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100s of different reaction typesCrosscoupling, Homecoupling, Polymerisation,
Isomerisation, Rearrangement, Cyclisation, Cycloaddition, Hydrogenation,
Dehydrogenation, Reduction and Oxidation, including many tandem processes

e -
- (Ar—aAr! Crosscoupling
P N 1 base, additives t lysi
|-| ---------- Ar'—H (oxidant) e ySIS

Avoiding: —@ or Ar'l—Ar!

Critical reviews from our group: Chem. Rev. 2010, 110, 824. Angew. Chem. 2015, 54, 10415.

Functionalisations at Pasmall molecules, protein functionalisation, Pd cellular catalysi

M
Angew. Chem. Int. Ed. N o 'y
2017, 56, 6864 PO —

‘N :
M HN

1) Fmoc-Giu(CI)-Ci
H;N EtyN. DCM

HN 2) Ppendine/OMF

1) RPONGO(BU)E(Doc-OH))

may QN o i
HOL. [ NH < K’ N __ HSPyU. OMF :
" o M =
0 \ t/\,n 0 2) HCVMEIP (0.1 M)
HN " o NN \)kz p ) H,N ) N
H

i O W
0
c¢RGDIE-PANP
B, 3

Davis & Bradley



)'4 UNIVERSITY

Suzuki-Miyaura X o York

Pd Cat.
Ar'X + B(OH)2 > Ar1

base, additives
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Key papers:

Jutand et al. Chem.-Eur. J. 2011, 17, 24927 2503. ) o ]
Hartwig et al. J. Am. Chem. Soc., 2011, 133, 21167 2119 Cl 92 dz2NIJFdZBERAdzY LI GKgl €€

Larina et al. Russ. J. Gen. Chem. 2011, 81, 15731 1574.
Thomas & Denmark, Science 2016, 352, 3291 332 (critical Pd-O-B moieties are able to transfer their B-aryl groups to Pd).

Reviewed by Lennox & Lloyd-Jones, Chem. Soc. Rev. 2014, 43, 412-443. 4



CommonPdprecursor complexes
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Common Ligands

Buchwald-type ligands
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Selected other ligands
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For Pd catalysis; typical cros€O2 dzLJt Ay 3 NBIF O A2y aX
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ThePd:Lratio: important for catalyst activation, catalytic cycle steps, and catalyst
deactivation

For a detailed analysis, for aryl cyanation, see Bray, Ford & Fairlamb et al. React. Chem. Eng. 2019, 4, 122. 6
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Ubiquitous Pd(OAG)g arguably the most well use®d' precatalyst in the world!
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Carole andColacot Chem. Eur. 2016 22, 7686 (review)
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Carole, Bradley, Sarwar afblacof Org. Lett2015 17, 5472.

PENC impUrities! Fairlamb et al. ACIED15 54,10415;J. Am. Chem. S®017, 139, 1177;

Chemical Scien&9)12 3, 1656
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Amatore& Jutand et al
Organometallicd992 11, 3009

Why is the Pd:PPlratio important? If phosphine is a reductant for Pthen the
amount of phosphine at Péi(catalyst species) left at the end is affected.

The organic chemistry community more often tham
not employ a ratio of PtPPh of 1:2.

Lead referencesScience018 359, 429 (automation)Nature2018 559, 377 (machine learning) g



