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Lithium metal as a reductant

Lithium/PAH reductions, ring opening
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O
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reactive
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Lithium/PAH reductions, miscellaneous
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Lithium/PAH reductions, cyclizations
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Potassium
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Riekes method for obtaining pure metals for dissolving metal reactions:

M = Cu, Mg, Zn, Al, In, U
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Other metals frequently encountered:

Mg and Al are frequently used as mercury amalgams. They can be used to cleave sulfone
grouops and open up epoxides. Ca is used with NH3, ans can also be used to reduce off a
variety of functional groups, including epoxide ring opening. Zn is a much milder reducing
agent, used for activated alkyl halides

In summary the uses of dissolving Li, Na and K:

- All work better with a the aid of a mediator (PAH) or support to tame the metal (graphite,
Al2O3)
- Powerful reducing agents, cable of reacting with any functional group, but selectivity can
still be achieve by controlling the equivalence and temperature
- Very good for the reduction of sterically hindered functionalities

Additional references:

1) e-EROS for the following:
- Mathes, Ramón and Yus, Lithium, 2014
- Briner, lithium, 2005
- Short, Wei, Padungros, Lithium Naphthalenide, 2014
- Wendt, Sodium, 2001

2) R. Luisi, V. Capriati, Editors, Lithium Compounds in Organic Synthesis: From
Fundamentals to Applications, Wiley-VCH Verlag GmbH & Co. KGaA, 2014, p.
545 pp.

3) Yus, Targets in heterocyclic systems, 2002, 6, 136-177

M

R

O

R

O

E

O
R

OH

R
E

EX
n

N
R HN

R
E

n

R

S

n

SH

R
E

Cl

E

R
R

S

O
O

Ar

R R

H H

R
Si

R

R
X

X = Cl or H
R

Si
R

R
E

O

OH

R

O

OH

R

E

EWGBr

R

Br

R

OM

R

EX

EX

EX

EX

EX

EX

Summary of some of the reactions possible with dissolving metals
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