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cohol, and aqueous hydrochloric acid solution, giving 
a shift in the visible absorption band from 493 to 511 
mH. In hydrochloric acid solutions more concentrated 
than 3 N ,  a coordinated a-furildioxime is liberated and 
hydrolyzed. The absorption spectrum of the resulting 
product is identical with that described by Martin, 
Meloche, and Webb.' Since no reduction is detect- 
able in the acid solution, it is concluded that the com- 
pound of Martin, et al., still contains Re(1V) rather 
than the Re(I1) suggested earlier.2 

Experimental 

Preparation of the Rhenium-a-Furildioxime Complex.-Am- 
monia (2-3 drops, 14.3 A') was added with vigorous stirring to 30 
ml. of a 0.038 M aqueous solution of potassium hexachlororhen- 
ium(1V) and 4 ml. of a 0.8 M acetone solution of a-furildioxime. 
The precipitate which appeared in the deep red solution was 
quickly filtered and dried over potassium hydroxide under vacuum 
for 2 hr. The dark red solid was extracted with chloroform twice 
to remove rhenium dioxide and excess a-furildioxirne. Then it 
was dried in the air and finally over calcium chloride under 
vacuum; yield 0.17 g., 19%. 

Anal. Calcd. for R e C ~ o H ~ l N ~ O l ~ :  C, 42.7; H, 2.49; PI', 9.95; 
Re, 22.1. Found: C, 43.18; H, 3.16; h-, 9.52; Re, 22.1; C1, 
0.00. Rhenium was determined spectrophotometrically by the 
formation of the rhenium-a-furildioxime complex.' Interference 
from nitrate ions, which may be formed from the nitrogen in the 
ligand during fusion, was shown to be negligible. Analyses for 
carbon, nitrogen, and hydrogen were carried out by Dr.  A .  D. 
Campbell a t  the microanalytical laboratory, University of Otago. 

A modification of Job's continuous variation method confirmed 
that there were three dioximes coordinated to each rhenium. 
The compound is readily soluble in most of the usual organic 
solvents, but with progressive decomposition. 

At 25", the specific conductivity is 0.19 X 1 O F  o h i r ~ ~ - *  in 
nitromethane (c = 0.83 X g.-atom of 1<e/m1,). The coln- 
pound has a gram susceptibility xg = 0.28 X 1 0 F  c.g.s. at 22" 
(assuming Curie's law). 

The infrared spectrum was very similar to that  of the free ligand 
and bis(a-furildioximato)nickel( 11). The ultraviolet and visible 
absorption spectra showed charge-transfer bands at 268 (due to 
the ligand) and 493 mp. 

Oxidation State of Rhenium-a-Furildioxime Complexes.-The 
tetravalent oxidation state of the rhenium was indirectly con- 
firmed in both the tridioxime compound and the species absorbing 
at 532 mp, by the isolation from them on treatment with o- 
phenylenebisdlmethylarsine of the rhenium(II1) chlorodiarsine 
complrx.9 The addition of hypophosphorous acid accelerated the 
formation of the arsine compound, indicating that reduction of 
rhenium is involved, presumably from Re(1V). Furthermore, 
neither Re( 111) nor Re(V)z react with a-furildioxime. 

Reaction of the Tridioxime Complex with Hydrochloric Acid.- 
Hydrogen chloride was passed through a. solution of the tridioxime 
compound in chloroform and ether (2:1), and the resulting solu- 
tion was evaporated to  dryness. X-Ray powder photographs of 
the residue from different preparations showed that there were at 
least two species present, one of which was identified by its 
characteristic lines as furil; d values: 6.71 (w), 5.33 (m) ,  3.45 
(m),  2.98 (wj. 

The formation of furil was also shown by the appearance o f  its 
ultraviolet absorption band (305 mp), the inteusity of which 
increased with increasing acid concentration. A calculation 
showed thcrc to be a t  least 8V0 furil formed. 
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A thermogravimetric analysis of LiSCN was also performed. 
During a 3-hr. period, LiSCN was heated in air t o  1000". The 
weight change of the sample remained within 1% until a tempera- 
ture of 400" was reached. A t  that  point decomposition began 
and proceeded rapidly until oxidation occurred. 

The solubility of LiSCN in several common organic solvents 
was determined qualitatively. A solubility in excess of 10 mg./ 
ml. at 26" was observed using as solvents: n-propylamine, sec- 
butylamine, ethylenediamine, pyridine, 2-aminoethanol, aceto- 
nitrile, phenylacetonitrile, formamide, N-methylformamide, N- 
methylacetamide, N,K-dimethylacetamide, p-dioxane, tetra- 
hydrofuran, ethylene glycol monomethyl ether, diethyl carbitol, 
o-nitrophenetole, glycol, methanol t o  octanol, benzyl alcohol, 1,3- 
propanediol, acetone, 2,4-pentanedione, propiophenone, diiso- 
butyl ketone, methyl isopropyl ketone, salicylaldehyde, and 
ethyl acetoacetate. LiSCN was insoluble in N,N-dimethylani- 
line, N-methjrldiphenylamine, 2,5-dimethylfuran, phenetole, o- 
xylene, o-nitrotoluene, benzene, and petroleum ether. 
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Compounds formed by rhenium with a-furildioxime 
are poorly characterized. A purple-red compound 
described by Martin, Meloche, and Webb1 and sub- 
sequently isolated in an impure state2 has been formu- 
lated by them as Re'r(a-furildioxime)2. On the other 
hand, the red compound of a-furildioxirne observed in 
solution by Peshkova4 is described as a complex of Re- 
(111). Complexes of benzildioxime5 and dimethyl- 
glyoxime,6 however, are said to contain Re(1V). 

Both of the oxidation states described for the a- 
furildioxime complexes are unusually low, considering 
the conditions of preparation; namely, the reduction of 
a perrhenate solution by stannous chloride in the pres- 
ence of the ligand, which usually gives Re(IV)7 except 
when the ligand itself is a reducing agenL8s9 

Evidence is presented in this paper for a compound 
which can best be formulated as Re'"(dioxime)aX, 
where X is a univalent ligand the nature of which is 
unknown. The low magnetic moment of this com- 
pound suggests considerable spin coupling'o and its 
low conductivity indicates a nonelectrolyte. 

The compound decomposes rapidly in acetone, al- 
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