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Figure 1. An ORTEP drawing of Re(C3Et3)(N-2,6-C6H3-/-Pr2)[OCMe-
(CFJ)2I2 (3): 0(3)-Re-C(43) = 121.2°; 0(3)-Re-N(l) = 119.1°; 
N(l)-Re-C(43) = 119.8°; 0(2)-Re-C(41) = 141.8°; 0(2)-Re-0(3) 
= 83.2°; 0(3)-Re-C(41) = 105.5°. 

Preliminary studies show that some acetylenes are metathesized 
in the presence of 2c, the rate correlating with the size of the alkyl 
groups in the internal acetylene. 3-Heptyne (20 equiv) in the 
presence of 2c in pentane at 25 0 C is converted into a mixture 
containing a total of ~25% 3-hexyne and 4-octyne in 24 h; 75% 
of the initial 3-heptyne remains. 4-Nonyne under the same 
conditions is converted ~80% of the way to the expected equi
librium mixture in 1 h, while 5-undecyne is converted ~95% to 
the equilibrium mixture in 0.5 h. We propose (i) that metathesis 
proceeds via rhenacyclobutadiene complexes analogous to or re
lated to 3 and (ii) that rhenacycles containing the smallest sub-
stituents become sinks, i.e., they lose an acetylene most slowly 
and thereby limit the rate of metathesis.13 

We believe that 2a, 2b, and 2d do not react with internal 
acetylenes primarily because the metal is not electrophilic enough, 
although steric factors might also limit reactivity in the case of 
2d. These results should be compared with other metathesis 
catalysts in which activity varies dramatically with the nature of 
the alkoxide (acetylene metathesis by complexes of the type 
M(CRO(OR)3

1 (M = Mo or W) and olefin metathesis by com
plexes of the type M(CH-Z-Bu)(NAr)(OR)2 (M = W7'14 or 
Mo15)). 
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Fourier transform mass spectrometry (FTMS)1'2 is of great 
interest as a potential tool for analysis of high mass ions.3 Theory 
suggests an upper mass limit of at least m/z 375 000 for obser
vations by using a 2.54-cm cubic cell, 8-T spectrometer,3 and Hunt 
and co-workers have successfully observed horse cytochrome c 
molecular ions (m/z 12384) by using a 7-T tandem quadrupole 
Fourier transform mass spectrometer4 and a 10 KeV Cs+ source. 
Although they could obtain high mass resolution for (CSI)22Cs+ 

with m/z 5848.7, they were unable "...to monitor the image current 
or transient from large oligopeptide ions for more than a few 
milliseconds at a time...". Such an inability, if general, would place 
serious constraints on attainable resolution, which, under pres
sure-limited conditions, is directly proportional to observation time, 
t (s), and magnetic field, B (T), and inversely proportional to mass, 
m (amu), (eq I).5 Low-trapping efficiency can result from 

m/Am = 1.733 X Bt/m (1) 

pressure effects (increased collision frequency),5 magnetic field 
inhomogeneity,6 space-charge effects,7 and short ion lifetimes;8 

all can decrease t, with corresponding reductions in resolution. 
Because of the implications of observation time constraints 

regarding the applicability of FTMS to high mass organic analysis, 
it is desirable to evaluate the capabilities of the method in con
nection with laser desorption sources,910 which are well-suited for 
analysis of nonvolatile species. Analysis of polar synthetic polymer 
mixtures is of interest in this context both because of the intrinsic 
importance of such materials and because they provide a con
venient means of evaluating the possible scope of LD-FTMS.11 

Potential applications include the study of structures of biomo-
lecules with masses within the demonstrated range. Figure 1 
contains the high mass region of the spectrum of poly(ethylene 
glycol)-8000, obtained by co-addition of single-scan spectra from 
50 individual laser shots;12 this spectrum, which contains clearly 
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equipped with an autoprobe and a Tachisto 215 CO2 laser. Samples were 
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PPG-4000, ions below m/z 5500 and above m/z 6000 were ejected 250 ms 
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Figure 1. High mass region of laser desorption Fourier transform mass 
spectrum of poly(ethylene glycol)-8000. Lower mass cutoff m/z 2186. 
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Figure 2. A portion of the high resolution laser desorption Fourier 
transform mass spectrum of poly(ethylene glycol)-3350 between mjz 
2706 and m/z 4012. 
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Figure 3. A portion of the high resolution laser desorption Fourier 
transform mass spectrum of poly(propylene glycol)-4000 between m/z 
5500 and m/z 6000. Ions outside that range were ejected. 

identifiable potassium-attached oligomer ions up to m/z 9700 is 
the highest mass range LD-FTMS spectrum yet obtained. Figures 
2 and 3 are selected high mass regions of spectra of poly(ethylene 
glycol)-3350 and polypropylene glycol)-4000, respectively, dem
onstrating both unprecedented organic high mass resolution 
(Figure 2—160000 at m/z 3200, unapodized, for PEG-3350) 

(Figure 3—resolution 60000 at m/z 5922, unapodized, for 
PPG-4000) and accuracy, with mass measurement accuracy of 
8.59 ppm (o- = 6.3 ppm) for the 48 ions with m/z between 5500 
and 6000. 

In view of these results, obtained under conditions where 
space-charge effects were limited and by using a 7-T Fourier 
transform mass spectrometer of significantly lower magnetic field 
homogeneity (100 ppm over a 6.3 cc vol, drift rate ca. 6.5 ppm/h) 
than that employed by others, it appears that factors other than 
the masses involved, space-charge effects, or field inhomogeneity 
may be limiting in tandem instrument measurements. Not only 
are the present results fully consistent with expectations based 
upon the use of a 7-T magnetic field (rather than 3 T, used for 
our previous LD-FTMS studies) but also demonstrate that high 
mass laser-desorbed ions can be trapped for nearly 20 s, providing 
encouraging evidence of the potential of the method for accurate 
high resolution mass analysis of such species. 
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The fabrication of electronic devices by chemical vapor de
position is a rapidly expanding area of great current interest. 
Metal-organic chemical vapor deposition (MOCVD) routes to 
the preparation of semiconductor thin films, such as GaAs from 
GaMe3 and AsH3, are becoming increasingly attractive, due 
largely to the high growth rates, high purity, high crystal quality, 
and ease of process control that are characteristic of the MOCVD 
method.1 However, despite the intensive study of the synthesis 
of main-group materials by MOCVD, relatively few studies of 
the deposition of thin films that contain transition metals have 
been reported,2 largely because suitably volatile and reactive 
molecular CVD precursors are scarce. For example, palladium 
films are of interest as a potential replacement for gold as an 
electrical contact material in integrated circuits.3 This interest 
arises from its high electrical conductivity, its resistance to oxi
dation, and its economic advantages over gold. While palladium 
films have been made by electroplating,4 vacuum sputtering,5 and 
laser direct-write metallization,6 no CVD methods have been 
reported to date, despite the advantages offered by this technique. 
Here we report the synthesis of high-quality Pd and Pt films by 
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