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Not covered:
Phenol C-arylation (See CWD, MOTW)
Pd-catalyzed reactions

Initial use as arylating reagents'’
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C- vs. O-arylation can be controlled by conditions: Ph3Bi(OAc),, DCM, Reflux
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Basic conditions through 5-center TS Ph3Bi(OAGC),, Cu(OAC),, PhH, Reflux
Acidic conditions through 3-center TS or direct S\2 No Copper - 36%
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triaryl bismuth(V) tetraaryl bismuthonium(V) salts5 PG = Boc, R = 4-F (69% - A)
dihalides PG = Boc, R = 4-OMe (53% - A)
PG = Boc, R = 2-Me (36% - A) 73%-B 50% - A
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R Ph,BiF, Cy,NMe, Cu(OAc), R p-Tol Me
R §_ OH o — > R + OPh 87%, (p-tol)3Bi 91%, (p-Tol)3Bi 81%, Ph,Bi 81%, Ph3Bi(OAc),
R R Me o
Me., WOPh NHPh Wil NHPh
Me Me Me Me O/ Q N—Ph
Me
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Me 76%, Ph,Bi 56%, PhyBi % i 9 i
87% 86% 91% 99% o T o P! 25% PhgBi 98%, PhaBi
10/12/21 David Ryffel 2



_LM

METHOD 2%

— Of the week

Barton-Mukaiyama Arylation

Nu-H, Cu(OAc),, Base

o~

X
.7
©/B: \© Nu = phenols/alcohols/amines
X

Mechanistic Investigation’

probe for:

BuLi; B|CI3
NaBOj3, AcOH

@J fé}s

Smoothly arylated alcohols, amines, and phenols under Cu(ll) conditions:

Radical intermediates are not generated during reactions

Ar3Bi(X5)
Cu(OAc),
Base Ar\ L
Nu-H > call ——— > NuAr
Nu \OAc

Most proposed mechanisms invoke formation of a Cu'' species followed
by reductive elimination to form the carbon-heteroatom bond

Specifics of Bi'' to BiV oxidation and transmetallation are unknown

Pros and Cons:

+ High yielding arylations of hindered nucleophiles
+ Mild conditions and high functional group tolerance

- 3-4 equivalents of arene often required for reactions
- Only simple arenes can be transferred

- Bi reagents generally made by Grignard addition to BiX;
- Mechanism not well understood

- Explained by analogy to Chan-Lam coupling

Applications?10

OH
H T H CO,Me

pTolsBiF, Cu(OAc,),Cy,NMe

96%

Me®
intermediate in synthesis
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Me
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