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Reference: A. A. Cotton & G. Wilkinson; Advanced Reference: A. A. Cotton & G. Wilkinson; Advanced 
Inorganic Chemistry, 5Inorganic Chemistry, 5thth Edition, WileyEdition, Wiley
MetalMetal--OxidesOxides
Oxidation of metalsOxidation of metals

M + OM + O2  2  →→ MOMOnn ( heat)( heat)
MXMXnn + O+ O22 →→ MOMOnnXXyy

UClUCl44 + O+ O22 →→ UOUO22ClCl22 at 300 at 300 °°CC
Reduction of Reduction of MOnMOn

MOMO44 +HX +HX →→ MOMOxxXXyy

KReOKReO4 4 + HX + HX →→ [[ReOXReOXyy]]--nn where y = 4 or 5 and n = 1 or 2 where y = 4 or 5 and n = 1 or 2 
KReOKReO44 + PPh+ PPh33 + HX+ HX→→ ReOXReOX33(PPh(PPh33))22
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Metal ImidesMetal Imides

From Primary AminesFrom Primary Amines
LLnnMXMX22 + H+ H22NRNR→→ LLnnMNRMNR + 2HX+ 2HX

WClWCl66 + 10 ButNH+ 10 ButNH22 →→ (ButN)(ButN)22W(NHBut)W(NHBut)22 + 6 Bu+ 6 ButtNHNH33ClCl

Metal Metal dialkyamidesdialkyamides
Ta(NMeTa(NMe22))55 + RNH+ RNH22 →→ (Me(Me22N)N)33TaNR + 2MeTaNR + 2Me22NHNH

From Metal oxidesFrom Metal oxides
LLnnMOMO + H+ H22NR NR →→ LLnnMNRMNR + H+ H22O O 
OsOOsO44 + RNH+ RNH22 →→ OO33OsNR + HOsNR + H22OO
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From From SilylaminesSilylamines

LLnnMOMO + RN(SiMe+ RN(SiMe33))22 →→ (Me(Me33Si)Si)22O + O + LLnnMNRMNR

From From phosphiniminephosphinimine, , isocyanatesisocyanates and and sulfinylaminessulfinylamines
OO33OsNR + 2PhOsNR + 2Ph33PNR PNR →→ OOs(NR)OOs(NR)33 + 2Ph+ 2Ph33POPO
LL22ClCl33ReO + PhReO + Ph33PNR PNR →→ LL22ClCl33ReNR + PhReNR + Ph33POPO
LL22ClCl33ReO + ReO + ArNXOArNXO →→ LL22ClCl33ReNr + XOReNr + XO22 ( X = S or C)( X = S or C)
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Metal NitridesMetal Nitrides

From Primary AmmoniaFrom Primary Ammonia
OsOsVIIIVIIIOO44 + NH+ NH44OH + KOH + HX OH + KOH + HX →→ [[XXyyOsOsVIVIN]N]nn-- ((X = halide, y = 4 or X = halide, y = 4 or 
5 & n = 1 or 2)5 & n = 1 or 2)

Nitride transferNitride transfer
MnN(salenMnN(salen) + Cr(THF)) + Cr(THF)33ClCl33→ [NMe→ [NMe44]]22[Cr(N)Cl[Cr(N)Cl44].H].H22OO

JACS, 2003, 125(44): 13348JACS, 2003, 125(44): 13348--1334913349
HerdtwickHerdtwick and Herman (2002), J. and Herman (2002), J. OrganometallOrganometall. Chem. 660, . Chem. 660, 
121121--126.126.
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Nitrogen splittingNitrogen splitting
LLxxMMnn--N2N2--MMnnLLxx ––e’se’s →→ MMYYNLNLnn (n = 1, 2 and y = 4 or 5)(n = 1, 2 and y = 4 or 5)

[ Ru(NH[ Ru(NH33))55HH22O]O]2+2+ + N+ N22↔↔ [(NH[(NH33))55RuRu--NN22]]2+2+

[Ru(NH[Ru(NH33))55NN22]]2+2+ +[ Ru(NH+[ Ru(NH33))55HH22O]O]2+2+ ↔↔ [(NH[(NH33))55RuRu--N2N2--Ru(NHRu(NH33))55]]4+4+

From hydrazineFrom hydrazine

KReOKReO44 + N+ N22HH44 + HX + HX →→ [[ReNXReNXyy]]nn-- (Y = 4 or 5 & n = 1 or 2)  (Y = 4 or 5 & n = 1 or 2)  
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