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}IHOPAIIPBEHII CIIEKTPH, HA OSUIIHA I{ HA H}ICKA TEMIEPATYPA,

HA XI,IIPATIITE IIA KOMIIJIEKCI{ HA MATHE3HYM, KOEAJIT H HHKEJI

co I -xlIIPoKclI- H 1, 8-Ar.IXI,IAPOKCI,IAHTPAXr.iHOH
jl

ROOM- AND LOW-TEMPERATURE INARARED SPECTRA OF THE HYD-

RATES OF MAGNESIUM, COBALT AND NICKEL COMPLEXES

OF I-HYDROXY- AIID 1,8-DIHYDROXYANTHRAQUINONE

E. Mofrfrpajaxoe u M. $arcui

xeMgcKH Oaxynrer, Vnuaepsurer "KupnJr n MegoEnj" - Crouje

aasrRect: The infrared, spectra recorded at liquid-nitrogen
temperature are helpful in identifying the bands which'ori-
ginate from water librations. Their locatj-on, on the other
hand, shows that the water molecules are.coordlnated to the
metal lons and, as shown by the analysls of the spectra of
the partially and a_lmost completely deuterated analogues,
form hydroqen bonds considerably dlfferent in'strength.
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cneKTplr Ha pa3-
JrHqHa Kpucaaroxlr.Eparz nocror Ha XeMHcKuor OaKynrer Bo CKou-
je, xaro r{ TBp,qenero [rJ aexa Bp3 ocHoBa Ha HaBo.qxoro or-
cycrBo Ha nH6paquoHlr JTeHTH Ha Bo,qara Eo I{HoparIpBeHHTe crrex-
TpH Ha Xllt,qpaTaTe Ha MeTaJrHlrTe KoMIIJTeKCU lta 1-XU.qpOXCUaHTpa-

xHHoH (I) rqoxe Ia ce 3axnylru lexa raj oalre coe.qnnenaja no-
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I

cneKTapoT 11a BoEara Kaj oB1;e coe'ggHeggja U' ucroBpeueHot

Ear}!IiI3ylII{MecneKTplitTeuHaaHaJIorHrrTeKo}InJIeKcHHa
1,8-IuxuEpoKcI{aHTpax[HoH (II) . Oase [ocJre,qHu coeErrHeH]rja

rl3rne,qa EeKa EOpaHo He caMo lrlTo He 6Hne H3ytIyBaHn co EO-

MOrs rla I{HopaqpBeHa cneKTpOCKOrIEja, Tyxy lle 6vlfle' KonKy

utTo Hlr e rroSHaro, HI',I ClrHTeru3lrpaHr!'

EKCIIEPHMEHTAJIEII IEN

Ue?aJrHure KoMrrJreKcu 6ea cEHTerI{3EpaH}r no MeroEa cJrrtqHa Ha

o"u." *. Jaworska et aL. [r] , ,uoneKa xatrparaTe H Aeyreparu-
te 6ea o.q HlrB npHrorBeHlil rr roa IIo xBIlporepManeH nar - co

noee(e.qxeaHo ctoere Ha cycnexsuja Ha Eo6uellrre KoMnJreKcH

ao HeO HJrlr Bo Dzo so saTorreHH aMnynll xa 80oc. I'IHopaupBeHlI-
Te crrexTplr 6ea cH}IMeHE Ha }IHcTpyMeHToT Perkin.Elmer 521,
Epr{ [lro 3a cH]IMElbe Ha HHcKTeM[eparypHure cneKTpu 6etlte nor-

"'Vr"r" 
f;enlljata VLT-2 Ha RIIC-London' 3a naAe6e 6eEIe yro-

rpe6yaan rerreH a3or.

PE3Y'ITATI,I E EI,TCKYCI4JA

BocnexrapoTHaKoMnJIeI(cotxaro6aJITco}-xgEporcl{aHTpaxu-
HoH (cnextpnte Ha EpyrHTe .qBa KoMrIJreKca ce' Bo ocroBar-a'

r{JIeHTHITHH) ce raeEaar (4. Cn. I), go oH BeuIeHTHara o6racr,

EEe rre'Trr - eEHaTa rrorecga, ga'r'3500 cm-l u.qpyrara, Ha

n,3100 ctn-l, 3HaqHTerIHo nourrpoKa. Jaworska et aZ' [:'] caruo

npBaTa oE oEHe ABe JI€HTr{ j.a npunautaJle Ha BEUIeHTHa oH su6-

pargrja, IoEexa BTopara ja nnrepnpernp€ue KaKo pe3ynrar Ha

CE aarrenrgr Bs6pa1111g. Pe3yITaTIlrTe oE uapqnjaJIHOT9 .qeyTepu-

parre, uefyroa (s. Cl . 2l , He,qBocMHcJreHo noKaxyBaar ,qeKa noc-

JIegHaBa acMHaIII{ja He Moxe .qa 6H,ue qeJlocHo rosHa H .EeKa

najrOaeu EeJI oE I;IHTeH3IITeTqT Ha JIeHTaTa ,.a OKOny 310'0 cm-l

noTeKHyBa OE BaJreHTHa Bn6paqEja Ha BoEaTa. U sO OD BaJIeiIT-

nara o6aacr, EMeHo, nocrojar 6apeM ,qBe ,reHTIir (xa orony 2600

u 2340 cm- I ) IilTo, 3apa,ErI HaqHHor sa xoj Eeyrepl{paEero e Bp-
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Crr. 1 . Hx$paupBeHlr
Ha xoMntleKcoT

crreKTpH Ha
HA KO6AIIT

EreHo, Mopa JIa rroTeK-

HyBaaT og BHopaqHH Ha

IIDO vtnrvt DzO (npn MaJra

cotrpxHHa Ha,qe yrepHylvl

caMo npBHTe ce npHcyr-
HH BO NO3HAq}ITEJIHO KO-

JrHsecrBo) . Moune Bepo-
jarxo e trexa ce pa6orlr

He 3a .gBa Trirna BaKBH

MOJTeK ynfir TVI(Y 3a eEeH

Tfifi | HO TaKOB Kaj KOj

etrHlror nporoH e BKny-
areH Bo o6pa3yBabe Ha

cna6E, a EpyrHor Ha

3HAqHTEJIHO NOCHJIHH

BOtrOpO AIF.*1 BpCKH .

3800 3400 3000 cm I

.::
C.n. 2 . OH vt OD BarIeHTHa o6nact Bo
cIIeKTpHTe Ha npoTOHHpaHHOT *t Ha Uap-
llla j arlxo ,qeyrepupanuTe xr,uparu Ha
KoM[JreKCor Ha Ko6aJIT co 1-xuEpol(cu-

aHTpaxI{HoH

rl
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Z
t

WAVETENGTH IMICRONS:

co6Ha vt Ha IrHcKa reMnepaTypa
co I-xNtrpoKcHaHTpax![HoH
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BcyHHOCT, nplrMeHyrajr(u ro cooAHOcOr najEeg oA Berglund ll

copa6otaur4gte 12] , oro ..o pacrojauujara Moxe Ea ce npoqe-

Har Ka!(o 6lxcxr ao 299 vt 269 pm coo,qBerHo, ,go,qeKa Ep3 oc-

HoBa Ha Badger-Bauer-oBoTo 11paBgno [:raJ 3a eHTaJITIHItTe Ha

o6pa3yBaee Ha ,qBaTa TIIIIa Bo.EtopoEHs BpcKlI ce go6nsaaT BpeE-

HocrH oE 1111 n 3815 kJ/mol coo,uBerHo (uoroaevo 3Haqebe IIpH

$poqeuxara Ha pasrlurcuile no jaunnara Ha Bo,qopognuTe Bpcl(ll

rrMar_ cexato, paaturaita na oBue ABe. speruoctu) '

C[ope,q,yBalberoHaHucKoreMrreparypH]rrecIreKTpHcooHHecHnMeHIiI
Ha co6Ha TeMrrepaTltpa oBo3MoxyBa (4. cn. 1) penaTHBHO CI{rypI{a

acurgaqllja Ha JIeHTITITe SITO nOTeKHyBaaT oE 1tu6pa4uu Ha BoIaTa'

Co cHlrxyBalbe Ha reMneparypara, lrMeHor. cooEBerHlare 
'IeHTH 

ce

IirSOCTpyBaaT, ce rroMecTyBaaT KOH noBLICOKU opeKaeHuHa u, 6aper',t

npHBlr,q,Ho, ,qo6uraar Bo HHreH3rrrer. Bo EaEeHHor cnyqaj' gpg oc-

HoBa Ha reMneparypHoro olHecyBaBe, Ha n}Iopaqu't Moxe Ea ce IIpH-

rlr,aT JTeHTHTe ErTo ce jaayaaar na oxony 750, 588 u 530 cm-I.

.Eojaaata *ta ilpu 
'reHTr{ 

co nn6pa4HOHO EOTeKJTO He e HeoqeKyBaHa

aKoceHMaIIpeEBH,q3HaiIIiITeJIHaraHecI{MeTprrIIHocTHaMoneKynuTe
Boga uro e cyrepHpaHa co aHa,Ilit3ara Ha BaJreHTHara o6racr ' a

xoja oaoeMoxyBa crf, rIo3HatrHTeJreH lrHTeH3HTer ,qa ce jasar xe

caMo Ha MaBTaJrHara (wagging) n sruaJrHara (tockingl, TyKy rr

BlrreJrHara (tuisting) nu6paq,uu. nonpequ3Hara acHrHaIIEja Ha ce-

xoja o.q rpgre JIeHTH Ha ,qa.qeu nn6paq[oHen Mo,q, rrefyroa' e

npaKTrIltKH HeBO3MOXHa BO BaKa KOMIIUIIHpaH c[eKTap'

CutyaqnjaTa co KOMnJIeKcIITe Ha 1, 8-.quxzEpOKCI{aHTpaxItHoII e IOc-

Ta crHqHa. lI tyxa, KaKo uITo ce rne.qa oE cneK"apor Ha KoMn'IeK-

cor Ha xo6alt (C.rr. 3), Bo BareHTgara OH o6nact noclojar 6a-

peM e,qHa reHi(a H e,qHa noEllpoKa JreHTa, tto THe ce saofaar na

o1ony 35G0 u 3040 cm- I coogaetso xaj ilpoToHgpaHoTo H Ha oKo-

ny 2530 u Z25O cm-l xaj EeyTepupaHoTo coe,qnHeHne' T.e. io-

eucotto u il.oxuctco coo,qBerHo o,qoEITo Xaj XOVnAeKcHTe Ha MeTaJIu-

Te co l-xsIpoxcaaHTpaxHHou. IIpn BHlrMare'IHo ilreEaEe, BcytlHocr'

BO OBlre O5nacrn MOxe ,qa ce 3a6enexaT H ,qo.qaTl{I',r MaKcHMyMH tt

IIpeBoH,,4o,IeKaBocneKTapo?HaKoMn'IeKcoTHaMarI{e3}IyMoT
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Cr. 3. Hri0parlpBerr{ crrerrpu
HA KOMffIENCOT HA KO6AJIT

(s. cr. 4) BO O6JracTa Hatr
3500 em r ee rfie.qaaT Oee
JieHTli KOrt r HEt HHcKa TeM[e_
parypa, noKaxyBaar $ .qo_
Jlarlro pacqeEyBEtBe . crlex-
TapoT, IIa,K r Hd KOM[JreKcoT
Ha HHKeJI e , TJIaBHO, cJrlr_
IIeH Ha cHo j Ha Ko6aJrroBrr_
oT aHatlor.

(xa co6Ha u Ha Hr{cxa TeMneparypa)co r, 8-Jtrr{xH,qpoKCHaHTpaxHHoH

3800 3400 3000 cm-t

cr. 4. OH BaJreHTr{a o6JTacr (co6rraO,q saxa[or r.[Brne.q .Ha cneK- H Hr{cxa rarrr"piryp.) Bo crre*Tapor

"plrre Moxe .qa ce sarJr!rux |:r1l}ffiffi;:"#rXlffff.
Aer(a BO CrrTe Tp!! NOMIIJTeK_
crt nocrojar, 6e3 cqMHexr{e, MoJreryru ao,qa ruro o6pa3yBaar .qocracI{nHH Bo.qopo.q*r Bpc*!' (upoqexetara, Bps ocHoEa ;-;;"il;;"
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Ta oJI oxony 3000 cm-1, extarrtrja sa o6pa3yEaEe lilsxecyBa

oKoJry 44 kJ/mol) I Ho He e coceMa CErypHO JIeKa Ir ocTplrTe

,reuTn xan 3500 cm-l ce EOJDKa" ToKMy (unr - cauO) na sH6'-

paqHs ria Bo.qa. IIocneEHOBO OCO6eHO 3apaIrI TOa EITO BO CIIeK-

Tapor tra Eeyrepgpaxrr?e KolEIJreNeE (s. Cn. 5) ce rre,qa, Ha

Cn. 5. HucroteMnepaTypeH cIIeKTap Ha EeJlylvrHo EeyTepI{paHI{OT
KoMlJreKc xa xo6a:tt co Ir8-EnxnlporcltaHTpaxflHoH

or(oJry 1020 cm-I, reHTa uro ja rleMa Bo CneKTapOT lla Ep6TOHH-

paglrTe aHEUIos[I (cnOpegr co C.n. 3). Ivlaxap uITo He e I{cKnlFIeHo

cnoMHarara JIeHTa .Ea 6nEe Eer o.g nporpecnja Ha rIeHTu crxgga

na onxe lrtTo Bo ,qe0opuaqnoHara o6nacr Ha Bo.qara ce 3a6ene-

xaHlr [s] raj apyrx xa.qparu (cnope.qysatero Ha c[eKTpsre fla

npoToHHpaEoTo 1l EeyrepHpaHo coe.Er?lHeHse orxplrBa r{ .qpyru pa3-

ntrz), Moxno e H Epyro o6jacnenue -.o6pa3yaabe na 1;2 xou-

rrJIeKcH icar.ran Ha OHue cO l-xngpqKglraHTpaxgnOn) r ftPH ITITO BO

cercoj oE IBara nuraa,Ea 6u oclaHana no e,qna oH (ogxocxo oD)

rpy[a OE q]rg IeOopMaquoHH Bu6palgrg Bo p.tMHHHaTa (aepojarxo

C[perHaTH.CO Epyrg Isgxeaa) 61a uoTeKHyBaJIa neHTaTa Ha OKOJIy

1020 Cm-r u IpyrUTe JreHTlr urTO rE xer"ra raj [pOtoH]IpaHOTO CO-

eJ$HeHlIe. Bo nocreEHlroB cJIyT aj 6H ce oqeKyB€ulo seroja o'q

2.5 3
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JTeHTHTe 
'r 

Bo BaJIeHTHara o6rracr Ia [oreKHyBa oA OH (a xe
cauo oE HzO) BaJreHTHlr B}I6paqH}Ir AO,EeKa Bo noHrIcKoOpeKBeHT-
HaTa o6nacT 6H ce oseKyBana nojaBara Ha IeoopMaqHja HaE-
BOP O,A PAMHIIIHA"AT fIPH IIITO COO,qBETHATA NEHTA 6E 6HIA, CJI}Iq-
HO KaKO H JreHTuTe urTo rroTeKHyBaaT OI JIA6paq[]r Ha BogaTa,
leMllepaTypHo oceTJrHBa H, 3apaEH TOa, TeEKa 3a pa3nr{KyB:F-e.
Karo uro Moxe ra ce BE.qH (Cn. 3), teuneparypxo ocerJrlrBlt,
BO C[eKTapoT Ha KoMnJreKcoT Ha KO6aJI?, ce neHTriITe I[To ce Ha-
ofaas na oxony 790, 680 u 470 cm-I, a Moxe6x E oHHe Ha oxo-
ny 830 n 5I0 crn-I, TaKa rrrro ryxa rpe6a.qa ce 6apaar neHTH

urro rrorexxyBaar o.q lx6pargar{Te Ha MoJleKynlrre BoEa u, eBeH-
Ty€urgor oE y(oH) uolor.

[eaorynrnor H3rJreE Ha cneKtprirre Ha KoMrrnexcure Ha l-xuEpoxcs-
as?paxlrgog H 1r 8-.quxu,qpoKcgagTpaxaxox cyrepupa cEpyr(Typa Bo
xoja ,Esara Jl}lraH,uu ce rpaHcoH,qHo nocraBeHE eIetl Bo o,qHoc Ha

Ipyrr o6paeyaaj*a co Meraror ABa xeJrarHH npcreHa. Ilpeocra-
HaaHTe IBe Koop,qaHaqlloHu Mecra Ha MeraJlor 6r.1 6Hne aa@arenr.r

co MoJrer(ynrr BoEa, KaKo Erro cneEyBa o,E [ocroenero Ha jacno
H3.qlloepeHllrirpaHr.{ JIH6paqroH}l JreHTH. BO XOr.arUreKcHTe Ha I-xH.q-
poxcaauTpaxrxorr (a aepojarHo H xaj oHre Ha Ir8-gnxugporcu-
aHTpaxlrHon) e,Enrot o.q nporoHlrre Ha Bo,qara 6rI o6paByBaJI clrr-
Ha BoIopoEHa Bpcxa (aepojarno co Kap6oHHJreH KucnopoE o.q co-
ce.qxa MoneKyna o,q KoMnnercor.), ,uo.qexa .qpyruor 6n 6ua 3Haqr{-
TeJrHo nocna6o cBpaaH.
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