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Mn0 - A Versatile Stoichiometric Reductant

- unactivated, commercial manganese powder is coated in a layer of oxide = low reactivity

- Recent examples using unactivated Mn0 primarily in cross-electrophile coupling

Br

Me

- Additives such as TMSCl/PbCl2, ZnCl2, I2 partially activate the Mn and expand its reactivity

(Cahiez, Tet. Lett. 1989, 30, 7373)
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For a detailed review of Ni 
catalysed cross coupling see 

Revisiting Nickel - Edwards 2016
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(Fürstner, JACS 1996, 118, 2533)

- Several methods have been developed for preparation of highly activated Mn* from Mn(II)

conditions

- MnCl2•2LiCl, Li , 2-Ph-pyr, THF, RT

- MnCl2•2LiCl, Mg , Br(CH2)2Br, THF, RT
- C8K, MnBr2•LiBr, THF, -20 °C

- MnBr2, Li , napthalene, THF, RT
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Applications of Mn*

R X R MnX
Mn*

R= alkyl (Tet. Lett. 1999, 40, 6407)
aryl (Synth. Commun. 1998, 28, 1065)

het-aryl (Tet. Lett. 2005, 46, 5961)
alkenyl (Tet. Lett. 1996, 37, 7009)
benzylic (JOC, 1998, 63, 6766)

-Mn insertion into C-X bonds -Single electron reductant - Pinacol coupling

Manganse

d7 transiion metal

Physical Appearance: Silvery gray metal resembling iron

12th most abundant element

Low toxicity

Non-ferromagnetic

Mn

History

- Manganese oxides have been found in pre-historic cave paintings

- The name derives a black minearal "Magnesia" found in Ancient Greece (MnO2)

- In the 16th century MnO2 became known as magnesia negra and was used to add or remove 

color from glass and became known as "glassmaker's soap"

- Due to its wide availability alchemists experimented with MnO2

- Kaim and Glauber discover MnO2 can be converted to KMnO4 (late 1600s)

- Scheele uses MnO2 to produce chlorine from HCl (~1750)

- Johan Gottleib Gahn isolates elemental manganese (1774)

- First manganese-steel alloy prepared (1816)

Applications
- Added to aluminum to prevent corrosion

- Methylcyclopentadienyl manganese tricarbonyl anti-knocking agent in gasoline

- Important mineral for human health (require ~2.3 mg/day)

- Used to decontaminate drinking water

Mn
COOC

OC

Me

Toxicity

- Low acute toxicity compared to other metals

- no lethality in mice fed 2,251 MnCl2 mg/kg/day for 6 

months

- Manganese overexposure can lead to manganism 

(reversible)

- Chronic low dose Mn exposure from drinking water linked to

developmental delays in children
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Not Covered
- HAT (see Lo, Baran Lab GM, 2014)

- Mn(OAc)3 oxidative cyclizations (see Voica, Baran Lab GM, 

2010)

18 mg Mn/L gasoline




















