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Structure Deter mination

Preliminary examination and data collection wergied out on a NONIUS-CCD diffraction
system equipped with an Oxford Cryosystems codldh@ window of a fine-focus sealed tube
using graphite-monochromated Ma Kadiation & = 0.71073 A).

The reflections were merged and corrected from hiatepolarization and decay effects. An
absorption correction was applied using SADABBhe structures were solved by a combination of
direct methods? with the aid of difference Fourier synthesis aretevrefined against all data using
SHELXL-97# Hydrogen atoms were assigned to calculated pasitand then refined using the
SHELXL-97 riding model. All non-hydrogen atoms wenefined with anisotropic displacement
parameters. Full-matrix least-squares refinememtsevearried out by minimizingw(F? — F?)?
with the SHELXL-97 weighting scheme. Details of thteucture determinations are given in the
Supporting Information. Neutral-atom scatteringtdas for all atoms and anomalous dispersion
corrections for the non-hydrogen atoms were takeomf the International Tables for
Crystallography. All calculations were performedttwithe programs COLLECT,DIRAX,®
EVALCCD,’ SIR922 SIR973SHELXLE8SADABS} the SHELXL-97 packagéand ENCIFER.

Images of the solid state structures were generatedORTEP-3°
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Table S1. Crystallographic Data for Compoun8s and3b.

3a 3b

empirical formula GoH27BreClioN13P s Ci17H26Br2ClsNeO2Pd

formula weight 1781.70 754.46

temperature (K) 198(2) 198(2)

wavelength (A) 0.71073 0.71073

crystal system orthorhombic triclinic

space group Pbca P-1

unit cell dimensions (in A and °) a=19.767(5) o =90 a=8.0460(14) o=72.144(9)
b=15478(10) p=90 b=11572(2) p=89.760(14)
c=34.001(9) y=90 ¢ =15.7320(13) y = 74.103(15)

volume (in &) 10403(8) 1336.0(4)

Z 8 2

density (g/cr, calculated) 2.275 1.875

absorptioncoeff. (mrt) 6.292 4.112

F(000) 6752 740

crystal size (mm) 0.48 x0.18 x 0.17 0.73 x 0.5B338

0 range for data collection (°) 2.06 to 23.25 26426.40

index ranges -21h« 21 -9<< 10
-17<k< 17 -14%«< 13
-374< 37 -194< 18

reflections collected 177002 13850

independent reflections
absorption correction
refinement method
data/restraints/parameters
goodness of fit oif?

final R indices [>25(1)]

R indices (all data)

largest diff. peak and hole-£&9)

746&[nt) = 0.1558]
semi-empirical from equivéden
full-matrix least-squaresFén
7462/0/575

1.077

R1 =0.0423,\R2 = 0.1044

R1 =0.0849, \R2 = 0.1297

01134 and -1.119

4963(int) = 0.0242]

semi-empirical from equivalents

full-matrix least-squares d?

4963/0/295

1.159

R1 = 0.0341, \R2 = 0.0746

R1 = 0.0585, k2 = 0.0809
0.590 and -0.521
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Table S2. Crystallographic Data for Compoun8sand3e.

3c 3e
empirical formula @sH14BroClaN4Pd GsH12BroNgPd
formula weight 670.33 570.55
temperature (K) 198(2) 198(2)
wavelength (A) 0.71073 0.71073
crystal system orthorhomic tetragonal
space group Pnma 141cd

unit cell dimensions (in A and °)

volume (in &)
VA

density (g/cr, calculated)

absorptioncoeff. (mrt)
F(000)
crystal size (mm)

0 range for data collection (°)

index ranges

reflections collected
independent reflections
absorption correction
refinement method

data/restraints/parameters

goodness of fit oif?
final R indices [>25(1)]
R indices (all data)

largest diff. peak and hole-£&9)

a=13.430(3) o=90
b=18.758(22) p=90
c = 8.310(6) y =90
2093.5(16)
4
2.127
5.225
1288
0.53x0.36 x 0.24
2.17 to 23.25
-1k« 16
-23<k< 23
-104< 10
43521
221B(jnt) = 0.0669]

semi-empirical from equivéden
full-matrix least-squaresFén

2215/0/125
1.084

R1 = 0.0299, w2 = 0.0608
R1 =0.0472, \R2 = 0.0659

0.621 and -0.643

a=23913(3) a=90
b=23.913(3) B=90
c=13.699(3) v=90
7833.5(16)
16
1.935
5.044
4384
0.25x 0.22220
3@P25.20
-28 i< 28
-28 %< 28
-16 4< 16
72663
3514R(int) = 0.0793]

semi-empirical from equivalents
full-matrix least-squares d?

3514/1/237
1.056

R1 =0.0331, w2 = 0.0736
R1 =0.0394, ®2 = 0.0764

0.625 and -0.355
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1H-NMR (300 MHz, DMSO-d6) & 8.20 (s, 2H), 6.39 (s, 2H).
13C NMR (75 MHz, DMSO) 6 137.3 (s), 125.57 (s), 112.2 (s), 53.8 (s).
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1H-NMR (300 MHz, DMSO) & 7.87 (s, 2H), 4.04 (t, J = 7.2 Hz, 4H), 2.29 (t, J = 7.2 Hz, 2H).
3C-NMR (75 MHz, DMSO) & 136.0 (s), 124.4 (s), 112.0 (s), 42.8 (s), 29.3 (s).
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H-NMR (300 MHz, DMF) 6 7.97 (s, 2H), 7.39 (dd, J = 5.7, 3.4 Hz, 2H), 6.83 (dd, J = 5.6, 3.4 Hz, 2H), 5.47 (s, 4H).

3C-NMR (75 MHz, DMSO) &6 136.6 (s), 133.0(s), 128.52 (s), 126.8 (s), 124.8 (s), 112.7 (s), 46.1 (s).
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1H-NMR (300 MHz, DMSO) 6 8.61 (s, 2H), 6.77 (s, 2H).

3C-NMR (75 MHz, DMSO) & 143.9 (s), 122.5 (s), 112.7 (s), 112.0 (s), 107.9 (s), 55.8 (s).
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1H-NMR (300 MHz, DMSO) & 8.38 (s, 2H), 4.30 (t, J = 7.1 Hz, 4H), 2.48 — 2.33 (m, 2H).
13C-NMR (75 MHz, DMSO) & 143.3 (s), 121.3 (s), 112.4(s), 112,3(s), 108.5 (s), 44.4 (s), 29.2 (s).
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1H-NMR (300 MHz, DMSO) & 8.43 (s, 2H), 7.53 (dd, J = 5.7, 3.3 Hz, 2H), 7.22 (dd, J = 5.6, 3.4 Hz, 2H), 5.72 (s, 4H).
3C-NMR (75 MHz, DMSO) & 143.7 (s), 132.23 (s), 129.6 (s), 129.0 (s), 122.20 (s), 112.3 (s),112,2 (s), 108.3 (s), 47.9 (s).
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HF NMR (282 MHz, DMSO-06)
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1H-NMR (300 MHz, DMSO) 6 9.76 (s, 2H), 6.94 (s, 2H), 3.94 (s, 6H).

13C- NMR (75 MHz, DMSO) & 138.5 (s), 120.4 (s), 119.0 (s), 55.8 (s), 35.5 (s).

19F-NMR (282 MHz, DMSO) & -148.96(s), -149.01(s).
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F NMR (282 MHz, DMSO-d6)
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1H-NMR (500 MHz, DMSO) & 9.44 (s, 2H), 4.37 (t, J = 7.2 Hz, 4H), 3.86 (s, 6H), 2.42 — 2.29 (m, 2H).
3C-NMR (126 MHz, DMSO) & 136.5 (s), 119.4 (s), 118.1 (s), 44.8 (s), 34.9 (s), 27.2 (s).

19E-NMR (282 MHz, DMSO) & -148.95(s), -149.00(s).
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5 NMR (282 MHz, DMSO-d5)
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H-NMR (300 MHz, DMSO) & 9.31 (s, 2H), 7.53 (dd, J = 5.7, 3.3 Hz, 2H), 7.26 (dd, J = 5.6, 3.4 Hz, 2H), 5.67 (s, 4H), 3.89
(s, 6H).

B3C-NMR (75 MHz, DMSO) & 136.8 (s), 130.62 (s), 129.7 (s), 128.5 (s), 120.2 (s), 118.5 (s), 48.4 (s), 35.2 (s).

19F-NMR (282 MHz, DMSO) & -148.91(s), -148.97(s).
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UF NMR (282 MHz, DMSO-d6)
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1H-NMR (300 MHz, DMSO) 6 9.78 (s, 2H), 4.58 (t, J = 7.1 Hz, 4H), 4.11 (s, 6H).
BC-NMR (75 MHz, DMSO) & 142.5 (s), 116.1 (s), 114.8 (s), 106.0 (s), 47.2 (s), 37.2 (s), 27.7 (s).

19F NMR (282 MHz, DMSO) & -148.94(s), -149.00(s).
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2f

H NMR, (300 MHz, DMSO-d6)
compound 2f

|
n

—9E5

—59
412
256
255
155

¢

N
-
r

E

LT

200
1991

7 aesJ
an-g
347
A1m-T

F4E+08

FIE+08

F2E+08

F2E+08

F2E+08

F1E+08

FSE+07

5C NMR (75 MHz, DMSO-d6)

~
w
&
w
()
-

13 12 1 10 9 8
f1 (ppm)

— 145
1307
{ 1303
1302

—171
— 1143

0

W59

—505
403
40.1
335
—
32
389
387
372

N

M. N E

H; .
Tq
N N
'T\C'*!“zc/ '

N g—p—p F—BE—F

1307

—1303

E

T T
1310 130.5 130.0
1 {ppm)

FBE+07

F7E+07

FBE+07

FBE+07

FEE+07

FSE+07

F4E+07

F4E+07

F4E+07

F3E+07

[2E+07

F2E+07

F2E+07

F1E+07

[SE+06

F=SE+06

T T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 a0 70 60 50 40 30 20 10 0 -10
f1 (ppm)
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9 NMR (282 MHz, DMSO-06) [ee+a

compound 2f

N M. N N |
[SE+08
F RS
u‘\ /n'
Fooe § E+08
F—?’—F M

N p—pg—F

~14857
e

F F [HE+08

—-14857
—-140.8

T
~149.2

T T T
1486 -148.8 -149.0
1 (ppm) |sE+07

T T T T T T T T T T T T T T T T T T T T T T T
10 0 =10 -20 -30 -40 50 -0 -0 -BO 90 H-‘ll)[l =110 -120 -i30 -140 -150 -160 ~170 ~180 ~190 -200 -210
(ppm)

H-NMR (300 MHz, DMSO) & 9.65 (s, 2H), 7.68 (dt, J = 7.4, 3.7 Hz, 2H), 7.57 — 7.42 (m, 2H), 5.91 (s, 4H), 4.12 (s, 6H).

B3C-NMR (75 MHz, DMSO) & 142.6 (s), 130.7 (s), 130.3 (s), 130.2 (s), 117.1 (s), 114.3 (s), 106.0 (s), 105.9 (s), 50.5 (s),
37.2(s).

19E-NMR (282 MHz, DMSO) & -148.97(s), -149.03(s).
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3a

HH NMR, (600 MHz, DMSO-06)
compound 3a

Cll\ jﬂ‘n\/§‘ cl
[ )
HaC CH,

b Pd“u
F
Br B

640
Loz

615
em
—is8
—im

r

FL (ppm)

HE+08

4E+08

F4E+08

F3E+08

FZE+08

F2E+08

F2E+08

F1E+08

FSE+07

P ) S

- Lo0-T
581
L4973
6352
092-=

12 11 10 9 8 7 [ 5 4 3 2 1
f1 (ppm)

SC NMR (151 MHz, DMSO-d6)
compound 3a

a cl
W ]
N N/‘g‘
iy
N )H‘"r b "lk il i
! Br‘ \3 !
HaC

r

—1616
181
17z
165

—5a3

%

T
01
00
398

ém:

CH,

iz

F2E+07
F2E+07
F2E+07
ZE+07
F2E+07
F2E+07
F2E+07
F2E+07
F2E+07
F2E+07
F1E+07
F1E+07
FE+07
F1E+07
F1E+07
FOE+D6
BE+D6
[TE+06
FGE+D6
FSE+06

F3E+06

2E+06

F1E+06

-1E+06

T T T T T T T T T T T T T T T T T T T T
230 20 210 200 190 I80 170 160 150 140 130 120 Fl‘lll} 00 90 80 0 60 50 40
(ppm)

1H-NMR (600 MHz, DMSO) 6 6.39 (d, J = 14.4 Hz, 1H), 6.04 (d, J = 14.4 Hz, 1H), 3.88 (s, 6H).

3C-NMR (151 MHz, DMSO) & 161.6 (s), 117.2 (s), 116.5 (s), 58.9 (s), 37.6 (s).
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3b

F1E+08

FOE+07

FBE+07

PE+07

FEE+07

FSE+07

l4E+07

F3E+07

F2E+07

F1E+07

'HNMR (300 MHz, DMSO-d5) FRITUBZEN  HAUEGARIRFEIENS
compound 3b e et e et
cl /—\\ o
F Y
o A, A Je
N g™ ¥
A T
HyC Br Br CHy
H20
|
DMS0
H o
2 ne =
i ! g
b
fl
DMS0
T T T T T T T T T T T T T T T
5.0 4.8 4.6 a4 26 24 22 20 18 16
f1 (ppm) f1 (ppm)
A el ol Las-ir e
8 & &5 2 mEas
Ao+ & R Wil
T T T T T T T T T T T T T T T T
16 15 14 13 12 11 10 9 8 7 6 5 4 3 ] 1
f1 (ppm})
5C NMR (75 MHz, DMSO-d6) §_'=; 73 Sifanm =
compolnd 3b i [ M, |
cl //\\ ol
S e
cl ) ) Cl
W
Fd N
[ ™ DMSO
HyC Br Br CHa

F2E+07

F2E+07

2E+07

F2E+07

[2E+07

F2E+07

F2E+07

F1E+07

F1E+07

F1E+07

F1E+07

FE+07

F9E+0G

BE+0G

F7E+DG

[GE+DG

FSE+0G

4E+DG

F3E+06

F2E+06

F1E+06

o

=1E+06

T T T T T T T T T T
210 200 1%0 180 170 160 150 140 130 120 110 100 90 80 0
f1 {ppm)

1H-NMR (300 MHz, DMSO) 6 4.95 (dd, J = 15.1, 11.1 Hz, 2H), 4.49 (dd, J = 15.0, 5.8 Hz, 2H), 3.93 (s, 6H), 2.41 (t, /= 6.1

Hz, 1H), 1.88 — 1.65 (m, 1H).

B3C-NMR (75 MHz, DMSO) & 117.0(s), 116.4 (s), 54.9 (s), 50.1 (s), 36.8 (s), 28.5 (s).
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3c

1H NMR (600 MHz, DMSO-d6) 309naRA 5% BZ
eompound 3¢ i

—3i=
3n
337

25
251
250
250
25
1
10
108

33
1\{!_‘1

LSS Lo+ 07

[FBE+07

Q‘ a DMSO L7E+07
N L
a}\ : | k@‘cl 6E+07
gt

N L 6E+07
He B B oo L sE+07
Lseso7
F4E+07
LaE+07
LaEw07
L3gso7
Laev07

[F2E+07

[F2E+07

F1E+07
J [-SE+06
3 TR T 5

q
o - 5E+06
5

) I —

20
L5 I

oL I
& {8m I
9.3 —

f1 {ppm)

5C NMR (151 MHz, DMS0-d6)
compound 3c

1184
~—-1162
—1iM9
—3
—515
4.1
400
A
A
T
N3
3.1
4
—152

[FBE+06

1345
-‘\_-WZ
~—-ix5

|-8E+06
|-8E+06
‘k\ |-7E+06
J [-6E+06
I"Pdl\

DMSO -6E+06

r r CHa

[GE+06
[FSE+06
[F4E+06

[4E+D6

[F3E+06
[F2E+06
[F2E+06
[-2E+06

[FE+06

[FSE+05

[~SE+05

T T T T T T T T T T T T T T T T T T T T T T T T T
230 220 240 200 1% 1B0 170 160 150 140 130 120 110 100 90 &0 70 60 50 40 30 20 0 a -10
f1 (ppm)

1H-NMR (600 MHz, DMSO) & 8.04 (dd, J = 5.7, 3.5 Hz, 2H), 7.50 (dd, J = 5.7, 3.4 Hz, 2H), 6.65 (d, J = 15.2 Hz, 2H), 5.42
(d,J = 15.3 Hz, 2H), 3.98 (s, 6H).
13C-NMR (151 MHz, DMSO) 6 134.6 (s), 134.2 (s), 118.4 (s), 116.2 (s), 65.0(s), 51.6 (s), 37.4 (s).
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3e

[BE+07

FBE+07

FPE+07

FGE+07

FBE+07

FGE+07

FRE+07

FE+07

E+07

F3E+07

F2E+07

FZE+07

F2E+07

FE+07

FSE+DE

HINMIR (600 MHz, DMSO-t5) 25399898 RAXERANARRRARRY
compourd 3e B Bl o e
N N
Y\ —~ j
A N
e
N -’.'Fdn“ W
Eoaf N
HiC Br Br CH, 2ol
oMo
DMSO
4
]
—————————T
28 26 24 22 20 18
f1 (ppm)
LL_J,__J'M "
U S T
s 55 & Ui
- - . - - o
T : . r : : . . . . T : . T . .
16 15 14 13 5] 1 10 9 g 7 5 4 3 2 1 0
(ppm)
5C NMR (151 MHz, DMSO-d6) 4d gg g szkasm
compound 3e [P | s e
N N
\ ~ j
T N
— e
N gt
N
[P AN | " DM DMSO
HyC Br Br CHy =]
o
§I -
"
—T T T
08 107 106 I
1 (ppm)
0 3 38
1 1 (ppm)
1
—— T T T T T T T T T T T T T T T
230 20 210 200 19 180 170 160 150 140 130 120 110 100 90 80 70 60 S0 40 30 20 10 O
f1 (ppm)

1H-NMR (600 MHz, DMSO) 6 5.11 (dd, J = 15.2, 11.5 Hz, 2H), 4.57 (dd, J = 15.0, 5.8 Hz, 2H), 4.13 (s, 6H), 2.28 (dd, J =

27.2,11.4 Hz, 1H).

13C-NMR (151 MHz, DMSO) & 116.2 (s), 115.5 (s), 107.2(s), 107,0 (s), 52.3 (s), 38.4 (s), 28.0 (s).
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3f

H-!M‘IR[EI]JMQ DMSO-05) A291R80008E 55 [P

——4.17
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|2E+08
|2E+08
2E+08
) 2E+08
P k |2E4+08
HE+08
H-sC CH:
HE+08
FHE+08
HE+08
BMSO HE+08
9E+07
BE+07
F7E+07
H6E+07

FSE+07

F3E+07

F2E+07
F1E+07
L J TR L Lo

F-1E+07

LilE=
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o=z
SR=
TSI
0=

5C NMR (151 Mz, DMSO-6)
compolind 3f |

P{\\\ ll';lll HE+07

FE+07

N / j ‘‘‘‘‘‘ L \ N LE+07

N
|Il F1E+07

13
Te1EE
1303

—1181
—iidd

178
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—s8
00
35
7
w3
31
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F1E+07

DMSO FIE+06

[BE+06

7E+DG

FGE+06

SE+06

F3E+06

r2E+06

F1E+06

- 1E+06

T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 180 150 140 130 120 110 100 90 B0 70 60 50 40 30 20 10 0 -10
f1 (ppm)

1H-NMR (600 MHz, DMSO0) & 7.95 (dd, J = 5.7, 3.5 Hz, 2H), 7.63 (dd, J = 5.7, 3.4 Hz, 2H), 6.81 (d, J = 15.2 Hz, 2H), 5.71
(d,J = 15.3 Hz, 2H), 4.17 (s, 6H).
13C-NMR (151 MHz, DMSO) 6 172.1 (s), 134.3 (s), 133.6 (s), 130.3 (s), 118.1 (s), 114.1 (s), 107.9 (s), 106.9 (s), 52.8 (s).
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