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Hydroamination
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Internal unactivated alkenes

* Ubiquitous In nature

* Readily available from elthylene cracking
Example: 2-butene

Me \/\Me

20000 metric tons produced annually

* Orthogonal to carbonyl chemistry




Internal alkenes: challenges

* Low affinity to a transition metal
* Chain walking

B-hydride elimination; 1. B-hydride elimination

M insertion 2. insertion
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Internal alkenes: chain walking
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Internal alkenes: chain walking
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Central question

Can a secondary alkyl copper capture an
electrophillic amine without chain walking?




Previous work by Buchwald
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Computational predictions

Copper-hydride hydrocuparation transition state
Relative computed (DFT) energies (kcal/mol):
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Initial results
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Substrate scope
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Substrate scope
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Unsymmetrical alkenes
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Applications in medicinal

chemistry

from Cinacalet
(calcimimetic)

N

Cu(OAc), (5 mol %)

(MeO),MeSiH

Me \'/ Et
(S)-DTBM-SEGPHOS ) W@()FS
(5.5 mol %)

THF, 45°C
82% vyield, >95:5 dr

NN
Cu(OAG), (5 mol %) Me _Et
(R)-DTBM-SEGPHOS H
(5.5 mol %) Fs
(MeO),MeSiH
e~ (L

82% vyield, >95:5 dr




Applications in medicinal
chemistry
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Duterium incoportation
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* Cu-D addition is synfacial




Proposed mechanism
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Computational rationalization
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Conclusion

* This method constitutes a powerful hydroamination of
internal, unactivated alkenes

* An inexpensive metal catalyst is used

* The products (alkyl a—branched chiral amines) are not easily
accessed by other methods.

* This work illustrates an effective use of computation to
predict and rationalize organometallic reactivity




