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summary 

Thermally stable alkylmanganese(II) compounds, Mn(CH3 R)* R = SiMe, . 
CMe, and CMe, Ph have been isolated; and oxidation with dioxygen shown 
to give unstable green alkylmanganese(IY) compounds; lithium alkylate anions 
of manganese(II), cobalt(II) and uranium(IV) have also been isolated as tetra- 
hydrofuran or tetramethylethylenediamine solvates, the uranium compounds, 
e.g. Li, [U(CH, SiMe, )b ] (tmed), being the first uranium complexes with 
more than one metal to carbon o-bond. 

It has been noted that peralkyl-transition metal compounds may be 
obtained on occasion only when the products of interaction of the metal 
halide and Iithium or Grignard reagents are exposed to oxygen, advantitiously 
or deliberately [l] . The former may well be true for the synthesis [ 2] of _ 
metal norbornyls in high oxidation states. 

In attempts to produce alkylmanganese(IV) compounds other than the 
tetranorbornyl[2] we have isolated from the reaction of manganeous 
chloride and trimethylsilylmethyl, neopentyl and neophyl reagents, the 
crystalline alkyls Mn(CH* IX)*, R = SiMe3, CMe, and CMe, Ph, respectively**. 
The only other binary alkyl is Mn(CH3 )2 [ 3] , but its insolubility in solver+ 
with which it does not react, and its thermal and oxidative instability limit 
its study. The above alkyls are readils soluble in ether and hydrocarbon 
solvents and are thermally stable to over 100 “C. The trimethyl@lylmethyl 
compound with tetramethylethylenediamine (tmed) form the stable adduct 
(Me, SiCH, )* Mn(tmed). Oxidation of solutions of the alkyImanganese(II) 
compounds with excess of reagent by molecular oxygen gives green 
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sublimable and petroleum soluble products that are thermally and photo- 
chemically labile. From the similarity to the tetranorbornyl and from electron 
spin resonance studies these appear to be the Mn(CH, R)4 species. Attempts 
to oxidise methylmanganese compounds under similar conditions failed but 
we have isolated [LiS] 2 [Mn(CH3 )4 ] (S = tetrahydrofuran and tmed); the 
red crystalline tmed complex is stable to 150 “C and soluble in benzene. Some 
poorly characterised lithium salts, Li[MnR3 1, have been reported 143. 

Although norbornyl cobalt(W) exists [2,5 J oxidation again fails for 
methyl- and trimethylsilylmethyl-cobalt but we can isolate the crystalline 
salts [Li(tmed) ] 2 [CoR, ] (R = CH3, blue, R = CHP SiMe3, red-brown), by 
interaction of cobalt(I1) chloride and LiR in ether followed by addition of 
tmed. The trimethylsilylmethyl compound is quite stable thermally. 

Attempts to synthesise stable alkyluraniums in this laboratory* by inter- 
action of UC&, UC16 and U(OC* HS)s with alkyllithiums and alkylmagnesiums 
failed, although petroleum solutions of an unstable trimethylsilylmethyl com- 
pound could be obtained_ Marks and Seyan [6] also failed, as did their attempts 
to stabilize alkyluraniums by addition of 2,2’-dipyridyl. 

Since the formation of anionic species clearly seems a useful alternative 
to the addition of neutral ligands as a means of saturating the coordination 
sites of the metal, we have treated uranium(I V) chloride in ether with an 
excess of various lithium reagents such as trirnethylsilylmethyllithium, 
methyllithium and 2-benzyldimethylaminelithlclm [ 71. Solvated lithium salts 
of uranium(IV) with a Li/U ratio 2/l are obtained. The green crystalline salt 
Liz U(CH, SiMe3)6 (tmed), and the red-purple Liz U(C& H12N)6 (tmed), are 
the first alkyluranium compounds with more than one metal to carbon a-bond, 
the only other alkyls being of the type ($ -Cs H5 )3 UR [S] . Both are reason- 
ably stable at room temperature but the methyl decomposes at about 0 “C. 
The trimethylsilylmethyltetrahydrofuran solvate is paramagnetic (kff 2.7 l3M) 
but in tetrahydrofuran gives a ‘H NMR spectrum with single broad resonances 
at rll.2(9) and 19.6(2). There seems now no reason why numerous other 
alkylate anions of uranium and the actinide, as well as Ianthanide, elements 
with multiple M-C o-bonds cannot be isolated. 
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