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Multicatalysis - Multicatalyst

multicatalysis: distinct catalysts for consecutive transformations in a single flask

multicatalyst: distinct catalytic moieties in a single catalyst structure

mimic nature

Retrocatalysis

« context of green chemistry Cj{g?y'gts E———— Multicatalyst
Retrosynthesis .
. . Target Starting
« improvement of yield Structure —~  Materials

« amplification of selectivity

Multicat. catalyst backbone

ol @ Yol @o } TP

cat. 2. c cat. 3 D

//' \
(D )
4 >

R. C. Wende, P. R. Schreiner, Green Chem. 2012, 14, 1821.



Multicatalysts in the PRS Group

common activation modes used in multicatalysts:

2° and 3° amines, NHCs, thioureas, nonnatural oligopeptides

,,One Pot Desymmetrization/Oxidation of meso-1,2-Alkane Diols*

,Enantiomerically Enriched trans-Diols from Alkenes in One Pot*
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,Alcohol Cross-Coupling for the Kinetic Resolution of Diols via Oxidative Esterification®

C. Wende, P. R. Schreiner, Green Chem. 2012, 14, 1821.
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Hrdina, C. E. Mduller, R. C. Wende, L. Wanka, P. R. Schreiner, Chem. Commun. 2012, 48, 2498.
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Oxazaborolidines

e derived from simple amino alcohols
e synthesis via condensation with boronic acids

« antibacterial activity against streptococcus mutans (tooth decay/caries)
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e often moisture sensitive

« for catalysis normally synthesized in situ
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CBS-Catalyst
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CBS reduction
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Oxazaborolidines
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Oxazaborolidinones
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Oxazaborolidines

» Oxazaborolidines still up-to-date

e 1,1’-binaphthyl-2,2’-diamine derived oxazaborolidine
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Motivation
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» oxazaborolidines as chiral lewis acids - extremely versatile

« would open up new catalytic reactions for peptide catalysis

 0xazaborolidine precursor

« find a way to incorporate into peptide

« multicatalysis approach with
further individual catalyst
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Synthesis of Serine-Based Oxazaborolidine Derivatives
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NMR Characterisation
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NMR Characterisation
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Catalysis with Co-Catalyst
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cat. A
entry catalyst co-catalyst yielda [%] exo/endo®

1 - - 0 -

2 A 10 mol% - 0 -

3 - SnCls 10 mol% 38 8:30
4 A 10 mol% SnCls 10 mol% 42 6:36
5 - TfOH 10 mol% 35 1:34
6 A 10 mol% TfOH 10 mol% 54 1:53
7 - AICI3 10 mol% 15 1:14
8 A 10 mol% AICI3 10 mol% 71 8:63

a: NMR yield with para-Nitrobenzaldehyd as internal standard
b: identified by NMR
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Oxazaborolidines in Organocatalysis

 organocatalysis - better without metal co-catalysts

o further activation of oxazaborolidine necessary
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Catalysis
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yielda

[%]
23

47
53
57
58
64
83
85
88
90
95
96

2,3:
1,5:
1,4:
2,1:
1,8:
1,4:
1,2:
1,1:
2,1:
2,0:
1,5:
1,7:

exo:endo®

1
1
1
1

16



Catalysis
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Incorporation Into Peptide
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Incorporation Into Peptide
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Oxazaborolidinone into peptide
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Azathiaborolidine
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Azathiaborolidine

B3LYP/6-31+G**

S. N. Kumar, I. F. Yu, R.-J. Chein, Org. Lett. 2017,
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Summary & Outlook

 NMR characterization
« good yields in catalysis

« further optimization (DOE)

» extend substrate scope
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Summary & Outlook

» oxazaborolidine-peptide precursor in hand

O NHBn
~ N OH

Ph

 oxazaborolidinone-peptide precursor in hand
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« employ in catalysis - selectivity?

» change/extend/optimize peptides for selectivity
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