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Piperidine-containing drugs and natural products
CONH,

..-"\
N-""N

N F
M- Il
PhO
Imbruvica (Celera)

B-cell proliferation inhibitor

$g 442 billion (2020 PARP |nh|b|t0r AbbDﬂ
; Ph é
OH O
HO (+)-Coniceine
Cotellic (Exelixis and Genentech) - MK-0731 Non-competitive blockers
MEK inhibitor Kinesin spindie of nicotinic acetylcholine
protein inhibitor receptor channels

giupgoooboodgoooooo

O0000000O0O0 (Adv. Synth. Catal. 355, 35— 40,

030 0000000000000 DLODO00000oOoOoOoDDOO0Odd (asymmetric
reductive transamination, ART) D D O OO0 0000000 DOODOOO0OOOOOOOODOOOO
gbododoooooooododotdooooboooooouodooooooooogo
OO0000000000DOO0DOO0D0oopD0bOobooooooooooooooooon
0000000000000 ooobodoooooooooooooooooo@m2oo
OO0000@O)YdooooooooDooooooDooARTODODODODODOODODOODOOOOO
gbodooooooomsNOoodoooooooooogododgot

2/6



200 0000ARTHOOOODODOO

UOO0DODARTODOOOOUOOOODLDOOOOO0oooobobObbou2-0ggoooooo
gooboobobboooooobbobbbodoodobb bbb bbbbuoo
o@3)poooooooooooobobobOobobDooooOobOoObUobU0DbO0baA -
gooboobbdduUuARTOODDODDOOOUOOOobDbbObb0oooooobDbbDbog
gobobobobbuoogoooN-googobbbbbooooooobboobobboodooon
guoobbbtbggdouobobbtbiae-ggbbbbggoooobbboooooon
gobobobobbuoogoooobbobbtbooodoboubbe-0b00oRrROSO0ooboOO
gooboobobboooooobbobbbodoodobb bbb bbbbuoo
gobbbbbao-0dgoooobbobboooosbbbtdtda -
goooobobooooooon

guoouobbouoooobobobogoooobbbbooooobbboooooobobn
UOOODARTODOOUOOUOO3-O0ObDbObObObOuogoos-ggnooooboooo2000

3/6



gobobobobboooooobobbb2-bbboooobobbbboooooobbbobog

000(03)0
2-Ary| substituted pyridines
(5) @ 15} (3)
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2-Alkyl substituted pyridines
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Scope of amines
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15N labelling of a coniine derivative

1) Allyl bromide/CHLCH, reflux, 12 h;
removal of excess allyl bromide; no

| = Me lurther purification Me  Debenzylation Q\/Te
N-" 211 mal % [RhCp=Clz]z, 1 equiv 15y £
Bn' MH;, 4 equiv. EtzM, 12 equiv. I |
161 mg HCOOH, 1 equiv. KI, CH,ClyH,0 Bn H
1.33 mmol (15:1), 40 *C, air, 22 h 5M-Bn-Coniine 5N Caniine
T5% vield, one-pot, two steps
Late-stage transformation of pyridine-containing drugs
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one-pol, two steps, 43% vield

one-pol, two steps, 41% yield

Large-scale application of ART

@ 1) ENNCH,CN
o
N Ph 2) (R-PEA, HCOOH

[RhCp*Cly)z, CHoClLiH-O
500 g, 3.22 maol 40 *C, 24 h
£440 Fluorochem

one-pot, two steps

505 g (59% after crystallisation)

> EN\/LF'I-I

| = 1) Allyl bromide/CH,CN
NZ PR 5 (R1PEA, HCOOH
[RRCP*Clls, CHoClaH,0
250 g, 1.48 mol 40°C.24h

8112 Alfa Aesar
one-pot, two steps

245 g (55% after crystallisation)

1) Boc,0, CH,Cl,

| = 2) ENVCH;CN
NZ NH, 3)(F-PEA. HCOOH
[RhCp*Cla]s, CHaCla/HL 0

100 g, 0.81% maol 40°C, 24 h

£126 Fluorochem

cne-pot for 2 and 3

1% PAIC, 1 atm H;

Y

h

[N\/LP
H

286 g, 55% 3-step vield
99.1% ew
£255/, Sigma-Aldrich

Clon
M
H

141 g, 54% 3-step yield
99 9% ee
£383/g, Sigma-Aldrich

&M HCI, EtOH
652°C, 18h

I'I.-'IE'J\Ph

616 g (T2%)

1% PdiC, 1 atm Hy

Ej\/F"h
N

I'u'leJ\Ph

286 g (59%)

&M HCI, EtOH
65°C, 24 h

[jv\ 1.5% PdiC,10 atm H, Ej\/\
M NHBoc 1.1 eq HCl (aq.) ﬂ MHBoe

J\ EtOH, rt.
Me Fh

172 g (62%)

96.5 g, 52% 3-step yield
99.1% ee
£5844g, Sigma-Aldrich

151 g (55% after crystallization)
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