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Bipyridine N-oxide starting materials (1) and terpyridine N-oxides (6)

6-Trifluoromethyl-2,2'-bipyridine N-oxide (1d)
'H NMR (400 MHz, CDCl5)
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6-Trifluoromethyl-2,2'-bipyridine N-oxide (1d)
C NMR (101 MHz, CDCl;)
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6'-Trifluoromethyl-2,2'-bipyridine N-oxide (1d)
F NMR (376 MHz, CDCl;)
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5-Methoxy-2,2'-bipyridine N-oxide (1f)

"H NMR (500 MHz, CDCl)
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5-Methoxy-2,2'-bipyridine NV-oxide (1f)
“C NMR (126 MHz, CDCl,)
MeO

—157.41

_~149.72
136.30

————149.28
14108

"

_127.90
127.63

Wil

-—125.14
-—123.74

11412

T
62

149.72
149.28

-—157.41

160

141.08

T
156

136.30

W

T
152

127.63

o

T T T T T T T T
150 148 146 144 142 140 138 136
f1 (ppm)

123.74

125.14
114.12

TR T L

126

77.16 Chloroform

T
116

56.29

114

£-1000000

500000

T T T T T
190 180 170 160 150

T
140

T
100
f1 (ppm)

T T
120 110

S7

3500000

3000000

2500000

2000000

1500000

1000000

500000




8S

S'S

(wdd) 14
Sy 0'S

(084

S°E

0'€

x4

0'¢

ST

0’1

S0

00

2.00I
0.93=

0.951

1.10~—x
1.07-%
1.01~g
1.05~
1.39-=
1.04-<

8.24
8.22
7.84
7.83
7.81
7.73
7.71
7.69
7.52
7.50

7.36
7.35

Y

7.35
7.34
7.27

7.26 Chloroform

7.24
7.12
7.10

L

Z.OO{

093

0.95{

1.01{

105
133

(‘12D ‘“ZHN 00S) AN H,

(J9) apixo- N suiprikdang-,, z¢,9:,7°¢-AXOYIPN-, S

7:26 Chloroform

7.24
712
B 1'0"{ ~~7.10
3.02= gk—;'z 3.83
[
L
L
T T T T T T T T T
o = N w » v =) ~ ®
o o o o o o o (=]
o o o o o o o o
o o o o o o o o

. S9pIXO-N durpuAdig jo uoneusgo[ey pejoaI( pazA[ere)-wnipe[ed,,

ayonyosz], ydoisty) * D ‘ZjuaT 10321 ‘1OQIAN B[ONUBA ‘O[PISSO A\ YOLIPALIL] ‘IXoN7Z *J BUIS



Sina P. Zucker, Friedrich Wossidlo, Manuela Weber, Dieter Lentz, C. Christoph Tzschucke
“Palladium-Catalyzed Directed Halogenation of Bipyridine N-Oxides”

5'-Methoxy-2,2":6',2"'-terpyridine N-oxide (6f)

13
C NMR (126 MHz, CDCl,)
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5-Methyl-2,2'-bipyridine N-oxide (1g)
“C NMR (126 MHz, CDCl,)
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5-Nitro-2,2'-bipyridine NV-oxide (1i)

3C NMR (126 MHz, CDCly)
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5'-Nitro-2,2':6',2"'-terpyridine N-oxide (6i)
'H NMR (500 MHz, CDCl5)
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5'-Nitro-2,2':6',2"'-terpyridine N-oxide (6i) 000
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6'-Methoxy-2,2'-bipyridine N-oxide (1p)

13 1.1
C NMR (101 MHz, CDCl,)
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6,6"'-Dimethoxy-2,2":6',2"'-terpyridine N-oxide (6p)
'H NMR (400 MHz, CDCl5) .
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6,6"'-Dimethoxy-2,2":6',2"'-terpyridine N-oxide (6p)

3C NMR (101 MHz, CDCl,)
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6-Methyl-2,2'-bipyridine N-oxide (1q)

3C NMR (101 MHz, CDCl,)
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6,6""-Dimethyl-2,2":6',2""-terpyridine N-oxide (6q)
'H NMR (400 MHz, CDCl5)
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6,6""-Dimethyl-2,2":6',2""-terpyridine N-oxide (6q)
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6'-Trifluoromethyl-2,2'-bipyridine N-oxide (1r)

"H NMR (400 MHz, CDCl,)
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6'-Trifluoromethyl-2,2'-bipyridine N-oxide (1r)

9F NMR (376 MHz, CDCl,)
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6,6""-Bis(trifluoromethyl)-2,2":6’,2'"-terpyridine N-oxide (6r)

"H NMR (400 MHz, CDCl,)
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6,6"'-Bis(trifluoromethyl)-2,2':6’,2""-terpyridine N-oxide (r)

9F NMR (376 MHz, CDCl,) b
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5'-Methyl-2,2'-bipyridine N-oxide (1s)
'H NMR (500 MHz, CDCl5)
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4'-Methoxy-2,2'-bipyridine N-oxide (1t)
'H NMR (500 MHz, CDCl5)
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4'-Methoxy-2,2'-bipyridine N-oxide (1t)
3C NMR (126 MHz, CDCly)
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4,4"-Dimethoxy-2,2":6',2"'-terpyridine N-oxide (6t) 36000
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4,4"-Dimethoxy-2,2":6',2"'-terpyridine N-oxide (6t) .
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4,4'"-Dimethyl-2,2":6’,2"'-terpyridine N-oxide (6u)
'H NMR (500 MHz, CDCl5)
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4-Fluoro-2,2'-bipyridine N-oxide (1v) 4500000
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4-Fluoro-2,2'-bipyridine N-oxide (1v)
C NMR (126 MHz, CDCl;)
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4-Fluoro-2,2'-bipyridine N-oxide (1v)

F NMR (471 MHz, CDCl,)
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4'-Trifluoromethyl-2,2'-bipyridine N-oxide (1x)
C NMR (126 MHz, CDCl,)
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4'-Trifluoromethyl-2,2'-bipyridine N-oxide (1x)
F NMR (471 MHz, CDCl,)
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2-(Pyridin-2-yl)quinoline N-oxide (1z)
“C NMR (126 MHz, CDCl,)
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Observed side products from directed 3-halogenations L,
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6-(2,5-Pyrrolindion-1-yl)-2,2'-bipyridine (3)
C NMR (101 MHz, CDCl,)
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N'-Benzyl-N-0x0-2,2'-bipyridinium bromide (4)
C NMR (126 MHz, CDCl;)
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4-Trifluoromethyl-6-dioxopyrrolidinyl-2,2'-bipyridine N-oxide (8m)
'H NMR (500 MHz, CDCl5)
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4-Trifluoromethyl-6-dioxopyrrolidinyl-2,2'-bipyridine N-oxide (8m)
C NMR (126 MHz, CDCl;)
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4-Trifluoromethyl-6-dioxopyrrolidinyl-2,2'-bipyridine N-oxide (8m) .
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3-Bromo-4-dioxopyrrolidinyl-2-(pyridin-2-yl)quinoline N-oxide (8z) 9000000
'H NMR (500 MHz, CDCl5)
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3-Bromo-4-dioxopyrrolidinyl-2-(pyridin-2-yl)quinoline N-oxide (8z)
C NMR (126 MHz, CDCl;)
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3’-Bromo-6’-methoxy-2,2'-bipyridine N-oxide (2p)
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3’-Bromo-6’-methoxy-2,2'-bipyridine N-oxide (2p)
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3’-Bromo-6'-trifluoromethyl-2,2'-bipyridine N-oxide (2r)

"H NMR (500 MHz, CDCl,)
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3’-Bromo-6'-(trifluoromethyl)-2,2’-bipyridine N-oxide (2r)

3C NMR (126 MHz, CDCL,)
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3’-Bromo-6'-trifluoromethyl-2,2'-bipyridine N-oxide (2r)
F NMR (471 MHz, CDCl,)
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3-Bromo-5'-methyl-2,2'-bipyridine N-oxide (2s)
C NMR (126 MHz, CDCl,)
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3-Bromo-4'-methoxy-2,2'-bipyridine N-oxide (2t)
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3-Bromo-4'-methoxy-2,2'-bipyridine N-oxide (2t)
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3-Bromo-4'-methyl-2,2'-bipyridine N-oxide (2u)

13C NMR (126 MHz, CDCls)
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3-Bromo-4'-ethoxycarbonyl-2,2'-bipyridine N-oxide (2w)

"H NMR (500 MHz, CDCl,)
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3-Bromo-4'-(ethoxycarbonyl)-2,2’-bipyridine N-oxide (2w)
C NMR (126 MHz, CDCl,)
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3-Bromo-2-(pyridin-2-yl)quinoline N-oxide (2z)
'H NMR (500 MHz, CDCl5)
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3-Bromo-2-(pyridin-2-yl)quinoline N-oxide (2z)
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2-(2-Bromophenyl)pyridine N-oxide (13)
'H NMR (500 MHz, CDCl5)
24000
E 22000
S F18000
5 L
21986209“ 16000
NRRRRRERR 20000
m =\ \,\\ f-14000
S L
F12000
S 18000
i
o 10000
h [-8000
O 16000
VDO N—=HOODOUNOO VO 88 L6000
COTETETETMMMmMMnAn NN o 22 L
NNNNNNNNNNKN P g e H
,//\ 4000
B e | 14000
o
T Y T 12000
3 3 ja g} b {--2000
w,b m,vw m,m m,- m.,c w,o w,m 1 (opm) w,vw N,m N,m u,b w,w MN N,_ w,c
10000
8000
6000
N == O
MMM r
5 oo |
0 @o | 4000
> 2000
4 Lo
T g -
(g} oON =N
— oNOoO
— B ~-2000

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 T T T T T T T T T T T T T T T T
0.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

S96



Sina P. Zucker, Friedrich Wossidlo, Manuela Weber, Dieter Lentz, C. Christoph Tzschucke
“Palladium-Catalyzed Directed Halogenation of Bipyridine N-Oxides”

2-(2-Bromophenyl)pyridine N-oxide (13)
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Chlorinated bipyridine N-oxides (7)
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3-Chloro-2,2'-bipyridine N-oxide (7a)
C NMR (126 MHz, CDCl,)
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3-Chloro-6-methyl-2,2'-bipyridine N-oxide (7b)
'H NMR (500 MHz, CDCl5)
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3-Chloro-6-methyl-2,2'-bipyridine N-oxide (7b)

C NMR (126 MHz, CDCl,) I
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3-Chloro-6-(ethoxycarbonyl-2,2'-bipyridine N-oxide (7c)

"H NMR (500 MHz, CDCl)
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3-Chloro-6-(ethoxycarbonyl-2,2'-bipyridine N-oxide (7¢)
C NMR (126 MHz, CDCl;)
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3-Chloro-5-methoxy-2,2'-bipyridine N-oxide (7f)
'H NMR (500 MHz, CDCl;)
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3-Chloro-5-methoxy-2,2'-bipyridine N-oxide (7f)
13C NMR (126 MHz, CDCl,)
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3-Chloro-5-methyl-2,2’-bipyridine N-oxide (7g) 25000
'H NMR (500 MHz, CDCl;) i
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3-Chloro-5-methyl-2,2'-bipyridine N-oxide (7g)
C NMR (126 MHz, CDCl,)
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3-Chloro-5-methoxycarbonyl-2,2'-bipyridine N-oxide (7h)
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'H NMR (500 MHz, CDCl;)
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3-Chloro-5-methoxycarbonyl-2,2'-bipyridine N-oxide (7h) 3200
“C NMR (126 MHz, CDCl,) L3000
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3-Chloro-5-nitro-2,2'-bipyridine N-oxide (7i)
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3-Chloro-5-nitro-2,2'-bipyridine N-oxide (7i)
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3'-Chloro-6'-methoxy-2,2'-bipyridine N-oxide (7p)
'H NMR (500 MHz, CDCl5)
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3'-Chloro-6'-methoxy-2,2'-bipyridine N-oxide (7p)

C NMR (126 MHz, CDCl,)
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3’-Chloro-6'-trifluoromethyl-2,2'-bipyridine N-oxide (7r) ..Nwooo
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3'-Chloro-6'-trifluoromethyl-2,2’-bipyridine N-oxide (7r)

13C NMR (126 MHz, CDCl,)
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3'-Chloro-6'-trifluoromethyl-2,2’-bipyridine N-oxide (7r) .
9F NMR (376 MHz, CDCl) e

W, cl 140

| | ~130
~120
110

~100

-67.37

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 T T T T T T T T T T T T T T T T T
0 -5 -10 -15 -20 -25 -30 -35 -40 -45 -50 -55 -60 -65 -70 -75 -80 -85 -90 -95 -100
f1 (ppm)

S118



Sina P. Zucker, Friedrich Wossidlo, Manuela Weber, Dieter Lentz, C. Christoph Tzschucke

“Palladium-Catalyzed Directed Halogenation of Bipyridine N-Oxides”
30000

3-Chloro-4'-methyl-2,2'-bipyridine N-oxide (7u)
'H NMR (500 MHz, CDCl5)
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3-Chloro-4'-ethoxycarbonyl-2,2'-bipyridine N-oxide (7w)
'H NMR (500 MHz, CDCl5)
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3-Chloro-4'-ethoxycarbonyl-2,2'-bipyridine N-oxide (7w)
C NMR (126 MHz, CDCl;)
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3-Chloro-4'-trifluoromethyl-2,2’-bipyridine N-oxide (7x)
'H NMR (500 MHz, CDCl5)
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3-Chloro-4'-trifluoromethyl-2,2’-bipyridine N-oxide (7x)
F NMR (376 MHz, CDCl,)
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3-Chloro-2-(pyridin-2-yl)-quinoline N-oxide (7z)
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3-Chloro-2-(pyridin-2-yl)-quinoline N-oxide (7z)
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C NMR (126 MHz, CDCl,)
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Deoxygenated 3-bromobipyridines (5)

3-Bromo-2,2'-bipyridine (5a)
'H NMR (500 MHz, CDCl5)
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‘. ..
3-Bromo-2,2'-bipyridine (5a) | 450
3C NMR (126 MHz, CDCl,)
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3-Bromo-6-methyl-2,2'-bipyridine (5b)
'H NMR (500 MHz, CDCl5)
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3-Bromo-6-methyl-2,2'-bipyridine (5b)

13C NMR (126 MHz, CDCl,)
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3-Bromo-6-ethoxycarbonyl-2,2’-bipyridine (5¢)
C NMR (101 MHz, CDCl;)
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3-Bromo-6-trifluoromethyl-2,2’-bipyridine (5d)
F NMR (376 MHz, CDCl;)
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3,6-Dibromo-5-methoxy-2,2'-bipyridine
'H NMR (400 MHz, CDCl5)
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3,6-Dibromo-5-methoxy-2,2'-bipyridine

3C NMR (101 MHz, CDCl,)
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3-Bromo-5-methyl-2,2'-bipyridine (5g)
'H NMR (500 MHz, CDCl5)

QOT MY
NN O 9 6000 [
NKNNNKN ™M
~N -
£ o
5 5000
'
o
=
(@] F-4000
2 AR
5 NN N
oﬂ N 3000
N |
©°
o
W 2000
1000
to
2 z A I
= S S 4 o = L1000
m,.o m,vm m.,m w.,w m.,m 8.5 m,.b w,.w m,vN m,H m.,o 7.9 .,w N.,ﬂ N,m v,.m w,b w,w N,m ﬂ.,H ﬂ,o
1 (ppm)
£
o
NS
o
=
o
Ny
@]
ADADOT MO WOWOOMN WO
NNRNNOONNA
N 7N,7/ NINININININ
o m ——
©° ¥
7T |
|
i |
L_f 0 (Lh
R I N W,
T S, T
[} o o I O < Ln
QA Qo S Q
o o o — o — ™
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 T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)

S142

40000

35000

30000

25000

20000

15000

10000

5000

-0




Sina P. Zucker, Friedrich Wossidlo, Manuela Weber, Dieter Lentz, C. Christoph Tzschucke

“Palladium-Catalyzed Directed Halogenation of Bipyridine N-Oxides”
7000

3-Bromo-5-methyl-2,2'-bipyridine (5g) I
C NMR (126 MHz, CDCl,) 6500

2600 L

F-2400

141.80
136.19

6000

F-2200
2000

F-1800

~5500

1600

—124.31
—123.17

F-1400

—~149.05
~-148.53

F1200 5000

[-1000
[-800
oo 4500
400

F-200

——157.14

———153.65
L-77134.51
——118.99
T

~4000

T T T T T T T T T T T T T T T T T T T T T
158 156 154 152 150 148 M6 14 42 M0 I3 136 14 132 130 128 126 124 122 120 118
ppm)

~3500

3000

2500

—157.14
—153.65
_149.05
\148.53
—141.80

136.19
~ 134,51

17.71

2000

77.16 Chloroform

124.31
~N123.17

1500

~-118.99

1000

~500

h . ’

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 T T T T T T T T T T T T T T T
00 190 180 170 160 150 140 130 120 110 ﬁumoo ) 90 80 70 60 50 40 30 20 10
ppm

S143



Sina P. Zucker, Friedrich Wossidlo, Manuela Weber, Dieter Lentz, C. Christoph Tzschucke

“Palladium-Catalyzed Directed Halogenation of Bipyridine N-Oxides”

3-Bromo-6-methoxy-2,2'-bipyridine (5p)
'H NMR (400 MHz, CDCl5)
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3-Bromo-6-methoxy-2,2'-bipyridine (5p)

13C NMR (126 MHz, CDCl,)
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3-Bromo-5'-methyl-2,2'-bipyridine (5s)
C NMR (126 MHz, CDCl,)
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3-Bromo-4'-methyl-2,2'-bipyridine (5u)
'H NMR (400 MHz, CDCl5)
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3-Bromo-4'-methyl-2,2'-bipyridine (5u)
C NMR (101 MHz, CDCl,)
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3-Bromo-4'-ethoxycarbonyl-2,2'-bipyridine (5w)

3C NMR (101 MHz, CDCl)
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3-Bromo-2-(pyridin-2-yl)quinoline (5z)

C NMR (126 MHz, CDCL)
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Deoxygenated 3-chlorobipyridines (15)

3-Chloro-2,2'-bipyridine (15a)
'H NMR (400 MHz, CDCl;)
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3-Chloro-2,2'-bipyridine (15a)
C NMR (101 MHz, CDCl;)
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3-Chloro-6-ethoxycarbonyl-2,2'-bipyridine (15¢)
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3-Chloro-6-ethoxycarbonyl-2,2'-bipyridine (15¢)
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3-Chloro-5-methoxy-2,2'-bipyridine (15f) 5-08+07
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3-Chloro-5-methoxy-2,2'-bipyridine (15f)
C NMR (126 MHz, CDCl,)
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3,6-Dichloro-5-methoxy-2,2'-bipyridine

13C NMR (126 MHz, CDCl,)
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. . 7 6.5
3-Chloro-5-methyl-2,2’-bipyridine (15g)

'H NMR (400 MHz, CDCl5) ~ 60
& .
~

5.5
~5.0
4.5
~4.0
T
3 3.5
8.9 8.8 8.7 8.6 8.5 8.4 8.3 8.2 8.1 :G%‘_mv 7.9 7.8 7.7 7.6 7.5 7.4 7.3 7.2 7.1
3.0
2.5
E
Ne
o
o 2.0
=
O
MOt MWL MOAN O
WY VONNNOYOMOMA 15
BB MNDNENNENNRRN
A
| | 1.0
0.5
N .PEFL 0.0
T S f
o 2] O © O <
e o ceea < a
— o —“ o ~ ~-0.5
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 1
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

S164



Sina P. Zucker, Friedrich Wossidlo, Manuela Weber, Dieter Lentz, C. Christoph Tzschucke

“Palladium-Catalyzed Directed Halogenation of Bipyridine N-Oxides”

3-Chloro-5-methyl-2,2'-bipyridine (15g)
C NMR (101 MHz, CDCl,)
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3-Chloro-5-methoxycarbonyl-2,2'-bipyridine (15h)
'H NMR (400 MHz, CDCl5)
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3-Chloro-5-methoxycarbonyl-2,2'-bipyridine (15h)
C NMR (101 MHz, CDCl;)
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3-Chloro-6-methoxy-2,2'-bipyridine (15p)
'H NMR (400 MHz, CDCl5)
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3-Chloro-6-methoxy-2,2'-bipyridine (15p)
C NMR (101 MHz, CDCl,)
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3-Chloro-6-trifluoromethyl-2,2’-bipyridine (15r)
C NMR (101 MHz, CDCl;)
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3-Chloro-4'-methyl-2,2'-bipyridine (15u)
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3-Chloro-4'-methyl-2,2'-bipyridine (15u)
C NMR (101 MHz, CDCl;)
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3-Chloro-4'-fluoro-2,2'-bipyridine (15v)
'H NMR (400 MHz, CDCl5)
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3-Chloro-4'-fluoro-2,2'-bipyridine (15v)

9F NMR (376 MHz, CDCl,)
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3-Chloro-4'-ethoxycarbonyl-2,2'-bipyridine (15w)
'H NMR (400 MHz, CDCl5)
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3-Chloro-4'-ethoxycarbonyl-2,2'-bipyridine (15w)

3C NMR (101 MHz, CDCl,)
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3-Chloro-4'-trifluoromethyl-2,2’-bipyridine (15x)
'H NMR (400 MHz, CDCl5)
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3-Chloro-4'-trifluoromethyl-2,2’-bipyridine (15x)

9F NMR (376 MHz, CDCl,)
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3.,4-Dichloro-2-(pyridin-2-yl)quinoline
C NMR (101 MHz, CDCl;)
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. 6.0
Palladium complexes
(2,2’-Bipyridin-3-yl-N-oxide)palladium acetate (dimer A) >3
'"H NMR (400 MHz, CDCL,)
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(2,2'-Bipyridin-3-yl-N-oxide)palladium acetate (dimer A)

3C NMR (126 MHz, CDCl,)
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s 3200000
(2,2'-Bipyridin-3-yl-N-oxide)palladium succinate (dimer B) :
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(2,2'-Bipyridin-3-yl-N-oxide)palladium succinate (dimer B) 4000000
3C NMR (126 MHz, CDCl,)
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Experimental spectra obtained from reactions for mechanistic studies
'"H NMR (400 MHz, CDCl,)

Only the relevant aromatic regions are shown for clarity.
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'"H NMR (400 MHz, CDCl,)

Pd(OAc), (5 mol%)
pyridine (1 equiv.)
NBS (1.2 equiv.)

PhCl, 110 °C, 1 h
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'"H NMR (400 MHz, CDCl,)

Dimer A (2.5 mol%)

NBS (1.2 equiv.)
PhCI, 110 °C, 1 h
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'"H NMR (400 MHz, CDCl,)

Dimer B (2.5 mol%)
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'"H NMR (400 MHz, CDCl,)

Dimer B (2.5 mol%)
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'"H NMR (400 MHz, CDCl,)

+ NBu4OAc (10 mol%)
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Stoichiometric reactions

'H NMR (400 MHz, CDCl5), spectrum of the first step
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'H NMR (400 MHz, CDCl;), spectrum of the second step
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'"H NMR (400 MHz, CDCl,)

XN pyridine (20 equiv.)
o,zP.. na_ﬂo o Br PhCI (7.5 mM) Br
ON—Me . /_/WZMHO 110 °C, 10 min H/
_10°C,10min
Me :
E .0 N
o Ny TP o> N

dimer A 2, 66%

TCB =

M

2.67

3.00—=

8.0
f1 (ppm)




Sina P. Zucker, Friedrich Wossidlo, Manuela Weber, Dieter Lentz, C. Christoph Tzschucke
“Palladium-Catalyzed Directed Halogenation of Bipyridine N-Oxides”

'"H NMR (400 MHz, CDCl,)

pyridine (20 equiv.)

< N + HOACc (4 equiv.)
0. oy —0 q
ZP. _ Pd <o Br PhCI (7.5 mM)
Me o N 110 °C, 10 min
Me T qo _—
P pg 2
o7 Iy"=o
dimer A 2, 71%

TCB =
2 22
2
2 2
R b i e R
REMHT A R TT® 3
oMmMmaAON O o o NN AN [e0]

3.40

99 9.8 9.7 96 95 94 93 9.2 9.1 90 89 88 87 86 85 84 83 82 81 80 79 78 7.7 76 75 74 73 7.2

f1 (ppm)
S201

71 70 69 6.8 6.7 6.6 6.5 6.4 6.3 6.2 6.1

-2.4

2.2

~2.0

1.8

-1.6

-1.4

1.2

~1.0




Sina P. Zucker, Friedrich Wossidlo, Manuela Weber, Dieter Lentz, C. Christoph Tzschucke
“Palladium-Catalyzed Directed Halogenation of Bipyridine N-Oxides”

'"H NMR (400 MHz, CDCl,)
<> 3 0
0. N pyridine (20 equiv.) =~ .
Nra-PdCN Br PhCI (7.5 mM) O I N N
3~ /O 0 N Pd
N 110 °C, 10 min ! ~o
SR = R LU ;
(" =Pd g X Z D py
. N 2
© (6]
dimer B 2, 20% dimer B, 46%
TCB =
B B B B B
B
2 2
? Z§
T T 7 T T o e e i T T T
(o)) o Nel (o] (o} i ~NO MO MmM o (o)) (o] o
] ~N n i — [ce] OoOInIMNN o O O O
- S o IS} - ~N N-HOS o I — — -
T T T T T T T T T T T T
).0 9.5 9.0 8.5 8.0 7.5 7.0 6.5
f1 (ppm)

5202

-1.7

1.6

1.5

-1.4

1.3

F1.2

F1.1

~1.0




Sina P. Zucker, Friedrich Wossidlo, Manuela Weber, Dieter Lentz, C. Christoph Tzschucke
“Palladium-Catalyzed Directed Halogenation of Bipyridine N-Oxides”

'H NMR (400 MHz, CDCl,)
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'"H NMR (400 MHz, CDCl,)
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Ortep diagrams of crystal structures

3-Bromo-2,2-bipyridine N-oxide (2a) (CCDC-1476436). Thermal ellipsoids are drawn at 50%
probability level. Dihedral angle N(1)-C(5)—C(6)-N(2) 98.19 °.

3-Bromo-4-cyano-2,2-bipyridine N-oxide (2n) (CCDC-1476429). Thermal ellipsoids are drawn at
50% probability level. Dihedral angle N(1)-C(5)-C(6)-N(2) 68.77 °.
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3-Bromo-5-methoxy-2,2-bipyridine N-oxide (2f) (CCDC-1476430). Thermal ellipsoids are drawn at
50% probability level. Torsion angle N(3)-C(5)-C(6)-N(4) 72.50 °.

Monomer C (CCDC-1476437). Thermal ellipsoids are drawn at 50% probability level. Hydrogen
atoms were omitted for clarity. Dihedral angle N(1)-C(5)-C(6)-N(2) 124.61 °.
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Dimer A (CCDC-1476427). Thermal ellipsoids are drawn at 50% probability level. Hydrogen atoms
were omitted for clarity. Dihedral angles N(4)-C(16)-C(15)-C(14) 5.21 °, and C(4)-C(5)-C(6)-N(2)
9.27 °. Bond distance Pd-Pd 2.863 A.
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