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1. Data from solvent optimisation.

BPin
/©/ PhNH,
Ph

1a

Cu(OAc),, EtzN
—_—
conditions

2a

NHP
Ph” ;a
or
Ph
5

h

Ph
Ph

o
o

H
Et

entry reaction conditions 3a:4:5:6 (%)"
1 CH,Cl,, 0.25 M, 40 °C 31:2:5:--
2 MeCN, 0.25 M, 60 °C 39:8:6:--
3 EtOH, 0.25 M, 60 °C 43:12:15:38
4 EtOAc, 0.25 M, 60 °C 3:1:0:--
5 Toluene, 0.25 M, 60 °C 2:7:12:--
6 DMSO, 0.25 M, 60 °C 7:4:5:--
7 Acetone, 0.25 M, 60 °C 5:6:3:--
8 DMF, 0.25 M, 60 °C 16:6:7:--
9 THF, 0.25 M, 60 °C 5:1:0:--
10 MeCN:EtOH (1:1), 0.25 M, 60 °C 47:14:12:20
11 MeCN:EtOH (2:1), 0.25 M, 60 °C 46:15:11:14
12 MeCN:EtOH (5:1), 0.25 M, 60 °C 46:14:13:12
13 MeCN:EtOH (10:1), 0.25 M, 60 °C 47:14:13:9
14 MeCN:EtOH (20:1), 0.25 M, 60 °C 45:13:10:1
15 MeCN:EtOH (30:1), 0.25 M, 60 °C 38:11:7:0

#1a (1.0 equiv, 0.3 mmol), 2a (2 equiv, 0.6 mmol), Cu(OAc), (1 equiv, 0.3 mmol), Et;N (2 equiv, 0.6

mmol), solvent, air, 24 h. ® Determined by HPLC analysis using an internal standard. Mass balance is

returned starting material.
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2. Data from concentration optimization.

BPin
/©/ PhNH,
Ph

Cu(OAc),, EtsN
—_—
conditions

1a 2a

: ,NHP
Ph 3a
@’”
Ph
5

Ph 2
Ph
6

entry reaction conditions 3a (%)°
1 MeCN:EtOH (20:1), 1 M, 3 A MS, 80 °C 82
2 MeCN:EtOH (20:1), 0.75 M, 3 A MS, 80 °C 78
3 MeCN:EtOH (20:1), 0.5 M, 3 A MS, 80 °C 75
4 MeCN:EtOH (20:1), 0.25 M, 3 A MS, 80 °C 64
5 MeCN:EtOH (20:1), 0.1 M, 3 A MS, 80 °C 54
6 MeCN:EtOH (20:1), 0.05 M, 3 A MS, 80 °C 38

#1a (1.0 equiv, 0.3 mmol), 2a (2 equiv, 0.6 mmol), Cu(OAc), (1 equiv, 0.3 mmol), Et;N (2 equiv, 0.6

mmol), 3 A MS (75 mg), solvent, air, 24 h. ® Determined by HPLC analysis using an internal

standard. Mass balance is returned starting material.

HPLC yield (%)

P N W A U1 OO NN 0 O
O O OO O o o o o o

HPLC yield vs Molarity
* ¢ *
*
®
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3.'H NMR, ®C NMR, F NMR, LCMS, HRMS, and IR spectra.
N-Phenyl-[1,1'-biphenyl]-4-amine (3a).

'H-NMR Spectra
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BC-NMR Spectra
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LCMS
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Diphenylamine (3b).

'H-NMR Spectra
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BBC-NMR Spectra
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LCMS
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4-Methoxy-N-phenylaniline (3c).

'H NMR Spectra
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3C NMR Spectra

LrgE—

LrPLl
e

LBl
FEDT b

EGBCI—

B0BEI—

LISk L—

BLESI—

] [=]
] ]
=] =]

]
=
=]

w
=]
=]

[=]

]
=]

]
1
=

[=]
7]
=]

s
=
=]

=
-
=]

"

=]

L

=]

uy
b
=]

a

48 40 32 24

56

&

83
Chamical Shift (ppm)

128 120 112 104

136

160 152

168

S11



LCMS
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Methyl-4-(phenylamino)benzoate (3d).

'H NMR SPECTRA
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3C NMR SPECTRA
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LCMS
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4-Bromo-N-phenylaniline (3e).

'H NMR Spectra
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3C NMR Spectra
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LCMS
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4-Chloro-N-phenylaniline (3f).

'H NMR Spectra
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3C NMR Spectra
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LCMS
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3-(Phenylamino)benzonitrile (3g).

'H NMR Spectra
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3C NMR Spectra
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LCMS
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tert-Butyl-(3-(phenylamino)phenyl)carbamate (3h).

'H NMR Spectra
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3C NMR Spectra
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LCMS
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N-Phenyl-3-(trifluoromethyl)aniline (3i).

'H NMR Spectra
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3C NMR Spectra
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F NMR Spectra
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LCMS
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2-Methyl-N-phenylaniline (3j).

'H NMR Spectra
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3C NMR Spectra
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LCMS
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2-Fluoro-5-(phenylamino)benzonitrile (3Kk).

'H NMR Spectra
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3C NMR Spectra
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F NMR Spectra
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N-Phenylnaphthalen-2-amine (3I).

'H NMR Spectra
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3C NMR Spectra
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LCMS
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N-Methyl-N-phenylaniline (3m).

'H NMR Spectra
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3C NMR Spectra
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N-Isopropyl-N-phenylaniline (3n).

'H NMR Spectra
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3C NMR Spectra
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LCMS
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Methyl 4-(phenylamino)benzoate (30).

'H NMR SPECTRA
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3C NMR SPECTRA
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4-Methoxy-N-phenylaniline (3p).

'H NMR Spectra
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3C NMR Spectra
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LCMS
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4-Bromo-N-phenylaniline (3q).

'H NMR Spectra
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3C NMR Spectra
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LCMS
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3-(Phenylamino)benzoic acid (3r).

'H NMR Spectra
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4-Chloro-2-nitro-N-phenylaniline (3s).

'H NMR Spectra
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3C NMR Spectra
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2-(Phenylamino)-5

'H NMR Spectra

Normalized Intasty
=

AL JL

-(trifluoromethyl)benzoic acid (3t).

-
@ & I2TISITSHRAN
- P P P P P P P
[ i |2 Al ininlinglodndnd

|
2 5 T2HIIRYR
? -.Ih 'f'r—-r—-r--"-“-:—-
100 ;

F -] 1 1
[ ] |

£ 0755

5 4

E ]

& 0.50

Ea.z&-—: |

0 3K .
0.69 0.97 0.561.002042012.00
| e o Y

13 1 1 1 7
Chemical Shift (ppm)

CO,H

7.3
T2
72

ZT

—0.00

Ph*

CF3

—

L1 N ANE — |

0.39 0.97
| 1 |

R A L AL AL S

AR AR TR SRR ThRAERARAT SEARARARE RN YA

Chemical Shift {ppm)

S63



3C NMR Spectra
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F NMR Spectra
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N-Phenylbenzo[b]thiophen-5-amine (3u).

'H NMR Spectra
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3C NMR Spectra
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N-Phenylpyridin-3-amine (3v).

'H NMR Spectra
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3C NMR Spectra
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N-Phenylpyridin-2-amine (3w).

'H NMR Spectra
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3C NMR Spectra
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LCMS
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4-(indolin-1-yl)benzoic acid (3x).

'H NMR Spectra
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3C NMR Spectra
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1-([1,1'-Biphenyl]-4-yl)piperidine (7a).

'H NMR Spectra
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3C NMR Spectra
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1-Phenylpiperidine (7b).

'H NMR Spectra
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3C NMR Spectra

SEPE—~
6852 —

89 05—

LS9k —
PLELL—

ge'8el—

8C Sl —

']

10

150 145 1400 135 130 12 120 M 1710 105 100

135

160

S83



LCMS
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1-(4-Methoxyphenyl)piperidine (7c).

'H NMR Spectra
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3C NMR Spectra
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LCMS
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Methyl 4-(piperidin-1-yl)benzoate (7d).

'H NMR Spectra
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3C NMR Spectra
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1-(4-Bromophenyl)piperidine (7¢).

'H NMR Spectra
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3C NMR Spectra
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1-(4-Chlorophenyl)piperidine (7f).

'H NMR Spectra
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3C NMR Spectra
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LCMS
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1-(3-Cyanophenyl)piperidine (79).
'H NMR Spectra
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3C NMR Spectra
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1-(4-(Trifluoromethoxy)phenyl)piperidine (7h).

'H NMR Spectra
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3C NMR Spectra
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F NMR Spectra
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LCMS
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N-Methyl-3-(piperidin-1-yl)benzamide (7i).

'H NMR Spectra
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3C NMR Spectra
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LCMS
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N,N-Dimethyl-3-(piperidin-1-yl)benzamide (7j).

'H NMR Spectra
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3C NMR Spectra
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1-(o-Tolyl)piperidine (7k).

'"H NMR Spectra
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3C NMR Spectra
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LCMS
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3-(Piperidin-1-yl)pyridine (71).

'H NMR Spectra
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3C NMR Spectra
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LCMS
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tert-Butyl (3-(piperidin-1-yl)phenyl)carbamate (7m).
'H NMR Spectra
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3C NMR Spectra

3

2
139.2
1293
—1113
~-109.3
—106.6

80.2
505

- —284
—258
244

| L] | |

168 160 152 144 136 128 120 11z 104 98 i &0 7z 64 56 48 40 32 24 16 8 0

S117



LCMS
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4-(4-(Piperidin-1-yl)benzyl)morpholine (7n).

'H NMR Spectra
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3C NMR Spectra
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tert-Butyl 5-(piperidin-1-ylindoline-1-carboxylate (70).

'H NMR Spectra
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3C NMR Spectra
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LCMS
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N,N-Dibutylaniline (7p).
'H NMR Spectra
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LCMS
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N-Isopropylnaphthalen-2-amine (7q).

'H NMR Spectra

MN32950-51 TH.EZP

e OO0 MDOM— 00
Lia el Te I e Mo T S s e = T Ll o
o R N N =KX
SRR PP e
MEIZE B 3RRAIANRR2CR2E IBBHRR
() gy Sy Sy S Pl Sl el Sl Sl S e S S CEOE
I__hl=l_.|L|_,l_ L\"I.IIJ-I_I {P__dh:,_P. EF
I
Iy
I
| /|
| I
I
' |
i I "
I IH
- L
_____.Jﬁ gmLt_ _____ J”L —
0.99 1.97 1.00 099 1.021.03
[y W — =
' ' R ' T

00 = Wy 3 0dJ o0
PP s P s 0
PP

Oy

r1.29
127

J
- T

“1.25

0.00

70 &5 &0
Chemical Shift {ppm)

55

5127



3C NMR Spectra
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LCMS
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3-(Phenethylamino)benzonitrile (7r).

'H NMR Spectra
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3C NMR Spectra
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2-Methyl-N-phenethylaniline (7s).

'H NMR Spectra
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3C NMR Spectra
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LCMS
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Methyl 1-phenylpiperidine-4-carboxylate (7t).

'H NMR Spectra
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3C NMR Spectra
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LCMS

3: OV Detector: TAC :Wavelength Range: (210 - 350) 2.393e-1
(1) R
100% ange: 2.819
0.03— 1'.,15
2 3
~2.03 .
LR SRS L IS RIS SR B B R R T et Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
Peak Time
1 1.15
1:(Time: 1.15) 1:MS ES+
9.9e+006
100 220.3
® % 221.3
O T T T T T T T T T T T T T T ————— m/z
200.0 400.0 600.0 800.0 1000.0
HRMS
+MS, 2. 9 3.0min
#‘I?B -1 _
ntens +MS, 2.9-2.0min #176-182
%109
3_
| 2201338
2_
14
1 1010024 324f4?5
o O L O e
100 200 300 400 500 GO0 700 800 Q00 miz
IR Spectra
1014
100 _""_“"'""""‘*-'—"""_‘—‘-\hu Il_qf——'—"—"*'—v-"—"“"*-\.ﬂrw-n_,_-—*—h_'\\ ~ . HN-
. / \ --, A . fy
'\IH-.I' N Il' |II ||I.' I|"'f|
g5 | I Pl | | | | I| I | |
| | |
// I ) |
28]0.'6-::1*-' “
9+ ,-/ n | |.'| [ 11n5’2-1u-1-1
2951.520m-1 J ‘
85 rES:‘-"T‘-
| w21 a-iu"l-l ‘
| 125..1-cn-'| /
= B N ! ) |r}|:-=3.?4mv /
o 31350 I| 757 00om-
= || £92.53cm-1
/1488 32em-1 / |
[ 1526 A1cm-1 1 194;3r1+-
TH - ‘f_r
168.4Tem-
B
&0l -?32.E\E\|Lv\-
S8 T T T T T T T T T !
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 850
cm-1

S138



N,N-Dimethyl-1-phenylpiperidin-4-amine (7u).

'H NMR Spectra
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LCMS
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4-Phenylthiomorpholine 1,1-dioxide (7v).

'H NMR Spectra
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3C NMR Spectra

Liv—
905—

Pall—
60CL—

g6gl— -

Livl—

T
L=
o

S143



LCMS

3: OV Detector: TAC :Wavelength Range: (210 - 350) 3.321
Range: 5.814
(1)
-
0.0 " i
-2.0 L -
L B i o o e . L I o e e ol R
20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
Peak Time
1 078
1: (Time: 0.78) 1:M5 ES+
2, 3e+005
100 212.3
o :1 195.3 |213.3
258.3 g44.0
0% "\I"('I' — T T — T T T T T —— T m/z
200.0 400.0 600.0 800.0 1000.0
HRMS
Expanded Spectrum RT 1.69, Peak [1], Target Mass 212k0740
E
100 &
90
80
70
60
£
£ so
E
40
30
20 g
3
10
. |
204 206 208 210 21? 214 216 218 220 222
IR Spectra
1024
[ e —— e e e T e i -
1007 oy A e . . ) PREPUN |
Y WA Mo L
) | I il I | | W
[ | | ||| | Iilll .I|| (i r-‘l
90 2530 17em-1 | A 1 || |"‘""| | Inl | '| | l
M |
| | |l||||l.l|| iH ‘ |||
N
80 / ||| | :;?q | /;||
.3E:_'2m1| 1311
‘ 5G4 FTerk ?-1| Fc'*-'
1237 57em- 344 1 r,/
TH | 1 | 975.47cm-1 /, £33/54cm-1
n | IJ st |
L_rg B+ 1557 &5cm-1 | /
= 476 08em- 756 Z20m-1
1496.04cm-1 ‘
a |
AH 1275 f2em-1
3
-12n.94|n\-
)
2 T T T T T T T T T !
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 8B650
cm-1

S144



4-Phenylmorpholine (7w).

'H NMR Spectra
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3C NMR Spectra
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N-Butyl-N-methylaniline (7x).

'H NMR Spectra
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3C NMR Spectra

1494

1291

—1158

—1121

L

525

Lok

38.3

28.9

—204

—14.0

"

Ly

N

il

i

ity

176

168

160

152

144

136

128

120

112

104

96

&8

a0

72

54

56

48

40

32

24

16

8

0

S149



LCMS
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N-Methyl-N-(2-(methylsulfonyl)ethyl)aniline (7y).

'H NMR Spectra
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3C NMR Spectra
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N-Butylaniline (72).

'H NMR Spectra
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3C NMR Spectra
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LCMS
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N-Isopropylaniline (7aa).

'H NMR Spectra
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3C NMR Spectra
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LCMS
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tert-Butyl 4-(2-(phenylamino)ethyl)piperidine-1-carboxylate (7ab).

'"H NMR Spectra
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3C NMR Spectra

ree—

Cop—
vy —

96L—

gcll—

gLll—

1A

o8yl —

Fe5L—

105 100

110

145 140 135 130 125 120 M

150

s
i

160

165

S161



LCMS

3: UV Detector: TAC :Wavelength Range: (210 - 350) (1) 1.95%e+1
100% Range: 2.23le+l
1.39
E i
2 1.0e+13 I
3 |
0.03 )
B I o o B o L L I o o e B e e i 11
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
Peak Time
1 1.39
1: (Time: 1.39) 1:M5 E5+
2.0e+007
100 249.3
o % 112.2 305.3
G,....,....|l....|....,....,....,....,...|. — m/z
200.0 400.0 600.0 800.0 1000.0
HRMS
+MS, 5.0-5.1min
#299-305 ,
Hitens. ] +MS, 5.0-5.1min #299-305|
x106]
3_
] 2491610
2_
1_
1 3133222
1 4121119 2051700
200 300 400 5 B 900 miz
IR Spectra
101
1DD]
i
95 |
|
94 f
! |
a2/ / / '
30 2377.280mH1 gélg_a
a4 /
}: £33 18em-1
& 8
1356.36cm-1 l,.f"I
BEH 749 33em-1
B4
7
1252.85cm-1
82
I/
& 1504 DEcm-1 )
/ /
| 1160, 2Bcm-1
TE Iu' 1509.17cm-1
7 1690.70cm=-1
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 850
cm-1

S162



N-Cyclopentylaniline (7ac).

'H NMR Spectra
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3C NMR Spectra
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LCMS
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N-((Tetrahydro-2H-pyran-4-yl)methyl)aniline (7ad).

'H NMR Spectra
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3C NMR Spectra
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LCMS
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N-Phenethylaniline (7ae).

'H NMR Spectra
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LCMS
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N-(4-Methoxybenzyl)aniline (7af).
'"H NMR Spectra
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3C NMR Spectra
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LCMS

3: OV Detector: TAC :Wavelength Range: (210 - 350) (2) 1.24%e+1
89% Range: 1.5e+l
1.22
1 )
1 l]e+1; Id‘%l I (3)
2 3 - 5%
0.0] 032 1.57 )
B o o LI B o O o o B e eyl 0
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
Peak Time
2 122
2: (Time: 1.22) 2:M5 ES5-
3.2e+003

599.8 706.5.,5, & g54.5 220.5948.5

200.0 400.0 600.0 800.0 1000.0

IR Spectra

1024
1DD-__"""‘"“'""‘"H,I |W e,

95

9

85 29375 ‘ 1430 Ssem-1
&80 !

75

%T

TH 743.950m-1

65

BH

1503 42cm-1

4000 3500 3000 2500 2000 1750 1500 1250 1000 750 850

S174



N-(4,4,4-Trifluorobutyl)aniline (7ag).

'H NMR Spectra
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3C NMR Spectra
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F NMR Spectra
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LCMS
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4-((Phenylamino)methyl)pyrrolidin-2-one (7ah).

'H NMR Spectra
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3C NMR Spectra
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LCMS
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N-(2-Methoxyethylaniline (7ai).

'H NMR Spectra
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3C NMR Spectra
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LCMS
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tert-Butyl (2-(phenylamino)ethyl)carbamate (7aj).
'H NMR Spectra
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3C NMR Spectra
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LCMS
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N-(2-(1,3-Dioxolan-2-yl)ethyl)aniline (7ak).
'H NMR Spectra
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3C NMR Spectra
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LCMS
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N-((1,3,5-Trimethyl-1H-pyrazol-4-yl)methylaniline (7al).
'H NMR Spectra
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3C NMR Spectra
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LCMS
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