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"Hied, dLriudddd drn Mohb@EOU] fmsdeds | el s 2 fifls olod L1
cOSCIsjtedL Oydd §tsdzizyj dde" = MjHddzj dzgd?2  totsdsBH (
dzlz y g dzdz' = tBOL Yyse B 5 Eina Edzdds ¢z CEN@reidrda @ J
M j S btesdgj Istedd o' MsCtsets tOLtejh jdedWw. RL kzl-j o
hjflse dv dztsfy! Mot Clzy dtsfyls! 5 BjlstsHise toj dzglsejd
tAd, ddWtcOELOMMEX stesMSsfdd d MfjShesmMBsy
ZOdZP 1), EXAFS O kOCYy-Fd®dQizEsd B tOMIAFT. s tslo dzopts elim|C
Mo O WwHEO dO0 M jSktesMSCsfduimMSdi MmMots2Mmise O
dLEzyOdztsfm! dBjlstsHtsds | dzj € Istets dzdfsR) Mg ISt ndedsj d
Bdud MEdn Mo 52 Mdswd fgsidsy isd)fiplOjdeeias o  ff tetso SH  dzts
tcOMlso stcOn. 1 OORBOGdzdIsdzr §j Mos2Misa O Ise jteHT A
M jSChtesMitsyfdd { djChtttdtct] f.00BOC &z s &zsc 5

10 LOhdllkz or desmw iIsfw :
TR IssHdCO Mddasj L O, L iKERpsMERSe@N)d s tc tfsdzd joy VO J 2
W oH tcRB,Mo,Se} i tcOL dzf 3 fiREMds detsh j dzd J O
T ssHdCd MddzsjL O ¢jlstesdylsOdzdeWPSRIANR]" & O fr
1,2,3n=4716) 9o odHj] ddHdodHEZOdM dz@ » MmMtsjHddzj ded 2 ;

10



iHOdWES jsdtils Odzdzd yj MSdn MtekzSlskzteOR 19 detserder o«
dzd dzd 2 ;

itejLizd IsOIsT dhMmdzj Hise Odzed v 1 tsdzlz yj dzddy iy CClstadsdiz
RsMYy j S stesMC sSEXAES cft d

i HOdzdz" § B | dzj CIlstetsdzdats d3 MOISE&@N)Id (d = @ did &)dzts o
[ResM0S&(CN)g]™ (=416 ) dMOBERE@N)]" (n=315) , ¢ sdzlzyd dzdz" fs- o,
o dBdUjMS IR ttOMyijltses o OB OR Isjstedd W ikzda-
ifslsj dzyd Odzr o€ tsfffyfigs({Asdptsty ofiisj dz' dz' 7 f jt6j R SHSW®- C
dzr 7 C sdeff,dzjtLffijdsj H j dzj dzdz’ | B ssHitsds A1 ¢ o tOMmilse
idmidz Hiso Odzd §j tej OC yd2 ) tsghiigs ey CN)ONM) Isfj ticciztsdg s COQE
Cd*d d83j Is O dzdZs bli*")( Coo OERMBWRO Ydzr 7 ©OMlse SLOR ;

i BilbsHdSd LOMBJMjddy OfdCOd dzr nsModSgED2H ¢ o
[ResM0S@(CN)]” dz0 ftetsdL otsHdz | fdtedHddz® d Wi ddzO

[ sMistse j tedets s’ tc ®g wkEdi fisfQjlsuysdoe O j sy  fMse zAlRs o
Is ©Odz! dz' = H Odzdz" n , f sdzlz yJ dzdz" n M dhftsdk L e O
~rdBJUIMEdr & sSHESS Q Clndf S ele o
sOlstse ) HOdede" B3 Htkzedn dMMdjHse Odzd?2. stastst
YHOjIMw drR eotmMftsdLotsHdhisMmis: 8. 1 todL dzOdadBf
hjMmsotsds fsHise Jiey HOJ IsMw dzOdzd ud ff czdzlz dedzef T Qg @ B
Yjdel qielzj d3" 7 5 Y HEzdzOtetsH dz' 7 X ZtcdzOdzO~R .

[ dydzr 2 9C dzGpH tODBSHIIO L OC dz¢ yOj sfw o  sfRS |
Isj tcOlskztedzr » HOdzdzr = © B dZOMIsd ddzlsjtcej MO o B 5«
ojHjdzdd dzj sBABSHd®R A BT ididukjddsde s OlsB gc.0B ISt
cdoOj B 7 o wOBl] GjljtsdksOdddyj MSdn ¢ dzo
MsjHdds] dzd2 Hdzv twd, LOfdMm: 1 dzj Sltetsdzdzr 7 MY |
HOWOCtseteOdds d dn OdzO dzg Ldzls Odis iz & AERASD dxffsfisojt
ftojlsOydw MfjShtesMisfdyjMSdnr HOddzr 7 B’ dzd ¢
Flstsydzj dzgdj HOdede' » t ¢ HwseosHdddm! ftod EZyofm
dMmMmdzj Hse Odzd W Y tetso SH  d&zOM! ftse A3 fjledets j B OGH Q2 s
Bj dlsOdz! dzr 7 tjLEd sOtse d fSHESISBCO dBOWS} ¢
s f MsOolsstcO®R] OBl  wkStsetsHdIlsj dv did.
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dftcsBOYdW [HEastelslzr .j tjL zdz sOIsT OB MBI da' o
Yy d GLUSPOM1 (RennesFrance 2 0 1f6j)dzd dd@tcy f 3 Y H Z dzOtctsH dz’
f tctsc tc OCEASPOM1L € ( ¢ dzls ©2 M C d hterfat@B@alSympa@sidnios Metal Com-
plexes(Dijon, France 2017), XXVI |l [ Jj)yHEZdOtsHds?2 dko
2ZOydtsdzdets? B (1 3 ded?2 Csedeitgteagndey d A 0 1d3ts)dzts
R1 M ] 1 ¢ (1 B9 s hl4 eCHUSAQAM ConZeferdcd(Gif;surYvette France
2018); Matters, Molecules and Materials (3M) Doct@&@ethool Day Brest France 2019).

lesdzdSOydd 6 bjWp bBYGhi ed@OhdElsoydd 64k
s d o tjyddL dqokzj i3 ~n i>plk tedgOUEOEAZO tefslH daizeh » Y iz B diz:
By N HEZZOSHdzE BOLE d&Ok ydzereds 1 d ilisod e fPigaff 2C Ok
dzdd, orntHWhHh jd3 & BB dEZdtsGctcOWkdj iO@k®d BOO IR
mMid3¥ kijLdmMtse HBCdZOHtSe dzO0O i Y HEZZOtetsH Az = d t

dlstczClsztc® d pdhip] £ BEY . 1f/LdstOjdeEQ) O&O65 M
ez 21V IsOB dzdPB SIsOL MM ted ¥y, L SptD] teaf ddzisdRls
yofmilsd, fdmoOdedw f§odzkyjdzdzr = tjLbkd IsOIstse  d
dzd Is j tc O2430O d dfj dzts o fOtezf{ RS Y i@ BIsO f tcso sHJd dZOM ' O-9
dzO 3d daPfyfmdizisy 50 Ols j dz' MCdn ®BOBEBY R1 W BPRPA@Y .,
16-33-00085 RMMdzj Hise Odad j BIr dzs f SHHjtoy Odes Misd {
(Misdf jdzHdv | jedzOHMESEs) .
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] Z0s O 1. JRUurt duvuvtit1 38 J[11Jt

s zofmmd yi MSOw Isjtstedw | jtedzgjtc©® HBAEZEG] CEBHT
CtsteHd dzOyd tsdadets?2 = d d3d [28% [j #cde@ tsim izj ded 3 s ©diafisto j
ydodedz" = MsjHddzj dzgd?2 M dzi Isd § oMy gl tc § 1515 &5 6B &zt d3¢
CdzommMdudi MSdr fttjHMmMlsOoadzj degd?2. 1 OyOdzs dzso 52 |
By IsOdzdzse B'" dzs BSL dzOd3j dztso Odzts d ) s 9 disve Ogdd d @i
fsdzdvHjteder n Ct@Rf dzj SMtseo d3j Is Odzdzts o , MiftELik j tg 38 hHC
dzr 2 dBsdzi dzls ~nddiBdw € dzOMmisjteder = MsjHddzj dzgd?2 OF
MstckCIlsktcdzr » Isdytse MsjHddzjdzd?2 M §JjtemMBYy LI RZOI
tcd Odztso j H J dgd W .

dstcjHd CdzOMisjteder » SR dzj CMse or Hj dzv j IsRw
dzj delsdzr = dJdzd dzi stec Odzd yd M¢dr ¢ dzOMlsj etseo, fy - <
odlsdjy oeMmMjet CdkzOMisjtocdetsets slso jIso dzj ded Vv jSdisjtcimiH
CdzOMmisj tedzr = S BB dzj SHfo dzdeOC 5 & @z tizls dz" ®)ts ¢ O MIs
zts ftoj Hdztsy j dzts s tslslstsdesdz, dzO tshmdetse j Micj H tdzd 2
dsets SBRfdj MO, s o' MsCtseo Odzj dzglsdz &3 € dzOMmls j to
i j devtifdd mdzj ded v @3 4ds, O dizts dzd 1+ Rier Qdzj delgdgdzts Istcw  dzO
tcOLHjdzjded] By jIs BT Is! HisMIsOlstsydets EkMmdzse dzr o3
Hi Bsdemistedteclze Is L d2Oyddzr § lsdzdydw o dzd ¢ OdzH dats o
B s Odgglztiz@ o GwjHfsylsjddd sftjH]djd@2- cizff

Il " MsCtso Odzj dzlsdgr j] € dzOfMmilsjtede” j St dzj Ciyr He €
dz" i d cOoOddscjddHdyr j ¢ dzOMmlsj tedz § S i dzj 1O
Ctezdf . 1 dzdilsj tcOIslztejj fMHdsBodED tadrOGBJ®IW, | ISt e @iidztsonO & h
dLiEzyjddi Mbtetsjddw d Met2fMmilse tOL dzd ydz' R-4,43, Mt
30. | hdsesdasds 9 jHENj MW dMMdzj Hse Odzad™ ( 5O
stsyugd d' d&zO0 dLkzyujddd MmejtEAfislos UndsOifj etz - Qs
ZzO o CdzOfMmilsjtodetsds WHij. uvjd3 daj diBjdej j, 1 todpdzy
dzj j) bdfOdksd OkpEpesdj sOdddyj MSdrn ¢ dzOmls Stetse
sztcdzr = Isdf OR o' MsC o Odzj dzb dzr @ Is & BO M Ie3j s @'dzezts §
o desmwils L dzOydlsjdzt dgr 2 9C dzOH o CGteOded ydzg j Bisdz
sftcjHjdveshdj dsedr §j Mot2MlseaO ¢ &zOMIs| t6®;
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sMistso © dzO Olstsdir Htckzeets &) Is Odsdld® s A |szORf toly
wilst dz0 MmMews2Mlso © C dzOMIsj tcdetse s S sd3tf dzj € MO.
ldbjtesd3j sOdzdzd yj MSdj € dzOMmisjtede j Mtsj HJdzj dz
CGoBsdsd IsOdzdzd yd MSddB3d OO Odd o' Mis$ s Odzjddzls c
B3j dzls Odz! dz = Mdzsy desisg 2L Gdgdh jsdgdzh j @lists difg alzd dgj- Is (
kh j2 "RO0ttOSIkjtedLOydd f§sdzzyj dedze" » fMtsj Hd dzj dzd 2 .
fsmMdzjHke h jets dqLikyjddy MmMot2Mmise 6 jlsj tesdii IsOdzd
Y Isrtejrmi WHjtedzr n orf iMsC so Odjndzledz’ A OWFEO fij Islz]tg dz'or
o Bfidso dzsd3 dzsMmwils R Otlsdydz 2 R OLOCIsjte, Migtets,
Medr CdkzOfmlsjteseo L OYyOMmlsky dLEzyj dr dzj HisMisOIlsts
[ Odzdz" 2 dzdlsj tcOlsztedzr 2 wBL St f sMoawh jdz cllzOo
s hdrn dzdlsj tc@dedztcrilz’ § s HisftsB j dzdetsilsw d3 Mistetsj dad v
o' MsC s Odzj dzlsdzgr = C dzOMiIsjteder = SR dzj CSMse i tc,
YJdedzr = LOCtdesdzj todetsMmisj 2 d MtcOoadzj dzgds Mmkh jshis e
o 0dzj dzlsdz" » & dzOMiIsj todis 2~ dglACdslf jdE) té digspls dic O L dg ¥ JiS- B |
BJ dzdzsisd Mmlstetsj dedw, BibtsHr §odzzyj ddvy, 1 dgj ¢
ydmMédnr or MoC o Odzj dzlsdz”" » € dzOMilsj tedz" » C B dzj ¢ fr

1.1. [Mmdesedy j §sdawisdw

[ OMMdBslsted 3 Isj tod3d dzts dzs Gle[ f t6 O Isfldrydf jts d dz'iz | 38 ¢ofy @ «
Misjtodzr » Ctdfdzj CMtsea. 1 H Isjtod3ddesds dzz € dzj Otc dz
Misjtodzesets S dzj SMO. ¢lstsdzr d3j Is Obidd™® frplyWla CoiidAris
(M}, Coltster 2 Hf tsdzdedlsj dz' dzts Mmls &g ¢ @dzu dztc o B Sztc
RMatSHY dL 998 jHJddzets?2 2z J W J tctsdBljH dzvdzjtstE dsdda ts1dg-d dat
fdzj SfMtse (o dOMlstswh jd3 sBL B BEZHjIs dMmf sdz/-L t
HJ dzw ¥ Is o dzinriets j) dzddd jo dg&j M dzdauterda] ¢ O dzwiztf [ (e flzdzdzO dzH T
CosstcHddzd oz sy 5 dBsMmisdSCsotsdizz Isdfz, GBI 4 H
sOdzizssmistses d o dazlstej daded j dzd ¢ QMY . SlB dgjoh dzd js
Hs sdzdzd s j dz' dets S ststeHdded oz Is MDEEWE. dbj [<EDEED He
ftocj HMIsOo dzj 2O dMftsdz L z2j BOVY Isj toed3d desdztsc d W dzczO
fdzj SMO M B AL E.tc Bl dzts 2
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v O B dz c
s zOMlis j todzOW detsdzd dz§ dzOIsktc©® dzO f tod d3d to BQAIs[KDéL‘gLf@]unﬁ']Q

_ CdzOMmlis § _

_ & Is O dzdzts ¢ &zOMls j tedz 2

1 B dz§ dzOs Iz WOH TS .
[M6L|8La6]n-

M .
{Mg} (MeL's)

ulstets dzd j @

] Oy dets? R OLOClkjtedMmisdSs? of MsC o Odzj dals degs ¢ s
C zOMls j todz’ & S j dzjsload§r 5 14 oty OCldstdatsotstsen, (Y Ofnlse & N
Bjls g Qiddz | dzOv Ml jRdtdjlsteds § OMlsj tedescts ¢
©OMUjls § Lo dv | isnesyjtadldéni Mizlkesogdds dgs ud ks - o
stetsdzse Oltdise o) Is Oidhgkodsdgie) P d2dztssAnds ste Odzi & O tizw B
C zOMls jCesiEscds) S MO) . | dzv S kOMmlsjtedesc s € sy dgj-C fr
fNisd ¢ dL d3d dzd ded® sfIlsdud MS¢ dm,d 3YQQ dgck lsfdz" Ao ds 2 Hi

1.2. ubttsjddj cjbjttdjlsOdddyjnsdr ¢d

I BBREB] SOk yuji MSdj of MBS o Odj daistedzils & zBR s |
sBtOLd] ISdf o OfldwElas ISkorO oSy S s&f djShnr t
Stej MOsBBrLH S 3 6(MOS)MDS) o tOL destse 6OL dgf 8 dzdic-O o
sOks HBOko @ jlsj tsdj lsOddd yj MSdi ¢ d&omisjttds j

SeteOdzd ydo O Isw Mglej ~ iy I8 toglzk B H §dtc dz' jdyds d{" H § e dz
O RMY{, Hj Bsdhstedks h kg ksd ¢t dj Cthser j

ZdcOdHtse, dL o figlOdedy yy 79 d & s &Ge@ilsjetso . [ O
dzj Jj .

1.2.1. vtjbketdht §jdeizaifis | tcdz j

) tod BictgiIsJ s d3d s Odzdzd ud ME dr s sz vdr] jStdips onf dic
&j dzder  ©cEwOddydoOs kv Istejzetsd dr &5 ¢ dzOfl
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flstets j dzd v ¢ dzO Mkt tts-¢)s} wia(eie )} { v df d ydesj figstet
&z 7 i dzj CMtse MxO-LB(mddslo j Mangrld)E Htodo jHj dats
dlstsdsr dBBjlsOdzdzO o fodzzyj dede = Sl dzj SMOR o W
shis®g .{ | HMEENOGH {dz o dalz s to|j)dzd&® s ez R fizeis  Odz ¢
fts bftfksmisOdz dz" | o dezlstcj dededj dzdc OdgH'™ CiStStoH
sd ik o Mek'YOj dfzlstej deded i dzd ¢ O dzH myls € 18 to i) d iz tz E
Stoj ketsdz dzsEts By sOkzsshmistss O. odlstsdz’ KB ls O tzez®
B dzd ¢ OLBH,OBHFO (COYH' 2 Ol Bj sOzEZO sy j Isd -1 t
GOdzH 59 .

tdmulslesj ddj btjlzetd d 7 MEOHE)] Ry (e d di ¢ M

l OB dz. 2 ftedoJ MIMIEMIMH dzdf dzy d fipaizs g4 ¢ H dzv

Cibjtetdzj sOdzdzd yj MSdrmr Istcj Zeotsdz! dz@ = € dzOMisj tgdzr -
Yd MEddizd OdzOdztsc O d3( .
Il mMkzkzyo, , CBGHO O dS¢ OoOdv daw'] tsizd s dRO4H sigsts O dz@ABstiz d
fstewHBYj d d L Oded d3@MoMSORY d  § 5B dt @[ deid-y d
COdz! des] Sty J ddMdRIstsfsed o Ey IO ZEZO LY BtW HBYJ
MstczC skztcOA .

145§ tetsdij ls Odzdzd y CMRUE(R-H)EmEBRMBHICLRPR)[ )(]j 6 ¢ tsifsts d
dzd W MS d 2 CORBBMAKEO),(RPh) | MSH ey Ol HJBOC 5]
H dzd dzO@ RgBuHLdEY € zOfls j to dats GpiRu)AsHK @ (RNBIEPPE) ) ] dt da
Is j dz' dzts CtesYy , yJj &3 H dzd dz' mMeowrL j2 )
[CPRWLSRUCO),(PPh) | . s tej H dz¥ W RhRuids| QDY jo®tstesuj , fad o3
s sWRERY] MM Hd&" coBSdEj sOkezdyj MSds ktj k¢ tsd

dtojHd Gjlsjtesd)lsOddd ) MR, ¢wOHBEEESh" M- Mt
dztso toj ogJ dedets 3gsdzd B H j dz st d ala©d 'ts¥ s Q@ o3 yfig thrdzjstc yp @ l§ - o

sOdzdzd yj MS d s BsdzdBHj datsor i3 d o tsdz ¥t O Bs aff- e
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@ fowL j-&j sP&@daaazy SOCdr ¢Jjlsjtsd]lsOddad yg-ns

dzr a3 tc Ofnls tsMadSaM, O] ‘HIAMES,(H-0)o] **.
u O B dz c

ssdzdud Msoets suC d MeMMIAI-MOH (zfd 2 Hilp V6 J B tesd3j Is O dzddf uJd
flsjtse d i codsdjlsOddeduyj NSdn Odods

(MOdzH Otelsdztsj tslsC dztsdzj dzdj Hdzw fMtej Hdzd R o j dzd ud dz |

suC MiM MiM6 g fmr dz€ O
| a3t B s Odzddd 8 M¢C d g
[Cp . RWLS,RU(CO)}(PPh)] 16 2.841 i [33]
[Cp sRhsS]* 18 2.830 i [34]
[Cp 3lrsSy) ™ 18 2.832 i [34]
1djesi]lsOddMad me dJ
[(Cp Ru)(m-H)(m-S)(RhCL(PPh))] 16 2.77[2] 2.707(3) [35]
[(Cp'Ir) {M0(CO)(MeCNY}(m-S),]** 16 2.7965(4) 2.88[3] [36]
| BdB i Is Odzddd.84 ME dJ
[M03S4(H,0))** 6 2.732(7) i [37]
[W5S4y(H,0)e] 6 2.723(15) i
L1 dbjtesgisoddzMalg me dj
[M0,S,(edt)(Cu(PPh))]' 12 2.858[8] 2.77[3] [38]
[W,Sy(edty(Cu(PPR))]' 12 2.848[6] 2.75[2] [38]
[MOW ,S,(H,0)e] ** 6 2.723(6§ [32]
[M0o,WS,(H,0)o]** 6 2.728(6%
[MoW,S,(Hnta®)3]* 6 2.749(19%
[Mo,WS,(Hnta)]* 6 2.754(20%

Mo d W tcOL 2 sSteW H s5yJ dz s wtBhdd ftLdydwdiM EHNTAL ©dz0
[N(CH,COH)(CH,CO,)7] *

1.2.2. uvjibttO!l Hicd s ® q dzj edp®Mmis j todz" J

1484 s3] s Odzdzd W HCte[cpr ju jOsdz@sfij IsJ te dz' | € ts dgffjdtej €
cOlskztcj o hdsodsd IsjlsteO1 Htod Yj NS d BIM,(ErdznIs j
sdfdudes) Mistesjdd) bOCdT wqaPhb s ddd CfdEda?
fdzj €fpr dA&ii s ls IsjIstcOL H tMhu.J MICdE2 Is te)j dzddizidztsdrdnds @dgH
fenlsdfz € COYHEBS?2 ctOdzd ISjlsteOL HIBGO. sSOYH'"@- O
dzdteso Ols! s 1 HB 3 Of d¢ Odz edziztfls teljddzddfigH tsdad &5 -Gk
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COLEs s dMCOYjdeder 2 Sk, f§silbshkz ¢ &OMls]td-|
flsts dzOL ' 90O ls ¢cCkBOdsar Bfe § &zOMisj teOB] .

tdmMulsBsjddj IjlttOt Hisd Uj NS BSMysLAG.dzOMls j o dzs 6 15

l sdzd Bj tedz’ § MtsjHddzj dzedw, MtsH] o) OF 5jjH dsdigisdado
dsmMwh djmw ¢ HOdmsREE ©OLHJj @k, ®KBsceid*®Bdolied €
dzZslsOoydd zJjWwjttO d HJjBsdhsedkzels CkBdyd MSd
dLtsmistezCIsktedzr » ¥ OL 9oCdz¢ yoOj lsmw o AMP8F MN6,.0
1 sz yg gels j tetsd3d s Odzdzd yj MS d J CdzOMmMisjtedzr § MsjH(
GaM,, M'SgM =NbM'=Mo x=07 4[39]; M =NbM'=Tax= 07 4[40]; M = TaM' = Mo X
=01 4[39; M=V M =Mox=071 4[41;M=V M'=Crx=071 4[42]; AMo,ReS A = Feg
Co, Ni [43]; My;M'QsX4 M =Nb, M6 Mo, Q=S X=I1x=071 4[39]; M =Nb, M'=Mo, Q =
SeX=Ix=073[39; M=ReM'=Mo0Q=SX=Tex=0,1, 2,344, 45]( Is OB dz. 3) .

t OmMmdisisted &3 Mis to ts AMEQs 20 tf Jorbaiviafedtb 1 O dzdets j - )
dzd j Mo dzs MpS.SW e 0 W dasjsdem Jtetso Odzdzr 7 U j t64
ABSteBEzizO o dzsls O GEMoSASIISOBAMOPIS ] . e Istets | dad
dzdw dLsBtOY j dzs dzGGa%ifdn. S RO fnlssjj tidds S HMSI fipfds O G O
Ckedud MEs2 W WNAQIE 3RS . Is difskibiSGls#E©e  dzsls Oy d d
[ND,SEs?% 0 ) OdzO GEVOFE. YddO0 CEBdUujMSB2 wyuj2Slhduy o
{Nb,Se} . wlstetsjdedj Btsd " ddeflse O ¢ GaMgSedsNiSdal asifgiee
Hy dzj dets f 5 H Odzdz Wiec @ sdedsd .C s ts2 HJ
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¢ Ga

t dMu s CYQS.S ™ ed @ EfOCteC 0O 5 BHHz" f dsOdzd,dz fig Oy ¢
CkOMmisjteder 2 “Hjte o §odddjtedky fstkSsk

v O B dz c
ldbitesd] s Odddyl AVN.4M Qs M add @Kis '

tsMisO0s MG HJ dal afmr &z 0
GaNh,,Mo,Segx =071 4 [39]
GaNh,TaSex=071 4 [40]
GaTa,Mo,Se; x=071 4 [39]
GaV,,M0,S; (0 Ox O4) [41]

GaVy,CrSegx=07 4 [42]
AMo,ReS; A = Fe, Co, Ni, Zn [43]
Nb,,M0,S:l, x =07 4 [39]
Nb.Mo,Sel, x= 07 4 [39]
Re,M0,S,Tesx=0,1, 2 [44] [45]
o t5) Hddgj dad W, MtshH j ey Oh d § BZs dzy ¢ Iz dzv teldas gzlz ylg «

Btsdz' h 5§ CsdzdyjmMsets cjlsjtetsd3 sOdzdzd yj MSdn Is
Mstetsj dedw . 1 thdsesdsd ¢ HOEsdREkz tOLHJ &z GlIsc
{M3M$4} éW=jMo, M6 Cxi Cu, Rui Ag, W, Osi Pt M =W M6 Fg Co, Ni, Pd Pt
[12, 14, 4851]. s dzOMls j t6* M fnj cibfoMBEes) dz' dogch J MINSIEHDIOEIVARNG
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=Ni,Pd Co, Cu[52-57. wkh jfmlsokzsls fteddjte’ Gjlsjtsdjlso
) WHSISMESY, HEY HickcMIERedyp s@dBEIWS Fe M6 Nb, Ta[59,
60, M =Cr, MO Co, Fe[61,62] s dzOfyls j tc teMaB,} W i 1618 d3 s dets= Ml dz
M6 Fe Co, Ni, CuyM =W, M6 Fg Co, CuM=Nb,M6 Cu M=V, Md Fe Co[12, 63
65].

] SOyjmkeaj OfdqCOdz dg » dIJCOdHISD IsjIStcOL H 1
HOdzdzts G 5 BsG kIs o' sz Ols! -, d3te tzj@sidezH  oditezj, C @B ¢
N4 LOL dzdyd j tstec OldzdOp (CCyidjC daisydy dglaier BRE dizd eih Iz ¢
[ dcOdH dets] Sty jddj BjlsOdkzdzO IsjlsteOL Hisd YJjOms
LHtedyjMSdd3, IsjlteOt HtedyujMSdd ddzd, o dzj CBlsts
4).

A A

L M/—S |/S-|_M L IVI/—S/
| e |

C L BL® ) L

tdM) 4 By d § Idfr dzdcOdeH descets Sty j dedv OB BO & s
IMsSiL] , 5COt HisdujMSsj (0O), kjltot nisdyj MSsy (
] dcOdgH dztsy BCtelzy J dzed J M D6 cQjlsldsjdsds-d3j dgiOlsiaatfdnQ ) !
Csdsf dzj Cfse, COC fwOoddts, ©OLdEJUydks]. | 0B
Bs] SStkyjddj HWY BEtGBO! il QEzOs] Hdv M-
BjlsOdkzed yj MSdr CdOMisjtedy 7 St&fdjSMse M SOCC
@O Bdf.r tkcdj Myjlsoddw o flstNiyOMiBewY d to iy i) dt
©OL &zdyde & Mbkd WdHde o cjljtetsdjlsOddduj s ¢ds |
Ui MSdn OdOdscEtss M ESOLOdIjd kdfO ddc Oden
IsOB dz. OLdzddgfladsQ dzH dzts j S telzy § ded W d 2O fOusdsadgOH- d Il 4 s
s Obtdiss KjlsOkdzO o fMiekSlskwOr M Hddzj dzd
sOkdzd yj NS et S dOMsj©eO® dqhjsl SHJdOS s 5] kdd
tOR t6OL kY SteW Hos Wi o Wdsy ds BVMIESH He@).e] [66]. [
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t dfme ] dd ]

ydmdazs su€

¢ zOfls § WOMS,CHEdY P FeBIEH.Cl

d Mt H dsfN, MuMiad g Mom o(WiL)d 2H dzv

(B) .

v 0O B

o' BlOddz 7 j Mk d

s Odzdzd u§ € PHetso ' 7 C d&zZOMlsjteses d dn EodBEsd]lsOdddyj s da
MiejHdedrn ojdzduydde ftedo jHjdets o
suC MiM MiM 6 MG MO g mr dz¢
| B di3tsd3j Is O dzddd,BYMY ISk dls O Hted U NS 5
[V.S.C p°g 8 2.868(2) i i [67]
[Cr,SiC paJo 12 2.822.85 i i [68]
[M04Sy(CN),5® 10 2.831(3) i i [69]
[W4S4(CN)15]* 10 2.845(1) i i
[R&Sy(CN)1o* 12 2.764(3) i i [70]
| s d3ts d3j Is O dzddd,BYMY s dls e1@ d ud ME 54
[FesSy(N{SiMe3} )] 20 2.91(5) i i [71]
M;MBIMi5CIsOL HicdMP] BIS IBPL Hisd yj MEC 5
[MoaVCp 3Silo( €l)s 147 15 | 2.9299 2.78(1) i [48]
[W3MoS,(H20),7°" 11 2.81(3} [66]
{MMBIMi5C 5O Hto MP] BEBGHE O Hisd uj MS B4
[Cr;CoS,Cps(CO)] 16 [ 2.8102.824 | 2.6492.666 [61]
[CrsFeSCps(0,C:Mes)] 14 | 2.8282.848 | 2.7212.787 [62]
[MosCrS,Cp <Cl] 14 2.8873 2.88(2) i [48]
[MosMnS,Cp 5Cl] 15 2.8397 2.94(4) i [48]
[MosFeS(H;0), " 14 2.767[7] | 2.671[11] i [72]
[M03CoS,Cpa(CO)] 16 2.838[11] | 2.745[11] i [73]
[M03NiS,(H;0),0 " 16 2.755[10] | 2.640[9] i [74]
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[Mo;CuS,(dmpe):Cl,]* 16 2.782[1] 2.823[8] i [75]
[CpaMosS,PAPPh)]* 16 2.8360) 2.864(8) i [50]
[CpaMos;SPHPPh)]* 16 2.8379) 2.861(8) i [50]
[W:NiS,Cpa(PPh)] 16 2.809[1] 2.733[9] i [76]
[W5CuS,(dmpe)Br,]* 16 2.780[2] 2.884([7] i [75]
[CPaW,S,PdPPh)] 16 2.805(8) 2.91(1) i [51]
[CPAWsS,PH{PPh)]* 16 2.824(4) 2.895(4) i [51]
[Re;CoSCls(PMePh)] 16 2.770(5) | 2.600(5) i [58]
MMBIMit5C s O1 HisdMP] ME B ts Ols &zOW § JtOBIH O
[ C4M6,S,Ru(COY* 14 2.84(2) 2.94(4) i [49]
[ C4M6;S,RhCI(PPR)] 14 2.83(2) 2.92(4) i
{(MM&BIMils j ISt O1 H to MQERSISSQL, Hted U MS 5§
[(Tp?)VFe;Si(CN)g* 19 2.650(7) 2.74(1) i [59]
[NbFe:S,Cls(dppm®)CH.CN]* 20 2.71(2) 2.75(1) i [60]
[MoFe;S,Cly(dmpe)] 19 | 2.7032.732 | 2.7242.767 i [77]
[TaFeS,Cly(dppm)CHCN]* 20 2.71(3) 2.74(2) i [60]
{MMGSIMit5C 1501 H o MP] BE BB O Hisd Yj MC 54
[V 2F&S{(MeCph(NO),] 18 2.957 2.590 2.738 [63]
[V 2C0,S(MeCp),(NO),] 20 2.926 2.735 2.738 [64]
[ND,CLS,Clo(PMey)g] 20 2.931(1) 2.87(3) | 2.881() [65]
[Mo,Fe,S,Cp .Cl] 16 2.8219(7) | 2.757[4] | 2.791(1) [78]
[M0,C0,S,Cp=°,Cl] 18 2.804(1) | 2.756[5] | 2.955(3 [79]
[W2FeS,Cp 2(NO)] 20 2.8198(9) | 2.766[4] | 2.735(3) [80]

ModWteOL f steWwWHtsyj dz@ s tsBhdds L dywtimdCp i kg 6 d ardepd Ofbipts §
HJj @i « Isd dzlsj Iste O Isd dzy d Cdrtpef 1] Has @Hnd jHdddisl;ls d dz b tzts )
BAdM( HAWJ dzd dzW¥ ts i dsdete )3 df Is{@d2L sdzd ég) e dHteSB St Ols (1
s dzOMmlsjtedzr | € i3 MgMEOFM =Mo, WREeBsd {dzj ¢ Slsstc’ ~

sBtcOL 6 Is Hdd3j ter , © Ctslstster o WHtKO Mowerr o O Isf
rddjter f) M B ] B BMOECe Mg PA[BM0EERIS " sHHID)S} o™
[81], [{WaNiQ'2Q"4(H20)e}21™(Q = S, S [56, 82} [{W3PdQ,Q"4(H20)5}21"(Q = S8 [53],

[{ MosPdQ,Q"42(H20)e}21°"(Q = S8 [83], [{M0sCuS,S"42(H-0)e}21°" [84]. 8 5y dzj daj c
o jtehddzgf ~OtOCIs]j tocdets MHTdpu dfj telktiak] ¢ fiftdsas, St Hj L H

dzj BEHEIL. | Bdsdjls0didf ds q8HOHRMD jSkHt)f) °
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M'=Mo)ijHddzMise jdadzr 2 Hteddsjtc MawrLr o OdadwW MW Hijjte
tcj ntSH dz 2[8518] s GadyiMioBd Hzi tBWOL EZs Il HJd®Rj teds j

syt
A
7/
NN N, N
NN AN
. a—w ) NN

tdmuf&sh jddasy Mistets dzdlgj 1€ tes@iznhj tetafmy jtefitsto doRizds RMMNIQQIgldM B ¢ 5
Ydzj dzj ded § 5 5 W RHNM QG ik B O M(sQ)dzj dijf{dadz” = s ojteh ddaj, Ofd
dlstsdls tlsd3j sdls+ , Ylsts H dzMMESHO fifils J teGdds G4 HE ez
Nd dzdM @3 Isj Iste Ot HMbd WiifiBHdjdgsy O drn 22 sua(, &jHOd
Yyd mMésets Mmistetsj dad v . 1 MGWMO dzditg d3 sSigdetOw & Isipgy v L df
Wstedidz BOBBYSd (tedfm. 7). 1 IsOs d&M MM tcdlo jtQjfiy
dzd MO AVBA AL O fls j tedz" = NIBIGRL dzj ComtCos i s tor 7 MAgdls Oftatizts
JIs Wtstcedidz B OBtSYS (.
v O B & c
Htoj Hdzd ] tcOMiMBEMaZMAMOE Hdv ¢ jlsj tdsMaBP s ftsEg oy O dF- 2 2
s h R d3d s OdddzeI G} lsas oW ftedzsy B OB YS

suf Mi M MiMo MO AAA ufr dz€
[V ,Ni,S,(MeCp)(NO),] 22 2.871 2.8 3.022 [64]

[V 2C,S,(OC,Hedtcd)(PhS)* 2 2.787(4) 2.791) 3.338(3) [86]
[M0,C0,S,CPF5(NOY,] 22 2.8135(6) | 2.766[4 3.116(1) [80]
[M0,Ni,S,Cpa(COY,] 22 2.829(1) 2.722[2] 2.960(1) [87]

[M0,CwS,Cp .Cl] 22 2.865(1) 2.788[9] 3.058(3) [88]
[W,C0,S,Cp 2(NO),] 22 2.7984(5) | 2.780[4] 3.131(1) [80]
[W,CWwS(SCNY* 22 2.845(2) 2.76[3] 2.9994) [89]

dicTHdt sddzH JIsdtsC OteB OROIs
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t dmelstis jMesCpSEp™5(NO),

1.2.3. [SI1sO! Hted ylmE ud dzf dapinls j todz" j
zjfMmisdwhjteds j of MsCtso Odzj dzlsdz’ j ¢ Isj totfdmjls O
fMlsOo dzj dz¥ ©® czdlsjtcOblztej CIOL HEBdYj MS dd3d dFf dz
fdzj Sfr H] Bsdhstediolzs s He O k2 ydse' o i BIHO !
LY  Mg(mL)} . odlssd3r RBjlsOkzdzd € d&Oflsjtedzr 7§ 5B d
BRj s Ozzcistsd § jtotsd MozzyOj o dklste dzday-lp d fidd ¢
COYHB?2 GttOdd ¢ MOL)WO .0 dilz Ishpdpiagdjj {dzd ¢ OdzH j - &
BtoOB Bj sOkzzsBMOGE®R K BP0 HH Sddzdlsj dz dits ¢
GOdH . dlstetsj dzd j § dMils®d to MEEL'BLEE SR dzg § s dzis [ dzC

C
{dMubBddj S5COLHEd W] MC dMl&dD M PIE'dgdF [ € s)BY dzj S
[ v bto] bdsgde @it uj MSdn ¢ jlsjtesdsj s Odzdzal |
&jddj dLodjtedd &j sOksshistss O slsfiklshisokzjls.
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CdzOMisjtode » Cd3fdzj S Mo, Malddg |s Qs slifs s izls iz s
odHJ Holkn ¢cJ t6BHSEEJRDfcRDEM 3}  idfis to O-fixigM’,}.

vydfdzs GjljtsdjlsOddadyjmMidn SOt Htedyj MS d
HOdzdzs Bz t6OL H j dz tslsdesmw sfqw @ j Is | to ggdQezezBey |
M6 Mo Q=S Sex=2,Q=Tex=4[15]M =ReM6 Mo Q=Sex=1.5[16]; M =Mo M' =
RuQ=Tex=0.5,1, 1.917-19]M = Mo, M' =RhQ=Tex=0.5[17]M =NbM'=RuQ =Te
x=2.83i 35[20, R Od CtcGj dzdHde | RadB@H NES SefPl, 90],ee3d
dzts @ j dzd H dz' | TegME@HplsM Vo, Nb; {MogMX'sh M =W X = Cl, Nb X = | [23,

91 t OmMmMdislsted d3 tsmtsB j dedesMisd Mmistetsj dedWw H Odzdz’ =
AOLT zJaBjuwzjotejdzv fftojHMISOoadzwels Mtseis
d&zd B tedz’ 7 Mt Hddzj ded 2 2O s fiyldath HMRL'EHAORRYE]. terdias (B a3
WOL o detsls OUMafL 2% M i tcOulstetsjdedj WOL 2z jotejdpr
GjL GCdHjdMdose Odzdz' | M2  UFE & dier § tc @6 d5) @Gl
MsdStso’ di3d R Odz' C 56 j ded H dz' MpdSe tztf 6 O ez Aztd .20 b It th)
OS2 MEL'EB sy jls ftodded BOIs! HE 4 1 dzj Clstetsdatso
M 20 HB 24 90dzjdalsdegr = {1 dzj CSstetsdese o Cdz¥ ydgbj dz
szte® dd&zjils COdOd , o Ctltster j HiEstedztdst soChdHdd Is

W OL MeL'g.

< Ny o=

"*Z‘

tdimuol®sj ddj W OMOSez j o tcj dzv

I kOBd 6 fjtjudimdjd 0kehjmseskshdj fwdc
ZjotoMegM,Qs. 1 ts HOdzdzr i3 f stetsh Ctsoats?2 HgWteOSydd

ZzJotojdzv dL sKidsSelz C Is Iz tc dz'
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1ddLso0dzj delsdetsy L OB N Jjdzedw Olstsdizse dBsdzd BH J
dzr = { dzj Sstetsdetse . | ts Ao @ O8edTef HE gy FIOL 20 1 ¢
weodzwe Isfpw 1 dzj CSlstotsdets 8 PE d dFls dzrjdsd .tc swlyg dsHO@zdzd y J M
MosRWLQs Q =Se Te d dzMlo,ReQs (Q =S, S MtsH j ey Ols 24 suC. 1
ftoswodwels fsdzEftcsosHdzdStsoar | Meat2MlsaO® o sl
Bdzsedr WOL Zjotjdzv tBdOtEY J 2O Mo j edHtetso SH

v O B &z c
s dMsS cjljtes®) sOdddyj MSdn WOL zjots]

A 5 te 3z dzO g4 fpr dz€ O
Mo,ReS: xS (0 x  8) [15,96]
Mo,ReSe xTe (0 x 1.2) [15]
MosReTeg [15]

Mo, sRey sSe [16]
MosRuQs (Q = Se, T [16, 19]
MogRUTes (x= 0.5, 1.0, 1.5) [17-19]

Mos sRM sTes [17]

Mo, 6eRM 33T €5 [19]
NbRus,Tes( 2. 8@ ®. 50) [20]

{ddadBddjoerj nOd $56J dzdH dz  CsRe@EB) Is jWtdsds d3iz -AAp
sOydd zij CYRROSSS ;] . | Odedesj ftsjHddzj dzdy dd3g g
AtcOC dB3jREEBISS)C tsdzH j deflfdtetse Odzr yJjtejL Of S Odzt dz |
fsdzd dzj tedets?2 MsteckzCIskzter MesjHddzj dzdV dL sB O} dz
Ui Med oL stew sy drl stz y eiddabs 5 Usq tpdsvdzi.Is O dz
qj jls 24 ¢ d&zOfmls jdgdf Stc [SOAy,dielste’ Ridzjidzls dzsj L O3y h
2O Oktd SMidY ftedosHdls ¢ kodkz, |kt & BwEEjHs G
MCd2 OdOdkse HOdds?2 fMistkSlskter , REPsB OGN O BB H
24 suC, tHA&OCB aotsddzdsygP sz yidlg c-PRUsiztcr L Otew
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tdMm.f dlOde Mow L detsisd ff sdzd d3j tc@RRROSHIstez S sk ter

f

45 HJd3e@gSpCl, SOy ] ddijjl f sdzd i3j todzprdesth B

Z 4 W J tc[Reg0%,561456%,56 " 5,ClCI*%]. A t6 O ¢ o3 REOSSeC

) ff sdgtsh

MlsdStsor i MjdjddHd 7 dJcOdHss € tsdzH j dzfid te by Isf
fsdddij tedy j Msd thEh jfls:

LT 90dedJ vyjgisyjs

WeOCdRj dzsO fsdzd i3j dzsc s ) dzsw
COLEf oW HisYjd' 6 sBhdl §sLdydy d o

t dfi.wldtdts j dzd §

Wi OGC di3j dzls O f 5 dzRegIsBac 5 fydztsw

dL 5B tc Oy Jsdfth Isdk@(J
Mlstelkz§ sk

mts



b dzd sdzf ReMESDE’Y> § REOSSECIR)* f sdzzyj dz' o d dew{d o «
HJ 9 HKajREXOESECls] Keit[Re,0sSaClgl Kat=Cs’,Bu,N*. R L SL OtcVW Heds' |
dzr § O dzd s,@%SeClf R¢  [(d%8eCl;] MCtedmls Odzdzd L k¥ Is fyw
K JRes0sSaCl[Re0sSeCl]l. ¢ lssd3r oijlsOdzdss § zOMlsj tedzpe ts
mMed OLEZYfBtewHEsYyjdzr 6 tBhdd fsLdydwds o Mmlst

] sdzz yg dedzr j S dzOMlsjteds j SCodsfdzyg SMr MmMHj gy O
YUiMedn OdO&scetse L OWHBSHE ¢ dOMls RedpSaREL) P dadis dz
fMd Hokn @ tcBdytdhs MH Rty tsdse jlsflso ks h d2 dL 5k
B' dzts fHIso jtoy Hj dgsf tf 5)f g £ islodzmE B G W H | todets e s
ZO0O wHReptOdamsdiBjte BT d of'Hjdjd © odH] ftfs
Is t6 O dzfny , -IRE@uEA(PEL),.Cly] ( 124[2]].

t dfiRelstets jsdedDidz , -IRGEEHPEL).CL).

| Odzse j dzd H dz" ) S &HQfte| ticOMmlse sted 3" | Mdzd § dz
6 Of dC Odz dztcAs ZKMoNBIG@H’] , 6 yd CasimkCN){] , ¢
OGSy § dzj 2 ste Odz! dz' 2MosNbEsHE MYz C fid [ ) o54iz] © @edats d;
[MosNbI'g(H,0)%(0H)%]  HD, K[MosNbl'g(H,0)0%ClR] . s lstetsj dad j H Odzdg: A
fdzj SMtse BT dzs SftjHjdzjdts BjlssHsdE (ud. (BB
dzj dzd 2 MbsObdMmisduj MSd ©OLEYstW HEBY] dif dzdfff t§ €O
2§ Stdifdzj CMr MisHj ey Ols MRNDI(OH)S dz® | O i vad y @ dzth:
Sls -12ddj Clstetsdzdzs G 5 @ 5 d3ts A3 MAIGEd2Hli MS se 5 OdzOdzts ¢ O

1T dzd fsdzzyj df cOdkzsE j dzdH dz | ¢ s {F&.MiChxdzdzc
=1,25 &ZzOfils j tedz’ j O ded M@l ,CRIE @ Is GNOEI' LIFEB © dzd 1 t50zlz
odHj Mmdzj 2 mELN PB.J swlgowesf(|v ¢ j s s d3j Is Odzdzd Yt € o
fls Oo afCN#F " (n=016) fsdzzyj O o odHj MEeE L@
flsj tedze" | Mg, BIgx3]* [x=071 6)X =CI[25]X =F[26]f sczyj d&" o o
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] € OlsdBdgd ®Bd=F) .
BjlssHisd [ {F d&z@ Owadds f

dlstets | dzaqVpe NOCKEUas ot Pfls o Sts j

Ctod fMls Odzdzd U j M & dgOlipls je

dzr » Stdikfdzj SMse ftkzzyj ds dzj Br dzts.
© B dz c
vtoj Hdzd j Hdzd dzM W) BLVHLAEY? iMizj Cstetsdzsls sydze 7 M@l j tof osaf Ry
Bsdzj sOdzdzd yj MSdn OdzOdztsetse s tojLizdz sOOMd toj d
utsj Hddzj dzd § ne M-M M-L' g M dz€ (
| 5 d3ts 3§ Is O dzdddoul 'y} NIl )}
Nbgl 11 24
CsMoglgle 24 2.679 2.779 [101]
(PPNYMOoglsClg 24 2.671 2.781 [102]
1 BB B Is OdzdReRi s d 4
Li,Re;Sy 24 2.617 2.412 [98]
R&;S:Cls 24 2.614(3) 2.506(9) [103]
TIsResSeCl; 24 2.614(5) 2.523(3) [104]
[ResSe(PEL)e] ™ 2.646(2) 2.516(8) [105]
145 tesd3i s OdidoeNuiiiinG d j
(PLN)3[MosNblg(CN)g] 24 2.7011(10) 2.7932(5) [23]
[MosNblg(OH);(H;,0)s] L H 24 2.6762 2.8095
K[Mo sNblg(H,0),Cl,] 24 2.6726 2.801
1dbjesijlsOdRIAsRRHS d 4
CsRe;0sS; 24 2617 2.415 [90]
Re,0SeCl, 24 2.633(11) 2.515(11) [21]
CssRe;0sSgClRH,0 24 2.624(5) 2.518(8) [21]
CsRe0sSaCls 24 2.623(8) 2.509(10)
[ResOsSg(PEL)** 24 2.645(6) 2.509(8)
[Re;0s.Sa(PEL)* 24 2.648(10) 2.506(6)
Is tc O.ldzly O-dzn 24 2.616(1§ | 2.640(3% | 2.514(8) | 2.489(5§
[Re;OsSe(PER),Cly]
’ReRe;’ReOs;’ReSe;"0Os Se
I tojLizdz sOOd3 toj dalse j deslstezC Iskztedz" 7 dMmMmdz
MdzOB 8 9 dzdw jlils dzO0O MMIMHIdISIe] B dzif dzO o fipp iz 4 2 ) dSL- 54
BB IsOdzdzd yj MSddBBd OdzOdzse OB ( Is OB dz. 7). fjdg¢

s Odzdzd W j €S d

¢ &zOfls j todz A
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[ReOsSe(PEL),Cly] [21] ylsts ftedotsHdls € Istsdilz, Yls s Olsjs-a3r
dzd 2 twOLEZyftstWHBYjd 6 tsBhidds fsLdydqwvds o sl
1.3. [dbtsH" fdzkzyd ddwY cjlsj tetsdid IsOdzdzd yd M

l HOdgdetsdz tcOLHjdzj BEZHEI tOfmMhdtslstcj dg@r ®HOC
Misjedsets "HKLO. [40O0Cydd M dL djda dedd 5 udfmdzO
oLOdBsHj2Mlsoad] M Mdv didd d&jlsOdzdzse BEZzHEIsB -t6C
dets fyls+ "

1 sdzr ddzmlsots fteddzd etso MddelsjIsdyd MSdr dBPbt
Misjtedz CsBY dzj S Mso M dzj L dzOydlsj dz' dzr &3d dL o3 dzd dz
Hdzw fMddzlsjL O B IsOdzdzdyj MEdr ¢ dzOMisj cso 1
[2].

[ jJIstsHT fsdzzyj dedw o MsC o Odzj dzlsdz" = G jIsj tofs
Bsy des kp@ase gakd s dzO0 He | cwkffr: orf NS isg-d3tf
cO. uvtjked dzr j CGjlsjtesdBilsOdzdzdyj mM&dj ¢ zGfyls,
Ol Htedyi MSdj cGjibjttsdjlsOdzdazdyj mMcédy ¢ dczOMmls jotsr’
dzs e 5 M dzls jtorOnls olis@ORd o Stedzdtotso Odzedj CIsOt matcd
dzv jlsfqw Istsdz Cts 9 EmMdzsedwrn of MsCslsj BB j tOlskzted
t OmMmdissisted 3 ftsHesBdzd 4 dLojMbsder § fteddter ft
Mtsd H ddzj dad 2 .

1.3.1. JrmsSCljdfjtcOlskztedzr 2 Mmd dzl

Il " M stsQsftgde” | toj OCydd §sdzizyj ddwy ¢ zOfisj t
mMw o EMmMdzsedwas OdGflztsd sifsdtsH Mtfbpdizise Odz dzO Is ts563,
Hdd&ZOBRdyd MSd MmMlsOBddz! dzO o BYtejH | dzj deder 7 + € Mt .
f sz yj 20 dL Odzdd ydass FH dfdglhdzd?2, oL WwWlilsr o o Odzjt
ud mMlsej dMmmatHde n MBJHJdzd dzd?2 HAzY Mddzlsji L O s+ Oc
o 0dzgr dzgj btdz S5 ftetsmisr j ojh jMmMseoO, das d d¢n
GjdedH"™ d3j BOWPASHE D tsiAs 1 Is f sdzz yOls' Isj tedzsH d dzO 3
L OH Odzdz’ d3 Mtslsdztsh jdzd j d3 d3d IsOdzdzse o § dzOMls | te dzts

s zOMmis M@B."l te{d BBJ teso Mddzls j L O G jlIsi tetsdii Is Odzdzd-u J
ssHtsSdE o MsC s B j tOsktcdzse s Mddzlsi L © o dzdlsj

s ZzOMis M@."[ jlssHisd of MsCtslsj B j cOls ztcdztf € tsls & ff dz

fsdzd d3 tedz" = M HJdzj ded 2 G, MiSe thil=Nb M'tctd/ x £ Ofi fdzj
30



[39]; M=NbM'=Tax=071 4[40]; M=TaM'=Mox=071 4[39; M=V M'=Mo x=07 4
[41]; M =V M'=Crx =07 4[42]; AMo,ReS; A = Fe, Co, Ni [43]; Myu,M'QXs M =Nb,M& =
Mo, Q=S5 X=I1x=014[39]; M=Nb,M'=Mo0,Q=Se X=I1x=071 3[39]; M =ReM' =Mo
Q=SX=Tex=0,1, 2 3[44,45]d tBh j2 WttRzds?2 { cvikgdx] tcc
odope 14 O¢Ydd fwsSosHwISMY dL Misjrdsdiilstedudm
His Isj o3 j ttOls lz1tc0 OOOSA tsdzts 8 0 0

s zOMmMs Mg jtedV cjlsi tesddi IsOdzdd i M MLMAQMORES G
M& Mo Q=S Sex=2,Q=Tex=4[15]M =ReM6 Mo Q=Sex=1.5[16]; M =Mo M' =
RuQ=Tex=0.5,1, 1.917-19]M = Mo, M' =RhQ=Tex=0.5[17]M =NbM'=RuQ = Te
x=2.831 35[20]B" &zO ftsdzzyj d&z0 dL Mlsjradtdy stedyd Mm< d
sj B jtcO-EBYPOAAS0 bimdztsodwrn OB Ezdy dtsets fdsdals
MsOo oij sOzzssMisss O BStjHjdv jlMy Misjrdtd] st

t§OCydw fMmilsjndedilsReQsSerfRECLY &t dzf 5 P Mo  tOF o |
Ltso Oded ¥ G J s tetsd3i Is Odzdzd uRef@&SmCl,. [f08]dzd &3] tf dzif I i & )
~dtd3d Isted ud MS d BsCl YseCl sfglicesO L ¥ Isfyw  BsReOsbells, dzd
CsRe0sSaCls d  Re;0SeCle][Re05SeCly] ,  MisH jetgyisQ Mafsidzd Is O dztize y
dz' Rel,0sSeCls** x =1, 2, 3[106]. &4 5 H d dERBED$S. Sz yj dzs f ted s
850Au Yt tjOSydd MmMbjrnddjlstedy MSdn Stdduj
stsCj oBHBSKHH M)  Otetse fj tor

[Hdzd 3 dL i sinfigedzor Mddelsj L © yYd Odets S dzOMls j s oz
Hjdzdj or MsCslsj i3 j tObkztedets?2 tj OCydd B d dzOjeds
sOdzdztse ) dLB' St YydOdedH O S Odzdw. 7 Odedz' 3 - M)
tcj n s HBR ISSO dzdzts ©  t O L dzdswfdats A Oclpltcdif joid ogzis fi) dzd | to ] @<
ZztedHtse dzdtsBdwW, ISOdsOd&ZO d o tizd 8 GO0 fgd ap D¢
L 5o Oded ® IsJ IstcOt Htod yd MITef GN)1}j dVIC-dats[£0d} @ ) [FQVIE(GNe)1,] "]
M =Nb, Ta[108, 109] | L OddsHj2Misadj xj tOL dzdKQOH{asdm
650Au ftdosHdl ¢ tBKOL o Oded® HMoSOMENHENL] M S
[110]d /106Se(CN)g] [111]. ¢ R Odz StscjdedH T tjKRNY , c®L Gd
Emdztse dva, B e OLizfUsi ME DS S&BYL H to gdReH1(CN).As dzd ff3
KiJReSao(CN) [112], s @B dzgf S Edzv todz’ 2 H 9 jCAABPHINISE SO dz'
®113. vOCyj, dqdzsjtejmds ks, vyt oL O0dBsHj IMlse
2 n CtdBfdzj SMse M YydOddHsd SOddY &ty j k& Hifjtsd
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Btsdzj J o' MBS sdzlz ¢ dzj Oeerdd  dzts R JOA fMplsfedzfi jie IStej Iz G sdz! &
M3QX,(M=MoQ=TeX=I;M=WQ=SSeX=Br) KENftcd 400Au § tOd o 1
L 50 Odztf j St OL Hisd Ud MEGAEN)GEOMIs3 BEde V| MW Q =S, S¢
[107]. 68 dOYyoOdzO HOdzdzts?2 tOBBIST MEkh jMlse so O&zs
YJWKCHIsOSC Y] fYtHaBHdI H&Y f§tsdzkzy ddw cjlsj tetsd
1 0ftedd3 6, tj OCydw ¢jlsj tesdilsOdzdzd wiMOSAe (XIs§ Is
0.67, 1, 1.33 d 2) fm dqLBrlsS¢tsd3 ydoOdzdH O ¢ Odz
5CIs O HEJ \Gjdpehds § ode” = [RasMa (A4 DHKEs 1. 5), Mt
fdsd M  ejlsjtetsdsj ls ©dzdpoS(CH)E ddm [CREBHENGS 4114). R O dzd
tej OCydodedets? Mmd3j fd Mkzdz' WJHtse toj ded KCNG tedfts dzd 513
tcOlsiztcj 750Au HtwwdosHdds ¢ BtOLBoOdzds 6§ s
Ke[ResM03Sg(mCN)(CN)4] [27].

ydimdzs dLoejMmlsde = ¢ dOMlsswh j Bz otj d3j dzedj € J
tetse dgj 9 j dzd € 5. 5 dAMoishiltexdd 21 , {3 dxffLdiy fiplddh A tdsdiziAapiz" da
e OCydd Mmisjrndtgjbtedud MSdna §tsdduj Miso [23). t tsids '
tdHdz j € dzOMls | to 8406 W, QL Y 6) &[]l d THe,MO,Clig” x = 1, 2[99]
Bseckzls Brls! f sdzlz yd dzr , dimf sdz L zw ndzsted H T
AlCIs/NaCle COyJjMmlsej tOMmMf dzOo©® ftcod dzOGtcejoj HIEB Is
s &zOMls j teds § € t5d3f bbb, TeTh}* = 0itbte BB OfL ¢ sy ted
TaCk,NboNaClf ted Isj oistf j COB&MAEIP. 720

1.3.2. uwddzsjL o tOMlsotstcOR

] sstOY GtzffO &BjlssHise MddasjL O Gjlsj tesdpj Is
dzv jIs tj0OSydd, ftsotsHdd® j o ©OMsotsttdR g
zOctcj o9 Odzd ( .

| sffls Odalso &Pde' S 56 j dzftsH j 6 O da  Misj H d dzj dzed 2
SBtOL 5o Odzd® ¢ dzOMlsjtede 7 SCtsd3fdzj SMsea. v OCdd
ktojzetsdz dzf | dodzd IjlsteOt HtedyjmMSdj ¢ dzOfmlsj tedz |
NHMS, M = Mo, W & tOmBlaBEtge tOL 25 Isfqw ¢ suH.@)45T igr
[W3Sy(H0)]* " [115]. 1 eked 3 M stsetsd §sdzyj ddy ¢ iof
MlsOdetso dIsj dz' dgOW CtsdaH j dzMOyd™Y BWHjteds 7 el
B, tjOSydw Hddj EOEsKId®)) ThiddRfioe] CtdEthislisieg o S H d

SBELOL 5o Odzd® s IstcO! H te ¢SUH.B)ST ¢186]. ¢ @ e jcts@r! fzM3
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[MOsS,(ELPS)] tj Ocdickzjls C Ot tsded dztsds Btsdzd B H j dzO( -9
J B 5jlsteOl Hisd UJ ) SSEELRS)C[HR.1§ dsjsisO ff Mdytse " desC s
Hdzw ftsdzkyjdedw 6 jlsjtetsdij IsOdzdzd uyg mS d My} & fdetif iz IS t
WHjtds j CdzOMisjteds j fiMsHi)H dalzj wz@ s a3y s @Rizdzs p O  t
MlsOdzso dzj dzgdwv M dMilssydzed € s5d3 H te Iz dsy cdss d3fg s ©OQRf-QY, |
flsj tedz j € 53 dzMSMiGQs} fy MBS QA {

s d&zOMmlis j t4}. {vte] e tsdz! dz' § GJlsjtesd3 IsOdzdzd yJ m
[MOaWS,(H20)]*" d [ MBW(MO)|* Bts e zls B !  ff sdzzyj dz' f tisd
&Y tedz’ 7 ¢ 5 bW Bd] WHN Hs dzts 6 5 G[MoeSekry S, 1inAD0 Hilys i d -
Misj dNaBH, 4 o B H dzts 3 [3P.OMIs® diz@@&a(g’dl);g(fCu(F[Prg))]"'M:Mo,WBBGQ
Lissfyw  fted oL O di3stsHj 2 iIs(PRAYP(SHOSHTHY) 9 i of  dgjdivdH
Csdiiff dzj € MO EkS[tizoLS:(add,dzC4H.Cl, [38]. ¢ dz2Ozce d ydzr &3 BB 6 ©
f tsdzlz y § dz Gjlsjtetsd3j ls O©dzdzaCplRuf By m-S)(RNEZERPR)] Jte]'
[(CPINAMO(CO)(MeCN)} (m-S)21** i ted oL OddBssH j2flsadd B dW)
[Rup(SH).Cl,(Cp )] d Ira(SH):ClA(Cp.).] e 5 &3y dzj ¢ MRNGEPPH) [ d
[Mo(CgHsCH3)(CO)4] Mtssils 9[35sIFblls 0 § dzdzts

s zOMmls Mg t Amidstslsted d3 dzj Cslstster j ftod dBjter §ts
sjlstcO!t Hiedyj MSdr C dzOMlsjtese. | BGBLBW) LT |
fnd dels § Isd ud NS of s dfztsyg A r 5§ St O Htsd yj MS IR ¢ Ol
Uj MS dnaMmMeS tc MBS , MHEMO,WMO = § jtoj ASHAE fsEjds
H @L2].

] BN j &3 CBPEMEMideS) fisc zls BT Is! fsdzkzyjd Hok
9L OddisHj2Mlso g3 dzf § fisde W] SOdzdzO M) Hokzdwis4 ¢
JHddjMad 2dzdBts ) BdWHjtedy B3 € il dzj ¢ M@, & s
sfdmr o0 hOw Mmfshss WMSE}Y jidalde jCHIGCE s jdeas ote of i

M'—S5
s [2+2] /
IVI/ >|V| + M ——M" SQM_‘
~g |/S|/M
M—S
M ——5
_ [2+1+1] . |M |
ZTTSM + M s
M S-|—M
\S/ I\L/ |/

t df. e 330 f sdzlz v j dMMOSEH kB Mmisj tetse
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l LOoadmMddsMmisd ls CttsteHd dzZOydtsddzse s € Bz Y
fdzj SMOR d&sekls B'ls! fodzyjd t©OLddyd j d&Ot
Zseo o IjlstcOtl HisdUjMSBsd G jlsj tesd3j lsOdzdzd yj MS s
sOSdr 2ej O yd

I L Odd3tsH § 20ffris-8)Lh"] (Cl= Cp, Cp, Cp) c[CrCR(CO),], [Co(CO)g] , H o I
1 Codo OdGudlldEaid).(CO), o tteOddujmMSdn ©OMIseo A I
dzd © Mstslse jlsMisea z¥ h 7 Gjljtetsddj IsOdzdzd yj MS ¢
[Mo,M&SA(Cp),L,] MO CrL = CO[118], M6 ColL =COJ[119]M6 FelL =NOI[80]Mb6 =
CuL =CI[88]. I L Od d&3ts Wi(R-BICE|dcCo[CO)g], [FENO)(CO),] § ted atstsH ¢
slso jlsfmilse j dedets [WMBR(EE)LAEo Oddds = Co L = N@B0]). M
Il L Od d3ts H jMofifds-8)$fdtc)] o [Moa(e-SkS,(edty]”, MCo(CO% Y to d o S5 @ O L
o Odzd § Isj tetsd3j Is @sdgdsfeuOj fnSdiciia Ol fisiieEdsS(dic),(CHCN),(CO)] M =
Mo, W[120, 121] { j HfAtsH j te3 ON dJ  fys,CwuSHetilp(BRR)YY] [§ 5z yOs Is
oL Od BtsH j Mols #S.&(edf,]” Iy CUPPh).CI] o d dzj tsls dztd222] O Iski3isdy
WicO®se ' 2 G INGeSSeddOFRl)] tc disy jIs B' 5! 9 tj L kzdz
[Wo( £SpS(edty]” d  CupoC Y ted ) PBH{13].d d

s &zOfls MG} Bsczls BT Is! fodkzyjdr ftod oL Of Bs
Is O dzdzd U4 ME d = Mak dz® ) I Jtistisey dzff 'ts d3( tel3f fip.O dziz®) . { O
fteddi3j 6 OCdn tj OCyd?2.

M—3 M-—3
S/} ] [3+1] d /[

sy B Ly
Valva %

M8 M—8
t dfif. e ALAGO f 5dzkz uj dzdMsME I Is j s d

s zOMmls j tedz | MosMig(zd) Rl The + dzd § sdzzuj dzr  Hdzv o j
M' = Fe Co, Ni, Cu lLOddsH j2Mlse d dimr BH dEG S G s
[MO3Sy(H0)]" 1) B s O dzdz@O B o ¢ dfydzts2 ) te Mo 'SAHONS BH d Is
= Fe[123], Co[81], Ni [74], Cu[84]. ¢ dzOdztZsd gzsB ™ Is' f sdzlzyj dzr
B3ts dzd BdRjSdg dzj o ts ¢ EMONIEGMB) L TEE5]P sOC Y j Isted di3j Is Pdzdz
to " Mg W,NiSe(H,0)1g* x = 0i3[82]. { OfMdiBsIstej dedzr j] § dzOMls j tedzr
{MoaM'St , ddsis N di udlbdetsld MigPiedesg L BaebhHY dL ¢ d M
dL sdzdtetse Odzdz" 7 € dzO fiy ldVpsel E(HR0) K syt tiHen) M’ 7 Bep Co)( (fpts i
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f Ots@ iz sdzflz dz! W sdzO1Is) . Il mdzEyoy ¢ dzOMmilsj tedzr = ¢
Hd3j tedz” § iy el 'S, (6150%}] (ptPsHO (M = Co, s8¢ M==CL8 ;54
20).

1dbjtesBlsOddd i s dj WMnSiglHdeMszs Mo, W g d3t| dz§idizt
SOHd | dzd &z dg" 3 dzd ¢ Odzi O3 MYSIEHEY UiP dzf C EICHEEON)E] O
[Ni(cod),] (codT 1,5yd ¢ dzstsC IsOH d § dz) RCrIOm(CON][ns @ ezlig [d24][ M
[M3NiS,Cpsl[pts] M = Mo, W [50, 76] [ jugsHjtey OF dJ GdlIsy
[M3CuS((EtOLPS)3( £0,CR)L] (R = CHs, CRs, CClg; L =1 [ A GT H] d3d Isd dzW tst6 ©
r f e i ndd3j Isd oz lz qry iWftsohtdfdHd N ) CEHss e zIs B ' Is! i sezlz
H J 2 s o3§{(ELO).AB)s( £(EtOLPS}HO) ] Culdp tOL dzd ydz@ = tStctsO® dz
edlsj dz¥n o (REQAFEBAGES]] d | L Od B3ts HMoDfdepedXBI[PHI  d
[W3S,X3(dmpes][ PR | AN (IsjlstcOcdHtcCUEktXOdz) cipdztsej dz
[Cu(CHsCN)4][PFg] ) f tc d i) b-BUNXoe dipfs dzd ftcdotsHdlIs ¢
[MCuQy(dmpe}X,][PFs] Q=S M =Mo, X=Cl; M=Mo, WX =Bl75]Q=Se M =Mo, X=
Cl; M = Mo, W X = Br[54].

s zOMmis M@."] {dzdilsj tcOlsztejy dLo jMilsjdz Istsdz? ¢85 BH(
C ZOMmIMpdE:PEE)s] M Gtodd3d dzj ded j i3 o sMMisOdzse dIsj dg' -dzts
Fesdzt dzn 7 € dzOMls | toc dzr s &Cli(PHE) € MacBlblclso i [ Vs d3tsh 1 &
GO dzd v [928]l.u Wtcd d3j ter f sz yj dzdwvw G J Isj tetsd3d Is @ezdz
dz" =~ § it dzj ¢ maste m ipsjOdsoEds | dz! dzts?2 CtsdzH J dzZmOyd d
o Mistej yoOs Ismw .

1.4. tjOSydbddzOv My smtsedtsils: cjlsjtesdjlsOd

t §OSydd, o SCobstern kZyOmlseakzsls cjlsjtsdgjls
Codstf dzj Cfyr, dstsy dels  LkzIf)tdafs o clatslz ot H j szd s tc ald®? ¢ tolz
gdsj dgj dzd j 53 Bj s Odzdzsistso ©. | IssteOW ctolzff © o € dzt
Ctezf § O MHjteydl tj OCydd Odedtsdzdzr 7 yd O dats {ts d3f
JB fsdzd d3j tedze" 7 MistekzCIskzte.

1.4.1. (i ®Edgded fndsddsj s O dzdzssimlsso O

s zOMmis Mgt Of dzd ydz' § Istej Zetsdz! dz" § MEezPM s Mde de" j
Q=S,SeL=CpHOf sHo jtca O Isw tj OCydd otmmlsOdsp (s
SOdMzO ) tsBteOL S Odzed § d3 IS J ISMaMAH jeM = NoMOts BCo, FelzO
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Cr, Cu, Pd Pt Ir, Rh, Hg, Mn, W [12, 14, 48,51] 1 sHtetsB dz' j § ted d3j ter
cf jltsur ftsdzzyj dw e .

s ZOMsMERLP jMisjdz fteddjte tj OSydd IsteOdzmdzd Is
CdzOMmisj toder 7 KIMBDYLce) C Busds s[tc OV fsL otsdzw jIs L OM) h
ZO Obtdi Hitkzetet BjlsOdkdzO. | L OdqEEB(HRME DM !
=FeNi)cSCOdtsds@ BrddsHdls ¢ BtOL 5o Odzd® d3j H dz
[MosCuS(H,0)1]**d o' MotsB sy Hj ded ¥ MF'EI@BE e 3j Is O dzdzts ©

1.4.2. 14j0Sydd LOdij M jddw dzdc Od

s &zOMs MiQs}. sfststeH d ded tets o Odadz’ j d3ts dzj € MgB(H.Q)ojvH= Moo
Wdzj 6Sts LOB] N Os sfqw dz0 IsdsydOdzOlsr , ¢ OwB]lsS fd
s (sCPE®dEO®R] " jdd) otH' dO kdsydsdOls o
C s BY dzj MoBYBFHDel* d MPW,Sy(H:0)g]*" ff tetsls j S Oj s BT fMlste] j - dz
dzO0, yj &3 $180Kz W tc O BO
s d&zOfls Mg} 1{ ¢ jlsj totsd3j Is O ddasdglfj dpjC HYFOROCID Os 6 O1 Htod
¢ 5 di3Y dzj MaMdB£H,0)10) OFf € Odz! dg" § dzd ¢ OMAH ' dzjeq Upd] tetfsOses 1t
OSyYydwdz LOdjh jdedw, ydM OHlE Otz ded s dzeizi ls Otlz@ 5 9
Bjhjddj dzdecOdasisd dzlz IS H[HBO1 W@Pcd di3j o, ¢ StEH-dd
BOB dzd S j dzv Bsdzj S kzdzr o 5H ' MogNiSLHIOD §f Isj @eczshdgd  Clstdiy
6 OL dzd Yoz j L (tzd GIORIzHT SCN,CO, o BHBwOMse stedd3r j 1 ok
[131], Mtse d&zOMmdets 6§ OCydd:
[Mo3(Ni(H20))Si(H20)e] ** + L = [M03(NiL)S4(H,0)]*" + H,0
{ JOSydw H®Bjtedese s § OdzdzOH d j 9 $£d3,°,C dd fts P it difzdh ¢
G O dzH oD, P(GH,SOy)s>, CI,Br,NCSf tcd o s B H 15 O € 56 OEAF] tc 59 Odzdz
fls § M@PdLS}* [132]:
{Mo 3PdS} %" + 2L = 2{Moy(PdL)S} **
vOSxd drejfMmbd fwsymmr L ORJ"J ddY M3t djdl d
f dzj S MBMS,H,0)1* M6 Co Ni,Pdf ted oL Od Bs@Qo? frplsmHddd’ R te C
[55]:
[Mos( M 6,0))8,(Hz0)g]*" + CO = [Mas( M6 CH,Ee]*" + H0
1 OB M jdedzd cOUB® dzO0 R dzstedH dL o j fls MasCugH.0)dHY o
[133].
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s d&zOfls Mgl 1{O3j " jdedj OFf dSOdz! dzF 1 G OdztsG j dgdH C
MCdn CdzOMmbjtedzsr i StBfdj SMse dLEzyj dzs HEMEOIst
CGOdZHT dBsekzls Brils! LOBIMNjdzr ) §tedd3d ded dzed j d3 dzj
lLOddBsHj2Misad] cOdtsej dedHder 7 Regglhs §f tc dtstizd € &
[MogXeXe]" i) e OL dzd ydz' o3 MAehdzy i d Hpted Btc® tMOX H j dzd !
dzj cOMlso sted Bse s | 6 @YX cd dzdss @& O LNy acO dzd LOdsj M j
[ResQsls]  MoeXkL] [105, 134138].

1 OGtejo0dedj GOdzise | dad H dReXE"j (A S, 88 - ) ¢ tiz® & B iz

B ddJcOdZzH ORI ftdosHdl ¢ sBKOL 59 Odzed sReQIQAZ] |
[139-146].
JLOodaitsHj2AMiseadd tjddd o’ n QP QIs S5 tSedy - tc A MstfdrfRip,] t
ZdHO ddzd cdHisSSMdHO M jdoydtsets o&jlsOdzdzO f tods
LOB M jdd¥ cOdzts@ j dzd H da'dr G dfh ds@®Ets |, dze@) sipds @ (Rt
L 59 OdRED4E]" L = CN[147]OH[148].  tsB O9 dzj diy X = Cl,Bhakstistsd o |
Mlsodd Mdzj 2 Cs X 6§ cagffipsjoStial fetadHotadzCiiss § B to
COdz dz' 7 CHEEHS e [HMEdsE j oz 0d BsH j 2-Misdaf gz Uif@
o stetsdz LdOoided"H Of e o sSHdls § GBKLOL 5o Odmd H teipd
¢ 5 i3 ZRGSHEN)J(OH);]" [149].

1 iSBlstster j L twOmMmdBslstej dedzr 7 ftod B eso  jtoj C
Medds sCIsOL HtsdyYj MSdd cOdztse j dzd H dz' o3 Re.@sS6Tk]T de dz'
[ReOsSeCl]> © M yaGN  NaNO; f ted o sHdls § 5B 6O sy @rgzq ¢
[Re0sS@(CN)s]* d R&OsSe(CN)g]>  [106]. ] LOdBsHj2Mise dj f
[Re;:0sSgClg]* d R&OsSeCl*MPELe 1 f Ad ftod dzOctcj o Odzdd ¢ te
f Sdzdesmis: ¥ L O®j " j dzdzr © REOSSREENH§ REASSR(RELI M s d
fdzz Re®dsSSRCl)> B dz IsOC Y j orHjdzjdz ftesHESl dzj § ¢
¢ 53y dejteiOnniz , -[RG@sEHPEL).Cl)] . | Oy dets slsdiilsdls: , Wt
il ftsHESIssd MjdjSlsdodatsets L Odgy h jdzdw dzd @ C
Obts®kss ijlsOkzdzO o MbtekzSlkte] MtsjHdds dzd¥ is5ezO
Bse tef dzdv d BV {§ sue tsdhdEs csjAdpitgts dig fistOjdzogdd
W dz¥ |p ts @il ts 3] RegOez [21].

1 OGtej o Odzd j YMoedtl'gfotd dzto tso t§ H dzts BNt QB 5 to fBls o3
MW Jj toj OQteetsdzO ftwdoatsHdIls & HJjfsddditedL Oydd
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[MosNbI'g(CN)g]> d MPsNbl'g(OH)]*>, ftstslse j Isfyls o j dzdztsS ts dztfj RIS Stefigf @
dts?2 CdMmdtslkts?2 ftedotsHdl Lrd ¢ GOdse © dzdz 2 R it
[MOsNbI'g(H,0)(OH)s] .t j OCydw ) MV dts?2 S dMmdslsts2d-C
G OdzH g5 6 15 MY o(HiO%BIP[2F. | tSdzj § 2 dzMosNbitg(H,0),Ch] dsfs ¢ Iz Is
Brils! fmdzdetsfls! v L Odj " j dg  ddONH (s0hGld MRABCD j§-tp
Is ts dad IS[RA dzj

1.4.3. tj0Sydd f fMtsdv k] oKjlsOdkdss, tBEOL

s zOMils jyxd@ dgts € s 3t dzj S M EmMlss2yder o o tSHOH-A
Mo dzwe ls EHtsBA | Mbtesdlsjdz’ dzr | BdzsSSCd HBEZO- H
dzts € dzOMls j tor B ZOH OB Is 3 j MisC 52 Is iz t& d2tstaH s jo 2 te
Eilss?2 ydotsmis! 8 ¢ claffrs tc sydddordda] Heflzr R O dizd e jOdzH sotc- 1
dz2" &3d yYydOoOdesC tsd3f dzj SMOBBd  jtejrtsHdzr 7 d3j IsOdzdztso
COdsdzOd3 fjtedatsHdz n, UM jtejrtsHdy 7 dJ BOA
Ctseo, MmMBHjtey O dr B MA@ZNMHL50-152] Hdzs e w L j 2

RIMMmMdzj Hso Odzdd oL OddiisHj2Mlsoad?2 CIOL Hted yd M
fsCOL Odzts, Yylsts o LOsadMmMddiismisd BGls Emdaztsed?2 toyj
B lsOzdzO dBtsckzls BteOL s 9§ Ols! Mw MlstckClskzter 0O
Yyd fipydese s, MmMzsdmistsets ddzd ¢ OWAOfMdzise B8O s j
CtstcHd dzZOydsdedz" 7 fsdzd 3 tctso tcOL dzts?2 tOL d3j td3des f
f dzj ¢ ReB(CN)s]"* Q=S,Sed S Obddztse ff jtojMitsHde 7 d3j lsOd

[ H] dZ2OCusOftpj ts dzts ) J dedzgl ¢ QdeOEA H MAa sy d] ttOL d3j to
ftcdotsHwls ¢ bktddkz, Ykt C(tttHddOydtsdsdz j f sdzd
Bsckzls BBKOLtSor 9 Ols! MlstczCIskzter BHdZOSC oS- Is
9" &3 MlstclzC Iskztcdedd3 C sy sffadz v tsfigdzd d3j to tse Is @O H
YyqOdesC dzOfmils jteso WwWodzwe Isfqw MmlstezCIlskzter Isd §f Odz-B J
MEs2 d&OLBkted dqd&jels M jifMmMsdmMmewL der 2 COEOM, Jjo ¢
sOdzdzO yjtejL dBshistddfiz.o ' OB 5@ OrighczC Isztcdz” 2 Isd{
C zOfls § te dz’ AMosSakeNi]dAfL 53], [NbsClsOs(CN)e]™ [154], [MeCli(CN)g]* M = Nb,
Ta[155], [R&:Qs(CN)J]*™* Q =S, Se[156] [ResTes(CN)e] * [157].
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t df. el S lsztc® B j to dAGSHNONRRO catg)Ldidsts d Mistelz S Iskte § 51 ts Hiig-dzO v

dzs aREQ[CN)g]™*d C Olsdtdetse § j toj n 5H dz'NR[ResBg(BND:HzE2KE,0 [156(E0)fg 646 ) da(

) Is OYCo(H0):[Re:Ss(CN)e]2 [159] (0 Ju d § 5 Ud UNBBIN(HO)fRe:S(CN)e] LBI[160] ()5 fls te t5 & d
(NBwN);Ni(H;0)s[ResS&(CN)s] AD [161] (H )

libjtsd®) sOdkdadyujiMSdj S &Omkjtedy j Odedtsdz
5OCY | dBscbkls ofMlskzfOls! o toj OC y4d tejn- smezvCdsdd:
1 Ofted Bjts, oL OddsH 2 Mise @jizd & JaOISREME]" 9O dEdRlsud] th
dzd S jdzv ftedotsHdl ¢ tBteOL o Odad® Nii{ReBOsOHIHE2 |
nH,0[106], O dzO dzthlig] §eaaBe£BN)g], 33H,0 [156].

t 4 OSydw ¢ dzOfls RGOBSHCNRIEAREOEBHCNE]" f1 ¢ 5 d3tf dzj € Mt
[(Megtren)CUu(CF;S0y)]" (Megtreni Istc @26 H d d3j Is  dzO d3q dzts ) 1 Is d dz) OERd dz
o Odzd ¥ tsMistetso dreDOsIRCN@UMIsstzew)]s} (" x = 1, 2[106].

lLOdBsH j2Mseadj tOdjj fdkkzyj dhksets ¢jlsjt
[Re;M0sSx(CN)e]” fl O dsd3q dets € s o3 dzj S MO COHBIY d  yd dal «
stz C s kzte sdf o B j to dzd dzMm)G] #£CU[Re;MizS(Cl)E L 30 & B N

[Zn(NH3)4]{Zn[ResMosS(CN)] } ACQ[162, 163]
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1.5. CczjClbtdds Mstnj ddj ¢ My MsBath] IsMedziizd y
xM "xQsL ¢]
[ ] ddzsfls! & 1 dzj Sbtesdadgscts M) ddw ¢ &zOfl
C wOMmlsjtedzscts WHEO, ©MEs ] ddgs B sOdzder ¥ j flS s
lsj Bz ®SdjSkdvied & kiesedj 2, Cboktewosy ofzdsie
" jdzdj Obtdss B 5OXEO o &jlsOkdsshstsj 6§ OL
Mlstets ) dzdj Stk dzjSMO. 1d3j BEHjk wOMMAksk®] d
LHEdUiMSds d SCkOLHEdUujMSdE of MS so Qdjcdpksdy
B Ok Uj MS et L Odjh j dedW dzO 1 dzj Clstotsdzdzl e
1.5.1. vijlcesdhQi]j $ &Ofljter [

stjHd bttjketsd d' f C&Omsjted 7 S djd e
& j Stdfdj S VQl. “HEOBLEOERO Esdzj S zdv tedy R -5t
sOdedid S 7 stej e sdz dzr R MQWD fdg W Q9 S, SpH WK tc © gyt ds
fnd d3dzd Cxtffted o HY dzO deO tedfp. 16.

4

—  —  3e  DA3PBEIXIANOIIHAE

—_— — 2e

JHeprus

281 } HCCBA3BIBAIOIIHC

— — e
CBSI3BIBAOTITHE
— 1a;

{ df.s QG Mlse j dzdzO" HJOCELOBBO [ [ Hdzv IsMDEHENETMod G=S5 &zO
Sen dz¥ ¢ | =l 3Bg oy P Is[E64]d L
]l sz yd dzgdzOw Mo J B3O MtsMmissdls L kteia MeaweLr o
fwisd tOLt' ndzvesedr OdHbd@jzj 2 MisOBddz' dzr 5 fys Ml
tctso Wodzw jlsfmw L Oftsdzdzj dedj IsStejm MowL '™ o O L ¢
Misd & sOzdztsMmisso ©. Cdzj G J Isded REDHY § 54 dzis dzdzj
9" 90! Mw C dzOMiIsj tedzr o3 C[EOHRY dzf B OB M sOCdjJ7 Yts
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suC 9) osckl Brils! fodkzuyjd {djSkesiddiduj ns
[13].

dlstsdls tlsijlsdls! , Ylsts ¢jlsjtetsd3j ls ®Oldxdggh(H O, o J
[Mo,WS,(H,0)g]* d MPW,S,(Hntak]?, [Mo,WSy(Hntak]> f 5 OdzOdzs e d fij - G
MCddd ¢ zOMmisjtodz B SCtBfdj SMOR] BsddBHj Z&- d
fyls sw(dds{@B dz. 2 ) .

1.5.2. uvjlbtcOl HtedWQIRIS dj ¢ dzOflsj ter

Cdzj Cstesdzdetsy Mbstesj dzady BB dRI ISOdzdd uji MEdn
[MjQiL1s] BTM dzs f sHtetsB dats dL 2y dzts [166] tc GEsHsIEID 7 difssisLX
Ol HtedUd MEdr € dzOMIsj to dz{MyQ<¢ iz 2 IS MO K d dgO N tsi atcks
ozt dgdzd » R Odz! StSGjdzdHdEr » dZJeOdzHtse, fted |
tcOL dz" d3. rdzv fsfmstetsj dedwv COyjMmlsejdzdz" = HJOCGTG
fsSHARBBH, 9o C(Shttttd OMMABOIstcdo Od3lsls BdiddDpteisag-i 2
mentorbitalapproach ) tftej HJ dzj dedets?2 G jtsd3d stedj ? dzdls-Od
tcdoOjlsmMw COC ftwosHESI oL OdBsHj2MIsadw IsO%dn
dz2" » BteBdlsOdzj 2 HdzW IsjlsteO1 Hted yjoi) Sozffr IsSddf Gigidsj teir
sCtoly jddw ftedojHjdzr dz2O tedfm. 17.

1 Odetsdzj j yOfmbsts oMistej yor " d2 WYQ.Ls|] § H gzd ©Q teHst
sOdzdzO ddi3j ¥ ls CIsOLt HtedyjMEts] dJdeOdzHds, Gk
dz" » BtBdlsOdzj 2 Hdzv ¢ dDMmsgtcdds gy Q st dzj Sl
h jMmlsy dzgjMmewLr o hdn dd eotMmj d3d WOL " - dzv s Od m
Mlsjtodz" | Ctd3f dzj € Mmr sOSCsets SO M f tsdzdes?2 e
seC, kojddujddj udmdzo su¢ {(HHPMiswds " dO-
dz" » twBdlOdzj?2. 1JiMowLr o0Oshdj teBdlsOdzd teO®Mmt
dzd yj MSdr SCdzOMlsjtedzr = Ctd3f dzj CMso IsOC e UMdsdif (
fpw. lted Edjdy " jddd udmdzo sa ddxj 2 B3§tzOfH
sMisso © d fowedw jlsimw tcOL dzd yd®j sl z H dzd dzO i3

[tczedd3 SBdfsds dzd e OdzH dzse 8 S telzy § dad v, Ctslsts
wo dzw M@y ,[ GHJ Olstsd3" B sOzdzO ddzjels IsjlstcO1
Mlstectsjdzedjy ©OCdm CdzOMisjteder » St dzj S Mtse Mmd dz
HOdzdets a3 Mdzz yO,] tOMmMmdiislstcddy Mistetsj dadj € sd3f dag € fi
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OCyj i sstedzzs Off s B Y dacdzOw M7 j BO dstsdzj € & dzv to dg- 2
fdzj Cse kOCHEs SO Hdw MoHjteydls 8 daj flowL
seedlsOdj?2 (tdfm. 17 B). 10fsdd ddj i Gf

i 2 ©® HOdksdH 0okt ezdi? snd &k dut $Hekw] s O dzdts s f

- T———— s M-M
Me; [: ]| s | ®) gecrznmaromue
—h M-M
e Pa3pPLIXIAKIHE
frm— M-M P
—®) Mt [.___ -
/ = PA3PLIXTAIOMHE o \ —_— MM
- — N0
Mt I:_=—] _— CBA3LIBAIOIIHE
\- | MM Me [ = ® MM
| =] CBAZBIBANIMHE ——— HECBA3LIBAIOMHE

OKTasIpHYecKoe
okpyxeHHe MS3L3
H1a MS3Cp

TeTpasipuiecKoe

M4S4L12 oKkpyxenne MSiL

HIH

~ M4S4Cps4 i

B

C
tdm.s Ay Mise j dedz’ § HJOGLORE" MiQizp to 6(jMgQLll <) [HefjeHoiwizid

vz y0?2 cGjlkjtesdjlsOddadyj MSédn IsjlstcOt Hisd yj f!
fpdzsy d2' &3, IO E&PEO dgHjdEfFits ePtelzy j ded W  d3j Is O dzdzts
tcOL dzs?2. stodzgjyde' | Gjlsjtesdii sOdzdzdyj MSdy ¢ &ofml
Hj2Mmisea dw WNLQcE dfddis soMdiMO f tod dzOH dzj ¥ Ol € totzH Iz
dzs b fLOT dzd ¢ OdzH ¥, Mok Q@ dDdista) jjdzldfs =5, s OC k2§ ts s dz0
fduyde &3 Mz yoj d3 W o dasveuligly] SisMBfPdali’ S ™ Glhdsd 4 1©-
LHied Ud M& 5§ MGty sxeOdzdi jo.d Ud MS 54 .

 JOCtlOBd dBisdzj Ckdzwicdyr 7 St dlsOdzj 2 HdzvtlZ- G,
f dzj SMoMIiS[H,0)(COI* " f tofo j Hjd& dzO todfm. M8 M' | sty t IS
ZO tldshdlsj d dtsj twoOmfosdsy jddj Htkze lsdsidl
[ML,] MAg] . vylsts oadzdw jlk &Q [tefOa 'didmy@w d3j Qdezls OV ( eBts
sOd )JufJ( dzdL h OW MmotsBBHABOW d&dj S zdvYtedow fes d
wdzd j dzO f tetsydetsfpsl QY L d &3] Is O dzdz
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JHeprus, 3B

|
)
o

—25

[Ni(CO)S3]5 [Mo3SsNi(CO)(H20)e]*  [Mo3S4(H20)0]*

tdMm.1 ABEORBO Bsdzj SEdzvtedzr » St dlsOdzj 2 Hd&ZY G jlsj ot
[MO3NiS4(H,0)o(CO)]*"( 1 6 §187 )

] Sdzddts@ W L dzsfyls &3 Is O dzdzs ts fiyisMBQuLGL' H dzW o Ez@zPdsnigdyj to
suChdzOdzs e d YydzOv Ctsd3B d dzOyq Vv dAd,M&BaeH dissetads oty Cldtdigisye
fMowL ks hdd SteBdlsOdv &3, Mtlse jlsMmise jdedes 20 s
Bj lsOkzestshis sthtO] H Odaitsdy jdzd c OdzH dets B S tolzy j dzd d
Eyj dzf daBjjls IsjlteOl Hied yj M < Midice Of ldsticts jOddz W , ( Isdz
7).

1.5.2. [ClsOt Hted WILEHS]] iMolS [P MIs j tor [
sOud Mise J dzdz" § Mnd & dBts dzjtsC isd teidp'd Y J K &[G Is @ dz
CdzOMis j tedz” 7 Wgs'sk¥|dzMilihbs®] [ftoj HilsOo dzj dz' 2O Qed i
Mlsjte OMMKBOEdo OjIsMw ¢ OS 1§ tctsMLES I dgjLs @ dddgts HEj
CoOHtOIsdts? 1§ todICsr) tsipdatgdz] Idsefiflsddts fylded| Y j M S B¢
[MeL'sL?] Mttslse jlsflsokjls L Oftsddzjddi fMmewLkshjet
dzO dzd Y dj*r 204dzOfils j todz" 7 o Odzj dzlslsiaf R H 8 ki 1S dz jieSsIsiziv® dzof
Mo SOt HEdUj MS Mg i3j [d O dEdeddgitesff@QR dff s dzdzts 2
B sOzizssMissos O "O0LOSCI | todets dzOdzd ydj 16 sub.
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= [ — Pa3pEILIAROMEE
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’E“ ——?U MEs)
[+
= ~ M-M ceazeparomie
Lgu (16MEs) N i pasprmnaromue
B e s
] ) MM
z CEA3BIEAFOMME
a,(T) a,, E
@
- ° iaT @
C MLs (Cs) MsL14 (O1) S g MLs MeL121.%

t df).s AW Mise j dzdzOY MR j BO Bdzj Sz tede 7 BteB dlsOdzj 2 HC
[MeL'sL%] [168] ( OMeL'1bL%] [169]( B ) .
Cdzj Sbtesdzdatsj fls RésPsisaljc]™ Odigls@d21] X 1, 2L = OH [22]
B s dL EZyuj dzs 40 s tdg ME af @ dzldctORET. Is tsrof) Rots Hie OdEELO
dzZ" » HOdzdz' = OQolstster L OCdzs yosls, vyt ke j dzd Wi da
BjsdzsdBz bd3j dzt h j dzd s tcOL dzd Yy tetso dzff tecdldts I 5§ QL
20 sflsduimSdj Mot22fmise OA.dzOMIs j tedzsE s WHELO (

7.0+
wol __ .
35
] \_ _
9.5+ — 30k
30k
\ | ——
50 6.0L \/
| 25} >
(2]
3 5.5
E sst : 5ol
= 20+ ’
=
; 501
m 80r 1.5
1.5
_ 4.5
2l 1ot Lor
Wt
ol L AP LA
0.5F -
) 35t
6.5 ok
ok
[ResSes(OH)sl* [ResOsSes(OH)s** e mparc-

[Rea0s:Ses(OH)s]* [ResOs2Ses(OH)s]*

{ .1 PREtOBB dBisdzj § zdzvicdej T Is ke ts tizaizizf 2 C dz@fls 2 & dz' 7

[ResOsSe(OH)e** [22].
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1.6. [ 6 dmaafisf lskO digse d Is | dz' cdg" Isid tdsedss) ddsdad@f yJ M€ d -
mMtsj Hddzj ded 2 .
1 dzd v dzd J Gjlsjtesd3]j sOdzdzd yj MEsets L Od3y h j datpw
s Sl dzj MO iy des dzOB dzé H Ols-o s i fig 1§ O dptisedd Isizjj diad
Cilbjtesd] sOdezdyj MSsets S ZONMBRBASEESg ¢ & ¢ &L dj

1.6.1. vtkjbeadhQe]j $d&oOmlsjtr |

[ SdMmdzd ojcdp fipstO dztso dIsj dz' dzr § Mots2Mlsa O Istej'lz6 s
dzd dLEyjd dO ftediite ¢j bojstesdijedDassdad ki TE§adC
fdzj C iMtmegW, S} x= 1, 2, 3 ®BijbHtsd Al . | BsBRYIsO
dzr J € dzOMS) to™H j Bsdemistedtcze Is Istcd ts8 8f)igly Ayl o (sl
fjtejrntsHO. 1td kZeoejddyjddd ydmdzO Oltsdtss p-tsd
f4ddetsy Mmi3j" jddi ¢ &g Odss Bl Bdkted yolsj
LWW Sl d@Btsydets dzOB dz6s HOIS! 9o IsOBd&Z. 8. Y dMmdts 4

u O B dz c

1 slsj dzyd Odzr o s fEtslOdisfy didg pafw dzt6 fls OcdzH Otels dets 6 5 MABH S et +
W, S(Hnta)g]* x=03 (oL M) dL

s ZOMmilsj tedz" 2 ¢ =R
[ [ I
[MosSy(Hnta)]** -0.42 -0.86 -1.17
[Mo,WS,(Hnta)]** -0.51 -1.00 -1.44
[MoW ,S,(Hnta)]** -0.62 -1.18 -1.56
[W3Sy(Hnta)]* -0.90 -1.19 -1.66

1.6.2. uvjlbtcOt HtedWQIRIS d] ¢ dzOflsj ter
\ A ted Bjtey Isjlste@t Hisd Y M d AMoSMAS, ). dex = 0-3% 15 ¢
rdzs f sCOL Odets, yYybts LOBINjded] OlstsdizO dBsdzdB H,

sHdl Itd ¢t ¢ kdjde hjdzads L dz®sjindgdsO dafsts Is] j$dizi
sHtSo, BJL dLdjdej ded” dn udmdz® (lsOBdz. 9) .

(o8]

11 ©
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v O B dz c

1 slsj dzyd Odzr o ts itisOditsly didg daifw dzts MisOdzH Oels dzls G 5 MiEH et
W, S(H,0)1* x=0-3 (oL &) dL

s ZOMisj todz” 2 € sy E/d3l
[ I
[M04S4(H,0).2]* 860 210
[M03WS,(H,0),2]°" 673 6
[M0,W,S,(H,0).5]"* 422 -248
[MOW 5S,(H,0),2]>* 258 -395

I sdzi J] MAzsydzr 2 ~OtcOCIsjte dqdzd JIs o dzdwdedj -dzj
omMMisOdztse dIsy dz' dz" § Mots2Mlsoa ® GC dzOMIsj tedzse s € E
Al ¢ L dzO iagd2d 48 sdg'mdg® dzs o dIsj dz! dzf = Y tslsj dzyd Odzts o
CzOMmMisjtedz" » Sl dzj SMseo oatsdz WieORBO d ditsdzd EOH J ¢
detso dzj ded v dIsGckzls dzy Istsdz S5 Mmd3d P Olss Mmw dzts s
H 5[42, 13,48] | JE'Gilstsf tod d3d 6 Ld&ZOyd dzd?2 § slsj dzyd Qezts
Is O dzdzd yJ MS< d - IsJ stcOL Hted yd MS d ~ CzOMmisj 59, d
sOBdz. 10.

v O B & d

Cdzj SltesndBduiMSdy §olkjdydod (1) Hdv Isjlswo! misduj
f dEjffse dssdzd B H j dzZOM4M Qo) s de QBN G [13)L W st d L

- 1 slsj dzayd Odz s hglagdd ls j dz' dzf
| I I vV
[CpsMosSNi(PPhy)]* -1.20 +0.80 +1.40 i
[CpsW5S,Pt(PPR)]* -1.40 +0.57 +0.98 i
[MosFeS(H,0)q ™ -0.91 -1.47 -1.72 i
[MO3NiS,(H,0)1q * -0.91 -1.48 -1.72 i
[Mo;CoS,Cl(dmpe)Cly]* -0.10 -0.91 i i
[Mo,CuS,Cl(dmpe)Cly]* -0.81 -1.19 i i
[MosFeSCl(dmpe)Cl;]* +0.26 +1.06 i i
[Mo3;Se,CoCl(dmpe)Cly]* -0.15 i i i
[M03sCuS,SCN(H:0)5(C,04)4]" -0.35 i i i
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1.6.3. [ClOl HisdMiOMEId] S &zOfmlsjtsr

[SdMmdd ojcdyfisO dztso dls j dz' dzf j] fMots2MmMlsea O ¢ Is0O!
CdzOfMmisjtedzr 7 Stk dzj SMseo JwOSIsdyj MS d d bl dzidn ey
¢ dzOMls § te de ReasBYSePELR 4] (fed . 21) . RMMdz Hitse C
¢ fetse § H J ded v  ReSeiPEt)ck REGsSE[PEL)s] ReOfSe(PER)s] § 6L O
dzts, ybts dzj L 5o Odzj dzsczgsj G jlsj tetsd3j Is O cdzdzd uj e s
yqodzse ts¢ epfidipfijdsjCidstdats Is j dz' dzr = f jtejrtSHtSO, ISOC
fsls jQez@ o tsMMmisOdatso dzj dzdv € dzOMlsjtetse i 24 gsu€
Bse MBIY o ¢ d&zOMlsjtoodsds WHisj. Sl kdgjda hj
ftod d3j o € i3 dzj RGIPGSafCNRIB[108]6 € : [

11

-1.937

20-
ol osa [ResSes(PEt3)s]>
0—
10+
. 1873
.20+
30— 0.703 1.653
im
P [ResOsSes(PEts)s]**
=]
= o
-5 -1.01
. -1.568

.y -0.558 -0.943

»] [ResOs2Ses(PEt)s]*

-0.878 -1.498

Hoternuaa, B

tdfm. ] Rd. sOBY j eS¢ teOd3ds’ H kv RedSR@E) & de= 02 ¢ (saf[Ri.€ fdsw

* % %

O ZOddL ddlsj tOlsbktedy 7 HOddzr & (&SCOLT 9 0j B;
LT 90jls LdOydlsj d detsj odzdwdzedj dzO 1 dzj S Is toftpadaeizs
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Mlse ©. 4 HEkets?2 Mbtstesdy , dLbEyjddj cJilsjtetsdij
Bisdzj j] fMdzsy des?2 L OHOYJ?2 6 McOodzj dzd® ) ¢ tsdits
Bseckls tBKOLtO 9 Ol MW dgj MCsdz S5 ftesHEZC Istso
dezyj dzdzr d&3d dL wWOMMdBslsj dzdzr 7 G jlsj s d3j Is Odzdzd

ikl Hisdyj MSd) CdOMmjtedr j CtodfdjSmr. Mhisd
sostedy 2 BjlsH MddadsjL O, Cwltter 2 §6Lo6dwdls
fdzj S, ot tEtsHsdsde® G dedztsj t5C MW daf l§ dzdmy ® O lezdets o

Cijljtesdzj sOdzdzd yj MSdr SOOI HEdY MSdr ¢ d&zOMmlsj
or MsCtslsj B j cOlsktodesets MddaelsjL ©, ylbsts ftcdotsHdl
Cdif dzj St MiscPdzdal df BisBdzdzss d SHJdZOC S ' 3
LOtezHdzW jIs o Hjdzjdedy ddzHdo dHEZOM dz@ = GJjIsj ot
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| 200 0O 2. Csul (tRI[V1VUOG[ 21 dC Y Oy

2. 1. RMratH j ttjOGcjdls" d RBOLjtedOdzr , sBISH

] stetsh Cddzteyy SQaAOZd¥ S Oydys Yy d HftjHoOdls
HstesHO Htod Isj s jteOlskztej 900Aw. wjdzjdz o F40
Is © dzdzB839 9 %, yd OdidoH6 %, O dixfzvH O idlzf 8 % & O ey ¥ IsOEB9 %,@ H T3
Mils O dzdz' i 92.88aBGNCIO, T >99.0%,PhPBrd n-Bus,NBr1 98%, 4lstc j IsB zIs d dzf d
96% d ©tedW jidAUBH s L Isdor dimtf sdzr L tseo Odzd iy
RMftsdz! Lzj dgr jJ] twOMmlse stedlIlsj dzd : Oy Is tsdz, Oyj lstsd
1L IsOdetsdz  dzj dzd € o O dzd WifoCORPdfry! wWpHIQ dH fffrifdiddef 1o j dz!

t OMmMlso tstej dedz" 2 CdMmdzstetsH L HJMIsd dzdzd tc s 9 O dzdz
9 IbCj OtctsdzO. Ldz! stcOL o kS tso OW 5B tc OB tsds@ ddz' &
s OfWdte 5. 7.

MoSed RgeSedzd § tsdzzyd dz@é f 5 dgijlsOXdgddddy 4t fristtdasch - tsie
HidO M Mmjdzjdetsds o Mbsjrmndodibedud MEdn ¢ dlfud
zOr, Cltste’ j dzOctcj o O&ZGORAECdosifilj Pzt O YyOB

AOL s OV yYydmlstslsO sz yJ dzdz" = BBtOL ytse djsyj
dZsW OL sotsets OdzOdzdL ©. 1 Mmdzey0Oj dgj 2mlsts2 ydoer A
sBteOL Yyses, OdOdzdL fttesh tseorna HIJWKLOCIstsce tc Od3d3

t jdalsc j desistelz € Is Iz te dzr 1 to tsc fitpfig if jozdthe O diiyf W d ) 5 giz'- L t
MmMedma HJW tc OBrikes X8ABEXE aD, Agilent Xcaliburg D AtlasS2, APEX Il Bruker
AXS d D8Venture Bruker AXS. Its oafmjn Mmhzzyow i dmMorKdd(/L=tso (
0, 71073 j) M ctOWdltsor d@3 Bdtsn otsBOL Bt BZ.O-1
B ster wyuj2ed, ddenj i ddgizg fodded ~ d Eds (s Gz dzdizd
dmMf sdz' L soOdedj B3 ftesctcOBRASes B MY j yui ddw,
ftesdLotsHddzOMm! MmMi jBCO dsdtsC ted Mmils ©dzdzO. L YdiEls
d3" SADABS[170]. d#lstclkzCIlskter B'™ dzd toj " jzds'ts yifidg Wdalzr dfusdizd
dzr 8 [1 & My sd L v f to 2c0td@Bdy CBotELLtXd to ts ff dgts 2
Yj ded j A3 Ols s 3EB1). o B O H @B)OL 2 steW HisYJ dede’ =  &is dz,
Is z19,21i225sy j dzd @ Odzd , d f{ SSQUBEEEZEY tcffste tc @LRERNdL72]. tH-Is

't j delsigls waAsS Is kftpdig Hits af@dzd v s j H demjoidaP.2 Ddrcety . todudhpldsads d3sq u j f) S
GOLC nicRdm dypdil tOCsd) BEJE . @Dl FXftewL jo . 60.R1L M. B C
t 91
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BZ¥Y o SHBEKGSHO &sdzj Ckdz otHT dzj B'" dzd dztsC O dzder ts
Htse BM dzd wsSOddL o Ode Gitsd3d steduyud mMc&d. 1 e d
tesd3d sOdzdzd yj MSdr ¢ dzOMisj todzr » SR dzj SMOR B Odz
Hj dzOslsdatss j ded ] By lsOdzdzse o YL dydw e Elssydsy dz
LOdW IssMisd COYHB2 dL §fLrdyd?2. stedmlsOdzdzts afte O
sdedz" » 1 CMY jtod &3] dels s ilfGedee jIHig dlalztsypj dedOBrdz. [} 1y C
HdzWw ff sdzlz yjlstiddm ~o fifiistdcrzebdzy dzad d M G s d3sd3d Is O dzdzd y 4 M
11 d 12.

]l stesh Cs9 OW HIW @ OSSR jdots djv . Hd W tc OC Is ts ¢ tc Onizd3”
ftsdzr L 2w HdWRHGS B B 219t r1BrukedAdvincedD8 , ) d3j H dz'd3e3 ¢
dz'@ &5 dL dzzQuiKded J 4060 ). uvisjlsdquiméd) HEwte
fsdz' L 59 Odzd | dPofder@e2el@apls™ | dW tcOC Iss 6 tc O dBZAZ" 21 4y Glzw
15,1618 tcd o j H j dg' ikZ® dcdited dztey j ded W 7 .

mdddyd MS d2¢ Ride®jddfls dzr 2 ( C, H, N, ff 8 Odz@dz0 c
L Ols §hem®oElectronMicroanalyserFlashEA1112 CHNSO. sistslsdztsh j dzdji - Is
Bj dzgstseo o ftsdzzyj dede" » tsBteOL yoOrn yj dzdo Odzd frify t
fsdz L so Odzd § o3 ¢ dzj ¢ ISHtEZIHMSIE S0 A3 R tc@dgBrdiefrnOenBEDS S o
d MCOdzdtelzs h j ¢ BEOBISMEIBH € EOSA dz0dzd L Olsstetsdz Ox f
AZtecEnergy.

RAWtcOC tcOMdzOW Mirisif g€ figdcts | doB.tcOL Yytso KBr tcaidfffH J
Mistcdtectso Odzd f d MY sdz' BrskerSdritgrEFSING Q & Isds sdiziis e O
f

uf jCtsME s dwy 1+ dzj S lstotsdadats 6 5 2 § P jo © K3 f dedf 363ty «
fJtcOKB] d&zd7 L Otcj e dMmisted tetso Odz-Mm i Uit BsddprEMS® O dzd

[ O j Ctots) Giw Clster o' M et t0OLAs jd P
ydd?2 B dzd Yssdzzyd dz@ M d MY s dzBukeren@dzd(d E5-qdgORpn
ThermoScientifiQ Exactive s dc¢ dzOdzré Hdzv slstcdyOlsj dz' dzts L Ofte
o GBd3OGBB Mz ( oafter MCdo Odzedj W©WOMsoatstcO® Mts MEtste
+2500)], HOodzjdegdj tOMYr dzdlsj dzv 2 BOte, IssC
CoOyjmsej wOMmMlsotstedIlsj dzj 2 Br dzd dMftsdz L s9 Odzgr C

1t MEjSlter B dzd QuithnEhd(ddzipld Glsk ©dZE d B y).MSdR dzOk¢
f Offifif J S Istets By Is to iusjoiPzf{jv  off fitefipig jtim. o dgddzh Us d¥4. & [ ) f IgharPh
(Y JIERMPO,  t 4 dzdz, ). At Odzyd W
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vt jSlstetsMC s dW W Hj todats aizh] GSOE [didlyf gzt dstis ™ to foiS)ds!
zzyJ dzdz" » MtsiHddzj dzd?2 B" dzd L OtjcedMmistedtctso Odzr
cl thy J € Is tc BREKERA@ANCell 400 [ | Y.

Cdzj CSlstetsdadz" | MY j Silqlctt) { 6O d sy § dzlz y padzde
Isj tco Oekjl 0D0 0zd3 toj ¢ d Mistcd tc s 9 O dAhalydEQenESpecrdRGs B Y- ts Is
ilent Carry6 0 PeafkinElmerLambda35.

tjdesej dzse MCOw MY | ¢ ls et Cdaiftalj dzdivs cfdass distadgdzd
cts dL dzEzyj ddwy Hdzv tBKOL ytse' & j G tghdzj &0 uzezdlt j fi
osHddzdMm! ftod SCtBBdOlds? Isj BfJjtcOlskztey o toixd
Mo (K-Ctc@2 ¢ dzish j dadRe(Lx-C2c2€ fis)e dasdzyj dzdw, 10Mm53
Issyded € O Mmd den te s is tc SAKIERS ) dzd o HdR g 5 dzdBoteitso sy j Adats@dP
[174]. RLBjtejdedw HtosotsHddzd o tojyddj dzj ftcj - o
hjets fEyso f §sdsh! s Odod@@ds] Oy d thdsda'j- 5L @3l jtetg dz
SBteOL jy (BsddBHj dse OV d dmitdzddiLodgivte wWaisfdiy ' ¢ &1} ¢
stsdzOzd o lbbtstets? dtsdadL Oydosdedets?2 S Od3j ter Hdzw € Od

t OmMmMuydlsOdzdetsy S dzdyj Mlsots BBOL YO § jtojilsdts
ftoj MMso Odzd o IsOBdzjIsC . [BteOBSISCO Mdc dzOEO ¢t
HZte orf ydqkodzdy WtsdzO, dzstedzOdzdL Oydw EXBREBW(K) § 6
jets Akt j ftojcBtcOLBoOddj, Ctlsttes] ftojHEHIS!
Hj dzj dzd v  teRdindststr azdPts e dztsh O h j ¢ 5 Oeneegdn Y & &4y &
v HE®BtBCd d Lbist[iylhi de[f- B@dgda Rlsj stej Isd yjdS d
Wj dz &0 tmdtse ) SttdmsOdzdsceoW dyi MSda HOdedz
Ldyd?2 Obtdtse oiZjlsOdzdztse B'" dzd L d3j dzgj dz@ 1 pf dz
desj Hdzw SftcjH]jdzj ddses LR O &jlsOdzassmist
Elstsydzj dzdd + Sy jted Bj dzls Ocz? D8 He@ degevJ dzn 2o 5O,
ltod dztsy j dzed v = .

s o Odzlsispdsd W MC dJ° ecOBdalftifodssl uj MCdJ Oy lsT
[ResM0sSe(CN)g]™, [ResM0,S&(CN)e]™ d REMOS&(CN)e]™ B ™ dzd o " f tsdzdzj dis- o
tedd Wizde ydtsdzO@RT) f fipsif el fgbize L € o QEEQQLAFL7TIES ¢ 5 Qd3

‘uf jCSlster Cf tSedzOdzy H s Pt ] @ jOrdneCd(1g js aBRPO, t j dzdz, ). At Odayd W
*ulf j SBXAFSB T dzd L Otej ¢ dPirphstiminp® ts o @fddzmis JIskzls 7 d di3d uj MS d Ats -dzO Iz
dMS Olsjdzv o fd dzen Ioisils tc 5 tzdzdy d YIJARSNG §zd dzd d

‘s o Odzisiwalis Wi MCdJ tLOMyjlsr H&wOHEI s &3] & 6 dzdn§ NS 6 '
dZJOEf--Ws-piZ’-detsaf(dslM-BI)-I¢511




BilsteduiMSd] O0LOdR)Ister HA&Y C&OMisjtedy & Odzds¢
W b dzC y d RWE® éz€/PBE[180, 181] )} 6d ©OMyjsOf dMisd L o
byjlstsds toj v lsde dflsmC sets [18%WUG3E s OW Wz eis o 58 § H ¢l
ddw BT &&d bkylsj dr f d QFSME{ConsuctOnizel Jorsenidedg idfs -
Hjd 1 Ctc®dedtptss Oaff C o184 5 [IsEHAOKHO s Is d § d Y dzts
INfd, Mfd veff Hdv ¢ dizOMisReMdBafCN)d Husy 87j X )Nt ¢
[ReM0,Se(CN)g]" (n=416) ftodo jHjdd 6 dz® wgdztsy 4 dad W 7.
AdSdzdyd MCOw o tsd "ISAOHEY dichousiciy Gedals{ @ 31 | to t5 ¢ to A3 3
p0dzd ) §sdEsh! ¥ MeEtaOCRhpuEse®dE ¥A d Elins P20X8 , d MY sd
fls Ocdzn Otcls dalz® Istej Rt dzj S lstetsH dzti ¥nls & frBk ¢ ijc®B @dzd:
sj dz B ®OIsqdzetso ™ 2, | dzjiShistrstod) il @ abdd@ir P R MBzj H
ftesosHddzdim! o tOMse s-BOL Ny M fiydizyy izl dgOajef v agy "
qdzd Ovyjltsddlsteddj. | COyjMmlsej 1 dzBaMYOE dd s
Bjtejddy fesosHddd o Oldshi jtj OtdsdO.

vjtedi3sc o dd3j sted Ly G A tc @ataPdgils tod yj MS 2 O da
Hd d&zhv M JdnfNERZSCHTS:QRFLjIBe s8¢ ) 6jdzdw (30 dd
d&zOc tc j ORI . A

v jSlster HIWWEL B¢ sEE @y NttO®ydd M j Cltets
dzdw Iso jtocH' 7 BOL Ykstots dfjnyf tts dB 1L Gslo ORKL UhWN/j\I S/ N

2.2. wfdmMss §todzzyj dzdzr = Mtsy H d dzj

Ke[ResM0sSe(CN)s] (1)
Ks[ResMosSe(CN)g] A 1A (B)
Cs;[ResMo3Sey(CN)e] AGH(3)
(PhP)[ResMosS&(CN)s] A 2:CNH4)
Ke[Re3eM02.4Se(CN)s] (5)
Ks[ResMoSe(CN)j]l A 1A (B)
(n-BusN)4[ResMoSe(CN)g] (7)
Ks[Re3sMo,sS&(CN)s] A LA (8
(PhyP)[Re; sM02sSe(CN)e] A 2,CNHO)

Cdzj Slstetsn d d3d W RS dfp 4 ts dgdlatp a2y 2 dzd dzi(Rdg MC HfS.). 1 O

5 j s E 0o dd3j steduj MS d & . OdaltiAy dzd de (g da " # fs)ddda 1dz

‘il Jils HAWW L desets tSlstOy j dzd b h etz ROL) c (R BES Odey )
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(n-BusN)4[Re;M0,Ses(CN)e] (10)

K4[ResMo,Se(CN)e] (11)

Ks[ResMosSe(CN)g] A 1A (ER)
(n-BusN)4[ResM0osSes(CN)g] (13)
(n-BusN)4[ResMosSe(CN)s] A DKL 3 AG)H

{[Cd(NH 3)s]2(Cd(NHs)4]s[ResM0o3Se(CN)gl} L 5OH14)
{{Cd(NH3)4]sResM03Sey(CN)e[}Cl ( 15)
{[Cd(NH3)4]sResM0o3sSe(CN)e[}Br (16)
{[Cd(NH3)4]sResM0o3sSe(CN)e[H ( 17)
{[Cd(NH3)4]s[Cd(NH;)3(NCS)|ReMozSe(CN)g]} (18)
[Co(NH3)e]J[{CO(NH3),{Re sM0osSe(CN)e}o] A LG (EB)
[Ni(NH 3)g]J[{Ni(NH 3);H{Re sM03Se(CN)e} 2] A LG (BD)
[ResMosSe(tbp)e] (21) (tbpi 4-Istej IsB ZIsd Wzff Jted H d dz
[ResMo,Sey(tbp)] (22)

[ResMo,Sey(PPh)e] (23)

2.3. [fdMmMOdedy B bBsHdS f sdzizyd dzd
2.3.1.Kg[ResM03;Se(CN)s] (1)

g3y ! Misjrndi)steduihHO0do 08 sdz uSehds 4 . Bkakh elz6
BBRtsdz ) d dqLBrISsEO KCN(2.032 ¢, 31.21 dBisd )
CoOteyjokyr ORI EAEZEZ, SClttekzt oftmdj HMIisedd dze O
sOdzd dzOctcj o Odzd o dBEW jdz des?2  j ud H s jlayjj dBHdjjt
Hdzj 2. 1 tmdzy dBJ Hdzj dzdesEe B8 5 dZOY H J dzdW HES § tzd3ozC
Yd dzdz’ 2 tOMmMf dzOe, MBHjtey O d2 ClsA! HBE W] ) Odzg
BrisCO KCN dzO0 Mmlsj S dzw dzgdetsds W ddzt stejy M f sdgtsh s
lcddzj ! dzj ftetstcj O dteso Oohdrn HIMj dzj dzgdH 59 18] C
stcOL o ZCtsos? BOBEISSd o 1 I0dtsdzy d ftsfMmdzj HI
Cted MisOdzdzr MmMikhddzd o HddzOdRdyud MStsdila CBWE BB { dB(
~nBH ftohdljslo B Is! Edzzyh jdz Hts 90% ko j dzd yj dz
stedMmMlsOdzdzr HdzvW ] dzsGj desistczZC Skztcdzse s OdzOdzd L
dzts? Mmoo Md . leytkzpmdpdefddrd fz' dets ¢ oL HJ2MIlsads §J £d
sdtcOdzedjy StedmMbOddlacOf ssOEPMEdRT O otsLHERY -
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telzh jdzds tBteOL YO d dLdBjdzgjdzed® HIWtcOCIstsc tc O
COYjMso® B 2O ftdkyj 20 Hdv StedflsOddass, dL
ulsdetsh jdedj Wy j dzr 5 Olsddjdshjekiittieda o fisd todpdztzabedIsO d
fls O dAdgtsen Is Ol gVitztsRe: Se=5.9:2.9:3.1 8. 4. | CMSdiaMpRe: C dzO
326,N3. 80 B' ZEC3RONM.jAUM%. rs ( KB7P:''@NP3 Mmds

2.3.2Ks[ResM03Se(CN)g] AHLQ (2)

s ted fls O dzdzr i JOH bd2jodzda, 0.27 dl@sdz') fd3jhn
(0.050 &, 0.77 dBBsd ; 10 &) d Jdisj dhde dzts
9 Isjyjdedy dzgj MEtsdzr €dmr YyoOMmtse. [BteOL tso Ooh R-Mmw
dzd d DPfz@tcdeo o OCEZEZdZ] HB Bl jBO © 3 ddz. ] 0Ol (
1 IsOdesdzO Hts o' § OHfjfpEgHwts Cts MsHHCj@izY dzd Yy j dzlsted Wiz d
sz d Mmkh ddzd dz02: s BL BIBESj .¢ I 780 . &, tcdintsHoRsz
HdzW toj dzlsc j desflsticzS sktcdese s Mmooz Hise Odzed W, B' C
f Otctso 1 SOdesdzO o Ctsdzyj delstcdtetso @edz0D ak3is W dgdr)- . t
dzdj Iswyjdzr n {dzj 3 dzlstseo 5 toc iz lpls PO GEERe(Sed H
48 :29:31 8. 1. | CgKipgMosREHAM C 3.75,H052,N4. 38; B
zO0O2 H G 8z18,H 0.54,N 4 . 0 2 %KBr)rRns=(3570, 1614 Qi H) ; 20'9@I Nfpd3 € o
HO):lma®) = 236 (46970), 550 &®.7); 613 deds (

2.3.3.Cs[Re;M03Se(CN)g] HAO (3)

s BjJHdR2( BJIHOO0O 6, 0.26 dBsdz ) tOMIss BtewW dzd
2.97 WBBtsdz! ). 1 tsdzizyd ddzr 2 wOmlseatste kz§ Oted 8 Odzd
] sz yg dedz" 2 f sfmdzy e dZOYHJjdzdw i3 CtetsC tod Mls O dzdzc
My Jelstsd3 d offdahHdzdBd] 3dzd0 . ~51H3 6 (82 %) . s ted MmisiOdzd
dZemistezC Isktedzse s OdzOdzdL ©, B' dzd Y sdzlzyg dz@r iy - t
dzd2( 15 &e/ dizdz) o BBdZj ] CBdyj dzlstcdtotso Odadz” 2 to(
fldtedswyCr2. lewyjdzst j dakj i3] dzlstse 5 toj L 2z 8Asls O
mMe@ &z Cs : Mo Re 8. e F M0OdpaMosREHM CGC.G4, 1
H 0. 34, N 3. 54; BN dzs dzO2H j dzts: n €342, 1906 ,(OH} C

2098 (figdz N) .
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2.3.4. PhyP)[Re&M0:S&(CN)s] &12:CN (4).

100 d&e (0. 05 d3ddai®d f)ls ofrfdgjwHAAddzjodzd1v0 d3dz o ts Hfif -.
sotstclz 5 COfdzvdz ftcd §Jtoj dzdd " do @PBFJ (HB BELEADAZVEC
15 d@ddz) HB o' § OHj dzed Vv spGHY Ozv dAdts dgiz f dsdigtzh 2 & ts fiy¢
ftotsd3r o Odzd otsHts?2 d twOMmMsettewdzd o Oyjltsdzdlisted c
2O dzj MSBdz €85 yYyoOmtsoe . Rdzls j dzgifd o dgts tsCteOh j dzdgr 2
Misd dz2¢ O~ d Hdad MIsOSC OdAPJ dzcB jig LW o O dzdsfiy'dz] Is Ysdydz
dzr 2 tOfMmlsottte HJjCOdZsqteso Odzd d M4 d dddl 6$ tadgcty ks(Or
JHddARDj osLHEZR] B Mstes Isj oW dzs Misdz! 9 Olsdg j d
OfsteW dL Oydd BtOL yoO. 1 jtojlsd tgf@zedsiO df tolzfgs Qidmnt
dzts L Od3j H dzd Is ftesyJ MM O@RsWdLOydd d LOf@PMO
Yy Mo ©. wtstlsdes" jdzgdj Iswy jdzr =7 1 dzj ozj dzdigsmif o d

Re:Mo:Se:P= 2.8 : 3.2 7 .10dHssMO3NgP,R&Se: A 41.420HN2AB2, IB |
3.65; BT d&s dO2Hjdts: C 4MS @ ICH,CNDMB) . 5 , to N 3
(PhyP)[ReM03S&(CN)]?' 987 . 55, dzO02 H j dzts PhB)SREM&Sa(CN)G0 %)

1156. 12, dzO2H j dztsP)ReVDSe(ONJ]E'ADB)3;. 08P h dzO2 H j dats
(PhyP)[ReMo,Se(CN)2'9 42 . 03, dzO2 H j dztsP),[RelM0,SE(EN)s)? TLPOUB5, (
dZO2 H j dzts 12 0,PH[REMESeleN)](Ph12. 61, dO2Hjds 1412
= 209'{Cf4) ; 1436, 1107, 995, 754, 721, 69

f sdztsf) o ts¢& dzts hPY) dzd WC wH dzw(Ip. BN & F: 56 7  dzds H(A3p 666 KBt
(748), 820 (738), 922 (776).

4t5j Hddpjsdzcfigs § sdzEy stz J§ 6, Gd3HJdgE? 6P ©G )
1T dzd oL wlilsr dOoMdBE (L . BV @6 Ldels)SReSB0 2 B3AGEAz: ¢, 7.
KCN(4.023 @6, PpI1. &R HBRdslsdzl tcj Ocj dzgls OB dzOGtcj o
sn @Oy HjddY ORBfEzdzE oemMCtr aOdzd d f tsdzkzyj dzdz 2
t OMmlsetste fted § tesd3’ 9 Odzdiftc G fpdflasts totg IstOQ@EN Sslze Ocfizy fy tB H
} sdzz yg dedz’ §  C ted flsEsiadd " Grpidj His{olniSEfidedf) ffds d3tsh dz - Iz ¢
Ccos?2 BttOBESISCd 58 . 750szEEg L 2 d Is@&BsHOd3 toj OCdy-d d
mMsOoddL smMistczCIsktcdz 1] fMisishsdaz) dedizd j Iswy j &z 7 1 dz
5§ s toj L 2dz' IsOIs ©d3K Mo pRe fips §)%:C.6 R dkB.4.
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2.3.6.Ks[ResMoSe(CN)g] AHLQ (6)

] sHdzr 2 tOMmbetste dL 2.5 EZfOdeoOdd Ht GBI j
Hgdzts ¢ ©BEKOL B Odzds 3 ZS5CtedMmlsOdzdzd yj MSsats
sMOHBES Wdd lstetso Odzd, ftosd3' 9 Oczd | 60 dzb Ozs Bzef . |
fstesh Csoats?2 HAWtOSydd 4§ 84 O @ldad X Is)lis ts dzti) dzis N § de
dzr 7 1 dsjodgjfdels toj L & dz' Is Ols Ol S IsdO I HojdirsRes Setds@ & D00 5.0
:81.Rs (KBr )22095Cft) . Oulhafel H= 230 dzdd'y &pt,4 0
477 (454).

2.3.7.(n-BusN) [ ResMoSe&(CN)e] (7)

80 3¢ MqQiodsiemsuzy & HSBOo dvdd 5 ¢ Cff-dw
HO IsjlstcOBLkIsdZOBBsSddw (150 e o 10 d&dz) . s
oBH 2 twOMKGimE H. fLOHjddY SMOHCO. 1 sfmdi {§d
tcOMmlseotste HJ COdzlstetso Odzd, sSMOHEE fHtotsdy® 9 Odzd o |
20 osLHEZA] d fjtjStedmlsOddadL 5705 oz T4 )R] ,
ABHWh ] HdY (dd B RZEGSHEEEUIEI Y EZL dd (70t ey
stsdzj . wuwtstlsdatsh jdedj Iswyjdzr o 1 dzj o) dezls 5B tffiids O jo
Re : Mo : Se 4.9 : ;)HuNLSeMoRE: 484 BOtwOByHIH . @
dzO2 H j dzts H 30.01 HESHS:1 I, CNCL)4:. 9% %. tcOfwy Is |
Bu),N)[ResM0,S&(CN)g]* 11 50. 32, dz02 H j dzsn-Bh)NFREME,Be(CN)J>0 0 ©
1029. 16, dzO2Hj des ;MOBRON):E® 0663 %) ; dzPRm j dats 6|
(KBr):n= 2108CH})3, 2958, 2872, 1629, 1485, 91-38
&z j fodsh f e EEH)MEI Y NEEMCN)(I M) : 232 dadfnds 4
1), 464 (724), 518 (573), 562 (894), 665 (193), 957 (411).

2.3.8.Ks[Re; gM0,..Se(CN)g] AHLQ (8)

s8] H] BBdzdizis § sSdzEfuty dals SfsH S j, 25 A MO8 @
oJhjifBKENd( 0. 300 6, 4.62 dRsdz?) ttOMmlsetsted dzd- o
BO 10 Bz d HtsB OO ddzd823.04 6d9dz ¢t I DAY Q. (1" Lakade! Is
M Hd & dzEnNsckzX sktisdzts dztsh j dzd 4 Iswy j dzr 7 L dzj d3d dzl
ts B to CBLMIsAn Is OK dvidetsRe: Se 4.8 : 3.6 : 2.4 8.1.
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2.3.9.(Ph,P)u[Re; M0, sSe(CN)g] A 2;CNH9)

utsj Hd@pdzdizis  sdzzyj dett QB8 S d Wwdzts 0. 06 BBt
10 ddz o9 BHT d HtsB Qo dPAr oHMD 2 d3ds,0O Mo 48 9MENs dz-
BE (89%). t(JLEd IsOIsr [ A@d sHBic Dz & s dgts tlzts i) 5
NYddzr n L dzj 3 desse s toj L kzdz Ashpdsipezd dzts:d B dzv R

4.3:3.6:2.47.7. ESFMS: CH,.Cl, f§tdsydlj d dow 5B &ZOMls
{(Ph,PXReM0,Se(CNY} ™ 3422.6828, 202 H j dzts 3422,
{(Ph,P)[ResM0sS&(CN)} B 33 1. 6288, $ZO2 H j dzts 3331

{(Ph,PE[ReM0O,S(CN)}'"3241. 6827, dzO2Hjdes 32411.,58%8
564 dzdi3 (218 dptl), BIS(®86), 666 (682), 831 (821), 934 (830).

usjHdB{BIPOO 6, 0.96 dBRsd ) tOMlss sted dzq
fs COfdzvds fted §jtej &Bjh do OdafBNBEBE @dd &P 09 BH dz"
Bdz) . 1ted fitejBihdoOdedd toj OCydsdedets?2 Mmd3j d
10,Msftetso sy MO®s fjso’ h jdadj &3 pH tOMmlse stcO. 1 Exkziz1
o0dzd j i3, R 90dzd otHB2, Mkhddd @O estLHEZA,
Jrad® 1.206 G (93%). stdMmbOddr , f§BHABHWH
HdWWEkLdd f Otetse wizy nzr @ @Qisweeehdsdeeh j dzdj Iswy j d
GjLEd OOdE Cr ¢ 10MENsOBdikdsO REzss : MB. 3. Sd
CroH142N10SegMosRe: g4 31.20 H 5.39 N 5.20 B' dzts -MEO2 H
(i, CHCl) : 9o tcOMmBYN)IReMBSeCK)” 1104. 80, dzO2H j dats
((n-Bu),N)[RezM0,Se(CN)g]* 98 3. 65, dzO2 H j dzie-BulN),fRe,MaSe(C8) %)
970. 65, dz02 H j dzsn-Ba)NRRGMD,Se(CNKJEH.COM (R 47 . 45, o
1247.42 (30%); {(-Bu)sN)s[ResM0,Se(CN)IN }* 1232 . 94, dzO2 H j dZtsSe 1 ¢
cltD6[] Oyjdiststizd . H, 297, =222 1 0469NHN2B6R, 8871, ¥6BT; )
1481, 1381, 1151, 883 (dzOdetsdzjj d4@sl).upi)d o c
CulCHECN) l mafe) : 237 dzidf) b, 538 01828), 56R (1856), 821 (780), 913 (759).

2.3.11.K,[Re;M0,Se(CN)] (11)
1 ¢ (0.37 dBiees0ndpsytsiddz] dafv30 &z Oyj i & dz

v 5t KRR Oy Issdeflsteddzjy (500 &€, 2.57 dBdisd

HjSCOdzasdtotseo Oded j a3, Htotsdir dzd dgj M tsdz' €5 tOL 110\,
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650 &¢ (93%). Itdzyjdd 2 6BLOLjYy $COL Odhnw
L dzj i3 delstso s Qorj ¢ Mlekpiin@slod  &ztRe : Mo : Se 3.
(H,0) | ma€): 236 (40394 M) , 524  daysh, 669 01887)Me41 (473), 790 (666), 914
(624).

2.3.12 Ks[ResM0sSey(CN)g]  AHLQ (12)

] sHdzr 2 twOMmlsatste dL 2 ,.Chl o Ot mQ & & 2o Gaisfs 2 C
Bshi s Hjddlsjd ds?2 otttsdid d kfOttde Odd. j}
cj BN doOdedd s SCOfdzv s HisB O KBCNAJ3 O j dgds dzd Bt
Bdz) , ulsts or L' 9 Qdzts dzj A3 H dzj dzdzts j ) @H SO HIY lsta] jgf dzvic
Wkedtetso Odzd j d5, Htotsd3' 9 Odzd Oyjlstsdzdlsted dztsds, ©
(97%) . 15 HOdde B2 n BMEEEFN ] B del gzsh j dzd J sy
fts tjL zd! lsO DS ifly GE dHEAE“Mo : Se5.3 :3.0:3.0: & "Sec [t
[D2] o 8T ,2 5..H.C,u13 @538 dzd3z, 548, 611, 785.

2.3.13. 0-BusN)[Re&M0sS&(CN)g  ( 1rBBuN)XRefMosSe(CN)s] AD ( 1 8108

80 @6 (0.04 dBHEREONIsMistgHddgz] dlzdy sH] d HmsB O
BuNBr (170 d&e, O0.53 ddisdzr ; 5 dgdz) . 1 0Olsjd3 {t
tcOMlso @, oJ CtOM jdzdz" 2 BteceOdzgdud MEd2 Mdzs?2 tssis+
tesdzC d. 1 Bdzkyj dzdzr 2 twOMlseaste qd3dd dz wWicC z¥ 9 ¢ dzdzl
dz¥ dzd YWy Cd@ifedis dz! M s Ctsdzd WSOHHCH B b QMEBH tzjc @IMP-S
Iso stc® dzZd dgyjrlzdets) tesyj M Codzstetsdzdtetso Odzd MO s
Ydd. 1tz §tsdzdzsets L d3j dzaj dedw tsCtcOMEd tcOMmls:
mMddzaj ¢t € tod fipls Qfdimfo jSIE. 561 sdzlzyj dedz” 2 f stetsh ¢
oLHEZA] d fJjtej CtedMmMlsOdzdzd 4590 'tz O dzdh 3Fo) . O g Jole th)dzE
Hdzw ta¢, BTFrdzd fsdZEyjdzr M T BEsh 8 HdWWEIodd
Oyg Istsdzi . 1T dzs s E0dzCtaday i A AdBsS@® H IsfigftfH j oy Oh j ]
Bsdzj ¢ 2dz 9 5H 13 duListy fiplsftetly Cisl to dzt=lOdiys J b o dz) 284 dg%-C C
LOdz dzOdzdydj Hebkms WOL, Mtlse jlMmlseokze h drn Hsdzlt
LOYydd orf mMkh j dzdetsc ts  ff tsto toipr QO  SBE@D 1 byjsldsigtts N § atktg
1 dzj d3j dzlstseo H diBReSMod B O zdztso 3. 0 :  ChoH14NcSeMozRepAn U J
32.28H557N5. 38 B ' dzt€ 3HZOR B4pNz&E24.ESFMS: (i, CH,Cl,) o tOfmy
{((n-Bu)sN),[ResM03Sey(CN)g]} # 1059. 27 dzO2 H | dzts 1058. 2
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Bu),N)[ReMo:S&(CN)g}Z 938 . 11 z02 H j dzts nBD,8l)s[ReMo.Fe8CH)H)" ;
2362.83 dz02 H j dztRe;MoBEEN)F G 443 B %) ;dz0R H j dass 5@ KB K
n= 2106CHKM, 2961, 2874, 1632, 1483, 1381,
f G dztsh j dzd WCHHMAY) .( & FBHICN)( ma(€):244 dzdz33960M 'y 3, 563 (1909,
608(1329, 663(757), 903(592).

2.3.14. {Ld(NH3)s] (Cd(NH3)4]s[ResM03Se(CN)gl .} A D (14)

stedMmls Odzdz'  fi4sej"Hoclz] Jdas{d2lz U § dz' dzO-P 3B OO deth § B ¢
(12%, 2 d&dz) OYyjlkOlO € OH BJOA3dEIBO Uik ,?2 Otc Mipists i
JHd dR2@E@Y d¢sc, 0. 004 dBRsSd') o bkt Ittkzs ¢ j
M Hd 4 EERJ®OL s 9 0dzd ! dz2O Misj dz¢ O~ IstezBCd o
HdzZv tu¢ BlsBdtcOdzd dzgj f sMtcj HMise jdedets L toj @OF Yy
dzd i+ dgj Mmlss2yder dO oetLHEZA] d o' 9 jlstcdo @dzd |
BsY dz2CH o 9@t L Oy st Pdzg P. Iswy j dzr 7 L dzj d3f o
Hdzw Ctdpiztzk®e Jdzs Cd : Re :: Mo : Se3(Nil).3®32 :
f) dg', 3329, 324&(Cl N) 2083:Uy(NHs) 1732, 1591, 1466i(NH3) 1200:5 (NH3) 582;3(Mi N)
390.

2.3.15. {[Cd(NH)4]sResM0sSe(CN)gJ}X (X = CI(15), X = Br(16), X = [(17)d
{[Cd(NH3)4][Cd(NH3)3(NCS)]ReMo3Sey(CN)e]} (18)

{[Cd(NH3)4]sResM03Se(CN)gl}CIl (15). | sH-@Ed3d Oydz' 2 tOMmlse stc (2
COHBIwY (25 a6, 0.108 BdBtsdzr ) M3 h @6 Bzd 3y, o
BBRsSEZKEI (20 B, 1.624 dBRsd ) o 7 Bz atsHTj.- )
fE¢tsd ¢ yomse, fted o fisss@igizded ufjdHLaj2ly GdEaIsS taizC
Hy COdzZlsdtctso Odzd, BMOHBE Htosd3r a Odzd o tsHEBR, 4B
(50%) . [ tdets€ tod M lslesZdazd Mifsts dzlzwlzj dzd v dzO f dzO d o Odded J
Cts?2 btekBGj M 4t lswy ¢ B ,dzls P dzO dzh)dsly y dfteizj dzdh s s +
COHBdY dMftsdz Ltse Odzd - dzstedH SCOHBIW (6 diG,
Misj dz¢ Or IstckzBCd BtOL S8'™ 9 Odz( My HO O IsdfOj¢te
dedMd ftedL B3Odu M dj ¢ ibd nEeddrd nKjce d dOded ] f
ted wlsBdtcOdzd dzj f sMtcj H Miso judsdstds dafsth j tdzf @ ¢ s t§ gediz
it tojLbizdz SOISOd3 € 1500 tsH)dzvOCdY Rizpig Is e d2lzB8.0 : 3.2 : 2.8 : 8.3 :
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09 RrRs OE&NN: 35 5'53435,d3331, 3254, 31523(CI N) 2083;U4(NH3) 1639,
1585;0¢(NH3) 1190, 11504 (NH3) 579;3(Mi N) 384.

{[Cd(NH3)4]3sResM03Se(CN)g]}Br (16). & s H d dip Bz gzts  ff s dzlz yJ dzths. O
l i3 iK€ M sdz KBy Q2 36, 1. 0186 B3&GBdzdic. (72D +
ftsj v d dgsdzdded § sdzlz yj dz' O dzO di ¢ chuislptdh IsSiste o fptsQecdfda @R
L s Odzd-Oe3tg @zigdz” 2 twOmMlsatste ((12%, 2 ddz) KByResOL
36, 0.169 dREsdz ). 1 tedL di3OIsd yd MEddeS Qe dldntis O
dzj MC sdz! C.d nu thzdsdatE j dzd j Iswy j dzr 7 4 dzj di3d dzlstseo ¢
16f) ts fyls OGd REzMMo : Se: Br, 3.3:2.8:3.2:85:1.&s ( KnBEr(NiiH) 3560 f
3427, 3331, 31463(Cl N) 2083;U4(NH3) 1585;Uy(NH3) 1186, 1146} ((NHs3) 577;3(Mi N) 386.

{[Cd(NH3)43sResM03S&(CN)g]}l (17). & 54 H d dAy @zf Wzts ff 5 dzlz yj dztd5 Od
o3 Mists R dazstedHO COdzdwYw dMi sdz L so Odzpw  HisH G 8
(76%) . stedmlsOdids " difs j fHts{ddig gddzrls5, O de@3ztdsdsy de® M ls €
COHBY d MY sdzi Qdsdgdo@agdz o2ts Hi@lEEM Is o ste (1 2 %, 2  dzdz)
BRsZK)( 1B d&@e, 0. 109 diRsd ). ItdL ESsdudme §g
Milsy dz2¢ O IstelzB ¢ d Sod nls JHugidedY43, adk]td) G scBwd T 6 (51389)(13),
a= 907A90,9g=120V= 3144° B 63. jutssldsh jddj Ilwjy-jd
LEzdz IsOIsOd3 C 1 ¢ IHige 6 @ fRzOIdzBe&s d, 2.7:3.2:28:83:0.8 s
(KBr): n=3(NiH) 35 70 338BR(i83250, 31483(Cl N) 2087;Uy(NH3) 1584;U(NH;) 1180,
1148;} (NH3) 571;3(Mi N) 384.

{[Cd(NH3)4]o[Cd(NHz)3(NCS)|ReM0:Se(CN)el} (18). & 5§ H d dAB ded jizs § s dziz
OO dzts A ydesiy Mists R~ zZstedHO COdzdw dMf sdz' L s Odzip
Il o8 68 d&e (76 %) . s tdgdylsddizddf s dpits jHdfE dzi GatE@ dzts
15, o3 Mists tOMlso stc® r dzsted HIO BRP D ugdzey 2 P bzd 15
OYyjlsOsO( 8 OBBIWY 0. OKSEN (dddisdzg, dO. 109 dBizsdzd) .
Mis Odzazr MEGaH'JEHY MO dzd dzO Misj dzg¢ O~ IstekzB Cd o4 -Isj
ded § bwyjdzr m 1 dzj d3j dzstse f 5 e jl&fjaxn '
S,33:31:2:86:11rs ( KB=3NiH) 35 70 33133256;3(CI N) 2091;
Ug(NHs) 1585;U(NH5) 1193;4 (NH5) 582;3(Mi N) 386.

H
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2.3.16. [M(NHs)e] s[{M(NH 3)-{ResMosSe(CN)slo] A LB M= Co (19), Ni (20)

[Co(NH3)e]s[{Co(NH3)H{Re 3M03Se(CN)e}o] L LG @9). 2  d3dz -© BE3de® Y diifs G ¢
so stcO® MsH j teOOCBLY BB ( .. M3 dgdzsdz’ ) M Ctsdzyj dalstc O
% (RBOMM. %) dzO0MdzOd-® Gdgd O Galdts Rts IO rplPHIRED. O s H |
BBRsdz! ) (6 BOMM. % OBBIJOCO) o ItsdSts?2 Mls P &z
Ctec" 90dzd d BMSOo dzWw dzd dzO dgj HJ dzt¢ ffted & Bd3dzOIs dz
Misj dz¢ O ItekzBCd o' tcOMmlis Ol&d sEtdedfifjdsGoodzidrts fyigimy | 9 tdf|dz}
dgmmdzj Hso Odzed?2 lsBdteOdzd L BOBYydtscts ©LOMe ts
hjdedd Iswyjdzr o 1 dzj 3 dzstse fts tojLizdz SOSOd3 1 dz
19 Mtsis OBodRESMO : Se 2.6:3.1:2.9:83.t j 6 dMistceOydw H d WBtE QJEGs K
oL By RO so9dHk OdRte¥WdL Oydd tBttOL YyO.

[Ni(NHz)e]4[{ Ni(NH3),{Re sM0o3Sey(CN)e} o] L L,G @0). & 5§ H d daPfded dzd ¢ § ezj
dzts ff sdzlz yJ dzts 190 dzf) dztf ddf tpaizs L =edRH0OIudgztsE tisH daO M Is o S &
8. ONGK£EIB,0( 0. 03 BBsdzr ). stedMmlsOdzdzr HdzW o] delsc
tcOdzd dL BOydsets tOMlsostcO® dgj f sMtc] HMIso j elzdz
Bj dzstse s tojLizd sOISOd 1 dzgj tec tsH d MY RAcfipty fty A8z
Ni:Re:Mo0:S5e2.7:3.1:29:82.t jedMmMlsteOydqw HIJWtcOCIstsc tc O dzd3'
OBt dL Oydd BBtOL yO.

2.3.17. ReMozSestbp)s]  ( 2ReMo Sey(thip)e] (22)

[ResMosSe(tbp)g] (21) . v Bdz 9atslsj ted3Odz? dzO2( &) OB I 0 MG
d ejlseizlsddzf JedHddz0 (300 Odz, 2. 222 d&isdz )
sBl j dg3lz) ftod Isjd&sf jtcOlskztej 160Aw 9 Isjyjdedd !
MisjteydzjodHdzr =« CStedMmlsOdzdzse . sted Mmis Odzds'H B to thd3™ Ce
dzd stcd dzsdz d Mmbkh ddzd 210200 o Bc HEE PRPBE O M HIW tcOC
dzj o sL sy dz0 9 9adHE OdRsb dsOldd | by dgOc 1 dzj C
Cro H dzw Ctid s O &c@Bey:Bls: Se: S 3.1 : 29 : 83 | tcOMW) Is
CssH7sM0osNgRe;Sey C28.33H3.43N3 . 6 7 B ' zt€ 2HADR 34BNIAS6.R s KBI): n
=[py] 3 0 & 8037M1B11, 1494, 1274, 1200 1226067, 1019, 847, 825, 748, 726HU]
2962, 2901, 2868, 1413, 1365, 567.

[ResMo,Sey(tbp)g] (22) . o 5§ HR2edzjdds j tsdzlz yJ dzBl, O ez0O &z® &gf 1
MisjtemMtsH j ey O jets 6 O j dzZlsO o H Odzdziiiz( 6MIzlz dg® j (
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Bisdz ) . 221 F 38BH &6t jEHIMB)L.OYdY HIWLOCIsSE tcOd3ds
OBste L OydEtstsls dz®O y@dj Iswyjdr 7 1 dzj d3j dzls tsadz-f t
dzs22 s Mmis CGReddztSe 3.8:2.2:7.91 t6 O My Jd;dMoAkB eS8 C 27.25H 3.30
N3.53 B dzt€ 26830 2P Nz&61.R s KEr): n=[py] 3 0 B 3040fidk12, 1493,
1274, 1226, 1200, 1068, 1021, 845, 826, 749, T4RI[ 2962, 2902, 2867, 1413, 1365, 1328,
568.

2.3.18. ResM0,Se(PPhy)g] (23)

[ReM0,Se(PPh)(23) . 63 ¢ (0. 033 11ldsdds'e)ts tofy szl H b dz.
LOIjd3 HEBB O @EPhitdl 200 idsco, 560 . 458 BBRsdzr ) o 3 dF
ZOGtcjoOdzd o MkOd desdz t6j OC kst Htod Isj B jjtsOl
Y's . 1tsdzzyj dedzr j S 2B GzezO dzfis g st e ¥ [ A d
oBLHER] .23 | 4D HBG jE3INWB).OYdY HIW tcOC st tc OB
Ot dL OydEtstsls dz®OL yad j Iswy jdzr 7 1 dzj d3j dzls 5 9dz-f &
528 ts fyls CReddztSe P 3.8:2.2:7.5:6.0  t5 O f) Y jiokHdoPsSiekdo,Rey C 41.28
H2. 89 B' dzt€ 408@R 18B.ezs KBr): n=[PPh] 3 0 4, 84791431, 1088, 847,
741, 700, 519.
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] Z0s O 3. tryvfuduv3z R [18U0UrT [

3.1. [fdmMOdedd Mmbstetsj dedwW ¢ sdzlz yJ dadze" ~
3.1.1. K[ResMozSe(CN)s] (1) d Ke[Res gM02.4Se(CN)s] (5)

g tsj HJddjdBEdve dzv s sfpw  dL sMistezC skztedz d&3gd. t OMmfd
Mtsd Hd dejCtied W d dgl ad Mis Odzdzd L 2 j Isfqw 9 Isj Istc O¢ ts ddd dz-
des?2 ctmffuijLOoadmddsr 2 WteOcecd3j dzls MstckzClskzter Mt
M1 M2, ®Hddtot] BRdaizsOE©®dddd ] tcj ddY d &BsdzdsH
COdzdw, Obtsdz EcdzjtesHO d OL IO, ldtsmwh dghw
YdCINL BshsdS o sets yMdiOodkde®dd] L 9B BRss ¢ Oc
Of dSC Odz' dese 5 W tc 06 d3j AABPIs detO §f fstelaOE O & MezO artfindrtEny ¢
steH d dz@syRad 1 st dyd W2 dAD dzdg®mis S s séts yd Odzd H
sfd Mmd i3dsgts efftfftc™dH € O M (0S0)s to H dsde@lis@ 3O Is s d3 € O dzd
fsrdydd fm #Hd Bt SERER J220H0 ¢lstsd M dzj 20 ttOmY
fsLdydd. RL CtdmMlsOdzdztscteOW dyj MSdr HOdzdz" 7 sk
d MmewL Odzr {1 dzj BJ dzls sz’ ) d disdsyelS Odirf dzfeif tizts fip ISEIENY, & W
dzj L Oa dMdBsets % tcOC Rjcs @sd ' dzO N g dedas @6 7 ( 0.
d OLBIO. | 0fMmj dfldzddB Mikd sty zgf 2 dzj L O d d Bts,
COYHB2 Lrdydd ftoddd B3OdzOM: tOodes?2 JHddzd yd
Br dzd o' wodzj dgr¥ dzgj CStlststotizgfw B Otefzdeyff v d o d3fg tietf Is ezfp
Ldgydwa. M25L dde@vsHwh Ow mw  dzj § sftej Hilse j dzdas  daC
Bsdzds H jMpp, ( QJ @ B OL O (GzM0). §f sSL dyq W

s zOMis j tcdzBgiMoBattctxf dij j Is Isdf§ d ydetsy Mmistesj dzddy-
MCdr ROd StcjddHd 7 CMQR | tizsi ¢ ttgtds A i3tz
tWHBsYjd fts sBhdd fsLdydvd d MisihisReVin) ¢ s ¢
B M)Az 20 SCStstnlddalcze RO 2 ctcOdd GSIS@L H
dg s lsfw 2eiz" gzd g  syYSd ydtejr BsmMsdiser j yd @ded
RO B M2EEAOL d¥ & S &OMjtedy &7 WHj ®1) I @ Ptizezday
CtststeH d dzd tets 9 O dz" Of dC Odz! dz" d3d ydqdOdedH dz" d3d dzd G
[ReM0;S@(MCN)2(CN)gle” d E§f OC 590 C 0O yjftsyjs o Bl j ddalze

63



22. 1Itddhjted j yjifsuSd k&S dmiHilseedxsCldsiipMe o Hots da’ j
yj destczAB e @ded dydd dtsdse S Odzdw twOmMf sdzOc OF sy

{ 6226tk Cske0 Iyt jiHsdedsddzfl"j 1§ ts dzReOSEBCN)MINLIE (D] [z OF |
YyjisuyjS o Bl jddkzy mMistkSkktk, Oksd fjd

{$bOt Hiedud MS d2 Rellpd O dedzthshipliglad s d M<C O J dz
fs IsjlstcOcetsdzgOdz desdzz sdfz (tedfm. 23.). [BI j
M2 o' lswdzelsO oHBdz M MdddRi stedd MlstckSIskzter .
d d3dzd Isted ¥ OfHCERRO L RO O j dzdz’ 2 BCISsOf @ tcH dgdidz] figy ¢ L
Hdzd dzdz' § M2 L dfj YWHIEZ OfF dVQ O dz'ddz" sdf2fl (d)' dzO ke3¢ d&3Q@ 3
(2.6755(7) i) d Bsidgil] dfiteitizls CedQiL Ofge wdz' Fzkd M 10 Is t
dtcj Hdzd j H dzlddh, M-SpaMACH 2z Mtsj bifftdaj alzdw j dz' . 9 & &P B @
Hdzd dz@ Mo W edgjds Odizdds QR sH W ilsfpw &BiYHE dL o j Mistdy
Bd Is Odzdzd ud M ¢ d ARe-ERM@BIFE-c3EDILHK d Ke[MoeSe(CN)s] [110] ( 2. 6 3 3
2. 703 |, Motlse j s fiMsed @iz H iz ® i M OE2OdAKE d y dzts 2
t OMmMmis sNded Wi isdc z € Is £de O€ j I€ jsteldisdzj Is O dzdzd yj MSdr ydo
dHJj dzlsd ydz .

AnukaneHasg mosumnus M2

TerparonansHoe
HCKAKEHIE
—_— } Bazanrurie nosmmmn M1
" .

N\ S
l \ AnmkansHag mosumng M2

tdm. o RPB.dMST Oy Jdzdv B IsOdkzssMistsa © o Mmistek
64



) OO®) Ister 1 dzj &) dzls O te HalsRs lsvdag RO ds ity Is OB s (
Jeddsy jddwn) . 1sLdydd &) B5QEezpeMOl B M i i
dzj dzd ¢ Mt G g ded Wi 0o 700 985, fMeslse jls
SMsHjteydls o MmMoatjd MisMmisOojH dedsidz' 1 ged d@fs ShaFshits ol
epdzj MS sz S5 dedyj, Uj 3 daQesdBrOj &'1l) .o fMistelz§ Is

3.1.2.Ks|ResM03Se(CN)g] AHLQ (2)

usjHd RERBINsOdzEZL Ejlsmw o CkBdyuyj MS 2 Brfdze
3m. 1 JLOeadMmdiOov yOfmis! LCdxtifplsdsdidistestisy daBdpdstE s e
SH&zE fsLdy{fi, 3Pz dzj dzO, Fedzj csH®O d QL sl
skzter MHjteydl Obtd SOddw, ©OM{fdOcOOs hdj f
CdMzstesH O Msdz 9 Olsdz' 7 B dzj Stzwda WwdsHT . ol fipjts GRS &
s sfpw 8 YOMmlsdz 7 L dydwa dz0 1 dzj Bj dzZs OR iy d d3a3
Obts®BOBR] toj dzdw d RBsddsHRZO MNhMsOoddks (0. 5/ 0
L Offj dzj dedetslsd 5L dyd?2 SCOddw d fpde o OB dal Biz- dix
dzzs L OfMmj dzj dedetsmils! , olststcOW yOMmilsdydets L Ofj dzj dz
Bsdzj Sdz etsHT dd3j dzd L Ofj dzj dzdzsls: 0. 5, Istejls!

) ZOGBHOEBY orf MBC B2 fMdidj Istc®Rd . tcj &ginls O@drdzug fgls
Odz' dzf 2 SOl Hig. 1 wXifiptyy jdmaodls  frofsLtctdzoRdstdrtico0 dzdz’
[ResM0osSe(CN)g]” dzgj Mo w L Odzdz’ | o Htsdzdd3j tedzz MlstolzeCskz
Bd. AdOdzdHdz | dzdcEOdzH' ddRjels OfdSOdz dzgzs OF 51
flsj etz sdz EfOCtcor 908w o BI j B3dzks flsAskz ¢
flfso 2 d&jyHE ObtBRsd OLlO ydoddH dzts ¢ BY A IS tOtHz}
OdzOdzts e d ydets MlstckzClsbkztej B jtodzd dzZMSts2 &OL Eted ,t5-
¢t CdzOMmlis | tg REKEIEIOSRENY dBQ) [111] sOldtdz COdzdwd - d
GOdzHT C dzOMisj 2@ 3§ © BlsfisCdddr @ | $ ts dzls KISNKE) ) 2tc B G s
f sdzsflsw i flstekzSlskter twOMYsdsy jdr §sLdydd f 2
d Mtd 90Obdzyr n HmEjfdsotsjdd] ¢ RBNLFHAET § C
L OCtse C O #MReEIECK)y AHLAY 5C OL OdzO dzO ted WM, -4 .
SeM-Co MR Eisd: Ct5 d3jde hj, uid3 e &Dny jzdzdzl ]
fMowL Odets M kdsjde M jdedjds yudmdzO € dzOflsj teder 7 MS j
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LK
®N
@c
@MoRe

c
t df. otk CHs[R&MD:Se(CN)] AHQ  fls tots j dzRGMoBeGNBZ0 O) EZ§ OC 59 ¢ 0O
Oltsdr fj dzj 20, ©OLkfsEwHBYjdds j §sLdydd SOddv (
3.1.3.Cs[Re;M03Se(CN)g] HAO (3)

Csj HJ d@Cdmfdiffs Odzdzd L £ j Isfyw o Isted ¢ 5dzOdz' dzts 2 P-fiyd
3cl 14LOoadMmdBBOY yOMmls: ¢ zOMilsj tedesc s @Odzd s dzO dzfh
tcjdedjdz d dBsdzdBHjdesdz, HOO Ob®BO Mj dzj dzO, sH
yofls! 9 Cdzg yojls Oltsdd' yjLdwv tOLEzftstewHY) dadk:
CdMizsEO®mMPsEZOc O h 2 o BHdts?2 yYOfMmlsdydes L Odgv s
Ostsdz QL v Ossdz CdMzstesHO ttOMYf sdzZOE O Isfpw 9
stejIs! jets § stowW HC(Q 0,k), (WBSHEILHI(UBO3R)B] [ ls Odz! dz'fj-
f cdzOxLfip® o tBhdes fSLdydwa. 1 O] dzjs dzdiad fr) ISzfls sSfyts
0.5/0.5 Mo/Re).

vlstol C BipaQ) oy dIs  § dzO iy RpMESeCN)Pdzd Bzt s dzd jO-§ t
Zse dydets twOMmMmdstsistej dedetsdzglz o " h j . s dzOflsjteds j O
L] @SStz B ZOGBHOEBY MO 8 disdzdy’ d3 oL Od B3sH jO-Mls
dzd H dz' = Ctolzd {f CdzOMmls jtc® M GCOdsdORd yjLdw
{Cs[ReM0OsS&(CN)e} “pp( Olstsd3"  yjLdw tOMf sdzOe Os sfw jo- 1
dzj dedztsfyls + ¢ )G tslddsiio s7j dzffLisB e Oy j dats @ ted . 25.
d ObtdkO®d Mj dzj dz20, OL IO ¢ d&zOMIsj tcdetsc s O dzdfids dz(
dets. [ jyHE Moswdkd ©OMfsdkOocOs kv sflsOsoh dj fw
toj d3 dzd L O9 d i disl3rdd3 Mfstslz! ppdsdz" §| @ dBsdzd SEdzr o tsHT .

66



{dfm. e lR66] ddj nesesREBEEa@Y)dEERHen Itz szt
3.1.4. PhyP)[Re&M0:S&(CN)g] &1:CN (4)

) sz dedetsy M jHddzj dzdj StedMsOdzddL 2] lsfw o
CktPflj jL Oodid OV yOMmis! MstkClkter ¢ dzOMlsj & d
s OdMIEZEM2, M3, L OdzgvIs' & GSHdzso toj B dedets Ols s BO B j ests
#O, kttd OtdBO kedjtsHO d kttd OkSEBO OL skO
Hjtydls Had@B dj LsQosdifleO% j dzd W sMW sdzd j o' 7 € Ol s dz
dlsted ZO. I fj Otd ©OMY{skOcO: BéMoos  tse o oj g v 1
M3 B' dzd Eltsydsj dz@ dgjL OQadMmddsts. 1 sdzzyj dadze’ j L C
Br dzd L OW d¢ fmd tcwmrOdedzddz@ . + lHdsAsdyr otSHBeSHO Y4 d
& o cjtdkibteduiMSd tOfMmudIls O dzdz 47 St g usd ¢ &W °C.
5jlsteOW j dzd dEhE Y tCaEd@M s j tc dZR&MoSaltNkizo  [dzj B 5 dz’ - 7
flswh BijyHk Skt & ©OMfsdkOEOs sfY Md o Ok
Odzd sdz¥ t©OMfskzOCOs sw o vyjdaste] | dzj d3j dzlsdMdets
M-SeM-CB dzdL € € 1§ t5dzkyj d2diB(dfs Gidalr. fiylso)z.S Is iz ts
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{ dfM.uREC 50 C 0O REPIRMSEHON)] (A 2CH, Mid' o Ols GHEN dEits df JESEHET O ¢
3.1.5. ("BusN)4[ResxM0,S&(CN)g] x = 1 (7), 2 (10),3 (13)

5 jlteOB ks d kzO BRETAG J M3 dik) Hisdzd zO0dse d ydztsj st
fistetsj dzd § HOdede" = Mt HJdzj dAP? wld®] Hf fedfjdzipdeli Shpdsd)
s dud MEts2 Mmddec sdzd d ,  Plheds Mg tg @ d2hg lsfeniddRDy?  ydd
Odzd sdzO MistekzCIskzter MsH JMIHMBIAOS sEOL @y dzd dzaBj Is G dzd
OLBISO YydoOdzdHdzr » ctelztf . S Olsd sdzdzOW yOMmlis: fls
dzj L OodMmMddz" = COIdtsdzO IsjlstcOBEZIsd ZOBBsded W . 1 iy
tcj L zdz SOy Elstsydzsj degdvw Mtstsisdetsh ydaefd iMBJ dgdsinls @ ¢
0.727/0.273, 0.683/ 0.MB11M2 M30.HOE Do, j4ld ) lsHodiiszdls
desh jdzdd tojdedW/ BsdzdBH | d20 9  sdzzyj dedzets?2 Mmistelz ¢
CjLbd sOO®Rd S ¢.

s ZOMls j tedz jReModBgENE]" d(d3j ¢jlssdgj sted s , ©dzO dzts elzd Y
dts?2 orhj. oddtd ©wWOMIsdkOCOs sfMw o o jteh ddOn
fsdkshmiswh: ®jyHE OddtdOdd ONMftsdoeOs kv Kol
skte® daj MsHjydls §edshlsj?2 i MHew 206 dkdhg. d
flstetsj dzgd j ¢ ozj dsjl@ls Otedgts?2 wyj2¢€(
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M. uRFs ] dad j 1 dzj d3j Myls OMlstas®’ woug REEYSHO Bllsdd d 7 Gtk
ZdcOdH' S kOMlsjt® dzgj §5COL Ode .
s HJOAZddRI sMistekS bktedy tcOMm Bk ©j Gdgf B teda-r
sOtds?2 wyj2¢d fted dL d&jdsj edd MsMsOo O &jlsOd
(kOBdz. 12, 13.). uttldshjdqfiiM3t jfddv /djts dpafH
dzj dzd § Hdzv THshEOb s 0. 854/ 0. 146, Ood8shi9 Mpsts
h j dzBgMoe Mt Bkl ylst nstshts fse Oz lshy f
sttlsdsh j dadj Bj Is O dzdashpts fHisd®ve dfigsts LOS. IS/ 0 . 45 4,
usts ftedotsHdl € MzdkOkdsdBz Mistsisdatsh Qdads Gk dsC

wtej Hdzd J H zflddkz ofgadrdLyjd®» O sfpw fted ko j dzd yj ded
CdzOMmisj tedetsdz wWHicy MsjHddzjdzdw. 10dBtsdzjj CBGE
(2.640 ), O dOdBtsdzj j Hdzd dzdzrl3d( 2ne6va6d jdyO B2d7®d
MiSeo jHEIs MjBwYw Moty dd MEGH®L Gifizs dzif W mndgdzsW dad I8 tc Iz
dzj tslsdzd yO¢¥ Is MMi.M, NIT SdrMhi B is dzdzd iy Is tlBE dedziie® ¢ O dd® dzts
Msswdzdw d3 H&V4 MBSO §toj Bz j Mise j dzdes Mt
[ResMo;S&(CN)gl .

[ 41 Oltsddz § WOMpfiMslshdizad Winls & kOld¥tete d 0 j H j dz" o
]l sdzzyd dedz" § tWOMMlssw dzdwY tOMf sdzO6 O Ismw  d3d Y HE
Yqodetst dzOMls § tetso  tayMirGCN)g K/ [txtsSettoNg] BHIOMBER,N).K [MOsSe(CN)g]
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10H,0 d K4 Re;S&(CN)g] L B,0,5MesN)[Re;Se(CN)]. 3.3H.0 ( sOs df j yO)Istsdzdz §j 60O

HdzvW Mty HJdzj @eMoS wWadeBols U B3 § sdzlzyd dzdz” § H dzv

{ReMosSe} (lsOBdz. 11), vylsts, 9 j tetsw ldndzsiz’ Wiigonvdzas@dats |
3.1.6. -BusN),[ResM0;Se(CN)g] AD ( 1 8108

etsj HAAjIIQ Cted MIsOdzdzd L 2 j Isfqw o  d3ts dzts € dzd dzdzts 2
CtokztPflfc 1 JjL OadMmddBOw yoOfmls: MistclzCIlskztaMli WM& Hjj-tqy
Isr tcj Ol®BO Mjdjdd d ft Istcd OlBO kcdj tesHO
IsilstcOBEIsdEZOBBsdZdY d Heoj §ordydd Oktdktss ¢d
fsLdydwva. ubtslsdetsh jdzdy Obtsdise toj dzdv d dBtsdzd
Ms@fiddze sy M tjLizd OORd { dzj Bl EHMBSCE B QO &
Bsdzj Skdr ofH' t©OMfsdkOcOs kMY o fdshksy R 0-dgj
Misj todzer &3 Odzed tsdzORBd. [ J Y Obtsdgde | tOMMmilstsw dgd W
f 5dzz yj dzdz’ dfs mtd8Y( Isiplstez € 11) .

3.1.8. {CA(NH3)s]o(CA(NH3),]s[ResM03S&(CN)glo} A (14)

Csj Hdddeded MisOdzdzd L 2 j Isfqw o RBsdets$ dzd dzdzets?2 Mmd
0-1. 1iLOadmd BOY yOMmls: 1 dzj d3j dzls Otedats?2 Wy 2 ¢
[ReM0sSe(CN)g]”d 6 Ols s i3t€dli CE6QH dpdsts 3" , 1§ tod dzOH dzj 3B d
ZOd3, dOrRBHWIMY © Bhdr ToLdydqwas. ¢lssdgr toJ
fsLdydqwdz. wbkdddzOtedzOwW L OfMj dzj dedetsmils! o fj FRelldsL d
9 C dzOMmlisj todzts &3 duidtegO W1l /Yylo.mis)' j t@aczC Iskztcr dL 5B tc O
Cdl,Cd3 tOMmf sdzOc O Isw o yOMmlisdAs.?2 fffipls Qdg'ddg jMm G
&ZOr sHWIsfMwy 9 ®Bhdrn fLdydwrhn. sdzOMmlsj BAdgojv OF B¢
s sy o ff t5dzd d3j tetfis dts My julf tdgts ffls offCB(MHL)A*" . ¢ teuztff t 5 P J
Mlstetsjdedj Yoodzdd tecdes?2 yYyJiifsysd dL sBteOy j dzts 5dz0
fisdS¢tsotsd3 MawiL ' oOddd, dd3j* IEdNSHEMNOR] H te d(\fjtepiisty jdz
BseCd2 G o] HiNlsOos dz¥ | s IstéAsddgkNH;),(NC)F O 1Qdlsi y
[Cd(NH3)4(NC).].
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Cd p ? % Cd3 &
b 4] .’.flfl k;.\‘ N 4] I} q . /
7\l Ay
@\ore 2N VaNa « —e
e o\ N |
&c ¢ \Y{
.N 1 ¥,

®cd cd

(M. vleBsj dedj daj L Oo did B3sc o ¥ B e gsilzdkls ® j H sk € B Izt dzdzd f -
fedojHjdr f ojteswisdshis! s 50 %.

tdi. A t2®@a i dals  § 5 dzd Bidtc dasits dg'd § astktElls s s G dz dzdzgz@fNHG 82 §
dzfj ¢ OL Odz .
3.1.9. {{Cd(NH)4sResM0:Se(CN)g]}X (X= CI (15), Br (16), | (17)d
{[Cd(NH3)4]o[Cd(NH3)3(NCS)]ReMo;Se(CN)el} (18)

s jHdddpdetirw o dzw 8 Isfpw L sMistezC sk tcdz 3] . t Ofmfr
ftsd Hddzj dzd 2 dzO f teIhd3j ety j HNdSdeH didizl dAfw d f)ls O dzdzcflz- Iz |
Gsdzdd, ftesMmistcOdsBlse j\dzias@ o d g PO yYOMlIs! ftpls tc |
BZO d3j MO dAFO, H9 O OBB®ROIEHgIzlzdzdz] ctsHO d OLt
Ostsd3 ¢ OH 3z v , HO O OltdiRO OL IO OdRZdi3d dzts G tolz

71



8 UOMmlsdes?2 YL dyugdd @SB OFH3 ttOMmY HsdzO
dz' = sLdydvas M -Hd Bdyssistsd j s M odg" dedzt s s[dffls O
s lsfpw o tBhdh fLdydwn. o¢ltsd &BsddsH jjdO
dzj dedesmisd s dyd?2 Elstsydzsj dzr o f tod B dzd » jidzd ¢
dzd j toj dzdw d dBsdzdBHj dz0 o f sdzzyj dedets? Mistelz

usjHddibdeBj jIs SOt OMmdets) Mmistetsj dedj . 1Q@sdzc
fls j edz" i3 O dzd ts dzOCKENH)]?". ¢ teszdf A iPlsdic dg' 2 Odzd tsdz
h jMmsdMmMeaw L desets kL dzO SOt OMO. sOdody L0
Gtozff S dzOMlsjtO d W isted3d tedzdzl@sy didsjdedasq  Ss@ tdeCizC
C OH BIS Is O1 H to tf 16 PERE(SH)(NC),] , yYydOdesctekzffr tOf
Fddzs s sis@®A J dz0ydisdedets] Ctohkzy jdedj Odedtsdatsa
dLtsBteOY J dzes dzO twdm. 30.

t df.s 8OeH d dZOydsddets] sCteky jddi SIBbJtgtksg dzd © gzl tetes o o
Ckdzdf tsdH’ ftedojHjdd M 75% ojtetswisdash

{[ CA(NH3)4]J[ CA(NH3)3(NCS)]Re;M0:Ses(CN)el} (18). &t 5§ H d dzlsia§ > 4  Sde-d fn
Lzjlsiw o IstedetsdzOdz! dets? fd dz¢ B8af| d f d&3jf Jels G iz @ diztf)
COMmdesj MisjtatsQalzf fd O yYyOMmils! MlstczC szl MEBEH J
Ho O OlstdiBO Mmj dzj dzO, Ostsds Ecdzj tesHO d OLudsls(
ydd Ol O@GRddsctczff, O IsOCxyJ] Olstdy thj t
Is O tcts-@ Gedetf[HbAzts 0 dats | s ls dzd 185jls  fifridstddBCLEdAAdS O fr) iy d3ts Is t
orhj, dOBdEHOjlsMYw o CttstHddOYydtsdedzsdz S tolzy
Fecdzj esHO d @UdaslszD . tcthHs @dig] HPjdad'ts dads He@dpdf Hs dzO G- Is
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Ldydd m MmMd-BhBjO00@dr@c d ydzts Olstsdidz =~ dzsiBO (ols
Fedzj esHO d Ols s@zdom dzds Otc AeLstH fOse/"HH 5y J dz' i ts
COYHT 2, tcOMYf sdzOc O " d dzfiips dIPs Mg Fels O 1dadis He Cefrry
2. 773 |, MmMolse jlsMmise j dzdztsi. 0 .11C6d2Y. Is tspinjdsts d3 S pytad
s & OltBOBBd OL IO OB dtsctikzf {§, tcOL 2 ts@-W +
mMisd ydzts?2 L Odgw Istsipls+ 86 (0. 833) , tc Ot & dzts ghp-dzd
Misswdzdd 3. 493 (ted M. 31 0O). [ dcOdzH dzts§
31 B.

Oc

(N
s

t dff.s SltcH d ZOYJdsdedets ] 5€ tolz y jldd jts SOdsksdgtstad jo  Orjdsticdzts ols L

(B), LOSCtEO j ddow yoOfls' OktHBOodhgEEgsse jlsflsse

[ i Oltsddz | EdNHdeYs v igag WA istizjico F h O Is  § ©dzlr

dzj 4 L dz2Oyd dedv Hd&zv € s EEANHBDACH Redobas(CNB] 1 Lsidrdb d

%O shdss ] fMktd WdHdscs ¢ d&OMlsjtcd (kOsd 12)
Med WdHdsets € d&zOflsj cdscts Odd s dzO.

3.1.7. M(NH3)e]a[{M(NH3) {ResM0:S&(CN)e}o] AHLBM = Co (19), Ni (20)

Htsj HdAPD zlO™ o dzw v Isfw L sMistek§ Is 2 te dz' josdY, 5 dpOuifn
ftsd Hddzd dzad 2 dzO f t6ID.d3j teQ dzdgtisyj Hfgteig) waffdej ded § ¢ ted Ml
fnd dzc sdzd  , f tetsls tc Bz Iy oj jL d@date2h deBOX Y fyjOfmis+  wWdd 2
yd?2 EiNLOMEO o sfyj d3' OSelisSifs,o  Mjj figty ' dz00 Is & B 5 s@-¢ d
sctekzff, §tddOHd3¥0hdj Hobkd StdflsOdesdtoOy
0 Is s d¥I1i M3, Sel-Sed, C1-C3  NfI-N3  f tod dzOH dzj 3 Ols s H dgts &3zM4S dzC
M6, Se5-Se8, C4-C6, N4-N6T 0 s stes iz § dzOfls j wdzs sz O dad ts dzlf ;
GZOH djhjO € &ZzOMlsjtedzr B Oded 5ZOB, tOMY sdzOG O Isdgw
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ste' Odedtsdetse MBS OHOs s f yj delsteOR] o dzo j tofigd d
dZ' j] Oddtdzr OMftsdzOcO:lsmw o o jteh ddOr d 4
s dzdzOV  j@iffflds'O otidtg dzO  wis' ¥ dzj L O9 d MToikCakd @ us4sy
BOM SO wOmMfsdsyjd o yoOmddyr n fsLdydwa @ Md

usjHAIfEEjjjls MAsdhmiskzs MistekClskttk. wdsd B
COldtsdzOdisd ¢ @D dA Ot H ¢tk jOs O jslisOts jy o istsdists [ t
stster | twOMfsdsy jdr o §dashmitmisd ftsH kcdasd- s
StoHd dzOydtdedzts ] =G0l 2t tg jdad fij Is @dsdewizOls to -z ) (NCR] s O ¢
(edm. 32 ¢&). CREGHE ZOBEGBELHO Hicd Y] MR Gl
BIOCO  BBOLEsIlS L tsdzd tctso Oaptds)f ( L@ lHd s GddBp )
fdzj $fr ©WOMY sdzOE O Isw o dzzlsted wyjj$ Mmdztsw L g
Bl ssydz" 2 Blstcd yOlsj dz dzr 2 L OteW,HB ). s dfdjd3 Qdcissogds
Hdzw fsdzzyj dzdzr 7 MbstkzClskte ftedo jHjdzr o IsOB dz.

N18

NI19

@

t dfy. w8t dzd j & | AWchei@coreljvdzls 1 t5 dEP:)SREMAESaEWS I ool ©) 5- M
Jdedd 1 dzj 3§ delsOtedets?2 wyj2¢d (B);Co8 SsdsH d O tsaafaizd | S (
Ot@®D (¢). obtd fMjdjdd  stHSEEHO, fMisd o Olsc

74



3.1.10. Resx Mo, Seytbp)g] x =3 (21), 2 (22)

esjHdRIA2ZET GB] 6 s OdzOdzse dydetsy Mmilstetsj dedj . Ji-OF
tej Mt H2d dzj3dgdsyj todzr 2 XSty fiplp Ofigdzd L 2 j s o Istsd $ «
MistcOdzils o j dzizis 2 1 gite Ofotdiind dzO0w Yy OMmils: MistclzC Is zdzs
zse, otfMmj d3@ Olstsditsekz g dd] da0d H ¢ dgz'indg” = Isdeg dsO disi-O .
Misd tsLdyd?2 g BOEzZOO @i 4 tindsd dzls dztsc s O dzO dzd
C s 3 dzjR&Md:Setbp)g] Ef OCtser 9 O Isfpw o BI J d3dzglz Mis
gd3j s Ismw djBBdz hdj fdztshmisd, L Of sdzdej dzdz" § 1 0
Bsdzj S dz tcOMlse stedlisj dzv . SQUEEZE O dgds jd3 d fizip tleyf J H Hids
o s+ d3d Msdz 9 Olsdzr n Bsdzj Ckded j Oy§ &6 fipd s 6 Ot
[ResMosSe(tbp)s] ftedoe jHjdes dzO tedfm. 33. [ jOlstsdzde |
ftecdojHjdzr © IsOBdz. 11.

tdfm.u 8B dzd J ResdfSagibf)dn(2). [
3.1.11. Re;M0,Se(PPhy)¢] (23)

e8] HdIWIFMIsOdzdzd L 2 Isfqw o Isted € dzd dzdzts 2 iR dzc
1 14L0OodMmMd O yOMmls! MstczC Iskzter MsH jteydls h
h j fils sted W j dgd dzW s Jdztsor = dzd e OdzH ©O. o Iz d3d30sts dz'
Mo kzs Is H Odzdz" o3 L dz) disj B dzs e 5 2 IO Odz' dz" § ¢ dzC
[ResM0o,Se(PPh)g] o Mmis B3ACtddstalgts 2§ OC 59 Odz" MstclzC Iskzt
dslstetsj dzgdd € dzOMmls | tcses,B8atPPR)S Bt deild D f) @ j [ddse 2O tod ).
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t M. o lSEs] dd j ¢ sMSEPRARIO2I)[,R eH o O PRiagizj O diis@ OL Odz .

[ dzd dzr fyleMvd jjl9j tetsdsj s Odzdzd i MS o B RegMinBail ik dz= A
3L=tbp,x=4L=thp, PPh) ] twcOddyj S dBd ddcodH Odrd
Hazd 2O s H 2w G d) s Odzdzd Uj MS i ®szRdnEsHj jisd®ddrin §
G OdzH dz' 3 t5 ¢ talrsfRie@(APHICL], (SbR)[Re:Se(py)s) MosSk(PPh)s] AD,
[MosSs(tbp)] ( sO@B dz. 11) . r-cizf{cti® dzHnolsQ QxR offj dejOrtiat® Is W
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v 0 B dz d vy

[ inOtdkd | ©OMMistw ddY ( Midds\ite Gz, Mgl isdzis] ¥ j js) ©6dj sOuddE B MEQD =S.EDMls | 6o
MeOo dzj dzdd M cdsdjlsOddduj NS ddd Ododsd odgd

Mi M Mi Q M7 L® g mr dzC d
| sdBtsd3j sOdzdzd Wi MC dd ¢ zOMmlsj tec dAeSe} Me=distRezy ¢ f)r ) W HEOdd {
Ke[M0sSe(CN)s] 2.6711(4)2.7193(4) 2.5683(3)2.5873(3) 2.204(3) [110]
<2.703(4p <2.5763(3»
K[MoeSe(CN)¢] 8H,0 2.700(3) 2.562(3) 2.17(2) [111]
(MesN),K[MosSe(CN)s] 10H,0 2.700(2)i 2.721(2) 2.568(2)i 2.584(2) 2.19(2)i 2.21(1) [111]
<2.71%2)> <2.573(5)> <2.20(2)>
Ki[ResSe(CN)e] 3:5H,0 2.624Q) T 2.642(1) 2.516(2)i 2.538(2) 2.09(2)i 2.12(2) [147]
<2.6331)> <2.5262)> <2.11>
(Me;N),[ResSe(CN)g]. 3.33H.0 2.622(2)i 2.638(2) 2.520(3)i 2.550(3) 2.06(2)i 2.14(2) [185]
<2.6332)> <2.5333)> <2.092)>
14 jtesdsjlsOdzdzd ud MSdj ¢ zOMmls | RedMGQels s B dzj S M M W HOd]
CaK,[ResM0;S5(CN)g] L £H 2.6273(8) 2.439(2) 2.173(13) [27]
K [R&MO03Ss(CN)q] 2.6323(3)i 2.6399(3) 2.4344(8)i 2.4544(8) 2.209(6)mCy, [27]
<2.637(4)> <2.444(8p 2.157(5)
Ke[Re&M03sSe(CN): (1) 2.6518(7) 2.6755(7) 2.5476(8) 2.5633(7) 2.15(1)mCy [186]
<2.667(8)> <2.56(2)> 2.20(1)
Ke[Re3 M0, 4sSe(CN)s] (5) 2.6481(7)i 2.6663(6) 2.5442(7)i 2.5653(7) 2.15(1)mCy H OdzdzOW
<2.660(9)> <2.554(9)> 2.22(1)
Ks[ReM03sS&(CN)g AHLCL(2) 2.6494(9) 2.5464(9) 2.14(2) [186]
Cs[ResM0;Se(CN)e] HAO (3) 2.6451(9)2.6459(9) 2.541(1) 2.549(1) 2.157(11) [186]
<2.645(11)> <2.54(3)>
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(PhP)[ResM0sSe(CN)g] &RCN (4) 2.6407(2)2.6619(2) 2.5197(3) 2.5463(3) 2.164(3) 2.171(3) [186]
<2.654(2)> <2.539(7)> <2.17(2)>
(n-BusN)[ResMo:Se(CN)g] (13) 2.6417(10y 2.6697(10) | 2.5294(15) 2.5559(15) | 2.142(14)i 2.188(15)| H O dzdzOwW
<2.656(9)> <2.542(8)> <2.16(2)>
(n-BusN)j[ResM0ozSe(CN)s] L ®H ( 1 D) 3 H| 2.6354(4)i 2.6703(4) 2.5245(7)i 2.5616(7) | 2.152(6)i 2.176(6) H O dzdzOW
<2.656(11)> <2.541(11)> <2.16(1)>
(n-BusN),[Re;M0,Se(CN)g] (10) 2.6274(6)i 2.6659(6) 2.5233(10) 2.5575(10) | 2.143(10)i 2.195(11)| H OdzdzOw
<2.646(14)> <2.540(9)> <2.16(2)>
(n-BusN),[ResMoSe(CN)g] (7) 2.6296(5)i 2.6481(5) 2.5163(9)i 2.5401(9) 2.13(1)i 2.12(1) H OdzdzOV
<2.640(7)> <2.529(7)> <2.12(1)>
stisteHd dzOydisdeds | §odzddj e’ dzO thmdetse j ¢ jIsj tots d3jReOMadd@N)iS dr € dzOM
[Zn(NH3)4]e[Zn{ResM0sS5(CN)e}s] ADH 2.6230(8), 2.6248(10) 2.427(3), 2.439(2) 2.145(14), 2.17(3) [162]
[Zn(NH3)4][Zn{ResM0:S;(CN)e} ] AQ H 2.6374(17) 2.426(4) 2.23(3) [162]
[Cd(NH3)4]{Cd[ResM0sSs(CN)g] } L 3O 5 H 2.6357(8) 2.427(2) 2.144(13) [163]
A p p— 2.631(1) 2.684(1) 2.527(2) 2.564(2) | 2.10(2) 2.20(2) 1871
<2.654> <2.547> <2.14>
(CANH)J:REMo-S&(CN)IC (15) 2.6465(5) 2.6498(5) 2.5439(7) 2.5475(9) 2.146(6) 1871
<2.648> <2.545>
([CANH ) JsReMo-Sa(CN)JIEN (16) 2.6480(3) 2.6531(3) 2.5475(3) 2.5537(4) 2.1522) 1871
<2.651> <2.550>
{[Cd(NH3),]sResM0sSe(CN)4J}! (17) 2.6459(5) 2.6529(5) 2.5439(6) 2.5507(7) 2.147(6) 1871
<2.650> <2.547>
2.6421(9)i 2.6461(9) 2.5451(12) 2.5506(14)
{[CA(NH 3)4]J[Cd(NH5)5(NCS)]ReM0osSe(CN)]} (18) 2.135(11) H OdzdzOW
<2.644> <2.548>
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[Co(NH3)sl4[{Co(NH3);H{Re sM0:Se(CN)sts] A LB H  2.6240(7)i 2.6802(7) 2.5311(10y 2.5629(9) | 2.149(10) 2.178(9) (188]
(29) <2.6511> <2.549> <2.16>
NN Ni(NHo)H RaMosSa(CNIdd AHG(20) 2.6224(4)i 2.6664(4) 2.5308(6)i 2.5649(6) | 2.142(6)i 2.169(6) 188]
<2.6465> <2.5495> <2.156>
s zOMmisjtedz § StBfdyd CMr M BtecOdduj MEdkd odzj " ded di3d dzd
trans[Re;Se(PPh),Cl,] 2.6294(6) 2.6574(6) 2.507(1) 2.538(1) 2.522(3) 2.526(3) [142]
(Re-P)
(SbRy)2[ResSea(py)d] 2.6126(7)i 2.6293(8) 2.5102(14)y 2.5288(15) | 2.180(11)i 2.214(12) [189]
2.622(5) 2.520(5) 2.197(14)
[MoeSe(PPh)s] ADH 2.7018(8)i 2.727%8) 2.5292(9)2.5876(9) 2.579(2)i 2.621(2) [190]
2.715(7) 2.559(14) 2.600(19)
[M06Ss(tbp)e] 2.6492(6) 2.6575(6) 2.4381(13)2.4601(15) | 2.266(4), 2.276(4), [191]
2.655(4) 2.450(6) 2.280(4) 2.274(6)
[ResMo5Seytbp)] (21) 2.6316(6)i 2.6561(7) 2.5356(10) 2.5570(10) | 2.223(8)i 2.261(8) [192]
<2.640> <2.547> <2.245>
[Re;Mo,Sey(tbp)] (22) 2.6247(14) 2.6391(15) 2.539(2)i 2.556(2) 2.21(2)i 2.24(2) H O dzdz@' ts
<2.632 <2.547> <2.23>
[ResMo,Se(PPh) (23) 2.6716(4)i 2.6909(4) 2.4994(6)i 2.5565(7) 2.5024(16) HOdzdzOW
<2.683> <2.531> 2.5350(15)
<2.515>
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v 0 B dz d vy
[ dzd dz" MIEVWIING 2 dzls j tco Odz, oML jsiedeH J 220y sdzdz’ = B gzt GBIt Bd Is @zdzg iy de)§ § = ¢ dzOMiIsj todz” =

[ResM0,Qg(CN)e]™
TM-Nc TM-Nps uMmr &z 0
[Z(NHg)Jo[Zn{ReMo:S(CN)et] ADH 2.35(3) 1.994(10), 2.04(2) [162]
[Zn(NHa),][Zn{ResM0sS4(CN)s} | AQ H 2.194(19) 2.16(3) [162]
[Cd(NHa)4ACd[ResM0sS(CN)g] } L 30 5 H 2.339(12) 2.265(12) [162]
_ 2.119(11) 2.144(9) | 2.127(10) 2.188(8)
[Co(NH3)e]s[{Co(NH3);H{Re sM0osSe(CN)st 2] A LG (1) [188]
<2.13> <2.17>
[NHNH{ NI(NHH RaMo:Se(CNIdd AHG(20) 2.088(4)- 2.109(4) | 2.094(5)i 2.157(5) 188]
<2.098> <2.135>
{[Cd(NH3)s]o(Cd(NH;).]o[ResM0:Se(CN)gl} L 5OH14) 237(2)2:52(2) 221(2) 2.412) [187]
<2.43> <2.36>
2.323(7) 2.326(6)
{{Cd(NH3)s]sRe;M0:Se(CN)e}Cl (15) 2.418(6) [187]
<2.325>
{[Cd(NH3)s]sResMosSe(CN)g]}Br (16) 2.419(3) 2:310(3) 2.347(3) [187]
<2.328
{[Cd(NH3)4]sResM0:Se(CN)eJH (17) 2.411(5) 2.301(6) 2.344(6) 267
<2.323
2.316(17)i 2.318(14)
{ICA(NH3)4][Cd(NH3)s(NCS)]ReMo:Se(CN)g} (18) 2.419(12) <2.317> HOdzdzOW
2.46(9) Ny

80



3.2. 1tdzzyjdedj cjlbjtetsdzj sOdzdazdyj MSdn ¢ dzofmls,
dz" n fMtsj Hddzj ded 2
3.2. 1. -t CGoiffflsdzCsotedz’ Re[REgModBie(jnCN)(CN),]
tdOoSydw Ml md HIMJ dzj ddHtse dsdzd B HJ dz@ j d3Ptg fo
Is Iz te j 630Au ftedotsHdls ¢ SBOL 59 Odzd 5¢ IS
Ke[ResMosSe(mCN)(CN),J (1) (tedfm. 35) . J1tdzjj f sdzdatsjd-{ t
Isj dz' desets otoj d&3j dad MddalsjL ©. I ratsH o™ hj 906 %

MAG: 250 x._ HV: 15.0kV D:7.7 mm

td. A SSscteoy dv Ctod MisDddse fsj Hddzj dad W

ltcd oLOddBsH]2Mlsodd HKON] dzfs dztf O s 5 0 Gxgztf P tzbipts
dimrHdIls MekzOMdzets ftoj HY BAZOG Oj BsBEz EtcOo dzj dzc
3Re™Se + 3M0™Se + 1 4 K C NRe¥>3M0™%%Se(CN)s] + 9/n(CN), + 4K,Se [1]

l smMmlsOdztso dlsj dzj &3 o Mskf OjIs ydodzdH Jadlz,
zdBe s OdRtsteW dzr 2 Ise j EE€N)L[293]f OtcOyd Odzetse j dz (

15 HOdgde" i3 { & ¢1d dfisjdls quligifdmhid udetsy Mmistetsj Hzd |
EmMsts2yder o ddzj elsdzs?2 Ol ditsmiW jted d daj tOMIs
Il sLHj2MmMsady SCIdMAzsttsHO otLHERO fttde tsH dzs
ftesotsyHOs N jalszmw dL 3 daj dedj d3 HI W e OSC Ists@ tc O d3d3”
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yepe3 3 aHS

N A\ A o Uepe3 9 yacos

1 Ha BO31yX€

1 B MMH. Macie

A g % Ll | "
’I I TI “ | ” TEOp.

| ! | o I 4 | Y I ! |
10 20 30 40 50 60
20 / rpan.

tdm.]l Bwwsh Ctsor j HdWtcOCIstsetcORBLY teidflzvH droBldsjOz! ydats di) tsoj "HH],
O9BLHER] .

10 oasLHir] 138O Hisd tefctlzg FMW o KGNS H de®dy O O iiOdn
Hseotsets Yo jlsO. 1 Mmdzj k6 Otcdeo Odedw tw©OMlseo s O
dzj dds[ReMosSe(CN)e] AHLQA(2) . ) Sdzz yJ dedetsy Mtsd H d dzj ded § ,
d sdedets? Msdz' ¥ ¢ zRgMSa@N)d s QokligdsO off MsC ke o
O9BHJ]. (OMotstejdzed] GTtsdzd 3 O Msftso Sy HOJ IsmY
WHiO, kecsOia@if)dda| &

Ke[R&M03S&(MCN)(CN)]s s+ 1/20, + H,0 + KCN = K[Re;M03S8(CN)gligie + 2KOH [2]

{MOYHjdd] IsjlsteOW j dediny stfinty fipdizd Hj b “s™ O Wi s )|
HECISO dL Oyjltsddlsttddzd ftcdosHdls ¢ GHdiddz] ¢
J 5 MRRU[ReMO:Se(CN)g] A 2,CNH4) , Mtse dzOMmdets ke Oo dgj dad W C

1. Ks[Re;M03Se(CN)g] e+ SPhPBr = PhP)s[ResM0sSe(CN)g] Z KBr[ 53 O]
2. (PhP)X[ResM0o3Se(CN)e] + 1/40, + 1/2H,0 = (PhP)[ResM0o3Se(CN)g] + PyPOH [38]

1 sfdzj Hs9 Olsj dz! detsflss  toj OC ydaAj 4,  tefd s tlodiz \ i

Mrd BB dO tdm. 37.

ReSe,

[ . 1. H,0, Ph,PEr
+ T°C, 14 }IHEH b " &5 o .KCN,H,0 .f‘ 54 2 0, CH,CN
-~ - %
Mose, X4 IR
+ er e
KCN ! :
Ks [Reﬁ-xMUxSes(H'CN)(CN)at] K;s[Reg xMo,Seg(CN)g] (PhyP)4[Reg ;Mo Seg(CN)q]

{dMm.vPBEsh j ddzOY Mo j BO t©j OS yd2 {§ dzlzyj szg3T =¢ 60t o3
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utsj HJdd dedisH j ey Oh j j C&zOMmlsjte M 21 su§,
W OClstesds 2. 430 o MmijCltej €1 {gWasdds tc B 88@Hkd. L
dzj ] BSikBddSteOdde 8 L dzOYj dzdW 8 Hdzv BBl
[ResQsLe® (Q =S, Se, Te; L =R, Cl, Br; g = 2.442.56)[194, 195]

{Sdmdzj dedd MbftesotsyHOjIsMY L d3d dzj dedJ &5 G ¢
My jClter focddshjddy d Yoksscwol dd 0y s@g gH
& &0 tdfy. 388.

2000

— 1500+

-1CM
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€
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T T ¥ T ¥ T T ¥ T o 1 0 T - T - - T : T T . T 1
0 1000 2000 3000 4000 5000 6000 400 500 600 700 800 900 1000 1100

MarsaTHOE moJe, A, HM
C AaruuTHoe noJje, I'c B )

1 dM.C13t18 . MY jSlste Ha" StdfibPiAd®Eo2 MBI G ) ddj @I WS u) H dzv
29 o tH] (& tcOMmpde@"f Adhd dediyd)dzvdr dzddedv) (B) .

3.2.2. (il sObtsdgPid yj MSsets dmhd

J Offifif § CIste tslsted yOlIlsj dz! dz = d ®dzts dn A3t @ fif SlgTGENs @ |
MHjteydls Btsdz htsj] vydmdzs Mdc dzOzte® fls ntsdzilsdnj 6
COddzOBd IsjlstcOW j ded dz¥ sy sdzdvw (tedfmy. 39) .
SHdets! dzj Clstetsdzdets] SECdMmdzj dedj ¢ dzOMmisj to dzrfifts s@azd
Mlseokzs ls C dzOMIsj todz" d3 -Odzq OAp@® A dzf) j L Puizls y thzilfd 8 dz" J
Odzd s dzlz  RBMIPSSAEC]T. v o § dzd WJ deds’ 2 -fijtftg Crclsols lzlsdz it
MsHjteydls MdedOdz  d&Odsetsdz h j 2 d dzls § dzfnd o dat
{(PhP)[ReMOsSe(CN)e} >,  1sOCx § MtsHjtey Olsmw fMde deOdzils-
o jlsflselze " dj OH HRWR)IREME,SHEME Op FhH[Re:M0,Se(CN)}*

t OfmMmisswdzdd dBIYHE tSHJdsyd d 0Hdc(UOEaBHEd9
MlsQoadzwels 0.5 | O, Yl Hilgi€Hslon tj Jdsimbsdz’ zig s G 1Odg® @ fi
fsCOL" 908 s, ylsts, dzj MditsIR&PModzO MisiE H 4 gl t2d fRsisd
soOods Cr¢ d te¢ BdzdAMsHIwAdl, MHdaOfse & uRenls j
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Mo,Se(CN)gJ* e OL dzs ¢ 5 ftexigls @o,©@ 3w HtAQ, ) & 5y dzC O,

s j dzfnd o dzsfls j 2 Mg Gz@tetsg , o f) sROjMEPREMRESH(CNYE tzd 5 dz
[ReM0,Se(CN)g]* e tBtOL yj dzj Mdzdh Stsd o jdzdSts d Mmts

987.51
100 -
4 ]
100 S X 754
£ 307 1032.03
Q s 941.98 st
2 804 2 il i,
£ 7 % 0 -
= = 25 N\942.03 103308
g 60 n [E -50 4
: | = 5] 987.55
&
= 40 4 -100 -
g 1 {Re2Mo4} {Re3Mo3} , {Re4Mo2}
é‘ 1 . 940 950 980 990 1030 1040
20 - 2 5 m/z
O A ade. Al l ke LA
1 ul I U I U 1
1000 1500 2000 2500
m/z

t dfn. [ 88d2 o e jRBABAMEP sisted yOlsj dz' dep - fy dsfs g GHANE P 4 d dzd
{H[Re:Mo,Se(CN)gl}*, 2i {H[ResM03sS&(CN)g]}*,37 {( PhP)[Re:M0,Se(CN)el} *, 41
{(PhP)[ResM03S&(CN)el} *, 51 {( PhuP)[ResM0,S&(CN)g]} %, 61 {( PhiP)[Re&:M0,Se(CN)e]} *, 71
{(PhP)[ReM0:Se(CN)el} *, 81 {( PhyP)[ReM0,Se(CN)gl} =, 91 {(PhP)s[R&M0sS&(CN)e} ) . © § t6 O
pojtenlk SCOLOd o dd ) dadz 2tc GidmuEdds)j Cotisiztsi g § Is @ { fotp
Hdw Meslse jlsMisea ks h dF fdc dzOdss

I1ts HOdzdz' a5 t A 1lifigty prlaf dizifdgd W SH detsW OL dz d&3d . R
JdzW sedBOydd BB do WOCkdujmMStsd MsmsOs j, tds>
HT 8 ©OMlso steOdd L OGN jddw, o Cobktter i s
hdy BHJBRZOCSo L dzZOBWY MshidBe WwHiCO. | I[sOB d.
Hdzw dLBLOGWHA & cjlsjtsdjlsOdddyi NS4r Qs
[Re:Mo,S&(CN)]* d [ReMo,S&(CN)]]* fjtsH § toy Ols  yj Isdetsy ydmdzts ¢
Hd OkOCE dedtistly’ Istigdsz  § O tc O 3O Adididsias fd Isfipdf ¢ dgO AL dzO iy e
[ResMo3Sey(CN)g]*.
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v O B dz d
YydMdzO s8¢ Hdzw dLSL OtewHM 7 ¢ J RejMosSEECK)P ey, §,4MS dn

¢ dzd ts dz [Re:Mo,Se(CN)el [ResMosSey(CN)e] [ResMo,Sey(CN)e]

vydMmds su 20 21 22

[ClsOt Hisd U] MS ] Sd&OMmlsjtds] WwHEs ¥ stdds
MddasjLO© d dagj ©OLLEhOjlsMY o &YESCdR kfdse o
flsokzsls BdzdL Cdj RéMe§ ISzt j tzdzy 5DISO B A ¢ 18 &M Iz €
jets BCdfdj dedv o wXlMsosotzsibsic] @ ydBE ©Okk«
ZduiMSdrR CdOfmbjtdr 7 WHjtt ©OL&GSEs MshlsOs
Efdsod2 o' Sl & j cOkzicds?2 MisOHdd.

3.2.3. RmMMdzj v 59 OdE@ M tlzdpRztsestfR MMpOARlS jo LS

1rdzd ftesejHjdr LSMYjtedd dzlst M ygdz -
cOmMYf dzOo dzts?2 MlsOHdd MddelsjL O O Mistsisdetsh j dad |
15 HOdzdzr a3 C-thj s tis@ffistcdd o' MsStsets w©WOL WG N,
MoSe dReSeeo dMrtsHdts?2 LOctkzL ] dzg tCOLT™ 9 Ofsls
dzd Biqe Of ttsHEZCIstso  jets L dMmazj dzd U J ded jtc Oliyjsaztfsiotg
700Au d HOdzjj HBs 800uA fwwdotsHdls ¢ Iz,
ftesHEZC KO MtsH jtoy Odedj toj dedw ko j dzd KefRe:MoiSefm»
CN)CN)] (1) HBsMisdec O Is KelReiMpe Soice@B)(C),] (5), ¢ sdziz yd
ftcd 800uA. | tjOCydsdedzs?2 fMmdsj id o H Odzdets
dzj f cste ] Oc JMoBe O h j ¢ 5

ltod 1?2 Isj &3t j eOls iz tc j5 Hdsq tes'dzai] s f) dzyf dezd (B B
ftesHECl, MHjteyOhd2 cjlbjtdjlsodddyj NS df
HizCl dzjgCts tslsHjdzw jlsmwsttkels df @ figld O dzgets O L todzdp
LIstsds, ftodzizyj dedzr 2 tcOMmlsotste o d3j jols tftdstattbdepy jdadsde
O B'" &ZzO o' H ] dzjKfQeM)ERECN)] (PsMis @& P oMdzH detbH d s to
BsdzdeH jdz 8 Mmstslsdetsh jdedd 5/ 1 §t5 tojadads fddBrdar
dz02 (ted . 12 9 ltwddsyjddwns) d ftjHhmsOs d
[ReMoSg(CN)]d S Oldtsdse S Odzdw, nttesht twOMse B
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ltcd HBsBOo dzj dzd d ¢ KHReMaBes(@N)] tc @ i) BBENBRAZO L o ts
HER ] CdzoOfmisjtc tCdMmdw jlsmy CdhdzstectsHtsdy o tBL H L
BuN)J[Re&sMoS&(CN)g] (7) , M sE w@ddzsdzd & :

[ResM0oSe(CN)e]® + 1/40; + 5nBuN* + 1/2 HO Y -B(,N)[ResMoS&(CN)g] Z - +

Bu,;NOH [4]

[ Offff d Sstesd3d sted ud MS d2 OdzOMad 1 o tef @n) IstpOmiE QY df
O dzd SEBEMOSR(CN)]* I SOl dsdzOd3sd IsjlstcOB Izls d dzO d3c3®dzd
Misjtocdzr » Odzdsdetse Hickzetsets MsMisOo © B dz2Tf M j «
9 JHJdO d&O ttdfmy. 408B.

]
(=]
1

100 A

wulHH““ “““Hu..,
A 4

wn

IKCM.

v
paccuuT.

=50

HurencueHoCcTh, %
7y =
i 1 i L " L i
I
3

UHTEeHCHBHOCTD, %

-100 =30+

e e B S p— | T T T T - T T T T T T
1135 1140 1145 1150 1155 1160 1165 5 10 15 20 25 30 35 40 45 50 55 60
q m/z B 2 @, rpan.

t dfm. A t@d@c di3d ddisf JAOINBO ilsted YyOlsj dz' dzb GHClf & dzig &8 O i tizj elzd fhzj flzd
Medd, Mdedod Mesilse j s HN)EREMoSEME L (s@) ;i cfifsOnhes § o @ H
Mtsd Hd @z defie Oo dzj dedd M Isd sted sdyud MEs2 (

} s dzd deiBREMOSE(MCN)(CN)g], § sdzzyj dedz™ § fted 700
6] OCydw ds € o §)oetzg dgj tgf2 Oydd d SObdoddkscs ¢
37, M ©BtcOLSo Odd j &3 M skRRP)IReIMOISECN)] AZENSE & s d
353.6), dLsMstlkS s tedasTs Ishgs) v dlatdij dzgedzOfls § tsdzr
MlsQotsds "HEGO o toOfifsedty @0 Rq i zusjo dadgA] iy tistisds jt
or S tsets twOLEjh jddw (tedfh. 41). 1 650L OdE
COMYf 0o desets fMddasjL O fedosHdls ¢ ReMosBghj da
dsj de' " jded® HBdzd ReM@ipl}j cO f WHied
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987.51
-]
gio] 030°C 100{ 800°C
° . 75] 75
g s 033.03 ]
9 1
S 25 1.88 25
S 2 /ﬁ
g 0-% #— 0
2 251 942,03 \1033.08 25
=
EQ_) -50 =50
= .75 987.55 =754
-~
100 -100-
{Re2Mo4} {Re3Mo3} {Re4Mo2} " / i
940 980 990 1030 1040 940 980 990 1030 1040 940 980 990 1030 1040
m/z m/z m/z

t dm.At@@c d&3d dzdff jRBWhiefis o sisted YyOls § dzP)fRes-Mo,SagCialslo dn@\adj 2
Irfad. | dzjotsd o jtendyds ez S OL OGO Isj &Y j o€

sO0Cdd ©BEOL 5, q ts dzdz" Ki[Re; o 8es{CN)e] ) t68)) Is O &f C
(PhP)i[Re;eM024Se(CN)s] A 22CNHO)  ( ff sdzz yj dedz” j Mts e dzOpatsh to
Hjty Ol ¢ dzOMls jReMeSE(CO)FZf REMo:96(CN)e]™. ¢ 5] H grizj diag
dMfsd L 5o Odets ©® HOM dgj 2" jd5 HdZW or HJ dzj dzd ™
[Re;M0,S&(CN)g]™ d RE&M0sS&(CN)g]* e ddzi do dHEZOdz! detsds o dH J .

3.2.4. [jktsHdSO ©OLHj dzj dzd "Re,MuISRIGN)]"SJzO s
[ResM03Sey(CN)g]™

CCMf jtod o3j dalsOdz! dzr 5 fzlsj o5 5B d2Otelzy j dats, Isyls
OB zlsd ZOB3dBsdad W ¢ KegRenMpisSMCNYg B ls ez®c B 25 )  d L

sMOY H O lsmBuN)fReMo,Se(CN)J (10) . [nAfjif stc wOMss stcO
9CHCl,fntsH jtey dls OHHESIST ReddipPe(Ch)deshy ¢ sz tsdimd3c
Bzlsd zOdzaisdzed v (e d M. 420) . bHHEGCISB9 HtokzednA
HOdMzdzr a5 (A9 Gtdzzyg deder 2 ftesHESIK wWodzwjlsfOo ts1
MicOodzj dzdd M IsjstejlsdujmMis? dLsBwOY j dZO dzO
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t din. A @@ ij disf JHONEIO 515 d d©det alz' dMaCHTlezj dadf'c 20z s ls o
H Iz ¢ Is ZN){[ReBIa,Se(CN)}* ( ©) ; HdW tcOC106Cc iy ©® BGes@j dadzy f) Isj St
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etsj HddADdag fizv j sy ddedzts?  fyts dz' ReM6,SREMET ¢ dats
COldmdBEd. RLBjdjdk]dj] LOYHO Crd@hbkhHhRgEeds ¢ a
Odzd sdzso o dMnr SH-AREER LE DIPY osts talgO Hdg O yde& Hdzs
1T dzts 5B dzOte pHitg Qiftpls o tsyds@s f tsfydzj 10tzfy Q dpiad judéch VO j i tdlzc
yde sy dzs L Of dofrp@ylsdzd wo: o dH ] BkEZteO
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MoJenb yuc-{ResMo2Ses}

@ = = = Mozens mpanc- {ResMo2Ses}

A 20

K™ (g (k) / A°

fll l I6 I ;5 I ll() 12
kAT R A

t df. EXBRSMd ¢ dzOdzr  H @&OH d¢-6 16 Oy (4 O)L3Sqtc B¥( BLBC tt Be M tsiste-j Is fiy
hjj fto] 5B tcOL SipfOsRej0.A O udlsOdedz’ § Stedo’ j, ¢ tsdkzyj
ks tsydei)dzdfrtod o § 1 i d&'  dzd ded ¥ &3q .
[SHjd dz" j] WkdCydd, fodkzyjddze j §fdjdEls
Bj dzls Odz! dzr &3 H Odzder 3. [ SH | dzff 5@ @ OdzeP L Batz®r
sr . JftjHjddls! BHddsLEOyds dL ftdkzyj dda a
s oL distsy dz' d3. [ j X KM isde'ts iizlz tq O fighlpls 5 v dedv € o
[Re;M03S&(CN)]” d REMOo,Se(CN)e]* d3j s sEXAESY tcd o j Hj dz |s OBidz.
dets, Ykt o ©sBtsdn ReBaLUYWANMY |t O My lxlis inimMHVdzd @) - tesC
fistswWMpeMoL Od3j Isdats H dzd dzdzj § . © tc Qo dzj degd\, dfjtidEdsysic
Bj s sEXABS] BRTH 5C OL Odzts, Ylsts o 5B 5drAsyfdiz WP
B sOzizstsMmistse O: MoMded dzff Sz o ts i) BaERR2 o w L j 2
1T dzs fs5C 0L Odzts, Yl  BYMOds ® digdfizs GRE;MeSdfd@Ng]E v dzd
[ReM0,Se(CN)e|* s te j H j dzj dzdz § Is| t5tej Is d Ejdfintsdcy j dSlaftnn
d ¢y jtedd3j dzls OEXMES g€ dzBff lg C lsfgso 5j Y HE MEOB 5.
LT 9081, Yyt REMOHRENG f)ls ®azd s5dz0n Mmddz dzs dMm¢
dMC Oy jdedj daj oL di3ish sk Sl otg derj Rzd s O dzdg'L 7, s dzk
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sO¢ C0O0¢ MddBRkjlstedwy B lsOdzzstsMisss © dzj Mdey O
dz" §j] HOdzdz" j] MBHj Y Ols EZMtcj Hdzj dedz’r |  sdztsy Hdzd
ded dzdz" J 34 Y OlstsBde" § tOMMistsw ded W .

v O B & d
vt @r dzd j 3] ¥y Ols ts d3dz’ NE-M )0 fr) ) Bzts oz BAH 19 to 15 dzdats dREsMoGEdgC ) d2d tsfiz
UJ dedz’ R SEXAESHzdzt égd o d tn dSdpdQdeldyEedts ww OMDATIsSse o3 SH S

s fiResM0o3sSe(CN)gl™ t ud
DFT [186]
EXAFS

[186]
Ruio-Mo 2.77 <2.783> i
Ruvio-re 2.68 <2.683> T
Rrere 2.634 <2.645> i
Ru <2.693> <2.693> 2.6494(9)

v O B dz d
wtcOo dzj dzd j d3j ¥ Ols ts djdaM ) tc @ o tiz R @ Kz B dzdzts REMogsegC ) 42d skiz
Y dzdz” = § SEXARBzdzt @60 d b didpdQudpldfedts: e OMOFTIstso  d3j |

Y d-fRe;Mo,Se(CN)¢* Is tc O-fRBM0,Se(CN)gl* ted
EXAFS DFT EXAFS DFT
Rwvio-Mo 2.784 2.837 T T T
Rvio-re 2.678 <2.685> 2.671 <2.711> T
Rrere 2.629 <2.648> 2.636 <2.620> T
Ruvi-m <2.667> <2.682> <2.659> <2.681> <2.646(14)>

3. 7. R fmdsiH thed dse ok igisO dzts o d Isj dz! dz" 7 Mo |

[SdMmdzdlsj dz' dzgs o sMMisOdzso dlsj dz' dzr | Mo 2 Hlso

fisd ede" » ¢ SBELMUREMSSe(CN)g] x= 1, 2, 3 B" dd dL I
(tedfg. 55) .

] sdz' IsO®BY j tets ¢ ts O B0 sMeSECN)E dzO filsdr jtefOls to[sR & d3d Y
Oyjlstsdedlsted dzO0 MisH jteydls Ho O 1 dzj Clstetsn d d3q g ¢
hOHd CObtHd 7 d OdsHd 7 §dCtse f tsHERA UgjsdgdE i
fMsMlsOGoadvels 0.147 d 0.096 1, MmMcGiddgidglsd P
L dzj SbtesaddBBdyj mMSda tj OCyd?2. uwbtdbE gdi EdQde
dzr | Hdzvw tBteOlsdd' 7 BHts! dzj Clstetsdade” = f jtoj - T
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CdzOfmls jteder 1 S dzj SMse, o Istsdg ydmdzy o Hdzw
¢ dzO fyls WdgSmECN)™ (DE = 0.97 0 . 1 3 [200]Id)RE&Sa(CN)g]" (DE= 0. 11 I
Bsyjls Brils! MowL Odets fp d3j Hdzj dzgde” o5 o L d3j dzj dad |
fMtcOo dzj dzd ¥ Mt MCtstetsflss 8 L dzj Sltetsn  di3d Yj MSits?2
ntsHY S dzts o tsdz! Is O d3eisSBIECR)KIBr df Relsdzj j dz & tsH dgs L
dzj dzd ¥ sMAS®EN)]* '( 23 s u G kMoSe(CN)BE( 22 suC). 1 jtej-
dezdzv i dydOodkzd, Mtsslse jlsiilse j dzdgMoSe(@N&EZ%28d Is
seC) ZMOBeR@N)°'( 24 suC) . | dzOYj dzed ™ {fHpdojorwy Oy
tOMMBOdo Oj B n fjtejrsHBe ftedojHjd o IsSOE

I sdz SOy j tetsc tc OBy H dzw C dzO fgMoSE(@A@N)f d € t
[Re;M0,S&(CN)" S dzOfls jtedz’ 7 Sl dzj SMseo ©OMMBOIS B o
zzyjdedzr = fjtojrtHtse € dLdBBj daj dzgdW ds L OteW His9 fSC
Enftedo jHjde o lsOBdz. 17. 1 jtoj R iMa.SeCQi)]" fftckan fipts
YJ decEjoB-0. 870 | Br dz sfftcj HJ dzj dz-LSOO CB =Cdp O LisR @ tac
stsHdzsets d OdesHdzsets IstsCse. stesdz] Istsets, e dl
HO fMikh jfMmise jdzdes Ytejo' hOsls ksCd MmshjHddn t
Bsy jls etsoatstedls: 5 ftetsyjmmj, o¢Cdzsx yos h j dylz-dzj
'8 6 OSyER" j dege®® Bz L SR L dzOyj dzd2 dn f &sls,

-0.768 -0.155

—— {Re;Moy}
— {Re;Mo,}
] — {ResMo}
-30 1315 5976
15 - -0.428

i | 1220
e
b= -15 -0.524

-1.369 0.405

15 1 -0.389
07 gf—

-0.536 0.309

T b T L T T

E T E T E T .
-1.6 -1.2 -0.8 -04 0.0 0.4 0.8
IMorenuunan, B

t dfy.A15¢6 . H dgMOBEREN)"x= 1, 2, 3 o Oyjlstsddlshkdhibzdg @l-yzj ¢
tsfis! ©OLo jtelsCd 0.2 1/ MmjS.
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) Blsj dzy§@dr HOdzdz = A ¢

O B
H dzv M Saly OfHRE, tdds o  flddisf i@z d O das -  dat

o Odz s dzts MYAFGIRBMIEC! { dzj CISteSHO) . | OW H' § ZOMls j sz 7
tsC d fydzd Isgj st figilssO dzts 0 d s j dz' des Bz § jtejatsHE ftedo jH
¢ dzd 6 2OMIs o Beqiydeez’ 3| 2021 21/22 22123 23124
) ) ) 0.125
[ResSey(CN)g] (CHCN) [201] i i ; ot
[ResMoSey(CN)s] (CHsCN) 0.357 -0.462
(3-/4-) (4-/5-)
[Re:M0,S&(CN)g] (CH:CN) i ; 0476 -1.294
(4-/5-) (5-/6-)
] -0.202 -0.870 -1270
HEHOSRET (EHLED | (4-/5-) (5-/6-) (6-/7-)
[ResMosSa(CN)J (1 § A P[186] 0325 -0818 -1410
(4-15) (5-/6) (6-17-)
[MoSe(CN)q] (H0) [200] 0647 -1.081 -1.574 'r
(6-/7-) (7-/8-) (8-/9-)

1 sl j dzyd Odz

CjlsjtesdjlsOddduj NS dr

BJ A HE
L 2O U Foff 8 Mt Oo dzj dzd ®

) sfdzj Hise Ols j dz' dzOWw

21/-28j §ls 28 (828 d5q

Odzd tsdzts o

Odzts € 5 B dzj,MBIRICNE| Rleted o sH g Is €

sdeseo d ftswodzjdzd¥ HBY tsazdREIKENEGE) R 1 ety Slime @y

shgn LO Cdmdjddj Sd&Omsjtedr 7 Ctdfdjsmse.

Oded sdzseo ftod ko jdadujddd Obtdtss disddsHj dzO

LdzOyj dzd2, ylsts ftedosudl ¢ sk, vyt o

HEojjeE®jslsOdddyj MSd) ¢ domisjtd j ¢ tdfdjcfi

Mefmsswddd d fsHjtyOls 21, 22 23 suC.
3.8. CdzjCltetsdadz’ j MY jClster

Cul Mtsdzy 2

3) M ©OLd d3 L OtWHEBA
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B dzd

fJte] risdedl Isfig sjdade df3 / BkOfls j to dz'
f) of ddzOdrtg dhg dd Jj MY Jtst
dzds M fjtejrBHBAE HEZReIRCHI] o et HEEZOBR | BB Sk
C zOMmisj oder BB Odzd tsdzOC
fl §dtenHOBIoSE(CHE &Y 8 H J
LOR) dz0 Obtdise tcj dzd ¥ - dz

L ZGhig VdrdOU J gdedty L dff ¢ |

f 5¢ dzts

¢ Jlsj i lsOdzdd yRNMES(CR)EDIFSE, 216 dz
LOtcjedMmisted totso O dz




56). Gual mndEWN)MREMIIGCN)] (x =1, 2, JMdzvs™ o OyYJls
vt j Clster  HKEfRe: MAsHBICN)] (x=1,2,I3Mdzv Is* o otHdtsdE 6O
[Re;M03Se(CN)g]®  REMO,Se(CN)g]® f sdzzyj dzr f ted o sffls Odzts o C
¢ dzO ) IsKjs[ResM0,Se(CN)g] L B N&BHSNB o sHdzs R ttOMlse e .
C zOMmls j tc dz2r REMBeGNS 20 [ 9 SH | dzj o SiNEBHO dzOe dzd @ O

vl jClster ejlsjesdjlsOdddui REMGSeCHPTiNs=], 2 d) A
MH j ey Ols ftsdzsmr §tsedzsh jddy o uvaAa BB &OMISd
i 50 000M*fhdls 1 sdztsy jded j BOS Md BBz &30 Af s=iBE@ ) Isfdt efpi
fMdl tls MsMisOe O ¢ dzOMIsj todets 6 5 REBEEIN)] " R @ degz'i§ds dal
Mgz dZzOAtsHdlsMY dzO 230 dzds. [dz i M O v
Yyjdzdd ydmdzO Obtsditse diBsdzd B H j dz@ReMoSE@RT,Is j 263As «
H dZReMoSe(CN)g]* d 24 4 @ReMOBHEN)]) . 1 sdztsy j dzdj B Odz
BO MEzOBt L Osdimdls Il L ORgMoSe(CNEY & dz@ 3 6 2 38K
[Re;M0,S&(CN)]” Y 2 3 5RegiddzSef(CN)q]*).

el ofjr cJlsj teSdzpfyl®fadzdzyd MO de§ Shigdsip | tdy Q@ 1O tef
f sGdzsh jdzdv o odHdd@s?2 B &ZOMIS-§6 81 jzlstc® ORy 45
OB dzs HOs Isfyw B daj 4 ddelsj demMdode’ § § sdzsf'  5¢ ¢
1 CMisddzS ydd Ctslstster 7 toc OL@addgOdg Isfipts ts Is1 diaw b jOddzRitsddz
Misjtedessds WHisj. 1td fJtej ndsHES RS P ddisszds M ded
5B &zOMiIsd Md3j " O smw o ¢ tsteslsC s RepVizSE(GNLE Y 55 dz8
dzd3ReMo;S@(CN)e]” ¥ 5 1 8 ReghtiSef(CN)e*) . ¢ dz@iigjc dindsj M j @d J
jlsfmw Hdw tjddjotsets § dzOMls RGESEHEENSE YO dddasidz0O dzdg
[ResSe(CN)g]* [202)) . Clsts dL d3jdzjdedj GCul o odHddiE2
Jd&3 Yo jlkO tOMmlse stetse ftoed dLdgjdzgjdedd L OtWH
[ResM03Se(CN)g]™, [ResM0,Sey(CN)e]™ d REMoSe(CN)g]" ( s OB dz.  18) .

] Bdzdydzj 2 RS iGD@OMIsAB) ( DOMY j ClsteOR 1 dig-C Is
dzr 7 S s B3 RGMOEPBEN)] ™ ( 21/ 22/ 2 ReMp,8e{ON)¢]*” [(22/23
suC) ReMoFe(CN)g]* (23 su€) dzOBdzs HOE IsMw " desC dj
sOC Y j R OtcOCS-Isgzic s tc B dzizts RBSe{CHE T ROZ]t6 O |
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a) 3000+

] —— [ResMo3Ses(CN)s]*
2500 ——— [Re3sMo3Ses(CN)s|™
— ] - 6-
IE 2000 - [ResMo3Ses(CN)s|
v—lo 1
1 1500
> ]
& 1000 -
500 -
0 T 1 r—+ T+ T + 1T - 1
200 300 400 500 600 700 800 900 1000
A, HM
%) 3000 - 4-
] x0.05 | x1 —— [ReaMo02Ses(CN)s|
2500 - S [Re4MozSe8(CN)6]5'
an 1 [ResMo2Ses(CN)e]”
= 2000 - 562
o i
o 1500-
= _
@ 1000
500 - |
0 — T T 1 — - r r T -~ 1 1
200 300 400 500 600 700 800 900 1000
A, HM
B)
3000
- x005 |xI — [ResMoSes(CN)e] -
_ 2500 7 [ResMoSes(CN)6]
"= 2000 -
& -
L 1500
= _
@ 1000 562
500 -
0 U ey 1 : r +r r - T 1 r*r T !
200 300 400 500 600 700 800 900 1000
A, HM

{ d.16.C & Mic O fls offstatifjaR O M s PidatptsFREM0;S6(CN)e|™ (=41 6) (O; [ResM0,S&(CN)e] ™
(n= 47 6) (B); [Re&sMoS&(CN)]"™ (n= 4, 5) ).
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v O B dz d

1 OtV H OdgdtsdzO, yYydimdzs se¢ d Yo jlsO tOMmMsestctse Misdzj =

[ResMo;Se(CN)I™ [ResMo,Se(CN)I™ [ResMoSe(CN)]™
1 OteW H O 4 5- 6- 4- 5- 6- 4- 5-
suS 21 22 23 22 23 24 23 24
. 4 : ' f oy 1 i 1 ~ () i
Aojls tOf , - i

sOCdd BBEOLBE, MfjClkte! focdshjddy djls
[Res Mo, Se(CN)]"x= 1, 2, 3 9o tw©OMmkoatstej dL d3j dgv s Isfyw
WHKO d LOBYHGoGGEEl Mefistw ddY ¢ &OfMisjtO. §ul
MeH jtey Ols fsdzs ftsedzsh jdzdwy o Bdzdydzi 2 RE-
Eshr e dsh j ddbosiza BOY ) A O0E O dj sof
o jlsmobkshdj 11T [HAY INgUSbetdslstsyd & O ddPs d
Zj2. v0OS COC fodsh’ focdshjdd Y o uvA G§&o
] ®OSMdBzdss MkOst L Op d fildss W] W f t€ figddplsq t
1sd fsdsh’ mosle jkmlssakyls Bsd hskz ydnik
BdlOdzj 2 dzO fosBGH j ©OLEG' Sdvshdj sedlsoc

3.9. JLOddisHj2Msad) YJOdsS &zOmisj tse f) Odd

] dzdlsj 6Ols Iz todzts 5 de'B L tfistisd) o3 jtete ) fedgts@dedts H j 2 fifls o «
Odzs ¢ d&zOfils jteseo f S ObdsdzOBd jtojrntsHd 7 (5§
dzd d3j tedz" 7 MtsjHddej dzgd2. 1 O0tWH CISOL Hedyj MEts
fddz' detsjy o dzdwdedj dzO Isdy foswhidaReyls db tsds tote Oz N
dZd i3j eso. 1 OdBBdzjj BdAJLSHd2 ¢ dmmdjHEj & &
fted dgptc OJd3stsH j2Misody 6jlsjteisijlsOzlaMeBANETHs
OB s S s dzj SMOBY SOHBdW d yddz§ O, tdirsds itk
B J todzd dz ¢ 162, tB8|L ztc d

]l sdzizyj dedzr 2 2Oz MBeshp-SEE(GNET 8 Ot tedzds[ e @ ls
o stcOR OBBId OSSO EfilcsRaYp? L @ O HHSER IS0 IS s Y dzt
YqdOdzetsC dzOMmls j tede” = Odedtsdetse d wsEEJ B J el ded B 1 fls
fsdksedj?2 COLCOMO. 1ibtskdz & dhmdj Hsse Od
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[Re:M0sS&(CN)]” ) O BRd dets ¢ s a3t dzj CMOBY  jtej mtsHda A
odzdwdzdy LOtGYWHO OdzdtsdzO dzO0O Mbstesj dzadJ S BtSteHdC
s0C d Btsdyd aindstedsy dzj ¢ ReE\0;Se(CONJg tsaz'tc O sl
tcOMlso stedds’r §| MjHddej degdw ) CObdtsdeOiRd 1 J tej -t
Yjdzdv BsdsCtedmlsOdzdkzss & dhitsd L s Odzd &jls
ktezBBYS OR. 17 dzs  dzO2? & § sk sOBHiED yalas @ dsd3 HeHQ) fishipls
BOMZIIF O d( datf)¢ jfgzV o H dz' d¥s[ReEMOISR(BNES AsLAY o d o 5 HE]-IS
tcOL s Odzgd® dLEsMisteczSIsktedzr » S tsteH d dzOyd tsdedz” =
W s te dslz d@IPIs)e] f[{ M(NH3).H ResM03Se(CN)e}o] AHLG (M = Co (19), Ni (20) ) ts5- 3
dZzyj dzdzr j] MjHddzj dzdv COL Odzd ! dzj EMlsts? 5 o
p0dzdz’ | BEdzi CkEdzr OBBIOCO d Msdz 9 Olde § Bis

ftcsHEZCISO.

1 t5dzd o) to dz'[{ M(NHR)g&ReeMo:Sa(CN)e}2]"sp® M ls to Iz LOls PO Acj tofR Is ¢
dzZvsls Mset?2 yYjis' 6 Mo W isale ju Ishigitsly Sdzf] J i { dstsiiisizly th
fisOo dzj dets dz0 td . 57.

t dim. A t6Tc d3j dals  § t5 dzd BY(NHEHREeEMOBEHEN)} ) oho  fls to BT s k2 to
wdzsdfmisr § MsjHdds dzdv oflstej yOs smw Mtej H(
CBBd3j IsOdzdzd yd ME d A CzOMmIsj tedz" n Cdiff dzj C Mtso
CsM[R&S(CN)g] HD (M = Mn, Fe Co, Cd) sBtcOL ts9 Odz CtsWted to
{MHO)H R&S(CN)}] b 6HG d CdzOfMisjte d CObdtd &l
L dzr € 9 OH tc QUSYets 24 disididitlsdOw  Mis o thébb £ tizO s 5 fiz® tziz g

Misj Hddaj ded0)s}AREHBHCANY} | L 3Q, 3 HcHj] Ho O COIsdtdzO
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ELjd Istejramewe dzs?2 HN)Ms{RefSalGm)dls 208 [ {¢ Mats(d Hhds-Ow
bztcO® OCY ] nOLOSIsj todzO ReBH(CNEES §f H § @&fs dzdh Hzts 820 Is
dztse © SnMe". 1 Of ted d3d to, 3 n&nMe) qne)) degt Vv =
OH),(H20)2][{ SnMes} {ResSe(CN)g} ] d sSh(OM)g[{Me sSn}s{ResSes(CN)e}] 3 & G-
Mlsjtedz 2 CsBBf dzj €M tSBteOLEZjIs yJ Isr[RO4, =208 v L dz" |

RL EZyd dzd 4 oLOddBsH | 2MIlsadw 9 SH dzs G B tc ©
Ks[ResM0osSey(CN)g] ) -©E3e3dz® ydz' di3d tcOfls o sl i3dy wifts@iz @d:
Msmls e d flete® jdBdnjv tEstgd@d dzj dzd2 L OadfMmdls s
(I . J mdzkz y 0§ OyjlsOkO COHdBIW 5B tOL
{[ Cd(NH3)s]2(Cd(NH3)4]s[ResM0sSe(CN)gl2} HEO (14 o yd f syl ydz' d3 fMmiste
l sdzd di3j tedzr §] yYjisuySd tBKOL 5o Odetzd &zt tziz e
[CA(NH3),]%, CotstcHddzdtotso Odedz” disd € ydOdesctelzy 4 Oc
fsdzsy jddd. vOCB2 bdf SosttHddOydd ftodo sHJL
58). stigO@dds SCOL OdzdMm:! daj EkMmlsts2 yds OdzigdzO

X %ﬁ Xg

t df.vbtdsh j dzdets ] Mistetsj dad § 1§ t5dzd i) te@As® di3ry j of st tf sEiR® tc 1
ZOdz' dz' § yd OdzdCH(NHs)” dgjte A OL[O dzr .

RMfsdz L soOdedy toj OCYlJd § Lcdiistg dasO ¢ ¢ GBdpdoL s
CtedMmMlsOdzdztso :  dzOMmis d dzy Ols "1Ad SHftdafdin Isogalidrtsup, fifif ts{j~H
d H d dzj d2d(NH3)Jd:ResMosSe(CN)el}Cl (15) . 1 5B 09 dzj @dRi3d © y detfsa3 iz
so stclz OYJjlsOlsO SCOHBIdW dLB' IsC O 7jdistmdjHdazstrdz
o Oded MsjladdjeEHfvdm sdz' L soeOdedd Htekzedrn cOdz
dL sMistelz$ SIbtedajt§j H d daj dE(NH;)4sReMosSe(CN)ef}Br  (16) q
{[ Cd(NHa3),]sResMosS&e(CN)gl}1 (17) ) . Ry sdz! L o Odedj totsH Odz®H O
L 50 OztEY H d dzjCdddH)s]o[ CANH3)s(NCS]Re;Mo:Sey(CN)el} (18). [ s § dac
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Mistetsj ded v  fii&tg Onfigffiglzfp twliwtey | dz" [ fod fe@ozdHid dijilstgts j dzd o -
dzj dad.?

U jH APt &5j s s COwC Ofdes] fMistets] dadj . Js dz
flsdmewL dz¥ B bats zts di3ff ZP 6T S OH B W ¥ Sted3q tolz¥Os
fr o MsEHANWDEYF sV HoOYH' oL OJEscsddS O
9 jChstesd kcOdhdY ydd fl StsteHddzOsOdd (243,
COMOBd ©Mkh jMmlso eyt L o Muids dGlsyiskz Ol d
Ctolzfff, CttteHdddtss Odzdz' 7 ¢ -CoRsidE@zQ dEs SR H d§i0

tdm.uvthdsh j ddetsj Mistetsy dad jl5 W t©OBdsdR] dzlinQg dAj @Z2OC @M G SH 1S

t Offls NAYRY “inls o L TEE B Hls Oo dzv ¥ Is X3 CIE 346§D K = |
Br), 3.641(6) K =1) . 1 tdzkyj dzdz' | t©OMMlssw ddw fitse oMt
HdzZv Mtsj Hddzj dad 2 ) NoIAN[ROG.S HidBR MiewWwdzad 3§ sz
kst oSHBEEH 2 fMdwyded kg fdukd B b jOsfirisRED ¢ ¢
1.81 j, 1.96 | ¢ 28 t2@dkddsodafts Bzt toffs tg203)] Is fi
it OL di3j o cOdzfsgz@zd s OC Y] odzdw jls dzO o j dzd yd dzlz
MtezC Iskzte MEIMH Jd OEB@EEE Gls OUEY yhpezS skzter z o
15.0363(8) HEtS 15.3596( Did sfiz®d OfzftsiZHtEmH jf Ot
ftoed {Istsdy d3j dgw j Isfqw MdzOBts (lsOBdZ. 14, 15 1 tec
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{ df.uotOsh j dedatsj Mistetsj dzdj oL OdERE f@HEz ¢ Ok sdsho ¢ OO0 BB @G
Mddzj 20 d otsHBwSHO dzj fCOLOd . wddedds d Y J dzlsrOk y:
3 4 dz"  n-Grtpt ez .
lLOdBsftesdd SO hdj COtCOmMr OdOdtsc d ydats?
Yy d Odzts 3§ s D@diAYECN)e}s] [RO8]. wtej Hd CUrOdpsdrjieddn to Chyn
sktr dL o jSndeil[ReS(@N)] [R09]d [ M)JEIWeS(CN) AOH ( x & 2
= Mn, Fe, Co)[210. sOw¢ O o 1Isdh MtekzSClskzttOR da

Isjdz' dzr = dtsdese, Ctdi3f j dhMdtelkzs hda L OtewW H.

vt HAdpHABWSGE zZIs fasrddgnyj dz@ o o] f OtcOIlsd ojdz ~
hdoeOdzdd tOMmlse stetseo Msdzd ¢ zOMIsj O d ©LOMIOs st
Zzsc j dzdHO COdzdw fted or MsCdr MH ey Oddwva O
MO HOs Isw  &j &z¢ 5Cted NSO Az B IS dJ BG4 '
dzj oroejlstcdoOslsmw 9o Isjyjddy Mkls¢.

t OmMMdsslsteddz dzj S slsster j] Moats2MmMlso O Ise jtoHd n
dzj dz&tffy v jtocdZ3tsctcOo d d3 Is to LA HC Q@L20 dB dzOylis[z EHHIO@z] o
CO tfmkh jmlses dzv j MW Hsqr@sf ¢z, @ 16dA tad dgldgjdidp. O dd 1 ) .

[SOLOdEsM! , yYybt §oddzizyj dd jJ MiHddz ddv Is
ZO otsLHEZA], ftod 1 Istsd3 ftesdmMratsHdls yoOMmlsd ydzO
9 B dzOMls! Btsdz hqIiEts igarsoOdas ) kEzg dzt tzj dgg gzt
wyj2¢€d. ltd orHjttydoOdzdd lstsyyj dzdescts &8t
Mo oBLOtOMN OjIlsmw € dzOyOdz' dz" d3 L dzOygJ dedw d3z. I

CdHEOLddzO0 sOCxy] fwdosudls § otsmilsOdss dzj dzd
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