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Carbooxygenation of alkenes
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Carboamination of alkenes
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Introduction

Carboamination of alkenes
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Aminoboronation of alkenes
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Carboamination of alkenes

/\)j\ K
AQ
1a TsN
+ 3c )
reductive
| elimination/
ligand exchange
NHTs O
2b /\’/}_/<N
TsN v
Pd —
| | \N
Pd(PhCN),Cl, (10 mol%) L \_/
KzCO3 (1 .0 GQ)
H,0 (10 eq.) D
DCE, 80 °C ;
oxidative

!

TsN
S AQ

3c, 88%

Pd'L,

addition \;/\
~-~-.‘- T Pd“

0]
1a
ligand
exchange
0]
|
...... IIDd”—N ~
X B
4
B-Y elimination

nucleo-
palladation

I
EI/NHTS

Ni, H.-Q.; McAlpine, I. J.; Engle, K. M. Angew. Chem. Int. Ed. 2022, 61, €202114346

10



Introduction

o-bond annulation (underdeveloped)
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Introduction
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Project Synopsis

Cost drivers in unnatural amino acid synthesis
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Optimization of Reaction Conditions
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Substrate Scope
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Substrate Scope
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Substrate Scope
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Substrate Scope
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Mechanistic Investigation

Deuterium exchange experiments
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Proposed Mechanism
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Summary

via p-X elimination
LG=0O,N,S O N

E
H >
/\N Ef\
] ) I Nu
.\)\/LG o-bond annulation [ NPQ-LG} .~ .\)\/Nu

diverse carbo- and
heterocycles

aliphatic, alcohol, amine,

] : :
and thiol derivatives Pd"(r-alkene) intermediate

& Pd'-catalyzed o-bond annulation strategy

&L Combining C-H activation and g-X elimination

& Employing various alkyl C(sp3)-O, N, and S bonds
X Access 5- and 6-membered carbo- and heterocycles

& Cost drivers in unnatural amino acid synthesis
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The First Paragraph

Writing strategy

The importance of
heterocycles and
carbocycles

The development of
catalytic [n+2]
(hetero)annulation

O Heterocycles and carbocycles are common

substructures in pharmaceuticals and natural
products.

Metal-catalyzed alkenes annulations with
ambiphilic organohalide coupling partners are
particularly useful. Simultaneous activation of
C-H and C-heteroatom o-bonds would be
synthetically enabling, but this strategy remains
largely undeveloped.

O We realized o-bond annulation process via

Catalytic o-bond annulation by
B-X elimination

activation alkyl C(sp®-X bonds by B-hete-
roatom elimination, thereby providing direct
access to useful heterocycles from simple
aliphatic starting materials.
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The Last Paragraph

Writing strategy

Summary of this work O

The advantages of this work -

O

Highlight the utility of this
transformation

In conclusion, we report a Pd'-catalyzed o-bond
annulation of aliphatic alcohol, amine, and thiol
derivatives with ambiphilic organohalides to
afford (hetero)cycles.

The Method leverages sequential C-H activation
and B-X elimination to generate a reactive
Pd'(1r-alkene) intermediate.

We highlight the utility of this transformation in
the synthesis of optically pure (hetero)cycles
from L-methionine and in o-bond ring-
opening/ring-closing transfiguration with low-
strain heterocycles.
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Representative Examples

Developing a toolkit of annulation methods that employ alternative
substrate classes. (33789 T EFE)

We highlight the utility of this transformation in the synthesis of optically
pure (hetero)cycles from L-methionine. (G&iE1Z 77 7AE S R A A 14%)

The inclusion of AgOAc is crucial for efficient catalytic turnover, as
omitting it from the reaction or replacing it with other additives gave low
conversion to product. (omit...from; omit: v. &g, MIfF, 15=F; leave out)

Adamantane-1-carboxylic acid may also play a minor role in faciliatating
reaction, as its omission led to slightly diminished yield. (adj. 5/ B9, 755
BY; diminish: v. 587>, F&{K; decrease)

26



|

Thanks
for your attention

|

27



