 C / 273.1 K
Operator: maleckis

-78.281

Relax. delay 1.000 sec
Pulse 30.0 degrees

Acq. time 0.629 sec

Width 208.3 kHz

16 repetitions

OBSERVE F19, 470.5577223 MHz
DATA PROCESSING

Line broadening 1.5 Hz

FT size 262144

Total time 0 min 29 sec

.119

YF/C HSQC of [(dpph)Pd" (4-MeC¢H,)(CF3)(--BuNC)|OTf (19) (at 0°C)

FL
(pPm) -
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135—:
140{
145_:

150
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-20 -30 -40 =50 -60 =70 -80
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YF/*C HMBC of [(dpph)Pd"" (4-MeCsH,)(CF3)(--BuNC)|OTf (19) (at 0°C)
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150 145 140 135
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"H/PC ASAPHMQC of [(dpph)Pd" (4-MeC¢H4)(CF3)(+-BuNC)]OTf (19) (at 0°C)
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"H/C HMBC of [(dpph)Pd" (4-MeC¢H,)(CF3)(t-BuNC)]OTf (19) (at 0°C)
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"H NMR of [(dpph)Pd" (4-MeC¢H4)(CF3)(PMe3)|OTf (20)

PROTON P.
Agilent Technologies

Sample Name:
Data Collected on:
Yb-vnmrs700
Archive directory:
Sample directory:
FidFile: AM3-205-proton-dcm-at+26
Pulse Sequence: PRESAT

Solvent: cd2cl2
Data collected on: Jul 5 2011

Temp. 26.0 C / 299.1 K
Operator: maleckis

Relax. delay 2.000 sec
Pulse 90.0 degrees

Acq. time 4.666 sec

Width 7022.5 Hz

8 repetitions
OBSERVE H1, 699.7581182 MHz
DATA PROCESSING

Line broadening 0.3 Hz

FT size 65536

Total time 1 min 7 sec

9.0 8.8 8.6 8.4 8.2 8.0 7.8 7.6 7.4 7.2 7.0 6.8 6.6 6.4 6.2 Ppm
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BC{'H} NMR of [(dpph)Pd"" (4-MeC¢H,)(CF3)(PMe;)|OTf (20)

CARBON
Agilent Technologies
Sample Name: o
3
«
Data Collected on: 0
Yb-vnmrs700
Archive directory: -
< | 3
5 N
Sample directory: al @
4
g g
FidFile: AM3-205-carbon-dcm-at+26 R
o R
o9 A e
Pulse Sequence: CARBON (s2pul) - R
Solvent: cd2cl2 'R 3 J
Data collected on: Jul 5 2011 ~ nQ e 3N
o - e85 s N
S0 H oo o @ ™ @ o0
S o r200 aam ;ooqg -
Temp. 26.0 C / 299.1 K 336 R 8n g8
Operator: maleckis T e S e 5 S a29
@ SRR R - 3
93 Tasa N o 0
Relax. delay 0.100 sec; © o S o - U " an ~ - ° oo
Pulse 45.0 degrees Raeqd ien o n ~ g
Acq. time 1.468 sec B o o | 9 § o P Qg
Width 44642.9 Hz 848~ 79 ~ «
10000 repetitions l
OBSERVE C13, 175.g543188 MEZ- -
2
D::::::Li x:; 599.?13}70 MHz \\\ a
o r
a8
continuously on 1 IS o
WALTZ-16 modulated - N ~
DATA PROCESSING \
Line broadening 1.0 Hz -
FT size 131072 \\
Total time 4 hr, 21 min ~
il I ML \ o
T T TTT T T T T T T T T ‘ T ‘ TT T T T T T [ T T T T T TT T T T T ‘ T T
220 200 180 160 140 120 100 80 60 40 20 0 pPpm

126

J=321Hz
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WP W AN Ly
el

123 124 123 122 121 1z0 119 118 Epm
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—-18.085
-18.129

F NMR of [(dpph)Pd"" (4-MeCsH,)(CF3)(PMe3)|OTf (20)

76.876

FLUORINE

Agilent Technalogies
Sample Name:

Data Collected on:
Te-vnmrs500
Archive directory:

Sample directory:
FidFile: AM3-204-dcm-Fluorine

Pulse Sequence: FLUORINE (s2pul)
Solvent: cdcl3
Data collected on: Jul 6 2011

Temp. 26.0 C / 299.1 K
Operator: malaeckis

Relax. delay 1.000 sec
Pulse 30.0 degrees

Acq. time 0.629 sec

Width 208.3 kHz

16 repetitions

OBSERVE F19, 470.5577223 MHz
DATA PROCESSING

Line broadening 1.5 Hz

FT size 262144

Total time 0 min 29 sec

-50 -100 -150
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3'P{"H} NMR of [(dpph)Pd" (4-MeCsH,)(CF3)(PMe;)|OTH (20)

STANDARD PHOSPHOROUS PARAMETERS
Sample Name:

Data Collected on:
Te-vnmrs500
Archive directory:

Sample directory:
FidFile: AM3-204-dcm-P31

Pulse Sequence: PHOSPHORUS (s2pul)
Solvent: cdcl3
Data collected on: Jul 6 2011

Temp. 26.0 C / 299.1 K
Operator: maleckis

Relax. delay 0.500 sec
Pulse 45.0 degrees
Acqg. time 1.783 sec
Width 73529.4 Hz
64 repetitions
OBSERVE P31, 202.4414259 MHz
DECOUPLE H1, 500.0956704 MHz
Power 42 dB
on during acquisition
off during delay
WALTZ-16 modulated
DATA PROCESSING
Line broadening 0.5 Hz
FT size 262144
Total time 2 min 26 sec

-16.224

-16.329
-16.432

-16.537

Agilent Technologies

200 150 100 50
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YF/C HSQC of [(dpph)Pd" (4-MeCH,)(CF3)(PMe3)]OTf (20)

F1
(ppm)-

122

124
STANDARD FLUORINE

PARAMETERS

Solvent: cdcl3 126 |
Temp. 26.0 C / 299.1 K

Operator: maleckis

File: AM3-204-dem-FC-HSQC-146Hz

VNMRS-500 "Dy.Chem.LSA.UMich.edu" 128

PULSE SEQUENCE: HSQC -
Relax. delay 1.000 sec

Acq. time 0.049 sec 130
Width  41666.7 Hz

2D Width 16346.5 Hz

8 repetitions

2 x 128 increments 132

OBSERVE F19, 470.5577223
DECOUPLE C13, 125.7629887
Power 39 dB 134
on during acquisition
off during delay
W40_OneNMR W010 modulated
136
DATA PROCESSING
Gauss apodization 0.023 sec
F1 DATA PROCESSING
Gauss apodization 0.011 sec 138
FT size 4096 x 2048
Total time 36 minutes v -
rfo

Archive dir: File: AM3-204-dem-FC-HSQC-146Hz

PF/C HMBC of [(dpph)Pd" (4-MeCgH4)(CF3)(PMe3)]OTf (20)

F2 -
(ppm) |
-18.4 |
-18.3
STANDARD FLUORINE -
PARAMETERS ]
Solvent: cdel3 -18.2 -
Temp. 26.0 C / 299.1 K ] 2
Operator: maleckis B — ‘/(A\S\
File: AM3-204-dem-FC-HMBC-8Hz 1 . \) E(u 1\
VNMRS-500 "Dy.Chem.LSA.UMich.edu" -18.1 ©) )
] \Z

PULSE SEQUENCE: HMBC
Relax. delay 1.000 sec ~18.0 —
Acq. time 0.049 sec
Width  41666.7 Hz
2D Width 30177.3 Hz B
8 repetitions -17.9
2 x 200 increments

OBSERVE F19, 470.5577223
-17.8

DATA PROCESSING
Sq. sine bell 0.025 sec
F1 DATA PROCESSING -17.7
Gauss apodization 0.012 sec
FT size 4096 x 4096

Total time 56 minutes

-17.6
-17.5
:\‘vvv\\vvv‘\ T TTTT TTTT v‘\v | TTT T T T
166 165 164 163 162 161 160 159 158 157 156 155
Fl1 (ppm)
Archive dir: File: AM3-204-dcm-FC-HMBC-8Hz
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"H/'H gCOSY of [(dpph)Pd" (4-MeCsH,)(CF3)(PMe3)|OTf (20)

|

'l' h'wlqj_lujj_lg
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"H/"H TOCSY of [(dpph)Pd"" (4-MeCsH,)(CF3)(PMe3)|OTf (20)
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"H/C ASAPHMQC of [(dpph)Pd" (4-MeCsH4)(CF3)(PMe3)|OTf (20)
N ||
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"H/"C gHMBCAD of [(dpph)Pd" (4-MeCsH,)(CF3)(PMe3)|OTf (20)

| ‘ I
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"H/'"H NOESY of [(dpph)Pd" (4-MeC¢H4)(CF3)(PMe3)]OTf (20) (positive and negative
contours)

1

L B vvy\\vv[\v\[vvy‘vvy‘\v\yL‘
8 7 6 5 4 3 2 1

F2 (ppm)

"H/'"H NOESY of [(dpph)Pd" (4-MeC¢H,)(CF3)(PMe3)]OTf (20) (negative contours)
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"H NMR of [(dpph)Pd" (4-MeC¢H,)(CF3)(4-NO,-CsH,0)] (21) (in CD,Cl, at -27°C)

‘45 Agilent Technologies

ns
699.7581182 MHz

| | \

W ||" || ! i

NG
ing 0.3 Hz

9 8 7 6 5 4

H NMR of [(dpph)Pd"" (4-MeC¢H,)(CF3)(4-NO,-CsH40)] (21) (in CD,Cl, at -27°C)
5-9ppm

0 5.5 pPpm

L

W\ ﬁ H\\ w\ ”\, ‘U N

3 2 Ppm

7
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BC{'H} NMR of [(dpph)Pd"" (4-MeC¢H4)(CF3)(4-NO,-CsH,0)] (21) (in CD,Cl, at -21°C)

PROTON P.

Agilent Technologies

Sample Name:

Data Collected on:
Ga.Chem.LSA.UMich.edu-vnmrs400

Archive directory:

Sample directory:

R N B o
EEEEEREE] N B ]
FidFile: AM3-194@-21 DCM-Carbon oo eNan LY
'm0 00w n oA 0 o 0w o
R I I B I il
Pulse Sequence: CARBON (s2pul) 8 T E J-
Solvent: cdcl3 - / S H
A ~
Data collected on: Jul 3 2011 T e |
e L _

\

Temp. -21.0 C / 252.2 K
Operator: maleckis

2 E 3R o
Relax. delay 0.100 sec & & 5 e -
cN .
Pulse 45.0 degrees N s T 9B oo <«
X iE e 3aSifn 8% 0nm s
Acq.:mz.sssse‘sg;,,Q,ﬁgkkL.«gg,;\,m;;q o 4
Width 25510.2 Hz Q 0 9 , " Aamwe 9y e 8
i1 ! - © - @ i
2352 repetitions 59 S NG a9 5 s - ]
]
OBSERVE C13, 100.4%2777 N \\\\L a
DECOUPLE H1, 399A5554945 -

Power 35 dB ~
continuously on
WALTZ-16 modulated
DATA PROCESSING
Line broadening 1.0 Hz
FT size 131072
Total time 7 hr, 24 min

—24.968
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F NMR of [(dpph)Pd" (4-MeCsH,)(CF3)(4-NO,-C¢H,0)] (21) (in CD,Cl, at -21°C)

-29.665

STANDARD FLUORINE PARAMETERS
- Agilent Technologies

Sample Name:

Data Collected on:
Te-vnmrs500
Archive directory:

Sample directory:
FidFile: AM3-194-DCM at-21-fluorine

Pulse Sequence: FLUORINE (s2pul)
Solvent: cd2cl2
Data collected on: Jul 4 2011

Temp. -21.0 C / 252.2 K
Operator: maleckis

Relax. delay 1.000 sec
Pulse 30.0 degrees

Acq. time 0.629 sec

Width 208.3 kHz

16 repetitions

OBSERVE F19, 470.5586258 MHz
DATA PROCESSING

Line broadening 1.5 Hz

FT size 262144

Total time O min 29 sec

-50 -100 -150 -200

5101

-350 Ppm



PF/"*C ASAPHMQC of [(dpph)Pd"" (4-MeCsH,)(CF3)(4-NO,-CsH,0)] (21)

(in CD,Cl, at -21°C)
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"H/'H COSY of [(dpph)Pd" (4-MeCsH,)(CF3)(4-NO,-CsH;0)] (21) (in CD,Cl, at -27°C)
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"H/"H TOCSY of [(dpph)Pd"" (4-MeCsH,)(CF3)(4-NO,-C¢H,40)] (21) (in CD,Cl, at -27°C)
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"H/C ASAPHMQC of [(dpph)Pd"" (4-MeCH4)(CF3)(4-NO,-CsH40)] (21)
(in CD,Cl, at -21°C)
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"H/"C gHMBCAD of [(dpph)Pd" (4-MeCsH,)(CF3)(4-NO,-CsH,0)] (21)
(in CD,Cl, at -21°C)
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"H/'H ROESY of [(dpph)Pd""(4-MeCsH,)(CF3)(4-NO,-C¢H40)] (21) (in CD,Cl, at -21°C)

Positive and negative contours
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"H/"H ROESY of [(dpph)Pd"" (4-MeC¢H,)(CF3)(4-NO,-CsH,0)] (21) (in CD,Cl, at -21°C)
Negative contours
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"H NMR of [(dpph)Pd"'(4-MeCsH4)(CF;)(NPhth)] (22) (in CDCl; at -51°C)

STANDARD FLUORINE PARAMETERS .
- Agilent Technologies

Sample Name:

Sample directory:
FidFile: AM3-201-proton-at-51

Pulse Sequence: PROTON (s2pul)

Solvent: cdel3
Data collected on: Jul 4 2011

Temp. -51.0 C / 222.2 K
Operator: maleckis

Relax. delay 0.500 sec
Pulse 45.0 degrees

Acq. time 3.500 sec

Width 8012.8 Hz

16 repetitions

OBSERVE ~ H1, 500.0931699 Miz
DATA PROCESSING

Line broadening 0.3 Hz

FT size 65536

Total time 1 min 12 sec

|
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I I I
10 9 8 7 6 5 4 3 2 1 ppm
I |
| | ‘M ‘\‘ \‘ f‘ '(’ "\” ‘ ] I
\‘H I ‘\ M’ ‘h “ ‘ ‘ ‘W' , ,, ff\ H
Ii ‘\ [y | ( I ‘H‘ | H‘
I AR w
J k - o~ I\ g;v N Ul _ D G — J
—
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T ! I
9 8 7

S108



BC{'H} NMR of [(dpph)Pd"(4-MeC¢H,)(CF3)(NPhth)] (22) (in CDCl; at -51°C)

—180.667

159.035
—156.402
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~—180.519

/
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<
N
o~
©
a
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-

/
/
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/
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\
\

\
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120.761
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77.466

77.210
77.093

\

56.780

STANDARD FLUORINE PARAMETERS
= Agilent Technologies

Sample Name:

Data Collected on:
Te-vnmrs500
Archive directory:

Sample directory:
FidFile: AM3-20l-carbon-at-51

Pulse Sequence: CARBON (s2pul)
Solvent: cdcl3
Data collected on: Jul 4 2011

Temp. 951.0 C / 222.2 K
Operatoft maleckis
o

~
Relax. /delay 0.100 sec
Pulse 45.0 degrees

Acq. time 2.045 sec

Width 32051.3 Hz

1616 repetitions

OBSERVE | C13, 125.7485276 MHz
DECOUYRLE H1, 500.0956704 MHz
Powex 42 dB

contz(énuously on

WZ\L’I'F—IG modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 131072

Total |time 5 hr, 57 min
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180
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F NMR of [(dpph)Pd""(4-MeCsH,)(CF3)(NPhth)] (22) (in CDCl; at -51°C)

STANDARD FLUO! PARAMETERS
Agilent Technologies

Sample Name:

Data Collected on:
Te-vnmrs500

Archive directory:

Sample directory:

FidFile: AM3-201-fluorine-at-24

22.544

Pulse Sequence: FLUORINE (s2pul)
Solvent: cdecl3
Data collected on: Jul 4 2011

Temp. 26.0 C / 299.1 K
Operator: maleckis

Relax. delay 1.000 sec
Pulse 30.0 degrees

Acq. time 0.629 sec

Width 208.3 kHz

16 repetitions
OBSERVE F19, 470.5577223 MHz
DATA PROCESSING

Line broadening 1.5 Hz
FT size 262144

Total time 0 min 29 sec

-23.105

-29.401

-45 ppm

DENMR of I(donhPdY (4-MeC.HMCFEMNPhth) (22) (in CDC at -51°C)

-23.564

-23.010

-29.793

~.ﬁ/)b \\M—L'V_\,\_..J‘ P, YMLJ‘ \

-15 -20 -25 -30 -35 -40 ppm
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YF/PC ASAPHMQC of [(dpph)Pd" (4-MeCgH,)(CF3)(NPhth)] (22) (in CDCI; at 24°C)

F1
(ppm)

170
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"H/'H gCOSY of [(dpph)Pd" (4-MeC¢H,)(CF3)(NPhth)] (22) (in CDCl; at -51°C)
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"H/'H TOCSY of [(dpph)Pd" (4-MeCsH,)(CF3)(NPhth)] (22) (in CDCl; at -51°C)
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"H/™C ASAPHMQC of [(dpph)Pd" (4-MeCsH,)(CF3)(NPhth)] (22) (in CDCl; at -51°C)
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'"H/"*C gHMBCAD of [(dpph)Pd"" (4-MeCsH,)(CF3)(NPhth)] (22) (in CDCl; at -51°C)
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'H/"*C gHMBCAD of [(dpph)Pd"" (4-MeCsH,)(CF3)(NPhth)] (22) (in CDCl; at -51°C)
Aromatic region at lower intensity
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"H/'H ROESY of [(dpph)Pd"" (4-MeCsH,)(CF3)(NPhth)] (22) (in CDCl; at -51°C)
positive and negative contours
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"H NMR of (dpph)Pd"(2-PhCsH,)(I) (23) (at 46°C)

STAND; ER4 y
CRVERTANTS, <

Sample Name:

Data Collected on:
Yb-vnmrs700
Archive directory:

Sample directory:
FidFile: AM3-48-46deg

Pulse Sequence: PROTON (s2pul)
Solvent: cdcl3
Data collected on: May 19 2011

Temp. 46.0 C / 319.1 K
Operator: maleckis

Relax. delay 2.000 sec
Pulse 45.0 degrees

Acq. time 3.500 sec

Width 11261.3 Hz

16 repetitions
OBSERVE H1, 699.7567747 MHz
DATA PROCESSING

Line broadening 0.3 Hz
FT size 131072
Total time 1 min 39 sec
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BC{'H} NMR of (dpph)Pd"(2-PhC¢H,)(I) (23) (at 46°C)

PROTON P

Atropine
Sample Name:

Data Collected on:
Yb-vnmrs700
Archive directory:

Sample directory:
FidFile: AM3-48-46deg-carbon

Pulse Sequence: CARBON (s2pul)
Solvent: cdel3
Data collected on: May 19 2011

Temp. 46.0 C / 319.1 K
Operator: maleckis

Relax. delay 0.100 sec
Pulse 45.0 degrees

Acq. time 1.468 sec

Width 44642.9 Hz

3248 repetitions
OBSERVE C13, 175.9539809 MHz
DECOUPLE H1, 699.7602734 MHzin
Power 47 dB R
continuously on
WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz
FT size 131072

Total time 1 hr, 25 min
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"H NMR of (dpph)Pd" (biphe)(Cl) (24) (CD,Cl, solvent)
::::}2)::: PROTON PARAMETERS VAR I AN

Sample Name:

<

AvE
5

Data Collected on:
Yb-vnmrs700

Archive directory:

Sample directory:

FidFile: AM3-78-dcm

Pulse Sequence: PROTON (s2pul)

Solvent: cd2cl2
Data collected on: May 24 2011

Temp. 24.0 C / 297.1 K
Operator: maleckis

Relax. delay 2.000 sec
Pulse 45.0 degrees

Acq. time 3.500 sec

Width 11261.3 Hz

24 repetitions

OBSERVE  H1, 699.7581182 MHz
DATA PROCESSING

Line broadening 0.3 Hz

FT size 131072

Total time 2 min 23 sec

11 10 9 8 7 6 5 4 3 2 1 Ppm
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BC{'H} NMR of (dpph)Pd" (biphe)(CI) (24) (CD,Cl, solvent)

PROTON
Atropine

VARIAN 2 <

AV
2

Sample Name:

Data Collected on:
Yb-vnmrs700
Archive directory:

Sample directory:

53.554
53.399
53.245

FidFile: AM3-78-dcm-carbon

Pulse Sequence: CARBON (s2pul)
Solvent: cd2cl2
Data collected on: May 24 2011

Temp. 24.0 C / 297.1 K
Operator: maleckis

Relax. delay 0.100 sec
Pulse 45.0 degrees

Acq. time 1.468 sec

Width 44642.9 Hz

1360 repetitions
OBSERVE C13, 175.9543188 MHz
DECOUPLE H1, 699.7616170 MHz
Power 47 dB

continuously on

WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz
FT size 131072

Total time 35 min
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"H/'H COSY of (dpph)Pd" (biphe)(Cl) (24) (CDCl; solvent)
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"H/'H ROESY of (dpph)Pd" (biphe)(Cl) (24) (CDCl; solvent)
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IR spectrum of [(dpph)Pd"" (4-MeC¢H4)(CF3)(t--BuNC)]OTf (19)
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X-ray crystallographic data of (dpsa)PdIV(4-MeC6H4)(CF3)(Cl) (11)

Structure Determination.

Yellow, block-like crystals of am341 were grown from an acetonitrile/methyl t-butyl ether
solution at 23 deg. C. A crystal of dimensions 0.15 x 0.13 x 0.12 mm was mounted on a Rigaku AFC10K
Saturn 944+ CCD-based X-ray diffractometer equipped with a low temperature device and Micromax-
007HF Cu-target micro-focus rotating anode (A = 1.54187 A) operated at 0.2 kW power (20 kV, 10 mA).
The X-ray intensities were measured at 85(1) K with the detector placed at a distance 42.00 mm from the
crystal. A total of 1506 images were collected with an oscillation width of 2.0° in w. The exposure time
was 10 sec. per image for low angle and 30 seconds for high angle images. The integration of the data
yielded a total of 34052 reflections to a maximum 26 value of 136.44° of which 5929 were independent
and 5842 were greater than 20(I). The final cell constants (Table 1) were based on the xyz centroids of
18798 reflections above 10a(I). Analysis of the data showed negligible decay during data collection; the
data were processed with CrystalClear 2.0 and corrected for absorption. The structure was solved and
refined with the Bruker SHELXTL (version 2008/4) software package, using the space group P1lbar with
Z = 2 for the formula Cp9H35CIF3N50,PdS, 2(CoH3N). Full matrix least-squares refinement based on
F2 converged at R1 = 0.0297 and wR2 = 0.0729 [based on I > 2sigma(I)], R1 = 0.0304 and wR2 = 0.0734
for all data. The acetonitrile solvates and the
t-butylphenylsulfonamido ligand are disordered. Additional details are presented in Table 1 and are given

as Supporting Information in a CIF file.

Sheldrick, G.M. SHELXTL, v. 2008/4; Bruker Analytical X-ray, Madison, WI, 2008.

CrystalClear Expert 2.0 r5, Rigaku Americas and Rigaku Corporation (2010), Rigaku Americas, 9009,
TX, USA 77381-5209, Rigaku Tokyo, 196-8666, Japan.
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Table 1. Crystal data and structure refinement for am341l.

Identification code am341

Empirical formula C33 H35 C1 F3 N5 02 Pd S
Formula weight 764.57

Temperature 85(2) K

Wavelength 1.54178 A

Crystal system, space group Triclinic, P -1

Unit cell dimensions a = 9.9337(2) A alpha =

67.070(5) deg.

b = 13.4448(3) A beta =
78.111(5) deg.

c = 14.1447(10) A gamma =
73.844 (5) deg.

Volume 1660.93(13) A3

Z, Calculated density 2, 1.529 Mg/m"3
Absorption coefficient 6.306 mm"-1

F(000) 780

Crystal size 0.15 x 0.13 x 0.12 mm

Theta range for data collection 3.41 to 68.22 deg.

Limiting indices -11<=h<=11, -1l6<=k<=16, -17<=1<=17
Reflections collected / unique 34052 / 5929 [R(int) = 0.0485]
Completeness to theta = 68.22 97.6 %

Absorption correction Semi-empirical from equivalents
Max. and min. transmission 0.474 and 0.416

Refinement method Full-matrix least-squares on F"2
Data / restraints / parameters 5929 / 183 / 560

Goodness-of-fit on F*2 1.056

Final R indices [I>2sigma(I)] Rl = 0.0270, wR2 = 0.0694

R indices (all data) Rl = 0.0273, wR2 = 0.06%906
Largest diff. peak and hole 0.472 and -0.599 e.A"-3
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Table 2. Atomic coordinates ( x 1074) and equivalent isotropic
displacement parameters (A"2 x 1073) for am341.

U(eq) is defined as one third of the trace of the orthogonalized
Uij tensor.

X y z U(eq)
S(1) 2806 (1) 1439(1) 3965 (1) 23 (1)
Pd (1) 4004 (1) 2579 (1) 1436 (1) 14 (1)
Cl(1) 4659 (1) 3494 (1) =277 (1) 28 (1)
F (1) 1478 (1) 3814 (1) 2163 (1) 43 (1)
F(2) 2453 (2) 4834 (1) 774 (1) 49 (1)
F(3) 3350 (1) 4303 (1) 2192 (1) 42 (1)
0(1) 1414 (1) 1705(1) 3672 (1) 33 (1)
0(2) 3273 (1) 362 (1) 4725 (1) 27 (1)
N (1) 5352 (2) 1056 (1) 1368 (1) 15(1)
N(2) 5860 (2) 2751 (1) 1917 (1) 18 (1)
N(3) 3908 (2) 1560 (1) 2954 (1) 16 (1)
C(1) 5718 (2) 689 (2) 580 (1) 22(1)
C(2) 6599 (2) -335(2) 680 (2) 32 (1)
C(3) 7126 (2) -982(2) 1615 (2) 31 (1)
C(4) 6761 (2) -598(2) 2429 (2) 24 (1)
C(5) 5856 (2) 425(1) 2283 (1) 16 (1)
C(6) 5402 (2) 998 (1) 3066 (1) 16 (1)
C(7) 6300 (2) 1857 (1) 2733 (1) 17 (1)
C(8) 7515(2) 1716 (2) 3148 (1) 21 (1)
C(9) 8305 (2) 2524 (2) 2693 (2) 24 (1)
C(10) 7839 (2) 3447 (2) 1855 (2) 28 (1)
C(1l1) 6600 (2) 3541 (2) 1491 (2) 24 (1)
C(12) 2914 (5) 2488 (4) 4440 (3) 20 (1)
C(13) 1882 (4) 3498 (3) 4323 (3) 21 (1)
C(14) 1888 (4) 4209 (3) 4815 (3) 22 (1)
C(1l5) 2910 (4) 3984 (3) 5458 (3) 19(1)
C(l6) 3910 (5) 3037 (4) 5561 (4) 19(1)
C(17) 3986 (5) 2293 (4) 5066 (3) 16(1)
C(18) 2748 (4) 4730 (3) 6082 (3) 17 (1)
C(19) 4049 (5) 4509 (4) 6600 (4) 29 (1)
C(20) 1543 (5) 4447 (4) 6948 (4) 27 (1)
C(21) 2352 (6) 5973 (4) 5409 (4) 26 (1)
C(12n) 2773 (6) 2318 (4) 4612 (3) 24 (1)
C(13A) 1494 (4) 2957 (3) 4779 (3) 23 (1)
C(14n) 1455 (4) 3644 (3) 5310 (3) 26 (1)
C(15An) 2650 (5) 3681 (3) 5654 (3) 18 (1)
C(16A) 3980 (7) 3000 (5) 5419 (4) 25(1)
C(17A) 3989 (6) 2318 (5) 4891 (4) 24 (1)
C(18A) 2526 (5) 4457 (4) 6246 (4) 20 (1)
C(19n) 3811 (5) 4083 (4) 6869 (4) 31 (1)
C(20A) 1182 (6) 4495 (5) 6987 (4) 19(1)
C(21n) 2565(6) 5622 (4) 5453 (4) 23 (1)
C(22) 2337 (2) 2251 (2) 1059 (1) 18 (1)
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X-ray crystallographic data of (dpsa)Pd" (4-MeC¢H,)(CF;)(F) (12)

Structure Determination.

Yellow plates of am355 were grown from an acetonitrile/methyl t-butyl ether solution at 23 deg.
C. A crystal of dimensions 0.20 x 0.10 x 0.06 mm was mounted on a Rigaku AFC10K Saturn 944+
CCD-based X-ray diffractometer equipped with a low temperature device and Micromax-007HF Cu-
target micro-focus rotating anode (A = 1.54187 A) operated at 0.25 kW power (25 kV, 10 mA). The X-
ray intensities were measured at 85(1) K with the detector placed at a distance 42.00 mm from the crystal.
A total of 3147 images were collected with an oscillation width of 1.0° in w. The exposure time was 10
sec. per image for low angle and 40 seconds for high angle images. The integration of the data yielded a
total of 67691 reflections to a maximum 26 value of 136.46° of which 5932 were independent and 5725
were greater than 20(I). The final cell constants (Table 1) were based on the xyz centroids of 67691
reflections above 100(I). Analysis of the data showed negligible decay during data collection; the data
were processed with CrystalClear 2.0 and corrected for absorption. The structure was solved and refined
with the Bruker SHELXTL (version 2008/4) software package, using the space group C2/c with Z = 8 for
the formula Cp9H9F4N30,PdS, (CoH3N), (C5H120)0 5. Full matrix least-squares refinement based on
F2 converged at R1 = 0.0470 and wR2 = 0.1170 [based on I > 2sigma(I)], R1 = 0.0482 and wR2 = 0.1181
for all data. The acetonitrile and methyl t-butyl ether solvates are disordered. Additional details are

presented in Table 1 and are given as Supporting Information in a CIF file.

Sheldrick, G.M. SHELXTL, v. 2008/4; Bruker Analytical X-ray, Madison, WI, 2008.

CrystalClear Expert 2.0 r5, Rigaku Americas and Rigaku Corporation (2010), Rigaku Americas, 9009,
TX, USA 77381-5209, Rigaku Tokyo, 196-8666, Japan.
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114.778(8)

deg.

Table 1.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system, space group

Unit cell dimensions

deg.

Volume
Z, Calculated density
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Limiting indices

Reflections collected / unique
Completeness to theta = 68.23
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F"2

Final R indices [I>2sigma(I)]
R indices

(all data)

Largest diff. peak and hole

S129

Crystal data and structure refinement for am355.

am355

C33.50 H38 F4 N4 02.50 Pd S

751.14

85(2) K

1.54178 A

Monoclinic, C2/c

a = 17.4944(3) A alpha = 90 deg.
b = 22.1204(4) A beta =

c = 18.4391(13) A gamma = 90

6478.7(5) A3

8, 1.540 Mg/m"3
5.760 mm"~-1

3080

0.20 x 0.10 x 0.06 mm
3.43 to 68.23 deg.
-21<=h<=21, -26<=k<=206,
67911 / 5932 [R(int) = 0.0499]
100.0 %

Semi-empirical from equivalents
0.712 and 0.544

Full-matrix least-squares on F*2
5932 / 75 / 479

1.069

R1 = 0.0470, wR2 = 0.1170

R1 0.0482, wR2 = 0.1181

1.075 and -1.361 e.A"-3

-22<=1<=22



Table 2. Atomic coordinates ( x 1074) and equivalent isotropic
displacement parameters (A”2 x 1073) for am355.
U(eq) is defined as one third of the trace of the orthogonalized
Uij tensor.

X % Z U (eq)
S(1) 4127 (1) 2737 (1) 5379 (1) 31 (1)
Pd (1) 4866 (1) 1952 (1) 4238 (1) 34 (1)
F (1) 5390 (1) 1590(1) 3595(1) 47 (1)
F(2) 5830 (2) 2740 (1) 3773 (2) 63 (1)
F(3) 4736 (1) 3162 (1) 3793 (2) 53 (1)
F(4) 5833 (1) 3024 (1) 4877 (1) 47 (1)
O(1) 4985 (1) 2844 (1) 5926 (1) 37(1)
0(2) 3537 (1) 2567 (1) 5705 (1) 35(1)
N (1) 3678 (2) 2088 (1) 3193 (2) 31 (1)
N(2) 4261 (2) 1128(1) 4285 (2) 43 (1)
N(3) 4124 (2) 2215(1) 4776 (2) 35(1)
C(1) 3534 (2) 2129(1) 2425 (2) 34 (1)
C(2) 2717 (2) 2160 (1) 1840 (2) 34 (1)
C(3) 2054 (2) 2159(1) 2052 (2) 34 (1)
C(4) 2210 (2) 2109 (2) 2854 (2) 35(1)
C(5) 3035(2) 2066 (1) 3410 (2) 31 (1)
C(6) 3322 (2) 1903 (1) 4291 (2) 36 (1)
C(7) 3523 (2) 1234 (2) 4321 (2) 41 (1)
C(8) 2992 (3) 766 (2) 4302 (2) 49 (1)
C(9) 3245 (3) 178(2) 4226 (2) 59 (1)
C(10) 3982 (3) 78(2) 4183 (2) 60 (1)
C(11) 45009 (3) 568 (2) 4220 (2) 53 (1)
C(12) 3728 (2) 3426 (1) 4866 (2) 32 (1)
C(13) 2875 (2) 3496 (1) 4389 (2) 33 (1)
C(14) 2574 (2) 4052 (2) 4047 (2) 37(1)
C(1l5) 3120 (3) 4551 (2) 4176 (2) 42 (1)
C(l6) 3958 (3) 4461 (2) 4640 (3) 55(1)
C(17) 4273 (3) 3907 (2) 4993 (3) 50 (1)
C(18) 2759 (3) 5173 (2) 3818 (2) 47 (1)
C(19) 2199 (4) 5398 (2) 4185 (3) 74 (2)
C(20) 2309 (3) 5137 (2) 2918 (2) 49 (1)
C(21) 3482 (4) 5646 (2) 4025 (4) 93 (2)
C(22) 5916 (2) 1734 (2) 5224 (2) 40 (1)
C(23) 5864 (2) 1579 (2) 5924 (2) 40 (1)
C(24) 6601 (2) 1401 (2) 6588 (2) 43 (1)
C(25) 7374 (2) 1374 (2) 6545 (2) 42 (1)
C(26) 7397 (2) 1515(2) 5818 (2) 44 (1)
C(27) 6672 (2) 1698 (2) 5156 (2) 44 (1)
C(28) 8168 (2) 1214 (2) 7262 (2) 48 (1)
C(29) 5364 (2) 2767 (2) 4179 (2) 39(1)
N(4) 5405 (5) 9481 (4) 3613 (5) 65(2)
C(30) 5247 (6) 9883 (4) 3180 (5) 57(2)
C(31) 5079 (10) 10418 (4) 2646 (8) 69 (3)
N(5) 5372 (5) 9061 (4) 3373 (6) 76 (2)
C(32) 5176 (5) 8636 (4) 2984 (5) 58 (2)
C(33) 4888 (5) 8078 (4) 2522 (7) 53 (3)
0(3) 4718 (4) 4896 (3) 8126 (3) 50(1)



5432 (4) 8427 (5) 54 (2)
4554 (3) 7500 (30) 72 (3)
4006 (4) 7395 (6) 56(2)
4914 (4) 6777 (5) 59 (2)
4350 (5) 7897 (6) 56 (2)
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X-ray crystallographic data of (dpph)Pd" (4-MeCsHy)(CF3) (15)

Structure Determination.

Colorless needles of am352 were grown from an ethyl acetate solution of the compound at 23
deg. C. A crystal of dimensions 0.14 x 0.10 x 0.09 mm was mounted on a Rigaku AFC10K Saturn 944+
CCD-based X-ray diffractometer equipped with a low temperature device and Micromax-007HF Cu-
target micro-focus rotating anode (A = 1.54187 A) operated at 0.2 kW power (20 kV, 10 mA). The X-ray
intensities were measured at 85(1) K with the detector placed at a distance 42.00 mm from the crystal. A
total of 1561 images were collected with an oscillation width of 2.0° in w. The exposure time was 20 sec.
for the low angle images, 45 sec. for high angle. The integration of the data yielded a total of 23642
reflections to a maximum 26 value of 136.46° of which 3880 were independent and 3814 were greater
than 20(I). The final cell constants (Table 1) were based on the xyz centroids of 22979 reflections above
100(I). Analysis of the data showed negligible decay during data collection; the data were processed with
CrystalClear 2.0 and corrected for absorption. The structure was solved and refined with the Bruker
SHELXTL (version 2008/4) software package, using the space group Plbar with Z = 2 for the formula
Cp6Ho3NpF3Pd, 2(Cp4HyoB). Full matrix least-squares refinement based on F2 converged at R1 =
0.0173 and wR2 =0.0425 [based on I > 2sigma(I)], R1 = 0.0176 and wR2 =0.0427 for all data. There is
a minor substitutional site disorder of the —CF3 group bonded to palladium which was refined as the
contribution of 6.0% iodide. Additional details are presented in Table 1 and are given as Supporting
Information in a CIF file. Acknowledgement is made for funding from NSF grant CHE-0840456 for X-

ray instrumentation.

Sheldrick, G.M. SHELXTL, v. 2008/4; Bruker Analytical X-ray, Madison, WI, 2008.

CrystalClear Expert 2.0 r5, Rigaku Americas and Rigaku Corporation (2010), Rigaku Americas, 9009,
TX, USA 77381-5209, Rigaku Tokyo, 196-8666, Japan.
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Table 1. Crystal data and structure refinement for am352.

Identification code am352

Empirical formula C25.94 H23 F2.82 I0.06 N2 Pd
Formula weight 529.95

Temperature 85(2) K

Wavelength 1.54178 A

Crystal system, space group Triclinic, P -1

Unit cell dimensions a = 9.6736(2) A alpha =

73.482(5) deg.

b = 11.0702(2) A beta = 75.138(5)
deg.

c = 11.2344(8) A gamma =
73.681(5) deg.

Volume 1086.38(8) A3

Z, Calculated density 2, 1.620 Mg/m"3
Absorption coefficient 7.850 mm~-1

F(000) 533.1

Crystal size 0.14 x 0.10 x 0.09 mm

Theta range for data collection 4.18 to 68.23 deg.

Limiting indices -11<=h<=11, -13<=k<=13, -13<=1<=13
Reflections collected / unique 23642 / 3880 [R(int) = 0.0297]
Completeness to theta = 68.23 97.5 %

Absorption correction Semi-empirical from equivalents
Max. and min. transmission 0.521 and 0.411

Refinement method Full-matrix least-squares on F*2
Data / restraints / parameters 3880 / 0 / 301

Goodness-of-fit on F*2 1.034

Final R indices [I>2sigma(I)] Rl = 0.0173, wR2 = 0.0425

R indices (all data) Rl = 0.0176, wR2 = 0.0427
Largest diff. peak and hole 0.299 and -0.381 e.A"-3
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Table 2. Atomic coordinates ( x 1074) and equivalent isotropic
displacement parameters (A"2 x 1073) for am352.

U(eq) is defined as one third of the trace of the orthogonalized
Uij tensor.

X y z U (eq)
Pd (1) 3046 (1) 3185(1) 7036 (1) 9(1)
F (1) 5380(1) 1940 (1) 8416 (1) 17 (1)
F(2) 5321 (1) 881 (1) 7105 (1) 20 (1)
F(3) 6249 (1) 2565(1) 6435 (1) 23 (1)
N (1) 2260 (1) 1721 (1) 6654 (1) 11 (1)
N(2) 896 (2) 4288 (1) 6870 (1) 12 (1)
C(1) 3019 (2) 1070 (2) 5759 (2) 14 (1)
C(2) 2533 (2) 143(2) 5477 (2) 18 (1)
C(3) 1236 (2) -162(2) 6186 (2) 22 (1)
C(4) 433 (2) 510(2) 7109 (2) 20 (1)
C(5) 952 (2) 1476 (2) 7306 (2) 13(1)
C(6) 42 (2) 2351 (2) 8214 (2) 13(1)
C(7) -268(2) 3745 (2) 7403 (2) 13(1)
C(8) -1670(2) 4427 (2) 7211 (2) 18 (1)
C(9) -1873(2) 5678 (2) 6468 (2) 20(1)
C(10) -678(2) 6222 (2) 5928 (2) 18 (1)
C(1l1) 693 (2) 5499 (2) 6148 (2) 14 (1)
C(12) 821 (2) 2288 (2) 9276 (2) 13(1)
C(13) 2013 (2) 1302 (2) 9605 (2) 14 (1)
C(14) 2554 (2) 1208 (2) 10672 (2) 17 (1)
C(15) 1902 (2) 2094 (2) 11423 (2) 18 (1)
C(1lo) 722 (2) 3086 (2) 11097 (2) 20 (1)
C(17) 191 (2) 3184 (2) 10032 (2) 16 (1)
C(18) -1394 (2) 1923 (2) 8894 (2) 20(1)
C(19) 3626 (2) 4623(2) 7395 (2) 12 (1)
C(20) 3963 (2) 5673 (2) 6427 (2) 14 (1)
C(21) 4180 (2) 6754 (2) 6695 (2) 16 (1)
C(22) 4111 (2) 6816 (2) 7928 (2) 15(1)
C(23) 3827 (2) 5749 (2) 8890 (2) 15(1)
C(24) 3585(2) 4674 (2) 8631 (2) 14 (1)
C(25) 4309 (2) 8007 (2) 8211 (2) 22 (1)
C(26) 5072 (3) 2136(2) 7254 (2) 14 (1)
I(1) 5682 (3) 1962 (2) 6990 (2) 15(1)
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X-ray crystallographic data of [(dpph)PdIV(4-MeC6H4)(CF3)(NPhth)] (22)

Structure Determination.

Colorless needles of am3201 were grown from a chloroform solution at 23 deg. C. A crystal of
dimensions 0.14 x 0.12 x 0.08 mm was mounted on a Rigaku AFC10K Saturn 944+ CCD-based X-ray
diffractometer equipped with a low temperature device and Micromax-007HF Cu-target micro-focus
rotating anode (A = 1.54187 A) operated at 0.3 kW power (30 kV, 10 mA). The X-ray intensities were
measured at 85(1) K with the detector placed at a distance 42.00 mm from the crystal. A total of 1239
images were collected with an oscillation width of 1.5° in w. The exposure time was 15 sec. per image
for low angle and 35 seconds for high angle images. The integration of the data yielded a total of 53247
reflections to a maximum 26 value of 136.48° of which 7380 were independent and 6784 were greater
than 20(I). The final cell constants (Table 1) were based on the xyz centroids of 41264 reflections above
100(I). Analysis of the data showed negligible decay during data collection; the data were processed with
CrystalClear 2.0 and corrected for absorption. The structure was solved and refined with the Bruker
SHELXTL (version 2008/4) software package, using the space group P2(1)/n with Z = 4 for the formula
C34Hp6F3N307Pd, 3(CHCI3). All non-hydrogen atoms were refined anisotropically with the hydrogen
atoms placed in idealized positions. The dichloromethane solvate molecules are disordered and were
modeled as diffuse scattering by use of the SQUEEZE subroutine of the PLATON program suite. Full
matrix least-squares refinement based on F2 converged at R1 = 0.0504 and wR2 = 0.1316 [based on I >
2sigma(l)], R1 = 0.0556 and wR2 = 0.1331 for all data. Additional details are presented in Table 1 and

are given as Supporting Information in a CIF file.

Sheldrick, G.M. SHELXTL, v. 2008/4; Bruker Analytical X-ray, Madison, WI, 2008.

CrystalClear Expert 2.0 r5, Rigaku Americas and Rigaku Corporation (2010), Rigaku Americas, 9009,
TX, USA 77381-5209, Rigaku Tokyo, 196-8666, Japan.

A.L. Spek. (2008) PLATON, v. 180108, A Multi-purpose Crystallographic Tool, Utrecht University,
Utrecht, The Netherlands.
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Table 5.

98.596(7)

deg.

Crystal data and structure

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system, space group

Unit cell dimensions

deg.

Volume
Z, Calculated density
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Limiting indices

Reflections collected / unique
Completeness to theta = 68.24
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F*2

Final R indices [I>2sigma(I)]
R indices

(all data)

Largest diff. peak and hole

S136

refinement for am3201.

am3201

C37 H29 Cl19 F3 N3 02 Pd
1030.08

85(2) K

1.54178 A

P121/n1

Monoclinic,

a = 9.8196(2) A
b =19.3578(4) A

alpha = 90 deg.
beta =

c = 21.4850(15) A gamma = 90

4038.1(3) A"3

4, 1.694 Mg/m"3
9.641 mm"-1

2056

0.14 x 0.12 x 0.08 mm
3.09 to 68.24 deg.
-11<=h<=11, -23<=k<=22,
53247 / 7380 [R(int) = 0.0644]

99.8

oo

Semi-empirical from equivalents
0.726 and 0.423

Full-matrix least-squares on F*2
7380 / 0 / 391

1.097

R1 = 0.0524, wR2 = 0.1316

R1 0.0556, wR2 = 0.1331

0.850 and -1.138 e.A"-3

-25<=1<=25



Table 6. Atomic coordinates ( x 1074) and equivalent isotropic
displacement parameters (A"2 x 1073) for am3201.

U(eq) is defined as one third of the trace of the orthogonalized
Uij tensor.

X % Z U (eq)
Pd (1) 5488 (1) 1266 (1) 1998 (1) 16 (1)
F (1) 3657 (2) 2041 (2) 1109 (1) 34 (1)
F(2) 2718 (3) 1101 (2) 1404 (1) 33 (1)
F(3) 2874 (3) 2003 (2) 1996 (1) 33 (1)
O(1) 6875 (3) -184(2) 1484 (2) 34 (1)
0(2) 2914 (4) 18(2) 2364 (2) 43 (1)
N (1) 7505 (3) 959 (2) 2347 (2) 17 (1)
N(2) 6042 (3) 1181 (2) 1072 (2) 17 (1)
N(3) 4951 (3) 154 (2) 1931 (2) 22 (1)
C(1) 7724 (4) 491 (2) 2812 (2) 22 (1)
C(2) 9024 (4) 248 (2) 3044 (2) 25(1)
C(3) 10112 (5) 482 (3) 2748 (2) 35(1)
C(4) 9893 (4) 955(2) 2280 (2) 28 (1)
C(5) 8571 (4) 1201 (2) 2066 (2) 20 (1)
C(6) 8224 (4) 1730(2) 1544 (2) 17 (1)
C(7) 7305 (4) 1407 (2) 976 (2) 21 (1)
C(8) 7706 (5) 1349 (2) 389 (2) 30 (1)
C(9) 6781 (5) 1072 (2) -119(2) 28 (1)
C(10) 5505 (5) 848 (2) =12 (2) 30(1)
C(11) 5179 (5) 907 (2) 588 (2) 26 (1)
C(1l2) 9585 (4) 1989 (2) 1336 (2) 26 (1)
C(13) 7452 (4) 2345 (2) 1797 (2) 19(1)
C(14) 8009 (5) 3005(2) 1820 (2) 31(1)
C(1l5) 7340 (5) 3557 (2) 2072 (3) 36 (1)
C(l6) 6131 (6) 3457 (2) 2283 (3) 37 (1)
C(17) 5544 (5) 2797 (2) 2259 (2) 31 (1)
C(18) 6220 (4) 2250(2) 2027 (2) 22(1)
C(19) 5115(5) 1427 (2) 2915 (2) 24 (1)
C(20) 6158 (6) 1682 (3) 3353 (2) 40 (1)
C(21) 5928 (7) 1784 (3) 3982 (3) 50(2)
C(22) 4667 (8) 1655(3) 4156 (3) 59(2)
C(23) 3577 (8) 1389 (3) 3704 (3) 54 (2)
C(24) 3844 (6) 1277 (3) 3093 (2) 38 (1)
C(25) 4351 (11) 1798 (4) 4817 (4) 86 (3)
C(26) 5797 (4) -308(2) 1684 (2) 22 (1)
C(27) 5238 (5) -1019(2) 1704 (2) 31 (1)
C(28) 5672 (6) -1660(3) 1513 (2) 43 (1)
C(29) 4883 (7) -2236(3) 1612 (3) 51(2)
C(30) 3705 (8) -2169(4) 1890 (3) 60 (2)
C(31) 3244 (7) -1539(3) 2084 (3) 50(2)
C(32) 4031 (5) -975(3) 1974 (2) 34 (1)
C(33) 3883 (5) -203(3) 2128 (2) 28 (1)
C(34) 3601 (4) 1627 (2) 1614 (2) 25(1)
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