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AHHOTAIUSA
CunTesupoBanbl koopanHanuoHuee coequaenns VO (II), Ni (II) u Co (II) ¢ roytapoBoii 1 3-nHpHANHMOHOKapOO-
HOBOIl KHCIIOTaMH. M3y4eHEI 3IIEMEHTHEL COCTaB H HEKOTOPLIE (PH3HKO-XUMHYECKHE CBOICTBA NOMY4YEHHEBIX KOMILICK-
coB. Meromamu HK-cnextpockonun, DCJIO u mepuBaTorpaHuUecKOro aHanH3a YCTAHOBJIEHO, 4TO B KOMIUIEKCAX
JIUTAaHIBl KOOPAMHHPYETCA K METAITY Yepes aToM KHCIOpoaa KapOOKCHIBHOM TPYIIIEL.

Bu6morpaduueckoe omucanne: CHHTE3 U MI3VUEHME KOOPIIMHAILIMOHHBIX COEJJMHEHMI VO (I1), Ni (II)
H Co (II) C TJIYTAPOBOH H 3-ITMPHJJUHMOHOKAPEOHOBBIMH KHCJIOTAMH // Universum: XuMus 1 GHo-
JIOTHS : SNEKTPOH. HAY4H. SKYPH. I'azuesa AC. [m ap.]. 2022. 8(98).
URL: https://7universum.com/ru/nature/archive/item/141 14
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ABSTRACT
The coordination compounds of VO (II), Ni (II) and Co (II) with glutaric and 3-piridinmonokarbonic acids were
synthesized, the element composition and physic-chemical properties were studied. Using IR spectroscopy, ESDO and
derivatographic analysis, it was found that ligands in complexes are coordinated to the metal through the oxygen atom of

the carboxyl group.

Kiouesele ci10Ba: riyTapoBas KUCI0TA, 3-IHpHAMHMOHOKapOoHosas kuciora, MK-cnekrpockonus, nepusarorpa-

(pruecknii ananus.

Keywords: glutaric acid, 3-piridinmonokarbonic acid, IR-spectroscopy. derivatographic analysis.

MHUKpO3IEeMEHTEI, KOTOPEIE COMEPKaT OHOIOTHYe-
CKHE OOBEKTHl HEOOXOIHUMEI (DEPMEHTHHEIM CHCTEMaM
JKHBBIX OPraHN3MOB. BHoIOrH4eckas poias MHKpO3IIC-
MCHTOB H3y4YCHA CIIIC HE B JOCTATO4YHOH cTemeHu [1].
Ho uMeromuecs cBeIcHHS O3BOJIAIOT YTBCPKAATE, 4TO
OHH DKCIICPHMECHTANILHEIC HCCIICIOBAHMA Ha JKHBBIX Op-
raHu3Max MoKasajH, 4YTO HeJOCTATOK HHKE/A PHBOIHT
K PE3KOH 3alepKKe pocTa H Pa3sBHTHS, aHEMHSM 3a CUET
CHHIKCHHS YPOBHA remornobuna B kpoeu. Hukens ycu-
JIHBAaET aHTHIHYpeTHUecKoe jekicTBue runodusa. Hu-
KEIb aKTHBHO CNOCOOCTBYeT 0OMeHy BHTaMHHOB. [lox
€r0 BIMAHUEM NPOHCXOJUT BCACBIBAHHE aCKOPOHHOBOH
KHCIIOTHI M BUTaMuHa B, Dnemenrt perymmpyer mno-
CTYIUICHHE H YCBOGHHME Kanblus B opranusme. Hukens
aKTHBHO Y4YacCTBYET B OKHCIIHTEIbHO-BOCCTAHOBUTE/Ib-
HBIX peaklHAX, CNOocOOCTBYET TAKkKE aKTHBHOMY CHal-
JKEHHIO KJIETOK KuciaopogoM. [lponecchl TkaHeBOTo
JBIXaHHS H JKHPOBOrO 00MEHa KJIETOK HEBO3MOMKHEI De3
Hukens [2]. Konuentpamusa kodanbTa NPOUCXOOHT Mpe-
WMYIIECTBEHHO B TMe4YeHHW, JHM(aTHYeCKHUX Yy3nax,
KOCTHBIX M MBIIIEYHBIX TKAHAX, MOJMKETYIOTHOMH, IIH-
TOBUIHOM Kene3ax, MOYKAX H HAAMOYeYHHKaX. ITOT
MHKPO3JIEMEHT BBINOIHACT HJIM IPHHHMAET YYacTHE BO
MHOTHX S>KH3HeoOecHedMBalomMX (QYHKLMAX, TaKHX
KaK, MPEIOTBPALICHHE Pa3/JpakHTEIBHOCTH, YTOMIIE-
HHA TIyTeM pEryJHpPOBAaHHA HEKOTOPHIX IPOIECCOB
HEPBHOH CHCTEMEBI; HOPMAaJiW3alusgd o0MeHa BellecTB
coBMecTHO ¢ BHTaMHHOM C, Bs H honueroii kucnoroii;
YHacTHE BMECTE C XKEeIe30M H MEBI0 B TeMOIT033¢; CTH-
MYJIFIHA POCTa KOCTHOH TKaHH; CHHTE3 JIE30KCHPHOO-
HYKJIEHHOBOH H pHOOHYKIEHHOBOI KHCIOT; CHHTE3
nuaHokobamamuHa (BHTamMuHa Bl2); HopMmammsamms
(pYHKIIHOHHPOBAHUS MOIKEITY JOTHOI KEIIE3bl; yIacTHE
B 00pa3soBaHMH TOPMOHOB IIHTOBHIHOH JKCJIC3BI, IIO-
JIaBIICHHE MAaTOMOP(ONOTHYECKHX CKJISPOTHYECKHX
MPOSIBJICHHI; TOBBIIIEHHE HMMYHHTETa; TOBBIIICHHE
thepmenTHOH akTHBHOCTH; OOpEOa CO 37OKa4ecTBEH-
HBIMH 00pa3zoBaHUAMH U apyrue[3].

KeTo-nponssoanoe rryTapoBoii KHCIOTEI — 0-KETO-
[IyTapoBas KHCJIOTA ((-KETOIIyTapar) ABIACTCA Bak-
HBIM OHOJIOTHYECKHM COCAHHEHHEM. JTO KeTOKHCIOTa
oOpasyercs npH Ae3aMHHHPOBAHHH IIIyTaMaTa, H sBIIs-
€TCSl OJHHM H3 IPOMEKYTOYHBIX MPOIYKTOB IHKIIA
Kpebca.

3-nupHINHEMOHOKAapOOHOBas KHCIIOTAa BHTAMHHHOE,
THITOIUIHIEMHIYECKOE U CeH(HIECKOe NPOTHBOIIEN-
JlarpHYecKkoe cpeAcTBo. B opranusme 3-nupHIHHMOHO-
KapboHOBasg KHUCIIOTA TIPEBpaNIaeTcs B HHKOTHHAMHMI,
KOTOPBIH BXOJUT B COCTaB KOMEepMeHTOB JIeTHIpOTeHas —
(HAJ1 u HAJI®), nepeHOCAIIHX BOJAOPO, YUACTBYET B
MeTaboIH3Me KUPOB, OEIKOB, AMHHOKHUCIIOT, IIYPHHOB,
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TKAQHEBOM JIBIXaHHH, YTJIEBOJOB — TTTHKOMH3E H TTHKO-
TeHOJIN3e, TIpolieccax OHOCHHTe3a.

HopmanusyeT KOHIIGHTPALHIO JHIONPOTEHHOB
KpoBH; B OonbIInX A03ax (3—4 r/cyT) cHIKAET KOHIICH-
Tpauuio obmero xonecrepuna, JIMHII, yMeHbIIAeT WH-
Iekc XonecTepHH/(GochOIHIHARL, MOBLIIIACT COASPKAHHE
JITIBII, o0nagaromux aHTHATEPOreHHbIM 3hdeKToM.
I'mnoxonecrepunemuueckuii 3¢gdexr npossiasercs ve-
pe3 HECKOJIBKO JHEH, CHHKEHHE TPHIIIHLEPHIOB — Ye-
PeE3 HECKOJLKO 4YacoB nocle npuema. Pacmmpser
MeNKHe KPOBEHOCHBIE COCY/IbI (B TOM YHCIIE TOIOBHOTO
MO3ra), YIy4dIaeT MUKPOLHPKYIAIHUIO, OKa3bIBAET ClIa-
O0e aHTHKOAryJIsHTHOE JeiicTBHE, NOBLIIAas (GHOpHHO-
JIMTHYECKYI0 aKTHBHOCTE KpoBH. O01aaer 1e3HHTOKCH-
KallHOHHBIMH cBOHcTBaMu [4]. Ha 0OCHOBAHMH BBIILICH3IIO0-
JKEHHOTO HaMM ObL1 OCYLIECTBIIEH LEJEHAIIPABIEHHBbIM
CHHTE3 KOOpAHHALMOHHEIX coenuuenuii VO (II), Ni (11)
u Co (II), oOnagarommux Maaoi TOKCHYHOCTBIO H BBICO-
KoH OHWoONOTHYecKOoH AaKTHBHOCTBIO C TIYTApOBOH H
3-NMUPHARHMOHOKAPOOHOBOI KHCIIOTAMH.

MaTepHaabl H MeTObI. MCXOIHBIMH BeLIleCTBAMH
JUTS CHHTE3a KOMIUTEKCHBIX COeIHHEHHIT ABIATHCH a30T-
HOKHCJIBIE COJIH KoOallbTa, HHUKENA W BaHaJMia, eAKHi
Hatp, riyraposas kucinota (I'JIK) mapku «u» 1 3-nupu-
nuHMoHokapOoHoBas kucioTa (3-IIMK) mapku «dap-
MaKOMNeHHBIH».

AHanM3 BBIJIETIEHHBIX COSIMHEHHI Ha coJepiKaHHe
B HHX MeTaJlIa TIPOBOIUIH KOMIIIEKCOHOMETPHYECKHM
METOIOM. A30T ONpeNeNsaIn Mo MUKpoMeTomy JioMma, a
cofiepiKaHHe BOJbI — TpaBHMeTpH4eckH. TemnepaTtypy
MIaBIEHHA KOMIUIEKCHBIX COEIHHEHHH OTpeNenanH B
3aKPBITBIX KalULIgpax.

HMHaMBHAYaNlbHOCTE  BBIJENEHHBIX  KOMILIEKCOB
H3y4eHa CPaBHEHHEM PEHTTEHOTPAMMEI HCXOJHOTO Be-
MIECTBA H KOMITIEKCHOTO COSMHEHHS, KOTOPBIE NOTy4aTH
Ha augpaxtomerpe [lpor-¥YM-1 ¢ Cu-anturatomom. MK-
CNeKTpBI cHHMaNH Ha Pypre-ciektpometpe IR Tracer-100
(SHIMADZU CORP., Slnonusa) B KOMIICKTE C TpH-
CTaBKOH HapyIIEHHOTO MOJHOIO BHYTPEHHETO OTPaXke-
uus (HIIBO) MIRacle-10 ¢ mpuzmoii diamond/ZnSe
(cnexkTpalbHLL 1UaNa3oH [0 Kalle BOJTHOBBIX YHCe -
4000400 cm!; paspemwenne - 4 cm’, uyBCTBHTENB-
HOCTb COOTHOLIEHHE curHa/myM - 60,000:1; ckopocTs
ckanupoBaHus - 20 ciekTpos B cekyHay). Tepmudeckoe
HCCIE10BAHHE IPOBOIMIM Ha JepuBaTorpade cucremsl F.
Paulik, J. Paulik, L. Erdey ¢upmbr « MOM» (Benrpus).

DIeKTPOHHbIE CHEKTPBl JAH((Y3HOTO OTPaKEeHHS
(DC10) 3amuceBanu Ha npubope Hitachi-SP 330 (SAmo-
nus#) B obnactu 5000-50000 cm™!, ciekTpoxuMHUecKHe
MapaMeTpbl BRIYHCIIAIH 10 MeToHKe [S].
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DKcnepHMeHTAIbHAsE YacTh. CHHTE3 KOMILICKC-
eI coemunennit VO(I'JIK-2H)(3-IIMK)-H>O, Ni(I'JIK-
2H)(3-[IMK)-3,5H0 u  Co(I'JIK-2H)(3-[IMK)-2H,O
MIPOBOAMIIH clieayromuM obpasom: 0,006 Mous riayTapo-
BO# kuciotel U 0,006 mMons 3-mHpUAHHMOHOKApOOHO-
BOIf kuc10Th! pacTBopuiaH B 0,012 mons eaxoro Hatpa B
15 mu Boxsl. K oOpasoBaBumiemycsi mpo3padHoMy pac-
TBOPY MO KaIUIsIM TPH NepeMelnBaHHN J00aBHIN pac-
TBOp 0,006 MOJIsi a30THOKHCIIBIX COJIEH METAJLIOB B 5 M

Bozabl. OOpa3oBaBIIMiicS 0CAaAOK NPOMBUIH BOJOH,
cnupToM H 3hupom [6].

PesyabTaTrhl M X o0cyxkaenHe. /{1 ycraHoBie-
HHUSL YHCTOTHI U MHIAMBHAYAILHOCTH MOJyYEHHBIX KOM-
IJIEKCOB CHATBI UX PEHTT€HOrPaMMBl. PEHTreHOrpaMmbl
JIMTAH/IOB PE3KO OTIHYAIOTCA OT TAKOBBIX CHHTE3HPO-
BaHHBIX KOMILJIEKCOB, YTO [TOTBEPIKIAET UX HHAHBH/LY-
aNbHOCTb M YUCTOTY (puc.1).
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Pucynoxk 1. Penmezenozpammot I'VIK (a), 3-IIMK (6), Ni(IJIK-2H)(3-1IMK)-3,5H:0 (8), VO JIK-2H)(3-IIMK)-H:0 (2)
CocTaB BBIJACICHHBIX COEMHEHU YCTAHOBJIEH JJ1e-

MEHTHBIM aHAJIM30M U TAaKK€ H3ydeHBI UX HEKOTOpbIe
(pusuko-xumnueckue cBoicTna (Tadm. 1,2.)

Taonuya 1.
Pe3yabTaThl 2JIEeMEHTHOI0 AHAJIN3a KOMILIEKCHBIX COeIHHeHHil
Coe R Haiineno, % Borunciaeno, %

HARHERR M N H:0 M N H:0
VO(I'JIK-2H)(3-IIMK)-H,O 17,73 4,25 10,92 17.78 4,24 10.89
Ni(I'JIK-2H)(3-IIMK)-3,5H,0 15,80 3,70 16,67 15.89 3,73 16,77
Co(I'JIK-2H)(3-IIMK)-2H-O 16,99 4,04 10,38 16,93 4,02 10,34

Tabauya 2.
DHU3NKO-XHMHYECKHE CBOHCTBA KOMILIEKCHBIX COeIHHEeHH I
PacTBopumocTh
0 s
Coenunenune LBer T.na, °C /100r BoxbI

VO(I'JIK-2H)(3-IIMK)-H,O BonoTtHsrii 272 HE pacT.
Ni(I'JIK-2H)(3-[TMK)-3,5H.0 CaeTtn0-rony6oii 262 HE pacT.
Co(I'JIK-2H)(3-IIMK)-2H>0 Po30BBbIit 245 HE pacT.
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Jnst ycranosieHus crioco0a KOOpAHMHALMM IUIyTa-
poOBOIi U 3-MHPHIHHMOHOKAPOOHOBEIX KHCIIOT, a TaKkKe
B HM3BECTHOH CTENMeHH, CTPOEHHS CHHTE3HPOBAHHBIX
KOMILIEKCHBIX coeauHeHHH usydens! ux MK crexTpsL
Ha pucynkax 2,3 npusenensl MK cnekTpsl mTHranoB u
MX KOMIUIEKCHBIX COEIMHEHHH ¢ METAILIAMH, @ YacTOThI
(cM!) HEKOTOPBIX NOJIOC NOITIOLIEHHS B HUX B Tabimue 4.

B MK cnektpe rioyTapoBoii KHCIOTEI HaOmOMaeTCs
rpynna noixoc, Haubonee BEICOKOYACTOTHYH M3 HHX
npu 3047 cm! mokHO otHecTn k V(OH), a ocTanbHblE
nonock! ipu 2955, 2706 1 2600 cm™! kK acHMMETpHYHBIM
u cumMeTpudHbM V(CH2). MHTEHCHBHYIO MONIOCY TPH
1696 cm! cnemyer otnectn k v(C=0), nosocy npu 1410
em! — npenmymectsenno k 8(OH), monocy npu 1206
em! — k v(C-0). Tonock npu 1434, 1349, 1305, 1264,
1235 u 1162 cm™! oTHeceHbI, COOTBETCTBEHHO, K HOM-
HHUYHBIM B BeepHbIM Konebanusm CHo.

B MK cnekrpe nornomeHus 3-MHPHIHHMOHOKap-
OoHOBOIT KHUCIOTE HabmIOJAIOTCA MIMPOKHE MOIOCH B
obnactu 2400-3400 em! u nosocst npu 1710, 1323 u
1184 cml, xapakTepurie 18 acCOMMPOBAHHEIX KHC-
not. onock! ipu 1596, 1546 u 1037 cm™! cnenyer or-
HECTH K BaJEHTHLIM H Je(OpMaHOHHBIM KOJIebaHHAM
TTHPHIHHOBOTO KOJbIIA.

B cniexTpax cMellaHHOIMIaHaHbIX KOMIUIEKCOB 3d-
METAJIOB ¢ TIYTapoBoH U 3-MUPHANHMOHOKapOOHOBOMH
KHCIIOTAMH, Tak ke, kak # B cnekrpe Na(3-[IMK-H),
[10JIOCBI, XapaKTePHBIE /Ul AaCCOLMHPOBAHHLIX KHCIIOT
HCYE3AI0T M NOSBILIOTCS HHTEHCHBHLIE I10JIOCHI IPH
1635-1610 u 1401-1381 cm’!, otHecennnle K V4(COO)
" s(COQ) CoOTBETCTBEHHO. JTO, OUEBHIHO, CBHIE-
TEJILCTBYET O 3aMELIEHHH BOJOpoJa KapOOKCHILHOI
TPYNIBI THTaHAa B KOMIUIEKCAaX Ha MeTal.

KapGokcunarorpynna B KOMIUIEKCAX MOKET Bbl-
MONHATE KaK MOHOJCHTATHYIO, TaKk H OHIEHTaTHYIO
(ynxumio [6]. 3nauenne Av(COO) = v(CO0)-vs(CO0) B
KOMIUIEKCAX HAXOOMTCS B MHTepBane 254-219 cm™. Onn
6muzku 3HaveHUI0 Av(COQ) Ge3BOIHEIX HUKOTHHATOR

K0OaNnbTa, HUKENIs, ME/IH, KOTOPbIE HAXOISTCS B HHTEP-
Base 230-215 em™!. VuuTHIBag TO, YTO B ITHX COSAHHE-
HHAX KapOOKCHIATOTPYTIIEI MPOSIBIAIOT
OHAEHTATHOCTb, MOJKHO JOIYCTHTE NOJO00HYIO KOOPAH-
HAIMIO WX H B H3YYAEeMBIX COE/THHEHHAX.

B koMmIulekcax IMHPHAMHOBBIA aTOM a30Ta 3-IHPH-
JHHMOHOKapOOHOBOH KHCJIOTHI IPOTOHHPOBAH 33 cYeT
MHTPAIHK ATOMa BO/IOPO/IA A€NPOTOHHPOBAHHOTO Kap-
OOKCHIa H B KOOpAMHALIHH He y4yacTByeT. CBHAETENb-
CTBOM 3TOMY SIBJISICTCSI HAJTHUHE HHTEHCHBHOH I0OJ10CHL
B CTICKTpaX KOMIITEKCOB okono 1560 cM™, xapakTepHas

+
[U1s MoHa mHpHANHAS, oTHecenHas k 5( IN H), a Taxxe
BBICOKOYACTOTHOE CMEIIeHHe MOIOCKH TIOCKHX edop-
MAalHOHHBIX KoJlebanuii Koabna é(komeua) Ha 31-25 cm™
! 1o cpasnenuio Takosoro crnekrpa Na(3-IIMK-H)[7,8].

B coemunennax Ni(I'JIK-2H)(3-IIMK)-3,5H-0 n
Co(TJIK-2H)(3-TIMK)-2H>0 kak mokazan aHaiiuz 3JeK-
TPOHHBIX CHEKTPOB, META/UIbl UMEIOT OKTa3pHYeCKoe
okpyxkeHnue (Tabn.3). Tak, B cnektpe DC/10 koMmmiekca
Co(T'JIK-2H)(3-IIMK)-2H20 wuMerTcs TOIOCH MpH
6100, 15000 u 19000 cM™!, KOTOpPBIE MOKHO HAEHTH(H-
LMPOBATh KAaK IOJIOCH! [IEPEX0/ia ¢ OCHOBHOIO YPOBHSA
4T1g(F) Ha *T24(F), *Ase(F) u *T1g(P) yposuu. B cniekrpe
BCA0 Ni(I'JIK-2H)(3-IIMK)-3,5H>0 uabmiopaiorcs
nonocsl ipu 10600, 16520, 26000 u 11700 cm™?, koto-
pble MOKHO OTHECTH K mepexofaM >Ang(F)—>Tae(F),
sAig(F)—’sTlg(F), 3Aig(l:)—’sTlg(P) Ha BAEg(F)—’lEg(D)
(tabmn. 4) [5, 9].

Jnma UK cnexktpa coemunenus VO(IJIK-2H)(3-
TIMK)-H>O xapakrtepHa uHTeHCHBHAA monoca v(V=0)
npu 968 cMl, COOTBETCTBYIOMAS MECTH KOOPIHHAILN-
OHHOMY COCTOSIHHIO aToMa BaHaaus (IV) B koMriiexce.
B cnektpe DC/1O kommiekca HaOMIOAAIOTCA IMOJIOCHI
npu 6170 u 17330 eml, oTHecennbie k nepexoay *Asq(F)
—*T15(F) 1 *Asg(F) —*T1(P).

Tabauya 3.

'f-)lleprnn JIEKTPOHHBIX NEPEX0A0B H CHIEKTPOXHMHYIECKHE NNAPpAMETPLI KPHCTA/LIHYECKOI'0 10 I
B l'[pl{ﬁ.JIH)KEIIIIIlI Kyﬁll'{ecl{ﬂﬁ CHMMETPHH CHHTE3HPDOBAHHLIX KOMILTEKCOB

Z
= E
=
D/IeKTPOHHLIIi Hepexo[, E g
cm™ 2Az(F) — = E-
8 3
B. C. Fa. Fu. = =
-1 o0, By ™
Coennnenne Dq. cm em? | em? | em | em B |p°. % vy
Ele g | g S
T T 1 i
Ni(I'JIK-2H)(3-
2
IMK)-3.5H:0 1060016520|26000{11700( 1060 712 | 3002 1107 | 79 [0.69|32.56(4.21 [16482|25994
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£ g
Coenunenne Dq.cm!| B. cm?! | F2. cm! | Fa. cm? B £ 7
3 3 &
& z & BB
T T T
Co(TJIK-2H)(3-
[IMK) - 2H-0 6100 15000 19000 890 953 1866 186 0.91 [14985(19012
5 " 5
JIeKTPOHHBII Tepe- a =
xo0/, em ! *Azg(F) — Dq. cm 2
S
Z=
Coenunenue B.cm!|Fo.cm!| Fa.cm! | B [B°. % Z =
£ £ £l
= = F &
£ & g
T T £ F
VO(I'JIK-2H)(3-IIMK)-H-O 6170 17330 353 861 1722 172 10.83(16.41 3515
T(I..I -
65
a0 |
55
50 4
45 ]
40 J
2240 89
35
T 40
25 34980 47803
20
15 12§59
= 2706 49 .2500 o
3 304761 m“gﬂ 26468
130502
o 1696 56 1206 62
751[:“"] 0 3600 32‘00 2800 2400 2000 H;ﬂﬂ IGIDO 1400 1200 1000 800 hﬂ? 400.0
em-1 — Jt — Qo a
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Pucynok 3. HK cnexkmpuot Co(IJIK-2H)(3-IIMK)-2H:0 (a), Ni(ITJIK-2H)(3-IIMK)-3,5H20 (6),
VO(TJIK-2H)(3-IIMK)-H:0 (8)

PestoMupysi BBIIIE TPUBEACHHBIC PE3YJIbTATHI, B MPHHIUIE MOXET OCYIIECTBIISITCS, KaK MPH JHUMEp-
MOJKHO 3aKJIIOYHTh, 4TO B coeauHenuu Bananuia (II) HOM, TaK 1 NIOJIMMEPHOM CTPOEHHH KOMILUIeKca. B cBere
rJIyTapoBasi KUCIO0Ta, KOOPJAHHUPOBAHA K METAILIIy-KOM- MPOBE/ICHHBIX MCCJIECAOBAaHMIi, OJHY H3 HanOoIee Bepo-
MJIeKCO00pa3oBaTeNIl0 aTOMaMH KHCIIOpOAa ABYX Kap- SITHBIX CTPYKTYP MOYKHO MPEACTaBUTH CIEAYIOmeM 00-
6okcunarorpymnmsl. [Togo6Hast KOOpAMHALINS JIMTAHIOB, pasoM:
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OkpyKeHHE BaHAIUA B COCOMHEHHH XOPOIIO COrna-
cyeres HanuaueM B ero MK cnexrpe nonocer v(V-0O) npu

470 cml.
Taoauya 4.

YacroTel (cM!) HekoTOPHIX Mosoc noraomenns UK cnekTpoB riyraposoii, 3-nupHAHHMOHOKAPGOHOBO# KHCI0T
H HX CMeIIAHHOJHTAHIHBIX KOMILIeKcoB ¢ 3d-MeTamiamMu

BemectBo + v(C=0) v(KoabLa) + d(xkonwsma) | v(M-0O)
o(N H) | vas(COO0) 3(N m
vs(COO0)
I'JIK - 1696 - - - -
3-TIMK - 1710 1596 1546n - 1037 -
Na(3-ITMK-H) - 1633 1386 | 1593 1544 - 1025 -
VO(I'JIK-2H)(3-IIMK)-H-0 2600-3400 [ 1635 1381 1597 1570 1056 470
Ni(IJIK-2H)(3-1IMK)-3,5H>0 2600-3400 | 1614 1393 1588 1570 1055 450
Co(I'JIK-2H)(3-ITMK) - 2H-0 2600-3400 | 1610 1384 1585 1564 1051 462
Ha ocHoBaHHM Bblllle IPHBEASHHOIO, PACCMATPHBA-
€MBIM KOMILJIEKCAM MOXKHO IPHIIHCATh, Handoliee Bepo-
SATHOE, ClIeAYIOlIee [I0JIHMEPHOE CTPOSHHE:
H@
C
0-_—-_—:‘_—:.-_:'.\
-o\ ‘\\
N H Hs Hy o—|—
Sc—c'—c'—c'—e== M/
—° —
— n

Cmpaenue KOMRIEKCHBIX coeOuHenuil

OKpyKCHHE MeTallla B KOMIUICKCHBIX COEIHHE-
HHUSIX Xopowo cornacyercs Hanmuuuem B ux MK crek-
Tpax nosuocs! v(M-0).

Ha xpupoit JATA xommiekca Co(I'JIK-2H)(3-
IIMK)-2H>O (puc.4) uMel0Tcsl IHIOTEpPMHYECKHE (-
dexrer mpu 92, 191, 262, 589, 662, 763, 850, 888°C. Ilo-
Teps Macchbl MPH IEPBOM HIA0MP(DEKTE COCTABISLCT

~10% M COOTBETCTBYET YIANCHHIO ABYX HEKOOPIHHH-
POBaHHBIX MOJIEKYNl Boiabl. B xommnekce mpm 380°C
pasnararorcs nuraniel. M k KoHIy TepMonusza o0ias
yOBUIbL MACCHI B KOMTUIEKCE cocTaBlseT 86%, 9To Moj-
TBepIK/AaeT 06pa3oBaHHe OKHCH METAIJIOB.
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Pucynok 4. depusamozpammor Ni(I7IK-2H)(3-IIMK)3,5H >0 (a), Co(IJIK-2H)(3-IIMK)-2H 0 (6)

Kpupas narpesanus coenmneHms Ni(I'JIK-2H)(3-
IIMK)-3,5H>0 umeet snmorepmudeckue 3G (PeKTH npu
122, 197, 342°C u sx3oTtepmuteckue sddexrel npu 151,
255, 318, 763, 438, 527, 600, 630, 865°C. Ilepseiii o1-
HoTepMHYecKHi 3¢ eKkT cCOOTBETCTBYET yaaleHHo 3,5
MOIEKyJI BHeIIHec)epHOI BOJLL.

[To nanuemM nepHBaTOrpaH4ecCKOro H3y4eHHA CO-
eqUHEeHUIT MOJIEKYIIbl BOJALI B HHX YAANAIOTCH MPH O-
HOM 2HI03((PeKTe U ABIAIOTCSH BHEIIHEC(EPHEIMH.

CnHCOK JHTepaTyphl:

3axaodenne. TakuM obpa3om, IIyTapoBas H 3-TH-
PHAMHMOHOKapOOHOBask KHCIIOTEI XOPOIIO COBMECTHMEL
B KoopauHannoHHoi chepe VO (1I), Ni (II) u Co (II). B
o0pa3syeMbIX CMELIAHHOJMIAHJHBIX KOMILICKCAX IIH-
raabl KOOPAHHHPOBaHEI OuaeHTaTHO. [Ipu >TOM rete-
poaroM asora 3-MHPHAHMHMOHOKapOOHOBOH KHCIIOTHI
MIPOTOHHPOBAH 32 CYET MHIPAILIHH aTOMa BOZOPOJa Kap-
OOKCHIIBHOM TPYINIBI M HAXOAUTCA B KOMIUIEKCAX B
LBHTTEP-HOHHOI1 popme.
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