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Ab initio calculations have been performed on novel compounds that may greatly expand the scope of rare
gas chemistry. These molecules are insertion compounds of xenon into unsaturated hydrocarbons, including
acetylene, benzene, and phenol. We present computational evidence that molecules suétea&i,
H—Xe—CsHs, and H-Xe—0OGCsHs exist. Computational results suggest also the existence of a series of xenon-
insertion compounds for larger hydrocarbons of these types. The predictions are not restricted to molecules
with only one xenon atom inserted in them but molecules such-a¥e+C,—Xe—H and H-Xe—C,—Xe—
C,—Xe—H are computationally stable as well. This suggests the existence of linear polyméeHC,),—

Xe—H for arbitrary largen. All predicted xenon-insertion molecules form a new class of possible precursors
and intermediates for synthetic organic and organoelement chemistry.

Introduction they are best described as an ion pair FiRRg, even though

. ) ) they have a nonnegligible fraction of covalent character in the
The electronic structure of rare gas atoms in their ground Rg—Y bond1617 The HRgY molecules are strongly polar in

state is extremely stable, causing the unique chemical inertnessheir equilibrium structures, but experimental evidence in low-
of these elements. Bartlétprepared the first compound with  temperature matrixes indicates that they dissociate to their
a chemically bound xenon atom, X@tFs] —. This was followed neutral fragments, i.e., via the HRg¥ H + Rg + Y dis-

over the years by the preparation of a range of compounds of gyiation channdi-12.18

krypton, xenon, and radoh’ In recent years, a renaissance in | this paper, a novel class of rare gas compounds is predicted
rare gas chemistry has taken pldcEspecially, the use of  hat may greatly expand the scope of the field. The concepts of
fluorinated xenon compon:nds Xgénd Xeh, and their related  torming and stabilizing xenon-containing compounds in the way
cations [XeF} and [XeR]" have had a dramal'gc effect on the  gemonstrated for both organoxenonium salts and rare gas
advent of the chemistry of XeC compounds:'® The [FXe'] containing hydrides, have been elaborated further. Here, we
cation has been a basis for preparation of new xemanbon characterize computationally several new insertion compounds
bonds due to .I'[S rather strong omda}pn potential. Additionally, o xenon into unsaturated hydrocarbons, including acetylene,
organoxenonium salts offer a promising access to new xenon  penzene, and phenol. Thus: (1)-Me—CoH, H—Xe—CeHs
carbon compounds because they have lower oxidation potentialand H-Xe—OCsHs are shown to be computationally stable. This
than [FXe’]. The stability and reactivity of organoxenonium g gqests also existence of a series of xenon inclusion compounds
salts [RXe][Y] depends on the nature of the organic group R for larger hydrocarbons of these types. (2) Stability ef¥e—

and the counteranion [Y.° The carbon bound to xenon in such Co—Xe—H and H-Xe—C,—Xe—C,—Xe—H is predicted, sug-

a salt is also part of the aryll_-system. Here, the XeC bpnd gesting existence of linear polymers-Xe—C,),—Xe—H for

is strengthened electrostatically because Xe polarizes theypitrary largen. The existence of these organoxenon hydrides
adjacentr-system, whereas an electron withdrawing fluorine geems to be a revolutionary new aspect of rare gas chemistry,

substituent would make the aryt-system electron-poor. 4 they differ completely from presently known compounds.
Moreover, the more extendedsystem tends to increase the

stability of the Xe-C bonad? Computational Methodology

Another major development in rare gas chemistry was the
preparation and characterization of hydrides of the form HRgY,
where Rg is a rare gas atom and Y is an electronegative

11-15 imi VA i
group: These compounds bear some similarity in electronic high level of electronic structure theory is used to compute a

structure and nature of bonding to the organoxenonium Saltsminimum on the potential enerav surface of the svstem that
because the stability of these compounds depend on the stability P oy Y

of the [HRg"] cation and the electron affinity of Y. The HRgY corresponds o the predicted mqlecule at its equilibriulm
molecules obtain their stability from ionic configurations and structure. Electronic structure algorithms such as perturbation
theory (MP2§° and coupled cluster (CCSD(%J)were employed

for this purpose. For all xenon-containing compounds the

The properties of the new compounds are studied by familiar
ab initio methods, which by experience with other relevant
compounds should be suitable hé¥é219First a sufficiently
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of the carbon atoms. The-€H bond distances are predicted to
be 1.087 A for the &H bond next to the XeC bonds,
diminishing to 1.085 A for the next €H bonds, and being
1.084 A for the G-H bond on the opposite side of the aryl ring
from the Xe-C bond. The G-H bond distance computed for
the benzene monomer at the MP2/6+34(d,p) level is 1.083
A. The computed (NBO) partial charges of the various carbon-
bound hydrogens are the same for all hydrogen ater@s2a3).
The computed atomic charge on Xetif.62, a negative charge
of —0.29 resides on the carbon atom involved in the-Xe
bond, and the atomic charges within theHg ring are
nonuniform: the negative partial charges on carbons diminish
the further away the atom is from the positive Xe center. It
must be noted that the hydrogen atom bound directly to Xe has
8 kel a negative charge of0.24, which is almost as large as those
on the carbon atoms. This corresponds with the charge-transfer
nature of the rare gas containing hydrides, in which also
- negatively charged hydrogens were found in theX tail 11:12
Figure 1. Equilibrium structure of HXe—CeHs computed at the MP2/' Analysis of the bonding responsible for forming a-Me—Y
LJ18/6-3HG(d,p) level. Interatomic distances (A) are shown. Partial functional group in the rare gas hydrides is partly ionic and

atomic charges (NBO) are indicated. partly covalent, the ionic contribution dominating in the-Xé

basis set was fully decontracted. This basis set is denoted aP0nd 1??7(1 the covalent nature being prevalent in the-Me
LJ18. For xenon-insertion compounds of benzene and phenol,20nd:>*"A similar nature of binding is found in HXef!s as
the standard 6-3%G(d,p) basis set was used for economical well, with the exception that in this molecule the partial charge
reasons. For compounds derived from acetylene the larger©f the hydrogen bound to Xe is aimost equal with the partial

6-311++G(2d,2p) basis set was used to describe the H and C ¢harge found on the atom attached to Xe from the electrone-
atoms. gative moiety. In the HRgY molecules the atom of the attached

The harmonic vibrational spectra of the compounds were Moiety carriesalargl;lelrznegative partial charge than the hydrogen
computed from the electronic structure algorithms, to confirm in the Xe-H group:+

that the stability is not marginal: High frequencies, i.e., stiff ~ The computed harmonic vibrational spectrum of HXeEE
vibrations, indicate greater stability of the species. All the species at the MP2/6-33+G(d,p) level is shown in Table 1. In general,
studied here correspond to local, rather than global, minima onthe vibrational properties of this molecule are close to the
the potential energy surface: That is, the decomposition of benzene monomer computed at the same level of theory. The
HRgY into at least one set of products (e.g., HRgYRg+HY only significantly new vibrational absorptions are those due to
or HRgY — H+Rg+Y) is exoergic and is prevented from taking the Xe—H tail of the molecule. The XeH stretching vibration
place only by the presence of energy barriers. Thus, theis at 1317.7 cm?, that of the Xe-C stretching mode is 178.3
compounds are metastable, as are the Ar, Kr, and Xe hydridescm™%. These are relatively stiff frequencies, corresponding to
reported!~15 Given a suitable preparation strategy, metastable chemically bound molecules, rather than to weakly interacting
compounds can be made, provided the protecting barriers arevan der Waals complexes. However, the estimated position of
sufficiently high to prevent decay over the laboratory time scale. the Xe—H stretching is lower than typically found for this
Energy differences between the species and relevant productdingerprint vibration of the rare gas hydrid¥st?2 The strong

are important properties, and were computed for the systemsionic nature of the molecule, i.e., [HXHCgHs], is highlighted
studied. Exploration of the full, multidimensional potential inthe computed infrared intensities. In accord with the rare gas
energy surface of the system is, of course, not feasible. For mosthydrides, the Xe H strecthing is predicted to be very intense
systems, the potential surface was explored in the vicinity of and the computed intensity is about 1500 km TolThe

the equilibrium structure, to provide some test of the existence H—Xe—C bending mode at 985.3 crhis an intense vibrational

of sufficiently high surrounding energy barriers. For several of mode and the predicted intensity is almost 190 km ThaDn

the compounds, the potential energy along a coordinate leadingthe contrary, the XeC stretching mode at 178.3 cthis
from the local minimum to products was scanned, to assess thepredicted to be rather weak (9.6 km ml The two lowest
barrier along this transformation. In the present cases, essentiallyfrequencies at 114.7 and 92.4 chare due to the bending and
infinite tunneling decay times were estimated, predicting that torsional vibrations of the HXe—C tail and these bands appear
the compounds are practically stable at temperatures closeto be extremely weak.

to O K. The HXeGHs molecule is predicted to be 5.47 eV higher in
energy compared to the neutral fragment dissociation limit Xe
+ CgHe, but we estimate a high barrier along the-Ke—C
HXeCe¢Hs: Xenon Inserted in Benzene.The optimized bending coordinate, which is sufficient to prevent the dissocia-
equilibrium structure of planar HXe€ls is shown in Figure 1. tion from taking place at low cryogenic temperatures. The
The computed XeH and Xe-C bond distances are 1.880 and metastable species is lower by 0.21 eV than the 3-body
2.401 A, respectively. The carbewarbon bonds vicinal to the  dissociation products H- Xe + C¢Hs, sufficient for stability
Xe—C bond appear only little affected by the Xe-insertion against this process only at very low temperatures. HkgC
compared to the benzene monomer but the secen@ Bonds is related to the experimentally known FXg@,?? but the
are elongated from 1.398 to 1.403 A, which indicate a slight hydrocarbon is expected to have many different properties from
stretch of the aryl ring. Similarly, the hydrogens attached to the fluorinated compound, e.g., as a starting reagent for further
the carbon atoms are stretched out with increasing partial chargesynthesis, where it should open many new possibilities. We

el P L

Results
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Figure 2. Equilibrium structure of H-Xe—OGCsHs computed at the
MP2/L.J18/6-3%G(d,p) level. Interatomic distances (A) are shown.

Partial atomic charges (NBO) are indicated.
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TABLE 1: MP2/LJ18/6-31+G(d,p) Computed Vibrational
Frequencies (cnt!) and Infrared Intensities (km mol 1) for
CgHsXeH and CgHsOXeH

CeHsXeH CsHsOxeH

freq IR intens freq IR intens
w1 3267.3 31.8 3271.3 18.7
w2 3248.5 35.9 3257.9 36.3
w3 3241.4 2.9 3254.7 8.2
Wa 3213.1 20.9 3242.3 1.0
ws 3212.3 0.0 3237.6 10.8
We 1639.4 0.0 1785.3 1741.9
w7 1628.5 0.0 1652.3 302.6
ws 1516.2 0.5 1635.9 2.9
Wg 1475.0 5.4 1529.5 305.5
w10 1463.8 15 1498.5 0.0
w11 1349.2 1.3 1447.0 1.2
w12 1317.7 1500.7 1329.7 0.0
w13 1219.5 0.0 1282.6 607.5
[om 1198.5 0.0 1195.8 34.6
w15 1102.3 3.0 1192.1 0.1
w16 1079.1 2.9 1101.1 9.0
w17 1027.6 1.6 1051.6 6.5
w1s 985.3 188.5 1012.7 0.9
w19 896.5 0.0 894.9 0.8
W20 878.2 0.1 884.7 0.3
w21 860.5 0.3 846.0 10.9
W22 833.8 0.0 843.4 67.9
W23 709.4 70.9 812.5 0.3
W24 626.0 15.4 734.0 78.4
W25 620.7 13 659.7 2.3
W26 609.9 63.6 625.0 0.2
W27 600.7 28.9 610.9 34
Wo2g 386.1 0.3 550.3 18.9
W29 367.2 0.0 528.7 7.9
w30 340.0 0.0 443.1 1.1
w31 178.3 9.6 408.0 3.9
w32 114.7 0.2 397.4 0.1
w33 92.4 0.7 367.1 85.1
W34 188.2 13.9
w35 60.4 3.4
W36 19.4 3.1

Lundell et al.

pound follows the structural characteristics of the precursor
molecule. For HXeOgHs the O—Xe—H tail is bent out from

the plane of the aryl ring and the computed bending angle is
114.0. The Xe-H and Xe-0O bonds are predicted to be shorter
than the respective XeH and Xe-C bonds in HXe@Hs. The
Xe—H bond distance of 1.697 A is comparable with the value
of 1.718 A found for HXeOH at the MP2/LJ18/6-31%G-
(2d,2p) level of theory? It was found earlier that the MP2
computed estimates of the %&l bonds follow a general trerid.
The Xe—H bond length decreases with increasing positive partial
charge on xenon, which reflects the increasing ionic character
of the molecule, indicating a more tightly bound species.
HXeCN, which is the most strongly bound rare gas hydride
known experimentally? has a predicted XeH bond distance

of 1.659 A and a partial charge 6f0.88 on Xe. For HXeOgHs

the value obtained for the XeH bond is very similar and the
predicted partial charge on the Xe atom in this molecule is
+0.79. The increased ionic nature is reflected in the computed
vibrational frequency of the XeH bond. For HXeOGHs this
vibrational mode is predicted to lie at 1785.3 ¢hand it is a
rather intense vibrational mode (1742 km mil

The predicted Xe-O bond distance for HXeQgEls is 2.253
A, which correlates with the value of 2.208 A found for
HXeOHZ23 The O—Xe—H tail is found to be slightly tilted from
linearity by less than °, whereas for HXeOH a tilt of almost
3° was noted.

The computed harmonic frequencies of HXeflg are
collected in Table 1, and the spectrum shows several intense
bands along the XeH stretch. For example, the-€D stretch
at 1282.6 cm' and the Xe-O stretch at 367.1 cm could serve
as possible fingerprint vibrations for this molecule in its
experimental characterization.

The HXeOGHs molecule is predicted to be 4.85 eV above
that of the dissociated products %eCsHsOH. This metastable
species is lower by only 0.07 eV than the 3-body dissociation
products H+ Xe + CgHsO. Even though the molecule appears
at almost equal energy as its most likely dissociation limit, it
must be remembered that metastable species can be experimen-
tally made provided the protecting barriers are sufficiently high
to prevent its decay. To obtain reliable estimates for these
barriers is not trivial. In general, the potential energy surface
near the equilibrium structure is described relatively well by
modest theoretical methods like the perturbation theory used
here. On the other hand, inclusion of highly sophisticated
electron correlation methods is important when the potential
energy surface is probed close to the dissociation limit. This is
especially true when the HXeY molecule is stretched along the
axis of the H-Xe tail-group. The adiabatic ionic surface
responsible for the nature of the molecule in its equilibrium
structure is crossed by a repulsive surface corresponding to the
neutral fragments H- Xe + Y.2526 The dissociation limit of
the HXeY molecules corresponds to that of the neutral fragments
due to the avoided crossing between the neutral and ionic
potential surfaces. Such a computational problem is inherently
multiconfigurational in nature and is beyond our current study.
The other dissociation channel leading to the global minimum

speculate that a possible approach to synthesis may be baseulia the bending of the HXe—O tail is more likely to be more
on the photochemistry of benzene in a low-temperature xenon single-configurational in nature, similar to the case of rare gas
matrix, in analogy to the preparation of the halogenated rare hydrides!!122526The potential energy surface was explored in

gas hydrided! 12

HXeOC¢Hs: Xe Inserted in Phenol. The optimized equi-
librium structure of HXeO@Hs at the MP2/6-3+G(d,p) level
of theory is shown in Figure 2. Similarly to HXgBs and
previously observed rare gas hydridé3? the insertion com-

some vicinity of the equilibrium structure, to provide some test
of the existence of sufficiently high surrounding energy barriers.
In the case of the HXeQ4Els molecule the H-Xe—0O bending
barrier appears to be high enough to stabilize the compound at
experimental temperatures close to 0 K.
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Figure 3. Equilibrium structure of (a) HXe—C,—H, (b) H—Xe— / . R
C,—Xe—H, and (c) H-Xe—C,—Xe—C,—Xe—H at the MP2/LJ18/6- -3 121 1.06
311++G(2d,2p) level. Interatomic distances (A) are shown. Note that ./ o -------------------- ¢-@ $¢
the structure in (c) is slightly nonlinear, where the-C—Xe angle is J,/ = e R
bent by ca. 4. Y77 T T T 71
0 20 40 60 80 100 120 140 160 180
TABLE 2: MP2 and CCSD(T) Computed Harmonic H-Xe-C bending angle [degrees]
Frequencies (cn!) and Infrared Intensities (km mol 1) of ) .
HXeCCH Figure 4. MP2/LJ18/6-313i—+G(2_d,2p) potential energy of HXe—
C,—H along the H-Xe—C bending angle. The xenon compound
MP2 CCSD(TY corresponds to 180 Xe + H—C=C—H corresponds to an angle of
assignment freq IR intens freq 0°. The transition state is at 100.8
CH stretch 3462.3 30.7 3419.9 _ o
C=C stretch 1970.4 5.8 2000.4 the GH group. Interestingly, the carbon atom vicinal to the
Xe—H stretch 1735.9 1515.3 1620.8 xenon is more negatively chargeel).49, than the carbon bound
Be”g 687.8 38.5 657.6 to the hydrogen atom having a negative charge-6f31. The
enc 640.6 213 614.2 hydrogen in the gH group has a partial charge f0.20, and
Xe—C stretch 327.2 171.7 313.2 heref he ch L .
H—Xe—C bend 131.4 14.6 131.6 therefore, the charge distribution oves-Cappears nonuniform.

Doubly d @The CCSD(T) optimized - The computed dipole moment for this species is 2.66 D at the
aDoubly degenerate. The optimized geometry is _
r(Xe—H) = 1.767 A;r(Xe—C) = 2.351 A;r(C=C) = 1.223 A;r(C—H) MP2/LJ18/6-314+G(2d,2p) level.

— 1.065 A. The HXeCCH molecule is by 1.46 eV more stable than its
three separate fragments-H Xe + C;H. It is nevertheless a
H—Xe—C=CH: Xenon Inserted in Acetylene.The struc- metastable species, with an energy of 4.5 eV above the energy

ture of this molecule is shown in Figure 3a. Both MP2 and limit of separated xenon and acetylene. Once formed, the
CCSD(T) levels of theory were used to study this molecule, metastable species is protected from decay by very high
but rather small differences were found between the two levels barriers: Figure 4 shows the computed (MP2) potential energy
for the optimized equilibrium structures. At the MP2 level the of the system versus the+Xe—C bending angle (the molecular
Xe—H bond distance is 1.750 A, whereas the CCSD(T) geometry at each angle was energy-optimized): There is a broad
calculation yields a slightly longer bond distance of 1.767 A. barrier of height of 2.18 eV along the +Xe—C bending
Also for the Xe-C bond the CCSD(T) calculation gives a longer coordinate for the process+Xe—C,H — Xe + CyH,. With
bond distance of 2.351 A compared with 2.322 A at the MP2 such a barrier, decay by tunneling is totally negligible even for
level. It is noteworthy, that both of these bonds are predicted temperatures well above the cryogenic range.
to be shorter than in the experimentally observed HXeCN H—Xe—C,—Xe—H and H—Xe—C,;—Xe—C,—Xe—H: To-
molecule, where the MP2/LJ18/6-313-G(2d,2p) values for  ward Xenon—Acetylene PolymersThe equilibrium geometries
Xe—H and Xe-C bonds are 1.707 and 2.392 A, respectivély.  of the two species are shown in Figures 3a and 3b, respectively.
This indicates that the HXeCCH molecule would be an even These predicted compounds seem very different in constitution
more stable structural configuration than the HXeCN molecule. and in many properties from the presently known rare gas
The computed harmonic frequencies of HXeCCH at both compounds. HXe—C,—Xe—H is a linear and centrosymmetric
MP2 and CCSD(T) levels are collected in Table 2, and they species. The predicted %¢1 bond distance is 0.027 A longer
predict qualitatively similar vibrational frequencies for various and the Xe-C bond distance 0.008 A shorter than in the
vibrational modes. At the MP2 level the X&1 stretching HXeCCH molecule. Also, the €C bond distance is 0.016 A
frequency of HXeCCH is 1735.9 crh the Xe-C stretching longer in HXeGXeH than in HXeCCH. There is also a pattern
frequency is 327.2 cni, and both values fit the characteristics of charge alterations: the H atoms have partial charge€d0,
of a vibrationally stiff, chemically bound species. At the CCSD- the Xe atoms have charges #0.75, and both of the carbon
(T) level the Xe-H stretch is at 1620.8 cm, which shows a atoms bear a negative charge-.55. Inserting a second xenon
rather typical shift compared with the MP2 result in accord with atom into HXeCCH decreases the positive charge on xenon and
previous studies on rare gas hydrid@%*2’In general, the large  increases the negative charge of the hydrogen in the otheHXe
difference between the two electron correlation methods indi- end of the molecule.
cates a weakly bound system in line with, for example, Explorations of energy for configurations away from equi-
HXeH?2528and HXeSH:® On the contrary, the high vibrational  librium suggest relative high barriers for decomposition of this
frequency of the XeH stretching mode suggests one of the species. The stability of this molecule against its three-body
most stable xenon-containing rare gas hydride discovered sodissociation channel (HXe®eH — H + Xe + C;XeH) can
far1112This assessment is supported by the high ionic degree be thought to rely heavily on the stability of an exotigXeH
of the Xe-C bond, whereas the XeH bond possesses a large radical product in analogy with the experimentally characterized
covalent character. The NBO computed partial charge on Xe is HXeNCO3 HXeCN2* HXeSHZ® or HXeOH?® molecules.
+0.77 and the H-atom bound to the Xe has a negative chargeHowever, computations show that this radical species is stable
of —0.17. This leaves most of the negative partial charge on and that the H+ Xe + CyXeH dissociation limit is almost
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TABLE 3: MP2/LJ18/6-311++G(2d,2p) Computed very small differences of bond distances and vibrational
Vibrational Prequencies (cn?) and Infrared Intensities (km frequencies in the characteristic Xk group of these molecules,
mol™) of HXeCzXeH and HXeC;XeCoXeH even though this group is very sensitive toward the changing
HXeCCXeH HXeGXeCXeH stability of the specie&t12Calculations for higher polymers of
approx assignment freq IR intens freq IRintens this family at a reliable level are becoming computationally too
/(C=C) 19679 0.0 1979.6 16.0 demanding, but on the basis of the the above flndlngs, it seems
vdXe—H) 1670.8 00 1977.6 0.0 reasonable to extrapolate that polymers of arbitrary size
vadXe—H) 1594.7 5450.5 1679.6 0.2 H—(XeCy)n—XeH could be stable. Indeed, if their stability
6(H—Xe—C) 667.F 475 16559  6353.2 should keep above the cryogenic regime, they would provide a
O(H—Xe—C) 651.6 0.0 663.4 37.6 very novel type of rare gas compound.
vadXe—C) 454.2 735.3 663.2 05
0(XeC=CXe) 129.7 0.0 661.8 11.4
v¢(Xe—C) 60.3 11.0 661.8 26.7 Conclusions
0(XeC=CXe) 48.7 0.0 483.2 0.0
447.4 2020.7 Ab initio calculations have been performed on novel insertion
281.2 18.3 compounds of xenon into unsaturated hydrocarbons. Compu-
f?g-g 23-8 tational evidence shows that molecules such as HMeC
155:9 0:0 HXeCsHs, and HXeOGHs exist. These molecules suggest a
149.9 0.0 new class of compounds that widen the scope of the field of
102.7 6.9 Xe—C chemistry. Predictions were also made on acetylene
82.2 6.7 derivatives containing more than one xenon atom, which suggest
60.2 0.0 that polymers of H-(XeC,),—XeH with an increasing number
gg:g 13"(\,__)) of n could be sta_ble. All pre<_3|i_cted mole_cules are me_tastable
125 11 compared to their global minima, but in analogy with the
recently discovered rare gas hydrides, this does not exclude their
* Doubly degenerate. possible existence. On the contrary, they appear as possible

o gateways to novel high energy materials. Given a suitable
2.7 eV above the HXefXeH molecule¥" This indicates good  prenaration strategy, sufficiently high protecting barriers can
prospects to produce and characterize this molecule experimenyeyent their decay over laboratory time scales. The similarity
tally, which would make it the first neutral rare gas hydride ¢ these molecules to the rare gas hydrides suggests that their
containing two xenon atoms in it. Even then, this molecule is most probable dissociation channel is the 3-body channel
still a metastable species, being 9.3 eV above the global energysroducing a hydrogen atom, a xenon atom, and a hydrocarbon

minimum 2Xe+ HCCH and about 6.5 eV above the 2Xe radical. Surprisingly, computations on the energy differences
Hz + Cz dissociation fimit. between species show that all predicted molecules are of lower
The computed harmonic vibrational spectrum of HXxeH energy than their separate fragments. All in all, the hydrocarbon

is presented in Table 3. The vibrational frequencies for a compounds are potential precursors for novel xenon-containing
molecule of this size are relatively high. There are two-Xe  compounds. The sufficient stability of these-X& compounds
stretching modes: the symmetric, infrared inactive band is at could open up a new direction for future investigations that could
1670.8 le, and the intense (54505 km mé’ antisymmetric have an impact on the Chemistry of novel <@ Compounds
Xe—H stretch is predicted to lie at 1594.7 thnCompared with  finding their usefullness in synthetic organic and organoelement
previously characterized rare gas hydrides, the position of the chemistry. Especially, the computed stability of the HXeCCH
computed Xe-H stretching frequency indicates a medium bound molecule suggests that this species should be a very likely
compound with a Xe'H stretching frequency between those candidate for experimental detection. Its predicted stability in
of HXeSH (1523.1 cm') and HXeBr (1684.5 cmi). The analogy with experimentally observed rare gas hydrides should
intense antisymmetric XeC stretch is found at 454.2 cth warrant preparation of this molecule at least by matrix photo-
but the slymmetric stretch is found as low in the spectrum as chemistry in analogy to the rare gas hydrides.

60.3 cnm.
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