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COORDINATION COMPOUNDS OF LITHIUM HALIDES
WITH CERTAIN AMINO ACIDS

Abstract. The characteristics of interaction between metal cations and organic molecules significantly affect
the physical and biological properties of the coordination compounds. The coordination compounds of metals and
their halides with organic ligands are of interest for the preparation of new materials with various optical, electrical,
and magnetic properties. Among a variety of structurally diverse amino acid complexes with metals, halogens, and
metal halides, lithium halides that form complexes with electron-donor molecules (amines, carboxylic acids) are of
particular interest. The synthesis studies and investigation of the coordination compounds of lithium and its halides
with amino acids provide a key basis for identifying and understanding the grounds for their biological activity.

Keywords: coordination compounds, halides, lithium, amino acids, glycine.

Introduction. Compounds including metal atoms and organic molecules are of great interest in the
development of new substances with various and unique properties [1-3]. For example, new materials with
nonlinear optical properties for laser and diagnostic medicine [4-7], biocompatible compounds with
semiconductor properties for bioengineering and synthetic biology [8-10].

Among so-called semiorganic substances, of interest are the coordination compounds of metals and
their halides with various organic ligands (for example, L-histidine tetrafluoroborate [11], lithium bis-L-
malate-borate [12], L-alanine cadmium bromate [13], Lithium paranitrophenolate [14], L-proline lithium
chloride [15]). The use of amino acids as ligands is associated with the presence of an asymmetric carbon
atom, a proton donor (carboxyl group), and a proton acceptor (amino group) [16]. The addition of
halogens, in particular, iodine, to the amino acids affects their electrical conductivity and enhances the
generation of the second harmonic [17], making those good candidates for nonlinear optical materials.
Such materials, for example, can be used in a solid-state minilasers [18] or in nonlinear optical microscopy
techniques of biological samples [19]. A rather small spectrum of the possible use of semiorganic
compounds appears to be due to the inadequacy of the accumulated experimental material and the
development of future technologies. In this article, the results of some studies of the semiorganic
compounds of lithium and amino acids are summed up.

Depending on the types of connection of building blocks of structures and on the type of coordination
of the metal, different structural families can be distinguished for the coordination compounds of metal-
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amino acid and halogen-amino acid halide. For example, the glycine molecule (NH,CH,COOH) acting as
a ligand forms different types of coordination with metals: monodentate (O), monodentate (N), bidentate
(O, O"), bidentate (O, N), bridged (O, O), bridged (O, O"). This leads to a very diverse structure of glycine
complexes with metal halides [20]. However, examples of coordination compounds, where the glycinium
cation is in combination with the halogen anion, are very rare in the literature. Such structural parameters
as symmetry, ionic radii, electronegativity of cations and anions, coordination number of metal atoms,
have a significant influence on the organization of structures of coordination compounds. For example,
cations with high electronegativity, contribute to the formation of structures with a low degree of
condensation (connectivity), i.e. Isolated blocks, and vice versa.

The study of the physical properties of coordination compounds of lithium with amino acids showed
that some of them are good ferroelectrics, ionic conductors, and exhibit interesting thermal and optical
properties as well [21-28].

Sometimes, even the deposition of amino acids molecules on the surface of metals significantly
affects the physical properties. For example, when the glycine molecules are sprayed on the (100) copper
surface, glycine, converting to an anion (NH,CH,COO-), binds to the surface copper atoms through a
nitrogen atom and two oxygen atoms in a tridentate manner. The formed two-dimensional structure has
the alternating along [010] rows of specularly reflected glycinate ions, which propagate along the direction
[001] of close-packed rows of copper atoms. When investigating by scanning tunneling and photoemission
spectroscopy, near the Fermi energy a free electron like state, arising in layers of organic molecules on
metal surfaces, was observed. The presence of glycinate ions on the surface causes a sharp increase in the
tunnel effect in the surface layers [29].

Due to the presence of asymmetric centers in most amino acid molecules, coordination compounds
with amino acids crystallize within the framework of noncentrosymmetric space groups, being possible
candidates for nonlinear optical materials and there is the possibility of their application in new
optoelectronic technologies [30, 31]. Of course, inorganic optical materials have excellent mechanical and
chemical properties, but their application is sometimes limited due to low values of nonlinear optical
coefficients compared to organic analogs and the high cost and laboriousness of the growth process of
inorganic crystals. Semiorganic materials have the potential to combine high optical nonlinearity and
chemical flexibility of organic compounds with the physical strength of inorganic materials [32, 33].
Therefore, intensive research in this direction led to the identification of a series of new nonlinear optical
materials promising for use in technologies [34]. Analysis of the literature shows that different amino
acids give a wide range of choices for the synthesis of new materials with improved properties [11-15, 28,
35, 36]. Thus, the new semiorganic lithium chloride monohydrate and L-proline (LPLCM) [38]
demonstrates the second harmonic generation coefficient approximately equal to the potassium
dihydrogen phosphate (PDP) coefficient, and the L-proline picrate (LPP) at all demonstrates the
generation of the second harmonic with an efficiency of 52 times higher than PDP [37].

Synthesis, spectroscopic characteristics and crystal structures of lithium complexes with neutral
molecules and glycine anions [Li(GlyH)(H,0)]'CI', Li'Gly’, [Li(GlyGlyH)'CI’, Li"GlyGly u Li'GlyGly
H,0 are described in [39]. In all compounds, lithium is coordinated tetrahedral with four ligands. In this
case, three of them are the oxygens of three different glycine molecules, and the fourth one can be the
oxygen of the carbonyl group or nitrogen of the amino group. With four amino acids, lithium forms a
polymer structure with bridged type connection [39]. In such a way, a characteristic feature of the crystal
structures of coordination compounds involving lithium cations is that, due to the small ionic radius and
the strong electrostatic field of the nucleus, lithium cations are mainly coordinated tetrahedrally by four
anions [39, 40] and very rarely lithium can be coordinated pyramidally by five anions [41]. Although
lithium as a nucleophilic agent is very interesting in the synthesis of semiorganic compounds, the above-
mentioned specificity of coordination of lithium atoms substantially limits the possibility of synthesizing a
large number of new lithium coordination compounds.

Metal ions often play a decisive role in the functioning of biological macromolecules, for example,
proteins [42-44]. Metal ions create around themselves a strong electric field, which ensures the catalysis of
reactions. In addition, they provide the necessary protein conformation. It is known that only a few Li+
complexes of amino acids and small peptides have so far been structurally characterized. Almost in all
complexes of Li+ and peptides, the ligands were exceptionally neutral. In particular, di- and triglycine
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sulfates [45,46], L-alanylglycine [47], mono-anionic L-aspartate [48], cyclodisarcosyl [49] and
antamanide were used as ligands [50,51]

It should be noted that lithium has biological activity, which manifests itself in the inhibition of
protein kinase GSK-3p, in blocking the sodium channels of neurons and even in the regulation of genes by
interaction with the CREB transcription factor [52-55]. Therefore, lithium salts are used for the prevention
and treatment of psychoses [53]. There is evidence of its antitumor activity [56, 57]. Nevertheless, there is
still no clear understanding of the role of lithium in the activity of various biological molecules [58].

In addition to amino acids, other organic compounds form very interesting complexes. As is known,
cyclodisarcosyl (N, N'-dimethyl-diketo-piperazine) forms crystalline complexes with metal salts such as
copper perchlorate, lithium perchlorate, barium perchlorate, silver perchlorate and silver nitrate and
etheratom [59]. Using IR absorption spectra, it was shown that in these complexes the carbonyl oxygen
atoms of the peptides coordinate the metal cations. The activity of cyclic peptide antibiotics is closely
related to the interaction with metal cations, and to the mechanism of transport of cations of alkali metals
through the biological membrane by complexation. Taking into account the fact that linear analogues of
peptides do not form insoluble complexes with metal salts, the conformation of cyclodisarcosyl apparently
plays an important role in the formation of complexes [49].

Conclusion. The ability of lithium to form complexes with amino acids and peptides can be used in
the development of new materials and technologies. The inclusion of halogens will enhance the nonlinear
optical response of the obtained materials and change their electrical properties. However, it can be
concluded that the coordination compounds of lithium with biologically active organic molecules and
halogens, in spite of already established interesting physical and biological properties, still remain poorly
studied class of compounds. In the near future, one should expect a surge in interest in this class of
promising substances and materials based on them.

C. b. Bepnui6aii"?, A. H. Ca6utos?, P. A. Hciamos?, P. A. Tamazsan’,
H. A. Hapeukaﬂz, C. XK. TORMOJIzmHl, A. . I/I.TII)HHZ, K. C. Maplelpoc;m4
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KOOPANMHAIIMOHHBIE COEAUHEHMUSA I'AJIOTEHU 0B JINTUA
C HEKOTOPBIMUA AMUHOKHNCJIOTAMHA

Annotanusi. OcoOEHHOCTH B3aUMOJCHCTBUSI KAaTMUOHOB METaJla U OPraHHYECKHX MOJIEKYJ CYLIECTBEHHO
BIMSIIOT Ha (pr3nyeckre W OMOJIOTHYECKHE CBOMCTBA KOOPJMHAIMOHHBIX coequHeHHH. KoopanHaoHHbIE coenu-
HEHHUS! METAJUIOB U UX TaJIOT€HHJIOB C OPraHMYECKUMH JIMTaHIAMH TPEJICTABIISIIOTCS. HWHTEPECHBIMHU JUTS TOTyYSHHUS
HOBBIX MaTEpUAJIOB C Pa3INYHBIMU ONTUYECKUMU, IEKTPUUECKUMU U MarHUTHBIMU CBOMCTBaMU. Cpeau MHOXKECTBA
Pa3sHOOOpa3HbIX MO CTPYKTYpe KOMIUIEKCOB aMHHOKHCIOT C METaJUIaMH, TaJIOTEHAMH WM TaJIOTEHHUIaMH METaJUIoB,
0COOCHHO MHTEPECHBI T'aJOTEHUBI JINTHS, 00pa3yolie KOMIIIEKCHI ¢ 3JIEKTPOHOIOHOPHBIMU MOJIEKyJIaMH (aMHHa-
MH, KapOOHOBBIMHU KHCI0TaMH). CHHTE3 M M3yYeHHE KOOPAWHALMOHHBIX COCIMHEHUH JINTHS U €T0 T'aJOr€HHIIOB C
aMHMHOKHCIIOTaMH CO3JAI0T KJIFOYEBYIO 0a3y [UIsl BBISIBICHUS ¥ IOHMMAaHHS OCHOBBI MX OHOJIOTHYECKOM aKTHBHOCTH.

KaroueBble c10Ba: KOOPIMHAIMOHHBIE COSINHEHNS, TAIOTEHU/IBL, JINTUIH, AaMUHOKHCIIOTHI, TJINIVH.

Beenenune. CoenuHeHus, BKIOYAIONME B ceOsd aTOMBI MeTalla M OPraHWYECKHUE MOJICKYIIHI,
TIPEICTABIIAIOT OOJBIION WHTEpec B pa3paboTke HOBBIX BemiecTB [1-3]. C uMX MOMOIIBI0 MOXHO Oyaer
MOJIy9aTh MaTepHallbl ¢ HOBBIMU M YHUKAILHBIMHU CBOWCTBaMH. Hampumep, HOBBIC MaTepUaIbl C HEIH-
HEHHO-ONITHYECKIUMH CBOWCTBAMH IS JTA3EPHON M TMArHOCTHYECKOW MeIUITUHBI [4-7], OHOCOBMECTHMEBIE
COCIUHEHUS C TOIYIPOBOJHUKOBBIMH CBOWCTBAMHU IJIT OMOWH)KCHEPHHM M CHHTETHYECKON OHOJIOTHH
[8-10].
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Cpenu Tak Ha3bIBa€MBIX IMOJYOPTaHUYECKHX (Semiorganic) BEIECTB WHTEPEC MPEICTABISAIOT KOOP-
TUHAIIMOHHBIE COEIMHEHUS METAUIOB W WX TaJOTeHHOB C Pa3jMYHBIMHA OPraHUYEeCKHMH JINTaHIIAMHU
(manpumep, L-ructunma Tterpadropbopar [11], Ouc-L-manato-6opar smtus [12], L-amanua Opomar
kagmus [13], mapanutpodenonar autus [14], L-nponun xnopun surus [15]). Ucnons3oBanue aMHHO-
KHCJIOT B Ka4yecTBe JIMTAHIOB CBA3aHO C HAMYMEM y HHX aCHMMETPHYHOI'O aToMa yTiepona, JTOHOpa
MIPOTOHOB (KapOOKCHIbHAS TPYyNIa) U aKIenTopa MpoToHoB (amuHOrpymma) [16]. JlobaBneHne Kk aMHUHO-
KHCJIOTaM TaJOreHOB, B YaCTHOCTH MOJa, BIUSET HAa UX JJIEKTPUYECKYIO MPOBOAMMOCTb U YCHIMBAIOT
TeHepalrl0 BTOpOH rapMoHuku [17], Aenasd uX XOpPOIIMMM KaHAWAATAMU JJIsl HEIMHEHHO-ONTHYECKHUX
MaTepuanoB. Takne MaTepuaibl, K MPUMeEPY, MOTYT OBITh UCTIOJIH30BAHEI B TBEPIOTEIHLHOM MIHH JIa3epe
[18] mim B TEXHONOTHUAX HETWHEHHOW ONTUYECKONH MHMKPOCKOMUW OHoJIoTHMUecKnx oOpasmos [19].
J1oBONTBHO HEOOMNBILON CHEKTP BO3MOXKHOTO MPUMEHEHHUS MOITyOPraHMYECKHX COSAWHEHUH, 10 BCEW BU-
TUMOCTH, CBA3aH C HEJOCTATOYHOCTHIO HAKOIIEHOTO JKCIEPUMEHTAJIHHOTO MaTephalia M pa3padoTOK
OyIyluXx TeXHOJOTH. B 3Toii cTarhe cyMHUpOBaHBI pe3yIbTaThl HEKOTOPBIX WCCIIENOBAHUN MONTYyOpTraHu-
YEeCKUX COCUHEHUH JIUTUSA U AMUHOKHUCIIOT.

B 3aBHCHMOCTH OT THUTIOB COEIWHEHHS CTPOUTENBHBIX OJIOKOB CTPYKTYp, B 3aBUCHMOCTH OT THIIA
KOOpAWHAIIMK MeTaJlla MOYKHO BBIJENUT pa3Hble CTPYKTYpHBIE CEMEHCTBA Ui KOOPIWHAIMOHHBIX
COCIUHEHHUAX METaJUI-aMHHOKHCIIOTa M TaloreH-aMHHOKWCIIOTa TrajoreHu]. Hampumep, Monexyia
rimmiuHa (NH,CH,COOH) BpIcTymass B kadecTBe JIMTAaHA, C MeTaulaMH O0pa3yeT pa3inyHbIe THITBI
KoopauHanuu: MoHomeHTaTHeIH (O), MmonoaeHTatHBIN (N), ounertarueiit (O, O°), ounentatabid (O, N),
MocTukoBbIi (O, O), MocTukoBslii (O, O'). TO MPUBOANUT K BeChbMa pa3HOOOPA3HBIM 110 CTPYKTYPE KOMII-
JIeKcaM TJIMIMHA ¢ rajoreHunamu Metamios [20]. OaHako, MpUMEpPOB KOOPAWHAIIMOHHBIX COEIUHEHMH,
r/ie KaTHOH TIUIUHYS HaXOJUTCA B COUYCTAaHWH C aHUOHOM TaJIOTE€HA, B IUTEpaType BCTPEUAIOTCS OYEHB
penxo. Takue CTpyKTypHBIE TapaMeTphbl, Kak CUMMETpHs, HOHHBIE PaIHyChl, 3JIEKTPOOTPUIATEIHHOCTh
KaTHOHOB U aHUOHOB, KOOPAWHAIIMOHHOE YUCIIO aTOMOB METaJUIa, OKa3bIBaIOT CYLIECTBEHHOE BIUSHUE Ha
OpTraHM3alHI0 CTPYKTYP KOOPIAMHAIMOHHBIX COeAMHEeHNH. HanpruMep, KaTHOHBI C BEICOKOH AJIEKTPOOTPH-
IIATEIHHOCTIO, CIIOCOOCTBYIOT OOpPa30BaHHUIO CTPYKTYP C HU3KOHW CTENCHBIO KOHACHCAIMH (CBSI3HOCTH),
T.€. U30JIMPOBAHHBIX OJIOKOB, H HA0OOPOT.

UccnenoBanne Qu3MYECKUX CBOWCTB KOOPIWHAIMOHHBIX COCAUHEHUN JUTHS C aMHUHOKHCIOTaMH,
MOKA3aJId, YTO HEKOTOPBIE U3 HUX SIBIITIOTCS XOPOIITNMHE CETHETOAIEKTPHUKAMH, HOHHBIMU TTPOBOIHUKAMH,
a TaKoke MPOSBIISIIOT MHTEPECHBIE TEPMUYECKHE U ONITHYECKHe cBoiicTBa [21-28].

WHorga, naxe HambUIEHHUE MOJEKYJ aMUHOKHCIIOT Ha MOBEPXHOCTh METAJUIOB CYLIECTBEHHO BIIUSET
Ha ¢u3nyeckue cBorictBa. Hampumep, npu HambuieHUH Mosiekynd riaunuHa Ha (100) moBepXHOCTh My,
rnyH, npespamasich B annoH (NH,CH,COO-) cBsi3pIBaeTCs ¢ MMOBEPXHOCTHBIMH aTOMaMU MEIH depes
aToOM a30Ta M JIBa aToMa KHCJIOpoAa TpUACHTaTHeIM oOpasom. OOpa3zoBaHHas AByXMeEpHas CTPYKTypa
umeer depexaytomecss Baoiab [010] psmel 3epKanbHO OTPaXCHHBIX HOHOB TIIMIIMHATA, KOTOPbHIE
pacmpocTpaHsIoTes BAOIL HampasieHus [001] mIoTHOyIakOBaHHBIX PSIOB aTOMOB Menu. Ilpu m3ydeHnn
CKaHUPYIOMIEH TYHHEIHHOW M (POTOIMUCCHOHHOW CIEKTPOCKOMHEH HAa METaUIMYECKHX TOBEPXHOCTIX
BONMM3M sHeprun Pepmu ObUIO OOHAPYKEHO COCTOSHUE MOJOOHO COCTOSIHUE, CBOOOJHBIX AIIEKTPOHOB,
BO3HHUKAIOIINE B CIOAX OPraHMYECKWX MOJIeKyl. Hamndme MOHOB TMUIIMHATA Ha MMOBEPXHOCTH BBI3BIBAET
pe3Koe ycuileHHe TYHHETBHOTo 3(h(dekTa B TOBEPXHOCTHBIX cIOsIX [29].

B cuny npucyTcTBUS aCHMMETPUYHBIX LIEHTPOB B OOJBLUIMHCTBE MOJEKYJ aMHHOKHCIIOT, KOOPIHHA-
[IMOHHBIE COCIWHEHHSI ¢ AMUHOKHCIOTAMHU KPHUCTALTU3YIOTCS B paMKaX HEIEHTPOCHUMMETPUYHBIX IPO-
CTPaHCTBEHHBIX TPy, SBJSASACH BO3MOXHBIMHU KaHAWIATAMH JJIS1 HEIMHEHHBIX ONTHYECKUX MAaTEpHUaIOB U
BO3HUKAET BO3MOXXHOCTh WX MPHUMEHEHHUS B HOBBIX ONTORJIEKTPOHHBIX TexHosorusax [30,31]. KoneuHo,
HEOpPraHWYeCKHe ONTHYECKHE MaTepHajbl 00JaJar0T MPEBOCXOIHBIMA MEXaHHUYECKUMH U XUMHYECKUMHU
CBOMCTBaMH, OJHAKO WX MPHUMEHEHHE WHOTAAa OTPAaHWYEHO HM3-3a HU3KUX 3HAYCHWH HEeTMHEHHO-ONTHIec-
KAX KOY()(OUIMEHTOB MO CPAaBHEHHIO C OPraHMYECKHMH aHAJOTaMUd WU JTOPOTOBU3HBI M TPYIOEMKOCTH
Mpolecca pocTa HEOPraHWYeCKUX KpHucTamuioB. [losmyopranndeckue mMaTepuasibl UMEIOT MOTEHIMAN JUIS
00BeTMHEHUS BRICOKOH ONTHYECKOW HETMHEWHOCTH M XUMUYECKOW THOKOCTH OPTaHWMYECKUX COSAMHEHUN
¢ pu3HYECKON MPOYHOCTHIO HEOpraHndeckux MaTepuainos [32, 33]. [loaToMmy HHTEHCHBHOE HCCIICIOBAHUE
B 3TOM HallpaBJIEHUU MIPHUBEJIO K BBIABICHHUIO CEPUU HOBBIX NMEPCHEKTUBHBIX JJIs IPUMEHEHUS B TEXHOJIO-
TUSIX MOJTYOPraHWYECKUX HENMHEHHBIX ONTUYECKUX MaTepuanoB [34]. AHanu3 nuTepaTyphl MOKA3bIBACT,
YTO pa3UYHble aMHUHOKHCIIOTHI JAr0T IIMPOKHH TUara3oH BBIOOpA ISl CHHTE3a HOBBIX MaTEpHasoB,
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obOnanmaronux yiydnieHHbIME cBoiictBamu [11-15, 28, 35, 36]. Tak, HOBOE MOJIYOpraHHMYECKOE COEIIH-
HEHWe MoOHoTruapar xjopuaa Jmtus u L-mpommra (LPLCM) [38] memoHcTpupyeT ko3 dHIIHEHT
TeHepali BTOPOW TAPMOHHKH MTPHOIM3UTEIHLHO paBHBIN Kod(ddunuenty auruapodocdara kamus (KDP),
a L-nponun nukpat (LPP) BoBce memoHCTpHupyeT reHepanuio BTOPOH TapMOHHUKH € 3((HEeKTUBHOCTHIO B
52 pasza Bbie, uem KDP[37].

CuHTE3, CTIEKTPOCKOMTNIECKHE XapaKTEPUCTUKN M KPUCTALTMYECKNE CTPYKTYPHI KOMILIEKCOB JTUTHS C
HeWTpaTbHBIMH MONEKyTaMH U aHmoHamm rmmmmHa [Li(GlyH)(H,0)]'CI, Li'Gly, [Li(GlyGlyH)'CI,
Li'GlyGly u Li'GlyGly'H,0 omucansl B pa6ote [39]. Bo Bcex coefMHEHHAX JUTHIl KOOPAUHHPOBAH
THTPa3ApUYECKU YETHIPbMsI JTUraHaamu. [Ipu 3TOM, TpU U3 HUX 3TO KHCIOPOABI TPEX Pa3HBIX MOJEKYJI
TJIMIHAHA, a YeTBEPTHIA MOKET OBITh, KaK KUCIOPO. KapOOHWIBHBIN TPYIIIBI TAKKe a30T aMHUHOTpynmbl. C
YeThIPbMSI aMUHOKHCIIOTaMU JINTUH 00pa3yeT MOJIMMEPHYIO CTPYKTYpPY, COEINHEHHYIO 110 MOCTHKOBOMY
triy [39]. Takum oOpa3om, XapaKTepHOH 0COOCHHOCTBIO KPUCTAIUTMIECKUX CTPYKTYP KOOPIUHAITMOHHBIX
COEMHEHH C yYacTHEM KaTHOHOB JINTHUS SBISETCS TO, YTO B CHIIy MaJoro HOHHOTO pagnuyca W CHIIBHOTO
ANIEKTPOCTATUYECKOTO TIOJIA SiApa KATHOHBI JIMTUS B OCHOBHOM KOODAMHUPYIOTCS TETPadIpUUYECKH
4eThIpbMs aHuoHamH [39, 40] 1 odeHb PeAKO JTUTUH MOXKET OBITh KOOPAUHUPOBAH MUPAMUIAIBHO MSATHIO
agnoHaMu [41]. XoTs, MUTUH Kak HyKICO(QHIbHBI areHT BECbMa MHTEPECEH B CHHTE3€ IMOJNyOpraHu-
YeCKHX COEIWHEHHH, BBIIIEYNMOMSIHyTas crenuduka KOOpAWHAIMK aTOMOB JHTHUSA CYIIECTBEHHO Orpa-
HUYHMBAET BO3MOXKHOCTh CHHTE3a OOJIBIIIOTO YHCIIa HOBBIX KOOPAWHAITMOHHBIX COSIMHEHUH JINTHSI.

WoHbl MeTasIoB 4acTO WrParOT PEMIAIONIyI0 PONb B (YHKIIMOHUPOBAHUH OMOJIOTHYECKUX MaKpPOMO-
JIeKyI1, HarpuMep 0enkoB [42-44]. oHBI METaIIIOB CO3MIAIOT BOKPYT ce0sl CUIIbHOE JJIEKTPUIECKOE IOJIe,
4yTo OoOecneunBaeT Karanui peakuuid. Kpome Toro, oHn obOecneynBar0T HEOOXOIUMYIO KOH(QOPMAIHIO
Genka. 3BeCTHO, YTO JI0 CHX HOpP CTPYKTYPHO OXapaKTepPU30BaHbI JIMIb HECKOIBKO Li™ KOMIUIEKCH aMu-
HOKMCJIOT M MalbIX MenTuaoB. Iloutw Bo Bcex Kommiuekcax Li' M MenTHHOB NMTaHIbl ObUIM HCKITIO-
YUTENHFHO HEUTPaTbHBIMU. B WacTHOCTH, B KadecTBE JUTAaHIOB OBLTH MCIOIB30BAHBI AM- W TPUTIUIIHH-
cynbdatsl [45, 46], L-amanunrnuiua [47], MmoHO-aHnoHHBIA L-acmaprar [48], mukmoaucapkosmwn [49] u
antamanun [50, 51].

Heo0xomumo oTMeTUTh, YTO IUTHHA 001aaeT OMOTOTHYECKON aKTHBHOCTBIO, KOTOpasi MPOSIBISIETCS B
uHrubupoBanuu nporenHknHazbl GSK-3f3, B OMOKMpPOBaHMM HATPHEBHIX KaHAJIOB HEHPOHOB M JaXKe B
pETyJSIIMK TEHOB ITyTEM B3aMMOJCHCTBHS C TpaHCKpUIMIMOHHBIM (akTopomM CREB [52-55]. ITostomy
CONTM JUTHS TPUMEHAIOTCA I TPOPIIAKTHKA W JiedeHus 1cuxo3oB [53]. Ecte maHHBIE O ero
MIPOTUBOOIYXOJIEBOI aKTHBHOCTH [56, 57]. TeM He MeHee, BC€ eIe OTCYTCTBYET YETKOE TIOHUMAaHHUEe POJTH
JUTHS B aKTUBHOCTH PA3INYHBIX OMOJOTHUECKUX MOJIEKYHT [58].

[ToMUMO aMHHOKHCIIOT, ApyTHe OpraHUYECKHe COCOMHEHHs 00pa3yloT BechbMa HWHTEPECHBIC KOMII-
nekcel. Kak m3BectHo, nukioaucapkosun (N, N'-muMeTHi-IuKeTO-IHIepa3uH), o0pa3yeT KpHCTallIu-
YecKre KOMIUIEKCH C COJSIMH METAJJIOB, TAKUMH Kak MEpXjopaT MeAH, MEepXJopar JUTHUs, IepxiopaT
Oapwmsi, mepxyiopara cepebpa m HHTpaTa cepedbpa u steparoM [59]. C momompo MK-crekTpoB morio-
IICHXS, TIOKAa3aHO, YTO B 3THX KOMIUIEKCAX KapOOHWIIbHBIE aTOMBI KHUCIOPOAa MENTHIOB KOOPIAUHUPYIOT
KaTHOHBI METAJIOB. AKTUBHOCTh IUKIMYECKUX TMENTHIHBIX aHTHOMOTHKOB TECHO CBs3aHa C B3aWMOJICH-
CTBHEM C KaTHOHAMU METAJUIOB, U K MEXaHHU3MY TPAHCIOpPTa KAaTHOHOB IIEIOYHBIX METAJIOB 4epes3
OMOJIOTHYECKYI0O MEMOpaHy MyTeM KOMIUIEKCOOOpa3oBaHUs. YUWThIBasg (pakT, 4TO JIMHEHWHBIC aHAJIOTH
MEenTHIOB He 00pa3zyeT HepacTBOPHMBIE KOMILJIEKCHI C COJISIMH METAJUIOB, KOH(pOpMaus LHKIoIUcap-
KO3WJIa TTO-BUIMMOMY, HTPACT BAXKHYIO POJIb B 00pa30BaHUN KOMITIEKCOB [49].

3axmodyenue. CrocoOHOCTh JIUTHSA OOPa30BBIBATH KOMILJIEKCHI C aMHHOKHMCIOTAMU W HENTUAAMHU
MOJKET OBITh WCIOJB30BAaHO B pa3pabOTKe HOBBIX MaTEepPHAJIOB M TEXHOIOTWH. BKIIOYeHHE TaloreHOB
MO3BOJIUT YCWJIMBATh HENWHEHHBI ONTHYECKUH OTKJIWK MOJYYCHHBIX MAaTepUaioB M H3MEHSATh HX
JIeKTpUYecKrue cBoicTBa. OJHAKO, MOXKHO 3aKIIOUUTh, YTO KOOPAWHAIIMOHHBIE COEIWHEHUS JHUTHS C
OHMOJIOTHYECKH aKTUBHBIMU OPTaHMYECKUX MOJIEKYJIaMH U TaJloreéHaMH, HECMOTPS Ha YK€ YCTaHOBJICHHBIE
WHTEepecHbIe (U3NYIECKHEe W OMONOTHMYECKHE CBOMCTBA, BCE €IIE€ OCTAIOTCA MAIOM3yYeHHBIM KIIAacCOM
coenuHeHni. B Onrokaiiniee Bpems clieqyeT OKMIATh BCILIECKAa WHTepeca K ATOMY KilacCcy HepCHeKTHB-
HBIX BEIIIECTB M MAaTEPHUAIOB Ha HX OCHOBE.
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KENBIP AMUH KBbIIIKBLIJIAPBIMEH JJATUSA
T'AJIOTEHAATEPITH KOOPINHANMSIBIK KOCBLILICTAPBI

AnHoTanus. Metan KaTHOHAaphl MEH OPraHUKaJIBIK MOJICKYIIATapAbIH ©3apa dPEKETiHIH epeKIIeTiKTepi Koop-
TUHALNWSUTBIK KOCBUTBICTAPIBIH (DU3UKAIBIK JKOHE OHMONIOTHSIIBIK KacHeTTepiHe alTapibIKTail ocep eremi. Opranu-
KaJIBIK JIMTaHJaJIapMeH MeTaJliap JKOHE OJIapIbIH IalOTreHUATEPiHIH KOOPANHALMSIIBIK KOCBUIBICTAPhl dPTYPIIi ONTH-
KaJIBIK, DJIEKTPJIIK JKOHE MAarHUTTIK KAaCHETTepIMEH jKaHa MaTepHaAapbl ajly YLIiH KbI3BIKTHI OOJBIN TaObLIaIbI.
Mertanaap, rajJoreHaep jKoHe METa/lT FaJOrCHUATEPAIH KEIICHACPIHIH KyPbUIBIMbI OOMBIHIIIA KOIITEIeH TYPJIi aMUH
KBIIIKBUIIAPBI apachIHAA, 9Cipece MIEKTPOHABI JOHOPIIBIK MOJIEKyianapsl 0ap (aMuH, KapOOH KBIIIKbLIIAPh!) KELIeH]
KaJIBIITACATBIH JINTUS TaJOrCHUATEP] KbI3BIKTHI. JINTHS JKOHE OHBIH aMHH KBIIIKBUIBI Oap raloreHUITePiHIH KOOp-
JMHALMSIIBIK KOCBUIBICTAPBIH 3€PTey XKOHE CHHTE31 OHBIH OMOJIOTHSUIBIK OJICEHIUTIKTEPIHIH HETi3iH TYCIHY JKoHE
aHBIKTAy YIIiH TYHiHII Oa3aHbl Kypausl.

TyiiiH ce31ep: KOOPAMHALMSIBIK KOCBUIBICTAD, FAJIOTeHUATED, TUTHIA, aMHUH KbILIKBUIBI, TIHLKH.
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