Ly

=

3. Elementary reactions of FO and FO3; assessment of ozona wepletion caused
by CFC's substitutes (with CF,CH,F as an example).

L23b MATHUTHbI PE3OHAHC B XUMKUU ATMOCOEPS

fepwenaorn IO.M.
WHCTATYT ximuveckod duamm na, H.H. Cemerosa PAH, Mockaa, Poccus

CoagaHne HoBbIX METCA0B MarHUTHOro peaoHaHca (MP) so mHorom o6asaHo
HONPBPLIBHO PACTYLBMY WHTEPACY K NPOUECCAM, NPOTEKAIOWMM B atmocthepe Jem-
W, 1 8 0COGEHHOCTM K GHTPONOTEHHbLIM BO3AEHCTBUAM Ha 03IOHOBLIA CIIOW W Ha Ka-
YeCcTBO BO3AYLLUHOW cpegwt.

Uene aoknapa — oCBATUTL METOAONCIMIC MCCNTeAOBAHNA B XHMUKM aTMochept),
PACCMOTPETL HOBLIE KMHBTVMECKNE METOALI MarHMTHOMC PEICHAHCA AMA WayHeHWs
FOMOT@HHEX 1 FeTEPOreHHbIX NPOLBCcCoR;

e 3MNP e rasax
» JlaaepHeiit MarduTHLIG pesoHakc (JIMP)
+ MatpuuHan HaonALWA/INeKTPOHHBIA CAIHOBbLIN pe3oHaHc

8 TawKe KOMGHHAUMW 3TUX MSTOAOB M BLITEKAKLME XCUHBPFETUMBCKUE» DhiAr-
poiwm,

NpumeHeHis metonos MP 1 ux komBuHauuit AnA peweHns npobriem xumuu ar-
Mocthepbl 0BCyKABIOTCA Ha PAAE KOHKPETHLIX NPUMepOB:

1. HatypHuie HabmoasHus HO; 1 nabopaTtopHoie uccnegoaaHnn aTMocthepHbIX
peayuit HO;, BLINONHeHHBIE C NoMoubio cnaxTpockonuu MP. Conocrasnequs Ha-
TYPHLIX 3KCNBPUMEHTOB C MOAENbHEIMY PacHeTaMH,

2. TeTeporeqHute peakyuu pagukanos OH, HO, NO; u ux BO3AGACTBHE Ha
OKHUC/IMTeNbHY10 CNOcoBHOCTL ropoACKod U MopPCKo# Tponocdepy. PalsuTHe HoBbIX
NPBACTABNEHWHA O MexaHKaMe TpaHGthopPMAaLMM NORMIOTaHTOB.

3. OnemeHTapHbie peaxyuv paguxanos FO, FO, u oLeHKa paspyliarulero soa-
A8WCTBUA anbTepHATUBHLIX dropcopepxauyx xNagoHos {Ha npumepe CF,CH;F) Ha
O30HOBLIA CNOA 3aMnu.

L24 NMR INVESTIGATIONS OF HUMIC SUBSTANCES
Hertkom N.!, Gunzi A", Perdue M.E, Perminova, | V.",
Schmitt-Kopplin Ph.’, Freitag D.", Kettrup A.”
‘Gs F-Forgchungszenlrum fur Umwelt und Gesundheit, institut fur Okologische Chemie, Neuherberg,

Germany; ‘School of Earth and Atmospheric Sclences, Georgia Institute of Technology, Atlanta, USA;
*Department of Organkc Chemistry, Lomonosoy Moscow State University, Russla

Humic substances are polymeric organic matetials which are synthesized from
animal and plant biomolecules by ablotic and microbial reactions. Their composition
reflect the respective eco-system. They are no defined molacules but rather a
complex polydisperse mixture of compounds which has not yet been unambiguously
characterized.

NMR spectroscopy is typically utilized for the structural analysis of humic
substances by integrating one dimensional 'H, *C, ®N, and P NMR spactra,
Distinct ranges of chemical shift are then attributed to a specified set of chemical
environments such as aliphatic, heteroatomn substituted or aromatic positions, or in
the case of "N NMR, to the distribution of nitrogen among amino-, amide- and
hetarocyclic functions.
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It will ba demonstrated that various homo- and heteronuclear two dimensional
NMR techniques allow a more precise characterization of a variety of refractory
organic substances.

Polar functional groups are relevant constituents of humic substances and
account for their physicochemical behavior as well as their acological efficacy.
Chemical derivatization of humic substances substitutes acidic protons by rather
unpolar substituents and, consequently, disaggregates these polymers to materials
of intermediate molecular weight which are soluble in organic solvents. The
introduction of NMR active labels provides additional analytical tools for the structural
analysis of humic substances. Single resonances in heteroatom NMR spactra
provide direct information Iindicating whole functional groups. This may lead to a
quantification of many different groups of exchangeable protons in humic
substances. Favourable relaxation characteristics enabla the acquisition of highly
resolved one- and two dimensional NMR spectra.

Muttinuclear NMR spectroscopy is also a useful tool for the investigation of
interactions of small molecules and ions with refractory organic substances. We will
show various examples of our current work, including 'H, B, PC, ?si and ""Cd
NMR spectroscopy.

25a THE 2.03 SIGNAL AS A FINGER PRINT

OF DINITROSYL IRON COMPLEXES WITH THIOL-CONTAINING LIGANDS

Vanin A.F., Serezhenkoy V.A,, Mikoyan V.D., Genkin M.V,
Institute of Chemical Physics, Russian Academy of Sciences, Moscow

The parameters of EPR signal from dinitrosyl iron complexes (DNIC} with bovine
serum albumin (B5A), equine hemoglobin (Hb) and apo-metallothionein {apo-Mt) of
horse kidney incorporating one (BSA, Hb) or two thiol-containing ligands (apo-Mt)
were compared. The EPR signal from DNIC-BSA was characterized by the rhombic
symmetry of g tensor at room temperature (ambient temperature) or at 77K in the
solution frozen in the presence of glycarin. In freszing of the solution in the absence
of glycerin, under the exposure of DNIC-BSA to negatively charged sodium dodecy!
sulfate {SDS) ions, or in the incorporation of DNIC-BSA into the reversed micslles
formed by negatively chargsd ions of surfactant AOT, the symmetry of the g tensor
of DNIC-BSA EPR signal increased to axial. A similarly high symmetry of g tensor
was observed for the DNIC-Hb EPR signai in the absence of any influence on this
protein complex. The shape of EPR signals from these preparations recorded at 77K
was identical to that of EPR signal from DNIC with cystaine in frozen solution. In this
connection it was concluded that the EPR signal from this low-molecular DNIC with
the (RS-),Fe’(NO"). structure cannot be considered as a pecullar «fingerprints of
DNIC with the same structurs in biosystems. In such systems the same signal can
originate from protein DNIC Incorporating only one thioi-containing ligand along with
a non-thiol ligand. The EPR signal displayed by DNIC with apo-Mt with a high
content of cysteine residues at room temperature of registration was identical to the
EPR signal from frozen solution of DNIC with cysteine. This protein DNIC is
apparently characterized by the same structure as DNIC with cysteine.
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