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This study focuses upon the Lewis acid reactivity of XeF* with various bases in the gas phase and the determination
of the bond dissociation energy of XeF*. The bond dissociation energy of XeF* has been measured by using
energy-resolved collision-induced dissociation with neon, argon, and xenon target gases. Experiments with neon
target yield a 298 K bond dissociation enthalpy of 2.81 + 0.09 eV, and those with argon target give a similar value
at 2.83 £ 0.12 eV. When using a xenon target, a significantly lower value of 1.95 + 0.16 eV was observed, which
corresponds closely with previous measurements and theoretical predictions. It is proposed that the lighter target
gases give inefficient excitation of the XeF* vibration leading to dissociation at energies higher than the BDE.
Novel xenon-base adducts have been prepared in a flowing afterglow mass spectrometer by termolecular addition
to XeF* and by reaction of base with XeF*(H,O). New species have been characterized qualitatively by CID, and
it is found that the products formed reflect the relative ionization energies of the fragments. Among the new xenon-
containing species that have been prepared are the first examples of xenon carbonyls.

Introduction
The combination of xenon with other elements through

are now fairly common, and some, such as xenon difluoride,
are commercially available. Because of their availability, their

chemical means presents a scientific challenge. In 1962,Physical properties and reactivity are becoming better

Bartlett reported the first evidence of a xenon-containing
compound, believed to be XéPtR~, and shortly after
compounds such as XgF® XeF,;,* XeFs, and XeOR® were
described. Until 1980, the only stable xenon-containing

understood!* For example, xenon difluoride is known to
be a strong Lewis acid and acts as such in most applica-
tions?!® Its Lewis acidity has been studied extensively in both
the solid and solution phases. Thus, molecules with highly

compounds generally had xenon bonded to F or O, although€lectronegative atoms such as O and N and even activated

the carbon-bonded species ¢¢¢t had been detected by

ICR mass spectrometfy.The landscape changed in the early
1980s when several xenemnitrogen-bonded species were
reportec®1® Many types of xenon-containing compounds

*To whom correspondence should be addressed. E-mail:
purdue.edu.
(1) Bartlett, N.Proc. Chem. Soc., Londdi962 218.
(2) Hoppe, R.; Dahne, W.; Mattauch, H.; Rodder, K. Mhgew. Chem.,
Int. Ed. Engl.1962 1, 599.
(3) Hoppe, R.; Dahne, W.; Mattauch, H.; Rodder, K. Ahgew. Chem.

pgw@

1962 74, 903.

(4) Classen, H. H.; Selig, H.; Malm, J. G. Am. Chem. S0d.962 84,
3593.

(5) Malm, J. G.; Sheft, I.; Chernick, C. lJ. Am. Chem. S0d.963 85,
110-111.

(6) Holtz, D.; Beauchamp, J. ISciencel971 173 1237-1238.

(7) Hovdy, J. K.; McMahon, T. BJ. Am. Chem. S0d.986 108 528—
529.

(8) Schumacher, G. A.; Schrobilgen, Glidorg. Chem1983 22, 2178—
2183.

(9) DesMarteau, D. D.; LeBlond, R. D.; Hossian, S. F.; NotheJ.DAm.
Chem. Soc1981, 103 7734-7739.

(10) Sawyer, J. F.; Schrobilgen, G. J.; Sutherland, Biafg. Chem1982

21, 4064-4072.

10.1021/ic034301w CCC: $25.00
Published on Web 06/19/2003

© 2003 American Chemical Society

carbon-based ligantfsbond readily with XeE, with most
products involving a XeF moiety. Several of these species
and methods of generating them are reviewed by Schrobil-
geni®who gives a fairly comprehensive list of XéBdducts
with hydrocyano, perfluoroalkyl, alkyl nitrile, and perfluo-
ropyridine ligands and inorganic bases, such a&sSR;, in

the condensed phase. XeEontaining compounds have been
primarily characterized by means of X-ray crystallography,
Raman/IR spectroscopy?F and 2°Xe NMR, and mass
spectrometry/~20
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Although much of the previous work has involved the to react with neutral reagents added through micrometering valves.
characterization of XeFreagents in the condensed phase, Other ions observed from the El of xenon difluoride include™Xe
some gas-phase studies have been performed. Both posiand XeFs* under normal operating conditions, in agreement with
tive?22and negativé®24ion mass spectrometry of XgBas yvhgt has been reported previou%‘?yAdditiop of. air near the
been reported. Positive ion electron ionization (EI) of xeF onization source or water downstream readily yields Xr0).
produces XeF, XeF', and X&', whereas negative El leads lons generated in the flow tube are sampled thtbad mmnose

B s _ cone orifice into a differentially pumped region, where they are
to XeF", XeF’, and F. There have also been several analyzed with a triple quadrupole mass filter. Collision-induced

positively charged xenon cluster ions investigated, such asgissqciation (CID) is carried out by mass selecting specific reactant
XeNOs+ 25 Xe,Fst 2628 C,H,Xe™, and GH XeF. 2 A recent ions with the first quadrupole and injecting the ion into the second
mass spectrometric study by Zelenov ePaxamined xenon  quadrupole, which serves as a gastight collision cell containing
species such as Xgfn = 1-6), XeG;, XeO,, and XeOf, the target gases neon (BOC Gases), argon (Airco), or xenon
and the corresponding cations, and reported the determinatior(Spectra Gases). The CID collision energy is controlled by the
of various thermochemical parameters such as ionizationpole offset voltage, and the absolute energy origin is established
energies, appearance energies, enthalpies of formation, an@Y using retarding potential analysis. The uncertainty in the absolute

binding energies. Christe and Dix8rhave discussed the
oxidizing strength of XeF, as measured by the Xé&*
binding energy.

In conjunction with our recent studies of main group

energy scale is estimated to #6.15 eV in the laboratory frame.
Product ions are mass analyzed with the third quadrupole and
detected with a channeltron particle detector operated in pulsed-
counting mode.

Cross sections for CIDy, are calculated usindl, = oNI, where

a2 ; : ) " :
fluorides?> we have examined the properties and gas-phase| anq |, are the intensities of the product and reactant ions,

reactivity of xenon containing ions. In this work, we describe
the determination of the bond dissociation energy in XeF
and an examination of the reactivity of the gaseous ion. We
find that XeF is a Lewis acid, in agreement with previous
characterization, and show that a wide variety of XeF

respectively,N is the number density of the target, ahis the
effective collision path length. The path length is calibrated to be
24 + 4 cr? by using the reaction of Ar+ D,.3> Cross sections

are measured as a function of target pressure and extrapolated to
zero pressure, single-collision conditions.

containing ions can be generated by direct addition of base Cross sections are modeled with the exponential expression

or by reaction of base with XefH,0).

Experimental Section

Instrumental/Data Analysis. All experiments were carried out
using a flowing afterglow-triple quadrupole mass spectrometer that
has been described previoudh?* XeF" is prepared by 70 eV El
of XeF, and carried by helium buffer gas (ca. 0.400 Torr, flow-
(He)= 190 STP cr#s) through the flow tube, where it is allowed
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shown in eq B537whereE is the center-of-mass collision energy
of the parent iong; is the fraction of the ions with internal energy
Ei, Ep is the dissociation energy,is a parameter that reflects the
energy deposition in the collisiofi,andoyg is a scaling factor. The
data are modeled by adjusting the parameters to correspond with
the steeply rising portion of the appearance curve directly above
the onset. Also convoluted into the fit are the ion kinetic energy
distributions3® approximated as a Gaussian with a 1.5 eV (labora-
tory frame) full width at half-maximum and a Doppler broadening
function to account for motion of the target. Data analysis and
modeling of the cross sections were carried out using the CRUNCH
4D program?>=37

o(E) = 0oy G(E+E ~ E)'/E (1)

Experimentally determined dissociation energigscorrespond
to 0 K AE values and are converted to 298 K bond dissociation
enthalpies by using the integrated heat capacities of reactants and
products, calculated from theoretical frequencies. Uncertainties in
enthalpy values are calculated by statistical combination of the
uncertainty in the absolute energy scale for the experimedilb
eV laboratory frame) and the standard deviation of values obtained
from replicate experimental trials.

Materials. Reagents were used as received without further
purification. Xek was purchased from SynQuest Laboratories
(Alachua, FL). All other reagents were purchased from commercial
sources.

Computational Details. Geometries, energies, and vibrational
frequencies fof32XeF" have been calculated at various levels of
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Figure 1. Simple molecular orbital description of X&F

theory using Gaussian 98The LANL2DZ40-44 and SDI¥° basis Table 1. Fitting Parameters for the Modeling of XéFCID Cross

sets were used for the calculations. Levels of theory includetfHF, Sections

MP2#6:47 two-configurational SCF (MCSCF(2,2)), QCISD(¥), target gas Eo (eV)P ne AHzo (V)P
BLYP %51 and B3LYP®2 In addition, with the LANL2DZ basis neon 2.75£ 0.09 1.4+0.1 2.81+ 0.09
set, dynamic correlation was included by using an MP2 calculation argon 2,76+ 0.12 1.7+40.3 2.83+ 0.12
with the MCSCF(2,2) orbitals as implemented in Gaussian 98. This ~~ *€M" 1.88£0.16 1.8+0.2 1.95+ 0.16

calculation is designated in this work as MCSCF(2,2)-MP2. Default 2 Parameters used for the model function in e 3ee text for discussion
SCF and geometry convergence criteria were used in all calcula- of uncertainties® Uncertainty is one standard deviation.
tions. The optimized geometry reported for the MCSCF(2,2)-MP2

calculation was obtained manually. 1. The key orbitals in the wave function are e (po) and

o~ (po*) orbitals. From the MO diagram it appears that the
Results and Discussion ground state of XeF has a doubly occupied™ orbital.
However, two-configuration SCF (MCSCF(2,2)) calculations
show that a single configuration is not sufficient and that
proper description of the wave function requires a mixture
of (o%)? and @)? configuration reatin + wav
with IF, and a molecular orbital diagram is given in Figure funt(:tio)n. At ?hebl\/I)CSC((.)‘,F(g,2)7L2NSL’ZgZe?evegl o?ztheor?/, tehe

Tell +\2 —\2 1 _

(39) Frisch, M. J.; Trucks, G. W.: Schlegel, H. B.. Scuseria, G. E.; Robb, <! CO€fficients,c. andc-, on the )% and ()” configura
M. A.; Cheeseman, J. R.; Zakrzewski, V. G.; Montgomery, J. A., Jr.; tions at the optimized geometry are 0.938 an@.347,
Stratmann, R. E.; Burant, J. C.; Dapprich, S.; Millam, J. M.; Daniels, respectively@z +c2= 1) such that thed_)z configuration

A. D.; Kudin, K. N.; Strain, M. C.; Farkas, O.; Tomasi, J.; Barone, . ..
V. Cossi, M.: Cammi, R.. Mennucci, B.; Pomelii, C.. Adamo, C.. Makes up~12% of the wave function (1@0?%). A similar

Clifford, S.; Ochterski, J.; Petersson, G. A.; Ayala, P. Y.; Cui, Q.; calculation with IF finds that, andc_ are 0.975 and-0.223,

Morokuma, K.; Malick, D. K.; Rabuck, A. D.; Raghavachari, K.; - 2 ; :

Foresman, J. B.; Cioslowski, J.; Ortiz, J. V.; Baboul, A. G.; Stefanov, respectively, such that the() .conflguratlon makes UP |§SS
B. B.; Liu, G.; Liashenko, A.; Piskorz, P.; Komaromi, I.; Gomperts, than 5% of the wave function. Although the optimized
R.; Martin, R. L.; Fox, D. J.; Keith, T.; Al-Laham, M. A.; Peng, C. ; ; ; ;
Y.; Nanayakkara, A.; Gonzalez, C.; Challacombe, M.; Gill, P. M. W.; Iengf[hs sgggest Fhat contributions from the antlbondlng
Johnson, B. G.; Chen, W.; Wong, M. W.; Andres, J. L.; Head-Gordon, configuration are likely overstated at the MCSCF(2,2) level

M.; Replogle, E. S.; Pople, J. &aussian 98revision A.9; Gaussian,  of theory, the results indicate that electronic correlation is
Inc.: Pittsburgh, PA, 1998.

(40) Dunning, T. H., Jr.; Hay, P. J. Methods of Electronic Structure Theory. required for a proper description of the electronic structure.

Molecular Orbital Picture. Before reporting the experi-
mental results, we provide a brief overview of the electronic
structure of XeF. The ion is a simple diatomic, isoelectronic

In Modern Theoreticai Chemistnschaefer, H. F., lll, Ed.; Plenum Bond Dissociation Energy.The bond dissociation energy
) P YO IS NOL SO 2T pgtom. prys,  (BDE) I XeF" has been measured by using energy-resolved

Lett. 1989 89, 418-422. CID. Cross sections fot32Xe" formation upon CID of
(42) Hay, P. J.; Wadt, W. Rl. Chem. Phys1985 82, 270-283. 132XeF" with neon, argon, and xenon target are shown in
(43) Hay, P. J.; Wadt, W. Rl. Chem. Phys1985 82, 299-310. . ! .
(44) Wadt, W. R.; Hay, P. I. Chem. Phys1985 82, 284-298. Figure 2, along with modeled fits to the data. Parameters
(45) Roothan, C. C. Rev. Mod. Phys1951, 23, 69-89. used to calculate the fits shown in the Figure 2 are listed in
(46) r;;‘%ggggg' M.; Pople, J. A.; Frisch, MChem. Phys. Let1988 Table 1. Two different values for thAHaeg(Xet—F) are
(47) Saebo, S.; Aimlof, Chem. Phys. Letl989 154, 83—89. obtained from the data. Values obtained when using neon
(48) Spfpé%' 6{-}%7”593“'@0“0& M.; Raghavachari) KChem. Phys987 (2.81+ 0.09 eV) and argon (2.8% 0.12 eV) targets are in
(49) Lee, C.; Yang, W.; Parr, R. ®hys. Re. B 1988 37, 785-789. agreement with each other, whereas a lower value of 1.95
(50) Becke, A. D.Phys. Re. A 1988 38, 3098-3100. + 0.16 eV is obtained with xenon as the target. The xenon
(51 {"g;hé'gg'_%ga‘””' A.; Stoll, H.; Preuss, iZhem. Phys. Let1989 value is in good agreement with the value of 2.03 eV
(52) Becke, A. D.J. Chem. Phys1993 98, 5648-5652. (technically a lower limit) reported by Berkowitz and co-
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2.0 alternate dissociation process, Xe F', is higher by

151 Ne target approximately the difference in the ionization energies of
; Xe and F, 5.29 eW:%

1.0 For comparison, the 298 K BDE in X&Rvas calculated

05 - Ey=275¢V by utilizing the reaction in eq 2, which minimizes potential

systematic errors resulting from uneven treatment of cor-
0.0 ) ) 3 . 5 . relation. The BDE in XeF can be calculated from the
enthalpy change for the reaction in eq/&H,s5(eq 2), by
using eq 3, where the 298 K BDE(IFF 2.91 eV, as
determined from the 298 K heats of formation for IF, I, and

0
2.5

.0 Ar target

1.5 F_SG
1.0 E,=2.76 eV
05 \ XeF" +1—IF + Xe" 2
0.0 — T T
0 1 2 3 4 5 6 1 8 BDE(Xe"—F) = AH,qeq 2)+ BDE(IF) 3)

Absolute Cross Section, A2

10 | Xe target o
’ Calculated bond dissociation energy values for XaFe

listed in Table 2. Also included in Table 2 are the optimized

bond lengths and calculated harmonic frequencies for'XeF

and IF. Absolute energies are available in the Supporting
Information. Whereas the bond lengths for Xefalculated

051 E,=188 eV

0.0 : ‘ . :
o 2 4 6 8 10 with the SDD basis set are shorter than those obtained when
Collision Energy (c.m.), eV using the LANL2DZ basis set, the bond lengths for IF are

Figure 2. Absolute cross sections for formation of Xapon CID of XeF similar, regardless of basis set, and are ca. 0.1 A longer than

with neon, argon, and xenon target gases. The solid line is the modeled fit ; ;
of the data as described in the Instrumental/Data Analysis section. Dashedthe experlmental valué. The best agreement with the

lines are the nonconvoluted fits of the data. Dissociation energies at 0 K €Xperimental BDE is obtained by using the highly correlated
are indicated with arrows. (QCISD(T),MCSCF(2,2)-MP2) and density functional meth-

_ S ods with the LANL2DZ basis set. Bond dissociation energies
workers?? measured by using threshold photoionization optained with the SDD basis set are much larger than the
spectroscopy, and agrees with previously reported theoreticalexperimentally determined value.
predictions® The values obtained with neon and argon | ewis Acidity and Reactivity of XeF*. Schrobilgen and
targets are likely too high and are believed to result from -q-workers have shown that XeFeacts as a Lewis acid in
impulsive dissociations due to electronic excitation of the gojution and can form complexes with many Lewis ba&ges.
smal'l target molecules, a phenomenon that has been observegsg forms gas-phase complexes with Lewis bases such as
previously in the CID of VO.** Although low-energy CID  ethylene?? methanof? and acetonitrilé? We have examined
generally occurs through vibrational excitation, it has been the reactivity of XeF with a series of Lewis bases and found
proposed that collisions can lead to efficient electronic that formation of complexes can occur by termolecular
excitation, even at low collision energies. This is more likely addition in the flow reactor and by ligand exchange. Thus,
to occur when the system has many closely spaced energyxer+(H,0), which can be formed by the ionization of XeF
levels, such as those created by different configurations of jn the presence of a small amount of air or water vapor,
nonbonding electrons, or when the target atoms are small,ndergoes ligand exchange with a wide variety of bases. The
such that vertical excitation is more likely. Collisions with
a larger target, such as xenon, are more likely to excite (55) Lias, S. G.; Liebman, J. F. lon Energetics DataNIST Chemistry

i i i i i WebBook, NIST Standard Reference Database Numbéirg@rom,
vibrational levels in the ground electronic state. It is also P 1. Mallard W. G.. Eds. National Institute of Standards and

SUgge_Sted that the polarizability of_xenon may affect the Technology: Gaithersburg, MD 20899, Mar 2003 (http://webbook.nist.
potential energy surfaces for the excited states, such that the(56) gACfJV)-fy Y- Lieb L E- Stein S.E N Th hemical
H e H : eefy, H. Y.; Liebman, J. F.; Stein, S. E. Neutral ermochemica
dissociation occurs at the adlapatlc thresﬁélﬂhe agree- . Data. INNIST Chemistry WebBook, NIST Standard Reference Database
ment between the values obtained with neon and argon is  Number 69 Linstrom, P. J., Mallard, W. G., Eds.; National Institute
consistent with the electronic excitation explanation and ?gtiﬁjw:gggoi”gi;%%@q°'°9y: Gaithersburg, MD 20899, Mar 2003

suggests the existence of an excited state (or states) of XeF (57) Huber, K. P.; Herzberg, G. Constants of Diatomic MoleculesIIBT

with a term energy of ca. 2.8 eV. Our value for the bond Chemistry WebBook, NIST Standard Reference Database Nunber 69

: . P Linstrom, P. J., Mallard, W. G., Eds.; National Institute of Standards
dissociation energy of XeF1.95+ 0.16 eV, is S|gn|f|cantly and Technology: Gaithersburg, MD 20899, Mar 2003 (http://webbook.
larger than a recently reported value of 1.460.05 eV, nist.gov).

(58) MacDougall, P. J.; Schrobilgen, G. J.; Bader, R. F.IWgrg. Chem.
1989 28, 763-769.
(59) Atting M.; Cacace, F.; Cartoni, A.; Rosi, M. Mass Spectron2001,

derived from ion appearance energiéghe BDE for the

(53) Schider, D.; Harvey, J. N.; Aschi, M.; Schwarz, B. Chem. Phys. 36, 392-396.
1998 108 8446-8455. (60) Attina M.; Cacace, F.; Cartoni, A.; Rosi, M. Phys. Chem. 200Q
(54) Aristov, N.; Armentrout, P. BJ. Phys. Chenil986 90, 5135-5140. 104, 7574-7579.
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Table 2. Calculated Bond Lengths and Vibrational Frequencies forXafd IF and Bond Dissociation Energy of XeF

XeF* IF
theoretical method bond length vibratior? bond length vibratior? XeF" BDE®
LANL2DZ basis
HF 1.939 643 1.949 629 151
MCSCF(2,2) 2.144 339 2.047 459 2.20
MP2 2.012 545 2.015 542 1.68
QCISD(T) 2.061 446 2.021 525 1.84
MCSCF(2,2)-MP2 2.101 2.034 1.96
B3LYP 2.007 556 2.009 546 1.86
BLYP 2.042 577 2.041 509 1.97
SDD basis
HF 1.856 704 1.965 636 2.31
MCSCF(2,2) 1.998 431 2.065 457 2.65
MP2 1.924 602 2.030 546 2.30
QCISD(T) 1.943 544 2.037 528 2.53
B3LYP 1.912 623 2.022 553 2.61
BLYP 1.941 586 2.037 514 2.77
exptl 1.910 610 >2.03
1.06+ 0.08'
1.95+0.16

aOptimized bond length in AP Calculated harmonic frequency at optimized geometry, in‘ciiThe bond dissociation energy at 298 K; derived from
the calculated\Hzgs for the reaction in eq 2 and 298 K BDE(IF 2.91 eV (calculated from 298 K heats of formation of IF, I, and F listed in ref 56) using
eq 3; value in eVd An MCSCF(2,2) calculation with MP2 correlation; the optimal bond length is found by manual séamtP2 energies used for | and
Xet. ZPE and thermal corrections calculated from QCISD(T) vibrational frequeridieserence 579 Reference 22" Reference 30. This work.

Table 3. Gas Phase Reactivity of XéFwith Various Bases

base PA (kcal/mof) IE (eV)° CID products
Formed by Reaction with FXe@®d)*
pyridine 2223 9.26: 0.01 (CeHsN)™
ethyl acetate 199.7 10.0610.05 (CH3CO,CoHs)™, XeFr
diethyl ether 198.0 9.5% 0.03 (GHsOCHy)™, (C2HsOCHs)*
cyclopentanone 196.9 9.260.01 (GHg)™, (CsHgO) ™
THF 196.5 9.40t 0.02 (C4HgO)"
ethylene glycol 195.0 10.16 (HOCH ,CH,0H)*, XeF"
2-butanol 194.8 0.88:0.03 (CHg)*, (CaH100)*, XeFF, XeF*(H20)
acetone 194.1 9.703 0.006 (C3HeO)*, (CaHsOF )", XeF*
propanoic acid 190.5 10.440.06 (C3H40)™, (CsHeO2) ™, XeF+
toluene 187.4 8.82& 0.001 (CH3CgHs)™
fluorobenzene 180.7 9.260.01 (FCeHs)™
methanol 180.3 10.84 0.01 XeF+t
benzene 179.3 9.243730.00007 (CeHe)™, (FGsHg)™
CH(CN), 172.8 12.8+ 0.1 XeF*
H.S 168.5 10.45# 0.012 XeFt, Xet(HzS)
Formed Only by Direct Addition to XeF
CRCOOH 170.1 115 Xe, XeF+
CRCH,OH 167.4 11.49 XeF
H>0 165.2 12.62H 0.002 XeF
CcO 142.0 14.014t 0.0003 XeF*, Xe*(CO)
N-O 131.4 12.889- 0.004 XeF*, Xe*(N;0)
CHy 129.9 12.6 0.01 XeF
CO, 129.2 13.77# 0.001 XeF*, Xet(COy)
No XeF" Adduct Formed
aniline 210.9 7.72@ 0.002 N/Ad
phenol 195.3 8.490.02 N/Ad

aProton affinities from ref 61P lonization energies from ref 55.Bold fragments represent the major product from 25 eV (laboratory frame) CID with
Ar target.d Aniline and phenol form clusters with XéfH,0) as described in the text.

bases that have been found to displace water in"}efO) and found to form complexes with X&my direct addition
are listed in the top part of Table 3 and include ethers, are listed in the middle section of Table 3, along with their
alcohols, carbonyls, aromatic compounds, nitriles, and sulfur- proton affinities. The bases listed in the top part of the table
containing species. The proton affinities (PA’s) of the bases will also form complexes by termolecular addition, but
are included in Table 3 for referenteAll of the bases that  reaction with XeFE(H,0) is more efficient. Remarkably,
displace water in XeRH-O) have higher proton affinities  XeF" complexes can be made with even very weak bases
than water.

Bases with proton affinities below165 kcal/mol do not (61) Hunter, E. P.; Lias, S. G. Proton Affinity Evaluation. MIST

appear to react with XQEHZO)_ However, in those cases Chemistry WebBook, NIST Standard Reference Database Number 69
Linstrom, P. J., Mallard, W. G., Eds.; National Institute of Standards

the _a}ud—base Complexes can be formed by termOIe(_:U|ar and Technology: Gaithersburg, MD 20899, Mar 2003 (http://webbook.
addition of base to XeF Thus, the bases that were examined nist.gov).
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such as MO (PA=131.4 kcal/mol), CH (PA = 129.9 kcal/ XeF*(CO), which loses F upon CID to form a xenon

mol), and CQ (PA = 129.2 kcal/molf* Two species, aniline  carbonyl complex, Xe(CO). These ions are the first reported

and phenol, were found to not form adducts with Xefader examples of xenon carbonyls. The$and HO adducts of

any conditions, and reaction with these bases leads insteacdkeF" can be considered as protonated fluorox&ahd

to low yields of clusters with Xef{(H,0). fluorothioxenol®® respectively. Further characterization of
CID has been carried out with all of the XeEomplexes these complexes is in progress.

that have been formed, and the CID products are listed in

the far-right column in Table 3. The major fragments  Acknowledgment. This work was supported by the

obtained at 25 eV (laboratory frame) with argon target are Purdue Research Foundation. Thanks also go to the donors

shown in bold. In general, the observed products can beof the Petroleum Research Fund, administered by the

understood in light of the ionization energies of the frag- American Chemical Society, for partial support and to the

ments. For bases with ionization energies greater than thatNational Science Foundation (Grant No. CHE-0137627). We

of XeF (10.3 eV):® XeF' is the major CID fragment. If the  thank Professor Jeremy Harvey for insight into xenon

ionization energy of the base is less than that of XeF, then calculations and Professor Kent Ervin for useful discussion

ionized base is the major product observed. However, thereabout impulsive dissociations.

are other fragmentation pathways observed. Fragmentation

of the base radical cation or XéHs observed for some

systems. Additionally, with 2-butanol, the X&fH,0) prod-

uct is formed. In the cases of acetone and benzene, loss o

a labile xenon atom is seen, leaving a fluorinated base. Also

seen with small bases with lower PA’'s {65 kcal/mol) is

the loss of Fleaving Xe(base€). This fragmentation is seen  |c034301W

with H,S (~20%), CO (5%), and to a minor extent(2%)

N-O and CQ. (62) Pettersson, M.; Khriachtchev, L.; Lundell, J.;dg@n, M.J. Am.
In terms of novel xenon-containing species, many new .., Siem: S0c1999 121, 11904 11905.

- . © (63) Pettersson, M.; Lundell, J.; Khriachtchev, L.; Isoniemi, E.s&an,
adducts have been prepared. Of particular interest is M. J. Am. Chem. S0d.998 120, 7979-7980.

Supporting Information Available: Calculated bond lengths,
frequencies, and absolute energies for XaRd IF given at several
%evels of theory with calculated absolute energies of Xéad |
included. This material is available free of charge via the Internet
at http://pubs.acs.org.
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