NHC-catalyzed f3-cyanation of enals via Electrochemistry
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Recap: Bachelor thesis & previous studies

e Bachelor thesis:

_CN

0.1 eq. photoredox catalyst
0.1 eq. NHC catalyst

1.0 eq. Base y/
MeOH, 30 °C, 16 h “
White light

® Previous work: Enantioselective S-hydroxylation of Enals
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Rovis' condition
0.1eq.A

1.0 eq. NaOAc
C(Cl)4 / MeOH (20:1)
Yield: 45 %, ee: 97 %

Chi's condition R
0.15eq.B

1.5 eq. KOAC

PhMe / MeOH (45:1)

Yield: 98%, ee: 97%
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Postulated mechanism: f8-hydroxylation of Enals via single-electron-transfer
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Working hypothesis: 8-cyanation of Enals via single-electron-transfer
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Motivation: Using electrical current to initilize the single electron transfer
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e Different NHC-catalysts to modify the
required voltage
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Cyclic Voltammetry — The ,,duck-shape” /ﬁ 2
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Cyclic Voltammetry — Reversibility

(a) (b) (c)

I 4 Reversible I'A  Quasi-reversible I A Irreversible
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® Peak to Peak seperation: 57 mV ® Peak to Peak seperation: >57 mV e Only one Peak visible
e May change with scan rate

N. Elgrishi, K. J. Rountree, B. D. McCarthy, E. S. Rountree, T. T. Eisenhart, J. L. Dempsey, J. Chem. Educ. 2018, 95, 197 — 206



Cyclic Voltammetry: In situ investigation of breslow intermediat
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Data was recorded using 0.1 M TBA[PF] as Electrolyte and 0.25 M aldehyde. Potentials are reported against Ag/AgCl reference electrode



Cyclic Voltammetry: Replacing the Ag/AgCl reference electrode with Ag/AgNO,

©
e
0 Mes?N\\ oH Mes
AN H 0.025 eq. \-S . AN N
0.05 eq. DBU S\J>——
MeCN

1500

1000 H

500

0+

1/ mA

-500

-1000

—>50mV/s

~1500 7 100 mV/s

250mV /s
-2000 —71tr - r1r - r - 1t - 1 - 1 - 1+ 1T 1
-2000 -1500 -1000 -500 O 500 1000 1500 2000 2500

E/mV

4
(o

~

Data was recorded using 0.1 M TBA[PF] as Electrolyte and 0.25 M aldehyde. Potentials are reported against Ag/AgNO, reference electrode



Cyclic Voltammetry: Error investigation
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® Meassuring ferrocene as reference sample: Peak to Peak seperation: 850 mV
E,/F"= 620 mV
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Data was recorded using 0.1 M TBA[PF,] as Electrolyte and 0.25 M ferrocene. Potentials are reported against Ag/AgNO; reference electrode
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Cyclic Voltammetry: Error investigation

® Meassuring no sample at all!

1000
0 4 4—52
-1000 -
<C
€
— -2000 4
-3000 -
4000 - —50mV/s
—100mV /s
—250mV /s
_5000 T T T T T T T T T I T T T I T I T T T 1
-2500 -2000 -1500 -1000 -500 O 500 1000 1500 2000 2500

E/mV

Data was recorded using 0.1 M TBA[PF,] as Electrolyte. Potentials are reported against Ag/AgNO, reference electrode
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Cyclic Voltammetry: ,Optimized conditions” and 10 times higher sample amount.
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Data was recorded using 0.1 M TBA[PF] as Electrolyte and 2.5 M aldehyde. Potentials are reported against Ag/AgNO; reference electrode
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Cyclic Voltammetry — Comparing devices
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