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Alkyne Hydrofunctionalization—Proposed Mechanism
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Formation of C-O Bond via Rh-w-allyl Species
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Formation of C-N Bond via Rh-w-allyl Species
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Formation of Csp3-C Bond via Rh-n-allyl Species
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Formation of Csp3-C Bond via Rh-n-allyl Species
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Alkyne Hydroarylation—Nucleophilicity Effects

[Rh(COD)CI], (4.5 mol%) Ar Ar

dppf (9 mol%) )\/ /\)
+
> Ph Z 7 Ph X

(PhO),P(O)OH (50 mol%)

Ph———NMe
DCE (0.5 M), 60 °C
OMe Et Me
HN __
@) 7 A\ Me AN NH
MeO
Ph 7 Ph =
Ph” XX Ph” X
29% 35% 65% 24%
N =1.33 N =248 N = 5.55 N =11.63

Mayr, H et al. J. Phys. Org. Chem. 2008, 21, 584-595.



Alkyne Hydroarylation—Ligand Effects

A\ Ph, Ph
[Rh(COD)CI], (4.5 mol%) g —
N Ligand (9 mol%)
la >
+ (PhO),P(O)OH (50 mol%) + AN
Ph—— Mo DCE (0.5 M), 60 °C, 3 h N
4a H
2a

a) Phosphine Substituent
I PR,

BINAP

b) Ligand Scaffold, R =DTBM

< O
O PR2
<O ‘ 2
O

SEGPHOS (L4), 31%, 90% ee

tBu

tBu
Ph (L1) Tol (L2) DTBM (L3)
5% 13% 81%
20% ee 28% ee 93% ee
increasing bulk
OMe

MeO l PR, MeO l PR,
MeO ] PR, MeO l PR,

OMe 10

MeO-BIPHEP (L5), 18%, 89% ee GARPHOS (L6), 23%, 96% ee



Alkyne Hydroarylation—Various Indoles
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Alkyne Hydroarylation—Various Alkynes
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Phenylallene Hydroarylation
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Hydroarylation and Cascade Cyclization
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Hydroarylation and Cascade Cyclization
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Proposed Mechanism
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Proposed Mechanism
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para-Position Cyclization
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para-Position Cyclization
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ortho-Position Cyclization
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Au/Ag Relay Cascade Cyclization
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Au/Ag Relay Cascade Cyclization
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The First Paragraph

Aryl and heteroaryl rings can be used to increase nonbonding and
electrostatic interactions between a small molecule and its macromolecule
target. Among the top selling therapeutics, more than half contain aryl

structures. Given the relevance of chirality in medicine, inventing

enantioselective tools for introducing aromatic nucleophiles warrants pursuit.

The hydroaryiation of alkynes is a modern strategy for functionalizing aryl
structures, where two simple functional groups are coupled with high atom
economy. To date, however, this approach has been limited to generating

achiral olefins.
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The First Paragraph

Classic alkyne hydroarylations generate achiral vinylated arenes via
mechanisms that involve alkyne activation with 1T-acids or arene activation
to access aryl-metal species. In contrast, we imagined using metal-hydride
catalysis to couple arenes with alkynes to form allylated products. In this
communication, we disclose a regio- and enantioselective alkyne

hydroheteroarylation using indoles.
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The Last Paragraph

We have demonstrated a regio- and enantioselective way to
hydrofunctionalize alkynes using indoles. The use of Rh-hydride catalysis to
isomerize alkynes has enabled access to a complementary hydrohetero-
arylation motif. Moreover, our study demonstrates the potential of
generating C-C bonds under mild conditions using both aromatic and
heteroaromatic motifs. Given these promising results, our future studies will
focus on enantio- and regioselective coupling using other classes of

aromatic nucleophiles.
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