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Dehydrogenation (Newhouse)

R
EWG

MLn

MLnH

MLn

MLn

R
EWG

ZnLn

LiNR2, ZnCl2
or 

Zn(NR2)2

R
EWG

OR
H

R
EWG

M = [Pd] or [Ni]

oxidative 
addition

reductive
elimination

transmetalation β-hydride
elimination

X

O

X

O
[Ni] or [Pd]

Pd(OAc)2 
or 

cat. [Pd], oxidant
OSiR3 O

ketones and
aldehydes

O Pd(DMSO)2(TFA)2, 
O2

O

ketones and
aldehydes

O
IBX

OOSiR3

or

ketones and
aldehydes

X

O O1. LDA, PhSeCl
2. H2O2

Frequently Utilized Dehydrogenation Methods: Proposed Catalytic Cycle:
• Zinc enolate necessary to 

enter catalytic cycle
• C-O bond-based allyl oxidants 

found to be optimal

Dehydrogenation of Esters and Nitriles:
Ester Standard Conditions: LiTMP, ZnCl2, allyl pivalate, [Pd(allyl)Cl]2, -40 °C to rt

Nitrile Standard Conditions: LiTMP, ZnCl2, allyl acetate, [Pd(allyl)Cl]2, -40 °C to rt 
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Dehydrogenation (Newhouse)
Amides:
LiCyan, ZnCl2, allyl acetate, [Pd(allyl)Cl]2
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Acids:
Zn(TMP)2·2LiCl, ZnCl2, allyl acetate, [Pd(allyl)Cl]2
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[Pd(allyl)Cl]2, diethylallylphosphate

60-80 °C

β-functionalization:
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Examples in Synthesis:

[Ni] Catalyzed Dehydrogenation: Cycloalkenylation:
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Zn(TMP)2, 10 mol% NiBr2(dme)
diethylallylphosphate, 80 °C
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Also works acyclic ketones, nitriles, esters, and amides
with modified conditions
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