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The Dakin-West Reaction
\
Simplicity...
Dakin & West (1928): Steglich & Hofle (1969):
0O O
0 RZJLO)LRZ ’ o JL JL y o
pyridine 2 2 cat DMAP, EtsN 2
HzN\i)LOH _ R\n,N\HLR2 R N\)LOH 3N R\n/N\HLRe’
1 reflux e} R 2.) AcOH o) R!
-CO,
enantiopure racemic enantiopure (;tO racemic
- L0,
Complexity...
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H. D. Dakin, R. West, J. Biol. Chem. 1928, 78, 91-104; W. Steglich, G. Hofle, Angew. Chem. Int. Ed. 1969, 8, 981-981; L. Dalla
Vechia, R. O. M. A. de Souza, L. S. M. Miranda, Tetrahedron 2018, 74, 4359-4371; L. Dalla-Vechia, V. G. Santos, M. N. Godoi, D
Cantillo, C. O. Kappe, M. N. Eberlin, R. O. M. A. de Souza, L. S. M. Miranda, Org. Biomol. Chem. 2012, 10, 9013-9020.



The Enantioselective Dakin-West Reaction
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R. C. Wende, A. Seitz, D. Niedek, S. M. M. Schuler, C. Hofmann, J. Becker, P. R. Schreiner, Angew. Chem. Int. Ed. 2016, 55, 2719-
2723; R. C. Wende, A. Seitz, D. Niedek, S. M. M. Schuler, C. Hofmann, J. Becker, P. R. Schreiner, Angew. Chem. 2016, 128, 2769-

2773.



Mechanistic Proposal for Stereoinduction
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Merck Molecular Force Field (MMFF) conformer distribution; lowest
lying conformers were reoptimized at B3LYP-D3(BJ)/6-31+G(d,p)
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Substrate and Anhydride Variation
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Catalyst Variation — Alkene Isosteres

O
BocHN\)J\ EDC (1.1 equiv), HOBt (1.1 equiv) BocHN\)J\ BocHN\-/\
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\O DCM, rt, 18h
> 99% 71%

BocHN\/\

PPhs;MeBr (1.2 equiv),
n-BuLi (1.2 equiv)

o
O
T
Z
1o
o

(COClI), (1.3 equiv),
H

DMSO (2 equiv), TEA (3 equiv)
DCM, -78 °C, 2h \O THF, 2 h, 0°C
17%

90%

e

Z. Acar, Bachelor-Thesis, 2018, Justus Liebig University Giessen



Catalyst Variation — Alkene Isosteres

BH3 « DMS (3 equiv)

PPhsMeBr (1.2 equiv),
n-BuLi (1.2 equiv)

COOH COOEt
H2804 NaOH
COOH EtOH, reflux, 18 h COOEt EtOH, rt, 18 h
92%
COOEt (COCI), (1.3 equiv), COOEt
DMSO (2 equiv), TEA (3 equiv)
OH . 0
DCM, -78 °C, 2h
H
59% quant.

THF, 2 h, 0°C

THF, rt, 18 h

COOEt

68%

Z. Acar, Bachelor-Thesis, 2018, Justus Liebig University Giessen.



Catalyst Variation — Alkene Isosteres

¥ OEt
\ —
nd ; COOEt
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< + > + oc
\O J DCM, reflux, 18 h : NHBoc
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Z. Acar, Bachelor-Thesis, 2018, Justus Liebig University Giessen.



Catalyst Variation — Alkene Isosteres
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Resynthesis in progress:

COOEt .
BOCHN\./\OH PPh3 (1 .08 eqqlv) BOCHN\./\BI'
=z CBr, (1.04 equiv) z
COOH \O DCM, rt, 2h \O
1.5¢g

9% (20 mg)

J. Schneider, Vertiefungspraktikum, 2018, Justus Liebig University Giessen.
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Catalyst Variation — N-Protecting Group
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Catalyst Variation — N-Protecting Group
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Why these protecting groups? 5 2P
“NH,
_ /\OJ\NHZ ©/
e Higher pK, of N-H proton compared to the carbamate PK,=24.8 oK, = 16.1
e Stronger binding of transient enolate(?) )OL Y
FsC~ "NH, F3C” "NH,
pK; =17.2 pK, =9.7

For pK, values, see: https://www.chem.wisc.edu/areas/reich/pkatable; and references therein. 12



Catalyst Variation — N-Protecting Group
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Outlook

e Sophisticated computations of the transition states
e NMR studies on catalyst-product complexes

e Synthesis of enolate mimics

OH

e |ssue of E/Z ratio in the transient enolate?
e Reprotonation by acetic acid?

e Pmh as proton shuttle?
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