
signal observed above the dark-current 
background, setting an atom ratio abun- 
dance limit 244P~/I r  S 1 X lo-'. Thus, 
this line of evidence appears to discount 
a supernova event as the source of this Ir 
anomaly. 

In summary, we have found a strong Ir 
abundance anomaly that coincides strati- 
graphically with the disappearance of 
several Cretaceous pollen species, which 
marks the K-T boundary throughout the 
western interior of North America. We 
believe that this is the first observation 
of the anomaly in conjunction with the 
palynological K-T boundary and in 
freshwater sediments. The 2 4 4 ~ ~ / ~ r  atom 
ratio at the anomaly zone is S 1 x lo-', 
about two orders of magnitude lower 
than would be expected from a superno- 
va event. 
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Tetramesityldisilene, a Stable Compound Containing a 
Silicon-Silicon Double Bond 

Abstract. Irradiation of 2,2-bis(2,4,6-trimethylphenyl)hexamethyltrisilane in hy- 
drocarbon solution produces tetramesityldisilene, which can be isolated as a yellow- 
orange solid stable to room temperature and above in the absence of air. Like the 
olejns of carbon chemistry, tetramesityldisilene undergoes addition reactions across 
the silicon-silicon double bond. 

The diversity of organic chemistry 
arises in part because carbon readily 
forms multiple covalent bonds with other 
elements. The electronic structure of sili- 
con is analogous to that of carbon, but 
the diversity of silicon chemistry has 
been limited by the lack of doubly bond- 
ed compounds, despite numerous at- 
tempts to synthesize them over the past 
six decades (1). Even compounds with a 
Si=C bond are rare, the first isolable one 
having been reported only this year (2). 
Evidence has been published for the 
transient existence of molecules with a 
Si=Si bond, analogous to the alkenes of 

organic chemistry, but such disilene spe- 
cies have been postulated only as reac- 
tion intermediates (3, 4). They have also 
attracted the attention of theoreticians 
(5). 

We report the isolation and character- 
ization of tetramesityldisilene, a bright 
orange-yellow crystalline solid. In this 
compound, the Si=Si bond is sterically 
stabilized by the presence of two 2,4,6- 
trimethylphenyl (mesityl) groups bonded 
to each silicon. Tetramesityldisilene was 
synthesized by the photolysis of 2,2-  
bis(mesityl)hexamethyltrisilane in hy- 
drocarbon solution (6) (Fig. 1). The best 

' H O E ~  ' 
Fig. 1. Proposed scheme for the synthesis of tetramesityldisilene (1) and for the reaction of 1 
with HCI, ethanol, and 02; Me, methyl; Et, ethyl. 

Fig. 2. Absorption 
(solid line) and fluo- 
rescence (dashed line) '2,000 

- 

spectra of purified tet- ,I -, 
, '< , \ ramesityldisilene (3- 8,00 ; I , \ 

methylpentane, 77 K); ', 
E is the molar extinc- 
tion coefficient (M- '  4,000 - ', 
cm-'). The absorp- 
tion spectrum in hex- \\. -... 
ane solution is identi- 300 400 500 
cal. A (nm) 

0036-807518111218-1343$01.0010 Copyright O 1981 AAAS 1343 



results were obtained when the photoly- 
sis was carried out in hexane or 3-meth- 
ylpentane (3-MP) at - 100°C (photo- 
chemical conversion about 80 percent). 
Under these conditions, the yield of tet- 
ramesityldisilene based on the amount of 
starting material photolyzed is - 95 per- 
cent. The product was purified by re- 
crystallization from hexane. The phy si- 
cal and spectroscopic properties of tet- 
ramesityldisilene support the assigned 
structure (7'). 

Tetramesityldisilene is stable at room 
temperature in the absence of air, and in 
solution in hydrocarbons it is unchanged 
by brief heating to 160°C. The reactions 
of tetramesityldisilene are analogous to 
those of olefins in that this compound 
undergoes addition reactions across the 
double bond. For instance, it reacts rap- 
idly with HC1 to give the monochlorodi- 
silane and with O2 to yield 1,1,2,2-tetra- 
mesityl-1,2-disila-3,4-dioxetane. Ethanol 
adds slowly to the double bond to yield 
the ethoxydisilane (Fig. 1) (8). 

The ultraviolet-visible absorption and 
fluorescence spectra of tetramesityldi- 
silene are shown in Fig. 2. The strong 
absorption band at a wavelength (A) of 
420 nm, which we assign to the first 
n+.rr* transition, is responsible for the 
yellow color of the compound. The large 
Stokes shift between the maxima of ab- 
sorption and fluorescence (4000 cm-') 
indicates that the optical electron con- 
tributes significantly to Si=Si bonding, 
but the transition energy is much less 
than that found for analogous olefins; 
these results suggest that the Si=Si n 
bond is distinctly weaker than the C=C 
n bond. 

The probable route of formation of 
tetramesityldisilene is by dimerization of 
the divalent silicon intermediate, dimesi- 
tylsilylene. Photolysis of the starting ma- 
terial in 3-MP at - 196°C produces the 
blue silylene, isolated in the hydrocar- 
bon matrix. The silylene may be trapped 
with a suitable reagent, for example, tri- 
ethylsilane. If no trapping agent is pres- 
ent, dimerization to tetramesityldisilene 
takes place as the matrix is melted. 

h v ,  254 nm 
(Mes12Si(SiMe312 - (Mes12Si: 

3-MP,- 1960C 

Mes = mesityi 
Et = ethyl 

Me= methyl 

We have isolated a number of silylenes 
in 3-MP or argon matrices, including 
dimethyl- (9), diethyl-, and phenylmeth- 
ylsilylenes. When the matrix is slowly 

and carefully warmed, all of these spe- 
cies undergo transformation into yellow 
intermediates with A,,, of 345, 345, and 
420 nm, respectively. These also disap- 
pear with the formation of colorless 
polymeric products when the matrix is 
finally melted. We believe that the yel- 
low intermediates are also disilenes and 
that in solution in the absence of trapping 
agents dimerization of silylenes to disil- 
enes is general (10). Further polymeriza- 
tion takes place when the Si=Si bond is 
not protected by sterically bulky groups 
such as mesityl. 
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Airborne Lead and Other Elements 
Derived from Local Fires in' the Himalayas 

Abstract. The combustion of wood and yak dung for heating and cooking in a 
populated Nepal Himalayan valley contributes signgcantly to the ambient airborne 
concentrations of lead, copper, aluminum, magnesium, and elemental and organic 
carbon. A comparison of the concentrations of these elements in fresh snow with 
corresponding values in air suggests that 
valley, with pristine air aloft. 

Evidence of global transport of Pb and 
other elements in recent years has raised 
concerns about possible widespread hu- 
man exposure to toxic species. Defining 
the natural concentrations is particularly 
important. Although typical concentra- 
tions of Pb in the blood of modern Amer- 
icans are in the range of 15 to 25 +g per 
deciliter of blood, it has been estimated 
that concentrations were as low as 0.2 
+g/dl before use of the element had be- 
come widespread (1). Studies of human 
tissue as a more accurate indicator of 
long-term exposure than blood have also 
shown present-day elevations in Pb con- 
centrations (2). It is thus possible that 
current American Pb body burdens often 
regarded as "normal" may actually be 
much greater than preindustrial concen- 
trations and could be causing deleterious 
health effects (3). 

1344 0036-807518111218-1344$01.0010 Copyright 6Z 1981 AAAS 

the pollution aerosol is conjined to the 

The Pb concentrations in the bodies of 
people living in industrialized settings 
are probably linked to high overall con- 
centrations in air, dust, water, and food. 
For example, typical airborne Pb con- 
centrations in the United States are 30 to 
450 ng/m3 for rural areas and 500 to 2000 
ng/m3 for urban areas (4). Concentra- 
tions in the range from 0.05 to 0.2 ng/m3 
have been measured in the polar regions 
(5, 6), whereas preindustrial concentra- 
tions are thought to have been as low as 
0.01 ng/m3 (3). Our understanding of the 
relationships between environmental 
concentrations and exposure to Pb and 
other elements is far from complete, 
partly because of a lack of data on 
sources, transport pathways, and sinks, 
particularly in nonindustrialized areas. 

The purpose of our study was to inves- 
tigate sources of airborne Pb, Cu, Al, 
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