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Abstract:
Porphyrins are aromatic compounds offering coordination polyhedrons of

various numbers. The properties of the formed complexes can be
controlled by the number, the position and the nature of the peripheral
substituents . Five coordinated complexes of Tl and Rh are presented in
this thesis as precursors for the formation of dimes with metal-metal
bond. The synthesis of the monomers complexes with OEP? and TPP™
rings are presented and the synthesis of the corresponded dimmers with
Rh-TI bond.

IlepiAnyn

H nop@upivn e€ival ekteveg ouluylakd cuUOTNPA KAl MPOOPEPEl £va
neEPIBAAOV  yia OXNMATIONO GOUWNAOKWV HE  JIAPOPETIKA MOAUEdPa
ouvappoync . O1 181I0TNTEC TWV OXNUATICOPEVWY GUPMNAOKWY pnopouv va
dlapoporioinBouv  and Tov apiBud, Tn Oéon kar TN @QUON TWV
NEPIPEPEIOKWY UMOKATAOTATWV. 2TNV €pyacia auty napouoialeTal n
olvBeon Twv oupnAokwv Tl kar Rh pe unokataotarec OEP™ kar TPP™

KaBwg Kal TWV avTioToXwV OINEPWY dINOPPUPIVIKWV GUHNAOKWV
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EIZATQI'H

Eva amd 1o onuavtwdtege wedie Tng Avogyavng Xnuelas 1o omolo
avamtiyxdme amd tov Werner ot dQyfs TOU aLmvd elvdl qutd TV EVOOEWY
TUVOQUOYTIG.

Baowr) agyn tng Beweics tov Wermer, Tdvew oty omold. otnoiydnray Oheg
Ol UETETTELTA UEAETEC, €lval 1 OEmQNoT EVOS UOVO UETAAALLOT KEVTQLXOU LOVTOC TTOV
meoBdAdetan  ad  vmonataotdrec(l).  Botudletar  0ta (0QoMInoloTXd  TOu
UETCAMLZOU  LOVTOC, OTNY  CAANAETIOQUOT, TOU UE TOUS UITOXATUOTHTES, OT
YEWUETQUAN LA YNUAE YAQUATNQUOTIXA TV VITOXATAOTATWV. H Taormdve Bewoia.
dev moEPAheme deoud UETOED petdAhwv. TIaQ oA TNV avayvmoLom g VHQENS
TTOMUTTUQNVIXOV OUMITAOXWY, UTE OE0QNOMmHay WS quvévmon U0 1) TTEQLITOTEQWV
LOVOTTUQNVIXWV CUUITAOXWV TTOU “LotQafovtay” Tovg (Owovug vmoxataotdtec. Ot
LOLOTNTES TOVS AITo00OMMaY QLA OTLS CAANAETTLOQACELS UETAAAOV -~ VITOXUTUOTATY
eV APETES CAANAETTLOQATELS UETAAAOV - LETAAAOV OEV EANPONTUY VIT” SYLv.

MOVO UE TNV EQAQUOYT TNG XQUOTUAROYQAPLUS e axTives X OTN OEXUETIN
TOV 1940 aveyvoonoTiay oL deouol M-M (uetdAhov-petddlony (WoClg3) xat
CUUTTAEYIALTC HETOAMROV aTduev (clusters)(2). Aev Trav Oumg meod uovo oTig
ay£C Tov 1960 mov 1 véa autr Xnueld GOXLOE V' AvVUITTUOETAL. ZNHavitid P
armoTéNeoe 1 avaxrdduym tou 1Woviog [ResCliz)3 #ar n arddoon dLTAOV deapov
HETAEY TV aTowV Re 1 ommoto 0d1ynoe 0T QwTn SLaTTioTwon TS WITQENS iag
VEUC TAENS EVIOOEWV PE Aueco deoud M-M %ol 01N CVOTNUATIT HEAETT TOVS.

Me Bdon Beswontinéc pedétec tov F. A, Cotton yut TETQUITA(L CUVOEUEVA
ovoTiHOTE TOV TUToV MpLg (M=[ETeAA0, L=umoxartaotdine) avasttuyomme 1o
EVOLUPEQOV YLCL TNV CVATTTUEN UETCAAOOUUTTAORWY TOV Bt eTéTemay TN HeTUPOAN
e TUENG Tou Oeouol M-M ywQlg v UTELOEQOVTUL  TTQOPANUUT (IO



VITOKATAOTATES TTOV UTOQOVV VoL dQGoouv wg yéguoes (3). Avtd mooiimoditey ¢
OVOTNIAL VITOXOTAOTATWY Tov Ot ouyxQutel #dfe uetahho o’ €va SUORAWUTTTO
TETQUOUVUQUOOIEVO  TTEQURUALOV. KaBmg oL dloQuoTuol vrmonutaotdtes dev
TQOOMEQOVTAL YLATL TUYV( BLO®OVTUL 08 YEQUQX UETAED TV dUO UETHAAWY, Adon
010 TTQOPANMUC (VTG ATOTEAEL M XQNOLUOTTOMON TOQWUQVIXMV  UUHQOKUHALADY
doxTUAlV g VITORATAOTATES. H OUoxaumty doun TV TOQQUOIVAV  CLTOLTEL
erimedn 1 oyeddv emimedn TETQUOQUOTIXY CUUUETQIC YVOWw dmd %O UeTOAMKO
#€VTQ0. ETWTALOV WtdQyer m duvatdTnTe Yidh EmAEATIY EVIUEN ouddwv e
OLUPOQETIXES LOLOTNTES OTN TTEQUPEQELE. TOU OUXTUALOU OL OmO(ES WUTOQOWV V’
AVLVEVOOUV PUOIUTOOROTIIXG (DOTE VA TTANQOPOQNOOVUE YLet TLS CAAUYES TTOU QUTES
ETLPEQOVV OTO TUUITAOXO.

ST TOQPUOWVIXA dULEQ TUUTAORCL TG UETCANC €ivar oTn TALLOymMeic
UETARATIAG EVED VTTAQYOUV %0t OQLOUEVOL OETUOL M-M UETUED UETARATLXWV KoL U1
UETURATWOV OTOLYELV (wuRlwe NG 13 %l 14 ouddag). Exouv O evolageéov Oyl
UOvVo ard ouvOETIHY AImowm dAAG 1l AS Y TN TANBWQUS TWV AVTLOQUTEWY TOVS |IE
0QYaVLAES EVIOELS (OAEPIVES, QUTLAd ) %aL (e uleod oo (Hp, CO). Emurhéov
WITOQOVV VoL ONOLLOTTomMBoUV 0oV TTQWTES VAES it TN oUvOeon HOVOSLIOTATWY
AYOYUOV  VAMX@OV  UE  €UQE  epaoUOY) O 0f  (PWTOXUTUAVTIAES %t
NAEATQOYNIMXES AVTIOQAOELS 1OWG LUl OF EXAEXTINES TTONUUEQULES UEUPOAVES.



I'ENIKA XAPAKTHPIXTIKA THX 13 KAI 14 OMAAAZX.

2 13 opdda n MAexToVIKY SLAUOQPWON TwV OTOLElwV eival ns?, npl wal
TAQOVOLALOWY onuavTixés dlapogés (4. Ad 1o B ato Al 1 evéQvela toviauou
peroverat. AxohovBel avEnom oto Ga AdyYw NG OVOTOANE TV d TOOYLUXMY %L TOV
UEYUAUTEQON CUTOTEAETUUTIAOV “OQUVTOS” TUQNVIXOU (POQTIOV, TO OO0 TQOLQYETL
amd 10 veyovog OtL T 10 d mAextodvud OV TQooTiBevidl OV TQOOTUTEVOUV
awoteheopartind e 10 OeTind poQTit TOV TUQNVL.

Katd 6poto 1eormo 1 petwon ad 10 Ga ato In avateémetar oto TI Adyw g
emidoaong Twv f naextoovimv. AELeL va onuelwOel TL M dvoudiie Ut ot
LETABOAT TOV OUVUIXOV OeV rTaQuinQeitar vie tnv 3 oudda (Sc, Y, La) mov
eppaviCel pia otafen) Helwon Tov SuVUILLOU LOVIOUOY (oyua 1a) . ‘

AvTibeto emiong we T oTubeQn Helwon TNG MAEXTQOUQVNTLAOTNTAUS 0T 08100
B>Al>Sc>Y>La>Ac autt avatoémetal otn 13 oudda ®or wtdoyel wic otabeon
UENGT TNE mAexTouovnTOTNTHS 0o To Al ote Tl

IyKJ/mol ™
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B Al  Se Ga Y In La TL Ac

Tyque 1. Zewpd tov evegvewwv  toviopov  Iv(D), ImdD, IM(IID) =av tov
afooiopatog Tovg 2 (I-11I) yia Tig opddeg 13 xan 3.

2Ty 14 opdda vIdoyEL TOAD (LLXON OLPOQA 0T OUVIRIXA LOVLOIOU TV Si
%o Ge (T 00 (et [WTOQOVV Va GYETIOTOUV (€ JUUITATIQWAN TV 3d TQOYUIKWY) OITWS
AUL UETEEY TV Sn %ol Pb (Opoiwg GUVOEOVTUL UE TN OUUTANQWON Twv 4f
TQOYLHWY). METAEV TV TO L0 TAEXTQOAQVIT O elvat TO Ge.



H #uQuoten oEedwtian ®ataotdon oty 13 oudda elval 1 +3. Ydagyowv
OUWG EVIOTELS OTLS OTTOLES 1 OEELDWTIXNT RUTAOTAON Elval +2 0L 0Tmoleg dUWS IWITOEL
va éxovv deopd M-M dmwg oty évwon [CliGa-GaClsl?-. H otabeodtnta g
OEELOWTHNG #ATAOTAONS +1 cvEdver pe tn 0800 AlGa<In<TIl. H Urmaon g
OEELOWTIXNG KATAOTAONG ®ATH QU0 WKQOTEQN (IO TNV opadd 0Bévoug ovopudCeTol
0QLOUEVES QoQES “inert pair effect”. O 000 quTOS AVAPEQETAL TtV AvTiBeTn Tdom
TV § MAEXTQOVIV VI GUYOUV 1] VO CUMUETATYOUV 08 TYNUATLOUO OUOLOTTOALXOU
deopov. To paLvouevo autd eival Yevinod yud ta Baold otolyeia Tov p topéa. It
TOQAELY L T OTOLKELD SN %l Pb amwavTivial og d00 OEELOWTINES YUTAUOTACELS :
+2 70 +4.



I'ENIKA XAPAKTHPIXTIKA TQN HOP®YPINQN.

OL TOQWUOLVES £IVAL EVIOVU EYYOWIES EVIDTELS (1€ LOYVQES UTTOQQOPNOELS OTT
TEQLOYY} TOV 0QUTOV PMTOS AOYM TV DOUWY TOVS. OEWQOVVTUL XUKALLA OUCUY LUKl
LOWUOPOQU LE PACLRT DOULKT LOVADU TO TTUQQOALO.

H doun 1ov Baowon udxQORU%ALZOU OUXTUALOY ovoudletat ToQivn xutd
MY ovouatohoyic Tov Fischer. O Oudpoeg Topuives (oymudt 2) Bewovvial oy
TUITA TaQAYWYa TS TOQepivig (O)-

Toopivn MetalhoToQpuQivn

XAmoivn Dhwoivn

Tynuoe 2. Ao TG TOQMIVIG, TNG UETCAROTOQEUOIVIG HUL TUQUYWYWY NG
TOQQIVIC.

OL T400€0L¢ TTVEORLOL dunTUALoL ovopdtovial A, B, C. D, evw o yEQueeg
GvOoux HETEED TV TUQORiwv (“meso” Oéoelc) ovopdloviar «, f. v, 0. Ou
TEEQUPEQLUMES DETELS OTIC TVQOARLXES LOVADES cotbpovvTaL artd 1 £wg 8.

Yrdoyowv 00 Baotxd eldm TOQEPUOLYY : OL PUOLKES TTOQQPUOQIVES (e VO 1
TEOLOOGTEQOVC  UITORATAOTATEG OTIG TUQOAXEG ©OE0ELS waL oL OuvOeTueS e
VTOXUTAOTATES %t oTic puedwinég vépuoec. Ou TOWTESG elval yvooTés g -



VTTOXATAOTNUEVES TTOQMUQLVES VD OL JEUTEQES WG 3 N MESO- VITOXUTUOTNUEVES
TOQPUQLVEC.

Ot moQ@uoives érouv dv0 tabevag OEIVA TTOWTOVIL 0T XEVTOUKd dCwTd Ta
OOl UITOQOVY V' (VTAXUTUOTUOOUV UId UETCAMKXE OVTQ OUU@OVAE HE TNV
TAQUXATW AVTIOQUON.

Hy(Por) + M*" ===~ M(Por) + 2H"

AV TO #eVTQO UETUANO €yEL QOIS OEEldwoME UeYaATTEQD QItd +2 Yid TNV
eEOVOETEQWOM TOV QOQTIOV OUVEQUOTOVTIUL CVIOVIXOL VITOXUTUOTATES. YITAQYOUV
dumg  #ol  ovpmhoxa tomov  MIDPor dmov Ty mépmIn wow  éxtn  Oéom
raTahaupdvouy ovdéteod nooLd (CO, O, py).

H 0o0tn TEQUPEQEIXWY VITORUTAOTHTIWY 0TO TTOQQUOLVILO OUXTUALO
ouyva TQOXCAEL WO WIKQY UETATOMOM OTC  UNKN  XUUATOS TV TULVLWOV
AT0QQOPNONG #BWS XAl OTIC EVTHOELS TV XOQUEWV dutwy. H guvaQuoyt tov
UETAANOU TTQOXAAEL EVIOVES 1) &yl CAAUYES 0TO QAOUN CTTOQQOPTIONG UVALOYA [UE TO
ugvefog e CAAMAETIOQUOMG TOu Ue TO duxtUAto. It TNV eQumvele Twv
NAEALTQOVIXIY QUOUATwY 0 Gouterman AvETTUEE Eva, uovféko TEOOAQWV LOQLUAWY
10ROV (),

To HOVIEAD Ut TTEQLYQAPEL TIC YAUNAOTEQNS EVEQYELNS UETABNOELS (TT-T%)
w¢ uetaBdoets peraky v HOMO agy(m) %t agy(7r) LOQLIHMY TQOYLUXMV 08 OV0
gxuAtouéve LUMO eg(m%) toyiaxd (oynua 3). Tu éva poQuo 1e Dap ovppetola
T0 TOOYWRG eg(m®) elvan exguhopéva ot aviiBeon pe autd Tng Paoung
rordotaong (HOMO). Tu 1oV ToQ@UQLVIXG SUXTUALO 1) MAEXTQOVLXT SLtdQepmon
0N PAORT ROTEHOTAON 1A1g eival (a1u)? (app)?. 2e Uic MAEXTQOVIXY UETARaon oL
FOUNADTEQES CTTAEC (S) OLEVEQUEVES DLIOQYWOELS Elvat (atuZazy eg) 1 (apu?aty
eg). H eugullopévn @uon Twv OLeyeQuévay S xatuotaoemy Toxdhel oxuon
CAATAETT{OQUON UETOED TOUS. AV 1] OAAMAETTIOQCOT TV QWTOAWV UETEPaang Twv Vo
SLUOQPMOTEWVY VOl TTQOOBETIXY, TQOXVITTEL WG, LOXUQN TEUVICL (TOQQOYNONS 1
B(0,0) 1 Soret aTnv Ve lodn TEQLoyM. AV 1 CAANAETTIOQUON €ivitl (QULOETLXY, TOTE
TQORUTTTEL Pic coBevn Tawvie 1 Q(0,0) 1 ¢ otV TTEQLOYM TOV 0QUTOV.



W(TT) =

tyul7T) —H— — dxy

[Toogpuoivn Métahro

Tyqua 3. ZYMUCTIXN  TUQAOTHOY, TV  TOQYUOWIXMV %Ol ULTUAALRGOV d
TQOYLIXWY %L TV TOAVOV UETURUCEWY 08 UETUAAOTTOQQPUOIVY 1€
d 0 %evTOd HETUEAMKGS LOV.

ZTIC  UETAAAOTTOQEUQIVES ®AELOTWV  OTOBAOWY 0oL Toaveg UeTafdoELg
Oy ETICOVIUL [LE TO CTTEVIOTIOUEVO GUOTIILA TOV OUXTUALOV (T-77%). H magovoie. Spwe
UETURATIROV  UETGAAWV AVOLXTWOV OTORAOWY WTOQEL VA 0ONYNOEL O ETLTAEOV
wetaPaoec® :
d - d perafdaoels - Eivol ueTaBGoeis Launinig evEQYEWIS UETHED TV TQOYLOXMV TOV

HETAAAOV.
MILCT uetaPaoews  (d-r*): TIgoxahoUviar omd TV CAANAETIOQUOM TV

ANTELAANUEVQOV  d(TT) TQOYLUAWV TOU UETAAAOU UE TA €g(T¥) ToOmd TNS
T00PURivNe. H cAAMAETIOONON (Ut TOXUAEL CVENDT TNG EVEQYELUANG OLUPOOAS
ueteEy Tov HOMO nor LUMO %l UETATOmIon 5TQ0S TO UWITAE TOU pACUAUTOS
aIT00QOPNONS TV Q %aL B Tawviwv (ovoudtoviat “hypso” nogcpv@iveg).
LMCT uerafdoeic (z-d ) :. Elvauw petafdoes atd te HOMO tng mooguoivig o
REVAL TQOYMMA TOU UETAAAOV  (“hyper’moQguoivec). Ou “hyper” mooguolveg
eaviCouy eTWTALOV Tawvies @tooognons ge A>320 nm. Ou d-tutov “hyper”
moQuoives &ovv d| m=1-6, MAEXTQOVIXY JLUUOQYWON e OTEG OTC egd(7T)
TQOYLUXAL XU TYETURG TTCBEQES YapmAéS 0EEWDWTIXES xaTaoTdoes (CriID, Mo(V) ),
Yaaoyovuv %ul Ot p-Tumou “hyper” ToQ@UQIVES TOV €lvil ®uQiwg Ue
HETUAAAG 2V0lwv opddwY (14, VA) yopmhiv oEedwtixav Buduidwv (SnUD, spID
). XaouxtnolLovrar amd dvo taivieg Soret otny meQuoyn Twv 350 nm xar 450 nm
naL UE LODEVEOTEQES (TTOQQOPNOELS OTO HOHALVO.
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Me  ®oTGAAMAES yMWES M MABXTQOYMUIRES  OWOWMUOLES oL
HETUANOTTOQQUQIVES UTOQeL va 0Eewdwloty 1 v avayBouv. H ouowdtma twv
PACUATOV  AIToQQOPNONG TwV  TQOTOVIWV OEeldwong  evdc MAEXTQOVIOU  Yudt
OQLOUEVES UETUAAOTTOQUQLVES (€vTiovn Tawvie téve amd 700 nm) delyver OTL M
oEeidwon aupPalvel 0ToV TOQEUEVIKO SUXTUALD. Zg i TQWTN TEOTEYYION W
0Eeldwom N 1 evaywyn avILoTol el o€ agaioeom evog niextooviov amd t¢ HOMO 1
7100007 €vOg nhextoviov ot LUMO g woQguoivng. H duagod Heta&y taov
duvaptxv  OEELOMONG  ®UL  avVAYWYNS  evOg  MAEXTQOVIOU Yl OLAPOQES
UETAAAOTTOQQUQLVES ival 2,25+0,15 V, TLun 1 omoie. oupgpwvel te TN Bewontind
VITOAOYLOMEVN TLun 2,18 eV v tn duagpood HOMO-LUMO twv meQuocoTéQuwy
UETAAAOTTOQPUQLVV. .



AIMEPH HOP®YPINQN

Me oV Q0 OLUEQN TTOQYUQIVAV (VAPEQORUTTE J€ quaTniuutd Gtou ot dUo
TOQPUOLYVIXOL dUXTVALOL BOloXovTUL 08 [xQn amméoTaon WetaEy tovg Adyw TG
UTTAQENS YMULLOU SEOUOV UETHED TV UETUALLAOV #EVTQWV. T JLUEQN WITOQOVUE
VO EXOVUE OEOUO UETOED (OLwV UETUAAWY (OUOUETUARIKG) 1] UETUED dLUQPOQET LXMWY
(ETEQOUETOAALX(L). ETTiong oL ToQ@uQives WtoQel va elval oL [OLes N OLUpOQETIXES.

To OUUTAOKC CQUTE LONOLLOTOLOUVTICL 0T OUOTNUUTIXY  UEAETN TV
DLOTITTOV TOV deapot M-M vt IXavomotouval oQuapéva wovrmowr (1, 0)

A&V EYOUV UTOXUTAOTATES VEQUQUS N COTUDELS UE (ITOTEAEOUN M HVOLOTEQN
CAANMAETIOQUOT LETOEY TV dV0 novddmv vo elval o deoudc UETUEY Twv dVo
UETAARIXDV HEVTQWV.

‘Eyouv wvymAr OUMUETQIC. AVUTO ETITQEMEL TN YONOWOTOMON &vOC  GITAOD
ALY QAUUATOS TQOYLAXMV YL TNV TTQOPAEW TWV PUIIXWV LOWOTATWY TOVS Ol OTTOLES
wtoQel va ertiBefatwBouy TelQapuaTind. To UOQLUKG SLAYQUILULL YL OUOUETUAALXCL
avamtiyonre amd tov Cotton %oy Paciletal otn mapadoyt OTL VITAQYEL CUMUETOYN
HOVO TV d TQOYWUXWV 0TO OyNUaTopnd M-M #al OTL N GUUUETQIE TV OUULEQUV
elvat Dap (exAewttinn ) 1 Dag ( SwePabutouévn ) (oxnuc 4).

: L L L
t £ Ny
Y L —M—L M
x/_.l L/f L >0
/L' /L /L
LjM—L L—;M~—L —M—L
U U i
Dy Dy
x2_y2 ——--:::::::::: qui O‘*(M—L) —_— — (ez)
'g
f — o, — o(b,)
5 o T el = =Ty
o / .
LS //,——””—8\<blu)
‘ =l -— —T7(e,)
L XZYZ— = Tl 8 T ie,
1 TN T (bZQ)
D = Tley) — —Tle)
o (a,) — O {a))

Tynpe 4. AWYQUUILE  [HOQLIKWY  TOULUXWV v (@)  exhewttiny zat  (B)
APABILOLEVT) OLUUOQPMOT) OUOUETAARXWV.
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O GEovaC Z GUUTTETTEL e TOV GEOVA TOV oQiov. Ou g deOUol TOV UETUAAOY
LLE TNV TT0QYUQIVN oY nuaTiCoviar ammod T dy2. y2 TQOYLUXA TOV LETUANOV eve T o
TQOYLOG, £lvail VYNANG EVEQYELHG %t WITOQEL V7 aryvonBouv vt 1o deapd M-M. Ta
UOAOUTAL d TQOYLEXA ELVOL LRAVE VLU OYMUATLONG PETAA L0V Seouov. H oe1d twv
UOQLIHMV  TQOYLUXWY TTQOXKVMTEL amd TO WEYED0S NG CAAMAETTHAAVYNG TV
UTOWLRWV TQOYWUKWV (0> > O)

Me Béon 10 TOQUIAVE® OLdYQUUUX WTOQOVME Vi TQOPAEYouUNE TAEELS
QETUWV %Ol XKATUOTACELS Spin OL OTOLES ELVUL OVUPWVES WE T TELQUUATLAA
awoteréopaTa. (Tivaxag 1)

Mivaxag 1. TaEec OeoUwy ®Ul XOTAOTACELS Spin OUOETEQWYV  TOQQPUQLVIXWY

OUOUETUAA LAWYV,
IMETOAAO |ldn [TaEn Aeouov | [xatdotaon spin |
Mo, W 4 4 0
Re 5 3 0
Ru, Os 6 2 1
Rh, Ir 7 1 0

O 0 de0U0C elval TLO LOYVQOS 08 EXAELTTIAT OWUOQPMAN ADY®W UEYUAVTEQNS
emdAvyne tov d tooxwmy. Evioelc ue tetQumad deoud M-M éxovv D4h
OQUUMETQLOL e CUTOTENECHO TNV QO TOU EXQPUALOUOU TWV 81D ooy Tou
UITAQYOVY 0TN D4d OUUUETQIC. ZTC ETEQOUETUAALXKE ¢V RO M CUUUETOLH LELDVETAL
0t C4y 0 EXPUALOUOC TV 7T XotL T* TQOYLAXWV OtV UeTORAAETAL. Ouwg 1 oxetiny
0L OLATUENC TV S (1 S e %) e T TOOYLOMMY UITOQEl Vo ueTaBhnOel AOYW
AUPOQAS MAEXTQOAQVITIXOTNTAS TV dVO UETAAAWY.

Me Baon 1o TaQumdve SLAYQUILAY WTOQEL VO, vivel TQOPAEYM Twv mlhavwv
TUVALEOUMV et 1o aymuetiopd M-M (7)

M(I1)
Sc Y La| TiZr HI| Y Nb Ta | Cr Mo W |Mn Tc Re| Fe Ru O’.{CoRh Ir | Ni P4 Pt
gl a2 d3 a4 ds as d’ d8
d2 d3 dd ds 46 47 48 49 Sc
a=l {a=15{ a=2 | 0=25] a=3 |n=35] n=¢ [ n=35 dl v
$=0 [ S=1R | S=1 lS:l/’l $S=0 [ S§=12 | S=0 {S=1n La
¢ ds dé d7 d8 ¢ die Ti
n=2 n=25 n=13 n=135 n=4 n=135 n=3 d? 2
S=1 S=12| §=0 | §=12| S=0 {S=1/2 | §=0 Hf
dé a7 48 a9 410 dit v
n=13 n=15 n=4 | n=135 n=3 n=251d3 Nb
$=0 S=1n §S=0 S=12 §$=0 S=1in Ta
g8 d9 a10 dgit gl2 Cr
n=4¢ | n=35] n=3 [ =251 n=2 |d¢ mo| M'(ID
S=0 } S=12 | §S=0 | S=12] S=1 | W
di0 dtt dlz at3 Mn

2 {n=105[d5 Te
|

n=
s=0 |s=1n1 5= S=12 Re

g1z at3 414 Fe

MEREN n=2 =15 n=1) | db Ru
S=1 S=102 $=0 Os

atd dts Co
a=1 |a=12{d7 Rn
n = Bond order S-0 b Ir

S = Spin State
Yymue 5. [Mibavol ouvolwouol UeTOfaTinmy  HETAAAWY it TA  OVOETEQU
UETHAAOTTOQMUOLVIACL OULEQ).



A.  AwpgQn pe TOAAATAO dE0UO HETALAOU-HETEALOV.

1). TuvOeon.

1) 20vHeon OUOUETUAARWYV QUUTAOHWY.

Ta. oUOUETAMALALA TTOQPUOLVLAA OUUEQT TUQUOKEVALOVIHL IE TTVQOAVON VIO
#EVG GuoopNS Tovdoue Tng oudéteonc oopuoivig tou MUD 1o omoio eivar
OUVOQUOOUEVO |1” €val 7} QU0 TTTNTLXOUS VITOXRATAOTATES. € OQUOWLEVES TTEQLITTWOELS
UTTALTOUVECL OQLOUEVAL OTAUOLL OUVOEONS vitt TO OYNUUTIONO TV AHUTEAANAQY
TOd0opwY evihoemv (8-10) (mivamag 2) .

Hivaxoag 2. AVIUTQOOWTEVTIKA  TAQUOELYUATH  TTQOOQOUWY  EVINOEWV  TWV

OULEQDV.
METaAAO AEOVIZLOCVTTOX. AEOVIXOS UTTOX. [ToQguoivn
Mo, W PhCCPh PhCCPh OEP
W, Re PEt3 PEt3 OEP
Re PMej PMe3s OEP, TPP
0Os, Ru TVOLWivN TUOLOLVN OEP, TPP, OETAP

(Por)ML , ———A——r (Por)MM (Por)

AgUTeon tEB0OOC oUVOEOTS ITOTEAEL 1) LQNOWOTTOINON TOQMUQLVIY TTOY (VL
OUVOELLEVES [LE YEPUQES DLPULYUAEVIOU OL 0TToLeg ovopdtovtal cofacial (oxnua 6).

Tyque 6. Aopn Tng duToQ@uRivng e vépuod dupalvuieviov HgDPB ( DPB =
1.8-d1¢-[5-(2.8,13, 1 7-tetoaalburo-3,7,12,18tetoaneHuao )moopugivn]
APULVUAEVIOV).
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H ouvdeon tov Suegdv RuD, MoD. OstID gxohovbel tnv maouxdtw
ouvOeTwen tooeial 1LY,

M;(CO),,

H,DPB + Zn(0,CCHy), ——»  Zn(H,)DPB

M¥Zn)DPB(CO) A M(H,)DPB(CO)(CH,0H) UX.h  MLDPB)py),
MeOH py )
UV, hv I A I
——» MYDPB)(Py), —A » (M"),DPB M=Mo' Ol Ryt
Dy

Sty évioon MIL(DPB)(Dy)s ot SU0 ad Tig T600EQLE TuQUdives auvaQustoviat
EVTOS TNG XOWLOTITAUS TV dVO STOQQPUOLVIV %L OL GALES OVO €XT0S. AduPBdvoviag
I Ly OTL 1 #atdt éoo QO UTTOOTUOT TV V0 dUXTUALWY efva 3,5 !, ot dvo uéoa
OTT KOLAOTTCL TTQETTEL V' UTTOXAELVOUY (IO TOV (EOVH YEVOOTETUQTNG TAENS O¢ %dOe
UETAAAO.

18)  S1wBeom eTE00UETCAMKEY GUUTAGRWV

H toutdyoovn muQoAvon OU0 UETHAAKWOV UOVOUEQWV OLVEL Ulyud Ovo
OUOUETAAALLWOV %Al €VOS eTEQOUETAAMMXOV. H duoxohict 010 TOOTO Cutd ouvBeomg
EVHELTAL 0TO OLOYWQLOULS TWV TQUOV OLUPOQETIAWY TQOLOVIWV. ATTOTEAEOU CUTOV
qtav - 6Tl M aouwn  tawtomoinon  tov  OueQovg  (OEP)Ru=0s(OEP)
Toayuatomonue pe TH-NMR tou pivuatos. Stn meoomddeld emihuong Tov
TOPAMUUTOC avamTuyOmMHey dV0 ToQeles ouvieong :

H mowtn Paciotmre oty yonowomoinon cofacial  woQeuouivay g
WTORUTAOTATAOV 08 AVIAOY(CL e T OpopeTeAAxd (7).,

Ru'((H,)DPB(CO)CH,OH + Os5(CO) CHOH (Ruth(Os
. J(COY Yy —» ——» (RUH(OSHDPB(CO)(CH;0H),

V. h
Oy RYOMDPBGY,  ——> (O RIHDPB)

py

ZOpQova e T OgUTEQN TTOQELR TNV aQyIXN TUVTOXQOVY TVUQOAVON TOU
LLIYHUTOS TV V0 OUOUETUAALKMV (tOMOVBOUY OEEL00UVAYWYIHES TITA0OOTNOELS. H
nébodog autyy Paoiletar  ota OuQOQETIXG  duvauwtd  OEEO0UVAYWYNS  TWV
LETAANOTTOQ@PUOVAY. ATTO TV eElowon Tov Nerst, Eceli=E%cen - (0,0592/ n).logQ,



UTTOQOUUE V(L TTQOPBAEWOUUE TNV AUTUVOT TV OEEOMUEVOV EVIIOEWV OO TN
OLHPOQU TV duvaplx@v OEEoUvaywyg Tovs. Tt xdfe x.(59mV) Suupood
SuVaLLLOV VITAQyEL tia TteotTiumon 10X: 1 yu v OEeidmom piag évione ¢ TQog
pwic GAAn. Me autry Tn uébodo wooei v emtitevyBel xar n oUvOeon duleov e
OUAPOQETIHOVS  TTOQPUOIVINOVG UTToRUTUOTATeS. H oUvBeon evioewv pe deoud
Ru=0s gupgpova 1 auth tn pébodo axorovbel tnv meoaxdto mooeie (L1 (oyiua
7). Ov dvo mooguoives OEP war OETAP eivar dowwd ouoteg (otny OETAP 1o
uebivind CH éxovv aviiotaotadel amd NH) acAld ta duvautxd oEeldoavarywyrs
TV HETAAWY OL@EOOVV %uTd 0.4-0.6 V

L

mug I (S

e (Poe=)
REDOX Qgi’
AgBF L,OJDCP} ,
(mu—-u > @
discard (precipitate)
OFP = oeTar = O
7 / KLV” \/5'/1
‘\I LI\; =N HN-S
NH N _Z" .
_</\‘ /?_ & YVY_ =
H
E:J Ee = Bt

Yyqpoe 7. 20v0eon  xal TOUOVMION)  ETEQOUETCAMAXMV  TOQQRUOLVAY,
ETEQOTTOQYPVOLVDV XL TETQUALUITOQPUQLVDV.

2) Pusxoynuinos yeouxtnoionds ne H-N.M.R.

OMt 0L DLpeQn £ouv dU0 CELOONUEITA {UQUXTNQLOTIKG oTd (pdopate HH-
NMR - (1) §ev VAQyouV YMUES UETATOTIOELS AOY® CEOVIXDY VITOKATEOTUTOV B)
MOV TNG U LOODVVOLIKS TV S0 TTOQEUQLVIV OEV UTTAQYEL TUUIETQIO S TTQOS
emimedo. Ta  pebvhevind mowtdovie g OEP xow e OETAP  eival
dLO0TEQEOOXOTINA ®aL epgaviCovial ooy dU0 TOAATAES ®OQUpES. Emiong v agyn
TEQLOTQOPN TwV VUMY ot hipoxa tov TH-NMR pali ue v agouuetoic
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EYOUV OUV OITOTEAECU ObL YMULXES UETUTOTIOELS TWV QPUIVUALXWDV TQWTOVIWYV v
eLavIiCovIon ouv OUTAES 1 TQUTAES ©OoQUMEC. [ TV ¢mrddoom TV YMULDV
UETATOTOEWV TTQEmeL va. Oewonfel M TAQOVCIH TQUOV  KEVIQWY  UUYVNTIKNG
AVLO0TQOTIUS : ) O deouds M-M B) 0 ToQ@UOWVIKOS SUXTUALOS %UL V) Ol
TOQPUQLVIXOL VITOXATAOTATES,

Ou Collman »at Bamnes (9) avémtvEav €va YEWUETOULO UOVTIEAO Yudt TNV
TTEQLYQUEPY] TG UOLYVITLXNS AVICOTQOTTLUS TOV Oecov” M-M. Aaufdver vit’ oy Tnv
WITOAEL CUUUETOLHS TOU UOQIOV XUl TOTOOETEL TNV AQXN OTO PEVOOKEVIQO
OURUETQLUS UETAED TV OVo uetdihwv. Kabopiler wia eQuort amomQootaoig
®AOETC OTOV GEOVHE TOU OEOUOV %UL OVO TTEQLOYES TQOOTUOLUG STOU EXTELVOVIUL
OUOUEOVIXA dITO TO %EVTQO TOV SECUOV (OYMUa 8 ).

B > 8
0
4
|
LR
; — >/ O y—H
Ru T
334 He  Hyy
Ru,

Tynua 8. Mayvitixn avicotQomtic Tov deopoy M-M. MOVIERO avagoQds i
v évoon [(TPP)Rul,.

TO00 M UOOTUOT T (KOS SLUVIOUATOS UETAED UETAANOV-TQWTOVIOY) 000
oL M Yaovid 0 (Yovid LETAED TOU SIUVUOIUTOS T %l TOU Baatzov GEOVE TOV HOQLOV)
#000ICOVY TO Uévefog TNG CAANAETIOOUONG dLat HECW TOV XWQOV TOV dEouov M-M
0T TTOWTOVLY, TV Vtoxataotatdmv (12)

Me BAom To TOQUITAV® Ot YMIUKES UETATOTTIOELS TV OWEQWY QPUIVOVTOL
OTOV Tivara 3.



Mivaxag 3. XNUKES PETUTOTTIOELS OVOETEQWY OLUEQMY TTOQYUQIVIXMV TUUTAOHWV
ge CeDg ag 21 OC,

CH; !
| H Q‘CH
3
H H .

H - H ¢§ H
a
Ho' m'
_é" Hb M ) — :
CH
CH3 Hb ’
H H, Ho Hm
IMYOEP)L, [MYTPP),
IMIKOEP)],
CHp IMILTPP)]

M Hmes() Ha Hb CH3 HB HO Hm HO’ I‘Im’ CH3

Mo 920 432 392 1,78 {885 709 709 963 780 257
W 842 4,11 3,776 1,67
Re 645 397 370 163 |800 710 718 9,04 759 247
Ru 10,14 2551 11,0 342 |-14,14 646 749 1325 928 345
Os -108 1156 783 197 |-1.19 6,01 752 9,70 852 3,11

Onwe Prémovpe 10 PHNMR pag amoxchvmter av éva duueoée elvat
drapayvnTed M TaQauayvnTivd Omws Yid. Tadderyia tov Ru zar Os ta omoia
elval aQupayvntind. Autd TQOPAETTETAL %l a0 TO UOQLUXO SLdyQUuUUd TOV
Cotton (mwivarag 1).

To. dupen Tov W et Mo tov €400V TETQUITAO Oeaud etvan opayvntxd. O
0 0eoUOS TTQOEYXETAL amd TNV Emidivym Twv dxy - dxy TQOXWXWDV 1 OToid
£EQQTATAL 0O TO OXETIXO TQOTUVATOALOUO TWV LOVOUEQWV KUL E(VAL UEVLOTH O
EXAETTTIN OO Qpwan. Ta dLueQn Ue O OeoUd Oelyvouv eveQyeuumd POayLUTU
TEQLOTQOPNG WG TTQOS TOV (EOVE TOV OEoUOV. O VITOAOYLOUOS TWV EVEQYELUAWV
POUYUATWV TEQLOTQOPNG EMLTEVYONKE (e PACUATOOROTLLC TH-NMR  petaphneic
Beouonaoiac?). Ou evéoyeteg Tov £ovv HeTondel e Tn TVl ouTh QaivovTal

oTov mwivora 4



IMMivaxag 4. EVEQYELES EVEQYOTOINONG TNG TTEQLOTQOPNS TV diueguwv W xuL Mo
[(OEP-X)MM(OEP-X"]

METaAAO X X’ AG¥1o1 (Kcalfmol)
W D-TOAVAO P-TOAUAO 12.9+0.1

Mo P-T0AVAO P-TOAVAO 10,8+0.,5

Mo CHO CHO 10,740.5

Mo NCO NCO 9,840.5

Mo CHO H 9,840.5

TTaoatnoovue 611, Ta duieen Tov Mo (4d) éovv meQimov 10 (Do evz—:@yuuﬁcc’)
POy sTeotatoogns (~10 Kcal/ mol) xal ot tov W (5d, 12,910,1 Kcal/mol) éxet
TLWUN 5TEQUTY 20% peyahutegn amod exelivn tov Mo. AUTO oeldeTdl aTn UEYUAUTEQN
EXTCOY TV 5d TQOYLOHMY TOVW XUl OTN UEYUAUTEQT £TIXAALYY TOVS TOV E€XEL OUV
ATTOTEAETUQL TN OMULOVQYIC. LOY(VQBETEQOV OETUOV.

Av 7Ol 0T¢ QQAYUATA TEQLOTQOYNS CUMUTTEQLACUPAVOVTUL UL OTEQUAES
GAANAETTLOOAOELS £V TOUTOLS IWITOQEL vt BewonBotv ouv £VaL XUTWTATO OQLO TTTV LUYU
0V deouov M-M. Merétec ¢’ GAAQ ovotiudta Bétouv éva avotdto O0Quo 20
Kcal/mol atnv 1oy ¢utov TOU JECUOV.

STCL ETEQOUETUMALXAL T” Topa TOV Ru »aw Os elval o8 0EELOWTINN nATAOTAON
+2 %ar §xovv T 1OLES nAextToocQvnTikoTNTes ®atd Pauling (2.2). Emouévie T
dupeon Ruyp, RuOs zar Osy avapéveton va, £(ouv T (Sud, Sty QAUUATA LOQLOHMV
TQOYLUAWDV, TIC (Dleg MAeXTQOVIRES dapoopaoels (02 a4 6ub4 m+2 y v idu
XATAOTOON Spin %o TAQOUOLES PUOLKES LOLOTNTES. OL TUQUTNQOVUEVES OLUPOQES
OTLS YMWHES UETAUTOTIOELS YL TTUQOUOLES EVAOELS UTOQOUV V' auTtodofovv og
CARCLYES OTTIV MAEXTQOVLXY| TURVOTNTC OTO UETOAALLO REVTQO.

3) Xnuxn doaoTixétnTa

O deoudg M-M pmooel va duomaobel maQousic ®KaTAAANAOU WITOXATAOTUTT
TUVAQUOYTNS OYMUATICOVTUS eVOELS e QUG auvaQuoyns 6 Tov Turtov M({Por)Ly
(L=THF, py).

[(Por)M}, —L-> 2(Por)M(L),

AVTLOQAOELS UE VITOXUTAOTATES VEPUQUS Omws muQalivn, 4.4-dutvQudivn
OdMYOUV OTO OYNUATIONO YQOUUUIXWY TTOANVUEQMV TA OOl 1e 0EEidwon dlvouv
OTEQE VAXA MPTANG aywyOTNTAUG.



B. Auwepn pe atAho deouo.

1) Yuvheon.

Ta UOVA YVOTA TOQHPUQLVIXA OLUEQN pe artAd deoud ebval Tov Rh wat Ir.
Ta owpeor tov Rh Tooaoxevdfovial e oEedwTxn M UE OeQuixy] OUOAVTIXY
dtdomaon Tov deopov Rh-H (13) tov avtictorov vdowiov (OEP)Rh-H.

112 O,
2(OEP)Rh-H —— [(OEP)Rh], +H,O
A
(OEP)Rh-H —— [(OEP)Rh], +H,
benzene

DwtoAvon Tov (OEP)Rh-H 0g amaeQuuévo Pevioitlo TaQdyel TO AvIioTOL(O
duueéc(10). Emione ue gwtoivon tov TPPRhICORI1M xa (OETAP)Rh-
CH3(17) tapdyovron T° aviiotoy StUeo. :

H avtidoaon tng ehevbeong Pdong HrDPB ue to aAdty tov Podiov
[Rh(CO)Cllp mov axohovbeitar amd oteidwon ue Iy (18) waodyer 1o avtiotouo
SLUETOALLO CUUTTAOKO.

H ouvBeon tov duweovs Tov Ir, [((OEP)Ir]y wwogel va oayuatomombel ue
POTOAVGT TOV AVT{OTOLKOV OQYUVOUETAAAKOV TTagaydyov (OEP)Ir-CH3 (20)

To dwueoéc (OEP)Rh-IN(OEP) eival 10 mQMTO UETAED eVOS UETABATLAOU %L
eVOS UM UETARATIROV peTdAAov. H ouvBeon Tov axolovbel TNV TAQURATW TOQEL
(21)

NaN(SiMe)
(OEP)Rh-CI —— (OEP)Rh-H ——  [(OEP)Rh]~

(OEPIn-Cl_ OEP)Rh-In(OEP)

[odogpata emitevydnxe pe uic véa ouvlet ooeio (22) v oivbeomn twv
greQoneTeAMxwv  (Por)Rh-In(Por), (Por=OEP, TPP) xat m peAéIn  1ng
OQUOTXOTITAS TOVG.



[®]
[S]

2) 1lH-NMR

Ta ououeTdAALd  OupeQn  elval  duapayvnmeid  Oltws  WTOQOVUE V.
TEORAEWOUUE 1Tt TO dudryoauua Cotton (& mt & 164 4 je T TUEN deopov
eva (CTivonag 6)

Mivaxag 6. Xnuixéc petatormioets dupeowv og CeDeg
IMIOEP)]
CHp IMITPP)p

M Hmeso Ha Hb CH3 HB HO Hm HQ' Hm’ CH3

Rh 9,17 450 400 1,78 (8,68 7,13 725 9,69 780 2,54
Ir 8,91 435 390 166
Rh* 443 380 1.8

Rh*=[(OETAP)Rh]2

2y evoon [(OETAP)RI]2 oev umdQyet 1 ynutxt wetatdmion TV Uebvirmy
d0YOVY (=CH-C) viati éxovv aviwataotadel amd dlwta (=N-C). 210 dLueés
[((OEP)Rh]p 1 amthn zoougn Tev uebvizov mowiovimy emnoedletal wd v
VIOXATAOTAON ot0 Rh, eved m uayvmuxy) pwn ooduvapie, Twv  UEBUAEVIXWY
TQWTOVIWV (ABX3 c0oTnLe) emNQEACeTal ¢Itd TNV eyyUTNTY TV 000 TTOQEUQLVIAWY
duxtuhicov. TIGvm otig S0 ¢uTES TUQUTNONOELS PUCIZOVTUL OL TTEQLOTOTEQES UEAETES
TTOU GPOQOVY TIS UVTLOQUTELS TOU SLLEQOVC.

Tynpre 10. LH N.M R tov diuegovg (OEP)Rh-In(OEP).
Ot YMUIRES (ETATOTIOELS 08 VYNAG TTedl TV PEBUAEVIROV %al [ebUALRQV
TOWTOVIWY  OTwg %t Ot OO TOAMUITAES HOQUPES TV OWLOTEQEOTAOTIUAWY



Me avAaAOY0 unyevioud oupfaivel xal m avtiduon 0EELdmTING TQoodng tou
BevCuroBowpidov.

H Oeguuny) aviidQuomn Ue UAXVAOUQMUUTIAA LOQLY. OVURAIVEL (TTORAELOTUA(
otV ahxUALey C-H Opddu #ut TaQdyovial Td OQYUVOUETUAALKG TUOXYWYU
(OEP)Rh[CH(Ph)R] dmov [R=CH3, CH3CHz, CH3CHCHp, CH(CH3z)pl. H
oMUUoie TN VITAEENS eveQyorTomuévoy Beviuhiron H vivetal avtilnrm amd 1o
Yeyovog OTL Oev aviwod ue v évwon PhC(CH3z)z (tert-butyl benzene).
[TaoateTaytévn DeQUOAVON TTQOXUAEL LOOUEQELWON LU T ETUQPOQ TOV deouov Rh-C
aIto 1O PeVEUALRO AvOQUrd 07 £vat AYOTEQO TUQELLTODTUEVO UARVALLO .

AEloonueiwtn etvar 1 avridguon evegyomotiong tou CO 08 TOAOUOALD. =€
Deouonoaoict  dwuatiov (T=297 0K, Pco=0,2-22 Atm) vmdoyel ic LO0QQOTE it

WETAED d00 ewdav 31, 32)
[(OEP)Rh], +CO ===[(OEP)RhL,CO

[(OEPRhL,CO === (OEP)Rh(CO)Rh(OEP)

H oouny ov  «modldetdl  0T0 WOVOXUQPOVUALLO  Taodymyo
(OEP)Rh(CO)Rh(OEP) eivar  pict  OULUETOWY  UETUAROXETOVY  Ug  Tumrd
OUOLOTTOAKG Oe0pO PETEED SV uovadwv (OEP)Rh xaL 300 Sp2 TOO/LHDY TOV
GvOoama (32),

2& V\WNAES TTLECELG HAl YUUNAES OeQUOXQUOIES €x0ovite OUTAN TUQEUPOAT TOV
CO =L oymuatiopd tov ragaywyov (OEP)Rh(COYCO)Rh(OEP). I'ia 1o TaQdtywyo
autd peréteg TH-NMR xal 13C-NMR érovv SelEel Tnv £{00d0 800 ovadwv netaEy
TV LETAAAV Rl TO oynuatond deopov C-C .H 1,2-abavodiovian vépuoa CrO2
2= gyMUATICETAL UE TAQEMBOA %l avarywytet oVCetEn Twy dvo CO.

2TO CUUUETOWMO UOVORUQRBOVUAKO TAUQAYWYO M evEQyeLd Tou Otouov Rh-
C=0 ¢ival 4943 Kcal/mol. H duvaun mov wOel Tny avtidQaon 5tooc ta. OELd vie Tnv
JUTAN mageuPoin elval m avEnon Ing evégyelug Tov deopov Rh-C=0 xatd S
Kcal/mol (54+£3 Kcal/mol). AvVEnon g tdEng avtic dwalohroveital Bdon tng
0TEQEOYNUELUS. 2TO HOVORAQBOVVALXO TRy wyo ywvid Rh-C-Rh tovAdyiotov 1300
elval avayrale Yu Vo, €YOUIE %UL TOUS OO0 TOQUUQLVILOUS dUxTulovs. Z€
avtiBeom 1 awbavodLOVEXY) YEPUOK TOVS ETTLITOETEL VAL lvUL 0%edOV TUQUAANAOL LLE
UEYHAVTEQY ATOOTAON UETUED TOVS.Ob TLIES TNG evEQyeLas deoiov Rh-C wat ota Ovo
TOQUYW YU DHALOAOYOTV BEQUOdUVUULXG TNV TUQERPOAT TTOV guupaivel 0’avtd To
oVOTHUA.

AVEAVOVTUS TIG OTEQWHES &TLOQAOELS OTO TTOQPUOWVIXG OUHTUALO [LE TOVG
LATAAANAOUS UTOXUTHOTATES WTOQOVILE VL EUTOOICOVIE EXAEXTIXG TO TYNUATIONO
TV UOVOLUQBOVUAKWV TTAQUYWOYOV ®UL E(OVIE TYNUATIOUO TV -OULETOVIAWY

TaOUyywy ot Tteg ouvimeg 33) [(TMP)Rh]-.



To oweéc{(OETAP)Rh] avtidd ue avdioyo tQdmo e v [(OEP)Rh],
UM e OYETWHES TAYUTNTES (QWeETES TAEeLg peyebovg mo aoyég, eve  Oev
T0ATNROVVIAL avtidodosts ue Hy, CO, Hp/ CO, CH3CHO (17). Autd vmodettviel
oty n evBuATTia evegyomoinong v v opdluomn Tov deonov Rh-Rh eivar TtoAD
UEYOAVTEQN %l OTL OV €ELCOQQOTEITUL U UvTioTou avENnom twv evBaltiomy
duqomaong twv (OETAP)RIh-C war (OETAP)Rh-H.

AvVAAOYES €lval 7aL OL AVTLOQAOELS TOu OueQovg [(OEP)Irly oL omoleg
TOAVOTATA TTQOYWQOVV ETTLONGS ALt UECOU TNG OUOAVTLANG OLAOTAONG TOV JETOV I1-
[x(20),

Exsooustcdhind.

To dwuegec (OEP)Rh-In(OEP), 010 07T0l0 £x0vpe OV0 OLUPOQETIALE UETUAAL
LE OLUPOQETIRES OLOTNTES, €XEL TN OUVUTOTNTC OWUPOQETLAMY OQUOTIXOTITWY O
»@Pe petahro. Aev avtded ue COMHp, CH3NC, CHp=CHCgHs. Emiong oev
OVVAUOZETAL e oL 0GTES NMAexTQOViwY OTtws P{OED)3 e oo Tov 1 dow) Tou
noolov delyvel 6tL 10 Rh elvar wooottd ota uoouwr cvtd. H adodvewt tov
TOQOVOLALEL DElYVEL TNV TAQOVCI TOAWUEVOU OECLOV OTOV OTTOL0 WITOQOVUE V’
astodwoove Tov Turto : Rhi(D)—In(IDt. To avidv [(OEP)Rh]- e ovumAnowuéva ta
d72 1oy Dat TEQUUEVOULLE VL DO Tav SATNG TR OV EATNG TAEXTQOVIWV.

YTOOTHOWEN TV TTHQUITAVD UITOTENEL KL M) TEZIO- EXAEXTIXY] AVTIOQUON e
10 CH3L

(OEP)Rh-In(OEP) + CH;l — > (OEP)Rh-CH; + (OEP)In-I
H %atevbuvon Tng aviidQuons eival 08 TUULEVIL [LE STUQTIVO@LAT VITORUTAOTUOT
tov I~ ammo 1o [(OEP)RK]™ . Tnv (Ot dQUoTxdTNTU (O TQOS TV avtidQuon Ue 1O
CH3I deiyrvouv #ut T VTOROWTH ETEQOULTUANMNA WIOOELAVVIOVTIAS TNV (OL TTOADON
70V deapov Rh-n(22),



4) Mehéteg ne oaxriveg -X.

Yynua 1. Asewdvion Tov duueoous (OEP)Rh-In(OEP).

310 SUEQES OL TTOQWVOLYLXOL dCHTUALOL YwOICovTay watd 3,41 A, amdotaon
OYETLRE UeYAAN 08 oyéom ie TV avtioTowym Tov duueQovs [(OEP)Ru). Avtd deiyvel
OTL VITAOYEL UWIXOT CAAMAETTIdOON UETAED Twv 510 doxtuhiny. To Rh eivan 0,01 A
£xTOC TOV TTOQPUQLVIXOV ETTITESOV 1AL TO In 0,83 A H awéotaon M-M eiva 2,584A,
aoxetd ueyadvteon aiwd Tty astdtaon Ru=Ru 2,408 A 7ov amodidetar og SUTAS

OEOUO.



ETEPOIIYPHNIKA XYMIIAOKA ME AIIAO AEXMO TOY TYIIOY
(Por)MM ' (L).

AVO THEELS OWETUAMKOY UM PETURUTINWY  UETUAROTTOQPUOLYDV  £XOUV
steouryoaupet. H mTomtm mmeQuuAslel guUITAOX® TUTTOU OOTN-0exTN (14 opdoa) xdl 1
QEVTEQT ETEQOITVQNVLAE GUTTAOXA e 0 OO (13 ouada).

1) Zdumloxa TUTOU d0TN-0E%TN.

H ouvBean Tmv oUIITASR@Y AUty dxohovbel TIC et mooele (34-30) :

NaoFe(CO
@onmc,  22PCO - poMEe(cO),

M=Sn, Ge
Por=0OEP , TmTP, TpTP

Hg(Mn(CO)s),
Sn(TPP)(Mn(COLHgMn(CO),

(TPP)SnC,

M(Co(CO) 9> Sn(TPP)(Co(CO) sM(Co(CO),

M=%7n,Cd,Hg

>10-0utepéc (OEP)SnFe(CO)4 n ondodw (OEP)Sn puoel va Oewondel oav o-
dOTNG SVO MAEXTQOVIWY 0T 48 TQOoYWd ToFe. o 0molog PoloxeTal o€ TuTLkT
oEeldwT vatdotaon undév. Kat’ avarovia zor ota dween (Por)Ge-Fe(CO)4
artodidovTaL 0EeLdmTINES xuTaoTdoels Ge(1D)-Fe(0).

T ovummhone  autd  eupavitovy  gdopata UV-Vis pe 00  Tawvieg
wTooENoNG  0Tn 7eQLoyn 350-453 nm  xar OV0  GAAES OL  OTOiES  Elvall
WETUTOTLOUEVES TTOS TN #Owxtvn TTeQLoyy (540-630nm) oe Ox€om UE TNV TEQLOYN
artooedgnong e Soret tawviag (37). Ta gdouate autd arodidovidL 08 p-Trmov
“hyper” TTOQPUOIVES OL OTIOLES TTEQLEXOUY HETCEAN %UQIMV OUAOWY 08 YUMNAES
OEELOWTIHES KUTUOTACELC,.
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H %Quotahhoyoupint} wekétn tov ouumhdrov (OEP)SnFe(CO37) (aymua
12) emiBePatwvel ToV aQLOpd cuvaQUOYNS S Tou S xal TNV extdg emuwtédov BEom Tov
(0,818 1. To unrog Tov deouov Sn-Fe eivar 2,492 .

2ty évoon  (TPP)SaMn(CO)4HgMn(CO);5 o Sn éxer  emiong  cobud
ouvaopoyg évte(33) (aymua 12) pe wiikog deouov Sn-Mn(1) 2,554 1 .Avtd ToL urin
OEOUMV €LVaL TA UIXQOTEQU TOV €0V TaaTnonBel yia deopd Sn-Mn. O deopdg
Mn(1)-Hg eivalr  umotegos  (mweglmov =atd 0,03 Y amd v aoyn
evwonHg[Mn(CO)s]p. H pelwon auth wmoel v’ asrod00ei 010 m-0e0Ud eTavapoQds
7OV Oé%Tn Mn(1) 1o Sn xaHg.

cize . canp

Tynue 12, Aoun e oxtiveg X TV (OEP)SnFe(CO)4 7l
(TPP)SnMn(CO)4 HgMn(CO)s.

QEeLdouvaymyn.

Ta ovpmhora (Por)MFe(CO)4 vplotavial 000 avaywylxés 0Qaaels waul wid
oEeidwon. H avaywyn ovpfaivel 0To ToQpuLvixd CUOTHIA 1AL 1) 1000 Vo
NAEXTQOVIWY ANATEL TO %UQUXTIQU OOTN TNG UETHUALOTOQQUQIVNE £TOL (DOTE LOYVQA
AOVITIXA  QUVALAN  CTTCLTOUVICL YUt TNV CVOY@yn NS OLONQOXUQOBOVUAIXTG
op@dac. Ta ovpmhoxa Tov Sn avdyovial o ko 37) ovugova e T oxeTud
ueyahvteon mhextooaovitledtiia tov GelD (2,01) oe oyéon e Tov SndD (1,96).

2TV 0Eeldwon Ta TEAKA TTQOTOVTA Yiat To. ouuthoxd, (Por)MFEe(CO)4 elval
1o Fe3(CO)pp xan [PorMUIV))2+ Ta mootévia autd oymuoatifoviar Hetd T
TUVOLXT (ITOOTTAOT OO MAEXTQOVIWY Kt TN SLAOTTAOT TOU OEOUOU M-M.




Absorbance

2) Ere0omtvonvixd 6Uumloxo pue 6-0e0uo.

ZTA OUIITAORA (Ut oty oudde M (L) to nétadhoM ™ eivat: Mn, Co, W,
Re, (38-40) 1 0 vmoncraotdnng L : CO, Cp (Cp=ruxhOmevIadevino).
H givBeom Toug yivetan e Tuonvoguhn umoratdoteon tov Cl g (Por)M-CI umd
10 aviov (M ()]~ 38). Sty mreoimroon Twv WOLOTOQQUOLVEY 0 TYNIATLOUOC TOU
UITOQEL VAU TTQUYUUTOTOMOEL UE UXTWORBOANON TOU GAXVAO M (QUAOCUUTTAGXOU
oot Tov Mp(Lyy (38),

Ta pdonaro UV-vis drrotehouvTal arrd dV0 ®oQUEES 0TN TTEQLOYN Tng Soret,
v tovies T (uetaEv 355-387 nm) waw tny towvia [I( 446-457 nm), eveo VtdoLovv
Vo M TEeg Q Tawvieg oty 0QUTY Qo). Kabe GUMmAOXO OElyVeL YHQuUTNOLOTIXG
PACILA UITOQQOPNONG TUTOV “hyper” TToQepuQLv™V (oxnue.14)

=
wn
T
Absorbance

1o

i

ADbsorbance

[IRVARN

0s |

0.0 0o

1 ot 1 1 1 - N N

/ VY \\. e / « 8

400 500 600 400 SO0 [t 40X S01)
WAVELENGTH (am}

Wavelengh, nm Wavelenyiy, nm

Tynuoe 14, OGouaTe MAEXToOVIXTS artoognomns Tov ¢) (OEP)In-Mn(CO)s, P)
(OEPYTI-Mn(CO)s, v) (OEP)Ga-Re(CO)5

Ou Q tawvieg amodidovtay oe T>m* uetaPdoels eva 1 Tawvie I mbavotata
ogeiketal oe (npz)—a* petefdocts. H avedovia TV HOQUUAMY OUVTEAEOTWV
amooBeone e(ID/ e(l) neTaRAANETUL 08 TUVAQTNOT TOV TTOQPUQLVLXLOU OUXTUALOU il
TV AEOVIHMOV VITORATAOTATOV. To 1Eye00g TS avaAovine TOV TUQUTAvW AGYOU
amewovitel 10 PadUd TG UETUPOQAS QOQTION CITO TO WETAALO OTOV TTOQMPUQLVLKO
donTuAM. H HeTagod @ootiov v to v Tou T1 elvan wxdteen tov In av %t m

N

60O
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@UOT TOV SeTUOV TI-M €€t PEYUAVTEQO OUOLOTTOMAKO YAQUXTNQM. ZUYHEXQUUEVL YL,
Tt gvpthoxa (Por)M-Re(CO)s m avarovia e(ID/ &) axohouvbel ™ 0wl
TI>In>Ga>Al , 1 oroid, cupuBad(Zet e TNV MAEXTQOUQVNTIXOTNTA TWV UETAANDV %Al
TN UELON TNG TAOTS YO LETAPOQX oQTiov. H idie oewpd axohovbeital xau yiol To,
gUUTTAOXE, TOV TUTTOY (POr)MCH3 (oyxnua 15).

Al InGa T

20 7T —

(TPPIM(CH3)

(TPPYMRe(CO)s

(OEP)M(CHa)

(OEP)MRe(CO)s

1.6 1.7 1.8 1.9 2.0 2.1

Electronegativity

Zynua 15, Zyéon tng avaroviag e(I1)/ e(1) we TEOS TNV NAELTQOUOVNTIXOTTA TOU
KEVIQUAOU  RETAAAOVL vt T ovumaoxa  (Por)MRe(CO)5  wat
(Por)MCH3.

H evawoOnoia tng avaroviag edl)/ &) oe cAAayEés OTOV TOQQPUOLVIXO
SUXTUMO M 0 dEOVIXOUS VTOXATAOTATES elval WEYOAVTEQN Yud T O£Ld
(Por)InM " (L) og oyéon ue tn oewpdt (Por)TIM " (L). Ot duapoéc autéc artodidovTal
ot UEYCAUTEQN HeTaTOmON ToU T armd 10 ToQeUOWVIXO €TiTed0 Tov pwali pue
ALUPOQd 0T MAEXTQOUQVNTIXOTNTE  CUVELTPEQOVY  OTN  WXQOTEQN UETUPOQA
NAEXTOOVIWV YLd, TaL oVWITAO®A Tov T1.

Ou Q tawvieg twv ovprtAdoxwy (Por)TIM ™ (L) elvat UETATOMIOUEVES TQOS TO
HOUNLVO OF OYEOT UE T  AVTIOTOLYA TaQUywyd TOU In. AUtd onualvel 0T 1 eVEQYELXL
TV T petalaoenv glvar pwotegn yie to T Emlong vuw T stapdyoye Tng
(OEP) ot taivieg eival LETATOTLOWEVES TTOOS TO ROXALVO O O%EOM UE TW AVTLOoTOLLU
Taodywye Tne (TPP) Adyw ueyadvteQns paotzdttas tng (OEP). Me tn peyahvteon
BaouxdTiea tng ovvdetta ertiong xow m avaroyia e(11) / (1) n ool eival prQoteQn
ot oyéon pe 1o (TPP) méoaywya e Toug BLovg dEOVIHOUS VITORUTAOTATES.

Tot JH-NMR elver Tumued Statonyvitiddvy LetaAhomroQguolvav. Ta “meso”
H toov (OEP) T0Quy@ywV TOV OUVOEOVTAL UE TO (POQTIO TOU XEVTQLXOU UETUAAOV
g OUV YMIKES LeTaToTioetg LeTaEy 10.35-10,44 ppm #al AVTLOTOLLOVV O€ NETUAAO
0g OEELOWTIAY HUTAOTUON +3.
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OEeLdoavayay.

2t ovpstAoxa (Por)MM " (L) WTOQOVUE VO €LOVUE avaywyn evog 1 Ovo
NAEXTQOVIWV CVIAOYX LLE TOV TTOQPUQIVIXO OUXTUALO, TN BeQuorQuald, Tn guon Tov
UETAALOU ®att TOV uroxaTaotdtn M (L). H 0tafe0dTntd Ty evOLGUETV AVIOVIKDV
oL elvar L) Too Yo T oewpd tov Tl 600 «at Tov In.

Kdafe (Por)MM '’ (L) vetotatal dUo 0Eedwoels oL 0moleg aupaivowv 0to
oVOTNUA TOU SaXTUALOV. Zta ovpAoxa (Por)TIM ™ (L) oev cvuPaiver dtaomaom Tou
deouov TI-M uetd tnv oWty o&eidwon (v M (L)=Re(CO)5 oev ovuPaiver ovte
KO ETA TN OEVTEQT 0Eeldwan ).

Ta amotedéonata avrd oelyvouv OtL e HOMO Toyemd avixouv 010
TOOPUOWIXO OUXTUALO aveEAQTNTE a0 TO WETOAAO. To 0 UETCAMKO AL 7T
TOQPUOIVIHAL TQOY LM elvaL STLO XOVT( YLt TO In 0g ayéon pe 1o Tl Auto odnyel oe
1L 0OTEQO KOG OEO1oV M-M %t 08 0TAOe0d OUOETEQX., LoV M STTAL OEELdWUEVA
saodywya (Por)TIM " (L).

O guvorLZOC UNOVIOUOC OEEIOWONS QUIVETL OTO TTUQUXUT( TN

_e_ _e‘
(Por)MM'(L) === [Por)MM'L)" === [(Po)MM'(L}*"

{(Por)MT’ /-[(JPor)M]2+

ML)

(Pon)H, ]
, TTootovra -~ QTYoQN
oEeldwong
_e'

MD] —— 12M D),



MONOAJAXTATA YAIKA METAAAOHNOP®YPINQN

OL eVAOELS CUVAQUOYNGS TTOV UITOQOVV VI TYMUUTLOOUY TTOAUUEQUXES AVOISES
UTTOTEAOVV AVTIXEIUEVO EXTEVOVS EQEVVUS AOYW® TWV doVVAOLOTWV WOLOTNTWY TOVG.
OL PayvNTLHES, OTITUKES, NAEXLTOIXKES HAUL UYWYLLES LOLOTNTES TWV EVIDOEWY (LUTWV TLG
AUOLOTOVV RUTHAANAES TTOWTES VAES OTY KATUCKEUN UOQLUAMDY UAYVITLADY HUL
NAEATQLMV VALKV, UN-YQUUUX®Y oTTikwV (NLO) VAWV %ol  CGUVOETIXWY
UETAALOOYWYWV. OL LOLOTNTES TWV EVAITEMY CUTWV (VAL OUVAQTNON TWV YMULAWDV,
TAEXTQOVEHIDV KUL QOULKWDV YAQUXTNQLOTLXWV TOUC,

Ot pooLtaxol #QuataAlol oL omolol Pacifovrar 07 éva UETUANOCUUITAOKO
Wtooel var elvel VYNNG ay@yOTITAS ¢V LavortoLovvTar do oovrtobéoelg (41)
) TC¢ UETAAROOVUITAOK TTQETTEL VAL ELVAL EVOUYQUUULOUEVA TTQOS Uit #UTEVOUVOT
%OL O TETOLESG OLUOQUUXES (LTOOTAOELS (DOTE VU, ETLLTUYYAVETUL 1) ATOOTACT TTOV
CITALLTELTCLL YLeL TT) TTOQEL TNS Ay YLUOTNTAG %Al B) T UETUAAOCUUTTAO® STQETTEL VU,
EYOUV UM AxEQULO 0lOLBRO 0Ee(ldmwoNG, OAudY 0TO TTOAVUEQES OL LOQUUXES OVIOTNTES
TTOETTEL VUL £LOUV LEQURIS HUTELAANUEVU TQOY LKA 0OEVOUC.

H omoudatdTnTe TNg WTAQENS UN UHEQUING OEELOWTIANS ATAOTAONS YIVETUL
RATAVONTN (v eEeTdooule TNV dLUOMAOL TNS CYOYLLOTNTAS.AV TAQOVIUE QLA
Eva OVOTNUC KAELOTOU GAOLOV YL TN UETAQOQA (oQTiov Ou TQémel TQTH Vv
ALY WOIOOVUE TA OETIHA KoL CQVNTIXA QOQTIH OLUOLAUCI TTOV (ITCULTEL UEYAAN
EVEQYELL. EVEQYOTTOINONS (OYMUatlS). AAAG #dL 07 éva OVOTNILK (VOLLTOV PAOLOV
UVAULEVETOL YLCL TN LETAPOQU GOQT IOV Ot TTETTEL VAL dMULOVEYNOOTHV S0 NMAEXTQOVLAL
ot wia Béom wanr xavéva oty GAAN (Oxnuc 158), OLdwaTicn Un EUVOTHN
gveoveland. TEAOS cv Ta noQuetL elval o€ e un axéoatn oEELOMTIXY] ®ATAOTAON Oev
elvay avayxn v' gAAGEoUIE TNV xaTavow) TTANBUOUOD OTT OLIQXELY UETAPOQUS
PoQTIOV (Tyuat 15v). Ze pic térotd dLGTAEN OL QOQElS TOV POQTIOU glval ehevBeQoL
VO UETARLVOUVTOL ¢mtO TN Wie Agud oty dAAn. Me qutn tn duadwaoid tooLe
ARELOTAV  QAOLDV  UE  UEQWT) OEEIdwOoM WUITOQEL VA  TTUQOVOLACOUY  CYWYLUT
OUITEQLPOQUL.

.o oo o e .e *e L .o

—_ e e — e — — — — W)

Iynue 15, TTOavES dLadLraoies oy yOTNTag.
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OL 1oQUool RQUOTUAROL OL OTTOLOL TTEQLELOVY GTO TTAEYIC TOVE OVO GUOTAUTLKA
gL TWV OTOLWV TO €ve ElVUL UETUAAOOUVUITAOXO WITOQOUV vd Bgwonbouv 1L
WTOTEAOVVIQL (TO NOQLLL dOTES D (1 TO %aTidv Toug DTP ). won noowa déxtes A (1 1o
avtov toug AU ). Me Bdom Tov TQOTO #QUOTUAAWONG TOVUS [TTOQOVUE VL T
HATATAEOUIE g eEng (42 )

M QO VHALXOL ZQUOTAAAOL
D-A

D'P+ A4

e

Evouéva TAgypata ZELWQLOTH TTAEY LT,

Ovoéteoa  Tovixd.

Anéoaln OEELOWTINY Mn axéoain OEsLOmTLIXT
M(L) natdotaon M(L) razdotaon

[ |

M1 Taxetaotowéva TIaxeTaQLOUEVA
ML) M(L)

MIToQOVILE VL €LOVUE RQUOTHALOVS TTOV CITOTEAOUVTOL (UTO TTAEYUATH OTTOV
ELOVUE EVIOUEVES TIG HoVAdeS D xal A (EvouEva TAEYUATA) 1 ®QUOTEAAOUS OTTOU
aUTES Ol LoVEdeS oymuatilouy Eeymwolotd TTALYUUT. 2T TTOAUUEQN EVWUEVWV
TAEYUATQV TU UETUANOOUUTTAOXC €lval ouvdéteo 1 wvixd. O povédes 1ng
RATYOQLUS  QUTNG  elval  eTTiTedd OUWTAOKA  UETABUTIXWY  ueTdAhwy (D) ue

0QYAVIXA T-OVOTHUATA TVTOV PEVCOALOV 1 ROLVOVIC (A).

H xatmyoolet v EerwQLoTev TAEYRATOV UE UN axéQaly OEELOWTLY
WOTUOTAON EXEL TUES AyoYLUOTNTAC O ~ 10 - 500 Q-1 em-1 o cvEdvouv pe
uetoon g BeouoxQaoiag. ZTn ®ATNYoQLe CUTY} AVIXOUV T JTEQLOCOTEQU
UETUAAOTTOQQPUOIVIAG  OUUITAOXK TV OTOlV M VYNAT xMuixkm #ar OeQuuxn
otaBeQdTNTAL OTTWS ETIONS Xt M OVVATOTTH TOVS VU CUVHQUOLOVIAL UE HVQLL KO
HETAURATIRA UETAAAA TTALQEXEL TV TAON TYNUAUTLOLOU OUOUETWITWYV TTAEYUATWV.

H 30pooen ymuelet TV UETEAAOTTOQQUQLVIV XUt TV  OYETLLOHEVWV
HOHQONUAMAWDY  OUXTVALY (pOAOXVAVIVES) UaG TAQEYEL TN SuvaToTna va
UETUPUANOUUE TIC TAEXTQOVIXES (OOTNTES TOU TTOAUUEQOUS UETHBGANOVING TO
KEVIOWO UETAANO, TO  TTOQQPUOIVIXO  OUXTUALO  R®OL TOVUG  TIEQLPEQELIHOOVS
VITOXUTAUOTATES.

Oououéva amd TC STOAVILEQT CUTE TAUQOVALITOUV AYWYLILES OLOTNTES UETA
o716 OEEIDWOoN TOVg ATd 0QLOUEVA avaywYrd dmwe Iz, NOPFg [N(n-Bu)4][ReO4]. H



34

OUVAQUOTUAAWOT TWV UEQLAMG OEEWMUEVIWV ToQpuovev (DD ne 17 aviibetov
@oQTioV OVt A4 0dmyel otn o dTw SLATUEN dOTOV -OénT).

+p _q

(vAvivivhw
+
>
wiviviviv
>

2T¢ OVOTHUATA QUTA VITdQyouv Vo BECels OEEldwoNs, O TOQEUQLVIXOS
SUATVAOGC XUL TO UETAAAD. AVAAOYA ®L 1 LETAUPOQE TOV POQTIOV YiVETAL AL UECOV
e CAMANAETIB0MONS TV A-TOOYLEHMV TV doxTukiny (43NI(POI], 1 wéow e
UAANAETTLOQUONS TWV TQOYLUXWY TOV UETAUAAOV [Co(PC)I]. YTTGQyouv Ul OQUOUEVES
TeQUTTWOoELS, [Ni(tbp)l, ou omoieg etvar wiEn twv dvo. Ta aviloTolr d TAEYUAT
OVOUAZOVTUL (UXTOV 0BEVOUS %ol 07 (UTA OL (POQELS TOV POQTIOV £LCUV LOLOTNTES
1000 TOV UETAAAOU OO0 %L TOU VIOXATAOTATN. H 0y ;Tou OMULOVQYElTAL e TNV
0Ee{0WdM WToel VoL ®Lveltal HETAED TOU UETUAAOU XUl TOV OUXTUALOY OIS eTiong
AL UETAED 1O LOVAEDUS XL TNS YELTOVIXNG TNS (OYMua 16) .

M M >
MDD A M >
MDD CH S
M AM D
> qM>

Tyqual6.  Zynpatiey avameQdoTtaon NG ®ivnong @oQtiov o7 éva TAEYA
(LEHQOX VXAV DUXTVALWY OF |41 CrEQULT OEELOWTIXT XUTATTUOT).

O oyMUaTiondg STAEYUATOS WKTOU OBEVOVS elvan ETTITUYNG S TTQOS TLS
eOUUNTES IOTNTES CAMG LELOVEXTEL 0T’ OTL 1 XQUOTCAAXT] UQYLTEXTOVIXN
ETNQEALETAL (ITO ATTQOOSGHNTES %t (1) EAEYXOUEVES SuvAnEs. Mid pxen OANUYT
070 AQYd LOOLO WITOQEL V' CARGEEL TOV TTQOCUVHTOALOHO TwV LOQIWY. %Al TIG
SLAUOOLIHES CAATAETILOQAOELS Yt éva Cevydol dOTN-0éntn. Tt 1o AOY0o qutd pia
TTQOGEYYLON OTO EMEYXO TNG CQYLTEXTOVIXNG TOV faxeTaQiopatos Oa mrav 1 évewan

TV ROOLUAWDY LOVADWYV (1€ LOYVQOVS QETUOVG.



35

[1OC TV vaTevhuvom Uty £YLve it N GUVOEOT OUOUETMIT(WV TTOAMVILEQIV
e 14 (Si. Ge, Sn) ouddag touv TUTov [M(Por)Oln pe tnv oustinveon Twv
avTioToLXWV HaxQOoruxAxmv daxtvAloy M(Por)(OH) . H ueouxr oEeldwon twv
TTORVIEQMY CUTWY ETTLTUYYAUVETUL [1€ 12, ZOWVOVES 1) VITQOTIAXES EVTELS %ett OOMYEL
ot oTaeQd OEEOMUEVAL TAQAUYWYH WE CVENUEVES TUES  aywywdtntae Tid
TaQUdELYId TO TOAVUEQES [PcGeOln éyer 0= 2,2.1010 S/ cm evd 1o 0Eedwpévo
[PcGeOI . 1]1n €xet 0=1,1.10-1 S/cm

AVALOYES TTOAVUEQUXES evwoels Tng ITIA (Al, Ga) ouddug =ar tov Cr
TAQUOREVAOTNRAY Ay ¢td Tov M. E. Kenney (49). I'it Tv mTaouoxev TOVS 0L
agQyixes evwoels PcMCI, (M=Al, Ga), uetatoémoviar oe PcM(OH) 1o omold
avtoQovv pe Tuxvo HF v va oymuatiotovv moAvpeoy; tov tumov[PcMFEn. To
Tohlvuepés [PcGaFlp oymuatiler mAéyuate Omov Ot UUKQORUXAXOL dUXTUALOL
EVIOVOVTOL L€ YQUUULKES YEQuQes Ga-F-Ga xal arréyovv netaEd Toug xotd 387 pm
omwg €0etEe M avéAvon Twv axtivey X, H epaguoyn tng eaouatooxomias EXAFS
010 ¢P0Q0-0%TAEBVAOTOQQPUOLVIXG TOAVEQES TOV Ga, [OMPGak]p, £delke emiong
TNV TTAQOVOL YEpuoUus F.

Ta ToAvUEQN CUTA WTOQOVV VA OEELOWOOUV eTiong He oo Olvovtag

TAQAYWYA UE UEYARUTEQES TUUES ayYWOTNTAS. H UeyahUuten TLUN vy woTNTUS
TAQUTMRELTAL YL TO TTOAUEQES [(PC)AIFI3 31n (0 rT=5 S/ cm). H vymadteon twun
ayoyuoTTag Tov Al og oyéon ue quty) Tov Ga oQelAETaL 0T WXQOTEQT LTOOTAON
TV EVAOOEWY TOV Al %O ETTOUEVIDS OTY] UEYUAVTEQY TT-CLAANAETLHLAA Y.
ZTIS TTUQUITAV® OLUTAEELS TO XEVTQUXO UETUAAXO 1OV OEV LITOQEL Vi 0EeLdwOel N v’
avayBel eUROAN ETOUEVIS TA MAEXTQOVLYL WY WYLOTHTUS TTQOEQYOVIUL ¢TO TO JT-
OVOTNUL TOU JUXTVALOV v T ATOWM YEQUOUS OEV OULLLLETEXOUV. Kuplng T atoud
CUTA QUVELTPEQOUV OTTY OUOUETWITT OLEVDETNON TWV UUKQOHVAALADY OUXTUAIDOV

G606

(L=0 F)

H devton wébodog n “shish-kebab” emitoémel tn 0UvOEOT TTOAUVUEQUAMV
AAVOOWY OTTOV T HETUAAL TV WHAQOXUKALAWMV OUXTUAWY TUvaQUOTOVIUL g
VITOXATAOTATES VEPUOUC(L) oL omolol elval 0QyUvird LOQLU LE CTTEVTOTTLOUEVO TT-
OVOTNUU. 2 AUTd T OVUTAOR TO UETUAAO M €yer OxTaedQxn ovpueTola (oynuad
18).
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\ 5\
3

M = Fe, Co, Ru L= pyz, p-dib, bpy, dabco, tz, bpyac, dibph

______ NS
ofe

M = Fe, Co, Ru, Mn, Cr L = CN’, SCN’, N3

—|-M— L —|-M— L —| -M—

| B
L B
M = Si, Gs, Sn L = C=C% N=C=N2
*

O o0 -G O 0 Del 00
pre E ooy aa0ee " boyac G20

Zyape 18, wohvueon plag dudotaong we T nébodo “shish kebab”.

H emihovi NG #aTOAANANG ouddas L uug emitQémer v petafdiovue
OVOTNUATLLA TV ATOOTAOT LETAED QU0 MOQOxuxhlwv duxTuAinv. H agovoid, -
OVOTHUATOS 0TV opdda L sragérel wict eTwTAéoy Tbuvn TOQEld ay@ytdTNTag
AUTA UHKOS TOV GEOVAL TOV TTOAVUEQOVS. AVAAOYX UE TN QUOT TOV VITOXATUOTAUTY
YEPUOUS TC CVOTNIATC CUTE DELYVOUV VYPMAN NULLYWYLOTNT CrOUE AL WIS Vi
0EedwBovv. TTOAA «rtd autd WtoQouv va. oEedwlovv ue Iz 10 omolo auEdvel
dOUOTUA TV crywywdTTe Tove. T Teodderyud 1o mohvneots [PcFellPyz)ly éxel
0 =1.100 Q1 em1 waw 1o o&eidwpeévo [PeFell(Pyz)lp 5410 éxeL 0300K =2.1071 Q-
Lem-1 ( T=300K).

H oyaoytlOTNTE TV TOAULEQMY CuTV eEaQTaTaL artd TV CAANAETIOQUOT
TOV AT TQOYLORMY TOV UETGAAOY [UE TC TT* TQOYMHA TOV UTORUTUOTATY YEQUQUC.
Merétec tou J.P.Collman (44) ¢3eiEav 6Tl 1 CAATAETTIOON HETAED TV UETUMWV
elval peyaliteon v T-Oeotund PETadia (Os> Ru> Fe) xaL 600 o m-0Ewvog etval
-0 TTORATAOTATING YEPUQUC. (pyz> bpy> dabco).
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[TOOEXTHON TN TTQOCEYYLONG (LUTNHG (UTOTEAEL 7| GUVOEDN UUHQORUXAAWY
OUUTTAORMV PUQEwVy UETAAADY 0Td ool Oct €XOUUE UEYUAVTEQN EXTUOT TWV
TQOYLAMWY TOU UETAAAOV %KUL ETTOUEVIS UEYUAVTEQY ETTLLAN LY.
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YYNOEXH NEQN IMNOPP®YPINIKQN ENQEXEQN ME
AEEMO TIi-Rh.

NEIPAMATIKO MEPOY
SYNOESH APXIKON SYMITAOKQN.

YovBeony (Por)Rhl-C)

H ouvBeom TV ToQpuELVIXmY CUTAOK@Y Tov Podiov Baolotnre oty nébodo
Tov Sadasivan-Fleischer(45).

100mg (Por)Hp xzat 106mg [Rh(COD)Cl]2 owwivovial o€ SO ml 0Erov 0Efog
(CH3COOH). IToootifevtar 100mg CH3COONa.3H20 xat 10 uivud deoualvetat
ne ¢vadeuomn vid, 24 (QES.

2710 &TOUEVO OTAOLO O JLUAVTING AITOUUAQUVETAUL VIO EAUTTWUEVY TlEON, TO
oteed vToAewpua OwAvetal og CHCly wat exyuAILeTon TQEWS GOQES UE LOQETUEVO
dtdhvue NaHCO3. AxohoV0El %owuaToyQapinds SLUWOIOUOS OF  WTOOTQWUNL
oEeLdiov tou tvoLtiov (Si0) #al pe deduty éxiovong CHzClp. To mowto wAdoua
EHAOVONG UTTOTEAEITUL UITO TO OQYUVOUETAAMRO TaQdywyo (Por)Rh-CgH 3. Exbeon
TOV TTUQUITAV® HAUCIATOS 08 Agurd g odmyel 010 Tootdv (Por)Rh-Cl. AxolovDel
M £éxAovom e sTooguoivng (Por)Rh-ClL Ta »Adouate evovoviaL, (WIOWUKQUVETUL TO
CH7 Clp »at 10 0TeQed WTOAELLK cvoxQuotaihwvetal o uiyuc CHpClp-Hexane.

Yovleon (Por)THILC} (46),

510mg PorHp xzav 2,1gr THCH3COO)3.11/2 HpO  dwhvoviaw o
1e1uUdQoovQavio (THE). To ulyua Osouaiveta ue wvaoeuomn yut 24 mQEC.
AxohovBel 1 eEGTULON TOV dLaAVTY 1ELQL Eneov. To nua dwekvetanr og CHoClp
AL EXVMEETOL TOELS POQESIE %0QeLEVO Ol vy NaClL To dudhvpa Enoalvetar e
MgSO4 zat dmPeitar. O JWAVTNG WIOUUKQUVETUL XUL TO OTEQED (UVUXTATUL ¢ITO

eEdvL0.
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ZYNOEZH AIMEPQN ENQXEQN THE MOP®HZ (Por)Rh-TI(Por).

OAeg oL dteQyaoieg oVVBETENS TV DUUEQWY CUUTAORMY TTQUYUUTOTOWONUY
0¢ aTUooQaQa. At 1 N2. Extog Tov atadiov gUvieans Tav avayiévoy ouitAGrwy
7OV Podlov, drmovoic @uTog elval armaaitntn »atd Te oTddia TS oUvBEoNS %l TOV
YOWUATOYOUPILOV QLAY WQLIUOV TWV OULEQWY.

Ouv dwhimeg TMrav astmhhaypévor amd OEvyOvo %Al L ONOWLOTOMPmLtyY
AATORLY ENnQevang TOUS (e Oelntny GUUTAono Beviogaivovne-Natoiov. H amdiun
alBavOAn amaeQinxe QL 08 UTAVLO WTEQNXWY XAl 0T OUVELELD Woydme oF
Beouongaoia vyQov Ny telc @ogés. To Baowxd duvpa NaBHg (05N NaOH)
TUQUOKEVAOTIXE £OMOVOMVTAS TUQOUOLY OLUOVANT .

To Baowxod o&eido tng Ahovpivag (Alp03 basic type 1) eveoyomoumbnue 0ToVS
150 0C i 24 (DQEC TTOLY TN LOMOUWLOTO(MON TOU GTY) GTHAY SL(WOLTUON,

Toveon [(OEP)RhF]Nat(15)

45mg (OEP)Rh-C1 (0,067mmol) owvoviar oe 30 ml awdériving EtOH. To
duahvpa Beonatveral otovg 60 OC v 20 AeTTTE %ol 0T OUVEYELL TTEOOTIOevVTaL viTd
LUON LYyt avadevon oml dleivuatoc NaBHy (1,5mmol). O oymuotionds
TOU OVOALYUEVOU TTOQPUOLVEAOT OUUITAOUOY TTQUYUUTOTTOLEITHL UETH (TTO 2 (QES ATl
emPePaLwveral ne gaoparooxortice UV-vis (382 nm(S), 420 nm). H éxBeon tov 010
0EWYGVO TTQORAEL TV etevoEetdman tov Rh! oe RhIL

Tuvleon [(TPP)RhI-]Nat+(15)

30mg (TPP)Rh-CI (0,04 mmol) dweivovtar o 20 ml aworvtng EtOH. To
duhvpa Deopaivetan otovg 60 OC i 20 AesTTA Al 0T CUVELELX TROOTIDevTaL Wtd
LU My VLAY avadevon 4ml dtuhvpatos NaBHy (1,06mmol). O oynuatiopos
TOU (VAYLEVOD STOQQUQLVIZOV OUMTAGXOU STOMYIUTOTTOLELTAL HET( (otO 1 o waw
eTPeBatovetatl e gaopatooxomic UV-vis (400nm(S), 448nm, 518 nm). H éxBeon
TOV 0T0 OEVYGVO TTonhel TV ertavoEeidwom tov Rhl o RAIIL

Yuvheony tov cvpriioxov (OEP)Rh-TIH{OEP)
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ANEOWS PETE TO OYNUUTIOUO TOV UVEYUEVOD TTOQQPUQLVIXOT CUIITAGKOV (7td
45mg (OEP)Rh-CI (0,06 7Tmmol) ot dwwhvteg eEatpilovral vid «evo.
57mg (OEP)TI-C1 (0,074mmol) dwurvoviaw o 30 ml THF xat otn ouvéxela
moatifevicn oto oteed [(OEP)RhI-INat. To pivue  avadevetal oe Beolioxoaaia
ompatiov vt 30 Aemrd. 21 ovvéyewr 10 THF amopoxouvetar vitd #evd wot 1o
Enua dwAvetar oe 5 ml TOAOUOALO. METUMEQETUL [E OUQLYYM Of OTNHATN
YQWUOTOYQUPLUS UE VALXO TANQWOEWS PBrotxO 0EElO Tng Ahovuivag (Aly03 basic
type I). To TQwt0 #AAOUC EXAOVONG (CTOTEAEL TO ETEQOMETCAAIXGO  TUUTAO®O
(OEP)Rh-TIOEP). To ToA0VOMO eEUTWICETUL VO %eVO KUL TO OTEQED ALUAVETUL OF
BeVEORLO %L APTVETOL VO EEATULOTEL O SLIAVTNG.

O »0wUUTOYOUPKOS Sl WOLOUOS UTOQElL VI TTQUYUATOTOL el wat
TeQovTit 0Euydvov. TTaQUINEeltdl OUWS HEQUAT CTTOUETAAADON TOU TUUTAOROV
AATA TN TTQO0QOPNOT OTO VALXO TANQMONG. TO LOLO QULVOUEVO THQUTINQEITUL KL YILL
T VITOAO LT GUTTAOXLL.

Yuvvleon tov suvunroxov (TPP)Rh-TI(OEP)

To oyMUATIORO TOU CVAYUEVOU TTOQQUOWVIAOU  CUWTAOROU oo  30mg
(TPP)Rh-C1 (0,0dmmol) axorovbel 1 EGTuLon TV OwAvTey vnd #evo. 31.6mg
(OEP)TI-C1 (0,0dmmol) dveAvovtan oe 20 ml THFE xot otn ouvéxela stootibevial
010 0Te0ed [(OEP)RhI-INat. To uivua avadevetal ot Beouonoaoic dwuatiov yia
30 hemtd. 2t ovveyele 1o THE amopaxouvetat vird xevo #ot 1o IEnue OLHAVETUL O
5 ml TOAOVOALD. METAMEQETAL (e OUQLYY( 08 TTHAY YLQWUATOVQUQINS (e VAO
TANnowoews Paotkd 0Eeldlo Tng Ahovuivag (Alp03 basic type I). To TowTo “Adopa
gxAovong amotekel TO eTeQOUETOAAMXG ovtAoxo (TPP)Rh-TI(OEP). To tolovoito
eEaTiiCeran vimd «evo, 1o 0teQed dtahvetal oe BevEOALO “al agrivetat v, eEaTuloTel
0 OLIAVTTC.

Yuvleon tou cvpmhoxov (TPP)Rh-TI(TPP)

[t 10 oYMUATIoUS TOU  AVAYILEVOD OUITAOXKOV ZONOUtostolouvtal  1Smg
(TPP)Rh-Cl (0,02mmol). Apeowg petd Ty eEGTILoT TV StAvTv TeootiBevial 10
ml dwaavpatog (TPPYTI-Cl (19,25mg, 0.022mmol) oe THF. To dudhvua avedevetal
ot BeQuoraoic. dmpatiov v 30 AeTTd . O dAvTng eEuTuileTan ViTd “evo wal To
e dwehvetar oe 5 ml ToAOUOMO. O £0WUUTOYQUPLKOS  dUUWQLOUOS
TOUYUUTOTOLE(TAUL 08 TTHAT YLOWUATOYQUPIUS UE VALK TANQWTEWS PBaatxd OEEldio
mg Ahovpivag (AL O3, basic ) zal ue dwAutn €xAovong Tohovoio. To Towto
*AAORG amoTereiTal wtd éva TaRdywyo TG OUALOTOQEVOIVIG UE Soret Tauvid
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AToQQOEMoNS 0t 444 nm. To O8UTEQO XAGOUU (WTOTEAE(TAL (TO TO OULEQES
OUUTTAOXO, EVID TO TEAEVUTULO ®AdOUY (ToTehel 1 eAe0eon Paon TPPH2. To xhdoua
e TO OLUEQES TUAREYETUL TO TOAOVOALO, EEUTUILETUL VT KEVO, TO OTEQED OLUAVETCLL
e CHp Clp #aL a@nveTat vo eEATULOTEL O OLAUTNG.

Xuvleon tov ovpmioxov (OEP)Rh-TI(TPP)

T T0 OYMUATIONS Tov ousTAGov [(OEP)RhIINat yonowomotovivar 15mg
(OEP)Rh-CI (O,022mmol). To oynuaTtioptd TOU UVEYUEVOD UETUAMALOU TUUTTAOKOV
axOhOVOEL M eEATILON TV SLAVTOV %o 1 Teoobxn 10 mi dwekvuctog THE g
(TPPYTI-CI (17mg, 0,02mmol). To didhvna avadevetalL oe BeQUOXQAOLN dwUATION.
yieL 30 AeTTTE %L 0T CUVEZELX 0 OLWAUTNG eEUTTETAL.

210 OUL(WOLOUO TOU OUITAGKOV (UTOV TUQOVOLALOVTUL TOOPMUUTE OTO
LOWUATOYQUPLLO I WQLORO AOY(® TNG OUOLUS TUUTEQLPOQUS LAVTOTNTUS TOU
CUUTAG®OV, TN eAEU0EQNS PAOTNG #UL TOV TUQUYWYOU TNG OUAALOTOQEUQIVIG TO
OO0 TTUQUINQEITAL AUL OTNY avtiOQUoN TyNUATIOUOD Tov ouumAdrov (TPP)Rh-
TITPP). O TQWTOC 7QWUUTOYQUPLAOS OWYMOLOUOS TTQUYUATOTTOLELTUL 08 OTNAN
LOWIATOYOUGLUS UE VALKO TANQWOemS Patotxd 0Eeldto Tng Ahovitivag (AlpO3, basic
D #al ne OWAVTES EXAOVONG WEYIA TOAOVOALOY/ eEaviou. Me avaroyic OlAvTwy
40/60 ¢wg 50/ SO exhovetdl aQyued M eievbeon Pdom xar 1O TaQdywYo NG
BuAhiortoQuoivine. Ztadtund Suws aQyilel va exhovetol xdlL To OuteQés. Ta
YAAOUOTO OV  TEQLE(OVY  TO  OUMITAOXO  OUHITwvavovicl. O 0eUTeQog
LOWUATOYQUPLAOC DULYOOLOUOS TTQUYILATOTTOLELTAL 08 OTNAT YQWUATOYQUGIUS e
VALKO TTANQWOoEwS Paoxd oEeidlo Tne Ahouvpivag (AlpO3, basic 1) xol 1e oLokuteg
gxhovong iyua duetbuh-cBéoa/ sTeToeA tnd abéoa. Me avaiovia dwehutav 20/ 80
e 30/ 70 exhOVETAL TO OLUEQES.

2T TOOTADEW v TTQOOOLOQLOTEL  TO  TTOQEUOLVIXS  TTUQMYWYO  TTOU
TUQUINQEITAL  OTLS  avTidQdoelg Tov ovipetéxet n (TPPYTI-CL Oelypa tng
sToQpuoivng dlakvetar o THE ol oty ovvégewa tootiBetan dudivie NaBH4. Ao
TNV UTOTIUNON TV TAWVLDY (wToQdqmong oto UV-Vis ooxurmmtel 1 steQovold 0to
déhvpa Tne ehevbeong Péone TPPH7 «a tov ouusthdxov TPP(TI,(47) (480 nm(S),
685nm). Ot xooueéc tne TPP(TIh) mooadooitovia xaw ata @aouate. UV-Vis watd
TN woQeld TV avtLdQdoewy oTig ommoieg ovuuetéyel n (TPPYTI-CL Avtd onaiver 6ty
10 NaBHy4 mooxahel xaL TRV avarywyn Tov OdAAion 0Tav utd eivil ouvEQUOOHEVO
LE TNV TETQUMULYVAOTIOQPUOLVN. OTay 0 QaAVThS agedel v eETILOTEL ®aL TO
0TEQEO OWAVETUL 08 TOMOVOMO TQOXVITTEL TO TUQUYWYO TNG OUAALOTOQQUOIVIG e
TAUWVIO EToQEOPNONG 0T 444 nm TO OTTOLO TTOOC TO TUQAV EY(EL LLYVQOTN QOUT.



PY2IKOXHMIKOZ XAPAKTHPIZMOZ MONOMEPQN KAI AIMEPQN

ENQZEQN

O1 evOoeIC xapakTnproTnkav pe Uv-Vis kar *H-N.M.R.

Tipég UV-Vis. Tov noppupivikav oupnAokwv (Por)In™-Cl kar (Por)TI™-Cl o€

OlaAUTn  ToAouoAio. O1 TiYEG A divovTal o nm. Ze napévbeon o ouvteheoTtn € (loge

dm’ molt cm™).

ENQZH B TAINIEZ Q(2,0) Q(1,0), Q(0,0), | AIAA

£ a

(TPP)In™-c/ 404 426 516 559 600 | PhCHs
(OEP)In™-c/ 388 408 500 539 577 | PhCHs
(TPP)TI-C/ 360 433 523 563 608 | PhCH;
(OEP)TI™-C/ 418 498 545 582 | PhCHs
(TPP)RH™-C/ 418 528 560
[(TPP)Rh]-Na* 400
[(OEP)RhJ™-c/ 342 400 514 546
[(OEP)Rh] Na™ 382




e 425
433

ABS

I T I T I
400 500 600

®aopa Uv-Vis a) (TPP) In-Cl kai B) (TPP)TI-CI

it [(OEP)RKTLOEP)]

I I I
4011 60 alll
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Mivaxag8 Acdoptva HHI-N.MR. 1ov ovpmhdxwv (Por)Rh-TI(Por) og CDCls.
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ACrTUALOG
TEeTQUPALYVAOTTOQPUQIVT Ortaauhomooeuoivn
FEvwon o-H |o-H |m-H |m-H |pH |H-pyr{CHy- |CH; H-meso
(€X0) (endo) | (ex0) (endo)
(OEP)Rh m/i6, 1124, |s/4,
4.21/3.84 1.74 8.7
(I
m/16, |24, s(by/4,
(OEP)ﬂ 4,21/3,84 1,6 8.97
(OEP)Rh m/i6, 124, /4,
3,99/3.8 1.55 8.87
(1T)
d/4, dr4, t/4, t/4, t/4, |s/8.
(TPP)TI 706 19,0 740 |81 7.7 1820
(TPP)Rh d/4, d/4, t/4, t/4, t/4, |s/8,
722 (885 1738 (811 [7.71 {805
(ITD)
%1/2‘73 24, 15O,
(OEP)TI Mo 144 19,07
(TPP)Rh d/4, d/A, m/4, {t/A4, t/4, |s/8,
7.2 859 1742 |778 1776 |82
(Iv)
d/4, d/4, m/4, |t/4, t/4, |s(br)/8
(TPP)TI 7.1 872 1742 1,78 766 |,8.0
(TPP)TICl {m/8 m/12 a8,
7,98 7.42 9,03
(TPP)RhC] |m/A m/12 s/8,
8,25 777 8,94
(OEP)TICI m/16 t/12 d/4
38T 1179 110,33
(OEP)RACI m/16  |1/12 /4
0eC¢Dg 4.13 1,98 10.32
dmov I=(OEP)Rh-THOEP), II=(OEP)Rh-TI(TPP), HI=(TPP)Rh-TI(OEP) nat

1V=(TPP)Rh-TI(TPP)

Ta eteQoueTadhxd  OueQn eivar dwepayvitied. To  evpe Twv  dvo
TOQPUOWIXMV SUXTUALWV dnuovgyet dU0 TeQLoyés, Ty “endo” PeTaEy Twv dVo
TOQMPUOWVIXDV ETWTESMV %ot TNV “eX0” TEQLOYT. TN UAYVITIXY (VLOOTQOTTI
OUVELOQEQEL %L O NETUAM®OS deopde. Ta :r@mréwa Tov Boloxovial oty “endo”
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TEQLOXT VPLOTUVTUL [OCYVITLIAY (TTOTTQOOTAOLN 08 OY€0M 1L TO, JOVOUEQN. €
avtibeon Ta TEWTOVLY TTOV BOLOROVTIUL 0TIV “€X0” TTEQLOYXN VPLOTUVTUL UUyVITLXN
TEOOTATIO.

210 dwegés (TPP)Rh-TI(OEP) (oymuae 20) T qavudind o-H woar m-H
TEWTOVIA St oitovta oe “endo” «al “exo”. Tu o-H “endo” eiveat 110 zovid 010
AEVIQO TNG UAYVITLANG avIooTROTiNG 08 oyéon pe Ta m-H “endo” xal veplotavial
UEYOAUTEQN UITOTQOOTAO . XUQUKTNQOTIXES lval eT{oNng OL YMULKES UETUTOTTIOELS
TV petudevinav stemtovioy g OEP tov epgpavilovior oav TOAMUTALS LOQUEES
RAL ELVOL EVOELATIRES TNG (LTOVOINS OUUUETOLUS TOU ETTUTEDOU TOU TOQPUOLVLHOY
doxTuAiov. OL (GTOOOTELS TWV YMUAMDY RETUTOTICEWY [IE OUOLOVS TTOQEUOVLLOVS
OUXTUAOUC TTQUYUAUTOTOLELTUL T8 TURQLOT € T AVAAOYX TOQQUQIVIXA dteQn We
deoud Rh-In(22),

/
! ] i R
. A ) i — -

2 NN S — Ty —~
3 o e = o = pit bt
= S = = & 2 =
= : < 3 .
= o i

3 3.9 3.3 3.9 3 3 5.3 3.0 5.5 0 109 303 3.9 3 2.9 3 12 3 3.0 ~

D (OEP)Rh-TI(OEP)
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Yynue 20. ®ddopate NMR twv  I=(OEP)Rh-TIOEP), I=(OEP)Rh-TI(TPP),
HI=(TPP)Rh-TIOEP) % I V=(TPP)Rh-TI(TPP).
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2YNOEXH NEQN HOP®YPINIKON
ENQXEQN ME AEXMO M-M

Omwg  avagéQbnwe  OTa  TQOMYOUMEVA  ®e@dAale oL WOTNES  Twv
STOAVUEQUADV EVTEWY (OTTTINES, NAEXLTQUXES,CYMYUYLES ) eEQQTMOVTAL (O TN GUon
TWV LETUALOOVUITTAOKWV TTOU (GTOTEAOVY et TN Baouxn Soutn novada.

AMATOVTUS TOV TOQPUOLVIXZO OUXTVALO 17 TO WETUAAO UTTOQOUNUE Vv
UETUBAAAOULLE TNV (PUOT %Ol TV LOYY TV SEOUWV UETUED TV UETUALOTVTAG®WY
AOL ROT™ ETEATAON XL TOV TTOAVUEQOVS. TIg GAAMYES CUTES WTOQOUME VI TIS
TUQUTNONOOVUE AQY LKA 0T OLUEQN M TQULEQT, TTOV CITOTEAOUV OTTV TTQUYUUTIXOTNT
ETTOVUAULUBAVOUEVA TUALAT TOV STOAVUEQOVGS.

ZTC evinoels qutés Ou ermdlwEoune TN INULOVQYIR TTOAWUEVOU SETUO,
deouov  OMmhadyy dmov umdgrer e petardmion  @oQTiov  ®UTd WMo TOu
SLUETAAALXOU KEVTQOU TO OTTOL0 (TTOTEAEL %L TO KUQLO YUQUXTNOLOTIKO EVITEWY TOU
EUPUVICOUV AYOYULES LOLOTNTES. [TOAWUEVOUS SETUOVS CLVULULEVETAUL VO TYTUATIOEL 1|
Evon UETUAAOTVUTAOK WV UE neTaPatTind LETUAAL OLUPOQET LWV
NAEXTQOUOVITULOTITWOV 1) LETUEYD UETARUTLAOV RUL W] LETARUTIRWY OTOULELY.

H niegxtQoviny) muuvotntee 0T0 UETUAAXO ®EVIQO WTOQel va peTePAnbel
AVEROYCL LUE TIS MAEXTOOVIXKES LOOTITES TOV TOQEUOLVIKOD SaxTukiov. H OEP-2 %t
TOQEUQLVES e OUAOES OOTEC NAEHTOVIWY Do QUENCOVY TV NMAEATOOVLY STUXVOTTITA
0TO UETEAMKO #€viQo. Avtifete  TPP2 zaL TOQQUOIVES Ue VTORATUOTATES
LOLVQOVS &énTeg MhexTooviwy (Cl, Br, F) 0Tl TUQoAinés 1 OTIC @uuvulixéc DEoeLg
CVOUULEVETOL VO LELDVOUY TNV NAEXTQOVELT TUXVOTHTC TOV UETUAAKOT KEVTQOU.

X

Y
X =X m(bmy
i

4

X Y

X=F, Cl, Br Y=MeO-, NH,
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H emidQuon Twv NAEATQOVIXMY (UTMY  QUIVILEVOV  AVILVEVETUL UE T
avtiotola edopate UV-vis. OL umorUTUOTATES ETNQEALOUV TN OYETLXY] EVEQYELUXT|
dpod Twv HOMOs zatLUMOSTQOYLOxWY  0dMymvTaS Of UETATOMIOELS TV
TUV OV EITOQQOPNONG.

H o0vBeon Tov evooewv pe deond M-M umoosl vo Baototel otn veve
avTidOaaM TOV TUTOU:
(Por)M-H
10 +  (PorM'X)(Yy—> { (Por)M-M'(Por)}
(Por)M -

210 YEVIXG Ut TN AvTiOQUaNS TO VOQIOLO EVOC UETUAALXOV TUUTAOKOU
avTOQG [E i XOTEAANAY  UETUAAOTTOQEUQLVY e  avTidQUomn TuQnvOPIANG
vroxatdotaons. [ ™ dnulovQyid Twv  VOQLOWY  XUTAMANAL  elval T
UETOAROOVUTTAOKRA TNG OEVTEQNG XL TQITNG UELQUS TWV UETURAUTIXWV TC OOl OTTmg
glval YvooTo £40UV TN OUVaTOTNTA OYNUATLOROD deojuny M-M.

1.  XivlBeon dipeQov evooeov.
e T ONULOVQYLK OULEQWV EVIDOEWY XUTAMANAES €lvaL TOQQUQIVES UE

AX.=5. H ovvOeon twv eVOOEWV VTV WTOQEL va Toayuatoombel axorovfoviag
TV TEQUAGTW TTOQEL

(Por)MX —-(—1-" (Por)MH—(Z—)> [(Por)M] l\fLa %r)_l\_d'_Xy (Por)MM'(Por)

TTic stoQguoives (Por)MX 10 WETUAAD elval PETARUTLXO OTOLLEID GTO 0ol
UTOQOVKE V' CAACEOUNE TOV aQLOUO OEEdwONg ue avaryoyn (otddwe 1 xa 2).
TAQVOVTOS TO GvILOTOWO vdQldL 1) To ¢AdTL Tov. Métaiha ta omole Oo
LONOLUOTTOMBOUY aQyixd elvat cutd Ta omola &xouv aay Paotxd aQuoud 0EEWmoNG
+3 0TIC UETUALOTOQMVQLVES. TETow HETCAAQ elvaiy Tt Rh ot I

Otav 0 TOQEUOLVIXOS duxTUALG eivar 11 OEP v TPP 1 avaryoym [utoel va
viver pe NaBHy (15), Ov vroxateoTnuévee petadlomoopuoives Ou sugavitouy
ALUPOQETIXRA QUVULURA CVaryYNS. AQYIxd ETTOUEVOS Dat TTQETEL VAL TTQOTOLOQLITOUY
T0 RATAAMDAL IMUKE OVAY@YRE Y TV QVEY@YT) TOU XEVIQUAOU UETUAALXOV
Wvtoc. KatdAnhes petadhomoQquoives (PoryM'X 1e un UetaBatied aToLyeld
elvan Tng opddac 13 (Al Ga. In, TD.
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2.  XiOv0eon TQLUEQOYV EVOGEOY.

Ov petahhoroQuQives TG 14 opddag érouv AZ.=6 %l elval TG HoQQNg
(Por)MIV(X9) (M=Ge, Sn). Ot Toopuoiveg Tov Ge éouv oxTaedout dop e ta Cl
oe trans 0éon H avridouomn Twv ToQ@uouvev [e To vdoldte Tng 9 opddas eivar Tng

HOQINC:
(Por)M-H +  (Por)M'(%)———{(Por)M ,-M'(Por)}

M=pn wetafatizd M= uetaatind

2TC TQUUETUAAXA TN ©eVIQuAY peTahiizy O¢om O watahauPdvelr 10 un
netuPatind agrourelo.

AV %Ol Ol TOQEUQIVES TV UN UETARUTIAWY  OTLS  UVTLOQUOELS  LIE
HETCARORCOROVUALAAL OVUTROXK dlvouy dupeTahhindt avprthona(34-35) {gwg cutd
OGELALTAL OTY) OLUPOQETLAT] PUOT %L OTUOEQOTTOIMOT TV XUQBOVUAOTULLTAHWY.

Ot UETUAAOTOQEVQIVES UETURUTLXWY OTOLElwY oV &rouv AZ=6 slval
autéc e 6 oudoag (Mo, W) zat tne 8 opddac (Ru, Os). Tvwotég elvat ot
AVTLOQAOELS UETUAMDOEWS UOVO OTNV TEQ(ITWAN OV OL TOQPUQIVILOL OUATVAOL
glval m TPP xow n OEP. Agyizd B xonowomombovuy autol oL TTOQEUQLVIXOL
SUXTVALOL eV OTH  Ouveyeld, Ba yivouv oL OUVOEOELS  WTTOXUTEOTNUEVOV
LETUAAOTTOQMUQLVDY.

XaQUATNQLOTLXG TV TTOQEUQLVMY TOV Mo elvat 0 aymuatiopds M=0 deapon
e 1o Mo ag +5 oEetdwtian xutdotaon. OL oQeuoives Tov Tumou (Por)Mo(Clp)
(Por=OEP, TPP) mooéoyovial 10 TS  OvTiOTOueS  OEOUOAUBOULVIXES
ooquolvec49). Ta ovumhona elval oxtaedoud e 10 Mo 010 &T(Ted0 Tou
TOQPUOLVLAOU dOXTVUAIOV %Ol TOVS (EOVIXOUS UIoraTaoTdTes of trans Béomn. Ot
Toopuoives Tov W Tng wooge (Por)WIV(Ch) mooéyovian emiong «d Tic
avtioTolyec oEomooquoiveg (PoryWVYOC] (10),

v 8 oudda oL Tooguoives Tou Ru xat OS oL VWNAGTEQES OEELDMTIXES
AATUOTACELS elval +4 ot +6 e Tov Qoo va elvae mo otafegés. H ouvbeon twv
TOQPUQLVAV TNG MORENS (POrM(X72) TQYIATOSTOLELTL (e eTidoeom Engov HX ot
avtiotoye Suyeon®9. Ou Tooguoives tov Oopiov g woewg (Por)Os(Xy)
TTQOEQYOVTL %L (O TNV avTLoTOorM TopuRiv (Por)OsCO.

Ou avVTIOQUTELS TWV TTOQPUOLVAV LE T VAQIOLL TNS 9 opdtdag (moAOVDEL TO
YEVIZO OYMUAL :
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(PorM-H + (Por)M'(X) ———» {(Por)M},-M'(Por)

M=Ir, Rh
M'=Mo, W, Ru, Os,

H séhwon Twv Seopwy  0Td OUMWTAORE (UTH EECQTATAUL (It TIS OYETIXES
TLES TV MAEXTQOUQVITLIXOTITMY TOUS XL TOUS TTOQPUOLVEAOUS SUXTVALOVL.

H avaryoyn tov evooewv Tou Ru, Os, Mo wtogel va moaypatostombel amd
1oL deon (PorM=M(Por) ©0 ue avaywyh 1e0040wv NAEXTQOVIWV dlvoviag 1o
Stavidv [(M)(Por)] 27 10 omolo WTooel Ve avTIdQAOoeL (e TLELTQOVIOGLAES EVAIOELS
(0TS Ol UETAAAAOTTOQPUQIVES TNG 13 0UddUC) Ue SO TQOTTOVS : '

(Por)M'X

; (Por)M{(Por)M'},
(P _ -——/——-’
[M(Por) -

——> [(Por)MHT

Me TV TUQUITEVE TTOQELN oUVEEONS TO LETUBATING OTOULELD EVIDVETUL [LE OVO
W ueTaBatind SlvovTag TOULEQN TNS HOQUMS

M=petoparixo M’=un peTafaTino
e QUTE T TQULETCAMXA TN %evTQuxT Oéom Da watarauBdével 1o LeTautind
oTovelo. AuTd avauévetal v GAAGEEL Ty xaTevbuvon TOAWONS TV JSeO|dV 0
OYEON UE TC TOULETCARIKA STTOU TN ®EVTQUKT BEoM €xelL TO (1 RETUPATINO.

3. XUv0zon TOAVHEQOV EVOGEOYV.

To TeMxd OTAdLO TG TQOTELVOLEYTS £QEUVAS ApoQd T1 TUVDEON TOAUUEQWYV
EVIOEWY OTTOV Ot TOQUEIves O eviovovtal e Oeoud M-M. Autd Oa yiver agov
gxouv Poebel ot HUTAAANAES TUVOMES OXYMUUTIONOD OQUOTLAWY HOQPWV TV
tetaAromoopuotveoy . Tie Ty ouvbeon Ty EVOOEWY  (UTMOV  CTTELTOUVIOL
HETAANOTTOQMUQLVES e A.Z=6 Ot TT0QUQIVES Bt EVIOVOVTUL SIVOVTUS TTONVUEQIKES
AAVOLOES TNG HOQPTS
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i

OYZIKOXHMIKOZ XAPAKTHPIZEMOZ

Ta ovpmAorne aUTd B0 LUQUATNOLOTOUV QYLK UE  QUONUTOTKOTIH
VITEQTAOVC-00UTOV TO OO0 elval evOETIXO TNSG VITaENS deopou M-M. St
dureon Twv Ru, Os xor Mo pe dUTAO 1 TeTUTAG deopd aviioTold 1o ¢AouaTa
¢moQEOPNONS TOVS eppaviCovy wid gvQeld TULVIC CITOQQOQPNONS UETUTOTTLOREV
TTOOC TO UTAE M OTold ogelheTdl 0TV AAMAETIOQON TV V0 TOQMUQIVLKMY
dUHTVALV MOV TNS UXONG TOVS (LTOCTUONG. ALUPOQETLAT VP THQOVGWILOUY ¢
QUOLATOE GIToQQOGNONS TV dLEQ®v ue @A deond Rh-In(22) gro omoio m
CITOOTAON UETAED TV VO ETLTEOWY VAL [LEYHUAVTEQ.

ATTaQoUTNTOS ETiomNe Oat elvat ®at 0 YaQUXINQLOUOS UE IH NMR .H aoovoic
deopov M-M Od eTdod AOY(W  (IVICOTQOTTLUS OTIS YNUWLXKES METUTOTLOELS TV
Towtoviwy. H emidouon 6d elvat dLi@oQeTLAr avahoyo te 11 BEoT TV TowIovieV
av dMAaON Bolorovial o TEQLoYN TTQOCTACIHS (€X0) M ¢rTormEooTaoias (endo) Tou
deouov M-M

q

™ 1
CREY
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Ze  OVOTHUUTA  OWEQUV T TQULEQMV  CUOTMUATOY  OUYVE  WITAQYEL
OMNAETTHAAYN TWV YNULLOV PETATOTIOEWY. [t TN TANQN aTto000m TV YNMULAGOV
UETATOT{OEWV B TQUYUATOTTOMBOUV TELQUUUTA SO OLUOTATEWV « STOWTOVIUHOV
NMR. TTetpduata etiong Vo SoTUoEWV (e OUOLOUS 1 OLUPOQETIXOVS TUQVES
elvo yvooTd OtL dlvowv TANQOGOQIES YLl TO YMILXO TEQUBAANOV TV TQWTOViWY
UL YL TN QOUT] TOV UOQLOV. OQLOUEVOL (CTO TOVS TTUQTVES E40VV TTUONVEXS spin 1/ 2
(103Rh, 205TT) o euuévoupe v VteoEn oUCEVENS e TOmTOVLL TTOU (CTELOVV
dV0 M TAQUTTEV® SECUOVC.

O dovroels Tov deopmv M-M Bolozovial oe meQroy nixodteon tev 300em-
L. daopara tov Sueqdv ot ety quth (Far-LR.) UVOUEVETUL VO ELPUVIoOVY

OOVYIOELS TOU UETAAAROV deapon. O dovioelg vIMM) eivar yevird aobevig Aoy -

TV peyYdAwv palov Twv petdiiov. Opng ot dovioelg vIMM?), MM, elvat Lo
LOYVQES MO0 TNG TTUQOVOLAS OUTOAXTS QOTING KUTH UXOS TOU DEOUOV. ZT1 TEQLoy)
TOV WEEQUOQOV 0TV OTOa, EUPUVICOVIL OL OOVITELS TWV TTOQQEUOLVIXMWY OUXTVALWY
Ba ylivouv pekétes yw v duTiotwon Towviov ov Bo yaouxTnoliovy v
NMAEATQOVIAT XUTACTAUON TWV OVWTAGKWV.

Téhog O¢ vivel ooomdfewr  TQOOOLOQLOMOV  Trg Ofong  0Eetdwoews
(ToQ@EUQIVN 1) UETAANO ) |LE TELQAUUTY NAEXLTQOYMUELNC,

XHMIKH APAZTIKOTHTA.

Me Paom ynuteés ETATOTTLOELS TQWTOVIWY OL OTIOIES emMEEACOVTUL (5Td TNV
VITOXUTAOTOON OTO AEVIQUAO UETUAMAO 1OV LETOQOUUE VU TQUYUUTOTOWOOULE
nekérec nivitianic welH NMR ote Suuen ov omoleg Oa 1ag dhoouv TANQogooles
VIO TNV EVEQYELXL TV OOV M-M %L TN dQUOTIXOTNTA TV TUUTAOHWY CUTWOV ()G
TQOG TNV EVEQYOTOION  XUTGAANAWY  UTOOTQWUATWY  .ZTIS  UEAETES  C(LUTEC
OVUITEQLAOUBAVOVTAL OeQUIES CVILOQUOELS e XUTAAATAC CVTIOQAOTIOW OTTWG
CAXVACAOYVOVIOLH RX %att e hoyhQidia, Lt TOV TTQOGOL0QLOIS TS TTOMKOTITAS
TOU QEOUOY. Ol TQUYNATOTONBOWV €TioNG AVTIOQATELS PWTOAVTIANG UOTUONG
1OV OOV Ue déyeQom 0 didpoes TeLoyes. H mogele tng avtidouong [Toel va,
eheyBel pe Quopnatooromics UV-vis. Ot QUOMATIXES GAAUYES VAL EVOELATIXES TNG
TUENG TG avtidoaome. Av 1 otafed Tou %abooller Ty TauTNTe TG avtidouomg
glvaLL vEEGQTIIN aUTO TO PIKOC XLUILELTOS TOV GoTOCH CTO TNV TTQOTOMY VL VEVTWOV
eAeVOEQMV QUL TOTE CUTY VAEEQETOL OTT) OLUOTTCLOT TOU OETUOU M-M.,

KPYZTAAAOTPA®IA.
MeTd Tn oUvOEoN TV TAQWTAVE evoewy B yivel TQoomddete (rtdrInong
AQUOTHAAV YLl TNV TTQUYHATOTOMON TEQUIATWV TEQUOAACEWG 11e axTiveg X Tal
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omolct B¢ g dMoOUV T AN TV SEgiiy M-M 1l TOV TeTind TQOTUVATOALIUO
TV TOQPUOLVLLWOV UOVAdMV. EVUAAUXTIAN Ao (iToTeAet N 1EB0o0S e EXAFS via
TOV TTQOTOLTUG TOV UQLOIOV TUVHQUOYNG UL TNV SLLTIGTWOT TOV Oeaio M-M.
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