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1,2-Diamines in Everyday Life
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1,2-Diamines Background

Pinacol-coupling discovered by Wilhelm Rudolph Fittig in 1859.
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Ring
opening
Fittig, R. Ueber Einige Producte Der TrockenenDestillation&sdigstion
110 (1), 17-23.

Amination

[M] = Na, Mg-Ba NH;

41 (1), 621-623.
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Aim of the Project

Electrosynthesis of a tetra-substituted piperazine as chiral scaffold
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2) ACN/PhMe, Mn(0), CF3COOH = THF, -50°C 12h
NH; rt, 24h N N/@ N /@
’ H H
HO HO

95%

ZT

Chemistry — A European Journal 2008, 14 (26), 7847-7857 J. Org. Chem. 1995, 60 (13), 3980—3992
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Aim of the Project

Electrosynthesis of a tetra-substituted piperazine as chiral scaffold
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Easier Conditions — Carry Out the reaction
Increasing of the Scope Under Flow Conditions

Shono, T.; Kise, N.; Shirakawa, E.; Matsumoto, H.; Okazaki, E. Electroorganic Chemistry. 129. Electroreductive Synthesis of Chiral Piperazines and Enantioselective Addition of Diethylzinc to Aldehydes in the
Presence of the Chiral Piperazines. J. Org. Chem. 1991, 56 (9), 3063-3067.
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Reaction Optimization

NEt4|3F4
Pt Gf NEt,BF, 2,6 2,5 DMF 2,2 64
Pt Zn NEt,BF, 2,6 2,5 DMF 2,5 61

1
2

3

4 Pt Zn v@BH 2.6 2.5 HHOODMF 2,2 64
5 Pt Pt oS BF, 26 _ 25" DMF 2,2 68
:

-

supp. electrolyte, mA/cm?
SS G ,BF ysor &,6ma 25 N | IDMF 2.2 47
8 GC GC NEt,BF, 1,3 2,5 DMF 2,2 50
9 GC GC NEt,BF, 2,6 5 DMF 2,2 56
10 GC GC NBu,BF, 2,6 ) DMF 2,2 47
Gf: Graphite; SS: Stainless Steel; GC: Glassy Carbon Unpublished Results
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Reaction Scope
HO HO CF, HO X
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Trans Isomer obtained

e.e under investigation Unpublished Results
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In-Flow Reaction

HO HO
e i )
AN Carbon Filled PPS(-)||Carbon Filled PPS(+) . (R) "
= : NEt,BF, (x equiv), MsOH, - ,\jR)

x F/mol, mA, Dry DMF H
HO HO

Syringe Pump Electrochemistry Module I

g Oy

&
. o
Q: Amount of charge (F/mol)
I: Current intensity (A)

—_—

(I\( ; Fractions collection V: Flow rate (mL/mIn)
SISO, ; .
SRR S5 c: Concentration [M]
ron ALy F: Faraday constant (1608.0889 minA/mol)
gents

stock solution )
Unpublished Results
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In-Flow Reaction FBatch 1)

TN Carbon Filled PPS(-)||Carbon Filled PPS(+) ° ]

STY 0, 01518 [ /D x F/mol, mA, Dry DMF N
IS I s - HO HO

Flow rate . NMR Productivity STY Relative
(ML/min) | Time (min) yield (%)?2 (mmol/h) Factor® | (mmol/mLh)| Factor®
1 5 10 22,5 0,01650 0,27 0,07333
2 20 40 5,63 2,2 2,6 9 0,02700 0,044 0,12097
3 80 160 1,41 2,2 2,6 20 0,24000 3,95 0,53191
4 20 40 5,63 2,2 1,3 28 0,08400 1,38 0,37634
5 40 80 2,82 2,2 1,3 26 0,15600 2,57 0,69149

2 275 4316 12

& Trimethoxybenzene as internal standard
b Compared to the value of the batch reaction

Unpublished Results
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Conclusion&Perspective

Optimization of the electrochemical protocol for the synthesis of chiral diamines

Different imines has been employed as substrates, leading the formation of the desired
product in up to 75% vyield

The diastereocontrol of the reaction is directed by the initial configuration of the substrate

A in flow protocol of the electrochemical stereoselective pinacol coupling has been
developed

In the future...

« Expanding the scope of application

« Determination of the absolute configuration of the chiral products

« Applying the methodology to the synthesis of more complex scaffolds and APIs
« Enhancing efficiency and reproducibility through automation
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