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SBicOL 5o 0dzedt JBACS tod3j IsOdzdzd H O
o Jlddwddj Obdism¥ jter .

s 53y dzj ¢ Mdzats f) R jh HoCHelz £Lalgef-(204) N I €O} L 60H f to d
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Ol jtoj, ©BLOL INj IPRHOs(MIFF )y , O Mffmdasoh j dzd |
10A@ M) o' HjtydoOddjds @ bjuidd 5 ROMEHSY
flstezClktes? hfddej dzd. | otmMmsOksedlsj d dzs?2
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LOHOdzdz 3 R OLOSCkjtdmMisdsORd MOt lsMw OCIkzC
13 RLO jMlsde | ©® dzdlsjtcOlskztej [ s dff defj SHmg" ok o

]l sjSkhj2 tOBtls] BT dzeh iy didg § ndizr EENEORHS dats
d ¢y dzj ¢ Mde" s [MANGCHsC(]E& ddBBKk)e]® *d M[e B]°*(M = CoRh 1 )r.
[MsOdtso d MY fHisBdzj 4 O ftoddB3j tOr dL o j Mls
O dzd ts dz0 3] . 1 08 fdafjfipfyiQo dzj dets MR j BOIs d ydats §
CststeH d dzOy d tsdedz’ A ftsdzd{ Hiets @, O fHtctsB dats
f sfdzj H I G InH j ZOR .
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e ) dz) aCAH20)2(C204)2)*( 0 J tor dztf § WP E A H)sC[**( ded % ded B iz ey ©
[CENH)e]® ( dzd % dzd R S g 8)j € ¢dR)® ( dzd ¥ dzd BY BPaPlsSBE o
Hdzw ofjn dzd ¢ Ocdalejsof t6§ dojsuij dzo SH ' )
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13151 s & S g dzj € Mdz" [Bu(Ce@upEs d3

I d&dljtOlzte] &y dzs dzO2Ilsd dzj SOC Bdesets
o Odzd & dzdzsP s B)UCIONJ>. | t©P8 B O §sdkkzyj z0 d
BROOCIsjtedL 5o Odz0 BH® ERHOdHOIBHZO ¢ s sz s Oo lststs
slsdzj Mz €H B dEs BBz MSQ T U Uzd% St BOdz' dzgs € B S H
BOtedwY MtsflsOo dzv ¥ Is uditdedgCulzidij S tojtsHEOL dztsy j dzd j H
HéOHts Isj oBY j te/ds k(e C ©BOMIS! dzOctejo O 5 s/ RJA)
ftedotsHdl ¢ VYBaxGE®@®s BREY j dzj B Bia AGCAU OF 5 dzd U

s sdi3Yf dzj ¢ i) B@M0)8 @ @.0)H0] kX J B'" &zO {[tsGHz]usiH T
dzj B' ZO t©OMh dUteso OO jj StdmlsOddzdyj s Ow
qLEyjdes ® ObditsmW jtej] Mkosets OLtslsO ftod ME
SHdY OL dzscéts Md3j P Odetztf sezdzfs&MAgHO®. o' h j s d MO
fMtsH j tYB@H jROIdsdzj, © tjLizde sOlj] HOddtsets df
fn s ) M 00@Q4a)] MH-O (M = n€a2MBSBIse j IsMmise J dzdzets)

Ifmji fsmdjHkzsn dj Heo t52 dz' § C tsdsf dzj S fiofcs dg
[C(C04)2%, BT dzd | maAnigdelzlsg dzj steed Oded yj MSts2 Ad
cOBtslgj62]sy dMOdz fnd dals j L d Ctod fls Odzdzd yj M ¢
[M( N3] [ CaD)CL DHM =P dPY K OL Odzs, vylsts Isj ted3tsH j fn
MtsjHddsj dzd2 o L Osadmdditsmisd s EkMdtssd?2 dGis)y
oMo tstetse ) 4 Coddsdyteds B fistsls dztg 6 jBdediziz dg d dizidls
[ AuQl® €0k 8.8 tsj Hddzj dedj BT dzts MistekzClskztodets s
kjtedduj MSdn Met2Mmle o o tsiyfls CAHsts WL QuizszsnR (s Lo
Wisted3d tetso Oded W Is oAjule(HUE G 1§ Jtao@dpdscos tfis L i dzfs B J d3ts dzfn
ylsts fodzzyjdzder 2 o tojL kzdz s Osy( Adb § te@s)E BMs ot
20 dzj fj dzdzs?2  dzO C es@ i@ alpts iupideiay § osw o dzv j Is B Sdzj
COOkdlsdyj MS ks OCkdodetsfmls: d M dzj Slsdodetsfyls
PROXCOf 5 MteOo dzj dzds ) d3j Is[O6ALAdI | MO jBih s aisjdzis s
By dzs  f tod o § d(sREH] rCoueDa)sl 1820, S tslststeOW BT dzO  tsdzk
SlsHjd d & Bs@EShs MigOatzpdzds , o' Hj dzdls! HOC
EHOdtsh'0 duedmizismisedw o €9 ORM(dBIdA=®R  ftjtisd HsJ
Isj B ud MSdd MotIMmise O B @ ( HYH EwDHEsL 180 dfV
[ CoOEHO)LH0. ¢ o [6@HEHO] sk yj 20 d Mistekz$ Ist



32

CdiRf dzj € MdzOR § NE¥E iiz{ Ca10f)-8-0] . 1 tod Isjtedisd yj MS ts
f sz yj dedets s MsjHddzj dedv o otfmMmisOdzse d 184z d
fsdzjHizs " dd ZHOdj ddj &3 d&3j sOdzdzd ud MEts2 d&3jH,
CuiRUssS Slstster 2 ftotsHj Bsdziistedtecso Odz o' MsC ks € C
Ctsdzgo BB d d tosH j dzO dFdBOG' Is fieddBsfsd@O tsH dzts?2 dL ff toj |
dMmmdzj Hise Oded & .

Il oefMmin Mtsj HJCHCRI T cPaiiis@o fzv j s MtsB 52
Holzdw ~mjodrQ Isidislz" d3dd 5 8O WP ZOISC SlIsster 2 H Y tsdzdgw
CoOOHtOIds?2 fdteORdHT ddzd CIOL HtO dtsdzj § kdz
Mistslse j IsMis & getigzs B ( e d

1.3.2st5 i3 dzj € Mmdz" d ts dp@dfH:)48I]>* (M = Co, Rh, Ir)

Il s omMimn BIdMOddz" = 9 1 Issd3 OLHJdzZ Mt HC
fwls! dzdEAdHsEa dz Olstsd - dsteO. [M(® ok (Me @ @R his o3
Iy fejHimMsOodv jls M2 CKOLHE, o' IsWwdilzlsr 2
oW MEIfts MteOo dzj dad ¥ MNK g g Mg dL o j Mmisdz j
Codsf dzj CMdz" § MEEEMMNHEEF W00 aRihl)r By dets 6OL +
dzj MSCtsdz' 5 Gtk o LOoadmdissmisd ks fMismlsOs O

I fitwolky Gkl &y dzs MINHEG [dAS &4]C ffisalzdC | fiyts
By | twOBElsEO §sdzyj 0 MmMjtdw dJLtshmistekzCIlskzisc
[ Rh @ICH ] [i(MC( M = Resjte@®@fuj he¢tsj ©OL dztsy j dzd
Wistedzd totso Odad & SHAzsW OL dz' AR hske j(eH ' $F d3ig Gzndse s
O OIsedyds j tejLbd kOI' B' dzd §tsdzzyj dz' d HO
Al -ta[ 6 §]Clel a[ 6.9] 1 t[OBESlszO bkMlsOdeso dzj dz0 Cted Mls
Ced3f dzj € mMdz" » [MOIH:pC]eCldd2 (M = Co, Rh, Ir) d fsCOL O
sjtedsd yj MC s RINHIERIICEHG o [ o sMinls O dzts sl BQOAzY dzt
16/ B ded JdzHE AR, A1 BJ dOIsBsMW jtoj HtodotsHdls
SHdzsW OL dzts @ s Iso j Bdgss s tc®dg)s o HIdE 5, B dzd 1
[Ir(NH3)sCI[[MCl6]Clo (M =Re, Os)[71,72) © kOGCYj MmtjHddzs dzdv o
ftedmklslseo so Oz B totsxBC| |0 MORirdzdzss RM( NH[73, 74M6
et Hd (AL Rt ALl BT dzs o f jteor j fodzyjdts d Mk
1993 [c/tbHB Y Zflsw dzj Cslststetsj o toj d3W M(EH3)eEG Ml & ldziz
(M =Co,Rh, Ir; M6 Pd, P) [76, 77]d ) j te fI(NH3JsCI][M®Brs] (M = Co, Rh, Ir; Md Pd
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P)[78], Isjtedzsdud MCtsd tc@L dastf g Q dztfotdsitaly ndzts 2 O
Wstcdsdtcso Odzgd ¥ BSHAdSWOLD n IS jtcH" n OMIse sSeise
s tetsd3j o h jtsf dmOdsdz =~ g j7H0g tzgz@d 2o f 9 tcott @B S
sn OtcOC Is j tdBidds(DIR)EBY[PICEICl. ¢ dzj MC sdz! € d di3d B HlR:
f sz yd dets dL sMistelz € Is Iz tc dzts Rh(NfpjsQ HRfCIREI480], P tds
Csigf dzj € Mdats Msd ¥LHEBEH J¢C SEROBENH EHOdts M

o dzj " dzj B)d5Qairts cd) = 8.1 ]

I ol f 2z o n-foBHW B dz'sjp MB g R dzjiplzd A8 Is O dzo
hdMmists?2 clzffr . 1T dzdC ¢NFHIpAaMQy 0 = Kds dd) [82],
[R [iNH3)sCIIMO4 (M = Mo [83], W [84]) [I{NH3)sCI]MO4 (M = Mo, W) [85]. v OS¢ € C
MesiHddzj dzdv ©sCOL OdzdMm! fdEhcfEby @ds g3d OB
shdzts o § ¢ s d3tf dzd RAGNEE:)CI(WOBMpQu)1ix [(X = 0, 05, 1) [83]
[Ir(NH3)sCI]x[Rh(NH3)sCl]1ixMO4 (x = 0,5, 1;M = Mo, W) [85].

stetsdzj,olstemftls | cOlskte] By des oaMmistcjisdls! tslsH
rsa M ddasd tej Mize M d &3 dzOM(NIE:)04 ReSdaO=iK2h, Rh, D) [8G] 834
[Rh(NH3)sCl]2[ResSs(CN)s] L ZHB7] d [Rh(NHs)sCIJ[AuCls] C I5H20 [88], Is j te d3d y J T
tcOL dztsy § dzd J Ctslstste’ m ) otsMMmisOdzso dIsj dz' dzts 2
SHdYOLd = s jtoHr 7 t0OMmlso & tc S[€ANHYsCEMNQ4). [89], dzd
tcOL &ZOG O h Owfpw 9o wOL dEZJyde" =« OlsdismMiW j ttOr M &
[M(NH3)sCI[Ni(CN)s] (M = Co, Rh) [90], S tsdzj ydzr j ftetsHEZSIsr Isjte
Cslsster = dzaj B'" dzd EMmlsOdetse dzj dz" .

1.33stsBY dzj ¢ Mder d ts dgpfduiH3)e" (M = Co, Rh, Ir)

l dzdlsjtcOlkztej Btd hddeftf s defiv@pisii bl CCp@&hinr fi
ftejHMIsOo dzj des Mtsj Hddzj dedW B3], MsHjtey O ddisd o
tcOB sls 9 1Ists2 Isj BOIsd ¢ | f sfmowh j dgr i sdzlz yJ
[CEN H)e][MxCJ]: CEINH)][Cu €l CENH)][CdeE]l CENR)|[Znegl d
[CEANH))[ZNn &N Q)] [ 952 ICENR)e]4[CuCl} [ 9;2]1CENR)e] 4 n GCTI [ 9;3]
[ Co(eNH HG[CIE[]] Co ) H AaHax(Ha3 CI [ 9.B) )

I'cf tsdad'ddf@s dzlz W) defd &' €ndzO dzls © dztf CHO @I N dae] $ O 6 ]

[ CoRNAH] Lnep@= MH Rb; Ln E9LZ&A, Ce, Pr)
 sMisOltsydes Btsdz! h ¥ yOMmls! §EBdzdSs Odgiff d&zj ¢
d s dfMdyl H)e]2 (M=CoRhl ), MtsMmlsOodzv e s tcOB SN HYMAY L L
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(M=CoRhI;M6 CoORhI ,FeCrL =(C04)3 (CNs,(NCR)[ 90171 0%69 ff ted y
Btsdzt hddzinlsets MsjHddzj dzgd?2 B'" dztk f skzkEyj dets o R
1S BsdzO0j 9 O.

stesdzj , dss€B®Y  Milso J SlsH j dz' dz' = ftcddzj s o d
C )Y dzd ¢ mdz" § CNpsdE(COa)]s [ 6, 5] CENH) Q(NCR] [ 10 7]
[CAN RB)e]CEMN Q[ 8,9 ][ CHele[ NHMO2 §al- 1 GOH{[ Co )& H-OH] 1 0 8]

1.3.4.s s B dzj ChijsiEnd) s dzfviten)s]®* (M = Co, Rh, Ir)

lted i ese Ho2d n ¢ Bogitzizd § ipdzfM)§ LS G o)
Rh o ddlsjteObktej dzOfMuydlsr 9 0jlsfw Mmtsefmj d3 dz
fMdMmlsj Bdzsmisd, k. j. MtMlsOs Odtdzdz’ 7 YOfls
Codsf dzj SMmde{l @ pifodefdsd dzyd f J slsmizlsmisealzy Is § tod d3J
CsBOd stsdg B dzd ff sozlz yj dz’Co (R bF) i &H[ 1 09 th
[C de nIx[F € NelylnH20 (x,y= d= O[,1 11 A 1x=] ¥=, B= L 311[BJ 2]
[ Coglelsl)nda)f 1530 1 1[2C0 6]e(nRRO11B3C o ¢l efrR)MR)Q P Q) ]

[ 11 Clde pl4MoMa ¥1 08P @)2] LHO[ 115]¢ o €COyJ Mlse j it
tesHdJ d3 Bts Y dzts ftod o § MsKY eshNi(Is)jGHNe] dzafbidzd “1 1 64

[ Réngof PAd MO 113 ktsdzy stsG 5, ftosHEZCIs Istf tsiigdzjuy &
s dfQ dzj fj dzdAlDs-Zdz tetsH | 3 demisteJtctso Odz o MisC Iz s
stcj - BOteh ezl dztsets S OOkdL OO,

I ftedo | HJ dedeC & B dzd &ina@eR]’ MsdZ oRN MsMmissdls
nj dzOfpeadasL Odzdzr 7 ) Bj s Odzdzs 3 Rtsdzj Sz 4 Isd dzj dzH «
s5Ctolzy jdedj YJ dzls toc Grdiztsits Bts Ol ts 3O  ( tod

14 jlsOmMs OB ddz' d § dzOdetsiy dzOo r

[ isOfls OB d dz' dats jls tdfn tffridsiy jomazjls s ydzsj S o OL 5 O
Mefmisswdzj, o SCSobttesdk MdMisj BO &Bsyjls d&OR
e Mz SCOLOdzs €OC o tjLbkzd O] L dOydlsj d
fjtej2Hjls dL HBjlsOMlsOBddz detsets Mtsmlsswddw (1)
(3). 1 twbmkzlsMmlsoad] odajh dzjcets atsLHj2AMisadw f
Msmisswddd otz d &O§FN] §BddBs KBjlsoOMmlsOB dd
dzj Mls OB ddz! detsj Msmsswddj (2), dL Scbtstset f
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t Mk &BE | BOdyds] JLGBGOY jddj §BojH,dedWw
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Bdzs ¢ 5 ¢ 5 BY 5dzj dzls dzfy B ) 20 Bf IBdss H 2O di3d uj MS d
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] dMisd Lso0ddjd tOMsetstd ° &jlssHsse [ 8id
BjlsOMsOB ddz dz j B Ciute= jI090DIPSB B § tsdzkz YO dzgd
fsdzd sdz! desets fyd dzls j L IO AR d Qai@ G B4 B.0,0 @) tsezj BiPB G
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BjkOMlsOB dd dz¥ j R&GuUsE= jI07500ED0BEL 0. | s o fj n
fdzz yow =5, CSGHO ROtOSIsjtedmMisdSd fMmdzihdo Oj o3
f sz yj ded V¥ Odesyf zOotso ItejBly sfw Bdjj J
[119] bjted3d ud ME sy te O L dftstel jj rad g ) Is dns gediedf ity cickzdrfls?]
dif sdz' Lso Oded j &3 ML B G sPuEME P2 $aed
Htelzae dj . RMy sdz L so Odzdj dzjtcOodetse j Mdz" = tSH -
fsdkzz yOl! BiI jCIk' @) kddSOod d & MsihlsOs td,
HiWjiClkder » MdMmlsjd i dLB" stsydets?2 ftso j ton datsfiyls
Mz p2BBY MewiL d M {bdd fted §odzyjddd dgj
Hisflsdy j dzd§ HBOSMdBOd desets s5lsC detsdzj ded v tsls
sfdeso dzr = f OtcOBj stetso dMrtsHAs?2 WOL ' .
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1 OyoOmiskzs B lsOMls OB d dz' dz" j ON I ftetsw o dzw
MisOB ddz' dz" d3d MmdMmilsj ORI MaBRdER Q) dede RE  daO dg
OststeW dz" 2 Odzt BsMmd dzd ¢ Ols  d3J dp B bplssEBOY 0D deffsj W2  BAEIREE
COOd&zdL Ok sict€do 5§ o BHIEERfc Oo dzj dzd ® ) 36 HPdsj Is
Il MmMAzzyoj dhftsd L tso Odz§ & OdgtOdHs d3 jOds Bded2d 1(30M CHftstss
MstcB dtoctseo Odzmw ® SH StcSH ( R dsp tc Qustsas@dzPj d G ff
] Ocdteso Oz ] CdMdksEsHBdE fl SBLOL S Oded§ @& Ot
|l eowofmd B' dz dzgj OCIsdoeojdz ©® HOdzdzts?2 eSSy d d
Oy miso j COsOdzdL Olsstc®© Mstcd § P O zfsIH Blictista @ 1
Pgjde hOjlsipw d CO¢ Mmdzijnmsod fsorh og®Gmy i
fsLYd o 1Ists?2 34 dOkzydts?2 ctelkzffj B' dzits ROABRFIOL
MsH jtey Odzed j o3 tetsHdW Btsdzj j 5 0rPQsdzd, | SO s Ok &
fted Isj By jtOlsktej d HOodzjdedd Ctekzy Osh j2 i
ftecdodzj COIsj dz' dets?2 HdzV [c] B4 bt | [dAdd2eantdr | A lsBdzd |
OB stc di3j s OMIs OB d dz' dz' R eR 18,004 6 H10, 73 ,06 DA O afds ted)ts o 1) to
Clstste’ A Iso j ePdsRuUs 0O Mmlsjp By d d OQ ffthszy jdafty dzf Is to
COOddsdujMSks OClkdodasfis: , ftojotsRMERKMD O
sOCYJ B -OddRUMAES2 M Md

15A0L 89" ] HJdOGcttORBB d § ttOo d&s(M=LClgRh IO

[ jsOd&&dyjMSdj &jH', wsuHd2 d dqdHd?2 sBd
(1 As) tejhJlsEts?2 o8 oMmjd3 ddasj tco Odzy Isj d3tf § te
[ jsOdkzdzdyj MSd2 StsBOd s Mbkh jMisokjlk o UGefl"
GjSEMOctsdzOdz! dets?2 f dzslsdzj 20 j 2 Ea=-0,82856dds2,048i9d v )
b-Coff | As tojdg 5584559 A OL ts9 " 2 QG afhQsoff totsd fa tsH d |
sj s j cOAmtcj 425

vO¢ CO¢ CtdMmisOdzdzd uj MEdJ tef A Grlf el alshyjds J
orh j AMuBBEddzOSs9" j (1As), dn Obtddy j ©WOHOET
1 dzj Sstesslsted yOlsj dz' desfyls ¢ i t¢ @O flag juidS d dERg ) Bt
(s@ui@lsts, Misc dzO Mmxdalst tf e Ote df) dzOMKEE PD-CoR NI )r o 5L d3ts
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10 BEhHjMiePosPejHmlsOodj d COHEZdss sydz 2
L dzj o5 dels Otedzets?2 wyj2€Cd, fdisHwh jesmw dO ¢
COMmls Ctaij, oMt dd 2 ft d&dsdB@ls? tdH® ddBE
OB &z HOj IsTW dzddzj 2 dZ2OY L Oeadmddsmis: , Is. j. s

OB dzd YOd I2j. e Ol ztcdz | HOdzdz | §OwOd) sess 1 dzj
BjlsOddduj MSdr %ol

1 OtcOd3j Ister 1 dzj d3j dazls ¢ e SO

a, i VIZ d mls 5ydaq
Co 3545 11. 14 [ 130]
Co.G€M. 45 358 11. 47 [ 131]
Cu 3615 11.81 [ 132]

HsEOMdets HJOC 0O dzdzjdzts §) itk ovOiizd MRSKC dg&(EzO H O
dzj BEtcOdzd yj dedzts?2 Mz " o O disMmis’ & o Y dHEBAR MM
GWH o jtH' n tOMotskse o -1@ Bjsead®&fs I jodgt jft
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MyfdChtese dMmYf sdz L 5o Odfdls dfstdsldstg QzBBEO W ¢ ¢fldssclge] .
dLdBjtejdedw dzj ftejorhoOdzO 15 %.
22. o Gebs g3 dzj Shfrfdg” HAd dzj dzd 2
[ dzv widesisd d d&zOC tsded € dz© geadty Lo dz@PjBdadsyj +odz
ftsj Hddzj ded 2 1( dBvO B figias] QRS joaikg] Wiz, 2:082@z@ % CABloHs i dz0
en [BdzjSkdr CtdMmbOddadL Oyddds? d ¢t dds]

v OB dzd YO M8 d W telste @IS gfEH3. dzOy j dzd Vv o3

ANstedBz 20 M®j H d dzj dzqd stcOCtsj BBBL

[ M( BsB1 ] [ ©0 ¢349)] [ MsCl ] O uAC
[M( NaH]2[ Cu0 HEOQ2l2[ CuD XM £04)2] 2H0 [ Me]o] Cux]sA HO
[ Co (3)‘!5\]IZH C UZOH [ CA(B]z[ CCU)Q]?,M HO

{(e-Co04) C u2Q4)2}2] L OH
[R Rl 1x(N H)g]2
[ C u20 HeO0@2lo[ C u0 ¥ §04)o] 2H0

[M(C2oN2Hg)s]ol C u2Q H60Qz]ol CuQ W £4)2] iH0 | [ M( $oln §ux]shH0

[ RdhisAs)[ Qux]sA HO

Ifj dmfsd Lkjdk j o t©Ostls] §tdRyapns
(MtsH ] R IBAP, [ OMRIDHO ( MsH j sl ®BHPo stOM)od
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AgNsD L Isd dzj gzr 90 &y B{u SIOH-O, K | K CIN HC | N K4)2,C204H:0 d
KoCoOuHOtsIs dzts ipw Isfpw € C O jetstedd ¢cm. vy. e d dMmf s
vsOC Y J i ts dL o Misdzr o3 a3 Is s H d KPAHCo04)g Lr I3y
(N H)2[C YCo0a4)2]L. 320, CENH)sC]Ch [CENH)]CE [ 1 7 PRIENH)sCJCE[ 17 3]
[(NH)CIC: [ 1 74Rh N HKT [ 13 (GMHL 7 5] [ Ry NBO[ 1 7 §]
[ Cogle@BHO0[ 17 7]

[M( eshBU3B(M = Rh, 171)

Iy sfifgelssHd ¢ O L OC dz8 yIhile RsHD (M=tRdzkz)m j dePdid f
ftosdsj Yy zlstsydetsets MsjHddsj dedv f HOdz dgj 2" d &
nzsted H dz" 2 .

[R He p]lslH20. s tsh dzOY H j dadzets BIR h efids® t5("0¢, 22 1 1 4 C
Wiststetsf dzOMistso tsds MisOC Odzj tSls OolstsC ZO9 O HiEsSBO
~1S$%0OIdz 2 dLB' sSC R (sI@H®0 ] filggif Clstsdy dzOB dzs
GOL St5B tc GLOTPOYSHEQ &zO o dzOCGtcj © Odzd o ACdglz W | olz’j dztsy 2 ©
o bjyjddj 24 yOfmtse. s todzkzyj ddsdkkz {shdj
CteOlsde 2 dLB' Ists¢ dzOKI( B4 cRdats @ 15 ts MGHEDE) dxiggdpi€@s dz! G ts
ftoj SO j dedw o1 Hljsirptdagjvdzdis QOIS & & 1§ & tcds@Bizg O
My dtels tsds.

I " AtH MBYsOB d@Odzds” d3 { dzj d3j dzls dzs 6 s O dzO dzd
RhdBlelsOiHa6( %)N: 12/ 32C 1B/ 50H38/84. | OdzdK B,r Ripdz
34384k gQH)gN-H) , 3di(8&) , 3d(0d) , 1bKBG) , 16KeH) ,
1575 +41051500 , AU4BD * GH) gH-u) , IxNHH , 136-00fHP25
1300+-WHMTE), 12-3g%N)IMOOC) , -UKIG®) , -UNH) oUHCC) |,
106-094-4) , Q) 1-004N) , B G@ON) gH-C)J+CH) ,
784 NH238RhN) -} NF)O -3 N6 #CH) gRRN) , -pB1) #CH) ,
500+ 4 4 00 RAN)RHBN) , -@RHN) .

[I @ J)lslH20. & d3j " d o OdA]r olfisQy(tsd 4626 ¢ ) , | Is,§ Bzj dige
15 CtwOlsdz 2 dL B Issk) fods oSkOdsidg)zd ¢ Sdzlz y j dzdzlz ©
ftod fjtejBihdoOdedd HB ftsddtsets tOMmlse stej dad W
OolstsCd&zOo. [ Odzjj OolstsC d&zOo O o Odzdh j &Y dziz @
sjyjdzdj 48 yoOmtse. s odzkzyj dzdzsdzsz f sMmdzj B-d
CtOlsdzr 2 dLB' Is5C dzOHI(3h, jBARAZG =5 fridOGrplstaisdiad® 2 ff O to



57

RL tOfMlsotstc® o' fOHOEZ sMOHBSSE, Ctbtster 2 ¥ dc
dL otHdMdset ttOMlseatstcO®. 1 sdzzyj deder 2 sMOHBSE 1

I " asH MsMision d 620 &@&%dE | dzj i3j dZs detse 5 O dzO dzd
| reMGIsOH26( %N1 0. 8/ CD.. HOKW3 38/ 3. 40. KBYHEBEA 4dhs (
g(O-H) g(N-H) , 3di(8H) , 3d0-H) , 1HNLH) , 1585+ &l60)+1°

146-00( H2) , 1-DE) e w), 136-0NHH30 1310- U(+HQQ)5
1250+122G0NHL65 -LNRBOHHCET, 1@ m%0), AUWCHYEUNH) ,
100-09( N) , S8j7OH) , 8AMH) &NI )N 780+7yEH)7,6056C
I(NH) HCH) & -N) , 51N H) HCH) , 450 + 4 4 0UN3I3)08( -N) ,
2 2-5( -N) .

[ M(gGH 38 (M = Rh, Ir1).

O) dzOyOdzy cwlstso ddzd Afp &£ J idsghig ODHE 24d8 RE] 8 G 1 0
s Me p]lstH:O( 8885 M=-RzZ5G 19 M=IdrdzH 5B 09 dz¥ dzd daj d3¢
Bdz) . 1 Odzjj € Hodzzyj dd B3 tcOMiso scOd L tsGiua ¢
dLe" BC129 & Rhfnsotd ¢ I) Mz Mis O dzw dzd 1 j 16,
Cdfwyjdedd dzO 30 &ddzkzls. 1 tsfmdzj 57 dzOYHJ dedW
BOsyYds j] wOMseatster MisOodwdd zfOttde Ols! MW H

M=Rh JrotsH MtsMisOoadd 97%. 1t HOdzdzr o5 ¢ dzj
H dARh dBleC $0sHs of % N1 B/ ,28C1 B/ 1 6H684,852 .

M=lr JIr"'AisH MMisOadd 98%. 1 HOddz d3 ¢ dzj
H dAW reNGC $O0sHs of %N 1 O/ 2 3G1 D/ 5 3H 54 /1,657 .
BY JssHdCO MddelsjL O § sdzdesmis! ¢ fsolststew jIs 5
stse s, Ylst Armgd djinddizse 8:qPH Cdo. -

M=Rh |rioisH MtmMisOoadd 87%. 1t HOddz &3 ¢ dzj
H d® hdBleC4OsHzo( %N:1 8, 7/ C86 94/ HB, QA6 , 82 . KBIddyds
3510 +3giOtH) g(N-H) , 3@CH), 3d(CGH) , 1615MNHFO0157
UH20) , 1M & v H) o), A4 @H, 1365MHI301305+:
GHCEL, 1240 ylRR2YHCET, L1 HACGET, 11(®\W HHCELT, 106
gl &), -J@RO, 106Ny, -g(B8h) o ) J(E€H) , -7(BB) &NRNh)N,
750+ 7-2)0NH) , 576\H) HCH) gRBN) , +4l-5)(NH) HCH) +
gRBEN) & MRh&NRhO)N, -3B Rh)NYREN) , -3(OI6) HCH) , -ZREN) ,
195+170+15 OMNIRhINHR HN)C.
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M=lr J'o26H MMsOodd 89%. 1t HOdMd & { dzj
H dzW reNGC $0sHzo( %N:1 6, 1/ C5470/( M8, BR5, 6 7. KBxdld3
3510 +3g4H) g(N-H) , 3@(C-H), 3d¢(CHB), 1HOH , 1585+
UH20) , 10 6, 136-FEHRBE ), -ANHD, 1@HOOCHNCT,
1255+123BMH)1,801UCHS UNH) , 190 &5 , -LCH)SHUNH) , -88
J(CH) , 810 +-7J(NGHy dMI5S) N S5 8-Q@NIh NCH) g(-N) , -FEAI) ,
J(CH) U MDr, 4 D4-0UNIT D M0 -N) , 3 0AQN0H) HCH) , 2&I0ON) ,
150 +-0N0 » N 1 6ujl+roNdC

9)) OB " dz@lif otso 5Hd dzs ! dz0 d 5 dztsBECRY Hadzs@) S sz
[M(e pJlslH2OM=Rhl)r ftesfzMCOdd yjttjL Stdsdkibkz Mt
CodzsdzS £ dBhsctsCtcOlsdts ftotsi 9 Odzd otHES2 o s
or Meh de Odzd HtsMkr O.

M=Rh |"AoH MtshmMisOoadd 94%. 1t HOddz & { dzj
Hd®RhdleCtOsHz o N1 F / ,28C1 &/ ,2 H6,9 /,862 .

M=lr J'"'AtH MtMisOoadd 95%. 1 HOddz d3 { dzj
H ddV reMGC 4O0sHz o N1 ® / T 3C1 O/ 5 2H59 /,657 .

| M sfEeH.tetsls j to 3O dz! Mg )3 C b F R hil)r .

[R He J3]C kL B20. s Sa zOY H | dzdztRBALIMD Stc5I 4 & )
Wiststotstf zOMlstso tsd3 fMlsOC Odzj tsls 0o ls,BS dzkKER oD BEZO
gdLBr s5¢) d etsHEkZ (2 ddz) . 1 Olsj &3 OolstsAzBo
9" Hjtey doOdzd jd3 o IsJ wd dzd 4 24 yOmtse . 1 sMmdz
Isj B j eOlskzter dL §tsdkzyj ddtsets tOMssste® MY d t
cOMlsotste fl SMOHCESHR o dBotesL dd ds2 SO®Rj te
l sz yj dzdzr 2 wMBPkEr s50d d ftsd’ 9 Odd MYy dtelst

I T asH MssDs d O fdz%d3 | dzj 5] dels dese 5 O dzO dzd
RhdBleC4OsHz o N1 &/ ,28C1 B/ ,284H6,9 /,862 .

[l (e BICBLB0. I 5 Whtstetsf &zOflstso s fls OC Odzj t
Llsd dzj dzH 5O dgblz,( D Ols dz" 2 dL B' IstsCl)ryf t5 toldsdatizh j(d
f sdzz yj dedes Bz 6 Ofyls o tst6 Iz r D@ (OB 429 2z ¢ i 15 figh I ASE % )O C
bolstsC zOo dzOCGtej o Oz oiCHz Y j ezj e T o Pizdd BH B k]
f sz yj dzdzsé 5 tcOMlso st ® MY Jtelstsds o MOdzd 8 Ocdzd ¢
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BstesL ddz dets?2 COBjted o Isjud ded g 1 yomoO Hdzw
slsWddz' steseo 9 O0dzd d fesd3 9 Odzd MY d tels ts d3.

T aH MtshMisOs dd&Odz@®@%d3 { dzj B3 dzls dzgtsc 5 O dzO dzd
| reMNEC $OsHz of N1 B/ I 3C1 B/ b 2H 5,7 /,657 .

gdjtefMmM( Byl }O(M = Co, Rh, 171)

g ddzlsjL H O dzdzts 2 md edd Csdif dzg € mdz" - fn s dz]
oL diIsy dzsMmisd JjeBs Wsttdi3diotso Odzedw o COyd mise j§
tcOL dztsy § ded W MYN t)eCd C CsO04)2) HHOM =CoRhl ). 1 SHtctsB dzj .
ZzOf dMOdets 390.1.3cOL H j dzj

 dzv ) d MdéN 1eCACQPs dz0 o j MBI 1O H){CI1Citc OMmis o tstow dzd
9 tSH' O ,0z00 gNHELQH0 ( 1 0% dLB' S 65 disdz o
cOmMsostew dzd © 2 ddz o tsHT .  Odzj J twOMmlse ster ig]
dz' H B &. Il 0Oeah d2 SMOHBE ) 9o dHJ 34 d&z€ d - d
fotsd3” 9o Odzd MY d tels ts d3.

g d dzZsM(NH)C]C:Os M =Rhl)ftotso sHd &zl s OdzOdzs@
COuj Mo &Rimls B ted@dANH)sC]CL(M=RhI)r.

M=Co IratH MtmMlsoaddz 75%. 1 HOdzdz dz + dzj
Hdz€ NsH1 €120 ( %)N:2 ¥/ ,28C 89 /,988H 5,6 /,655 . [ Odzdil Bjir '#)sf3
326q¢ gNH) , 15O UNB TN B) , -8JCGE0) #HO-C=0) , -7 6
u(o-C=0) , -HEL) , -4(C€6N), -JEB6C) &#O-C=0) , -JC6N) .

M=Rhl "™ atsH MtsMlsQoaddz 78 %. 188 HOdzdz" dz { dzj d3.
HA&ZRhM €120, ( %N:2 2/ ,28C 76 /,771H 48 /,845 . I Odzcd Bjr 'M)shs
32564%- gNH) , 1- 460 &6(NH |, 1- 304N6HB ) 1 §O-0=0) |, 875
gs(C-0) HO-C=0) +N H) , BULC=0) , 5H5j2BC=0) , AgROAN) , &0
g(RRC) &O-C=0) g(R hN) .

M=l aotsH MsMmlisQoaddz 81%. 18 HOddz &3 1 dzj d3d
HozWMrstN €120, ( %)N:1 5/ 4A7C58/959H 36 /,737 . 1 Odzdf Bjr 'd)ai
3256q¢%- gNH) , 1- 460 &6(NH |, 1- 308N\6HB ) 1 §O-0=0) |, 900¢C
gs(C-0) HO-C=0) +N H) , -7U6BC=0) , H3@WC=0) , AgROAN) , &0
g(RRC) &O-C=0) o(l -N) .



60
ujtovd MECI ][ QUABK M = Co, Rh, I 71)

[ dzv M 4] Qu QB0 dzO 9o | X3 1C ¢ H){C]Cs d ,300 1 0
Ko[C {C204)2] HDD ( dzs dz' dzts§ € BCGuiz®D fazE AfMidg Btcw2d§ dd3dz
9 tSHT Mtslse j sMmise | dadzts. s His@ i@l addg o MmEsteapd yg
1OMMtser 7 ftetsyj dzlsseo tsls BOMMT Csd3f dzj € fdats?
[C ¢N B)sC]C 4. 1 sdzlz yJ dzdz" ff) Bt Ofrpi@ddis @ o € tod Mls O dzc
dz' H 5. ] Is j Yy jtdedfgiOL 84 s O d sdzj Istsa r j dcectsd
slWdd steso 90dzd d .ftetsdzr o Odzd M Jels s

o ddals[jae[MASC] QU QB0 M = RhI)rftetso sHd dzlw 5
BilssHdeyi. 1 € OyRHJs 8 jc OdhiNsHsG [f2d MsoR hil)rl tod L Is1
NHClo ftH] MmMddalsj L O dzO HtsB Q9 dzW dzw .

M=Co Jl'atH MMsOoadd 93%. 1 HOdd & ! dj
Hd&®o CeCN4OHi{ N1 B/ ,08C1 0/ 290H39/932. | OdkzteBj By
32644 9(0OH aNH) , 1®NB) €CQ , 1g(C-0) &CC) , 1RNKY) ,
128&kyMWNH) 6CO , -§&H) #O-C=0) , 1§ Ab) , -80-C=0) g(CuO) ,

6 815g(CHOw) , -HETOO) , -FLCHO) g(C-C) , »4dD6FCoN) , 37-5+:
i(0-C=0) g(C-C) , -3E6C) , -EBN) .

M=Rh JlraosH MMsOoadd 93%. 1 HOdd & ! d&j
H dZ® h C 6CN 40oH1 7( %N:1 4 / 5 6C 9,9 /,999H 35 /536 . [ Odzde'By ‘B3
32840-0(0-H) (NH) , 1®BNE) 6.(CQ, 1d&06) ¢CC , 11BN\ ,
1280 ,(NH) €CO0) , -8&®H) HO-C=0) , g K5 , -TUO-6=0) gC u0O) ,

6 76g(CuOw) , B5PBIOL) , BHPOUO) &(C-C) , 49 GRAN) , 375 +:
U(0-C=0) g(C-C) , -JRBC) , -B-KRKN) .

M=Il.r ]"™atsH &3.MISIOL quOdzdz" d3  dzj d3j dzlsdzse s O«
H dzl r GG INOoH1 7( %N:1 B/ 2 8C 86 /,482H 3,0 /,030 . [ Odzdt'Byr "B
328q% gO-H) g(NH) , 1 6MNG) 6.CQO, 1400AQBHBEC), 132
U(NH) , 10 ,qNH) 8(C-O) , 8 9-mLCOY HO-C=0) , -8(0-C=0) &C uO) ,

675 gCuO,) , 580u0.) , 5d&BuU0) gCC), .5600N), 375+3
i(0-C=0) ¢(C-C) , -B(B-O-N) .
b jtiof M CuPAEHO(M = Co, Rh, I7r1)

[ dzv ) Casde[C @ QsAH0 dz0 9 j 15U 8D H){ICitc OMiso steW dz
Bz ¢ SEHAG)RSH , O ,0zDd KH®YEO0sk] HdD e OfMis o steW dzd
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otV GPpQokHT . 1lted Md&jh jddd tOMmilse sStotssL jodd sdas
B ZEsCtodMsOzdzdupPMEsst BMEOMOOS AR CHOMitsal dzd
Yyodls smMOHCO d3j dgW dzfpw dzO MO dzOIstsear 2. [ MOHEBE

uddzls j LIMAgs@u Q¥BHOM=RhlI)ff tetseo sH d &zlmw OdzO das@ d
dmé&dzt yjded g i3 MsOndd S d§.w ulj difO®y jofn ldsaad pzqty & agd
[M(N H)e]Cs(M=RRQI)r.

M=Co IraotsH MeMmMlsOeaddz 87 %. 1t HOdzdzr d3 1+ dzj
H € oNi Hs € 4Ci O30( %N:1 &6/ ,6383C 15/ 52K 40/241. | Odzgdl'Bjr F
Mt : 03 BUNH), 03 a@dH), 3G aG(HNH, 1 ¢s(CH0) g(C=C) , 34
Us(HN B , 9 @ B{(C=0) &OiC=0) , 6 08 g(C=0) HOiC=0) , 0 8 B(NH) 800
u(oOiC=0) g(Cu 0.

M=Rh JIraotsH MeMisOeaddz 96 %. 1t HOdzdzr d3 1+ dzj
Hd&ZRBN: Ha € YCrOs0( %N:1 B/ 59C1 b6/ .6 5H 3,8 /931 . [ Odzdg Bjr R
MY : 3 §OH) , By22I™H) O-H) , Ta@b) , I d(2-0) g(C-C) ,
1338(NH), 129KEOHBDIC=0) , -BANH) HOiC=0) g(CuO) , 5 3°:
O(CuO) g(C-C) , n 4B O(RBN) , 42 HCu O, IJUMC=0) ¢(C-C) , 3 3C
gd(N-R RN) .

M=Il.r J]"aH MMisOadd 91%. 1t HOdzdz d3 1 dzj
H ANy Ha € UC1 O3 of %WNL1 B/ 8ICL1 M/ 16H35/432. [ OdztlzB,j B
359§0-H) , SByzfBEH) YOH) , dLgebiNhH) , 14 2-4I03 60-C) ,
1290 +&EH HOIC=0) , -§{NGH) BOiC=0) g(CuO) , -HHCHO) &(C-C) ,
485c0(-N) , -3(D@C=0) (CC) , -PHB-5-N) .

djtodwV o jteH' n tOMlseotstese dzO0 s dzts
[R Bl #xAg]2[C u GSH0 (x= ,205 ,5 0Q7 5Q

[ dzw Mmddaelsj L © Mjtedd Ise jteH ' [RhE @AdE o Blghslsd dz
(x = ,25,50075@tcOdzd dzBHNH)ICE d [ (NH)s]Ct o dzj 5B R SH
Mteslsdetsh jdedd d twOMmlse stow dzd f 5KzECUWO4)] ZHZNlY O a3,
tcOMmlso stew dzd o BJded BZ3Odz! detsdz S tsdzd yj mMlseoj o BHT
9" fOHjded | CcBbdzkzBBets diBj dzZStsCtcd Mils Odzdzd yj MSEsE s
tcOMlsoatste M SMOHECBSAR Iso jtcHBEEBE tOMlsostc® [ s d
slsWdda'lsotddzlzd d ftetsdzr o Odzd MY d tels 5.
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Xx= 28 o' atH MtsMlsOoaddz 90%. 1t HOdzdz oz ! dzj
HARBsb o1 Hs € yCi O3 %N1 A/ 262C1L 4/ 5 QH3,7 /53 | OdzdzK B,r R ;
) : 359 00(BH) 60 Bg2-600NH) 4g(O-H) , Wq6-8I&NH) , 1435 +1
gs(C-0) &(C-C) , 129 &E€QH®C=0) , -BANdH) HOIC=0) a¢(Cu0) , 5 3!
g(CHO) &(C-C) , 4B M-N) , 3WOC=0) g(C-C) , -3gdNGM-N) . dlstsd
L o3d M d tsdzdzOW M j € Is tots dgy Asctdfovr df)  fHARClz RoljeBiAdz detis g
045 .

Xx= 500 o' AasH MtsMlsOoaddz 98%. 15 HOdzdz oz ! dzj
HdzRh I 1BHNE YyCrOso( %N:1 5/ 62ZC1 B/ 80H38/635. | OdzdE'Bjr
md) : 35900@BH) 55 B3¢2-59N H) 9(O-H) , lq@-8igN H) , 1430+1
gs(C-0) &(C-C) , 1-2g4@Q &Oi C=0) , 8 0:(Bl H) &Oi C=0) g(C uO) |, 535
g(C HO) &&(C-C) , n ¢BEM-N) , -FOL=0) ¢(C-C) , -JIBM-N) . ORHu,r (
Btsdz.,8)8:. 0

Xx= 0:. 765" ntsH MtMmMlsOaddz 95%. 1 5 HOdzdz" d3 { dzj
HARA ba Nobs€uCi Oz N1 D/ ,13G1 1/ ,24439/738. | OdzkzB,j
fpd :  359-0900HH 65 3y2y® H) HOH) , Lg&8MNH) , 1d(C0) +
g(C-C) , 12908 6HOIC=0), 8QANH) BOIC=0) g(Cu0) , 535
g(C uO) g(C-C) , » 4BdM-N) , -F(MDOET=0) g(C-C) , -JBM-N) .  OFHk,r (
Btsdz.,8).: 2

[ B sdzdzd Isj dz' dzts FRiffistels dzlsd j tdzd | - tcOfMmlseo stcOR
st toj HJj diwsdgtisfy 'H it dzte totsW d dz' dese s OdzOdzdL O fsto
lstsydze dzd j d3 L Ofpj dzj dzdetsisd §.sL dyd?2 B EZzOGBtEBHJ

1 s OBAfdeyjjH MisOo dzj dz@¥ tsBBBN jdadz" | toj L zZdzt s Ol
R ® Iso jtcH' n twOMlsea stcOr dzO0 Mdesea j [ sd

v OB dzd.yoOt PLEdz sOIsT OdOdzdL s 8 s tRjHH g dzj
so jtcHT 7 tOMlso stcOr d&O BMdesoa j [ sd.

1 OH@RdaE | f 1 58 HOddOd 1 85 HOdMddEdId ! 5 H Odadrud

0,75/ 0, 0, 23/(0221 0,75(3)/| 0573)/0,

0,50/0, 0,55(1)/| 0,50(3)/| 0,47(3)]/

0,25/0,] 0,26(1)/| 0,23(4)/| 0,31(3)/
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1 dH dzts, Ylsts HOdgdz" § tcOL dz' n OdzOdzd L s n

fsetcj "N desfisj2 B dzd sz yj dzr Iseo jtcH R teOMmliso t
[C 0 &[C u OMH0

1 Oo j fipCaz0 8D H)fICttc Ofilso stew dzd o 6DCQ)odgdz’ G SOV Yz
1,0 7 1 ®J[CAfC:04)7] HD e OMiso steWw dzd o GE) odism restewlygd® i
tcOfMmilse stctso dzOB dz H O dzts '] dzvodztlf O § digd HzC s talFfdEs O
[MOHES slsWddz stetso Odzd d ftetsdzr 9 Odzd MY d tels 5 3.

l"aH MMmMlsOeaddz 96 %. 16 HOdzdzr d3 1 dzj d3j dzls
CoNiHs £ WCr25( %N:1 40/ 15C1 D/ ,28H38/938. | Odzg'By Hes
328G(NH) , 3d(NH), 1&EMBRH, 1g(0=B) g(C=C) , 1 6BHHNMH,
1277 g{C=0) ¥OiC=0) , 8 6 G(C=0) &OiC=0) , 83&NH) , -79
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