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rate of thermolysis of 1 (in CD3CN without 7) to 2: k 
at 110.1° = (3.4 ± 0.2) X IO"4 sec"1, k at 90.6° = 
(4.2 ± 0.2) X IO-5 sec-1, A # * = 29 kcal/mol, AS* = 
1 eu. With 7 all of 1 was converted into the adducts de
scribed by LeGoff, et al.,10 but in the presence of 2 mol 
of a weaker dienophile, maleic anhydride, 1 provided 2 
and maleic anhydride adducts of 4 in 40 and 60% yield, 
respectively, although the rate of decrease of 1 remained 
the same as ki (110°). Therefore, we conclude that 
tetracyanoethylene and maleic anhydride simply inter
cept intermediate 4, the latter less efficiently, and that 
path a is the rate-determining step of the thermolysis of 
1. 
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Fluorescence of Acetone in the Solution Phase 

Sir: 

The recent report by O'Sullivan and Testa on the 
fluorescence of acetone excimer and monomer species 
has created interest in this laboratory, since the gas-
phase fluorescence of 2-pentanone2 has a spectral dis-
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tribution similar to that which O'Sullivan and Testa 
attribute to the excimer of acetone. Thus, there exists 
a possibility that the 2-pentanone emission at 25 Torr 
is actually due to an excimer. In the process of initiat
ing experiments to study the gas phase emission as a 
function of pressure we have repeated the O'Sullivan 
and Testa experiments in the solution phase. As a 
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result of these experiments we conclude that the apparent 
monomer emission (Xmax 345 nm) reported by those 
workers appears to be due to an impurity in the acetone, 
whose fluorescence is quenched by acetone in the high 
acetone concentration region (~10~"2 M). 

The fluorescence spectra at varying concentrations 
of acetone in hexane are shown in Figure I.3 The 
spectra were obtained with a Farrand spectrofluorom-
eter using slits with a 5-nm bandpass. The acetone 
was "spectroquality" and was purified by preparative 
gas chromatography just prior to use. The hexane 
used was a fresh bottle of either spectroquality or 
chromatoquality (Matheson Coleman and Bell). If a 
bottle of either grade hexane was used which had been 
opened several times previously during normal labora
tory use, spectra similar to those reported by O'Sullivan 
and Testa were obtained. However, the short wave
length emission was at 330 nm rather than 345 nm and 
was more intense than that seen by O'Sullivan and 
Testa.4 Careful distillation of this hexane removes 
the 330-nm emission. It was observed that if the hexane 
came in contact with plastic stoppers on volumetric 
flasks or rubber serum caps, the emission at 330 nm was 
very intense at low ketone concentrations. 

Experiments using distilled water and carefully dis
tilled methanol as solvents showed only the 405-nm 
emission and the concentration dependence agreed with 
that shown in Figure 1. Experiments with chromato-
graphically purified diethyl ketone gave only the 405-nm 
emission at concentrations of >3 X 1O -4M. 

A plot of the integrated area under the spectral curve 
vs. acetone concentration was linear to 0.03 M acetone, 
beyond which the integrated intensity showed the char-
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Figure 1. Fluorescence spectra of acetone at varying concentrations (hexane solvent, excitation X 2850 ± 50 A): (A) 2.2 X 10~! M, (B) 
1.1 X 10"2 M, (C) 2.7 X 10-3 M, (D) 2.7 X 10~4 M, (E) pure hexane. 
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acteristic "inner filter effect" discussed by Ellis.5 One 
characteristic of excimer emission is a quadratic de
pendence on concentration. The linear dependence 
found in this work is a further piece of evidence that the 
405-nm emission is not that of an excimer. 

From the above experiments we conclude that the 
emission attributed to an acetone monomer by O'Sulli-
van and Testa is due to an impurity, and that the emis
sion at 405 nm is the true acetone monomer fluores
cence. As a result, we conclude that the gas-phase 
emission of 2-pentanone is most likely due to a mono
mer species. 
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Metal Ion-Aromatic Complexes. IX. 
The Structure of a Seven-Coordinate Tin(II)-Benzene 
Complex, (C6H6)Sn(AlCl4VC6H6 

Sir: 

In an earlier communication1 we reported the prep
aration and characterization of the remarkable and 
previously unknown compounds (C6He)2-Sn(AlCU)2, 
(C6H6),-Pb(AlCl4),, C6H6-2TlAlCl4, (C6He)2-TlAlCl4, 
and C6H6- BiCl2AlCl4. AIf the available evidence at that 
time (infrared, Mdssbauer, nmr) pointed to a highly 
symmetrical structure for (C6He)2-Sn(AlCh)2 (most 
likely a D6h ferrocene type). To establish unambigu
ously the molecular stereochemistry of this Sn com
pound, we undertook the solution of the crystal struc
ture and found an unexpected pentagonal bipyramid 
seven-coordinate Sn(II). 

A diffraction quality single crystal 0.65 X 0.35 X 
0.80 mm was coated with Vaseline and sealed in a thin-
walled glass capillary. The crystal was mounted with 
the long direction, [101], approximately parallel to the 
(j) axis on the Picker diffractometer, and aligned by well-
known methods.2 A least-squares fit of the x> 4>> 20, 
and co angles of 25 carefully centered reflections2 gave 
the crystal parameters with Mo Ka radiation (X 
0.71068 A): a = 11.300(2), b = 17.355 (8), c = 12.655 
(6)A,and(3= 110.04(1)°, P2i/n.3 WithZ = 4,pcalcd = 
1.84 g cm-3, pobsd = 1.76-2.01 g cm-3 in a CCl4-
CBr3H mixture; n was calculated to be 26.2 cm"1 with 
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Figure 1. Idealized view of the (C6H6)Sn(AlCU)2-C6H6 complex 
showing the seven-coordinate pentagonal bipyramidal Sn(II). The 
view is down the axial Cl which is superposed on the Sn atom. The 
chain is built up by Cl(4) and Cl(5) bonded to an adjacent Sn(II) to 
the left, and C1IV(3) and C1IV(2) bonded to an adjacent Sn(II) to the 
right. The dotted lines define the pentagonal plane. 

Mo Ka. No corrections were made for absorption 
since there is invariably some decomposition prod
uct coating the crystal, and this absorption plus the 
effect of the capillary and Vaseline collectively prob
ably outweigh simple crystal absorption effects. Peaks 
were scanned at l°/min for 144 sec and backgrounds 
were estimated at ±1.2° 20 of peak maxima by 
stationary counting for 40 sec. By this means 3430 
independent hkl planes were measured for 20 < 70°. 
The integrated intensity was calculated from /(net) = 
/(scan) — 1.40(JS1 + B2). The reflections were con
sidered nonzero if/(net) > 2.5[1.40(.Bi + J92)I /J]. By 
this criterion 1346 reflections were retained. The 
structure was solved by conventional heavy atom 
methods4 and refined by full matrix least squares6 

with weights determined from intensity statistics and 
a 4% intensity factor,6 to a final R of 0.0637 and 
weighted/? of 0.076. 

The gross structure features of (C6He)2 -Sn(AlCU)2 

may be described by a Sn(II) moiety bonded to two 
chlorine atoms from each of three different AlCU-

ions (sharing of tetrahedral edges with Al), to form a 
linear chain structure propagating in approximately the 
[111] direction. The Sn(II) polyhedron is completed 
by a symmetrical axial coordination to one of the ben
zene rings that may be considered to be lying on the sur
face of the chain. The benzene rings of adjacent chains 
are back to back. However, the second aromatic 
entity lies in a cleft between chains and should be re
garded as a molecule of solvation. This arrangement of 
AlCl4- units and benzene about Sn(II) gives the metal a 
coordination number of seven in an approximate 
pentagonal bipyramid geometry. This geometry as
sumes the benzene fills only one axial coordination site 
(Figure 1). It is to be noted that Sn(II) is essentially 
tris-chelated by AlCl4- anions. 
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