
shows clearly the effects of the lanthanide contraction. 
The volatility of the complexes appears to decrease6 

as the size of the metal ion (as indicated by the empirical 
ionic radii of the trivalent ions7) increases. This can 
be explained if it is assumed that in going from the 
lighter, larger, less volatile lanthanides to the smaller 
members local dipoles that act to decrease volatility 
either become smaller or else are more effectively 
shielded from near neighbors as the outer ligand shell 
becomes more compact. It should be noted that the 
retention times cannot be correlated with mass. The 
yttrium complex has about the same retention time as 
that of erbium even though the atomic weight of 
yttrium is only about one-half that of erbium. 

Work in this laboratory now in progress is directed to 
the synthesis of derivatives of H(thd), particularly of 
the type in which fluorocarbon moieties are incorpo
rated, in hopes of obtaining complexes that are even 
more volatile. Spectral, magnetic susceptibility, and 
single crystal X-ray data are also being studied8 to 
further characterize these unusually volatile complexes. 
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4,8-Diazapentalene1 

Sir: 
In two earlier publications2 we reported the syn

thesis of stable l-benzoyl-2-phenyl derivatives of the 4,8-
diazapentalene3 system (Ilia). We now report p.m.r. 

er -K ~ ^ R 

Ia, R = H 
b, R = C6H5 

Br 
Ha, R = H 

b, R = C6H6 

IHa, R = H 
b, R = C6H6 

evidence for the existence of the parent 4,8-diazapenta-
lene (Ilia) and its 1-phenyl derivative (111b). 

1-Allylpyrazole4 was treated with bromine in 48% 
hydrobromic acid. The crude dibromide that formed 
underwent cyclization in boiling acetone to Ha, m.p. 
156.5-159° (p.m.r.: doublet, r 1.33; triplet, 2.98; 
multiple:, 4.38; multiplet, 4.96; areas 2:1:1:4).5 

The bromo compound, Ha, was then dissolved in deu-
teriodimethyl sulfoxide in a p.m.r. tube and treated 
with an excess of lithium hydride. A nitrogen atmos
phere was provided and the tube was sealed. The 

(1) Presented at the Heterocyclic Chemistry Conference, Bozeman, 
Mont., Aug. 12, 1965. 

(2) (a) T. W. G. Solomons and F. W. Fowler, Chem. Ind. (London), 
1462 (1963); (b) T. W. G. Solomons, F. W. Fowler, and J. Calderazzo, 
J. Am. Chem. Soc, 87, 528 (1965). 

(3) Pyrazolo[l,2-a]pyrazole. 
(4) I. L. Finar and K. Utting, / . Chem. Soc, 5272 (1960). 
(5) Satisfactory analytical and p.m.r. data have been obtained for 

all new compounds reported. Wherever possible picrates and tetra-
phenylboron derivatives were also prepared and analyzed. 

p.m.r. spectrum showed the characteristic A2X spec
trum expected for the 4,8-diazapentalene. The spec
trum consisted of a doublet at r 2.95 and a triplet at 
r 3.52 with / = 2.5 c.p.s. The ratio of intensities was 
2:1.6 The aliphatic protons present in IIa were all 
absent, and the only other peaks present were assigned 
to LiOH7 and the solvent. It is interesting to note the 
shift in positions of the A2X protons of the pyrazolium 
ring in Ha as it is transformed to HIa. The 1 and 3 
protons of the pyrazolium compound are shifted up-
field by 96 c.p.s., while the 2 proton is shifted upfield 
by only 32 c.p.s. This is consistent with the change 
from a ring bearing a positive charge (IIa) to a neutral 
system (HIa) in which resonance structures place a 
negative charge on the 1 and 3 positions. 

Cinnamylpyrazole (Ib),5 b.p. 101° (0.025 mm.), 
was converted to the salt lib,5 m.p. 164-166°, by brom-
ination and cyclization. Dehydrobromination of lib 
with lithium hydride in deuteriodimethyl sulfoxide pro
duced what we believe to be l-phenyl-4,8-diazapenta-
lene (HIb). The p.m.r. spectrum showed a complex 
multiplet in the region r 2.33-3.36. All of the peaks 
due to the aliphatic protons in lib disappeared during 
the conversion. 

When exposed to air, a solution of the 4,8-diaza
pentalene rapidly oxidized to a dark insoluble substance. 
This oxidation seems to be much slower in dimethyl 
sulfoxide than in other solvents which were tried. 

4,8-Diazapentalene formed an orange crystalline pi-
crate,5 m.p. 140-141 °. Attempts to form an adduct with 
methyl propiolate or dimethyl acetylenedicarboxylate 
have so far been unsuccessful. Benzoylation has also 
been attempted and resulted in a very dark solid which 
melts above 360°. 

The visible-ultraviolet spectra of Ilia and IHb were 
measured in 95% ethanol.8 Maxima were found at 
257 van (log e 3.7) and 465 m,u (log e 3.5) for Ilia and 
254 m/x (log e 4.1) and 480 m/x (log e 3.5) for HIb. 
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On the Inertia of Aqueous Phosphite Ion to Oxidation 

Sir: 
Recent work on the oxidation of arsenite1 and of 

sulfite2 by HCrO4
- in aqueous solution containing 

(1) J. G. Mason and A. D. Kowalik, Inorg. Chem., 3, 1248 (1964). 
(2) G. P. Haight, Jr., E. Perchonock, P. Emmenegger, and G. Gor

don, / . Am. Chem. Soc, 87, 3835 (1965). 
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