Enamine

Straightforward Synthesis

of All Isomeric

(Cyclo, fluoro)alkylpiperidines
A. Subota, A. Lutsenko, S. Ryabukhin, D. Volochnyuk, O. Grygorenko

Introduction and Aim

An efficient approach towards introducing (cyclo) alkyl L
substituents at C-2, C-3 or C-4 positions of the piperidine ring ® = |
was described. The method relied on the straightforward GNKV' O (+) O O + Alkyl"0 LSy
two-step reaction sequence based on the formal sp3-sp?® ”
retrosynthetic disconnection. The procedure commenced with synthetically z |
H 1 1 T2l . J
selective directed ortho metalation of 2- and 3-bromopyridine, H ﬂ ﬂ H equivalent S
followed by reaction with aldehydes or ketones. The optimized Z
methods were developed for all three isomers of ) g e o
. o . . : I|AIkyI + Alkyl*¢ N Li
hydroxyalkyl-substituted pyridines, which were synthesized in - (+) d
28-84% overall yield Catalytic hydrogenation of these adducts - - - - - - - - - - - - - - - - - - - - -
could be performed selectively with or without retention of the Xy~ . R
hydroxyl group in their molecules, so that either (cyclo) | 1. Er'{sg‘ed =i PR
alkylpiperidines or the corresponding saturated amino alcohols N= “Br metallation R? [H] ” R
were obtained (28-96% and 82-96% yield, respectively). After ; — or
minor modifications, the developed method was also v 2 j\ | Br RbH
implemented in a flow reactor and a 5L autoclave, which allowed % R R N )—é )
for the preparation of up to 0.5 kg of the representative (cyclo) | _ ” R
alkyl-piperidines. N™ Y
Process Optimization, Scope & Results
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Batch operations
1. rt, stirring, 8 h
2. work-up (sat. aq. NH.CI)

X 2Min THF 3. evaporation
|\ =z 4.7 mL/min 4. extraction (CH,Cly)
NT>x . 5.flash y
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31,X=Cl ~ -l i
0.37 M in THF |
25.5 mL/min N X
600 mL . 300 mL
LDA ity=17min 207 t,=7.5min |
1Min THF . 4
9.5 mL/min OH HO
( YQ 63% ™ 74%
2 2
N e Nl
32a 32b
Contacts

EN300-146150

F Fe_F Fe_F
C(@Hmox((jx
NH N N N

H H H

EN300-1588738 EN300-2995162 EN300-6740566 EN300-194103

N N
H H

EN300-157727 EN300-306244

OH
N N
H H N N

H
EN300-3025967

EN300-1845096 EN300-702766

H
EN300-257973 EN300-6823239 EN300-7456172

References

Sergey V. Ryabukhin, Prof. Dr. Sci, s.v.ryabukhin@gmail.com;
Dmitriy M. Volochnyuk, Prof. Dr. Sci, d,volochnyuk@gmail.com.
Enamine Ltd, 78 Chervonotkatska St, 02660 Kyiv, Ukraine, www.enamine.net

1..A. 1. Subota et. al Synlett 2015, 26, 408.
2. Subota A. | . etal. Eur. J. Org. Chem. 2019, 3636.
3. Subota A. | . et al. J. Fluor. Chem. 2019, 224, 61.



