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Introduction This article reference .
1. Pérez-Ramirez, J.; Flgures

Catalysts are essential to the efficient performance of technological systems and all living organisms. However, Scaling Relations’hip’s —Fi‘z %ﬁﬁ Ejﬁ] Eié

molecular scaling relationships (1-4) involving trade-offs between thermodynamic and kinetic performance metrics DOI: 10.1038/54192!

can limit their effectiveness. The Sabatier principle (5,6) indicates that optimal catalysis occurs when the binding References

between a catalyst and its substrate is ‘just right"and of intermediary strength. In other words, the interactions should ﬁ%jtﬁ%?%

be neither too strong nor too weak; otherwise, the binding of the reactants or desorption of the products will limit the

reaction rate. Such trade-offs between thermodynamic and kinetic performance metrics also apply to electrocatalytic 2. Masa, J.; Schuhm

reactions, as exemplified in the benchmarking of homogeneous molecular electrocatalysts via comparisons of Electrocatalysis. J. S Supporting Information

catalytic Tafel plots (7,8) relating the turnover frequency (TOF) of a molecular catalyst to the overpotential (n) (Figure 2181- 2182, DOI: 10 ‘Fi‘ziﬁ% ‘%‘ E{J PDF j‘c

1a). In this analysis, TOF is the ratio of moles of product (Nproduct) Produced over a set unit of time, in which the 1,4:

catalyst is stable, versus the moles of total catalysts contained within the reaction-diffusion layer (Nyq1), @ region near

the electrode surface, where the concentration profiles of electro-activated versus nonactivated catalysts differ from

their bulk values (eq_1). (8) Correspondingly, n is defined as the difference in absolute value between the applied

- s 2 . N ) 3. Nie, W.; McCrory, C. C. L. Strategies for Breaking
electrode potential (E4pp) and the equilibrium potential of the reaction being catalyzed (Ecq; €9

Molecular Scaling Relationships for the Electrochemical
CO, Reduction Reaction. Dalton Trans. 2022, 57,6993
7010, DOI: 10.1039/D2DT00333C

TOF = Npruducl _ TOFmax

Neat

F
1 +exp R—T(Eapp — Ecan)

4. Kulkarni, A.; Siahrostami, S.; Patel, A.; Norskov, J. K.
Understanding Catalytic Activity Trends in the Oxygen
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Reversible Spatiotemporal Control of Induced Protein Degradation
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, Department of Chemistry and Applied Biosciences, Laboratory of Organic Chemistry, ETH Zirich,
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2.3 Analysis of Synthetic
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2.7 Western Blot Analysis.
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3. Synthetic
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10-1 amine 18 (10.5 mg, 28.0 pmol, 1.00 equiv) and acid 54 (21.4 mg, 28.0 pmol, 1.00 equiv) were
dissolved in anhydrous DMF (0.28 mi, 0.1 M). DIPEA (12 ul, 85 umol, 3.00 equiv) and HATU (113 mg,
30.0 pmol, 1.05 equiv} were added to the reaction mixture at room temperature. After 2 hours, the
reaction mixture was quenched by addition of sat. ag. NaHCOs and the aq. phase was extracted three
times with EtOAC. The combined org. layers were washed with brine and dried over sodium sulfate

Residual DMF and were removed by i 1after freezing in a water/dioxane

mixture. The crude product was further purified by flash column chromatography {94% EtOAC/a%

iPrOH/2% H,0) 10 afford photoPROTAC-1 as an orange oil {16.0 mg, 14.0 pmol, 51%)

Rf = 0.36 (85% EtOAC/10% iPrOH/S5% H,0)

'H NMR (500 MHz, CD:0D} & = B.87 {5, 1H), 7.70 (dd, J = 5.1, 1.6 Hz, 2H), 7.67 {dd, ) = 5.1, 1.6 Hz, 2H),
7.52 (d, J = 8.5 Hz, 2H), 7.48 (d, | = 8.5 Hz, 2H), 7.44 — 7.40 (m, 4H), 4.91 (s, 1H), 4.65 - 4.50 (m, 4H),
4.43 (dd, ) = 13.6, 7.0 Hz, 2H), .35 (d, | = 15.4 Hz, 1H), 398 {d, J = 11.0 Hz, 1H), 3.87 (dd, | = 11.0, 3.8
Hz, 1H), 2.71 (s, 3H), 2.47 (s, 3H), 2.43 (s, 3H), 2.29 - 2.22 (m, 1H), 2.15 - 2.09 (m, 1H), 1.69 (s, 3H),
1.13 (s, 9H).

CNMR (126 MHz, CD;0D) & = 174.4, 172.0, 166.8, 166.7, 166.5, 157.4, 156.1, 155.3, 153.0, 152.2,
149.0,140.3, 139.2, 138.1, 138.1, 134.3, 133.5, 133.4, 133.3, 133.3, 132.0, 132.0, 131.5, 131.4, 131.3,
130.4,129.8, 129.0, 1134, 113.1, 71.1, 60.9, 59.9, 58.2, 56.8, 43.7, 42.9, 38.0,37.2, 27.1, 15.8, 144,
129,116

19F NMR (471 MHz, CD;0D) § = -121.4, -121.5

IR: 3322, 2925, 28855, 1665, 1533, 1427, 1343, 1243, 1090, 1047, 967, 843.

ESI-HRMS: caled. for CouHsCIFaN1,055; [M+H]" 1108.3135, found 1108.3144.
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Three-Component Cross-Electrophile Coupling: Re:
Dialkylation of Alkenes

Lingxiang Lu, YiWang, Wendy Zhang, Wen Zhang, Kimberly A See, and Song Lin*

‘ O Open PDF ‘ © Supporting Information (1)

Abstract

The cross-electrophile dialkylation of alkenes enables the
formation of two C(sp®)-C(sp®) bonds from readily available @

starting materials in a single transformation, thereby providing a
modular and expedient approach to building structural , § + @8+ @ — @
complexity in organic synthesis. Herein, we exploit the disparate R
electronic and steric properties of alkyl halides with varying o Lok s ok o X e OB
degrees of substitution to accomplish their selective activation L

and addition to alkenes under electrochemical conditions. This Representative products:

method enables regioselective dialkylation of alkenes without

the use of a transition-metal catalyst and provides access to a

diverse range of synthetically useful compounds.
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