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Matrix-isolation studies of non-covalent interactions:
more sophisticated approaches

Matrix isolation is a powerful method to study non-covalent interactions, including hydrogen bonded
species. The complexation effect is commonly analyzed by comparing vibrational spectra of the complex
and the monomers. Most traditionally, molecular complexes in matrices are prepared by adding two
species to the matrix gas and depositing the matrix at somewhat elevated temperatures and/or annealing
the matrix after deposition. However, this general strategy is less suitable for the species that are difficult
orimpossible to prepare in the gas phase, for example, for highly reactive and unstable species. In addition,
this method leads to relatively small amounts of the 1:1 complexes with an interference of monomers and
larger clusters.
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J1. XpnautueB
UccnepoBaHue HeKoBaneHTHbIX B3aUMOAENCTBUIA METOA0M
MaTpUYHOW U3oNALUK: Gonee CAOXKHbIE NOAXOAbI

MaTpuuyHasa nsonAunA ABNAETCA MOLLHbIM MeTOAOM M3YyYeHUA HeKOBAaNeHTHbIX B3aVIMOAENCTBUMN,
BKJ/IlOYasA BUAbI BOAOPOAHBIX cBA3el. B HacToAwel paboTe Mbl ONMCbIBAeM CI0XKHbIE MOAXOAbI, MO3BOJIA-
loLLMe N3y4aTb KOMMIEKChI, ABNALLMECH NpobaeMaTUYHbIMU ANA UCCNef0BaHUA TPAAULMOHHBIMU METO-
Aamu. B3anmogeiicTBre ruapaToB MHEPTHbBIX FA30B C APYTMMU BELLECTBAaMU MOXKeT ObITb 13y4eHO B TBep-
Ao matpuue. KoHdopmepsbl ¢ 6osiee BbICOKOI 3Hepruieit MoryT 6biTb cTabUAM3MpPOBaHbI B KOMMIEKCaXx C
CUJIbHOI BOAOPOAHON CBA3bL0. Mbl TaKKe 06cyxaaem ocobble ciyyau, NPy KOTOPbIX CreKTpanbHble CABU-
1 HeBobLUNe, U MTPAMOE CMEKTPOCKOMNMYECKOe ,0Ka3aTebCTBO 06pa30BaHNA KOMMNEKCOB He AOCTYMHO.

KnioueBble cnoBa: MaTpnyHasa U30NALUSA, BOLOPOAHAA CBA3b, KPMOKPUCTAbI, TMAPATHI.

J1. Xpnautues
KoBaneHTTi eMec e3apa apeKeTrecysiepai MaTpuuanbiK,
nU30AUUA djiciMeH 3epTTey: aTapnblKTai Kypaeni Tacinaep

MaTpuuanbik M3onAUMA cyTeKTi OGalnaHbICTbiH TypiepiH KOCKaHAa, KOBaseHTTi emec ©3apa
apeKeTTecynepai 3epTreyaiH KyatTbl aaici 6onbin Tabbinagbl. byn yMbicTa 6i3 AacTypni agicneH 3epTreyae
Macesie TyAbIpaTbiH KelleHAepAi 3epTTeyre MyMKiHAIK OepeTiH Kypaeni Tacingepai cunatranmbl3. MHepTTi
rasgapAblH ruapatrapbiHbiH 6acka 3aTTapMeH e3apa apeKeTTecyi KaTTbl MaTpuuaja 3epTTenyi MyMKiH.
3Hepruanapbl }ofapblpaK KoHpopMepsiep KyLWTi cyTeKTi 6alnaHbICTbl KeleHaepae TypaKTaHAbIpbUlybl
MyMKiH. CoHbIMeH KaTap 6i3 cneKTphik aybITKynap YJKeH eMec KoHe KelleHAepAiH Ty3inyiHiH Tikenen
CMeKTPOCKONUANBIK Ad/eNeHyi KOJIKeTIMCi3 60naTbiH epeKLue Xafaannapabl TaaKblaiMbi3.

TyitiH ce3aep: MaTpuuanbiK M30nAUMA, CyTeKTi balinaHbic, KpMoKpucTangap, rmaparrap.

Matrix isolation is a powerful method to study
non-covalent interactions, including hydrogen
bonded species. The complexation effect is
commonly analyzed by comparing vibrational
spectra of the complex and the monomers. Most
traditionally, molecular complexes in matrices are
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prepared by adding two species to the matrix gas
and depositing the matrix at somewhat elevated
temperatures and/or annealing the matrix after
deposition. However, this general strategy is
less suitable for the species that are difficult or
impossible to prepare in the gas phase, for example,
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for highly reactive and unstable species. In addition,
this method leads to relatively small amounts of the
1:1 complexes with an interference of monomers
and larger clusters.

We describe sophisticated approaches allowing
studies of complexes that are problematic for the
traditional method. For example, photolysis of a
suitable precursor can lead to a large concentration
of 1:1 complexes, which are otherwise very difficult
to prepare (e.g., H,0---O) [1].

Photolysis of two species combined with
annealing can produce complexes of radicals
via reactions of primary complexes with mobile
atoms (e.g., H,O--HCO) [2]. Interaction of

noble-gas hydrides HNgY with other species can
be studied in solid matrices (e.g., N,'--HArF), and
the blue shift of the H-Ng stretching mode is a
normal effect in this case [3]. Many complexes
and dimers have been prepared for the higher-
energy conformer of formic acid cis-FA [4], even
the cis-FA solid [5], by using selective vibrational
excitation of the lower-energy (trans) form.
The higher-energy conformer can be efficiently
stabilized in complexes with strong hydrogen
bonding. We also discuss specific cases when
spectral shifts are very small (e.g., phenol---Xe)
[6], and the direct spectroscopic evidence of the
complex formation is not available.
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