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Dithiocarbarnates of Titanium( 111) 
By R. S. P. COUTTS and P. C. WAILES* 

(Division of Applied Chemistry, C.S.I.R.O., Box 4331, G.P.O., Melbourm) 

and J. V. KINGSTON 
(School of Physical Sciences, La  Trobe University, Bundoora, Victoria) 

DITHIOCARBAMATES of titanium(IIr), previously absorption in the i.r. spectrum no definite con- 
unknown, have now been prepared from bis- clusions can be drawn regarding the co-ordination 
(cyclopentadienyl) titanium chloride (7.r-C5H5),TiCl number of the metal, but all other properties support 
and the sodium salt of the dithiocarbamate in air- a bidentate dithiocarbamato-ligand and a four-co- 
free aqueous solution under an atmosphere of argon. ordinate metal. The frequencies of the "thioureide" 
The products, which precipitated as green air- band (C-N stretch), common to most dithio- 
sensitive solids, are substantially pure as isolated, carbamates, are shown in the Table and indicate 

Charactevisation of (~-CsH,)2TiS,CNR, 

R Colour 
. .  . . Pale green "2, : :  . .  . . Blue green 

NEt, . . . .  . . Deep green 
NPrn, . . .. . . Deep green 
NBun2 . . . .  . . Deep green 
N (n-C,H,,) , . . . . Deep green 
NBz, . . . .  . . Grey green 
K[CH2j, . . .. . . Deep green 

but can be sublimed or distilled with some de- 
composition. Rlolecular-weight measurements of 
the compounds, K = Et, Prn, and Bun, in boiling 
tetrahydrofuran, indicated that these are essentially 
monomeric in this solvent. The first two of the 
series, R = H and Me, were too insoluble for 
ebulliometric measurements. 

The magnetic susceptibilities of the first three 
compounds, R = H, Me, and Et, measured at  
room temperature by the Gouy method, clearly 
indicate one unpaired electron per titanium atom. 
Because of interference from the cyclopentadienyl 

M.p. C-K stretch (cm.-l) 
160" (decornp.) 1390 
174 (decornp.) 1495 
100-1 02 1488 
56-59 
43-44 

{El 
1480 

oil 1475 
138 (decornp.) 1470 
162-164 (decornp.) 1480 

partial double-bond character for C-N. A shift 
to lower wave-number with increase in alkyl-chain 
lengths is also evident. 
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The Structure of the Methanol Adduct of Tris-(8-quinolinolato)-chromium( 111)By I<. FOLTING, M. M. Cox, JOHN W. MOORE,* and LYNXE I,. MERRITT, jun.(Department of Chernistyy, Indiana University, Bloomington, Indiana 47401)ADDITION compounds of tris-( 8-quinolino1ato)-chromium(rI1) with alcohols and amines have beenreported1 to be formed only with the cis-stereo-isomer. This property might be useful as ageneral method for separating cis- and trans-isomers of octahedral complexes containing un-symmetrical bidentate ligands. For instance, thecis- and tram-tris-glycinato-complexes of cobalt-(111) form mono- and di-hydrates respectively,2which might be separable by this technique. Thesecompounds are also notable because of the hightemperature (-200’) which is required to removethe alcohol from the adduct.1By following the synthesis reported by Umlandand Adam,l as well as the more common precipita-tion from aqueous solution3 we have been able toprepare only one isomer of tris- (8-quinolinolato) -chromium(II1). The i.r. and U.V. visible spectra of




