
5612 

ing at 150° and 0.1 mm gave a mixture containing 76% of 
the ring-opened product 8, mje 261, and 17% of the tria-
zolo[l,2-a]-.s-triazole derivative 9, m/e 322. 
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The presence of 9 which is a primary decomposition 
product of 213 suggests that 3 can lose carbethoxy carbene. 
However, the formation of 3 from 1 and 2 most likely pro­
ceeded via a 1,3-dipolar cycloaddition pathway rather than 
through an addition involving a free carbene intermediate. 
The latter type of addition generally requires a reaction 
temperature above 100°.14 In contrast 1,3-dipolar cycload­
dition of diazoacetic esters to carbon to carbon double 
bonds conjugated with carbonyl groups can readily occur 
below room temperature to give pyrazolines.14'15 

Further investigations of this new type of addition reac­
tion are in progress. 
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Mercury-Sensitized Photolysis of Trichlorosilane. 
Synthesis and Silicon Nuclear Magnetic Resonance 
Characterization of Dodecachloroneopentasilane 

Sir: 

Knowledge of the chemistry of the trichlorosilyl radical is 
to a great extent localized in the exhaustively studied hy-
drosilation reaction,1-4 wherein trichlorosilane adds to ole-
finic or acetylenic bonds. Systems in which the trichlorosilyl 
radical is generated via abstraction of hydrogen' from tri­
chlorosilane by CH3 5 6 or CF36,7 radicals have been investi­
gated; however, these efforts have been directed toward de-
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Figure 1. Silicon-29 NMR spectrum of neo-Si5Cli2, 0.42 M in CDCl3, 
with added Cr(acac)3 (0.03 M). 

termination of Arrhenius parameters for the abstraction re­
action without consideration of the fate of the trichlorosilyl 
radicals. Surprisingly little is known about recombination 
reactions between silicon radical centers. Trimethylsilyl 
radicals dimerize at ordinary temperatures,8 but the fate of 
the related methyldichloro radical must be considered un­
certain in view of the diametrically opposed reports of Urry 
and Reedy9 and Davidson10 regarding the dimerization of 
the species. We wish to report here the highly novel chemi­
cal behavior wh'ch results from the mercury-sensitized pho-
todecomposition of trichlorosilane and the 29Si N M R char­
acterization of one of the reaction products as neo-Si5Cli2. 

Mercury-sensitized photolyses (at 2537 A) have been 
successfully employed by Gunning and coworkers8 to effect 
dissocation of the Si-H bond in various alkylsilanes. When 
trichlorosilane is irradiated under these conditions at 55° 
and pressures in the range 50-450 Torr, white dendritic 
crystals are formed on the sides on the reaction vessel (a 20 
cm length of 30 mm quartz tubing fitted with a high vacu­
um stopcock). The other products of complete photolytic 
destruction of SiCbH include H2, the perchloropolysilanes 
SiCU, Si2Cl6, Si3Cl8, and Si4Clio (given in order of de­
creasing abundance), and a viscous yellow oil—as yet un-
characterized—which may contain polymeric silicon sub-
chlorides.11-13 

Characterization of the liquid perchloropolysilanes was 
afforded by mass spectral analysis and, for SiCU and 
Si2Cl6, comparison with authentic infrared spectra. The 
crystals may be removed mechanically and purified by sub­
limation in vacuo (5 X 1O -5 Torr). Mass spectral analysis 
of the crystals indicates their molecular formula to be 
Si5CIi2. 

Dodecachloropentasilane is a molecule with a rather cu­
rious history. Species with a formula of Si5CIn were first 
isolated as low volatility liquids in minute yields from reac­
tions of SiCU or Cl2 with silicon or various silicides.14-16 

More recently, Urry and coworkers17-19 have described a 
specific, high-yield synthetic route to Si5CIi2 involving the 
base-catalyzed disproportionation of Si2CU. The pentasil-
ane generated in this manner, unlike others previously re­
ported, is a high-melting crystalline solid. These workers 
postulated20 a neopentyl structure for the compound based 
on the simplicity and tentative assignments of the bands in 
the infrared spectrum of the molecule. However, no direct 
evidence for such a structure was presented.21 

Silicon N M R spectra appeared to us to be the most ap­
propriate means for determining the molecular structure of 
the crystalline product of the SiCUH photolysis. The appli-
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cation of Fourier transform techniques to N M R spectrome­
try has made the direct observation of silicon-29 spectra— 
at the 4.7% natural abundance of the isotope—practicable. 
Since no values of spin-lattice relaxation times have been 
reported for perhalosilanes, and Ti can be quite long for or-
ganosilanes not containing hydrogen directly bonded to sili­
con,22 we felt it advisable to include the shiftless paramag­
netic "relaxation reagent" tris(acetylacetonato)chromium-
(III)2 3 in our N M R samples. 

The 29Si N M R spectrum24 of a CDCl3 solution of the 
photolytically generated crystals along with added 
Cr(acac)3 is displayed in Figure 1. The spectrum consists of 
two single lines at chemical shifts (relative to external 
TMS) of 3.7 and -80 .0 ppm, respectively.25 The relative 
integrated intensities of the two lines, averaged over several 
spectra, is very close to 4.0 to 1, with the more intense line 
appearing at lower field. Crystals of SisCln were also pre­
pared as described in ref 17 and silicon spectra taken under 
conditions closely approximating those for the photolytical­
ly generated crystals. The main spectral features in the two 
sets of spectra are, within instrumental limits of resolution, 
identical. We must conclude that the pentasilane common 
to both systems does in fact possess the neo structure, Si-
(SiCb)4 . 

Two mechanistic pathways to the observed series of per-
chloropolysilanes produced by the SiCl3H photolysis seem 
plausible to us. The first involves disproportionation of 
SiCl3 radicals on recombination and the subsequent inter-
mediacy of SiC^.2 6 An alternative mechanism involves fac­
ile chlorine atom abstraction from silanes by various silyl 
radicals, with the polysilane products resulting from radical 
recombinations. We have at present no direct evidence in 
support of either mechanism; however, the abstraction route 
is consistent with our preliminary observation that mercury-
sensitized cophotolysis of SiF3H and SiCU generates 
SiF3Cl (SiCl4 itself is unaffected by Hg(3P) under the con­
ditions employed). Further work related to mechanistic 
pathways and additional silicon N M R studies on perchloro-
polysilanes is in progress. 
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Novel Inactivators of Plasma Amine Oxidase 

Sir: 

Studies of the mechanism of action of plasma amine oxi­
dase have indicated that at some stage during the oxidation 
a proton is abstracted from the carbon atom which is oxi­
dized.1 We have reported that propargylamine and 2-chlo-
roallylamine irreversibly inactivate plasma amine oxidase2 

and proposed a mechanism of inactivation which is based on 
the ability of the enzyme to abstract a proton from these in­
activators. An additional approach to the irreversible inacti­
vation of that enzyme was suggested to us by the report that 
esters with sufficiently good leaving groups can undergo 
elimination reactions to form ketenes.3 Generation of a re­
active ketene species at the active site of an enzyme might 
lead to enzyme inactivation, probably by acylation of a 
group on the enzyme. Glycine esters appear to be good can­
didates for this kind of enzyme inactivation. We expected 
that plasma amine oxidase would catalyze the abstraction 
of a proton from the a-position of a glycine ester to form a 
carbanion, which could undergo either the normal oxidative 
process or an elimination reaction (eq 1) to produce an en­
zyme bound ketene. 
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Results obtained with several glycine esters are summa­
rized in Table I. All are good substrates relative to benzyl-
amine. Only the two a-amino esters which have good leav­
ing groups inactivate the enzyme. Ethyl glycinate and the 
/3-amino ester do not inactivate the enzyme. Furthermore, 
"R" is larger for the phenyl than the /7-nitrophenyl ester, 
which implies that as the leaving group becomes better, par­
titioning between inactivation and oxidation favors inacti> 
vation. When phenyl glycinate is added to plasma amine 
oxidase, the rate of oxygen consumption decreases to zero 
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