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Piperidine is a representative motif in drugs and natural products
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Fsp3 = (number of sp3 hybridized carbons/total carbon count)
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Two stage elaboration of 3D scaffolds analogous to “flatland” strategies
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Scalable, biocatalytic synthesis of hydroxylated piperidines

Preparative scale production of enantiopure piperidine building blocks
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Enzyme discovery for building block construction
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Enzyme discovery and optimization for building block construction
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4.0 2.0 0.25 80 6.5 39% 20 XdPH YR 2.0 0.05 6.5 0%
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Enzyme discovery and optimization for building block construction
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Preparative scale production of enantiopure piperidine building blocks
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Radical cross-coupling
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Overcoming Limitations in Decarboxylative Arylation via Ag-Ni Electrocatalysis
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Modular radical cross-coupling to simplify complex piperidine synthesis

3-Hydroxypipecolic acid diversification

CF;

Acid H

(1) C-H oxidation activation ~ Phl, cat. Ni N W0 oF

;

AR O O OMe O
E’%/OH - ~®)} — N 2 _®_9_> N .‘{Ph """""" p N ‘o N ry
H e Boc H H
o (2) Boc,O NHPI Decarboxylative
1" 14

coupling 19: 48%
+)-CP-99,994 (1 +)-L-733,060 (2
[This work] 3 steps *) 994 ™) 060 (2)
[Previous] 7-17 steps

Previous works

+ MOMO, ZnBr

-y S 4. NaH then allyl bromide 6. Hz, Raney Ni
N/SQO P g

e 5 Boc
2. H ™S HN™ ™0 5 Grubbs Il catalyst o7~ 7 biGIthen BoesO), Bl o, “N
A > e N > L ;
Ph H 3 TBAF then Hz, Pd /Y\ Ph\‘ Ph\\
OMOM
OMOM 7 steps OH
1 step

Synlett 2009, 19, 3115.

1. DBU, Methyl acrylate

4. H,, Pd/C "
2. Ac,0O-P —
Co ‘ Y E 5. MeONHMe )l 7T.UHP, TFAA on
o) 3. n-BulLi Ph/\r:l/\Ph 6. MeMgBr Il 8. LAH, Boc,0 (j/
—_— z > 3
Ph”” “H z COOH y
B Ph Ph” N7 N0 N” “Ph
Ph™ "N "Ph CO,Me H 8 steps Boc
Li

Synlett 2010, 3, 387.

1



Modular radical cross-coupling to simplify complex piperidine synthesis

3-Hydroxypipecolic acid diversification
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Modular radical cross-coupling to simplify complex piperidine synthesis

4-Hydroxypipecolic acid diversification
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Modular radical cross-coupling to simplify complex piperidine synthesis

4-Hydroxypipecolic acid diversification
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Adams, C. M. et al. J. Med. Chem. 2020, 63 (11), 5697-5722.
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Modular radical cross-coupling to simplify complex piperidine synthesis

5-Hydroxypipecolic acid diversification
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Modular radical cross-coupling to simplify complex piperidine synthesis

4-Hydroxynipecotic acid diversification
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4-Hydroxynipecotic acid diversification

Previous route 0.6 mol% D_NH
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Modular radical cross-coupling to simplify complex piperidine synthesis
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[This work] 5 steps, 8 steps total, no precious metal catalysis
[Previous] 10 steps, 14 steps total, 6 precious metal catalysis steps

Reported Process Scale (Kg) route
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Summary

Preparative scale production of enantiopure piperidine building blocks
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