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Ah-124stcd OL s dasRizRZOtcz Y J d2Z0 o 5L d3sy desMis! BB tOIsd BEG6 s
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1 2B dzd C.OWBIdsJ &3 HdMMJtelsOydd tf tizts baff degdn|Qigs- o 3o
3" N Iz tc dzQedZOH Woldgfi 3 H Z dzOte s H dz" | wdPls d tc wErdiGlisrcdd So-
pusdL @dnds Okg 2d3j 1 H ZdzOtetsH dz'lZi o) stsdg@)dfe s Off 5 .j 39issj-L d
CdzOHBs dz20 BRI HEAEZOGSHAZ = d ofMmMjtsmMmd2MEda ¢ tsda?

{BlYyd d MistelzCisdipip] OGWEY 2 trts Qszd ts BT o Is
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1. 117t JrRuprtouvut 3
1.1. lojujddij

AJ dzstcOdz! dz" i3 Isj 3O HdMMJ telsOydd wodwe sipw
HO o ¢ sd3tf dzjll§ frp@eR Y sdzifHQ@ (dzls Ols dzr d3d OL tsis fi) f k5 js Gy-© s
dzr 3d OLtsdkzse d OLddtse, O IOCYJ MmMddlsiL d #fMmd
Yy delsdzr o, o SCt@3fdi $MOR &iHd d yddz£ 0. vydlsr 8 O
dzOh j o ded 3O dzd j JdaBOMdzj HEE P A Is

lf jcor n, & ftosOdOdkdLdteczj 3 HOdzdz | & Yisif
dzso " 3 dzd ¢ OdzH O d3q M smMsB Or SCBBteHJdzOydd dzdc C
Codgf dzj S Mso B sOdzdzso M 1 Isdddd dzdc OdzH OZd. | ©b §
dzjmdz Isj a3, yYbts SCtdif dzj $Mr dijlsOdzdztse My 1 Isdddd dzd ¢ ©
9 HOdzdzts?2 HdMMJ telsOydd.

l®mlster n, & tOMhdBslstcddz dzj S Blstster | MseRp dzdz
fdj CMse OCdr &l)ls OfizdiispH 1 @ BF Is dydf,dz¢ i s+ o3 &) B H &z ¥
JHddzj dzd 2 L dzOyd dzslzs o ts dz deteOsls dzj bd §5 4t
Hdzd dzr o tsdzde" , des d IjtedsduyjmMSd ddzvnlzydtetse Odslzr j
9 Odgdzts 2 L Od3j H dzj dzdztthiermdliylaktiwategdéjaygditzaresckog(TADF) . IysL d3t
dsmis! toj MMEs®yYEgdoOjls fitmfjClsder, OCkEzOdz dz |
EMistets?2 Misoe . stetsdzj 1 stsEts, @B ftesOdOdzdL dtelz jdag d
Mstcdtokze h dd3 o dzzlstcd BBtsdzj C dzw todgr 2  j toj dztekeitefistatels ts ¢
intramolecularprotontransfef ESIPT) . 1 EH jls BkHj dzj dets o dad 30 dzed § - Iz &
Misy &3, § teSESIREY sthtf dfNtcOo dzj dzdé M A< tsdeo j deyd sdzOelz’ d
d3d corfventionafluorophores.

il btejk!da, & tOmnhdigskisdd Ma CisGdzde” i fd3s MY
I sMEBdz S22 HOddzOWY ftetsBdzj BOIJSC O dMSE dzt ydlsj dz' dzts
Mfddsotsd fjtcjrtsH], CcdzOodz Rl)B tcPL 5O MM GBS sidsd dy,
dzdj {1 ltsets wWodzj dzgdw d tsigaRmasdz’zjy dWs® ® I1Otsts " i ted ts jdits telz
Besdmistcdtckze h dr Mfddetser 2 fjtcjntsH. 1 MEtsd ¢k H
dzj btsdz ¢ts MddelsjL OCdr MjHddzj dzd?2, des d dfmf
sB d&zOMisd f jlsdzd cdmlsj €53 iz § Mo , H OB Bicsp L His< OL
~tsH M hdests?2 fijlbd 2 cdmsjtjLdmMO, d wlsdjlsdd
® HOdzdzs?2 B &ZOMIsd HEB ZOYOZO dzOh dr tOBBI 5 11

1.2, so@fdjth’ M §duoL sdddfdedB3dH ddodad

1.2.1. s s i3f dzj S(IH-f d tc Grl-dsdz) A o e d d&3d H  ADHBH ] tc O-L-®dz
ddz) § d ted di3d H e{1zq dfde Oel-65%l) §  to d di3d H d dzO d3d

Cijtcdw tOBtsls o tBdZzOMIsd CttcHddzOydsdzdets?2 de d d3
tcOL sdzd dzff Jted B H d dzZO B B' ZO o' f tsdzdZf |20 Rt Ofc j &€ 154
fstsise jlsmise zs h o-@ -fdsf tisChdfstis of d fig f 430 1 d dets 4.7 o8 Tz & @iz t
detsdz/ B j dzL sz Jozd o 1 lsOdetsdzy ftod Bsd df 7 MssGdtsh
frCol®X, (X =CI,Br) CHLOCL( t dfy. 1) . wf jClstctffOnf d@QF ipC fizo
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Mtsj HdBOLEBEMX =CI,B) d&jsl IsjlsteOt Htedyj MStsj Mistetsy
C s EpLPiGLT sCIsOL HtedyjMStsj [2, 3] . o¢olstster ftwjiHY
dz' 7 o fSHStets HNEHMLX bfjg Wsidjr? S sk dzj S MOR .

\(\}E}‘ DS

/ N_N
~N-Co- 7 " ~Co
0~X Y \\N$N

NH X NHc| \
' ISA 00
Bu Bu .Q?\
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PrH O

Et N
Pr Pr " I:N—(N://E*Et
N Et N Pr
et— \>—N>j =Et<§/: \>—N>j[ X\\M/—x
N N p, =N N p, ‘2:\( NPT
Jd H HO Et—( \>—N>;[
N Et
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Ot ®csdzdB Hj dz0 dzO AECHILAs! fHvte doy J ofifi§ Ss@iyy ¥ toig digtmvie-f Qs |
SeHdddlzjIsmw ¢ Olstsd30 dy ddzddus) HNYS QB Bidf Hsjndsls Gsi@isE dz
ydtsdadzzs Ml jtek Hts ClOL HEO s s3] Mdsipdzts tstizveg) o
i Hd dzj Mpgd(Me-Me-LV),04 ©)Cl,] Olstsds’ BtsdzdBH j dzO Mo w L Oy
Bsdz CdMestesHO [ 20] .

{ W H Ctodilf dzj C Mtso f OdzdzOH f e ts dfy o tscckf AREHORRAS dz
daz)  Jted BGHJ 20 B oz §f sczzyj dz [ OdzL O BEdIMeCN)L|[BArs dzdzj
(L"=LY, 4Me-LY, 4Br-L™; Ar=35(CFs):CeHs) BT dzd 1§ sczzyj de(t ddi7).H o j
1A jtots?2 MsOHJd { tsdzkz yO dzd PddgCl4kdvie-B'tr'] dRdfe@-Brést)pzj € -
fts oBjIstsHdSPdVeGIftzs 2@ ][ 5 toj OSydd Mtstslse jlsflse L
[PdMeC[COD) | o btdkktdj (Bsd ds] hotsldsh jddj &)l
CteOMiso stclz  CReIMCHEME-H\S 4 PiMeQ4-Br-LY) | o & dsted fyls sas B,
v dzd + S o do Odzj dzls datNa[BAE'4 dzchy jEAnUsjolssts dagftsded] dzj . ) toj H
fsdzzyj dedz’ 2 Stk dzj Sfse  fMH j dzOdz 20 tidetso
M jClisMS s tHi Pez0 VB W@OH | dedz’ |  sdzdzOp d € s R dgp 6z |
COOddlsdyj MS s OCIsdo datsfls ! ) to jX€ jgsfis?] dzfis i 4
du [ / 1 Is dflsizg jedslzds d dzfls d to ts dz.

N R |
C\>-N/j/ [PdMeCI(COD)] <:\ N/Nj Na[BAr'] <: ,\?_N/Nj CF,
N4 < :>

CH2C|2/ B-
LV, R = H MeCN Pd
4-Me-L™, R = Me AN CF
M R= Me/ \C| Me/ NCMe 3
4-Br-L™ R=Br L _ L J4

tdfm. 17. uddPiMgMead B BA' S (i's oY, &Me-LY, 4Br-LY; Ar' = 3,5(CF3),CeHa).
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[ OdzL Odzgs d M Oolbster  fyd BEEQH)EBArQ @ 4Mesldlf 4zj ¢ f
Br-L™: Ar'=35(CR):CeHs) . S lsd ftsj H d dzj dzd W L" TIBArj fiPdareC,He)(E- ) o
Chl,o btdkzkztdj (FAyel&EEMEI=jlddd: i)t d &B8)[23].

R R

N N~

VRN /T [Pd(C4H,)Cl], </: NN

<_ >7N\N/ ~ | =N g ,
N TIBAr', by BAr',

4-Me-L™, R = Me

4-Br-L™, R = Br \l/

tdf. 18. ud dzPid>CHH tRAdz (L fpee-LY, 4Br-LY).

b zOdzs ¢ d ydz' | PAE-GHAA]CHSO; (L = 4Me-LY, 4Br-LY)  f 5 dzlz y O oz
fdzj Hize M j2 BjbsHdC). 1 O PddiedHs)@-ClijlnAgCeF0; ff tsdziteay Ghk
[PAQ®-CHy) ( 5 ORSs9 s A. 10 oltstes?2 MsOudd € 1§ sofizlz y)
cOod"Pd:L"= 1 : 1) . IMgQRSE jctsOdgd dzif o Isj Rdzslsj .
SR OOCIsjtedL 5o Oder H Odzdz d3ef) 1] Risdgisdps dotf afts] @@ g L G
Clsd MtjHddej dedw dd3j¢ls dsdedetsy Mlstetpd Yated W §E dOds sfd
CotsteH d dzd tets o O dzOL" 6 H 28 d dtinipdj@odi (23D

4 thdtse Odzd HIR szOfdt WP fMslstezrHdzd S d Mddzisj L M ts o C
dqdzj HINE db9) [ 24 HLY Jodssj@aighi g dz Isj d3, Ut ftsHjteydls
s s B dZYALH(OTH:)CH:OH] B ' dz © ' H j dzj EYdf VO(ae@fpls o d5fclOO dzts dz,j
Bsdz sz MsWsds®gidzdd 1. st®Gd] CB' ZCUlisdkkzyj d
CUClOs) 18,0  HLY & OdzOdzse dyde 7 Efdzsesdwn. stH d da
offlsto z ¢ NRLZOCH)CH:OH] i 5C IsOf W9 ) . LR EdetstcH ddzdtelzj Isfw
Obtsdidzs Ho ZdzW GDIs Wds@Af OL 5O  JtoOL tsdzd dzf  te d dizq H 0
ddtetso Odz" € B sOdzdkzlz [ 24] .

RN
\
TN R
N/\/© VO(acac),
° o

/o
MeO/V
HL® MeOH O

tdff. 19. uddBQLPOCH)aHQHE] ¢ MO |

LlteEf§ O s Ot fddzsj L QuMCH Oz ¢Osts deifttyjdgtdy ] ts dzlz y d |
Cd®o) [25]if ) ot ®Cdlf) MAuCH Qfn AR dz! dztsdy Mstss @ish j
dets dzj , iofflses tes20Q oi@h ( Msslsdesh jdedy 1 @ 1) o H2d Mk
B 8¢ @pistdzi Is d dzf d ted dfddajdoas@)(BC G ds Md dals j L dtetso A ¢
fMCuSCN s s BICAtY'Clfy B jIs BHAEEYHjtedts] Mistetsj dzd jj - C
Hc'fo[fnsto>|ydzdzf f dzsMSd2 Itejlzetd ded S .

0
0 _ Cuc [Cu(MeCN)4ICIO, S5 o
Y | "\ _|cio
o Cu NN or CuCI2 (ONQ or Cu CIO4 /NN\Cu/NN 4
)% NENT S A

tdm. 20. wud dzlsCJJLL(V)CI}: tscag(ﬂm}(mm)ts o
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s 5B ZGULM)I(CIO) sOCy | sy dzts Md dals j L o ot BOPilst 5 H g
6 j OChPHJCUMeCN),CIO d 5 te|jOMCY@I), BHO0 0 1 te d fi) kz it ek ddf Is:
46Hd BjIsddzf Jted BGH d dz0. | j MBslstew Qe YdmMtsd dlise @z
B' dz o' HJj dzj dzuCBAEI@R] S Mo $ted3 o3 Hd dzOR dsr dolisiPn H e d aff
sCtoky jdedd, € daj di&dzopyfjHiCdelsd® Isfiasts s B s § ts st dzd
I'rd dzOls dzgts a3 yN[ Y dfjtc OBpes'da)'dzdzj § , NQJ dftefaffuw  dpls s B 2 M
dets L OB Misdlsjdzj 3 o fsdztsy jdzdd 3 §dOL sdz detsets

] ftsHiBdyjddj Motdn tOBtl, dMhdjHss Olsj dzd
9 SlststdfgdMsB h O Isw 5 fddalsjL j d Mtz z€@&JO st
LM),H,0) ] OHNHEt B 1) . [ tsdetsStedlsOdzdzr { Istsets fsj H d dzj
CtodMlsOdzezdL Oydj?2 dL &jlsOdats dz! dziz)el 6,61t @ffr) IsSo e Is Iz
LY, oL wilsr j o s dz CleOBOH s s dats NEtsd ¢  Ols s 3z d3jsH
9 Odz' H LCOOIB[dzABE dzHO RO

HO

e) (0] o (e} o
/ \N j N Z
N’ Cu(NO3), N’N\CU/ |
N
PN NN
N= N AN NI
)\)\ { N
COOH-LW - -

tdff. 21. wuddzls j0OOKL"EMEiONZ]) O H O:F fnGud o Ols dzr j,Od3t dzfieE I s S B L O dzr

stetsdgj ktseéts CBfdj MO B d MO MctsGo iz to
Cy [27]. 1 tIsdn CtBfditnadskzdal &y cdhilf & e st
COL sz desets d §dted d3dH J OASO tsw t5C Mydf &'dazte 2 ¢ OsTsEEE dl
d 5 dBDO(Y), ¢ stH d dz0 yidekdd Y dae jMKO L5101 H 6

] tOBtlsj s 8 MtlstezHdzdS OB HtosotsHdl datso!
of sczsy jdzdd 3 §dwOL d desets yd s dzO o o MefL® dNHLz § Is
LO9H dzv fMddzalsjL O € s dzj € fd(L"s Mek@rfM-L?) R VO(@c@ifB o & te
"= 1 : MeOW § ®dzlzyj dz' € ted fyls O dAdD,)NHE Y fiChQies )] [ (
Gt d®m2) [28]. 1 tBda MBEdNHED 6zt 6 B H dzdzd © bzs [s - €
HAw  Isted HydRisiBflsygEn ¢ d i3 MY smMsesd M L OR ¢ Odzed j dg- H e
dzr 2 ELjdz ObtshO o O0dzOHdwW WO,)mH-UZA ¢ f §) & Getp RBz@® kY iz
fJtcOBPNY o HOLEZRI WHJ touz®uNle-CB Moy CCANjY didz' VOMNL Is O
Ot o90dOHdWY fowL Odyr o HJBPE HE LGB Rtk id Y6
fJteOL sdzd dzf Jted BGHdztso ' 2 WieOCE d3j dzls dzj EZyOflsetlzjls

\/O 3—\_ 4
\ H2N l \N

HN\ HN\

\NH

N—< N:(
M L)/K \ /N
[V,04(Me-L@ [(VOQ)NHZ-L(Z)]
tdm.

22. ulstmsumumz LY dstpmMe®s. [ (

=0
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I MlsOlst j [29] ftjumbsOoadzy d&¥ tjLEde sOk" -
) s@HL®) X, (X =CI,Br, I;n= 1 dHES = 2-(1H-f d tc O1-oso(3H)-§ o to  di3d X d dat
[ Odzdz’ | 1 dzj Clstesdzdzs? M jSbtesMEsfdd ESOL'T™ €8% Is
RIOZOdzdL O W slstst dzjM§tisjtelslsizalzs &  ffn IsrOgizts o dzj dats Ylsts ¢
CoHL@Y X, fkh jisokztsls & odHj Hokm lOkZIO®R) teds n Y Bt
StoH d dzd tolz 8 1SN f @Qlects{did H d dzso s 5 yd € dz@, tBOL W vy,
9 Hitkzets?2 ¢ Obtdkkz ¢t Od NG dlsts s H df difste s o ldsfy N[ t€ Hixd
fJcOL sdz! degse s yds dz0, wBtOL EZW fwisdydzj degdzr 2 =~ j dzO

] 1969 EtHEZ [hd&O f fMlstekzH dzd ¢ OR] afde@islzy d
f dteOkdsd) § dted di3d H d deB€8-d3J Is-Sfdyg Is 5H #f ff tc O1-cfsol(6)d3j Is-6{4)
Bj stCMd Y Jled BRI df sCOL T 90j s MO Mmdd ds)
ot Odzd s j dz' detsj Hj2flsodpts@30tsB 1o .ded 3O dpfojj Islg H jio
dmfdzj Hiso Odzd ¥ Mots2flse (o Istsdz ydimdzj Bdtdsedyy f
dsdz0d3d B Is'Odiafzts o ff ts dziz dgff dzj ¢ ME®P)s(CIO), (M = Ni, Co),
Zn(L™MP),(ClO,),H,0, M(L™MM)CI, (M = Co, Cu, Zn)  M{L™MSO,lxH,O (M = Co, Cu, Zn).
s 5 B dzVELIT?)5(CIO,), (M = Ni, C0), Zn(L™),(CIO,),1H,0 B 7 dzdf o ' H j dzj d&' ¢
tcOflso tstetse jtorn dztsteOlstso ) SLEE of jiols(fr) Isdgtdzoz h gtz i tistGlsoie
LMD = 1 4. uwkdr WObdy | € tsegyjdsjCldhE dz' alzr mj derOdids o ds
B Is O ztEEH( ks dzr dztsj M SISKEE 05§ 1 d AZpLABPGL YT s dzlz  j dzts
tc Ofls 8 Bf@oChe Oyjlssdzdlsted dzj § tod CosId®™Pdzs d fiyts js-dath
dzd ML™MACL, M =Cu, Zn) o' H j dzv dzd K dtc Crfrisidgfis to to a0 jdissO dzts dz! d
cOMlse steO®n o [ Weisfotaff' nd3fde! Boztsd§ AW dzs8 j dzd s [ 32 ] .
Col3f dzj S MstsBOL 59 Odzd j Cafj Ni*d s qut’ 18 dz@s Ofi ls of 5 iz B 3 3 ]
Ldzj Clstots dzetdtptR j Sls trtss S s  d, L Bjtoj dedw BOCE dzd Is algts 2
detsfyls  fH j dzOddnls teots josfgr  CtiststeH  dzOyd sdzdz’ 7 kL dztso .
do¢ 5 i3 ZEALRFISOIUXH,0 0 j totsW Isdzts SISOt Hisd Yj MS s € tolzy
¢ ts 3 dzjCO() © AColLT*PClils j Iste Ot Hitsd Uj MS ts MY jICHs teHsAR@OLE dr
dd&3d JIs fndﬁﬁdBJlstfs]dzﬁHtssOlstM(ti%‘fﬁ”,)s(CleMmMomf HtSdzy dz"
ddats Mistets @iGujo t oddajdaCEgd? it § @g(L " P)b(CIC) T dis €
Clos, - tsHddBsdlz, ddd jals MEBEEEOd: 0 @jls @O jet5 B
¢ Obuykls 0. 1 dzd L § 5y O ffiisyisjlsCdEt@ts ots Bodififls S tRdsl dzj@E-f s
dzj dzls dz' 7 SMEMNzj B Odzd 2

s t5 Y dzj QUT™),(H,0)](CIOs). d CUL™P( ©OH)(CIO) fd dals § L d tets¢ © dzd
wdg s HI"BRH dzd v ten dzsdIPls ® @fswmdAd Rt s 8pHE g% 1 i tfswwlsfo |
fllse jdzdets. 1 B jdr toj OC ydw AL™ Ky tzf 20 § dzvindsts Is dzts M j
[CUL™P))(CIOs), B T dz f 5zlz j de LGN tefOjfiis™ detictddP ls @ @3 Js O s dzj
des 3 Mstsis Mesh™Pdzd 4 pHE PBted ) sdzzyj dzdz’ | Mtsj v d ddf- dzq
dz HOdzdz B | dzj Bj s dzsE s OdzO b ff PS K to BHE tizf & & B o &3
Y dzdz' 7 Ctsfe jdzdzr 7 HOdedz' 7§ ("] (2O, jdig fj Ws, Isfjddstic
Yjmsks cjtdijlsteds CtdtgH dld20d)e B dzdt®OE s SlststeH d dzO Y ¢
[CUL™P),(H,0)(CIO,),i Isted ¢ sdzOcz! zOW B qteOBJHO [ 34] .

1T dzd MddzElsj L dqetse Odz s H REMN )RR § MEEWEPRYT ¢ 0
(M=CuNi,Co , Ho kzri CulLIB)sC,Qu)I(NOs)otH0 d Clio(L™P)y( 804)](CIOs)2,
fts oMmj2 odHddtsiisd, §N(UYYGLQ d A" CePgzi dac wazw 1
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Ctolif dzj Stse tsftej H dzw dzfyw L dzj d3j dzlsdz’ 2 MtsfmlsOe, dL
Ldzj Slstetsczelgtfjj Sdster s 1| MILEWMYRE),S B8B®BH d dzOyd sdzdetsj ¢
BRj Is Oidzstols 01 H te d Y PR S, s Hf[tsdgw o 5 o dzj N dAJu@ ™ HpPR)te J .
JLiMistezS skzte j CRLTH@IONG] SHPdetsdzj j o jtesWisdts Isjlste
Ot &jHd © LIsdrn MmtsjHddzs dzd v 7. Cul B Yy taps d t
o dH(JBsgE, dMm¢ Oy Y dadz 2 5 ¢ Is O Cu(lE™™)y(C0.)](NOSLEBY dzj
Ni(L™P)(C204) H20 d CoL™P)(C,05) , Ml H W O dzddin g SRISte 5 M € 5 Fooftsfdz W ol
ismw dshisdCser di dzd ¢ Cugh BU(C0N](NDIsIHO of oZiitZd H)F $OF
)](ClO,),; O dzd DY d NOs' S ststeH  dzd telz s Is W | o csREHOjdzRds@S oBts . §
4202 H j dzts Odzlsd ¥ j tetets BOC dzd Is dzts j oL OGUEsH | B figlsd dzj ¢
CUL™),(PR)z, M(L™P)3(PR)2 (M = Ni, Co)  QIL™)3(PRy), B " dzd o' H j dzj ez
LisOdztsdz! dzf 7 e OME"P s tc g5 dzdzd &) © tels © j Is ) ls KPECNOC et dsjtslau
GjC MOV Is cdtd dzth)s! .Olss € "BYSKAY" NYL™MN(C0) o7 H j dzw dzd -d L
oBHd 7 twOfMkse sk’ KBEMPWPB" Aty d f jten dzstcOl
R L cOMmMlso st 9 m Hiclze d 3 Mesilsdets M j dzd g s3RY digj S«
[Cup(L™P),( $04)](CIO,); [35].

s s i3 ZEALP)(C04)(H0) 1 o H j dzv dadls Qfdets d SasRBUNGR, I is o
5C MOEO OL™P @ ted W Bt dz' dzts B ) s ts Is s 3j Yolzd S Wi j: € Isld o: dz" 12
Bsdj dzls Hdzw ( stsets CtBRfdzj SMO tOs jOF.1.18& H O deds, d
Cj desMistezC sktedzsets OdzOzdL O CtststeH d dzOYd tsdzdz’ 2k -ff t5
stsydetsj] BjyHE CoOHEBOME?2 oIty Qs gl ¢ tgizd d
ydqeaduj medd CostHdddttse O, i 6f s 6,68 dajoB jufsry
H' CttsteHddzdtetse OdzO RBtsdatsH j dzls Olsdzts [ 367 .

OH, MeO  MeO
MeO / N Cu(NO3), N /[/_\( Cl
€ Cu/o o KoCy0, \>_N = cucl, Meo~yN <l
NN OI = |

= */ ‘cl

|
)\/ko L(mep) Meo)\)\
t d.B3.4 d dzlf jsisy dz U EY(C,0,)(H:0)] d [Cu(L™")Cly].

sted fiyls @kdP®)C] B dzd § s dzkz y j HEFP dCuCh (& iCa 1)
o1 SOWfsdzBB) s Obtdkz &i-yqs adul Gds@d dsf st sBEZSE S
Z@™P,  fted  ssdcwmizl f @] B0 Ishy 0 f edgskd s bs s
fJteOL sdzd dzf Jted BGHJ dzso sG55 2 G OdzH ©. sStiteHd &Ryt
tcOL Htc O H 9 HdgWHzO3Rts tc d H

s 5 BY dZE&E " PN(C204)(H0)](PR)L™)L B0 8 7 H j dzj dz 4 Is O eizts ez ciztz
tcOflse ste®, MGENQ)ISKHPENNAGEO, JLM™P o Mistslsdztsh j dzd d 24):
[38].s s dzj S dd3j jls dtsdREs] dfssty®xaps HBHRa sH W is:
ots odzjhdej 2 MW jtej. 1 Ho G jHK doddgtsdy S dushiyllasdify 0050k
do CttsteH d dzO ik tdda O szOMenN,@htc O HBj IstsH d C j , JO-dzO«
dzd 5CU{L ™ )5(Co04)(H20)2](PR)(L ML 8,0,  dats B j L KRFg B @ asdizizdad dz €
[Cs(L™P)o(Co04) (NO5)o(H20)] o[ CUa(L™P)o(Co04)(NOs)2] (2 4Tn. [ 38] . wlstezCls
fdzj $MO § shlstetsj da(L"P)(CadaE)x] [Qin(LT)(C204)(NOs),].
I oBts dzj € ueltf"P)E(C0)(NOg)2(H20) 1 tHddz Olstsds Bj Hd ddgj jos ¢
(dMS Oy jddzOW yYjlsr ey nketsdz dzOw § dteOBdH O™ + tizfJs o €
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dsdz d dshisd CdEpdz? SEHOEDISOISERE i Hd dddd J(Isd deEOs)t
dZ' 2 ClOI HEE 4+2) o Odedej BEHEP §WMH J dedf I tc BGIE A GBUBD Is
| d3ts dzj C Quatrf"P)C:0)(NOg);] 5B O ObtdBO i HY OGS st U i
ECtolzy SudgDy ¢ COYHBREZ Olstsdird Walrdig B dapiOtshigiss (s o
20 Bed{"PrdPshisC Hefdds d Ho kY OlstsROdd dE q f§ &b to &

MeO MeO

) “{H,i Ny OMe

N CU(NO3)2
L mep) NaZCZO4

KPF
l Cu(NO3),
CU/O '

Na2CZO4
d
)\
Io/Cu

MeO ’
H,O

(PFg)2

ONO,

O,NO
2 N OMe / \N

/

h

OoM
Me

t d. 244 d dzl jsiy dzjCu89),(C,0.)(H,0)](PFe) (L™ )L 3,61
[Cu(L ™) (C,04)(NO3)2(H20)]Cio(L M) (C,05) (NO3)].

1T ddgd dzls § L d Bts @ dzCG(ET);(C:04)(Cl0s)2  Cup(LMP)o(C0,NoH;)(NOs)oL: b0
(CLONH i € d fy dzts fs fipls @0sdeckH @0 j d2§ § SR IS fdzj 1 dzd 2§ s A3l dzj ¢
Yjdz dL o tHEEE S to Ol GsiNGy), CNOMHjRE D jigtstsls dztsh | dzd
1 2. 155 HOddlzr 3 MY j S IstetsMC it jug 6)E€ & B¢ i3 dVsE -5 t
wisdats, dd3jdls Heo kRl WMy o dak jolsf vzd B M dUs o d B3 ¢
dv jIs Ho O Obt®BO &jHd. It teoja tizif tsdddsddas| ofts fighy dg-j adzd
fjtcOBIBA OS5 YjIs' ey 5 orh jsfdmMOdedzr 2 Ctif dzj CMOS  daC
sB i3] dedetsj] oL OddstsH j2Mlsadj [ 38].

s 5 i3 ZECWLFFP(HO0)(CiO)] BH,0 B T dz  f tsdzlz Y dzls O dzts dz'tsdztslasts  t
M H§ ey OUNDGASE0, L™ I NaCiOs0  Bisdz detsd3 s ts s detsh Bp)dgied- 2
fdzj Sy v DEEsERY ZDydsdd & f§tdaidPemE oW &6k gkt
BiyHE Mt d&ShH®R e wydf sutdfRdsds Ols s dgief ¢ dgif rud f 6
M sMsesd ¢ ssteH ddzd to 8V, dz0d3tsta jdE0z drigis dpj SBiAsdsOd H a1l 1D
CiO7, cjtdijlstedw ¢ 515 GHIMIECOMDY idedas e sls tdzjL ECs dz! dz@™- B
dzj dzd j daj H j Bts dzf st dig Hzids - L © a3 Ol digB& gz dndgre A 2 dfts o3 . dzl
fteOCIsdujmMSd dzj LOoadMmdls B2OKJEH j cOlskzter o ddzlsj
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& d dgBul TP(HB@GOME B¢ 5 &Y dzj ¢ MO
[(L™*)(H,0)(NO5) CU(C,0) CUNO) (HL0)(L ™) A (o dzj " dzj i § to deHAD dzgsts fzfs 9. @ 2O dz'
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ded j LMD, d fsHCdMmdzj dzdit@sts ({ dfp. 25) . [ sdzj
[(L™P)(H20)(NO5)CU(C204)CUNO)(HLO)(L™)] AD d d3j ¢ ls HolzRl wHjtedats] |
BjHY dZORBSHYIS IS DOIdHIEdOY Y ffdasds SCtelzy j dzadd. 1 HiE-Co
6O ¢ Obtdikz &l O ddoo X il HRLdE 4@ o Bszr] Hpd  &ist d
tGtsH O &sfls d ¢ whag@s  ©IC MEMEsOdz! dz2' 7 § 5L d yd-o B dztis§ Is 6
Zj SedzO otH' . stifdjSh H]EBskhstedtekzjls fddz2dz j
flse dw d&3j 3y HE 1 OtcOBAcEaE@a @] v dzlstc Od3d

s 5 i3 dFGURLTI)S(PR). M d dzls § L d tets 0 O dEUNGsJs, LB KPRy o d o 5 H dat
LIsOdztsdz! dzts oy tc Ofyls o t5tj: LTPHe @R, fas:t6 st R 6. s sStsteH d dzO
ELjdz o CRENFHY odi3dtetss Odz H s dzstodz di3d LGB 5 doHighO s
dzj CEEOCOL 2 stew Hisyj dzO, yYlsts MowL Odzts fg o 5L dBisy dat
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R R R' R!

S et Rzﬂ WRZ L
N o) A2
N L = M:L® = NN
M M . L N / N _ ] Ar/|>/| \\Ar
/ =1:1 =1:2 ol ol
Cl LO,RT=H,R2=H
M = Ru: Ar = CgHg, p-iPrCsH,Me 3-Me-L", R =H, R? = Me M = Ru; Ar = CgHg, p-iPrCgH Me
M = Rh, Ir; Ar = Cp* 3,5-Me-L®, R' = Me, R? = Me M = Rh, Ir; Ar = Cp*

tdm. 42. wuddkzByl) kYL R-Mdd af 3,5Me-LO,
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ulstetsj dad j ) s JCHAJREB, ML V)CIPEG (Ar = CeHs, f-iPrCHsMe),
[(CP)RILICIIPR d  [*H-(PdCsHMe)RUCE »(3,5Me-L) PR 2 fyls O dzts & dzj dzts o3t 4s ts H
MistelzC s PuzBrd 58 0, Mistetsj dadj MlsOd d' 7 ¢ BB dZj€-Mse
iHnddzi dedv d3jiéls Yozt deghoduior § MtBHE Lz ESBH
5o Odz0 B j dgifthd'j dg@" dsddf Y sz Bt dzj ¢ 2 kD] A deteafiz0
(t d #p) [60].

[ OdzL Odes ) Stsczdzj OB 5§ dMOdzd fddzls jIb) c 46 Is' t
B o(fhi-f JtcOl-dsty § dted BdH ddesds o JLE 5LV 4eMed ¥ o 8BMe L] (
s 5 BY dzjCUIH].X4 [X = PR, BFs, ClOs 1 d #B)Md dzls j L Jtetso Ocdzd 5 th] O
fCUHCHCN)JX o { SoddBBtsdzw tedz' 7 Mistsls dEPCh[@A W 7 o ©OMisoe s

) sdzd W H § tedz j [OiSlioh Uz L&BEMe-LY)  f sk yOdzd f thd B O
fj dzoL  CuBits dz@yj Istsdzj € to Qlrpls oGsugitds tidjc. O dpntesfipdzj | ISt @
f sdzz uj dzdz' 7 € s i3 ApK QIRCHSTY, pigE(2HFI0S, ClO,) . ff tisise ts dzd «
f 5 dzkz §dslsR dzCOLfjiXs (L" = LY, X = CRSO;, p-CHs(CeH4)SOs; L" = 3,5Me-L?Y, X =
CR:SO; , p-CH3(CsH4)SO;', CIOS).

N R2 R1 R1 R2 o
R1 — - R1
1 NN\(\\/’\LN R
2 2 //NN;N\ \ R2
R \\N/CU CU\N/I
[CuMeCN)JA | N / NN
R SN R {N> N} R' | A,
N \ 8
YAI R XN N R
/N \C Cu/\ N \
LO,R"=H,R?=H 1 ! !
0 R 2 RORLNNASANN, o R
4-Me-LO, R" = H, R? = Me =, =
3,5-Me-L0, R" = Me, R2 = H B Rz R R R B

tdf. 43. wddsjiL dCulei ddi Cod&fdjhss |

s 5 a3 dzjQUMTXs (X = PR, CIO,)  QUBBMe-LY)BFd &3j ¥ Is d tsdadetsj
CtoRf dzj Sdz" 2 COldtsdz Wodw jlsfyw yjlsr ey i WHjtodz o
t d®3) . SO)YHMN2 Obtd BjH SCtstHdddtokzjls Heoaj] &
Olstsitsoi dfiSHAY ¥ dedz’ 2 Is j Is tc BF,/ HdEO 2 tspHev G5 @ dzch ts df@s dzts fiy Is f
Ctif dzj Sdzgsets COdtsdz®. Clsts o b-isgfifflsj O odgjOdHdt
Wistste®, 1 tod dzOH dBF, O " off) l©jdaftisXizf ted i3 H d dets o 56 © -y d
dzd ¥ o SHBEEHAMICELBAL j 4 Oj B Cdestgfeeds = S| dj $ i
MshtOdzv ¥ Is Motss tojhylstsydzzy MmstckSlskztelz [ 2 T 2]

tOLodlsdjd® tIsda dmMmdj Hse Odzd2 MlsOdz Mmddas L
& H)Y (d M) te jip e r dsd NHELY MHMELBMe-LO, Me-Me-L? (1 d #),
of ff sdzdzj dzdz" 2 MMz Hiseo Olsj cew 3 Ists2 N j ctelzffj- [ ¢
fisdlsd dz o fodtsyjddd 2 §dtdddHddmsdgis-§ e ol-dsdd
d dz) § d tod dptfinld d2@H-Me-LY, Me-LY, Me-Me-LY (t d#4) . s tsdfjdafeR(m’
[CUNH-LD.(X)s (X = PR', BF;, CIO), CRSO)) fMddzsjL dtetse Odzd 1 15
[CUCHICN)X d dzd ¢ Qldzlsfp s dzr dzf o3 Mistsls dzis Iy :deHjlth= e j1OG j
9CHLCl, ot (dL BJ»OdZdJI)BQBcﬂﬁ@&mde § dpdtsro dS(@ I dgte fry 1 jo3afidz]
f dzj QCﬁgJL”]4()[()4(L”—NH2 Me-L® d Me-LY, X = PR/, BF,, ClO,', CR:SO5'; L" = Me-Me-L?,

X=PR,BF)) fMdddsjL dicso Odzd 5 OdzOcescdyder 5 3j ssH d S
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m R

R

- /

N \\A{ N [Cu(MeCN),JA 6N/Cu R2 Cu\\Nﬁ

N _—

Z 1
Y RN N+ R
R2 { \>_R2 R24, } Ay
R1 =N N R1
N ’ N A\ ) <~ N
NH,-LD, R' = H, R? = NH, E{N,CU R /CU\N\\}
NH,-Me-L0), R" = Me, R2 = Me .\ NN / 1
() 1 2 N A AN R
Me-LO, R' =H, R2 = Me de bp@
Me-Me-L0, R! = Me, R2 = Me R! R

t d.#4u d dzl§ i3 dz o fijlisfigdzd ¢ © dANHR-HYY NH,-Me-LO, Me-L?, Me-Me-LY.

s 5 i3 dzj GUIJ%(CR{SO)s (L" = NHo-LY, Me-Me-LY)  §f sz yO dzd 1§ 565 fydzj
HdSCJj. 10 fjteotsdCuClBOPyj Hisfig j dzicd 8 Oo dzv p DO ytg Btpls
10 obttsd O] ¢ f(todzyj ddsdz t©oOfMss stttk § f
AgCRSO; ¢ OC  d fyls ts y REESO; B2ld sfdaRts ¢ 5V H j to dz” QUINH-MeRIMIEIS fr
f sz yOodzd  tod B O6u@Mow Oyl fipts jdafzL NEs-Me-Bhpls o0sygjds sdzj - 1 o
Yj dzdzr 2 fsdzdWHjtedsr 2 CtBRfdzj S o odHj EIGEIGERL dc
9 Hj dzw dzd ¢ tNIBHFME] QJi{CHSO: [62].

sOIs d ts@izs 3 dzj CuNBlaL?)L(CIOs)s [CuNH-Me-LO)Xs (X = BF4, CIO/,
CRSQO5), [CuMe-Me-LD)4(CRSOs), d d3j #els " v ssydzz¥ MlstezS sktelk B[-2
ZOtky jdz oL Od ReH-h2 Mg dzO. O dzthts dg jBF,, GBI ctCRSOP trd-ts dz'
ttOL 25 Is o 5H 15t BHa2'tejz f ftf ©veRd d NEEfLE @ diH,Me-LY ( sH  dz Ot s ¢
Hdlsdndzlz lsted € s dzj S fdats ¢ 5 MADldedzty dEP,.  tsfiplsF dizj iy (
MshtcOdzv ¥ Is Motss tojhy bsydezs MmlstezCllztelz [ 2 T 2]
2O MbtezSlktek o L OflaffsfHijls2jfirhst d@o IsA@def s df totso tsH d dzd  d
oy stcOR. 1tod st dzOdetsdzjj o' sCks bkMlsts2yde
CdiBf dzj S, o Misils OsCHSA IN@E6R]. 9o AtsHW s ( t5dz

] 2011 &, [ Oda Odets g MskstezHdzd C OB Mtstss f)d dzqg
d fmjwjse®{o [ 2 2] BB @afmss [63]. I LOdEBsH]?2
LY kjkOWlstcttsesteOlsdy d3d ddzd ¢ § MO § s hit) st fi @
Bsdz detscdy Ms®listisd jtzdd 1 ftsLotdvjl f§tskzyOls ' di-nd:
f dzj SMLY)IXs (X =BF, PRt d #5).

& D
s, [CU(MECN),JA NN~ NN
{ (ﬁ Ny orAgX, [ NN\
¥ X=PFg, BF "N—M M—nN’
Y D X=PFaBF: | / ’
N~ X N N N N
Y o |
N\7N \> <\ /i
_N N
N \M Z N3
LO N— N,
ATy \g \\)N\g;,\d//
W N. A ‘N
i ) N%
ﬁ?/ ‘Q}

tdf. 45. wddlsjLr d MilsXbd gu AYXEBBREPENSD dEO0d d § W ie@e d3j o
oo Odzigbe 8 2 COBHO dzj §&COL Odz ) .
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vjlbtcOW ststetsBsteOlsdz j Stdigfdzj CMr dd3jsls B -ydzl
hylsCd [2T72]: € COyHBBE Obttdkz jlsOddd. ¢ & e isd
BF, dzORtsHWIsfqw dzj ot o dzzlstej dadzj 2 f tseztzipls tf ] €&@is ts iz
LOdzd BOj s Bsdzj CkzO skt dO. [ tdzg & @ dzeits is fs g 8 alzPW
BHddtso " &3 WO R] delstsdy dzdEOdzH O. | tOMlso stOR o
Co®l dzj CMise dgsH 4] Hdzv € 8 &Y dzgjsidiiui) Chfjitadsiveota® (s
yjdzyde [63], &0 Cltsttkzt oddwsl ttOflse stedlsj dz

rokni wHjtds 2 (CisBYLP)KBR)AHAHE " dz § sdzlz yj dz S ts
o dBsdzy ez 7 LY GBRY. HMeOH ({ dH6) [64] . o¢lstsdyr dgjH(
or B Olt®BOR] ¢ dfias@gH OB ®& 5tizls o § &ECHO,J 21 ¥ LOE Wy
ydd Btsdj ¢l dzd cOdq@fpleo s ls Hsdstedsr | Obtsd Hdted
dzj y. | sldfjCtesitsn ddedtolzs sy O lsGlsyDdEd dg o dg jf 1826 dizdz@z' 7 G
LIssdE LOB SOl Ho O KOStetsydSs &zO. stdlfdj S -Hj:c
fplseo dw d3j 3 CE [6d]fs dzO d3d

A

NN

|
N/ \ 74 NJ\/kN A\
_ =N N=
Me
N= Cu(BFy), Y O .N \
N/ AV S
W MeOH O (BF4)2
I \ N
NN

L(m)

tdm. 46. wswddidsjL d W@(L(%(EH)WHQHQJCMO [ Cu

1.2.3. s tBYf ejddifity d igO-L-Edf)dbe)d dsd 1 d dzO d3d

s s i3f dzi 2,4{6)8 (Thl-f d tc Ok-dsdd e Bd H d d2ZOBd Wi HC . O f
jlsmw fddzlsj LLNHLE ¢kt &zj Efgtse Tb, Sm, Dy) . ¢ dzOmdzt
Cjtdjistedd tiIsdn M HJ dajddegddy jof ¢ tefC o3 Ctedthin U as@sdzlstts-oots
Mon Oodd®ELC st dddtolze kv ¢ Olsts BONBH altOTzls P dzts G 1 ts
yds dzse, tHE]AgRE®REGEsydS 2O, SOkt Mdd! d j dt
Bj s OdzdzO,  d sk )  drcpat®dzHsAn W (¢ j 1 IS @i 7dpls O Isgas ddgifdz (S
dz¢ B dzg Myj dzydj2, dJcOdzH detwOjls ttsd Odzlsj gedz .
MCtsd ¢t dzd dzd 2, { A tEn@Eis| jdtc @' A3 HixpC s Mistsls o jAsfls

N/ ~

— = Ln —=N—_ Ln/N\
<N_\COHOZC/\BI / I \?/\ N
HyL CO,H - HO,C g;oz Hozc)

tdfm. 47. HEYH dfdejjdsdjs zOc 0 B3] fme® j dzd ] ¢ s dzj ¢

Iz j9o d MsOoltste’ dMmijdzj Hse Odzd s BPEFE SOVCOHIE]
dolz ¢ dzj Sil3thEzs BB MY Olstse  d daj MSBsdzr $dRn OdzOdzsE s dab
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CBf dzj S ) dsdzOBBd diBj lsOdzdztse [ 6 6] . RputdP d B-LA Is d .
R= tdetsLdd) (tdfm. 48). PS¢ @uRHEKPRY d f lsjchogid
MosHMise s fRPIMKHYARHY 2 dij s M da A COENEOE | dalstds-dzts ?
HddzZOydd, Iktd Rmrlfss ©d Giztzf)l] M shmsedd @3 B KOL S
fdzj S BEdoisBster Mowl ' 908 ls IsOC zts B | teyOlgdis{y zis e
dets?2 cGwkzffr o fodsyjddd 5 §doRi@dH§dsstOn @Gy
f JteOL sdzd dz' dets?2 cGtokffj EZyOMmleotes Ols: o IstedHj dzlsOls

R R = ribosyl group
N N N N
/ \ / \
&N N§ &N N=
R-pur-L©
tdfm. 48. HLstGIleslztGdzfﬁqu\ﬁ’rLlﬁ’)tq%lz(‘Hz(R s g &t dzg dz)f 2

1.2.4. 5 6dif-tzfeqigy dfp Od-dgs4tf) btc  B3d H d dzO Bd

4 5] HJdBeX¥TO®):;B3FMe-LN] (X=Cl, Br, 1) B" dd o' Hjfgej dz
o stetso € sREKEDS Mo G EMEZY P shdzj Gtetso jHjdzdw G O
dzdd o ddzj tols datg2d MOB B APA7iIte] ¢(dz0O dzts ¢ d Y dztsReBf @]y O dz
(L"=L® 4Me-L®@ . [ okni wHJ tcdrReB(CORdt] dt) € 4Ve-LP, {3,5Me-LO)
fddzls jL dtetseo Odzd Ho Y sfhtzts ftsB QEBE. tc f i ai3ts B tdgjddasy t2ts
detsh jRE:d"= 2 : 1. 1 t©OBREOR 9l BXECO)L"] MY=ysBYD ¢ |
35Me-L9) o otsHddzd ReXEPDC Wdetd fptsslsdatsh jdzdd 1 s .
tedd 1 : 1 ¢ OlstsdkydijdsQudrdn@ o gl Hjf delé®lsdstsy € StsteH g
dzd e Odzn O N'@ 5 tedfE3tfdh d Mo dste®L wfdz! dese s YyqdS dzse ) , jlssa
ndts®Rj stedd 2 :B dENddaq elzBsOHs@BEOYM W S5teH  dZOyd W Bsdzj |

R2 R R2 R R2 =Y

2\ \; / /
N R2 ZMRZ >3\R2

N N
ReX(CO
R2 '\f3 1\ R2 [ ( )5]
N

R1 ) NJ\ N\ R1 R2 N|3 X R2
=N?  Ns P
RI_/ NN ONN_R! N
R? R? N2\ 2= /,q /
L@ R'=H,R?=H ) Ru— , R )
4-Me-L(@ R1 Me, R2 = H R / R R x/ \ R

3,5-Me-L@ R' = H, RZ = Me (CO)s
tdfm. 49. uddReXCOLEGIdzjEaes g td¥ o dr ©OMSe s

z
Z/Z

] tc Ofls ReX(E@@A-ME-LDY) |1 ReX(CD)s5(3,5f fLY) ] &sdzj § & dzO tsizd @
Ylsdilsj dz' dets € tststeH dNEA b jOls fipz G s tgs ® sdz! y O, dzOR tsH
(Lt Isdn Wisteds Btsdzj j 90 %), yjdk o ftdtsyjddd 4 d
HOdzdzr a3 c [t dzO DALlis ts Iy HEO RS todRBBECQ)Aptsd] (L[ £ 4-Me-L?, 3,5
Me-L?) ftsHsBdsets BSBHBj 20 BjyHE WstedsOdkd Oolsttr d

1jHOodzs MmOdS tetskz ) MmslstekzH dzd C OB i bgls-(RL- o t§
f d tc Ol-csot) § d tod d3fW)f dgtstdsf fif.  50)  AgH &IV)A(MeCH) B k) ifdfigizis]
Ldtetse Odzd tAEBFAdLDOC dEdr dzts | Mistsls dasONj dzdzfs dzk € to d By O e
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Yodkd HAWWEZLELDD § Bttt tcOfmls Agx tal?D),((MeBK) A g2 ttc i3 to ts o
df dzsMS dn W teAgLO@GICMaEtse s[ COY HisBE Olsts Bz -yjStaidsug @ S
M sl ¢ sSteH d ddf%s s o GRE AnkEgMeF dr@ d3j o L 25 Isw B
oLOdBBHj2Msoadwvdy M OfdECOdz des?2 § JteOL sdzd dzt dats?2 ¢
LD 5 5 BYAdRf §LIP)]BF.)sk MeNO, i d dzls j L d tets 0 O dzdgBHR, f L%t O y dzdf
MCtsd Cts ko jddyj ddsdt MtsH jtey Oddd MjtejBted oliOf
detsh jdzgdj 1.3 : 1), o €COyj fiylsNOj i Gshigiises ticte{dnlds jOdtfdz" d |
dzj dzd W f sdzz yOdzd EtePW%W HLtdgby j s 9o tcOflse sts. | il
MsHjtey Olsmw HdMStejlsdy § 4 delsOBy s Odzdzd Y MES  § dz-O
s 5 AG([d D", yjdestedicse Odedz’ 7 AGEC ok ¢ to @ ls &t 5O OSSO
oMeNO,f 5 H Odzdz’ d3 1 dzj Mlff g € 3otz T sEEGM H j Isj € Isd tedajEs iy
GjSCMO®] todzr 7 .

B a N ] - -

NN\A NN AgBF, AgBF, /\N
o, fN/ I~ MeNO,, MeCN, _ ﬁN \
(N)—N N EtZO vapour ‘ EtZO vapour E,\[\‘ Nz(N//Ag-NCMe
\/ WOV e o NN (BF4),
/ ‘Ag\ Ag Ag:L@= Aqu— I %
W N
N \N NN /\ 1.3:1 )\ NN
L NN Ns MeCN-AG—N_)-NJ
N N\ N/ = \ \
Ny —Ag<__ ) NN
B 1 k// a — p—

t dfm. 50. ud dzlAg( €D EMECNENBFH § Ads( £L)(BF)sk MeNO,.

s 5 B dzj CufphenLPI(NO), d Zri(phenLV(NOs), B ¥ dzd Mddzlsj L dtetse O
ftetso jtoCd dRn BdtdsedyjmMits?2 OSIsdodesflsd (t df:- 5
dzs s M jSbesMisfdujMSdd HOdzdzr 3. 1 5C OL Odzets, 1
B WitOc B dsodkd QupelLENOgic@n® ) PERBRIR 1 5. WWstsls
f dzj S fi) qtss:oL Odz syjdzt or MtsC Iz@l5o<tjtsjlsdscfcgds/te®(ﬁ)ts.a s ©

i CuNOJ Zn(NOs), &/L

CN\CU/N} (NO5), i\/ . CN\Zn/N} (NO5),

/ N" N N§ \ “oH
N VNN 2
L@ | a

tdi. 51. wdddsjL d §tejHY tsd@aphen) WP, i) Eripse)ddfNO)S s &Y dzj ¢ |

1.2.5. stsdtfdzjCimr M fdeOL sdzddaif JeddBdH ddOdkd: L O

l1 sHotsHWY dled twOMmMmdtsistcj dzeds dzdlsj tcOlsztcdzf = H
dzj dzd?2 §jjntBHd 7 &jlsOddkss @ §dtoL tdddkfdtddsd
dzzls+ Mmdzj HiEs M dj dBsdj dals’ .

1) 1 tsfls Olsssyddies diffidfiidi) Hiso OdzO € ststoH d dzOy d ts dzdzO W
B3 Is O dzdz@o-f dntc @-dsddy f Jted B H J 2O . Clsts o5 ddetse A3
Bddztsedyj MEts?2 OCldodetslsd ¢ OS¢ MOBdR § dqtcOL tsdzqd d
2 f JtoOl-osddy f Jted BJHddetse ) , OS d C By dj S fseds-d3j |
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fdj SMtse dBBi(ls Ffdea-dsiiy R ted 3dH d dzOBd dzOdBtsdz' "' d2
fts Cd3f dzj MO -(BRiffs-Sfdiz Is BR #fof to OL-chscll(6) 3 Is-6(4k
B ssCMdf e Bl f e dBss dzsd3) , HBistz] hs & d&zOUSd dg Jiehts
lsjdz? dzr i3 Hj2flsadj . | sHEsBdS JhMdjHS OdZ0 ¢ GE
222§ Ny Istsyde” - € tsdif dzfn-B HIp e dds Okddly § d tod oi3d H d dzO d3q .
Codstf dzj €' BdgPkBtztzs oz B § JtoOL sdzd dzf d tod B3 H d dZD-BJ
sdo dzsls: o tjOCydwvn fodddijtedL Oydd. RMMdzjj+se
Bsdzl hdr Mjted?2 SCtdi3fdj M) dzj Sslsster 7 f jtoj mSH
dzd ¢ Odzn O3, dzts,j dFO syl judeting.d . dzd fipfffls ssdz His dzO YO dzO
sfls Qo OdzOM! B d&ZOMiIs! ¢ steH d dzO Yy d cNBBERMG drHdj AT @fICdis d
G OdzH @d32f4(6)B - d e Ol-dsdd §f e B H d dzO3d . B " dZH H dhfs PdzisH
d¢ sdi3f dzd S(I-Y dffc GA-dezfiztf Jte B H J 2O B . MmEslsW s fdets oddzts 2
2Oy dqh -f4d e Ol-dsddy § d tod o3 M thdEN® d H | delsy@lS iz yJj M<E OV € St
dzj dz L v MCdzs yOls! N faftoafdiwiddass sC@SS @A S ZzO o €t
Colstes?2 HEtS dzOh dn tOBtls o ddlsjtOlskztej dzj B’ dzt
9tsL sy dets M ls ¢ o-drd Bt deef M EZFEPC B2 MY sMtsB dzts?2 ¢ BHBOL K
dzts) § dzd 4 6 f dted BfEddptsOEldaftez) f i ear@d4  dzse . (IsO ot
SBOL 5o Oded ¥ (el 52 o dzkzlsted ditsdzj & Ndfwftdaddtstdd H af teiatst
yqeéazo ¢0¢ ftjHf shm’ zCESIPE | Qudedst @dedidi fifistOm wigyfij fis@ - s fy
fdzy Hso Oded W  dz¥ d3d dzj Mfyty BAsHAEO . f j tej desMisd3

2) [esdRddzj Myjdelsde j] Mots2Mmisea ® St dzj C s Q@O
Bsls ftOCIsdud Méd daj dLEzyOddm: (L0 JdMmédz® yjd]d
Mitsdr Sk fdiedBdHddzco 5] WHits sy ds O h) ok sty deo:
WieOGe 3d dals, Isj B3O dz¥ &3 dz Myd deydd Sodfdi mse M f§dt
¢ difdzj Hse Odzdw g 1 Iss2 B d&ZOMIsd. 1 sMStsd Sk f-dted
Ldzj SbtesdesOC yjflsstedzy B3 Mo s2Miseo ORI, Cust OREsiEs
SYjtejH!, foLosddls dmMdj Hse Ols! dzt B3] dzaj My dels dz" j

3) 1ifmMBslsteY dO dhmMmdjHse OddY dBOcdzdlsdz R Mo &
Hd deseo " d3d dzd ¢ OdzH O dz3q , sdzd BeteOdzd yd o ©Odzd My dzd M !
vO2 09 Oy dzOW 5B dZOMIs! BOGdzjlssaddBdd, $OC dmmdzj
LOtcOedo OdzOfm! HB dOYOdZO dOh dr dMmMmdzj Hise Odzd 2 .
il ddasjtej Mder j st j dedesmisd, Ctlstster j RBisclzlsg- BT
fdh&s yl)dzj LORIsj deyd Odz! dets MY sMsBdz" = HJ BB dzMivted o
dzv j sy BodzHjsdig@®sr, 3yl &3 fdtedHdds. 1 td 1 Istsd BC
OLBlO o yYydsdzj wdzts W O&W Y fiss teasszz) ju j iz dg'd derd dg @ dz.
WOClstste o9 jHYIs ¢ BMdzOBdzj dadé tsdzv dzedec OdzHtsea d fls
YOSkttt MismMseMmlsokjls EMddj dzds fsdv ddcOdzHse
[ BZOYOdzO dzOh da + S MY jtod d3j dels Odz' dzr -B d P agtsdglz .0 dajses
MCOLOL!, COCB2 WOCIkttt BEZHjls ftcjo Odzdtctse Ols! .

I fteiHMmlsOo dzv j d&3ss?2 HdMMJ LlsOyYydd & HJjZOJd&B s

rdav fmddzsjL © dz¢ Bddej Mydelze M dr~ € &Rzl 6 sdedztz?
W dcekt@3iggu?, zn*dcd’. I iBjflsj M tIsdd dimidz HEzs Is@wy
BdUud MEdn ftejottOn jdd?2, dimidz Hsd)OddY Mg kO gedzt s
Cod3f dzj CMiglp . B MG 2 ddalsd e M 4§ ted HdfdslQjordr jds® egatsdal’
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hdr Cdi3f dzj S Mse, LOCdzg yoOs h d2Mmw o lifnd dgls §f tefsd 4 p dzE
M fdqteOldsds f dtcd d3d H d dz0O, fMtsH j te Oh d =~ CteslsC zs 8
Mo WQIHL N MYy smtseMmlse zs h z8 o dzlzlstcd d3ts dzj € dztdav deldasHiRiz dz
nts M Is ts exdigdgtatdintramoleculaprotontransfer ESIPT).

rdzv mMddzlsj L © CsBf,dzj S M dhilgtexfjtes(h d- M Jdzso T
LEj &3 MistcOIsjedsb , Mo w L QdktiEltc d fiy | dzifs) @ Is dzr 1521861 del glzelzts ¢
f d to Gl-csdiyd te f BB H o dftxfote e+l 2EO)- (1 -  to Ol-dsddy § f o BJ H d dets ©
B4 o 5@ -12d tc OL-dsh(6)}( § d te Rl dimfzf Jted BJH Jdztso . 1 t6OBE On
Codiif dzj S Mse fHsjl~—=d Sldzj:lste df sL o scdzv jIs MtsL H GaNXIsOC €
fteJ HYBM" dzC & Hdzw tj OdzdL Oydd Mfddesetsets ff jtoj n S
fiesdLotsHdIlsmMy o9 0dOyYydj2 LOR] Misdlsjdzj 2 o dzd e OdzH

1] ZOGSHOtY wWOMYftsdztsy j dzd¥ Olstsdses OL SISO o wh jf
JIs ddzlsj o Mdz" | odipladijta yQiztCidsagff dpjdgvitip ) dL tsd3j tefdz’ o3
fMw d&zdh!' oMty jdd 3 §JteOL sdzddzr dz@ = d/ ddzd H te
tcOBtsIsj 3 dmf sdz Lzjd3 {Isk otsL Bsy detsfls Hdzvd -d
dzsor 2 ff jtoj ntSH.

1. 3. [ b dgdddzi fSusicetf dzd Clfytsed Wl daSdAdelz Istcd d3ts dzj € 2z dzv e dz' 2
9 oftLBEYHY dzdesdz MsMmMisswdzedd d Isjtedsdud M&d OSIsdoe dt

l HOddztEdZ tOLHjdz & tyjd SOkt ttOMhdisIst
LaBdMmdd ¢ sdif d) § HoyaflbeBO@EdRlsY  dLejMmisde ftoduy) e’
qasj HIY ( HJ Bsdeistedtelze M drn  dz¢ d3d dzj Myd deyds , L Hj M
ImmewLd f Isjds, ybts © ~"Hj dOh j2 OBl B dzd
o dzz st d dQ3ts dzj € [z dify tefdE RlIs tHfdgQs jodztso 5L B ZBSHY) dzdits ds | fitetsiigf lautg Wi
odtetseo Odadzz® L O3 H dzj dzlizlz S, -W I ADE) MyBdytOmMhdssicd d
sster § dmsd3j dels’, MowL Odede’ § M MsMmisswdedj d3 Hj dz o

1.3.1. [sd&ddad Myd dzydy ¢§ swddz O©Mmtse d3d HJ(

RSACU dZn*d 3 ¥ Is tsHd dZOC o 8 1 dzj ¢ o' s dedplipds sUstimdely
dr WesbbsWdLdujmMSd] Mot MmisanDe OB daff zPe 5 OF . M) 9 s ez
¢ MlsOBdddL Oydd f ZOdOtdets? ¢ jtd3j Isted d dBsdzj € Iz dzr
[70-72] . SC&dMmmdw ©OCdR StkfdjhMtses MowL OdO, o
[ ¢ B dzj Myd deydw € WY dzOBfoas a1 OY @Y O( sOCdd3 BLOL t5¢C
GH] d dzt B dgj Myj deydw MmotsBBHASE S dzd ¢ OdzH Qlzj (@ €
ydd ¢ sdifdzj 9nsptedyafddgt©QE s o dod &sOdzd§ Hdzv tej n j ded W
LOHOY2[] 701 CodiflzjHROEZOdEw iy d&3j » Oded L BOBG * &d fr
Ck ddL €d2 fsisi daydipdzd d ezt @ afHlg @3fd dGtzdzil§ Bazd & t
GOzH 59 B XZOGftedWisisokze s § j toj-&tbe Odgn d 4 dgq iz 6 ¢
By HY dzgdzr » MmMtsMmistswdzd?2. I L dBsyd d d&Bj-O0dedL o3 , |
e Odzts e wlzf® dzO tstee Odzed Uj MS d2 dzd ¢ OdzH , d3th digzdship@E -dA |
Cdd3 t6OmmdeisBuizd §f 3HA6 | [[7I8did Isd &3, ulsty ShyfdsdffivbsisCaa”  fd
TADF, ybsts, 9o MmMtydlsOddd M HMskzf dsmis! & d dzgt &t
dzts?2 f &zOls ¥ tstc B3ts DLED [E80jftsL H O dzd W
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1.3.2. Jdizlbteddisdzj Szdzwtedzr 2  Jjtej detsfy ftetslstsdzO o
OClkdodtctso OdzgdzgOW L Od3j H dzj dgdzgOW Wz tstcj fyyj deyd w

Rdzlsj toj Mdgj 2h j 2 deOEydes?2 L OHOYJ?2 WwWodzwjlIsfipw- toC
hdr MtsjHddzj dz2d2, B d&OHOs hdn dbjasts? fiylsz Edfd ,dzs dgd fid
hdds MssCMseor d3 fMH o d ¢ tddplemissions 2 dztg & o Mg i fg g §z2 delg i ls
sostedlsj dz¢ dqdzd MsBj dzdesMmisw dz Ef OCs9¢d o Iso9y-toH
Mo dlsj dz detsfyls 8 1+ BdMMdd ¢ H dzdidzjls @Ctsidgdz" Iz frplstaL dptsade
Ldud MSdr/ Wssnddidud MSdr d3j -~ Oded L dzgtse, dzj 3y Oh d A

sddzlsjL Mmtsj Hddaj dad 2, sB dZOH OB h R  sHtsB dz' d3d
ftedudde. J[Isd3djlsdd3 dgj Stslstster § dL  dad n .

1) AfBr ydz j 0 clnuehtivriatraptmorey ( f esw o dzv ¥ Is  dzj B 5 dz!
MHeadced. Cbts ftcdotsHdls € HjtojCter 9 Odeds MY j Clistotse
dets? toj OB MtsteBydd d Iskh jdeds + BdMdd. 1 dzv ki d
totsW stetseo, HJj Bsdhmistcdtezs M dhi L dz2QQdls pgaiiz. dz" | MissC Mts

2) 1 OYdes? LOHOYjJ?2 ~"ddidd wedw jlsmw MmddalsjL W
[HdZOCts MddzlsjL sOSCdr MtsjHddzj dzd?2 Htoj HMlsOo ddw-j Is
Mot WhkkssWstess fftosWodw jls tsHdzz Btsdzj j dfiffide o3
dzd B3O j sw ¢ dzOL 53, -&PE qEGEOPIEZ.C OLHzdzd i3 dL 9 Otsc
mMddals j LO W dzEstosW stetsea, HJj BBsdemistedtclze h dr B J diz-®
s dyr 7 HOo Ols! HaeudemigEo). + &3 Mmds (

3) vykzofmboadljd desMftcsiW e sedls § dzy o €z i d
dslswdz Zf OCtsaCd o koYtwoHts adH] OSIskzOdz dz ts-ff to¢
tcso, tBdZOHOsEhdd3 ftsor h jdeder 3 SlsCdzd S tsd3 dz0O dL d3d d

4) 1 Od3d Hdzj dzgdzOW Wz tstej My dzi 0O Is § B o Gz dz dz'i s &
OLED. RLO® JjMmlsdets, ylsts Odzdzd e d @MEDH d o tizy € Istc B dzts 5L dzd
% MddecdzjIsdzr 7 d 75 % Istcedfdzjlsder 7 oftsL BEYHY dzdz’ R
OLEDdzj Istsdz'! S5 oftsLBERYHY dzdz" = Md dzG dzj Istsio 3tsfatsts o of
L O] Hdzj dedats?2 Wz tstej My j BudS s Ldy dgdzdd figfizdzj Hifse O
fMdzj H STADERZPY S Odz dzr dzj Ibtsdz S5 Hdzw tjh jdedw & &z dzH
CdzOHdzr = L OHOY, Mo@LEMdzdz' = M MtsL HOdzd j &3

5) stcO2dzi OBl g2 dztyDd dAf'tgtis W  § totsB dzj BZO e dzls
hde + d&3dMmMde, vykeMmlseadlsj dz@ dgk¥ € Hdzddzj o tsdzde- o
hOls! dL o Jj Mmisdzts 4l Ofptef@pshdds s @jd O d d BBsMisd § sdzs
sls Hdzddz otdzdy otLBEd&ZBID |jds qiidds@cse Odzdj IsC
tcjHSCts SfdMreaOjlsmw o dzdlsjtOlskztej. 1 Mmewrd fipg- I
Mdd ks Hdidd' otdd otLBbkyHjddY, d {tdddkodd,
ftcOo d zQ Ceo@hdrs© O, 1 t¢ jorsTRSD D dzvtfedds jtis | 1) Hdzv s ast | o
kjdydOd Hd" §©80SIsdujmMSdr §teddsyj dd?2 .

JHdddB dL ©OLedeOshdroMmw YtsHAatsHtSe € tojh jdeds
dd2, MBHjtEY OhdR CottkSks o dizlsttdBsdj S v s
9 J MigfdaH, O dzw 8 h Ow Yy OMmls: LiIsdmn MtsjHJdzj dzd2 Wotdaw j I
YOhdddd StstetslsCd) Ol Scr ] §J Mdzd € Flsster JOiHLOWG d §
NiHL N)L. ] shdsesdtsd mMomMisswddd 1 Isd MtsiB d dzfndzdfvs dats
HiStOsH dzsC OdzdL s Odede a3 SC tsdzts Olsts 3O O Hfikzts to t Ho@ (¢
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BkyHjdedd J dzsdz dzOwW WistedzO di3sdzj S dzr Hf j i q tsindds H &
B' Mt d3  jtoj desisdy f eslstsdzO o N texceedsiateintdaustedglarm ts fr
proton transfer ESIPT) . 1 todisBitclOm dg j Wit B3O j I9ts o 5L B Iz 3 H jKizdzts df)
qodesdz o sHBtesH O, f j toll.{ toA sKdaB@ " fidz YRGB | szt  J to ]
Climsmistsk dzd §J tod dets ) f te@ds steAdzsza0dztOds dstgsdytistéentratadlgu- (
lar protontransfer GSIPT) L Q9 jteh OjIs Wilstsyd&dz (t JHJIK S5OX)O - tck
oddzs L Od3J Isdzts Efifr,dz’ W Igts LPLHVEl®O € Btsdz hdd3 MistsBRhse
Msdy dd3" dc3 Hdzw Ctsdzo j dzyd sdzOdz! dzf = W kzzsteisS@®sfgistes y g
d3j dz M jdad ¥ Iskh jdedwW dzs 3d dzj My deydd.

_ E* ESIPT . _
N l N
O-H GSIPT o H
enol form E K keto form

tdfm. 52. unjdkO ] ESRTEGHBT, o C ik o4 dHI ifzcR | OIS sdG) ©

etsjHddzj degdw, ESIPEW oul®@MlIdE jf 5C OL ' 9 O Bualanissiondzlz ¢
Yylsts d@Bsydls ojMmlsd ¢ sdkzzyjdds BJ et Mme j yd dedw
By jls dzf btsd St -bisod@ )y HozEHzdzaP W o €1 55y HY dAEzOV ujORE
fsojHjddj, C0O0¢ HtOoddzts, dzgjHEMIsdy dBE dmdzo diizdzioct
dzj Czdzw tcdzr 7 o tSHEBSttSHAZr 7 MowL j 2.

ESIPTC tc©2 dzi uykefmlsedlsj dzj dz ¢ sMmtse | dzdesflsw dzgz mtc g
stetsW stc® [ 83] . s bOCdd3 sMmtse § dedetsmlsw dz Mmtej H T, C
dqicts Mismse dsMmls! ©BtOL iy ik § bdsis Lisdzies tg s Wi @
o MsCdr to] obLBsydes HjHtetslssdadtetso Odadj Bsdzj €z
B lsOdzd&zO o tw©wOMbsotstey d wWOLdEZJuyde §j EkEf§ OC e syde J
ykzefmlse dlsj dz' desfpls! d3tsdzj CESERT, §f cfifctaig G "] 1@ ts wdordzw fil
oded 3O0ded j dMMmdzj Hse Olsj dzj 2 HteOCIsdyd MSd dzj tscde-Odad
dzj Myd dzlsdz" = MmJj defmtsteso .

s OC tslsd3j YO dzts i+ ESIPTEN fiplipdsjtoHstsi ots@odsdpw o j H ZIs v ®dzO o
dzed yj MSdr MsjHddej dedv s [81] . sttsteHddZOydsdadzs j
ESIPTd dzs &3d dzj My j deydes , dLizyjdz o L dzOydlsj dz' dets o3,
L HJ M wodzw jIsfpw MsLHOdd] MJ dehMscse, Hylsd §Isfd-tclzs
Wilkmw o dMftsd Ltse Odedd tstcc OE§IRTM Y O € droff cuQ digs tsfo
fistedtelze h dn dz¢ B dej Myd deydd [84] . ststeHddZOydqwy |
Cdr Hiftlssddteses Odzd® d L O sdesdzdz ko j dzd yJ d&d ®
mMeEMmils o5FIPTe C iR dzj S MOR dBJ IsOdzdzts o . t JHEddd dm< dzs
dzj HOoa dz" Vv MlsOls' W [ OdetsMOstee @ged B TJING p O¢ st H dzde®Bn
d3J Is Odddastelz f ff * } jJtedtsHdyd MG s2 mMdmlsj a3 , HJ d3ts dzils
dESIPT, O 1sO¢yJ Btsdzj J tOdzdz?"w MlsOIs!' w 40O0COd, dzoa ¢
f dzjg ¢ mr yd dz€ O, H FSHT dzfigtote dstel ¥te™d jC stetsils € 52 O HEtOH: s te
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[85,86l.0 OC 5 SBLOLE, ftsedj OISO, MWL OddzOW )
dESIPTe s@&stcH d dzOydtsdedzr 7 MtsjHddzj dedW " wWodzw jlsfqw  tcO

[Hdzs2 dL ftetsedzj &, MlssOLED R WiojdmjjHs iyt LiHSGRS-jh di"
Is d o dztektérmplquantumefficiency, EQE) . R L o j Misdats, yYlsts § ted ©Odzdzd
s COLBDG j dzj odtelzjlsfw 25 % osLBlEYHY dedz’ & M) dze dzj Ist
[BT ydz j W dkzsOUEDYmdEsd j ¥ ls Hdv  &dMimdd Istd
[Hddz dL fklj?2 tjhjddy §tetss dzjalsED ithtsa 1Otk i W itsif
yj dels MED [87]. [H dzOC 5 1 Issls 9 OtedOdzls tjh jdedv B d,
dzj 8B~ BH J d@3gtsM s dmMf sdz L se OdzdwVw HBSEedr d3J IO dzdzt
G B H dzts, d dzjo" MsC OV EEMSBLEDEO s’ shH@Eds. o ol 6t
ded v oS edgiiak’. 50 Oded § dzj Istsdz-fifdiizeadz] il Wiplefzdidstady J ]
B Hdzj dedzts 2 W kztstej Myjdydd 5 BjnOddL Bz, Ti-0% j 2 f
- S Gl fkls! Mmdd ds LOsdhndl ©dTalj &dyafdaalsdz,
Mmisd d dzls j & tsdget 2z0C s dzo j to fifid o SiH oz dzl j 6§ B e PdzOy d & d;
Emestew jIsmMWw B ZOGBSHOKGW d2Odzdyde Iswyy dzf = Olstsdise
MY dsdeB lsOdz' detsj oL O BsH j2Mlsodj.

) sMStsdz Sk LYWW jiClsdeo dzgOv ddzlsj teS tskB d digEy Cf tisttapQ W
WY dzr 8L dzj d3j dzls s -G BUY BECINER)B] sl O’ e sy f & &Y Is d
5] Coddujflets MisOlj2, o €l ESIPTd EADRS of ) j fiva
] OC O, BfkBdkdStso OddOY o 2007 ¢, JOfgg SOy dnlst
WskksWdLdSd d f sk mAhdaEe® oHOyd [ 88, 89] . | ety
WiMmMsteO ¢ HOYJESPES Of tOskPL, o Hsdss 5 O C BADF [s8z20]  tol] 8 ¢
MsjHddaj dedj §SCOLT 00jls o MsS d 0LEDADIZl oty - 2 fifigatot
Cky 1 WWjCEJD detsBlsidzs( 14 %. uvOCdd GBLOL s5d3, 02O
dzd ESIPTJTADF o tsHdzets?2 iBtsdzj Skdzj 1 Ists yYtejLor yoRdetg -4 j§
Hiso OdzdzOV s j BO, CtslststeOW, dzj fisd3dds digdasdzd i @2 pafis us

1 O jteh OW L Istsls t6OLHJjdz, dzj sBrtHd®BsS Slsd3j Isdls!
Wk stesY stese  dzj ¥ dlsO ofdiaBmedaizts LS Ofdzts 0 dzj dzdzts j 2Ot
BOMMde O +CMjtddsj dlsOdz' dz' &7 HOdzdz 7 .7 fedzs O dzdiz® C
OsOS¢yd WobstrndBdudmMSedj w©joOSydd, fsdhmatuWip- 0
Hjdese s Mmefsswddw [90]. Jteddsjter dzOtlk" jdedw !
otsfdzgso j jets dzOtelkzh jdzdw, MmCdzs ydls| dz datiels jotg H 1§ 1 d
ptcj d3j dzdzs2 -9ORPEZC d j[HD® dzgts BT 2O kB kS50 OdzO® OB |
fd ZEJRTY rstesW sSteses, dOtkzh 04 O J dahtd@shapebsviojs[aDP d
1 Otelzh j dzd j o wIO@eafdzPs oss@NH[OY 5 t©j HS ks ¥ ezls s tlyis Ytz ) Js
eveEhdj L gdfmdEs, LOeadMmwh iy ks HdAddr otdd S -6l
sdyj MStsets ftodd3j daj dedV . ANdzZzstesW stcr , dzOtekzh OX-h d ]
Gz 1 Mg [91]. [H&OCE, o MmeovwLdliishshBy i
dedj d2OftcOodzj dzde" » Y wsHABHEBSY ¢ MddalsjL & Misj HddajC
dMmfdzj Hise Ol j dzd dzOYd dzO¢ Is § sded RO § jtemtjCldoer ,
fsHIso Jte HOJIsMw dzj HOo dzd 3 BB L Stetsd3 1 Judlus dzCWsis]- Culds
cdudy j dzOtkh jdd® §tOodkz® sOhd, dBsckls B Ig-
dd, vyt fwOodds sOhd dOwkhOjkmy, o0y ds SH
ssMftesdLosHdBsMis! 1 ¥WjClko [93].
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133f ¥ dB3d dzj MyJd deydw € stkff dfj Cyfigistal Qdg) Hafs( ud dzd §
5jBO MdddsjL O d HjkOd dsets dMmidz H ESIPTE] w o Hrd

ifw, f SHksS2 Msttsd , ctewyj2 jBs2 Mtot]
o 5L dBtsy dzsmiss ¥ dr §tedS dzOH dz" = f todisd§)ydisifipiad 25 B ¢gQ fny Isfr
hj2 ®Goteddks Misjfjd dsedLd , cHj (S0 dzjls

Isj o5, C OC ESIPTdAADREZY dath i dzts 2 BSEBPTHz dogO tEordj dzd § 4 6 O
l Qoaddzso ©. 1 j ftojlsjdgHlzY, tcOL zj3 sy dzj daR A Faizdae
dzj § tetsB dzj d3, B frlsOj 3w fMHj &zOIs! 9 C d&zOH 9 ftj "
OH Odzdzts?2 tsB dzOMIsd o Cdzs yOjIs Mmdzj HEze M d jI) B fipts @WNH ts (.
nd ZOsssBKGOL Z8 hdrn §dteOL sdzd dzf dted 3 4§ dzdizgis g ' ~L Odgd &
o Cdzs yov fmddzalsjL tSHdeSWH]toder n  tc®L ddtp dzff § © @zH zcisg- dztf
o' di3d dzd ¢ O-@R QBY sftcds’ Blsd QdagfEagts M d datsds. 1 ddy- Is,
f dzj ¢ Mts9) cldjjteid(j M& OV  dzOf oW ) J dedzs s 3z dgj dzlz tizjfrptiad] ‘G
COYjdzdvw CtotsteHddOydosddzse s L dzO o o tsL B z) H YWdzdats c
wiSlkdodassimisd + cgdmmd)d [CB4EY] .dzj € s o o ddebIf  fif tooleigff cde) o
MsHj ey O dd3d S BtetslsClzy o dzzlsted s dzj € Iz dzwdisfidizlz © te joOiAdtS
ESIPT, d M drs OdzOdzsc O3], dzfj MtsHjtey O dBid 1 Ists?2
mMots2MmMlse Codi3fdzj SMse d MoetBtsHd = ddeOdzH s, 9
sftejHjdzjded] CoOdzstsor n o' atsHtse, (dMisREMGo gz
ded § bijteddduyd MEs?2 L OeadmdBsmisd + sdmmdd.

1.4. ufddsor 2 fjtejrsH)e SodfdjSmMOn xjdjL o

1.4.1. wffddeser 2 fjtcjrtsH: tBhdj] OMfjClIsr

dsfddeser 2 fjttjrtH (ftsH Clstster df @3 BEHJ A {1
Msmisswddw o of MtsC wMpfddrdgeeafsyj fH disiBd CfsLdztsd) dels § i § ) dz
ZOyddadets?2 nddi3dd. ¢ zOddLE tOL ddyde 7 Ofmf jSIlstse
Jets VHORIEI M@z sfdmodds, IsjdeHjdydwy i3 Cdzdia k]
CdzOMMOn ¢ i dzj ¢ fiplsiPo s fHteg@nisd sds OIS j tod O o j
s dujmMSdd O jSOd, (jtemMfjClsdeoOd oL sy dat
cdds, fwsfmowh jdgr gdetsc sll4].fdzj dedz" j BL tsSter [ 94

] 5L i35y dets s  dzOB dzé v j dzed™ Mt  detso 56 5 d-tf t§ P E&sH
o5C SOt Hisd U MS B § sdzj dedft@ dzrrtsiay  dgOs dao0  digj dtChdapts ¢
Csda d ¢ zteddiypgivisis] ML HOjls fteddydyf dOdz dalze o tsiUidEE Y
fdztso s Msmisswdadd, ddets o o' S hffddismtsalds i) tg
LOadMmdls ls Moolsdsh jddY ®&jyHE 0O lstetsdq, tcOf
di dzj tcdj ? MYy Otedo Odzd W 1 dag, ¢ ldodss datsjoQ dzdf L. Iz jrIsfifpizd ! fryts frp
des?2 MY d detso 52 d3lzdz'r ldndstt dajfnlyf dftsidtple  thigh simtstitesHSY dzd § o dzd
<1Dg, bkt {dzjteedd mMifOtede Odzd™ 1 dzj Slstotsdzse dzjtmsMlk
fMisswdedd, d MmdMmlsj B8O GMisOY Isw o s filsdsdfLdgdtslf Jhy dat:
fts fls ts towapigstate LS) . 1| fdMmisj GOR, finfjddgisiahy is2te dfRpidh ndH <
10Dg"° [115].

1 od Bj o  C togyjdejCldiniisse ,  f Slsj dzyd Odz! dzs M sfyfts B dz
dsotsets MoMmMisswdadY o Hikzesj, §sOBOBYNEHYH MY duds
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BJdBj sOdzdzso . Clsts Mo w L QEAty mH oldzjnds, & touslo iz @ O iy hdgj tftedZ jc
fsdzy dZdcOdzgHtse dgj HBMIsOLyYdets, yYlsse" MisOBd dd&dL
Is s te, setcOdzd ydoe 0 h d2 B d&ZOMIs: dzOB dz¥ H j dzify Is Grpf detd
fMewiL Odz M Isj a3, Ut { c-df sOfzAse | ¢ sEdsLhital gD @
10Dglze j dzd yd o O4 Ismw  ff ted d3j tedzets dzO 5 DBIUs O deflztstpj €] -GS
5d-d3j s Odzdztso Msftcso sy HOjIsMw ftod d3j tedets IsOC dd3d ¥ 4
s Odzdzd yd M dd3 ff sdzj 5. Clsidg tedztfs’ dglf O gPdaef ¥ Is fyvdzj {f t
Clsts ftedotsHdIls € Isdif, dB3k® dztzts 3 dzgj ¢ 'S dzds dzdzr ddzOr
deso sd3 Msmistswdzadd [ 116] .

lted ftesydrms t©Oodzr n EfMdzseadwn (tSHJZOCtsSo OB- G j
9" 2 dzOB Stc Olstisdfstede’ L @ dzj S M Jodese d3j sOdzdzse o
MC dzsdedzr ¢ SlsdesMmdlsj dzt des?2 MlsOBddzdL Oydd dzdL® Mt
Yydilsgj dz' dg" o3, dzO HiMmwisCd ftesyj dzsigg fedtciply wzdgu g glzdzc
¢ dmdzj dedzy s Pizdz© o SR dzj $My. 1 0feddi e, I et .
mMesedzr » ¢ fitej Cdzs yjded® dL BHdzSEs M Jdseo segts Mt
Nddzjl) Q( By des sy dHOI! , yYbts 1 Isd Stsi3fdj S B-EZH
MCsdzstdy fizd cOdzHts®d o HOdMzdzsd3 Mz yoOj ko j dzdydoe O Is

1 d Md@dslstew  dzO  Ists, Yylsts dedL Ssmfddzseotsy d o' Mts
Hdzv € s d3fdedgj SshPstadztsd fp 4 dzj € Istets dzdzi d5q & gy @ dziz gz©Mgld
U ded§ oBJ Ny HE dedsvdogsl] dE@sipEstOj sy dzOd B 5 dzjddi dy Ofigls |
Csdizf dzj € MAR) , ) Hdddzj@f(O¢ HIB Odz) @ (yd dzr 1 ssets dzj 3 Ols
dqsdzse 1 Isdr B sOdzdzse yYOMmists dzOB dzt HOJ IsMwW EH Py dzt
ded W € tod fylsd® dfcisforjjdg) S { daj tedd MYy Otede Odzd™ 1 dzjjS-ste
sOdzdzso M ddeser 2 f jtojrtBH dzOBA&ZEHOjIsMwY tejyj. UC
C sdi3f dzj ¢ Msell) BO BOBEPEAAH 1@ (s O (¢ Hib) @HB] Is O (

( Mdzd ¢ sdzj dzd & Odpgretisaz] ¥ edzs i d3 5 o j dzd ud dzj
sdes fcdoasHdls € MsOBddzdL Oydd dedL CStsmif ddese & ts
fn¢ow hjd diyHE ddih ddd CHY(dL) B OK & dffinde’ BB ) kzdbisete
Isj dz! dets dzj Btsdz' N 52 Ofys Isej jozizdfial di dzid L 3] ddgjdelE v o dzjh-dzd -
Yydtetseo Ols dL i3 dgj dzdd M ddesotse s MsMmistswdedw [ 117
zdls j cOlsktej Mifddeser d@3 § jtoejrntSHESAZ. 1 O dmihdasssaver Y dz
spintransitiond dzspinequilibrium( & f sfmdzj Hdzdd ceBH'™ d o kM W
COdz? CdetsoaOdzedj fjteosets dL 1 Isdrn Isj tcd3d demts frpf) tsee @
fts diddej dzgd®¥ Oolststc®, YtMitsd Sk Mset AMY ddasd-r 2 ¢
detso r 2 tshtgtcipi o kMM WL r ydes?2 dzdlsj tcOlskztej BT dz B
9 0tdOdzs©, BHAZOCt tsls dzjets dzj HOdzj S8 d HB Isj ted3d
Qolstster nmtlsjdzd B dqLBjYOIs! ). It Wit O dztydnsitiptde -
spgno . 1 Mmtse tgj d3 dzdzts?2 O dzG dzts W Lspingozs@ved dzdfenjiianStisriz thg Is
ftsdz Lz siw fwOSIsduyimMSéd C0O0¢ MmMddesdeddzr [ 118] .
L O3 Isdets slsdzd YO Isfyw . 1spitcrhdgevedy Hnjo ded JO dass ndsdf dzae ) G
ddL CsMf Jdeseasets d o MisC s d dzts o ts Guskz ci@xdiEds st tetzff 2 d L
fOteOd3j Iste© tOM j § dzj ded ™ € tod fgtsndraimeitipro j i g e Poiarj @S
Lseor &3 f jtejrsHOB] d Eftslstcj Bdzv j Isfly! od dgjj &dzil)-dzizls
dzz tsB Mk HOj] BsEts spiveduilioidnd . o y e dgPdzy®mists o Mls®-j Y
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skztcj 5 Mddsetsdklz §fjtejrtHk. [d ftoddj dv diy- H
fddedz" § fjtejrmtsH’ dBiYHE MY ddatse ™ d3d fryasOfstitste’ jdad " dd3c
I sdz y0dz0. [HdOSts fteddjdzjdzdj JjEB o hdustsd
oMz yOj Is Isginedsfaas o gpinfiansitiordo dzj 3 J dzOls j dz/ dets, § s s
oL sy dr d YOfmlsts dzOB dzt HO¥ Isfw sl gz deszdedzd v s ls d
tejLCdj fitejrtsH', HeobkrMmlsky jdyOlsr j { j tcspiRaguilib- d
numo Htsdzy dzO B' Is! BGEteOdzd Yd dzO dzdh ! Mstslse jIsMmise z
fsfmisjfjdede” &5 d dzOBdz® HOJjIsMY twOodlasdfindg digf vy ¢ tizfy
o' MsSC M Jdzseo s MsMmisswdzedwrn. vOCdd MdlizOydg - dac
dzfj, CSEHO By dts e dzestcedteso Ols!? oL OddIsH j 2 Mlse W

Energy

Energy p2> Py
AWO(HL, pp) < AWC(HL, py)
AEC(HL, py) > AEO(HL, p;)

Energy

AEO(HL) ~ kgT

r(LS) r(l-‘iS) r(M-L) r(LS) r(HS) r(Fe-L) r(LS) r(HS) r(Fe-L)

{df. 53. 16ljdydod o NECEHYfksdEc shehlssw dzd:

sfddese " 2 fjtojrtsH sy jls BT Is! gqdzH zydtetse Odz
BiHE ddLhdid CtsdzjBOljd do B bktese dgv s TlsC
oqE°(HL)Yé keT ( t d ). 53) [119]. l IsjRr Mmkzzyowa=s, CtSCH
dzi L OQoadmddets ddzd fOCIsdyd MSd dziL OQadmddEts Htclze ¢
o MsSC M ddeso 52 WwOCydd Bl IsjdBfjteOlskzter ({d-Mm.
¢cdj Mmdkkzoydd, S0 & bkiskvdizdd o'hj, -OoL®RSl)
Mstcdtckzs hdr Mfddeser j fjtcjrtsHT o tOMmlsotsteOr.
Zdh ' 20 dtsdzj Cdzv tedatsds ktetsodzj. | oy Hisd Isjdy
Moty MmMiddsetsy MoMmMlsswdedy daj dzi L OoadMmddsits Hiclpe
HYls € CttfjtcOsdodtsds §tsojHjdds Mmiddse sy jtdej ot
9" 22 fijtjnrnBH © ®GHdtsdy yjdzlstey W OotstedL dteclz ple W BZ3dz®
soy tcHts?2 WOL] Mfddeser j fitejrtsH' dz2O0 Htekzedrt-y,d
CoMmMf deso ts?2 WteOSydd tls Isj B3 jtcOkzter d&sekzls o]
Mzzyovwv s tijLSdy Mfddtser §j it rntBHT dBockiy. Misd Gd
9" j fjtejrBH' 9 bkoYtoHBAR Isjdzj dBsckls ftslsj B!
dzj § . 10dBjlsdds, dOCdjy, uybsts Myddetseo™ j § jtcj ntSH!'
ofMd TBlsjdzydodz dzs OCIsdodz §j M ddetso tsdf | toF A tesvdas j f
dzdw © Htkzeétsj] o Mddzkz ttoOL dz" = f tod yd dz.
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U B jtcOEtc® Mfddseotsets f jtojrSHO @By jls ¢ Is!
IsjtcObktej) COC Isj i3 jtcOkzte®, ftod Ctlstots? Has-dzd
dzrér Htotke HEEFEFEZSAPD CBHPtcOo ddzs, R GBSO dyaY-k g
Ndls Brils! wfftcjH]dzdd@O dqL LOsdmddsmisj 2 &BOc d-Is dat
ted g stedd, dL bjteddduimMéts?2 LOsdMmddshmisd wOL dd Yyt
Rs, Cft d HE.), jdchs@diis Zcdegaiels cOdzOdzdL ©O. ¢ OHE
BRj dzj ded § Is j TB4( S QdgjHtg T dzy dzdzts 2§ O CTy=B(B0 %iHS § B0Qez8)) o
HdzW BGL dOYjddw Isj BfjtcOlkzter tjLCtsets § jtojntSHC
cdmisj toj L d Mty t@jfiHsjtagy g lsi oL tcOy jddw. 1 tsMEtsdz ¢
fJtcjrnBH dBsyjls Mddz dzes L OadMmjls! s MEtstsMmisy- dzC
dzd VT, d kB2 Mdyr Mzsea 82 d2OGtekzL ¢ d, SCBksttOW M dzd
sBtsL dzOMY Haf s misd dzOGtej 9 OdzdW/ t5A dZOY H § dzd W . 4 BSHj o)
ssdzt €5 © MdzEyOJ, SCSBEHO & dBsyj Bz §fsdzOcOls! ,
COYHB2 IsjBf jteOlskztcy MdMisji BO ftedh zO o MsMmistsw d
o' M smMfddesazdL Ctsmf Jdeseor 7 yj dalstetse dzgj dL d3j daw j Is
Clsts, tSHABOSCt, IbttjBkjl ffttse jH]jddYy ddMmidz Htsoddzd 2
Yd mMésd3, ©OC d o didLsbjttd3dudmMidna tofydBOn ftod
el shizh j Mise j dzadzr 2 Bsd3zj dzls Mo w L Odz Ms MEtstesMmiss ¢
filsdzd cdMmlsjtejL dmMO, {§Mmistetsj dedets? 65 tojL zdzt BOIsC
mMedr EfMdethadzffv IsOS ] Gtodds) it Cd yiddj odzzlsts
fted 3j 6 ©WOMMBOIstedes O¥ s o HOddEBEY dzd d fd) » t5ls Ao
LOtczHdzd s j dzt des. | BRAEE BEEQOBZ tcd BZPMEE fitetsy
Cdzs yj dedw o toj Odz! dz" = EkfMdzseadwnrn dstsy dets f tod d3j dav I
dZzOodBBdzj § Mddz desjy dL d3j dzj dedd diuBd I8 j iBsc s O dzdt
Isj &3 j tOlskztelz, fted Cltstes? dzOB dieum)@T] Is fifvis z d3AsS] figlsdf d
By dets 5B ST dzOU@AstE 2 § SH R SH K df dgj ddyQiefiplz) IstsE i hdf T s
REBEMEdd. 1 OBiIsdd o L OCTdy Wiid i to dd3g Ez" s 5 f§¥ dz® .,
zdlsj tOlskztcy HdW "R OOCIjtedL Oydd cedmilsjtcjL dmde n
fn 3" M= TGO %HS=50%LS) , ylsts o Mo jlilsi dL dztslzj jCdedeticg € Istdu

.0 4 1.0 1.04 1.0 q

0.8 08 0.8 0.84

0.6 06 0.6 0.6

HS fraction
HS fraction
HS fraction

HS fraction

0.44 ] 04 4 0.4 041

0.2 0.2 4 0.2 0.2

00{ Temperature | 0.0 Temperature | 0.0 =t Temperature | 0o] Temperature |

“““““ Ldh. 54. [Masods j bdfr hyddsescs §j)?

vfddzsotsj Momsswddj St®fdjmMO &syjls B Is!
dfme j st dgj H j dzy dzdzs? H dzddz' otsdzdz (tdf. 53) [d&-19]
fdziy CMsoll)y.d dfiprdddyoOw dedL C sy ddese M | Bisdgy flpj G Gisd-ozts
ojlflsolzs hd2 t©OL toj "y dedz"Ady “T: §6'A#M §Td dal tafdj talgorL EHICRdE Is
B dzs f jtoj Cdzs ydls! € a3t dfiy © fipls v dadrjfts Cutstind e iks® tej dz
oLOdBsHj2Msads, Mysfmesemlseokzeh j Bz yOfmsdydsdglz f
vl ) teOL dzd ydats2 |, e3ts dztis of fztizj b @R ks Misths w fad f .
YTV 3TV T, 1 tod HEMisObtsydets dzdL $dn Isj &5 j OO
ZdP.Bsy jls ZOASHIl! MY Hsdets] otjd¥. GClts fMow-L O
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Gdd dzj HsMisObsydzs, Ylstk l§uely 25 s hs B s jsts Msmfs) 1
Msswdgdw dzOL "™ 9 Ojlsw Mo jlstsddzH zydtetse Odedz” d3 lightn o O
inducedexcitedspinstatetrapping LIESST) .  l tej d@3% >y dL dzd MmdMmilsj dzgr o d
T (fted HOdzdzs?2 WdCMdise Odzdets?2 Isj B j Okztej) dr-0s8
GOdzH s, Isjdg Bsdz hj 1 dzgjtecjlsdyujmscoOw hjdz EXBY)) N H L
(9 Odzgcdzsw L r ydaets?2 dzd s ] tc Ols Interse erdelgynip law) Q ¢ sCds =iz6f & d
Ceagj do' " jdeds o jdzduddyr OSCIdoOyddddAds R} iz Q)
Codzls OdzlsT MC s@RMisd G PEHRSEOOL 53, M sd L 59 C
BdzOcsftedWisMmiso Z 5§ sBEBOd dzdzi Besd 6 o ' s ETtnt of datzd SE
Isj B j cOlsztcOrR B EZOGtsHOLY fHtsorh jdads OSCIsdoe Oyg s dad
sOMIsOB Jdz! detsdz MsMmisswdzgdd © MzkyO©J ddeOdzHtse Mdz
Hdw d&3d. 1 MmdzEy0O) ddecOdzHse Md dz' detse s T intsdey fptg joglz @A
AdLdzd L d3j e Iy teds@etS Zdzh Od3d . 1 tser M jded §  Is ] B
Cdzmis Odzls T MS s & B e jdfspie s de sy (jefpfge light induced
excited spin state trapping, reverse LIESTR dzlz yj dzd J digisls & le O @ndsdz/ts oY d
fdzj SMO Mo jlstsds i Hdzdds?2 o tsdds , MisBlsYe’f fsthds tze d I
fjtej AmtsHE md Mmilsj d3 ) MisOB d dz' dzts § dzd L € s d dzts o
EY *TLY °T.Y 'A.

ljteijaBH BiyHE ddL oM ddser &3  BESMES SHT S/ dzt
tetso Odz dL d3j dzgj ded j d3 H Oo dzj ded ™ [P ). MEBHSE BROEJ s |
ds?2 MOBddzdL Oydd ddL ¢shmMfddsstsets MMmistsw ddw B
L dzO0O dsdz0 o3 sOdzdzO d k¢ tsdedscyd ddzd g s 1 dadd dz& e & | dz@ y §
teOMmh J f dzpaled 0 0 J @zd W ded § + dzgj tecjsdyud MECts2 N jdzdo -4
dzv BEYHLop) E°Hpp) ftedotsHdls ¢ ko jdzdyjdeds Isj &3y j to
s ted3d ud MEtsy L OMJjdzjddj o' MisStsdgy af diyte 5@ SO Misdes BY
BiqHE or MsCtsmMf ddsesr @3 d ddL ¢tshf Jdsesr &3 MsMmissw
MlsOBddzdL Oydd dedL S s ddeso sects MsMmistsw dad v .

1.4.2. dbtetsjddj Stdi3fdzj Ctse d M ddetser 2 f jtoj nts
AOCIsster , odzdwe hdj dzO 3] detOedasizts o M ts filplg Y dedfcjO Is
M Jdzsotse s fjteiaBHO, dBsyds tOLHJd]ls! d&O0 fisjte
dzdj ‘Ikdn WYOCktttss d f§tdddB0ddj ke, ¢O0S¢ isdzd
odlsdw ftHroBBHB € dzOf tcOo dzy glzdgts dgfg Is o WAz L = € fig Hizd «
oy j &ZOj Bs?2 B d&ZOMIsd Isj &3 jeOlskte [ 120] . [ tcOMmMmd
My dqdsosets f jtojRBHO GdzOody i3 SBOL SA)H Y CIsOH
glsjtedyimMedy WOCkttr d&sckzls Miptsimss ipkdhd o ol s
ddL S sMf ddzso sets MMisswdzd?2. wlsOBddzdL Oydw or Mtss
o jdzdyd dde Mmlsjtedyd ME 2 d2OctekL & d otCtolze yJ dalst
LOB] Misdlsj dzj 2 o dzd G OdzH dzr 2 tsfyloitsfols. S o OdsoabcHditE; ddg
SteH d dzOyd sdzdzets 2 FefW j igs f taftdsodE® H O h j o5 f jtoj AntSH ©
S tsdif dzj CMr ©MisOs sy o of MEC MY d detso sd Mshissw d
s odzdWdzad W (Btsy s Mdzz[fetMePystrénj(BRie)y & il G ihs&? L
ftcedotsHdIls ¢ Mdiih jdedyr Mdqdzsotsets §f jtejrtSHO o 5B
sOC d o twOMmilsae stcORL (Tyl= 4386 ¥> o+ AR =R P x = 3 (T12 = 21K),
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o tOMmMbal(lgi=43K)>x=2 [Tp=31K)>x=3HS) [ 121]. ¢[(hvy ¥ t5HC
Mlstedolzs h OwW  1ilsidss  Isfj jLtgfdfy, lsiteEEM ezPtsdzr = S s KN §
BdH, dzls Ols dzr dsd 1 dAffte tOdfiaH Dtelze dztsdfdf d t2d, H2d0dz0 . t SHtsdzOY
[Fe(bipy)s]*, W o dz¥ j Isfyw dad LBtusclafy dromfsdg ) 1s3f dz’ jde' ty Fefntbimyflt o ts
d [Fe(dmbipyg]* o dzv 8 Isfyw o " MtsC MY d dets o © REA-bpP-)"2142) , dgtsxiBi bs. to d
JIs Mfddsser 2 (i &flED §octs 2@&O&zscd, MiH]jt) O d]
wo dzw s kv f sdzdesfls i oo IS ol dubkEodg v R [ 124, 12

2+ 2+
2+ S
| R
2 N/ | A WRW
/ N7 \ NN
Fe

/' N—Fe—N/_>
— N-N
N~N RM
\
NSR
[Fe(Me,Pystren)[2* [Fe(bipy)s?*, R' =H, R2=H
[Fe(mbipy)s]**, R = Me, R? = H [Fe(1-bpp),J**, R=H

[Fe(dmbipy);]?*, R' = Me, R? = Me [Fe(R-1-bpp),]**, R = iPr, Ph, Mes
t df.s t5d§t. dzJF(¥ePystren)]*’, [Fels]* (L = bipy, mbipy, dmbipy), [Fe(1-bpp)]** d FéR-1-bpp)]*"

vlsOBddzdL Oydw dzdL St Jdetseotsats MisMmistsw dad wH fMls j
Cs2. 1 dLStMfddtsets] Mtshistswddj MisOBddzdL dtelzljds iy
hjdedj HizdBELMo VIR tosdz SOCtsets odzdwdadw dstsy s
[FERB(Mp2s).] (t df). 5 6¥ o] 4 Is6f]n. SRRl dzj S MOR dzOR s Is
My ddzso sy MsMmistswddd. Ry ydzy § v L © Bich-fstf b gedzflzdgOv ¢
kts jY Obt® tlkOkidoOsls ks fjBw fdteOL 5dzd d d
d s, ylsts ftodo tsHjdis dis2 5 &OBE &zdL Oydd dedL S sy d
kO] {btsets ftod § tsd3dz0Ols dEeBuBENPARY] j t&'@lstizvig jls fifvts dgdde jSS
fsHO jtecOjlsfw Mfddsotsdklz f jtejatsHk ftod d&zOcGtkjo Od

(Y \ﬁ_\n HBCWCHS 2+ H-C% 2+
N-N N-N H3C——.CH N-N PN
AN /\/% H. ~NC 3 H N
/ Z ~N-N-B—R c SN c=< W H
R-B. __Fe Q /N’—Fe\\N)\_Ca Q /N/Fe\N_d
AN CX /NN CX / SunTH
N-N H NNy c~CH; H NN «CH
[Fe(RB(mpz)3).] [Fe(Mey-1-bpp),** [Fe(1-bpp)J**

R =H, pz, nBu, iBu, C4Hl-4, {Bu
t d f.s 5§l dzjFRB(MPDa)2, [Fe(Mes-1-bppl** d Fe(1-bpp).]*".

rezedds ftedd3j esds MisOBddzdL Oydd dedL ¢ sy didatse t
Medrn WYWOCkttts Wo dv FéMprl-bipd® FELbBy°d#itSdiftse 5 ) .
fdzj ¢fmr s dd warddipd jdgf sismizlsme dJ &3 d3j Isd dz' dgr HO-cte
Lsdz! dz" = yd¢ dztso . s OL Odzts ! B , ylsts dzOdzd ydd ud
[FeMes-1-bpp)o]* H s dzy dets EMdzsy dzvls! My Olsdj SteHd d@3ds:
fdzj Cf HBdzy j deMistedftcise Oisj d3EzizL C Slsj &3 j e Ols Z todzr 2- Mt
v or MeC M ddser d3. [HA&ZOCEK, HEkzets?2 WOSktt,
BdYHE &ilsdd d" &3d ctekzf§fOdBd o {§ sdztsy jdad Wd2O ~SE{HWdht
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fMw o  tdztsy j dzd W Ats 83 cdts 5y dfSAde@], Bdinfdit)sB lse 2 j s fy O
MisOBddzdL Oydd dedL SsMf ddese 565 s ) Bedhedathpps)® W ovde j L
ibfmw dzdL Sy ddzser g, IstscHEN1-EpAS, oY eRtzazi)G dzd dzdf g |
fjtejntsH dzifiopp G dgRPEOEZter [ 127, 128] .

[y BHdd MisjtedujMSd?2 WOCIlktste, ioldsdsV st 23y elgO
cts yd¢ dzo. 1 HJ M Is tedzpiBdits t©B MHEzjsdzd s} dzHC jORUzcfs LEDo ( f
Mlssw ddw l t©OL &jttd® R j &OIls dats detpend,® dz@zw & \ls B¢ to tefixtf B t
MY d dets oX R, BPh') , dzdBt H | Bsdhisted oz Xls C®Y) d detg od fip.
[129] . RA@EPQ&EHIEHP ddL s ddetser 4 (Nsi fls d Y drjte
TjzObdtsBz ydSdzz dzj ftedevd € LOM®R dtsdikz L Wik-j S|
dzdj Mddzr (kv dZdeOdzHtse) [129] . 1 jtejrtH Bl hj
tls ¢ oy Elpt)ixes § Fdtpbn]X,, ftedosHdls ¢ ftoj ddskzh jmsoe j o
Comf ddzso sets  fsflstsw dzd W . s dzj S ) IsjlstOH
[Fe(bpena(NCS),]  ERbPN(NCS),] , HJ Bsdmistedtelzs Is MYy ddetse ™ DO- §
szte®  H dw JRsUpEENCSHO Mt OKdkw jbsecH @ § OC H dzw
[Fe(bptnx(NCS),] tsdz0® Mtshis Oondigws ol 7P j teo sd3 Mz yOj f j to.
olsstetsdy f dzO@o dzr d3, Mdadz' desj ldzdydj d&zOBdz® HOj B R
fnd dz' detsdgd § ©®dzfi s o FebERFNCAR)IC Mil [HOddksd Mdkzkz yoj KO
Yyqedz0 f fwisd dz@ h jflsdydzj dzdzr 2 ftedo jzs § fijlsOB
dzds Middsotset § jtejrBHO o BBdjj of MABEPEINGRY J teC
f 5 endejoded ¥ ) ¢ BBfedz(NCIpIIB0]. [

X =
L 0 ,
tpen, X =-(CH,),- N N N~ 'N
tptn, X = -(CHy)s- N-X-N —( H H ) \ bpen, X = -(CHy),-
tpbn, X = -(CHy)4- LNJ/ N \ N N bptn, X = -(CH,),-
=

¥z
t dMm.} Hdd H | dzls Ols ddpen tpolgdonpznd bptn

stsdW sted3OYydw dBsdzj Skdz dzdc OdzgHtso IsSOC Y j o dzggdw j L
fsHJ dzy dedzts?2 { dzj Stz @ r ff OO isisMls Q&K ddREIOOYFs o
fyls 5w ded v . sFelipy)d] ¢ fysHj ey OF g f daipynC o p dzdsts dz fn Wtz dizd
o &3, O ¢y dj dbipy MNHsOfEEETORd L OKj Misdlsj dd,
Hobkr HdtdHddz dz = W tcOG d3j Oz6, 5 o H jedstsiashsftdsd] taliz sdits  frirtfoc
(tdfp. 58) [123,131].

\/:/(/j 1 ) I
N N

|
% 3 T

[Fe(bipy)s)I** ) [Fe(3,3-dmbipy)3)]2+,_R = Me
[Fe(dmbc)3)]?*, R = CO,Me

t d.8B8.5 5 dsyf dzJFe(Me-1-bpp)y]* d [Fe(-bpp)l*"

48



ydfdzs GjlsjtesOltsdse o OL dz detsds dadzd OL d dzso
WOChtstetse, Mdd dets odzdws hdrn dz@ My ddetser 2 f jtoj n
MmC Oy J Infifvd deis® sds MsMmisswdedd dL B dzj dedd ydmdzO ¢ jls,
1t {1 Issds dagj o9MjcHO dqd3j®¥ Isimw HOdzdzr j, ftsL o tsdgv-s h
tsOlstsdBises o dHjdadsdyde 2 ddzd B dgeiHB(pRRE),] z FEEHBHEZE)Y - .
(tdff. 59) Hj®BsdhstedKlzs sH @Q%E nBied £ b Higc s S J 1
osHdddMm! o v A d fdststes Oddyd MS dihe D] lisBo4t jo-d(lst
sdds, Yyt fjtjrtH Bl BteOddyj MSdr ©OMlss stadlsj c
hjdedes Isj 3 jteOlskzter f jtoj antsHO) . ¢ dzOdzts dsdfiry dips? 1f jo
Hdzv € s BiFeBibponl€p 1 B 5, FaBblrzpd* [[137] © GHds® d ISt
(CD3),CO, ftdoey d ¢ dmujLdse jddt Mfddsesets § jdej nt
LOYydd or MM ddtotsects MMistsW dzdyvdzj o = daiffysdg s Is Jn
(CD3),CO. [ Mdzd ¢ e H { tDedslsjddstf j, e OUsldztic O §f j toj n SH O df-tso T
fdzj SMse, Ists, oL By dats, FeHBUD)G dis @ | 1S asde joflashighac
dzjj MzoBtets §tsdv, Yj BFIHBED)N.dteOL sdz! dzr 2 OdzOdzts @
X B T 2+

[Fe(HB(pz)3)2], X = CH [Fe(3-bpp),J**, X = CH
[Fe(HB(trz);),], X =N [Fe(3-btrzp),]**, X =N

t df.s 5dEY. ziFfB(PD.], [Fe(HB(tr2)s)s], [Fe(3-bpp)l* d Fe(3-btrzp)]*"

1 ORICtE®tclz f+ 0@ Obtdgseo' 7 ¢ jlsjtesyd s dzOr f tc
s dzOB dzjHdedfists toldzts 2 M stsB desflsd dzd e OdzH ©, Yl SsMhdz
or2 fjtejrH ¢ ddLSCdd Isj B jtcOlskzteOdz, dats,FefiN Htec
Bd&zOGtsH OteWw B Bdzj H J & 'dJm@@sazdigz Bz OtcOCIsjtclz HJOL J-datse
dzeds i fdedHddetsdz, yYbts kEfMfddzde Ojls ftsdzj dzd ¢ OdzH ts
1 HJ M, sOCdd3 tsBLOL B3, ofMmMlszf O ls o dcetlz tOL dzt
HOdzdz' | Mo dH s bzi flswcko®ldy jtf sewdescts S OOCIjteO
fl-H s dztstedz’ 3. v OF(1-bpSyHIBY dzif My CBRCOH § B dzhistedtelz j s
268K [ 138], JBea-bppAZOdftte] K2 4 & ts BFeppi)) CD:0DY§ 5C OL ' 8 C
fdtejntH K" Njjc 3 @pamdisicts  K1139).

A 1% & 3
N-N
~ \ N "N N
X\\_/< 7e‘N HHX S/\QN/Fe‘——N S
O E%_N) &X
« _
= - \ 7/
[Fe(1-bpp),1**, X = CH [Fe(papt),], X = CH
[Fe(1-bppyz),]?*, X =N [Fe(paptz),]**, X =N

t dfy.s 5RY. dzjFa(Tppyd,]*, [Fe(1-bpp2l*", [Fe(paptds]  FeE(pap)al.

49



lojHjdzad] tOL ddyder = 1 dzj ClstctsdzgsH sdetstedz” = 1 ¢
sMisse, d sy, sosHwismw 1Isd L OB Misdlsd-dd,
ws hdgdgs dzO0 Mfddeser 2 fjtjnatH. 1 JHOs dis(l-bgdifhati v s
d[Fe(l-bppF) > f sL o sdzd dzd o' wodls! oddwddj BBAd hs2 ¢
(tdfp. 61), eetHdB ~ o { tduHOMEdsyY] dditdH dHaOHy
okzeh jBEZ o CotHddOYdd, d LOdKjMisdlsjdy?2, aPsHO
s &f sdzsy j dfsBlzS @ OMsokzs h jdisz o CoteHddzOydd [ 140
sj B jtcOlskte Mfddsetsets fjijrBHO o tOMlso cHEOwl d
I M Beflhpgi N> s B j 6OEttO Mfddseotsets jtojrntsHO |
OCyj fiststeds” = Mo SRIIsh & BiFEMIs@Jslg fign Sfcmsche diz figd dinjodisdf
LOR fisdlsj dzv . RicoNHASNG,jisnj st jj ctOs e O § jtoj R SHO ko,
s KH® § tdIBKedasdzd W dzd § R2Q o34 desadisHuelfvisf@usdns'y jodzdod €
L sdz des B2 Otz fowiL d f {Isdd -igay e ' siisdedias,c st &
o LdzOydlj dz des?2 Mmlsjfjded, Jdcet Mmfsmse dtsmis! sls- 7 |
dsmisd-mMesL wds. Clsts osdzdwdedj Htedoatsudls ¢ L dzOydlsj
fitdrBHO, Yd® o Rz OoMmfddaspmiddlfjjdey ~sH Mmdyg-" O
fjteOlbkzte ffted G jtejatsHy sl LOKRjMisdlsjdj?2, ftowse
ftoswodwe hdd OCyjflsstedyr j Mots2flse O.

+
N % R2
NN RN NN S
R N— % N>R’ 2 \\N\ND
/ e'N N N= 76 N—>
P = N-N
NN NN <&
v \\ R2
L R? _
[Fe(1-bppRT-H),12* [Fe(1-bppHR2),12*

t df.s 5. dzjF(BpP™{)]*" d Fe(1-bpp*™);*"

vddz detsj odzdwdedj dzO0 M ddeser 2 f jtejrAatsH, & dzO
ftodicsHO OdedtsdzO, o YOMmlsdesmisd, t©WOL Bj s Odzd tsdz0.
M smMseMmlsoakzs s MsOBdddL Oydd o' MsS s ddss 565 M
o GEsdOffedL Sdn Isj BB jeOlkzte. vVHOYd &3 §tod d3j tots 03,
fnj tc HeATrz):A, (ATrz = 40 3d-Azx4lstc OL sd2l, Brgl) ,= o Clststes? s
Mfddsetsets §jttjrntsHO Mddy OdIsmw fted ko dzdud ddd
9 C dzOHls @B d dzd L Oyds o' MM ke tsets MsMmistsw dzgd v ¢
COHdEMO Oddtdzd, ybt dBsyjl ftedeosHdls! ¢ bk®-j dz
s, ¢ MO djdds 1 djSltesMlsOduyjMSdn oL Od B
iy Ol v MmYjddssiedissfeitste yJ delste © ( zoReiddd U dddts figl© Gyendf dz
MesCsmMfddtse s MeMissvddy d MBI Ojls M ddsets2
HisBdzr 2 tWWjCls fteswoadw jlsiqpw o tOMlsoatsteOn 5- 6 C
Gjdaffadz , ¢ ©wOMBosE@EY ] todz” 7 Sl d3tfindzjeCtiplis oh dHgddz
BPh/, dd&j* " dAaNidsEfEmMlsOs | RBsdjSkd d&dcOdHists, o
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9T L' 90dts HYw ) S[B4R145]. 10Rjlsddz, ylsts fMkh jMmise b
fsCOLr 908 hdn f oslsdhdsyfipizts ylsigzdst jLOBIgifer M ¢ djdats o
tc® odzjhdzgj MW jtodesets OdzdtsdzO © Isoay tcHts?2 WOL jtof 14
dzr 7 OdzdBsdzse dzO My ddeseo ™ 2 fjtejratsH SO0 MisOYIs

] ©OfMotstOr Myddse' 2 fjttjrtH Mdds & OO
Hdzw € sdistf dzj Aintsdy o JedajdiHG (dzls Ols dzr d3d R j dzOlststsB tc @i- Iz ¥
hdgd cGiiHf §4 jtoj ntsH tsls twOMlsotstedlsj dzj 2, dzj M€ -dzso
dzj j MSdzsdeder i3 ¢ OMMsydOydd, orLro0jls flsOsddzd
Mfddetser 2 fjtejrtsH § BBdzj j of I0s|C.ddp GBS, BY i jot®jsiztore
ttOMmiso stcPOifdrgidle SH dIs ¢ M " jdzeds My Jdsotsets $Bite]
ZzOMmls! dz0 HjMwilsCd GCLOHEZMBY.

1.4.3. ultekChkzttO Ct&fdjCMse, f(odddstydLd d o

roxg4 o Isja Mdzzyows, CcHO fdzj dzd e OdzHifse ,
COtls toj OdzdL Oyde Mfddeseotsets § Jjtcj n SH O,d Shgists Aels s
HS2 WOL] dBsyjls sCOLOI! Mw tjhoshdd WOCIststgjsds,
tej nBHO ddzd 3J Jet tlsmikzlsMmlssad, .

I dedL CsmMf ddzse sd3 MsMis 5W)dzd df i3f slszy sz d&zfnd Mt dgd3,
Bz, UJB o of MsCMmfddse sd. [ fqdg) j &' fis s fgdfsd deft
W tste sz, ss L Ists Bsydls fsBBih Ol jdB fitj2isd o
fsmMCtsdzr S btejBlkzjdk j HEZY kOSCBEt fjtojrBHO fmls
L dzOydlsj dz' dz@ fsd, ybtse" CtodmlsOdzdzd yj YO tsfglct®r ISlis
toj OdzdL Oydd MY d detse tsG s fjtejrBBHO WsttdO 9" Mts
N d dzjllh Ofzj HBdzY 2O Mdzdh S sy Mddz! dets tslsdzd yoOls' v s
smistswddd [ 151].

l sdzd ddsteW L a3 M ddeseo s jtej m BH Az = SRy dzj O Bfgle s
9 tBLBt] 1?2 fHtespdzjd [ 152] EfsdkddoOjlsmwj -dzd!
Bsdzhstedtekzs h dn Myddse 2 fjtjotn d §dddstd dL d
ddr LOWdSMdtetse Ode" dzdh ' My ddatser j § j t gk e " tff -] thz]
HOB (dOfteddijte, dedlL SLBEHEGQSY BB § Sz Bskesd ls 18- Mt
fJdzso zs HyOL f dIr ! dzj HOo dzs f sWwWoddzdm! tOBBId,- o
GBsteWdr 7 d &Ocddlsdy 7 fitejnisHBse o IsOC dfer and fls
pol ymor physm) [ 153]. Il L3 Mz yoOjLS dz B s e @R Y
fjtejntsHdl o orf fi)tsKhSs i fRfddsh 87 WA Hz) d2d d 5B tcOls d B
dedL S s ddetso 28 f sdzd I teS. dzlzs BSHIW S OYydes 2

Iy misy M Ijd3 §tetsedzy@ddst ddagEainddEd e H-Mls
ds ddzlsjtoj Mdes?2, §sMStsd Sk fsLotdvjls §shdg+dl
sor &3 Msmlsswddjd dd RO0LOClkjtesd Mfddss et ]
f sdzd Bstel 5o  dz0 dzOdzd s @ Y ¥ azbarts d Grls i @ i fipliads dzsidnjlsdzr
MsCtMyddzse ' 7 §tsddBsteYtss o hj, yjb §dsldshls:
f dzslsdzOY Ef OSB890 C 0O of MsC sy ddztse r All) d3tyf dejj Y b de/fgfst® dat
sSztcdz” d3 dL d3j daj dzd W a3 o' Miszsiyf d zisbB s R Hzp fzfp dzf d M
o ddL (M ddseots] Mmistswdedy [ 1517 .
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1.4.4. wifddetser 2 fijtjrH M Ijtedddyd MSdd3 cdMmlisj to

vdteRdUud Mcd?2 edmisjtejLdm, MmowL Odede” 2 M L-d3j
ddd Isj & JjteObkzter , Wodz¥ gy tepfdefd3 @MY fAOIH B 85 dzff) §
Il Mz yo0,j] dOdzdydw ccdmbjtejLdmMO o dzj Stslststesds H(
dqdzd L Stsf Jdesoa 52 WteOCyd2 d OmMMmtsyddtetse Odzade £ - M
stcOdz! dzf | R OLOCIsjtedMmMisdCd) JOd fd Is sB®©daf ZIsds s8¢
Isj B j cOlsktedz 2 ddzlsitcoOdz. v OSCddz sBEOL A, ds-11Is
fMv BdMlsOBddz' dets?2. [ Mmdzd MdMmlsj BO ftedoeasHdIsMO- o
Mlsd, o Cobtttts?2 kO veodv kY piMsEOBHfzddshnkd,
o' MM ddtses?2. [ Mdzd 34 MdMmisj O dL dzOy O dz'daizts
Isjtco Odz BdMlsOBddz! detsflsd dL dedL Stslsj Bt j tcOls z s dzts 2
Mlsswdzedy HB Isj BB j tcOlskzter dzOy O dz@ Ofg fsdizdzts o ts csBddAfO jfitr
MisjtedLdmMO He O MtMmMisswddw MmMdMmilsj 3" dBselkls ttOMMC
Zsedudmscdy 0 d 1, d MmdMmisj BO @yl ©OMNHEOLEGJ
Bvisd. [JHEZOCt fteddjter S dzj ¢ Mtso s jtfeg L @LUNOD O s ht
shdifmw &0 HjMmMwisCd (d bkjd Bsdzj j MbBal) @k
d mMdzd B dZOMIs! BdMISOBJddz! detsisd o § idPK, O Isdis ety o
AntcOdgv h Owmw 9o ISOC 2 MRS M) § § Gdr®G Ok sOIE ®1 @dd
Bjlsdegr » Bl dtsdgj dzdv r tls MtojHdzj2 Isj B jtcOlskzter
filsdzd ecdmlsjteijLdmMO dzaj HtjHMlsOoadzwels sMsBE
dzj L dzOydlsj dz! dzr §| Ctsdzi BOdzdwW Isj B J tcOstizBO PRHEE zIsv 1
1Isd dBsdd dlsT o dzd 30dzd i dMmMMdzi HisO Olsj dzj 2, tcOB 1
fjtojrntBBHO, 2O tcOo dzj dets dzO toj h jdedd f tetse dzj degiz- dz
Mstedtezs h dr M ddeser 2 f jtejrtsH M hdqsSts?2 §jlsdy

vddpd ud MEd2 cedmisjteiLdm MmowL Odz M dej Mtse §f OHJ d
mMemMisswdzdwy ftod dzOctej o Odedd d BREZOYHjdzdd. 14 BB.
B' Is! MowL Odets M dzgj sBtcOIsddzr &3 ftoj otcOh jdgdj &3 d M~
| BRdzsc B YW R, jMdzd JMosHdOw WOLO fMtHjtydl-Cts
dzv, 1Itsls fjtejrtsH sy ils Brils! MewL Odz i HJjGEIHTIC
o kOStBd MizkyOj, BkHjls dOB& HOK! MW § jtoj R tsH- o)
ded W 3fij tetlej 2 WOL'™. GCltsls fjtejrtsH off sdzdzj BsHQAs
L t5d3, fjlsdzv cdmbsjtejL dmoO, dzOB dz6 H Qo h OWfMw 9o 4§-] tc
dZj2hdr kijteddyiMSdr yds &on. uvOCt?2 ¢ dppeptgses-d i
si). 1 Meojlkj 1ltset ftod B dOtelzy jddd §jldd -¢d
otsHdd@IsMIs! ftod BdetsCOlsdsd Isjted3d ud MEsd3 yd¢ dzq
OHJj $90Olsdzlz® nOtcOCIsjtedL Oyds Hsyd tedzed~ WOL, i tsd
(usts, ¢ Mty Odzjdeds, HJjEZOjIlsMw HOM] St dzf o9MjcHO

IsmMftesdLoHd®B 2 Isjtedddyd MSd2 ¢ dMmisgemijnehysty (o
resi®) wodzw jlsfmqw Cddzjlsduimédds wodzjdedj s [ 154] . 1
ot Bzt dn MAzzyow s db) 2o B szspsdL Bg Gigd yj MS 5 ¢
L Istsls Bsdzj dzls, dzjsBrtsHdBs ftosotsHdls: Cdda Isdm-] ME
¢cts edMmsijtejLdmMO [154]. [Jdzed dBsckzls o ¢ dzs yoOls+j -9 |
mMedr, 1OS d o MfaswlEivtEdzd Ujjiicod "2 b Otcd Odzls, d fmfmdzj
dzj L slsjteddd yi MSdrn Effdzcedwrn, §SHEGOLER]I 90l {tor
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MCstesfiswn dzOCtj o OdzdW / 58 d&ZOY HjdedV . | MOBSES- o
dzd BOded W s ts 6 taf dz! s Setgfdy IsGite jfy dfp My O sy fted k&
yqS dzdetse Oded™ [154]. 1 BSdjj Mhsydsd o 0tdoOdl
@ZOh 8 fkBddCOYyd2 d o dOmsswh j2 Hdmmjtlsoydd,
Hdzw Bdzj j ¢ deb s CsEise OO ddj ¢ 5 sy dzdls' ¢ ddzj Isd
fesyj MmO d sSfwjnjddls! ojeswisd 2 kdf jct &ddzj
sjtedgduiMSs?2 CqddzjlsdCd §jjRtsHO HOYj] o Moty d f
6] HC cMIs-159,0] W5 & k5S¢ dMisd Lo Oddw f sdzlzyj dedz’ -
f OtcOi3j stetso M ddesosets f jtojrtsHO dgj HtojHY tod ded o3
Cddzj sdCd §jtjrRtHO LOCd YO jlsimw » dsddlststeddzd ]
L slsj tc BAMUEEEEER . Csls Mfsfse (sLocdY jls SfEjH.
(LOBjHdY s hOwiw, MdcdksdHOd dOv, bkMCsiws h Owipw)
{dz ftedd3j dvjlsmw Hd¥ dMhidjHse Odd™ 6] dzOS MOyd-d
ddv fteqdzdlsj & j tOk©EOR, SHAROSE HAY dhhmdjHss
fdlsdzd cdmisjtejLdmMO tdz §teddsj dgv dzipw dzd "' MY sttOH(
qh: Hdv JhhdjHse OddY §jtejitsHO dL o' MisC sy o
dzv Is dff telkf yd dzO s Hts dzOf 1 Istsls M sfiptse Mtse j toh j dadzets d
fJjtcjrBHO dL ddLSshmMfddsetsets MsmMisswdadw o orf s
fsLotdddd LOfsdddls' ffttssjd o {2 B &OMIS.

1.4.5. st&fdjchmr, HJ Bstgisjedteisf dydint Judsof pls d

s 3 dzFelfBF)- (1 dfH2) By jls MEh jMlsotse O & -9o(
' N/ Msd o Okt d' ° &BsHd¥JSOyd?2 d §sS0LT 00
ftoj otcOh jdzd2, MowL Odzdzr » Mts MY d dzsth s dBf y jfde tcg = & ¢
o sHdzr 7 B dzts A-FLE(BR)zdztLos stster | dz20 otsLHEZA] Mt
otcOh O Is wFelg(BR)@WAO[[L60] . 1 icdHteOlOydw §tsdkzyjd
ftod K350 o sHdIs ¢  sdzkzyj dedy BzFeli(BF,)B jtaldo SSi~das@y HWY]
¥ OLB[FelL](BFs), f sHoe jtee OJj Isfw f tsdzd o3ts tc \B-dFeldy(BF).tcyj a0s O
[Felb](BF4)2 Y D-[Fely](BFs)fted 30X dd LDEQG &3 Hj BsdeMmistedtelz j Is
MsftesotsyHOs h d2mw  CtedmlsOddksd OV g-EgLBR)HKBY EOL t
[FeL](BFs),, YJj delstcdtotse Odidz” 3 ot tHalts t6d @ ®ded d dzOB dzt H O j
E-[Felo](BFs). Y D-[Fel](BFs)2, N dteddzO § jlsdzd cdflsjtejL dmO o
MsmisOo tey j e 5H O dgj 2N jdi5 Isjtedsd i MS s yd&ded tet
flsj toj i3 pOh @) s K(T;Z R BOK3TAY = 227K). AOLBoO' | ftojotOh
mMdMmlsj d&dj HjljSCIsdieso Odzd B ssHBBR toj delsc j detsW @L-ts o
N dsteOldy 2 EeblaR4 C B EH Eud dL sfiste kS Is &z Badel(BBL)d )R
dzH j s demistcdtoclz jls OS2 Mdzsy dets?2 yYyJjgfsysd WOLtoe
dfmn tsH BeBF)jtsdz sy jIs MtstcB dtetso Ols!  f Oter o tsHO-
ydd td shMsOy My o' MsC shy d des aK.& Wied SIS Y 6 dp dz
WOoL bk, ttf € IsipBgeels|(BF,),, des § jtcintsHO o W D[F&E,|(BRY) sl
dzj dzOB dzé HOJ Isfyw . bolststsr L OC dz8 y OC-[Bel,](Bfy)s & Df ts dz
[FeL](BFs), W o dzw jIsfpw o Mo jIsy dL dztsy J dedesets € tod Is ffy dz
|2 cdfisjtejL dmdz 2 DiFpl|@ERZ E-[FYld(BR)n[ISH.
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s 5 BY dGe®PMPHA(NCO | (1 dBH2) YsHojtceOjIsmw MY ddjso 5
Ol kzteOn S tssittsd IPODzdzd yj MS O MistezSskte® 1+ stsets fiy
ComMf ddesotsdz, kOS d o o' fOQ & f) et dzts oytsds  fif tisfipléntsted2d
L CsmMfddseas?2 d o' MM ddsss2 WOL lsddyds Isf
tlkj Bsets ftod Mfddsotsd fjtejrtH] o {lstsd ¢ dBfdyj
s sMse O dL B tej ddv. [ Mddc dedls dONzdn ©3f ffte diz) diaj-dizmt
Yjdzdzr 8 Hazw sz Cted MisOdzdzd yj MSdn BBEOL ytse § tsd3t
607 65K, Ists s tojLbdr SOO®R dL BBjtejdzdV f OtcOdijdstotse
fjwOlskzter hdteddzO ¢ j Isdzd g dfifls[jtcei 3 ,dIin64 | ts ilskOm ,dzv § 4
flstc Odzdzr 3. | 5L Btsy dzr B B W idzj dzd W B dzOB dzé H O B
Hisd3j detseo o dMMmdzj Htse Odzdz" = tBtLOL YO~ , ddzd x4 dnA
Ybts LO (ot jtcOlsdods 2 sy ez®8 h 2NV tc g dfis,| ot Gt
slso jIsflse j dzdzr S ttetslsC dj kG HidEstzj yC @tevaddf § jts 2C e
G WtOedj dZs O disdzj Cdzr dzdecOdzH © d OMASHS dg iiGEe H -
dzdv MmMfddsetscts §JjtintsHOChsH] P di &EzE B & T dit-iges
Misdlsj dzv 3 o dzd ¢ OdzH dztstfdy taofy s o |y Is GIHEEEREBQIE IS O b s )
ofMmjn dMmidzj Hiso Odzdzr Ro Isfittdsj’ HRd dzj Wity RC s jetctOls d o dzts s
i dzs?2 oL Od@ELEGRMEsHD,dv6 6] . veojdzduyjdddj HOs dfj-dzd
tojdzds cdmlsj €63d67A68H s 100

] OBj dz0 NTEAzNRSE f sL o sz 2O f sHdzW Is! Isj B j Ok
sj B jcOlkte, BdJLSIdE ¢ SCtBOds?2, vyt dPoddzs
[ 169] . sPeBMRENINGSE] (1 dB2) HJ dBsdhstedtelzjls §jdjrt
tcd dzs K 34 I HEZK R 6EKO 71 OBdzs HOj ] oL tOMIsOdedj Isj d3
lsj dzv j dzyd d, BB dzOtolzy | dedats?2 MO&vY NCSB diff jdag jS nsste G i ol
OOdztsclz fsLotsdY jls  tsHdwWIsi 608 B3 j sjOTtzis 2t (o & t
dzj dzd j 8 ftetsiisteOdzmise j dzdzs?2 cGtobkzffr . s OtwlsddzO® €§ y d
Isdud MSd daj d3jdgvjlsimw 5 MieOo defeded J Edz e B gf s Y -O ded
Ckdzvtedz | GiRdBEBS SCHc oz f 52 W jdzddzj dzsosets WitcOC d
d Oltdisd MjNEReZ00 dPiEdtsigOy dz §i HIS BsidzIsO¢ ts a0 dz0 Is dzts d3
dctcOsls 90y d&zks ttsd o SCtstsf jteOldodesdz MY d dzso s

I'LOadMmddssMmisd ils & fndskl)in,] in<zlsd ddH [QasiAr)dzj @
BN Is! fesdzkyjdz 9 odHj] BHdts?2 dL Heobkr § tdzdd@sth d
B'ls! MmddasjLdteso Odz0O B flste’ d3 MOy Hj BaL)YmE dHdp-dgs
Misted B Hleztso ™ 2 §itej s f ¢ Kisipwely dhHEBTL d & Ked 2
[ 170]. JlsttOv BsHdWdSOoydw, f§dzy0j 0w oj Hdj
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HJ d3sdefifdsjtdd Mt ddztse r 2 (K fifzL~0Es?  SfCjedndsy 23 260d s [LTd]) L d f
S O) HOW dL BsHdW S Oyd?2 B ZO trnOttOCIsjttdL tso Odz
odzd L S sMf Jdzso sds MsMmistswdzedd. ¢olsste’r MoweL ' o Ol
dzts? o BHGBtoSHEDHE oyNlctclzf f 52 dBsdzd Sdzr dqdizdH OL tsd
Olstsdfstgsmj Hdzj 2 dBsdzj € zdzr . vsOCdd3 sBEOL t5d3, Fe'L d3j
Hsdzy dets MY smMse Mise s Ols Cotsf j tOIsdo dzsdzlz ff J tojj £ dz®
Cedz 8 yYydftsysSd otHSBKGESHMS: MEssL jt9B.J 1 ttdsddg]id3eadsy,

[FEL)im)] dd3jsls Lk otHGtsHAdEZS MmewiL!, das o fstcl:
TsH O e dmis ey LKdndshg) ¥ MMEHHEE X Acllzs 20 0. 1 | Cttet
plststes?2 WOLT . [ Sd INSHLIDEoOSH [© @ilnjdeedd ofgpseLs] § O dzC

oLOddBEH 2 Mise d2 BFeLNE] des diy SiezOsd W OL ) B' &0 § &
fdlsdd ¢dmisjkdjtadd iHo] 2Hids s s o O dbtHe ez i 1 O B dz'ldets 2
15O oBHBEEHGOY e il dzj B HOEOFHDEEHOAE ©detsdz) , ¢
fsCOL 90Is Myddser 2 §jtoj it M KJFHIFI Qs ifds g
YOl jd dzr 2, thtejddzets j Moz Bl e &L @ yBsls S oY o
TSHT BjL EdMmljtjLdmO [174].

s 5B dzfeic)ChiHO (t dfp. 63) 5 HOdde &3 &Y e O
fteswodvdz hdqstkse f§jldt cdhisjtk B3gdnoOk 7 &Ml

[175,176]. s Mty 0dzjdds, MbstckCIlskztedz § H Odzdz |
SHAOC &5, OHRdEsEdsizy §, ¢ 6t JRE] t CodafimtgzeEo CJ (i)
H' o MBMlsOsj HOL', doyds fkjHf kOOl , Ykt

9 obLddCdso jddd hdestts?2 fjkdd cdmsjttjLdmMO d
C s dzj S M detg>fdzlB® o, oL By dets, dzaj HE S sdyP- ft
oteOnh jdzed2, Ctltstelkzy MmMddz dzs sy dw jiIs fd dz? &OW
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mMelsMlsody WJjtttesddOcdzdlsdzr » fteddsd Mdi2 o dMmMmdzi HiZJ d
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(150 dBSdz) booddtshmlsjdd § Co0ttyjorj ORfkd ,d-B0O
Isjdzt dets dL Bjtewdzd. RdglsjtcoOdz Isj 3 j tcOlslztc, H tstylskzt
Misd dz2O0 1 Issd3 dB3OG dzj IS BABK.Is terj dzv MtsENisiPH oy oz B0 dzj tsB R
dL i3j teJ dzd v dBOGdzgdIsdets? otsmMftedddBzBydesmisd tBKOL Yytseo
o ftodmikzlsmisedd ¢¢j ddw (5 oz tels. Mmis. ). Dozd.'dzj 51
how yofmis: LS jtedd3) delstse s dMmMdzj Hise Oded® offf
dzj dzdz" = o HdMMjtelsOydd, of ftsdzdej 2O jVY Ooltstody |
l.¢. 10O0dzjyscd2, 5.1. zZzojHjdlte, 1.1 . mpRExyednl @d
EmMlsOdetso € d o twOLdetsj otcj 3w tMkh jMmlseodvdd 1.fg- -
fidteddjdels 5 dLdzjtejdeds BOGdzdlsdes? o sy Wi ligud o
124t OL 5dzOdi3d o ' 1 ts-dgees dzgf s 2B ISQU| MPMS XL H QOB @I ta 1
sj B jtcOBE® B (5.41. ZojHjdStse, J.1. RCGtfofEd?2
f dzj Ctso l)y jizj-EPEtgd MOH j dzls Ols dzr B  dzd & O dzH O ciytinics| L o3
DSM-10 o ddzlsjtco Odzj 508K (Bff j sOlsketeh EHo) . [stsdevtichigifzts d
ydoe tsmils! B te@L WEehddw dzd, ftodded 3O ot ofpin Mmdziza
O &z dzr ; HJOM®BOGdzdIsdz" | fsftceOoaCd HdW SCodifdj CMmts
BOE ded sdz' 2 sdsi dzls o ' i daf Y SO ditf eEdsHER s 5 05 4 to &
hjMmlsedzv dzd 5 &BOGCdzdlsdes? o GBHiCANCHAZT Pazednls d f igts jor
MEsEAE ] o Oded W / 57 dzON g dajVE fristige Oizdsfl @ (dzts § w&o f §
HWIsfqw o Mtilse jlsMmisoks M dR tcOLsH|jdarAnd SRis HY®j tafijy cfladzef L
o se s MsMisswddw o o' MM ddsets] dMmMmdzj HiGe O
N BOR ftod w©OLd » MEtstsMmswri dOctjoO0ddw . (is5j-L iz
HWIsmw o teBmMEyHjddd ttyLbkzd IsOIsse .

[ OcdzdIsdzz® o sy tod d B3wydjodzgfylO$ QerOdpffisdajsSichiPrso fite-d
cOlkzteOn ®ftejHjdv dHCc Ml s nt j; Bhike B dgnd® 60, 600.30MHz)
(1.¢. V1dzjhSCtseaO®, J].R. [OROIsEC). RLHBjjddVsH tet
Hjtey Ohdr ©OMmlse stcthS Gisdelf/zz@&nerlz) ( 1 Mtstslse j siso iz
9dh Mo, M odkzlstej dedzj 2 oMlsOo dets?2 stk Cts2, 9o
Isd &3 X4 MOB i3 MisOdzH Oelssd3. | § ONOMIDLN d CWEPOM1S to
ddzj olsdz' o5 fls O dziBSHsABBCN P CIB)AO, %.03 %t-BUOH H dAD,0) . RWL-d3j |
dzd tOL dzd ylz d3j HizHTHS dazeBYCGHB)daP ez d d dL dzzlsted fp-fyls
udls™ o Odzd BOMMSe 269 S MBI d d Bud o sfls’  (

03 Q.
- b
CHGT BOMMtse OV oM ted d Byd o’s&) )T dz@DOdgisio ®jodfrls) dzfH o «
flls O dzH el Q OMIs tsls © M HA, I fcds @l fis ® OC t6 R jcOM® o BBOL
dz" § otMmftedddyde sfisd ¢ sy dzj & HtsoMenie ) fyhd goids' dov QeddzO
BOMMO Csdi3f dzj MO, HJOBOGdzdIsdzr §j tsftcOoCd odatsfd
UJtiedRsHd OB yj MSdy Mots2MmMlsea O Ctd3tf dzj S Mso zd M
B h jdg € OdzsNETZBCHSESE 204 F1 Phoenixe L OCtc" Isr 7 d BGlsCter st
Isd ¢ dzv n (r.1. 1 dh2w) . sddidd tcddpiddzls tc OL dzd y d2- ~
dzd W / 57 dzOY H j Bzdi'dab , s 196G | 1Qtc shHo. (LG dzdipds sBkdz Yk o
] detstctse Hjtey Olsjdzj 2 BtOL YO d cttOHEZdJsea Sk Is,
(Hg, Ga  1gdts, CeHstt [ [ 1 KNOg, In, Sn)  WJOL tso " &3 f j toj » SH OdCeHgay toH
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CioHig) - [ 2% sftejH]jdddy §dshoHd §4d¢O0 res ds-Isd
Gl Oiidets § s BlefzpPjoteysaizalysis

RLISBOtdzzd Isj ff dztsj i3S sfyls!  dzjIR) &l ts taff L 203 | St dgf dz jofSoty
B ssHsd o ddzlsj teo Odzj OKsoj detf Q) Ctasdpdats dis 1O H2d QMBI Is3qGy-j T
cdsHdUjMSdd3 sotsHEBR kjfdzd (r.1'. 1dhkt, 4. ¢.
SBOL Yses dLGEGlBo dzj dz0 dL dzif € j Hpes 3O ) & 2.4z . Tz |
fjteOlsktolz L d3j oW dzd o dzOlsddetso ™ o5 IAjReTBH Is Basiis i fsd
sdodzj dzdj Ctbtstetsets tftejHjdvdd fljdydsdjlstdy,
dLtsBOtedats?2 Isjfdztsj BS tsfisd dhfdzj Hizj Bse &= [(@QPSij fls:
Cyehif /md tldtsiddzd Jets € uifgfitid2z2Q1 o gzl gzts o O'Wz@sl- dzj
HOdzdzOV oDs @us] B, dtlpds J f dzts | BS sfls! OB zdzr BjL ®-j h
sztdji, Bsdzj S Iz dz¥ tc dOVBOdg@IPM AsB 6OL yO) . wtejHdsj j IS
LdzOyj dzd?2 bjfasj BECsMisd s e dzOy j dzdzs?2 Stcedo @2 H
dzj iBPK. stdzlstetsdz dz' j dL o3 toj dechY daL ks discdzts af ) das jshr
esh jj Mmtedondy) dcH Gdd@dagd s s

2.1.3. RMMdzj His9 OdzdW™w dzt dzd dzj My d delsdzr = Mo ts2 Mise
rdzv tjedmstcOydd M jSlsteseo oL BEZYHjddwY,s -lhf J
Bddzej My deydd ¢ tsdzd S tedls Odzdzd ud MU)d,d d3jsHafO(L fys ts glissHdst
CGOdzH s fBd3j M Odzd dZGgyHEkZ SCo0Otyjor dgd My ¢ dzOd( .
el jClster Wilstsdze d3ddded Myd deydd toj cdmisted tetso Odzd
Horiba Jobin Yvon (R1M 8 t1¢1), GBBtolzH 5o Pdzdat
ftojtor odese s dL dzzyg dzd v, d iz s MR 2| 50 Vs -oss?
Hizdzj d@3 tcj e dMistc Oy d 0 WOs Isfis dedtste Is L Cdk j7C7ISCEts dzdz o3 Iz d3dzts Y
Bt csBOISSEORRd Missydd SO0 d HJIs] SulgtcElE],tc Oals fptBC
dz2" | L dzOyjdedw GCoOdzlstsor a7 o & H sad M tsles dzetsdg dOdifad iy iz
oz h j2 MW jer WQtedsht lori ba Jobin Yvon (¢. us- 1,
9 Odzdw Wwlstsdze dddded Myd deydd Hted twWOLdzr n s B j tOIste
OptistatDN Wdtds® Oxford I nstrutiewtss BEZR Y jdzee] -
dzd?2 © HJO§ OL sz MBB&gMBHEdEEM] CzZdH L Of dfiis ofedzdds
ssHdSd-cpmTrmeated single photon counting,ts-TC:
9 0ddkzsd3 dMmistsydzed C OB otsL BEzY HJ dzd PED-E2 n o I BAD dzirjjo -G & ¢
mMédmr Ctedoer s TCSPC ftseotsHddzd M dhi sdz’ L sASGE] J
Analysis
fyideSd CoOdastsar 7 or AtsHBe GOt (ERREA(ISdEA@5 R ¢
HdW j-tedidd tc OL-dee( § d  j o wizf dzd tc d ldatf=-Cf Be, 1) ff ©dzddtq O efdzj dz
dJaB3 drn M JjSlktetses Wlstsdzt dzd dzd mMyd dzeydd MmMts M § S Istetsc
9 ndzstedMmistsds By Isddzj dzgfJ d o sy tcHtsd3 MsmissW des[-d |
Mistsw dzd d ) . gl jSlstcr oL BlzYHj dy daf 2 W tvls ted@mndsc dsjtcifn
d3d Isd dzj dzj d o beoytoHtsd MsmMisswdadd B'M dzd  tsdzlzyy
FLS920 Edinburginstrumenty § ted € tsd3dzOls dzfl2. Als j difogetdodsdeds § ). ¢ . d
#fJiClster d CddailsdClkz Wslstsd® Bddgma) YEEseOfad) " ¢
dzj dz' tcOMisdtcOdzd j &3 MsjHddzj dzd?2 o (Btetsh ¢ dBIyHE
stsdzC d2 Mdzs?2 Y tesh CO BBy HE MY ¢ aadm & Hs@3j M Odidef
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[ dzv  toj ¢ dWipsedsazpddgd dzd My d dzyd d o 3 d HGdEdRM * to ArfridsChdightedaek
sO (1 MmM&) d M JjSlsteOdz dzets ydMmilsr 2 ~dzsted Mmis™ 2 -d3d |
Hy dzedvw MIsOIsdmisdyud MSdr M jSlstese W tslstsdzs dzoXd@Py J
rdzv twjedmbsteoydd Cddelsdsd W slstd &d didEBuEDEapd d
(Bexc= 320dzd3, Hdzd Isj dzd detsif ) d dgYf b df tsfig @z-38 @k® 875 ded3, E[RH.dz
Isj dzt detsfls! ddi3f zdzr MO 60 ¢fMm). sddzjlsdsc O Wtslstsdz® d3c
de" &3 ftedBdzdy jdedj 3 M ¢ ek Ej2d3] defNEFAEdinpueginsttarGegys’ {f -
sdud MSdd M JjCIlster ftsedztsh jdzedw B' dzd  tsdzkzHPj8ds3
(Agilent Technologiek

vt JCIster  dz¢ &3dded Myd dzeydd d otLBEYHJddY d&-Cf
Is tc s d3 JChricEiclipse (Varian) 9 Isoay tcHtsd3 ANSMIsBY dgddets g Q). . H 6O
dzs 3d dzj My deydd twHO ¢ skiBfudQfdfisroe ded] BD OW dflz tBidj fr
Is 5 d34 Is te-P4, eoF 813dzd3.

2.2. [jlsHdSd MmddadsjL O

gddzlsj L Ctsdif dzlj)S Mfpo-¢ I HIHPCIMEd H j dzls Ols dz' s digd ¢ C
f dzZh©® dzdlstcOB)O B GzIAABIcd OL sdzsdz, O sOCxj twWw HE@ ¢
oddzts, rmdzstedH O ) @ tefisdgdM @dzals 1 @dzj dzls dzr = Elis B dkjcsh
Hdgdzd o Old@sMW jtoj OketsdzO o f JjtyObtsydtsd Bis§ Mg
OCydtsdedgze Mmazi ! . 1 COydMmlsej o sMminls Ot eddnd s L ff
OmMS steBddzso ¥ CdMmdzslslz. [ dzv Mddalsj L O € B dzjde-fts e
Isjdz dets Hj Ol tcdteso Odzd. [ BtSL dZOYJ dedWw dzdd OwdgH sk dzo Is
ftcdotsHwIsw o ftoddzwlilsts?2 Ootldie@®IE MdMisj di3d BB L dzO

2.2.1. st Sdn" BiddrH(® d H J dzls QHindzH 3dels Pls dz' 3 di-d te
td & Hddser 5 dzd ¢ Odzn O d3q

YN
N__N
L4
tdm. 76. wbttkzCbkztwdd’ L bt HWEWHAE dodcOdH o

[CuL’Cl}]  ( BtsH WG9 By d 2 LEOM) sEEd )-f Bt 6 dafizto
BOo dzw dzd ftod ¢ Jjted dsi M o o OGafH: O ( d 15 teoRip ais By tbsrOfiiFDs dats
14 dzj depy @dss?2 BMOHSE SBtOL O 9 Odzipw  yjtejgr 1 d3dd
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@ZOGtjoOddd 2 vy, 6GMOHBS k¥ d d: sty Oozsadd dzdp, o d &
dzd ftd dOctj o Oddd o Isj Wwjadded .1 tutsts g'mO@dsd dsds WY
C sdzd U j fAlsoEsfdd s dzO0 o o' Mikh do Odzd dzO1HMECILTIEBG 2. H jI dzt
(o yd MEzBdzE3.2)H 4.1 (4.0)N 14.1 (14.0)Cu 15.6 (15.9)%.

stedmlsOdzdzdL Oydwy §sdd ksl df 7 sl § BBy B -G
dzd yj Mo s f tstetshQUIBCLS s 3tz § P ¢ BYPd)bs o s t6 W diits tof Ofdal
qOoyjlssddlsteddz® (2 : 1) fHted d&OctejoOddd. 1 ted- A
szter © Ijuyjddj dzgj MSBdzr CSdr YOMtsolf dd fr) lsdg@ipyde lda-Grazc
s ( 1 bjujddj 24 y ‘Id StedfmlsOdd ttOflss oW d
dLEz®ezjidasdy 7 ftodL BBOIs d EGMS I8 0 S ot inds @ jiatiats p o5 ( § B1s s
ded § Itejls? j2 WOL" ol Hi@de) Hd&'j Biufd g BEE dd) M lsiCediziz
MlsOdzdzd L Oydw fsddStedNBPzdyj HStkd stcd &6 H k& ¢ OO dzt
2Oy dd&zO L Od3jlsdets dazzs S ddzjlsdSkz CtedflsOdzdzd L Oy
2GCtedMsOdzdzdL 2j v f jteots?2, L QBges, SwufigodizdL Qy
f sdzd BsteW @ O, St 2 MisOdse dlsmiB feddzfls o j dimtgr c
d ftd HOM dej2h jdi3 dZORYyHjdedd o CdasOCIs] MisegOls
fqw  oBj Hdzj dedets ) tSB o CEGIS® Odzd j  sczd BisteW O

[CUL?Brj], [CuL?19L?xBry] d [CuL?10L?«Br]o.s tOMlse stolz 0. QuBLad 3( 0
RAEOHY 5 SO v 3 ftod fjtej Bjh doOdedd 1 tod B Oeodzw7dzddic
EtOH. s tcOfuzfydzj o™ 2 MOHBSE o' fOHOd yjtjL dzjehmé s
cse. { OfMsoatte M) SMOHSESE § jtej dgjh do Odzd EtOH, i - ti
hdoOdzd dzO otLHEZAj. 1' RtsE3806,.HI36, N611.Z Gubl 2 %6 . % O
CiH1eNsBrCuo r yd ) d@2petdH 3.3,N11.5Cul13. 0 %. 1 ted fMmisswdadd t
Cul’Br, 9 Md3POHIMeCN (2 : 1) € ted f)ls OUsad d W dzjsdn™ | C dgtOdpte
W OL Cul?yL*Br,, GH] = 4@4B tet3BH d B3 -k dfdd tc OL-dsoEFd3j Is-2f oz
Widddf dedBdHddz. wltkzSlskzted dpv Y ted fgly Gopdassv, 1 tolst
MEzls&g0.(015) d Yjtej Lx=dxPMS s ifdsj HHAERO KO Ctedfls O
dzj 2h j2 StedMmlsOdzdzdL Oydd o' fOHOs s BOd jjles jtcrigsd
tc O fi)ls &CELEGL>Br]..

[CuL®™Cl;]  quL'fBry. { Oflse ste, MBHjtY ONd2 0.5 BBRsC
dBj HIY ( ( OCUT2HO d dzd OCuBr) EOH( 5 Bdz) Hteds Oo d¥ @ ¢
BRsd! , EOHRL1E) Rar) . Clsts ftedotsHdds € dzj &3 Hdzj dz
[Cul'Cly], € sted wdGua'®BR] )[. { j OC ydtsdedglzs Md3j M j tojdsj h
or 9 Odzd, fHEGHE o000 diplzh d o O dz) "dEOCWEALHE.RL9 ¢ I ( WP %
dzj dzts CipHeE®I,CuNs: C, 48.2;H, 4.0;N, 14.0;Cu, 15. 9. C14®LH; 4.1ddk 14.0;Cu,
157%.) © A Oul'Br:0. 21 ¢l ( 86 fea) CgslcBr@M,: C, 39.4;H, 3.3;N, 11.5;

Cu 13. 0. Ch 396 3j5¢ks11.7;Cu, 12.8 %.

4 d dzlsQuL®CIp] @QuL®Br.s ctstew yj Bz tOMmlse stz 0. 5 BAit
Cull) ( OCUCK2H© d dzd OCuBr) @8 5Kz { sOdkzszO fted jtej o3
ftcdB Qo dzw dzd G BIEY Q23 L@OMsHSHE dBiRsdY, ) d Dz jEd
sMOHS ¢ tCHfC] ¢ HOf OH O wRdteg Lf sAndzy MBj" d b Odedzts
Cotedydzj o' 2 GMOEWBr] ¢ s8Rt disyUf®M] 1§ tcds DL dzj @iy ot
CuBn. [ Obtydzy j ©OMsetste! fl SMOHSOBd fjtejddjh de O
cOfMmso SO Hshdsde.dvMBH S d W dd leser o Odked zd &
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BOo dzidzd B3 { sOdkzsdzO@ d § jtej &B3jh do Odzd Mmdzj ! Ols-5
Wddz' stetsa ™ 9 Odzd , Hst Sdzdzd Isj dz! dets f totsd3r @ Odzd dzj B s
2@ SL HER | .CulfQla:sHO0 [27 1 &6 yd ®&zj &l..Cldon,: C, 63.6;H, 3.8;N,
96;Cu 10. 9. C\6®2H 3.826596;Cu, 10. 9 %WGul’Bh]iDsR8[ ¢l17(-83
yd mdzj dasHBdCuNs: C, 55.3;H, 3.3;N, 8.3;Cu, 9. 4. Qq ®AIDH,3&N,:8.3;Cuy,
9.4 %. [ sds$ tedmls Ouiz®h] d iEELIBrld dzf tedzR y@dzd ftod Stod
fd3j @HEI-MeCN( 2 @ 1) o Ikjyjddj MmklssS.

[CUL>(MeCN)Br]. s s &3 dzfCWLMry] [ e Ofls o tstcW ORCl-MeCNI(dgj i 1)
dZzOctcj o Odzd d . t OmMsoste S ZOYHOdK d ftd3jh Odzds-0 L
or o Odedjfiiitiastcd ydzj o' j StdmMlsOdkzd i3 HEebs€' jsOflsbHny
tcOMiso stcO® ftod 1 Istsd3 L d3d dzv k®Pdzy fho Bisted L dzisg 513 dzdh
3MElssS dL t©OMsotstt® o' f OHOAMIeCHBI)O,dz) G B 15 § tc'C jo didhis O
o Odzdn Qfdilzr 03 toj delsc j desMistczC sztodese s OdzOdzd L O.

[CUL®(MeCN)I]. s t OfdaO dzy j 0" | BsdetsS tod Mis Odzdzr € tsdigd dzj
des?2 CtdMmlOddadL Oydd dLCult®fldL s QEdsshigtsH(jodyDEN S cdse
4.8 ®&6) CHC/MpGY MY : 1, 3 &dz) . 1 tetsH ZGUIS(MeCN)] dzldf dsh
HOdzdzr O3 toj dzlse j desMlstezC sEtodese s OdzOdzd L O.

[CuLb]l.s wwOMmk'd ®tcd 0 dBBRsdz' , MeCRiGHChLE )L o fyd3jffipd s
Bdz) ftedB Oo Carf 0 c@HG o Gigts dMeCN (2. Odidd) . ey jalz@ B dz*HE-O dzc
Lo Odzdj StOMdzr n detsde yOlsr o CtdMmlsOdzdztse. v PijL
dzd A ZOYIRrQHIAdz ods Mzh o Odzd dzO oetsLHEZARJ. 1T atH 0.
H43,N13. 6 CitHaegiCu( 843 . 2) o GFY.8)ldz. Aihits13.3. %:

[CuLY),[Cusly] IMBCN.s tOMmis'd Btc® 50 Bd3ts dleCN(B. 0idd) of)tc da
cOflsotste (0. 05 CuleddsENA 2 @dz)0.1 0} gz yj dzdzr 2 tOfglso s
NdoOdzd ftod SBZOds?2 IsjBfjtcObizte] .S tovojifes L |2 i
MmMedr SCtodMmlsOdzdzts o . stedMmMlsOdzdzr or Hjtey JoOdzd 90<L tscC
sjB StdMmisOdzd W dd stetse ' o GAHd P & B of @ @dzd s Ha
JTAtsH 0.019 & (71 9%)3.7,NM1Q@2 b jClethsbtifbuy ( 2149. 65) - o
dzts , C4%2,H3.7,N 11.7.

CuLBrs.s etV yj BCUBEORsaEREEH , 0. 45 &) o {5 d
90dedd s COfdzwv s ftodB O dzv td 1¢ eyl 2 OO0 iRI8s =19
I T f OHOdzS Wstic@fyaditg o 7 2 5B jd3de' 2 BMOHEBS. [ Oltsyds 2
1.5 y ftod d&zOGtejoOdzdd, BMOHBE W dd stetse ' bb-Odzo
nj. JrotH: 0.69 GC2259H 2.60) 11.4,COR M. | &z6H MBI, Cw o -
yd fdzj dets, HAR:3,Nd1.82CRI173B,,

CuL®Cl, f CuL®Bra. s etstew yj Bz tOMlse stelz 1. 5 dicelpzj 2
(0. Z@CLI2H,0, 0 .COBh) CB 5Bz { sOdkzsdzO® ftod  jtojd3jh do O
GtY Yyd?2 Ok’ ®c Sdzfistiidsdie @ 0. 20 G) © 25 d&dz ¢ IsC
5 OHGLEPCI(i B j 3 j 80WR®Br, i s j ds@iastcd ydzj o7 2) . [ Obtsydz j o
fjtejdBi"doOdd 2 y ftod dzOctej o Odzd d (1S0ts drfdz)dzr 915 fiisC
Wddz stetsor 9 Oz, ftetsdB o Odzd { Is Odats dzts BLLY.: o 70 2h9d @
%) . 1 02 ICA3MBEH,3.1,9912.5,Cul 8. 7 CosHog€l,Cw 0 ' Yy d fndzjCid&6,H 30,
N12.7,Cul 9. 2. Cllt®Brjsti. 40 G (95 %) 345k DRNID.UBUL 5%:0.
CosHaNeBraCw © ¥ y d fndzj dzts, H 24;N 1@.0,Gu45.14 ,
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2.2.2. psogflid] dn d@i)BiddlttedH | dzls Ols de" i3d dzd ¢ O deH O i3

tdm. 77. wbtokzSlbbtodd®L°NE LML T ddcOdH e

[CUL?CI]I0.5H,0. [ j IstsH slew yd?2 €OBHso88 Bissd , 6. 7 ¢
ftedB Qo dzw dzd § G f5t6 WIPHQKEZ0 . te0XBs adsdsizdz'Cu C4 . 8 3G ) o
Gz ts?2 tOMlsoste § sMisj f Jjdedets tsm dZOY HOdzd HEs5 -5 d3¢
90dzds cetdzzB' i BodsStedMisOdass (§f ZOMisddS d) . [ C
2O dzj Hj dzs8 , tsB Y IBtE'QREJW OC O o dL ZOdz! dets?2 sty daf
CtodMisOdzdzr W ddz stesor 9 Odzd, s 9 Odzd Et OH d
(71%).1 * yd fmdzj Gzl -GLAeMEOps: C, 41.0; H, 3.2; N, 184 1 O2H jdets: C, 4
184 %) jlssH SV @RlssE®. D20 BRsd , 4.7 Bs) owEtLC
Yj Bz tcCGRmh@&EZz( 0. 040 d&isd , 6.8 &) o Et OH (1
ftod 1lstd3, SCtdyj dstedteseo Odzd ftod sttty dksd dO
C sdBBdzOIs dzts As Zldsj 3 jSts@ ftedo sHddzs € BOL 59 Odzd®- G
ssydzr 2 twOMmbeotste ) BsdsStedmlsOddzOid s sdsy ddrts o
WOoL offszOdz! dets?2 sy dzg&j dzj dzOB dz¢¥ HOdztsSM! . [ Bdats €
Et Obropkzh dDOddsLaelzrn j. | R uEH:ydandl CastClamNe, s%g, .
41. 0; H, 3. 2, N, 18. 4. 1 0O2H] dzts: C, 40. 9; H,

[CuL?Cly). y stew yd?2 EEHsOBRB HBisd , 4.7 &BE) os-Et (
W Yj Bz tOMBEGLE0 CULl3k&Gsdsc,) o Et Ol j @0 df disdz)s.
tlk, tdEy0j @z ftd :{ Btdgd) § tc { OB)dsdrrsdad € Gidaylj dzls
sz dzOGtej o Odzdd HEts 1 Bz ds (12 0dgde)c.dzts ) tf delr g jOdedzw
Ljdzydzr 2 tcOfmlsetste d3j H dafp@isizizts As K IskiOd tH jOEls Hdy |, € @S s
dzd ¥ cetdzkze' & [ Oisdhlsd @dtcd.Miso ste 1 B dzs € ted fils GBlzdzO
tcOL 59 Odzd?d BASOCdgfso r = W OL dzj dzOB dzt HOdzsM! . [ s €
9 O0dzd Et OH d orf Mih deo Ofz®?2 diE # SWe BHE] GzblhCGoeHC,
42 . 0; H, 3. 0; N, 18.8. 1 02H] dzts: C, 42.0; H,

[CuL?,Cl][CusClg). { Bew yd2 EEHOIRG WBisd , 4. 7 &€)
v dzd § G tstew yj dgH,ds O(fds.o IsBelz BlgtSz: ( 12 t]dB . R ) Bg H &
Liso " o Odzfawj dyyddsddts sMOHBS . s toj OF yd tsdzdzts 23d) i3 is fyds &
Hgdzs € tOMmbetstej dzgd BMOHEC O. t OmMseste ¢ tdzyj dzlsts
df tcd B O dzWabcR CHi)I. Clsk ftesyjHEzttl ol dd- jh
Ljodzy dzr 2 tcOflsotste 3 Hozj dzdzs SR 2Oy HOdzd Hs S ts@3dzO |
dzd & Is-f gRdatsdz’ 7 ftodL BOdUj MSdr StedMmlsOdzdkse . v jto,
ftosd o Odzd BEzthQh Odizd o 'dAf ™ StsIHH 2 R7j..6 2. ] ( YO fdaj dets
C52H44C|18CU9N20: C, 28. 9:; H, 2. 1; N, 13. 0. ]_OQHJdZIS

[CUL®Cl). |y stew yd?2 EEHsBB MHmisd , 5.3 &BE) os-Et (
oW Yj Bz tOmBGEl. CAT| Bisd , 3.4 &) o Et OH (
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LJdzv dzg 2 tOMmilsotstc d3j Hdzj dzdzts tsm dzOY HOdzd Hts € sABAdzOIs
Codkzzpsg @y » SCttdmlsOdzdaztse.  OMisatste ) Ctodmls Odzaz
CtedMls Odzdzr s as'lsdl Gaiaf Istef totsd3™ © Odzd Et OH d o fdgd d e BE
%).l " yd fdzj CaesGO@ENs: C, 45.1; H, 3.8; N, 17.5.

[CusL®Cly]. | SteW yd?2 BOHsOHBB MBdkssdzr , 8.0 o) - Et
tew yj Gigls s te2H,Cu CD. 060 Bdssdzr , 10.2 dE) o Et OH
Ly dy dz 2 tcOfMmlsotste d3f Hdzj dzgdzs S dZzZOY HOdzd HEB € sd3dzOIs
Ljdy d 7 daetsde yoOlsr o CtodmlsOdzdzsa . sted Mls Odzdzr Osls ¥
dzd dz0 eotsL HEZAj. 17T e dzg Gaflo@EEENG:500 33.%)H, 2.8; N, 13.1.
102Hjdzs: C, 33.5; H, 3.0; N, 13.0 %.

[Cult®Clg] . [ ibwewiyd?2 BEHOBG HBKRsd , 5.3 &)
v dzd ¢ cEtstw yj BEHGO.89 sieitsdCy Cl6. 8 &s) o EROH
Btcz HLdgtzY dzr 2 tcOMmiso tste d3j Hdzj dedets SR ZOY HOdZ HEts Gt
fswodzjded® L jodzydgr m detsdz yolr i CtwdmlsOddss. 1 tc
tcOfise Stotsd3 i s paj P dzd jls'd3 t€ GehyfldrplstOeirdaizd f)! o  ff tsw ojdzw oz
Me Ow i@ uzsdzy dzr | ftedL 8OIsdyj MSdy SCtodmlsOdzdzrr.- 1 t
o 0dzd, fttsd' 9O0dzd Et OH arfnlzhdgcsodzar "dzf frpdisjL datdz |
CsoHgoClsCNoo: C, 33. 7, H, 2. 8; N, 11 J b@q E%MZ‘SLC{ 2
cOfmlsF ke . 030 dBRsdz?, 8.0 &E) o EtOH (2 e2HO ftc
(0.060 dBBsd? , 10.2 d&E) o Et OH (-1 j dguziizl 2 Jcigicxinig
dzj dzdets Iz Ot o Odzd TH @0 dzDCYcj o Pled sfylsdy j dedd B V
Ljdy de' j ftodL 30duimSdy StodMmlsOdzdzr . 1 tsdzkzyj dzdz'
Et OH d orf Mkh do Odzd dz® o tsL HIZT ] f)dej @eggE@NG C5 o
33.7; H, 2.8:; N, 13.1. 102Hjdts: C, 33.5: H,

[CuL3®Cl] . [ Alsis®ifflse ste,  MUEH( jOts YO@NOd 2 d3d3ts dzCuChl2B,03 ¢
(0.020 dBsd , MEDHK,OMF)( 3o dfgaljlffdkdz/ 0. 3 d3dz) tfipls O:
MW Jjtes2 . i3y JHBIMGEHD B Yy d@3 EZd3j dz M Odzlmw H 5L B doel3d, -4 tf «
MOGtsdzOdz! dz' | BsdetsStedMmlsOdzdzr . [ Olstsyds 2 tOfMlse tsts
4i5 Hdzj?2 (tBi Y& MiBjMd Edjde P Odzlmhfw Hts 1 d&dz) . |
EtOHd o' Mkh do ®©uzfz HgO. | r R sHL T %d ) dzjdgism GHEN(%) C,
42.0:H,35N, 21. 0. C4DRH 3 Aps208f jIsBH tesyj HEtO OdzOdzts G
Aff Ctsdzdyj Mlso O tj Oc¢ j dilége 00 OADO dBERAEHP2HQGT .83 d3
nSH: 5. 5 ) &d d@noz4 az8).QuakNg(%): C, 42.0;H,35N, 21. 0. C4DR H j
H, 3.7;N, 21.0.f] jIst€H]l ey jHEZtcO OdzOdztstyd Y te@d 4 j Bsa@RdBd tcj
BB dz'  (18°.d3 0OBA)0 Bdi3ts GUCLIAHES . 2 ¥ WS H: 6 .11 ydfd)dzj dz6
C14H14CUCHNG(%): C, 42.0;H, 3.5;N, 2 1. 0. C4D1Hy 3j5c8xs20.5.

CuL®Cl,s cGtew yj Bz tcOfijlsd siziEs dzd PrOBfH B  didz) ofted B C
oW yd?2 ECO0pRHas(tel BiRsd JProdi( 10 &iiz) o 1 jdy d& 2 BMOHE
YyjtejL 1 dBddz fsmdzj Mzjh doOdedv tOMmlsetstese. [ Olst
ZOctj o Odedd (Stsdzj ydzr 2 tBi j BB tOMlse stc® Mmtsfyls O dzv
JLsftesf ddse " 63 MY d tclsastsl Hlz Rajr. iy kIhrdrotidzd  Odz@R),714.63C, ( 8
435H,45N, 20. 1 %. ICuGydfellp: Gats15.8;0z43.2;H, 4.4;N, 20.2 %.

[CusL3(OHL)Cly]. s G BteW Y jBehl2Ee,0nB o & tc tlgd3ts dFtOH (6. 4080z) 6 )
fjtejBij"doOdedd 5 SOfdvd §teds Qb(d dafd3twsds to FIQH.22 8
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(15 digdz) . 1 jdzyde 2 BMOHBSS CoifdjSmMO o' OHOU Uj
dzr 2 twOMmbeoste ] SMOHSBH fjtej i do Odatf MOMHIs ays & s o
v 7 5dz) , BMOHBS ®©lsW ddENdEe 'o8 Gdzd ,d o iz d3'daO0O dadts
0366 ( 63 %) .Cu RIBCu3LEzH,:35N, 14.5 %. | CuChdHadilldds H
Cu 22.3;C,31.6;H,35N, 14.8 %. [ SisSO©ElHls Ofdszizz \[Odzd dizj H o
MisOdzdzdL Oydj?2 dL 1 sOdsdz dzsets tOMlse StcO.

CuL®Cly. s s3] duL@lH,O0 0" Hjtey do Odzd o MmEh dsdz'l4RBd3 °
150 30 d3qd dz. Cls ftcdosHddzs € HJGEdHEBOISOYdd- dfm
L jdzj dzs G 5 CudhiBl izPQ g QCzte2.8;C, 32.6;H, 3.2;N, 15. 2 %. T yc
CwCisH1gN6Cls: Cu, 23.1;C, 32.7;H, 3.3;N, 15.2 %.

[CusLClg]n. & 5 B3CWEIJLiOMise Stew dzd o MR Jilslts Rcfiistacsdt ts((te
ZOctjoOdzdd. vjtjL MEZEGCI. sdkEyOdd S$tdflsOdd |

[CuL'Cl,] @uLCl) MeCN. s cGtew yjCgehl2e0nhbe ttglsdzr , 0. 1
LIsOdetsdzO ftod fjtejdBinhdoOdedd s COf dzw&f 1f tedgdgtom dzw
G) 9 10 hidz + sOdtsdzO. | jdzy dz" 2 tMOHBE orf f OHWAdz A
dzr 2 twOfmkotste M) SMOHSHBSHR fjtejddj"doOdd 1 y ftd d
5 d&dz), BMOHBS ©ls¥ ddazEBD s o PR d & @ deds23iz® Odizd - S H :
%) , dz02 €JAZH,4.2,%1 7. 5 @poHpoe®l,Cus r y d fydzjCQE&2,H 42,N 17.6
%. 1 jBd hisj ¢ tdGul'Ch s oD fiflsotdstdwSdaAf [0 -iRP e zOy
ftod dzOGtej o Oded d. 7 j dRulLfizl;]MeChiy dsteidlz tmddigdsi® dagizelz™j L 1

[CuL'ClI) MeCN. s t©O@UCIHBtel{ O[. 040 BdiEsd ,MeONLH.Ll, &6
Bz / 1 dBd) {§ tc €8O o0dzV0dBd0 taigufdsdn’ SMeCN.. 41 w3zl U p dzdz’ 25
fls Odzts o d cefjwdzy vt G3s | j dzy teB B O o Mds Odizafiiy! Y t6j Us - dzj
Wddz Istetseo ' o OdzdleCNidtc tod3' frpz@dddp O dzd 2O oL HEZAj . 17 A
%:C423,H3.7,N15. 5 @ HpaN®sCloo © y d ) dzjCie&7,H 38;N 15.8 %.

[CusL’sClg] @uol[Brgn. s GBEWYj Bz ©OMse ste@Ult B o Bk
0. 5AQuCl2H,0, 0 .C6BhL) Go 5 Rz { sOdetscdzO® fted § jtoj dgijshdo
oW yd?2 ©OMsdNt Bcdogmd® , 0. 17 &) o 10 CagdsClgd Is O«
(lsj a3qetelzj dg™ A)OH Odzidyjdefdelz Ir  f tsfdzj M3 h do Odedv 0O
[CllBryn (Is j ®dtsd ydzf o' FYetsyj M) Gteds 0o dzj dzdv tctOMfipls a
CuBr,. [ Okydzr | tOMlso tster M sMOHCOB] jtejdzdjh doC
cOflso st dysipsdt)s, MOHSI thWdd tser o Odzd d §teo
Mo jjftedeslstse dzj dedets B3 st@H L BOGREE® Od dzy gztb j & b d ¢
htsdg dzOctej o Odzdd, BMOHSS W dd lsttser o Odzd, jHEGY
Msosdz 5@z @@dzde d4® o SAWh'ECH]j:. 0.r R55HE [( 8 T3PR)H, oz
3.3,N13.7,Cu2 0. 5 @HpoNg®l.Cloo r y d ) dzjCQiz8.2,H 38,N 13.7,Cu2 0. 7 ' %.
nWBr,y 0.30 & (76C300H2HODA CWES,. 7%: %BagH0NeBTIC U
o yd fdzjaR&4,H 26;N 10.6,Cul6.1 % dzts S to d fifdsud's2tilr Cful Bra], f &k
Yodzd fts5 fydzj Hizs h j2 @ik dEPMise sty dzg ¢ ) -z @ dzC
1) ftd dzOcGtjoOdedd. [ tsdetsS tod Mls Doty . (o 5 aHl B M)
cOfmlse steW dzd o fdi§ Mdes B)ddsIcdsty tsdedxizj o 'Ciol 'Bisls §f 1)t 10 tz@rdzd
lsj uj @& jndej 2 (M dzjBtsdz h 52 Cul'Breg PH). ¢ Ctodfls Odzdztso
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2.2.3. §td@idz¢ milHdr i H 83,54 d W | dad-fizd 6 O-1-d5 dif-R-
f dted i3d H d dzO d3d

78. ubttkzSCbkztwddjL¥*MEodklzdr dzdc OdzH 5o

[CUL™CI]5[CusClg]. s & BteW yj i3zCu@Rm®G 080kt dz! |, &3¢ § EtQd
(153dz) fted fjtej BjhdoOddd ¢ tofB@EDdMtzd &6 BBGH] 2
Gdsdz) . t Oflse tstc fiylsjCortptsola’ oz Wy Jlstw jdgdztsdzj M) € ts dz! jCdy de®dRdzl
HESS. 1 jOCydsdedaze Mmd3j ! jtej dBjhdo Odzd EOHL.m of )
fMkzh do Odzd dzO o t5LAREBEYG) .. h 'ORE) ES7.02%: H 4. 6, My-13
dzj dzts CouHeasCl.Cu, %: C55.9, H4.5, N13.6,Cul 2. 3. 1 jdzy dz' | BsdesS ted
[CULl'CI]JJCuCly] f SdzzyOdzd oBj Hdzj dzdzts? S tod MisOdzdzdL Oy § 2

[CuLBr],[CusBrg]. t Oh'B(eGs.tcl 5 Bd3sEOH( 6 7 BdkE ) § B8 BjGO dz
toj d&3j " do Odzd d CiBnL tc®Mld SBBSABQH( 24 RBdgF) &o jls tOMls
Cotedydzj o' &3, o' §f OH Odr LCBE Btz o 22 O OMBE OlsT &3 o L
His BMisOlstsydsts ¢ s ey dzjog® 21 tsdp@H 5§ W d dEOsss&t §) O
hdoOdzd dzO@ oL HEZAj. lIrMpdupdz) Ges0:BreBuNs C,848.7;H68.8; N,
11.6;Cu, 10. 5. C, d&Z@Hn4jldd11.5;Cu, 10.3 %.

[CUL™Clj]. s ¢ tstew yj BB3CuGbBH0s(90s t30  d3d3ts dz! EtOHE 2 . @3dz)izc )
fitej Bi" doOdedd ¢ tedn Oold dad 60 EyBEHREIQH@ B Oaiiutigyy ) 10
HOdzsM! o' ff O jjdzof jesfsj IS@OHSC O, Cobtste’ 2 f Bcf-sB
so stew dzimfw d o' f OH OYd BEIO@.H BIE O fiOaOts tsfh SEFOH C sdg- { §
Wddz' stetse ' o OdzdEtOH,§ teas'df) O] O dzd dzO oREI8Mol o j | O%:H § o
C63.8, H5.2, N15.4, Cu7 . 1; o 1 dGyctiziNdgR,Cui%iz'C64.2, H5.2, N15.6, Cu7.1.

14 d dz' j S to dofirls)Coir .l s jf s dzz y O dzd 3§ H dzj dedets?2 S ted )
¢ 53 dzj ¢ fn MeGNCHyG (Tyd).

[CuLBr,]. t OGiBRc®. 075 &R dFQH( 26 .dfkz) Bd)ic B QGo-dzv
BjhdeoOded d E¥(tDQfrlsSe tgdgts FIOH( & 7 Rags) Ao jls twOMlse ste
L J Ozy dg" o3, Oor f OHOdz %Y EOHRIs KsiP@deE . MROBT RBSEBL H 2R
sSBI Y BO 1 d&dz. VY dlsr?2 thHOHBC EtOl Y doiz fiskchtsthy @ dofizd dz
Il T AaBBH: 6 1 I dzayd e aAsl)Bu.QeMNo: C, 58.5;H, 4.7;N, 14.2;Cu, 6.5. 10
C,58.1;H,4.6;N,138:,Cu, 6. 5 %. [ s@s'CBel Ml ©dztizyOfzd d3j Hflzj dzc
LOYydj2?2 dL tOfmlse stEOHCHAE(1dY).C MO o Mmd3j md

[CuL*Cls] MeCN. { Ofglsd (s@s. 054 d3d3ts dxleCN (51. 4d3dec )i teod B G
sy dsdzfsdzy dzts 3z GmOBHble stel®. § 36 dBBRsd MeCNZ 26 d@EC: (o
Bdz) . Aojl fdzkzyj ddscts ©OMlss migQzy i O3zt ot dAtifive s
f dzv dzRamfilm mbBEih s cOdy dede § € taiyfrpe ju jStag di i lsodjozd,
Wddz steseor 9 OdzdMeCNfdtc odg" frplxddefdo O dzd dz@ o tSL HEZR j . lra
f o5 H I CBIA%Cls] MeCNi Zfls Odz0o dzd © Odzd 5 HOdzdz' &3 toj dzls @ j
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[CuLCls] GHCl;. 1 Ste®UCIED . 038 dBdisdz , 3.7 B6) Bt
f dzj SOyld>CE] (0. 038 ditRsde MERRPBBBATHCE (03 Bdz) . I 5 0
CuClye jIs tOMmMlsotstc® MmilsOdzatsa ¢ difnvdzr WtcC f Gt L z digg v i ais
¥do OdzOMm! Bkls! , kicGhls @ Owzd i tctf %d @ETH(d2'.d &G ) dzjdBizL
f dzy dRatfllm Mtstetsh s tSCtOdey dede’ §j Sted MisOdzdzr ff 5w & dzw
o Odzd, f cMe®@Nd Oezef Mizh do Odzd dzO oL HIZA jl.7 ydrigtiag Hizts
C49H47C|6CU2N;|_0: C,52.7:H, 4.2;N, 12. 6. C,15m|‘|;|4].4dw15128

[CuL%Brs] BHOH. | steW yd 2 (1@ fjllsbe tsdpdzts cBEtOH( 8 7 BZE ) f © d B
C EBtYyj BEUBEE6SL SclBBEEAFQH (24 Ry ) o jtejL 10 g
sy dsCaste d Yydzj o sé s tcOMlso stc® o Cis@GH{QAz] 5HOBS QYo j |5 @
fMd3j M fjtejBihdoeaOdd 1 vy, dLB'lss¢ t©OMlse stedis dzv
stetso ™ 9 Odzd, EfOHtd3 oo Chigliafh d © Odzdte j © U € B s GO Isuh] I dzfzdzts
C50H5zBr3CU2NloO: CU, 10. 8. QU,OQ l-lpdzﬂ %Bt@@u@mrcj dSISdZJS
[CwLBrs] BBOH 9 ' 6 OMIsOdzd §ted StodMmlsOdzddL Oydd ¢ RO dzj
(MsMlsOs EMlsOdzOe &zdo Odzd 5 HOdedd)d3 td],ds]cStatdidsa
tsh CSSBEOL dZSG S GHEB H i € 6 O H ¢ dzO ¢ f tsdzlz g dad ¥
[CwL'%Brs] GHCL( MsMis O EMlsOdzOo dzd o Odzd § 5 H Odzdzr o3 toj dzk

[Cu,L*,Br3] GHCls. [ j Is sHts 31 dzjCOLiL.Br]§CwBre] cOMlso stew dzd
MeCNCHCL (1 : 1) . Aojls tc0Ofls® sty djlsed destafdbximpzs- g O 1
Ctod Mls Odzdzr f sW o dzW dzd ! U 6 JQuploBrs) GHEY 1. 2 fplssChiviscdadzd to €
HOdzdzr a3 toj dals ¢ j dzts fyls t6 I Os sk teOBs@UBGOCz0 128 L ®d3ts ddeGN (53 4
Bdz) ftods Oo dzw I 0 150 figfsipssite z 5 MeGRUCHCLE 2 3 : d3dz)sh d3
Csotsets wOMsoaste® (L d3j eRwvsizmiy dijteds ¢ sls s d3 Ots o Is g A3 diz
toj dgdetsd3 dzOctcj o Odedd 1 y. 11 tod dzOLEGE|(3dER) tc QL tcoCEris]
jet. 1 dkkzyjdd 2 ©OMsststt sMisOs dv dd d&zO ¢ teddgds Od
dt€ stedydzj o' j StedMmMlsOdzdzr . RA SECNddzo b igiEd e Odzd, da
Il T AaBBH: 55 ldscy d(frpdd) &, Brs@4CuwN1o: C, 47.1;H, 3.8; N, 11. 2. 1 C
C,47.0;H, 3.9;N, 11.2.

[CuL™Cl]. 1 0dY¥MeEZz20 HBhEsd , 76 &BE) f§tds Os dzw dzd
CuCl( 0. 20 d3d3ts dxeCN (2d9dz) 3G )A 99j Is tOMise st® Mis Odzso d dzf
EMOHEBS. (JOCydtsdedezs M3 ! Gty dBjhdoeoOdzd 30
MeCNd orf mMkh do Odzd dzO@ o tsL HET | yd thdzg Gisl;CiCREs: CAg6.0; ( 8

H,4.8;N,146,Cu, 13. 2.:C\5®RH 4.8d6143,Cu, 13. 0 %. (Y dzlst
C ts ot dzCQLAN ff s dzz yOdzd 3j H dzj dedets 2 €S tod fyls O dzdzd LOBGI ] § 2
L¥( 1 : 1 )MeGNCHQOBEfIHs Oldismi jtcj Otd sdO.

[CuL™Br]. 1 stetsh 8¢ BjlsOdddyj MS 2 dGuBed Of @dds Qigdst
22.3 MBEN( 39 BE). 1 BMdzj BBjMysjyudo Odzdv tOMmlso t5tc¢
SlsWddz stetse ™ o9 Odzd . 1 QuBrlt Q) @dzdugistdy® Mfste2dOrcO o dzv dzdfy- €
Iso sUe’H0. 20 BREsdz! MeCN(64 dsdr) .o Ao jls tOMlse ste® fls O dat
SteOdzy j o' 2 ©MOHBS. {jOCydsdedalz sy M o hc
3" o OMBGNd o' MEh do Odzd dzO o tsL HET | ydt)dzy @sliBr@@as &G
C,54.9;H,4.4;N,13.3;,Cu, 12. 1. C,84®Hu4j5ds13.4;,Cu, 11. 8 %. rd-dzls
flls Odzdzr ¢ Opf“Br] CHB ZE yOdzd H dW W EBrd[LY o McBMtzO s i3s @ |
HislzG H ke ZCHG oW siB eipdzsids? stz Cj o Oldismi jtoj Ot

77



[CuLbl]. t Ofglblg 8t 17 RBd3ts dMeCN @3B5 digdz) of ted B O dzW ¢
Ol a'Btelz. 17 GRS dMeCN (676 dgEE)). of o jls tcOfMisyisdlO ' dg,ls O
f OHOdz Y dzsT 2 ®MOHBS. wdjifm' GjtejdkjihdeoOdzd Wd
BO twOMsd i HEBY dzZs' 2 BMOHBSC sisl Me®N,Is teds's ) b "Odia] O
oLHER]. 1 Ak yf 6) dgh@as{Gulky ©50.4H, 41N, 12. 2. Cy 02
50.2;H,4.1;N, 12. 3. VY dziCwi'lg t d fiplsddgd@dzd|[ S tc qMeBND dzdzd L O

[CUL™PPh)CI]. 1 jfqye j s dBuQl( GEOMEG o tgtgts dMeCN (92 9dzddis ) §f t®
v dzd fted §jtejdsih do Odedd (0. & & tce3upls dzMeCb® B Is diysiaii )
cOMlso stc® MisOwEOdEZNY ™ gy dssdzls’ 2 HOH &Y dzo * FPABL P &
010 dBBEsd , 26.2 &) ftodsOodvdd ¢ §tdkzyj ddss?
dzv dzimw  dzO MmoeLjdlsddr’ 2" -y dedels) QdzsMOHsE o f OHOdz Y g ted
s M* Gjtoj Bjh doOdzd fted dzOCGtej o Odedd. sBSCEHPHzESEI
stctso ™ 9 Odzd, MgAbldzros Mdzd d o Odzd dz® oL HEZRj. 1T AtSH
H d2®,,H3sNsCICUP. C, 67.9;H, 5.1; N, 9. 4. QG &5 j5dzl; 9.5 %. [ Bdzts
[CulPPh)C]] tBtKOLEBO" 9 O0dzdf! L ®RBOsydsets t©OMIsso i

[CUL™PPh)Br]. 1 stetsh ¢ 3j sOdzdzd yj MSCts2 &3 Hd §figds C
so s@Br,( 0. 050 d3di3sdaMeCN(12A . &dz)dzc ) 1 vMmdzy B J Myoa j ydoe
BjHd BlsWdd stese ' o Odzd CuBl (t0dzizInDj dzztdz! tg O fiffiste dsee@® o dzw
lso SE’¥ 0. 10 dBBRSdZMeCNB 8. tRdzizc) Ao jls tOMlse sc® fls O dat
Mo jjozezls' 2 ©SMOHBEK.( 0. QD fifdsdzr , 26. 2 &c) GtodsC
[MOHBS twOMse stW dzfW , 5B t6 O LYY adzlser Rdzfrfe O frirjsop yrdaler i oLy
HESC or fOHOd&z Yjtejr 10 d&ddz. tjOSyddedalzes Mmd3j f!
Mgy Md Ekdjde P Odzmfw HE 1 &dz, HGedNY ©IsWdddl oezm]r
Hiznj. JratsH: 67 &c C8HagNsBrCUR)C, 64.0;H, 4,9f Ny dz j8dzxoH. j @O
63.7;H,5.3;N, 8.9 %. [ s@Gs'G(RPEHBs OtkdztcO[ tso ' 9 Odzd M+  dL
YjtejL HoO Hdaw.

[CuL™PPhy)l].  Ofglel¢ Btc 1 0 d3d3ts dMeCN (119 oggiE)) totc B Qjo-dzW
Bjhdo Oded d 6f L1500 IsloCs telgd3ts dleGN (28 dtfrj ). oo jIs Ok o &
Ceyy dzlsr d3, o' §-Pu @ Mo plg@sRPh( 0, O j fgRsdzr , 26 . 2
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ftesHizCIls dHj dals d Gaif'Yye®. 80 5H.0.0 ¢

CdL,Cl,0.5CHCI0.5H,0. s s i3 dEHICsEL tc Ofls o 5o W dAfe,CO/CHE®RR M d
1). I1todkkzyjdd 2 oMottt L OStKr o Odzd d t5fj)EQe gz d
CtedMisOdzdzr fsWwodvwddi! yYjtejL o&BjmMvy. 1t HOdE d
ftetsHEZC Il dHj dzls d Gaf'4a)®. 88ChsH,@ 0¢

[ZnL3*Cly] (P24/c). | sdetsS e MisOdzdzr 1 ssets Cdlf dzj $MO § &
CBteW Yyj et | sOdsdz dzs ¢ s ZnElD(H) GB39dstp<tz’ iy B85+ @ R o tsdiy |
15086) . 1 jBtsdz hdj BifMyajlbdyr j CtedMmlsOdd k¥ dd
dzO oL HER j15.03d74%)s.H 1 O%H CHRBS,, H4.1, N13. 6 ; ® Hdzdf fc
C,3H21Ns0ZNnCly, % C53.2, H4.1, N13.5.

[ZnL¥Cl) (F ). rRL 1 sOdetsdz detsE s to O fifla@,L AR A3t tizH G5t YBO
qL*( 0. 070 dBRtsdzr, 27.0 &BE), ©® AtSHj HAdlj d sks?
My CtdmMlsOddzi de 8l Sdfs8 j Myo j Is dZnl’Clis dztf i dsh § O
flstc Odzfls o j dzlgizcf Itz dfjz B j Myo j Isdzr |  Bts tats € Moty dydsDtctafiA
df Wj MS d2 5B tsOLZnhi'ClY Gpkl dfjLdioyddzd 1 fpdzy Hilze hj2
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cOfmMsoBE®. 26 HBRsd , 10.0 BE) o Et OH (2 &)
ZnCL( 0. 026 B3 EOH(2Bd)6. dic sl OYdz 2 B j Myo HiSdEI t
Ol dzs?2 Isj i3 j Ozt ftod jtejdBjhdoOddd. 1t kdj
&ZOyd dzOdz 9" f OH OIs! Bd &2 MOHBEC . 1i288H:6 H® MO isE 3 stk
or 9 0dzd, fsd@dpd®ddzdd Eot'Gizh d o Odzd 8EBd & B L HAR M jj%lzs), '
C52.8,H4.2,N1 3. 3; o W UALhghN:@2ZCh, % C53.2, H4.1,N1 3. 5. [ OdzdzOW
fsLotdY jls oMy tetsdL oZBlACKE®). § 5z yOls! W OL k |

[ZnL*¥Cl). [ j d2Sdj BiMyejlsdyr » Atteshts cttOdy dedz j
fted CtdmbOddadL Oydd dqL EBYyjcts el GRAREEED s
57236 ) L¥¢.0303Bs dz' ,d3c) 1. 7 rdBes Hp599. 3t OfmyyY Isj WA . M PR ¢
dzt%: C56.0,H3.4,N1 0. 6, 9" Y dMaNQBEZn,%d®57.@, H3.4, N10.6.

[ZnL%%] L B,05 wlzmfHLE( 5 150 Bisd , 4 8 .MeOHHEcK) dose® 2
v dzd ¢ BreoADD®H@E0. 075 dBi3sd? , 16 .NeOHZe )S lsas 1 todfdz
CsBOL o OdzH Y Y o PpBESSMOHSO. 4 OSydsddzkzs Mmdj f!
CoBdzOIsdzts?2 Isj BB j eObkzter . [ fMOHsMeOH K ¥ d dizdd} to SEO Gete «
fsfdzy yYjcets BMsOsdvdd fftod S cBdzOds?2 Isj Bigoeolst
o0dzd d or Mkhdo Odzd O oL HEZAJ. 1C3ANEO:;sZn40)566; d3c
H,43;N, 15. 6. C15652H4j3ckst5.5 %.

[ZnL%%] IMBOH. | jBBdz M 5 ZABHIA;) BB so § MaOtrd ofils ©
v dzd 2O df mddylsazdzd L OydEs . 1 iy jorj Stedfls Odzd
SftejHjdvdd 5 HOddsr B toj dzlsc j detsistezS skztedzsats Od

[CAL?%)] L W05 wbkmyHLEA 150 d&iRtsd , 48 .MeOHEGY)doBO 2
v dzd ¢ EdOp)HEBE0. 075 d&iRsd’ , 2 0.MeOHEG)S lsas  If tedfdr
CsBtcOL o Odzd® BjYjotets SMOHSCO. 1 jOSydtsdadzze fyck
Isj B j cOlsktej O 3 HdzW. [ fOH BMEOHEIs ¥ d dgkzlb tete O daf O iz
It AtsH:  48. 0 rdga] MOA MapePdNg®; s C, 52.0;H, 42;N, 14. 3. Cy 02
51.9;H, 4.1;N, 14.1 %.

2.2.5. sopfilg ¢ ¢ RjapdL Odisd " vV dedz’ B3 f tqs24e SH
s to  O-4-Gaga] dzO

HoHL Ho _H.
L) \N»\«NV&N/ ~ &\«Nw/k\ /
N N
N—N N—N N—N

L20 L8

PhATrz
tdf. 80. wilsttlzS sk dPhATrAILE L &7  dzd ¢ OdzH 5o

[Cux(PhATIZ) ,Cla(OH2)2], [Cux(PhATIZ),Bra(OH.)s.s 10 Bz oW yj G
koSO, MbBHjtyQICHMO (D . BHRCER, (G zd2 ¢) §tds Gp dv
ko BBATrz( 1 sdzr , 0.24 &) o 15 dkd {lsOdsdd. 1 t
df jtej d&3jh do Odzd o B3 WwOC G5 OUEHd BAJEAEOd]" SMHOHS
{ Offso ster ) SMOHSOBR] Stdf djChse §simisjyjddts s
Sl digsoly o Odzd, fsdk 00Odkd {kOdsdsd d of Mkh de
[Cw(PhATI:ClsOH2)z] 1 0. 32 & (80 Wh(PhATrdeBRICH)EIfPQ 3[4 ¢ (7
[ 5dzs§ tod idsu@HAR),.CLOH,);)] § sz yOdzd 4§ tod o5j H dzj dedzts2 € t
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C st dzj MG, | & yd fipdzj didsHiMNMEMCud: Cu 16.3,C 43.3,H 3.6, N 144 %
1 ©2 H jCUAS.0,C 43.5H3.8,N 14.4 %.J r yd fdzj disHiN4BrsCudy: Cu13.3,C 35.2,
H30N11. 7 %. QGuEBNICBHZE2.9,N11.5%.

[Cu(PhiPrATrz ),Cl,] (PhiPrATrz = 350 d W j -dzd ozs f tc s d dzdli2 Aldz8 4@ s ot
[ sdzts € to d MAEORRIATI)LL) 1§ 5z yOdzd QPhABOMBINOHS)E O o Oy j L
fHtsB Qo dzj dzd j &3 dzj Bz htsets StsdzdujfmseaO 1 fAd t-ted
HizCls dHj dzls diWsl yfGodeds Odzdte j dzls ¢ j desMistezC sz todetsa s

Cu(PhATrz),Cl,, Cu(PhATrz),Bro. 1 sdzzyj dedd S l3f dzj SMtse G teso
Of etsBdtetse Odedz” d3 f tod @udRISTIZLCl(OHE)H d3 fqdz(HISATIB Bra(QH.).]
ftod fdzjHEehdn LeAEEEE( 00T 1 CAQLBHQKEF . 09 ¢) d 1 &
PhATrz 1" AtsH SORBHATZ.CLMO. 19 ¢ (60 CPhATR)Brez0dzj256M O
(75 %).1  yd fydzj Gatbl.sNs@E€U Cu10.5,C55.4,H40,N18. 5 %. GuUAR3G dzts
55.4,H 4.0,N 18.4 %.1 ' yd fndzj GaslosNsBiz€U: Cu9.1,C483,H35N16. 5 %. 1 O:
Cu9.8,C 48.6,H 3.1,N 16.1 %.

Cu(PhATrz)»(NO3),. 1 d3d3BuUOs),13H,0( 0. 24 ¢) tOfmlse tstew dgf o
Zzyj zdzs Bz twOMlse stelz ftodB O dzw dzd 1BhATizdz 1 ¢ ERRSGZ G |
). tJiOCydbdedezy Mmdsji M dOctcjoOdzd §tsylsd HE Cdt
e j Mgz e 5 Yo jIsO.  OMbsoatte ) SMOHC A ¢ dzadi dhi-"de
R o0dzd | lOdatscztsdz. 1" AtsH 0 CdHANLCUO{ @uD.6,%%50.9,HB.7,N d o
21.2 %. GuOAGS5D.6zs3.4,N21.3%.

[CAL?®°Cl,], d U{[CAL?Cl,]lH0}. | SHE (20 COfjdz) fttB 0o
(4.8 G, O0.CORASHREEAz'6) dgE, 0. 0 EOHBd3sdg ! osdz@¢ t
70C,A yss ftedoatsHddzs ¢ foodzkzyjdds (L tcOydtsets
Yyomtser &3 mMlsj S dzsd3 d ftsHHjtey o Odzd e tstew yd ds, ftsL
ltlzdsj dg' " j ded JOfiplee Bth® Hots 1 Bz tsBteOL s ' 9 Odzefffy!
flsOdzdzr . wdzj M! 3 Hdzj dedes 52 ZOY HOdZzd HE5 C Sd3dzOIs
ZOtw f zOMiIsd dzyOls' &3 Sted Mls OzdzO R dzOB cz¥ H Odzd B to
CodMisOdzdziso . 1 5 HOGtzods G ZOdZPdE NP s H ZC IsT
[CAL*Cl], ( §f dzOMls d dzy Ols ™ j U{fQelf DIFIEMdz( b ted ¢ dzd dzdz’ § § ted L
Ctod fyls Odzdzr ) .

b-{[CAL?°Cl,]lH0}n.f jIstBHl sHE (40 SOfjdzr) 4§ tddg 0o & &g
0.030 RHGEERR2HO0E3. 4 &c, 0. 01BOHB®RE R ' o dz@ ¢ @fzo C
Yysts fcdosHddzs ¢ BttOLtsoOdeds oL tcOydzsets tcOf
ldzdz sBtcOL SO 9 Odzd ! BdfMmyejlsdzr §| fHtedL &30Isqdud Mm<d
His C tsd3dzOls dzts 2 visjjteiLj tal)liftasdz! S5 Hdzj 2 5 HOdaflar o3
LO fesHECK dHj dlbd[CdaLlHse Ofzils 8 my j &2°¢86. 0 d
0.15 BEBEH2FH.Of( 34. 3 &, 0. 1EOHBEB 2 ) kdar/ Iy i)y
fted §jtoj di3jh JEOdlets HifsttJHDSH iz ¢ ©BiIOY FEPded d
SR EZOYHOd] HE SEB3ZOldks?2 Isj Bf jteOlkzter d GMhs@s d
BT o Odzd BBHMOf or Mkh do Odzd dzO o tsL HEZAIT yd i &jsdats
C10H10CACLNgO: C27.2,H23,N25. 4. 1 OBBHZEN25.5 %. WO
Msslse jIsfls b-fQdsCIJU0L,. [ j bhu My j dzf°d48. 0 &e, 0.
dCdChLI25H,0 (22 . 8 &6, OHA(02 RiERE)dz! O dtcj o Ocdzd  todi 4§ §
80AC, yls s 1 tod ottBHig(@zs 9SO dzd® B j G ®GEH L SBHOAS d3j M ls-s5A
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dts?2 Isj B jteObkter . [MOHBS GlWdd teser o Odzd,
ITAttH 22.4 &G (48 %) . 1 dV¥tc®IEdBaBOHORO! jhdstBHs o j
ltesyjHEZLO dHj dzB6 d yted dzeiktsfj2 : 1 CdChI2.5H,0 ( 6 8. 5 O
0.303REBs dA*Y(,36. 0 &BE, O0.15 dBEsd )). JrotsH 2k-5
s o iz j ©-{[€dDTCJs]H20} .

[CdsL?%Clg(H20),]I12H,0. f j s ®Hl sHE (1 Bd) §teds @Y (24 dz§ €5
0.020 dEEEHESN,0(9. 1 e, 0. 0 £OH Rdgigi'f)! odzCBai BHBAO dzc
Yylsts fcdotsHddzs ¢ GBOLtsoOdzdd BJMyojlsdtsets tsMO
MlsjSdasdk d dOctejoOdd, §oLotdYw tcOfijlads & igdsfjddzs s
tcOfMmMsostc® HtS 0.5 dgdz dzOB dz® HOdzd tsSBtLOL 59 Odzd JH -H dz
dzj dedets tSA ZOY HOdzd HEBE Cd3dzOIsdets? Isj o5 j eOlkzter - v j
bztedzse s OdzOdzd L O f tetsH 2 ¢ Gl G@lfHIZEM .\ dj tdstBHO Hriff- £ O
LdE®(12. 0 3¢, OCIOLBROH,Qfd2=2dz'8) dgc, O . 1 E@HIRs2Z JBdz
Bdz) dzOGtj o Odzd  tod 8j0BA d3yls 5 o Paffafts Hdsdzty 0§ B LOL
yjtejL 3 Yy fd3jf! ROy HOdE] HE (cBdOlsds?2 Isj &f.
fd3j MEGHH.O o' fkh do Odzd O oL HEZA . | iy wizts 1
CooH24CuClgN1604: C18.7,H2.0,N1 7 . 4. | COID.0, JH AN 17.6 % W tcOC st5C to
e j s mlgodE?6ls(HGHI2H:O.

CuL’Cl®,0.f jIstsy st yd?2 LBOG ki, 0.5 ®GHBHH.Q o
(1 : 1) ftdsOodvdzd §tod 1 j to CaEhPHID(Cdzd3d4 SG , ¢ =26 Wd
BAEOHHO (1 : 1). Gt ftotso tshLdjdry dits cB tai AsotORzd ¥t i
fjtejBihdoOdd fttd CtddOldats?2 Isj B jtwwOlsktej 1 .
EtOHH,O( 1 : 1BtOHdL ®ls jndgh do Odzd dz0 oL HEZFE j yd ihozg tess:
CuH16CLCUNsO: C 37.4,H 4.0,N 25.0,Cul 4 . 2 . 1G3BZ.BH 418N 24.8,Cu13.9 %f j -
stsHy Bew yd?2 LEOMsbIBELe, 0. FtOHREdE Do dev ded it d 1§ j t
GteW Y j i3z CedPHs® (5020 9 ¢, 0. EtOEBSdsts) fotc s R dzts ¢
fddzjj &2y detsets SMOHCO. w®RjM! FjitejdBihdoOdkd ftd ¢
stetso ™ o Odzd, EtDHE REo b Mz o Odzd d&OLs®L ©IZ1 P ydmdj8dks
CuH1sCLCUNsO: C37.4,H4.0,N 25.0,Cul 4 . 2 . 1OB2.04H 4RtN:25.0,Cu14.3 %.

CuL®Cls | stew yd?2 LEOMIshbItes, 0. FEtOHKfBisds Qo drv dad j difis «
hdo Odzdd § ¢ tstc'CuChlakizO (10Q fiflste ooz 2 Eds df B s off t5 Bodisz
cOL 89 0dzed® BjYJjoBets SMOHCO. tJjOCydtdadzze Mmd3j M
Y. [MOHBS lsW dd IstHsaHde @dzdizh ffte ©Odifdo @aRd o 5L HER j .
I v yd fydzj @zsslieGla@BNg: C 29.8,H 2.9,N 19.8,Cu2 2 . 5. 1C2D.8 1 &AsN 19.6,
Cu22.6 %.

[CuL®ClJAMeCN. [ j lsusfflj dzL d ¥ Cup Bl azj & GQPHEY : iPrOH:
EtOH( 10 : 1 : 1) dzOctcj o Odzd,  tsdzzyj dagdz" 2 tc Odgdls o &
sQtedMisOdzdzdL Oydd. 13402 yoilg dsamBe stc@ dzf dzi3,
fsWwodwddfm! yYjtejLr dzj MStdz S5 Hdzj 2. 15 HOdzdg -3
Wdydtetse O ,CEAMRCN. [ j s sHs =23t dZGul’@),B,0 tOfMmlse stew dzd o
CHCN:iPrOH:EtOH( 1 0 : 1 1) ftd dzOctcj 9 Odzd d dzv fidg & O it
so stc, © (bt yYyjtejL diMEitd C5 Hdj?2 BBifOL B¢
sflstezC sktedzsets OdzOdzd L O ff to@uLEC)OMerN j dzsd W dydtetso
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226.s 53 dzj C " )ydide e sd L o nodsddgdCrddy § d 6 d H d(flg® d
U’dtGOMfSM(ZGdHtGISCﬁ]dWJdZCde) fdted ggdHddO

N\ NH

ZnL®Clhus jf dzr 2 t©OMisPaste3 1@de EFCOM f tod B O dzW df- 1§ t
so stclz 829 di38 &HMzZCEt OH. [BtOLB9 "™ 9 Odznw tMOHBE- B J
BihdoOdzd ftod dOctejoOdedd 30 dBBdds, BMOHEBS k¥
Mlsoetsdz Et OH, o™ Mkh doHOdzdl THBO BESLHEZF J%) J "1~@2 H J dzs
CiH11CLNsZ n . 1 ydfdzj dgts, %: C 38.9; H 3.6; N 13.6

CdL?®Cl,. |y stew yd?2 t©OMlsBaested 28&dz0 MeZ®H L tcd B O9 dzw dzd
34.3 dge2 gE 1 &z MeOH. [B®OL o' g Qd§w disigmaztsC
fjtejBjh doOdzd ftod dzOctejoOdedd 30 Bds, BMOHES
yd Msesd3 Et OH, or Mkh doOdzd d&zO otsLHEA]. Il 7T ABBH:
11.7. GH1iCdChNs. 1 ¥ yd fdzj des, %: C 33.7:; H 3.1; N 11.

ZnL®ClL 1 ..G.HOMIso tstc %2 12 3368 ke 3 Z Bzl 3B (L: IYe Ol
Ef Ocdo Odzd Hts tsBI jBO 1 dBBdz. 1 ted 5 dzOYHj dd dj -teOf
dzr 2 smMoOHtS. [MOHBEC ®lsWdd Istetse” 9 Odzd, ftsdi™ 9 Od
dZzO o L HIEZ'RRItSH : 78. 4 & (85 %) . 1 OMHuCGLNg® Z n%:-1C
ydfdzj des, %: C 47.1; H 4.9: N 16.5.

CdL?,Clyl: 2,8.1 Ofpls o st °H0 8 4 B LlUdPe,BCHI CI3 Bz g g M
1) kfOttdo Odzd HB GBI j &30 1 dfly dztSdsts o fite@fHo s, dstsf C
o' 9 0dzd, fYtetsd' 8 Odzd dzj Btsdz " d e® Ytldzdf Yilf)ls o a3 fifiledsjdfr
lTatsH: 49.7 B¢ (59 %) . 1 O2 wh@ASLNOY: 1C y4d). dgj;dzts
42.5:H 4.6; N 14.9.

CdL?Cl. Me OHO. H Ofmis o 84 . 6° dd3el 1L 4 iz .BCHCl 1 Bdz |
MeOH:HO (1 : 1). 1 jfmyojldy j dBsdetsCtedimils Odzdzr jif-ts dz
Mwyo. uwtjHddzj dzdj dHjdsd¥dydtetse Odzd s H Odzedz O3

ZnL3%L 2.8, steW yd2 t©Oflss’yte1ad7 38 EWOHHAE 0.5 Bd |
CetsteW yj BBz tcOMmlse stplz2,@ 1a 90 .dfE &Edz ( PAON. [BOMmB
soste. t 4 OCydtsdadzzs Mmdsj M+ f jtoj dB3jh do Odzd ftod dzOa
5 k2.1 [BOL s 9 Odzinpw fipadOlsidz'C2 X jj RIS wyaf Blsizdzz s | g d3j
jBO 1 Bz, BMOHBS GlsWdd teso ' 9 Odzd, §tetsd3r 9 Odzq
(75 %) . 1 O2HJ dets, %: ,0HGNs@Bn 6 ;1 Hydmdzj dzthl, 1%:. 6C K

CdL*,. | stew yd?2 t©Ofglsditftc 156 .88 dzgg KOH o 2 dBgdzw Me C
Yj BBz twOmlse stk MHE 0o & Bdk ( PHL ML Me OHY H [ B 50L 5
90IOW 9L jifm! . (JOCydsdedzgze Mmdsj M ¢ Jted sy " dm-Odzo
cOLBo " 9 OQdzw Mo jsTGORE Y. dds 58 PBF @ d &5 Grolztz? o) d&ff fipdIz t
90dzd 2 Y. 10bjdz MdEjM! 2dkOYHOd], BMOHEBS or& Hj

N Xy "N

\ N\OH /¢> K
N\ % @/YN v
/N

HL30 HL® HL*2 HL43
tdm. 81. wlstelzC Islkztedd? L WK P dHL dzd ¢ OdzH s
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[MOHBSC tslsVW d dif dsiady oor @dEfdzdg, SHS2, o' fMizh do Odzd dz® o
1 O2Hj dzts, %:3;NC16.2. §HACANs®). 4L 7 ydmdzj dets, %: C 49. 1;

[HoL*[ZnCly). 4 Slstso d dzd Mz iy j EaltLH,Q (S8l .d7) Eddd) 4 o d3dz)
sfqfzmy j doL d d 1 tcd BHObo &z ts tctOMfiyle astits pldzd4i5 ) ) GHAES o 5 t
90dzd, fHtsLotsdvw dLB' ISk ttOMmlss tstod ISip dzezddz H Bdzicl®L f
NjdzZstsoa Olsr 2 sMOHBE. [MOHGS EROGHI] do ishplshe d o @diff , dz
IrAatsH: 47. 6 dgd ) iz4 EaBIUHMe®.Zn (%): C, 40.9;H, 4.1;N, 14.31 O2 H j dzs
C, 40.8;H, 4.4;N, 14.3,

ZnLCl. [ jBgHOMse ste, M (B @0d 2BRBEs dz' ZnCL7(6.207 ¢

Bditsdz' , 27 . 3EIQRH)O (2 foslly B@d osdz) dzOctej o @8zd yH 159 of ¢f
BjdzZ 2 MOHBS. [MOHBS tMisOosdvdd o (sdlsOCl] MM
31.4 ¢ Znp Kb W fifdy] GaHi0GINEDZNn (%): C, 41.6;H, 3.5;N, 14.5;Zn 22.6.
1 O2 H jCdd 6;H, 3.7;N, 14.5;Zn 22.4.[ jIstBHl j 2 Miso so Odzd O dzdfftstasdd Y,
fMdzj Hzs hda L OGLELCOR tj OcHLEs6: 30 . &3t dabBis (40 ( €
AsH: 29. 0 Zdgd ' (U3 3 d2 GAREQAINGDZN (%): C, 41.6;H,35N, 14.5. 1 C
C, 41.6;H, 3.6;N, 14.6.

[Zno(HL®),Cly). 1t OMsHLB©3 5. 0 o3¢, OCHCK(73 deileis) dz! ) tc dor' @ o dz
Yj Bz tt@mlh¢d ®@EZ0 o3¢, OFEtQH4 1 dgdglsdz' & Odnls o ts oy IOzl ¢
SBtecOLBO" 98 Odzipw Yy dzls' 2 BMOHEBSS.  j OS¢ ydsdzid0s  diyforg
[MOHBS lWdd lsesa ™ o O@HCh ( P tcikdy) o Gdzdh ™ Iz df'o @ dzd ¢
41.9 el r(\qpm d) Qethl N4@ZNChL (%): C, 41.7;H,2.7;N, 15. 0. Cl40 H j
H, 2.7:N, 14.6.

[Zn(HL*)Cly. 1 OMisHLE @2 0 e, 0. OHCH( Adstsd)’ ) tod B O dzv d
cOMmls @€zl 0 &c, 0. NefCO( G3diztgdz) ) p Ofls o ey MO Has d &z
Ltsor 9 OQdzipw 3V dzlsr 2 sMOHEBSES. t JOCydesdedzzs Mmd3sj !
SlsWddz stetso ™ o Odzd, GHEWR o®d)d db j & diid» d o Odzd dzO o
(93 %) . | ZoORHzNMEL: G d2%8;H, 3.5:N, 13. 9. Cl4D3H, B.azN,:
13.7 %.

[ZnHL®)Cl). 1 OMisHLE @20 e, 0. OHER( 2dstsd)’ ) tod B O dzv d
cOMmls nCis@z7 . 0 3¢, 0 M&GO( 1d3dgtddy’.) toOMis o tstey Miz®datE d
tcOLtsor 9 Odzipw 3y dzls" 2 tMOHBSE. { j OCydtsdzedzlzgd 0 fiyd3gf big
[MOHBS tlWdd lstetser 9 Odzd, MesIOMBHG:Odzd : ¢ W \ffj 20 T fif
9tSLHEAR]. I atsHd " 1§ mezj e sNu@®ZBCL $29):.C, 57.0;H, 3.4;N, 10.6.

1 ©2 H CAdBBT;H, 3.6;N, 10.7.

2.2.7. stf ddy ¢ fip -cpy AsdgBLicdAH J dzls Ols dz' d3d dzd ¢ O dzH O d&3d

[Fe(Hpy-DEPA)](CIOy)2. s t©OMBaeCOREIB,0( 0. 128 dBRtsdMeOHA 6 . 4
d3dz) f tcd B O9 dHpg@RFEPAL @M Islo2tBic di3d3ts dz' , 4 8Me@QHEIGH)L o A . d3
dzlz yJ dzdz’ 2ts € ddfnidas 2 tOMmilse tstc W d dz' Is tcasaldmzd s ds toid @ U4g
CedMisOdzdzr ¢ sW o dzv dzd ! dzO Mmdzj Hize P 2 HJ dzEtOH | tc (
or mMehdeOdzd o 90CkEZd, . Il rm atsH 2 2H8lClBfFe: C 21886, %)
H4 . 47, N 13.31; dzO2 H | dzts: C 41.57, H 4.62, N
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DEPA 7 Hp-DEPA dey DEPA

C}—\N%/\NHZ </:>—\ " \= Q ing®
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EPPA \_/ Hp-EPPA \_/ Hpy-EPPA
| dB2u stk C Is ¥ 5 izt fiaip'c © @ERAHPDEPA, HpyDEPA, EPPA, HPEPPA, HpyEPPA.

[Fe(Hpy-DEPA)|(BF.).. s tc O fi) Is FaSt 2,6 (0.128d3d3ts,d20.8d3%  NBusBF4 (0.256
Bd3ts,B4.3d3% 0 EtOH (1 39l tc d B O ascddMndztipis@EPA (0.128d3d3ts,d48.2d3¢F 0 1 d3dz
fMd3d MeDH:EtOH 1 : 1) sdzkz yj dzdzr Bt QP nazs? ©OfMmlseotste W Jdz Is
i dzy dzRamfilm v Sy dz" | € tod fls O dzdalzj HfEsswho @y dad jndz' IsizOs t
Wddz' stetso "™ 9 OdzcEtOH e B Odzgf Odzd © 90CEZEZd3j. 1" A BH
H dzWoHALNeBoFsF e C 43.61, H 4. 66, N 13.87; dZOQHJ,dZt

[Fe(Hpy-DEPA)[(PFe)2. s MMy Ge@l B0 ( 0. 128  d3d3ts dz' NBusPRO . 8
(0.256 dBsd , 99MOHBEH1 o 11 dfdd froesiy) ) dYf kipg-BEPA dzv C
(0.128 &issd , 48VeQHEIREHL o 1 . d3dztsfiptsisfipdRdzyd o ¢ @ O fipc
Wddzt stetseo Odzd d L G&alime Cubsddp dpdzizy 5% tod fls Odzdzr sf-tsW
d2 Hjd2 . sttdMmMlsOdzdzr sl HGIdtctsd Mk Odzg O dzd tcis 3o ©
35.9 &6 (39 %) HNPefFfiedzj dgs 36256 8GC H 3. 91, N 1
3.67, N 11.35. %.

[Fe(Hp-DEPA)](CIOy4),. s tc O iFeg@iOg)- 18,0 ( 0. 087 dd3tsdz' 31.
MeOHEOH1 : 1 (1 dsdz) f ipeDERNY @ BB 7tc Qfgiidsedastg 32 . 5
fmdzd Md . t OMmMlseo stc YRR EFHEOU 158 s sSBEOL SO 9 Odz
sMis 0o dzv dzd o HCCHEHS ORAs jdzififn SEFP® € 5 dzj H J dz' -W d & dzjnldAs o
Cted MisOdzdzr W d dz' Is tc BtOH P OCazdfr) Iz Mf deats@Rlzcp Cadzdo OC 2 z d3j .
o t O yFeip-DEE(C[O4)2) . std3fdzj ¢ wodwjlsmw dzdL C&MY d
MOH j dgls Ols daliz® y §|pEDERA]] W o dzv j Isfqw Ctsfo j dede” d3 ff SHdso j
B3z dzFeHP-DEPA)(CIOs),. 1 Mmew L d M dedL S ddzseo ™ d3 Mtsists
fjtcjrBHO HOd dzgj2h j2 RrOLOCIjtedLOydd ftesHEZSCISO

[Fe(Hp-DEPA)](BF4).. s tcOMmBeBE)eA8,0( 0. 08 7 dRBd3ts dMeOH (219 . djdz)
f tocd B Oo dzw dzHp-DEPMN IDa O 7 dBd3ts dz! 3 2MeDHERBH1 o 11 . d3dz C
ftcdtBtc] SDdrsly gz 2 yYyojls, BtOL o 9 Odzw  Isde-d3dz'
sOCIsjy M MOHCd d2O dbg H)E€ ts dzs £ tgdaig] & @ O )alzts jts fisdag d fi
Wddz' stctso " 9 OdzcEFIOHY e WBME O Odzd o 90SEEAGJ. 1T - SH
[Fe(Hp-DEPA)(BF4)2) . st B3f dzy ¢ WodzW jlsfw dedL Csiyf ddzser o3
C st d @EDRPA] W o dzv j Isv{ Sslie j tdagat fxdzd | 5 5 drefHP d3ts
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DEPAIBFy).. 1 Mmewird M dedL StsMiddeser ds MsMmistsw dzad 4 43 ¢
dzgj 2" J2 ROtOSIsjtedLOydd ftesHESISO dzgj ftoetse tsH d dzd .
[Fe(Hpy-EPPA)|(CIO.),. s tc O IE&C 18,0 ( 0. 151 B3t dz MeOHS5 4 .
(ldzdz) f tod B O dMpyAPPAL @M IsleStlte d3dsts dz? , 59 MEDHE(GH 1 : 4. 1
1 sz yj dedz' Bt QP hnazs? ttOMmlso ste W d dz' Is tcasafddzd s dsjotd Q&
orj SCtodfmls Odzdz f sweo dzv dzd My ZO Mmdzj Hk® hd2 HJjd .
EtOHd o' Mkzh do Odzd o o0CkEZd, . 17 0 6BH 3b6:NsCLOsFaEGC (5
42.81, H 4. 69, N 13.02; dzO2 H | dzts: C 42.67, H
[Fe(Hpy-EPPA)|(BFs).s tcOMBeCH®EO( 0. 151 ddts dMNBUBR (0.308 o3
Bietsdz' , 9 BtOH( 1izcdgdz)e f tcd B OldpgzFRRY( O Olfffsle tsdgd3tsdz' , 59
sy MeDHEOH 1 1. 1 tdzkz ysitedpddzy 2] o C ROfMfedddnis o ste W d dz! Is
f dzy dRamaflm s tcOfguztfydzj o7 § SCtodMmlsOdzdzr  sW o dzw dzd !
slsW ddz stetso " oo @BEMPH] f do'sfzgzh Jo Odzd o 9 0OSCEER] . li-rts
dzts  HeAYNEFsF € C 44. 56, H 4. 88, N 13.56; dzO2 H J

[Fe(Hpy-EPPA)](PFe)2. s iz i tf Jj FChbl] 2@ (0.1133a3ts,dk8.4d38d NBusPFs (0.226
Bd3ts,dB7.6 3 © 1 dzddn dzj MEOH:EtOH 1 : 1 (1d30zf te d B O otat®figlsfd pig- EPPA
(0.113B3d3ts,de4. 130 1 d3dly a3 j NMeDH:EtOH 1 : 1) s dzlz y j dzdz’ Bt @ e fozs? to
Wddz stetseo Odzd d L O&rdfiimo Oscef© fftidif A jto? | € tod Myls O dgdz’
HEze hd2 HJjde . stdMmlsOdzd ISBQHM' lotd dplzhod@dadizd r fots o
TtSH 23.6 BE (28 MhNePHFedhaj &E. 5y 8 4.11, N
H 4.20, N 11.06. %.

[Fe(Hp-EPPA)Clo.s t©OMlso kt6i FOCIO97 dsRsds , Et1IGH % -1k «
dzv dzd tcOffElPPc (Hp 087 dBRsdz! , 32.5 BE) o 1 dgidz fi
sOdz lWddgdxj stser 2 yo jls, sBtcOL B9 9 Odzpw  Isj dgdzr 2 ¢t
SMOHSC A dzO@ Hoe j dzj H J-Wafts dzj) lastinedf) gzdzAstisifps disdy! disdiEts-o © o
9 OBPH o Mkh do Odzd o 0SS kEkd3j. | "FEHPEPPHICE) .dsEs £ 7
fdzj €y wodzwjlsmw dedL St Jdetsear &3, yYbts bk HPEPPAP] Is
Weodzw jIsfpw Ctsfe j dede” a3 f SHIso | toheHp-BRPAIH. s d O JtgE2 f
M ddeseo ™ i3 MsMmisswdzadj di3 d BlsmMkkMmiseadj 3 M d deseo e s
kO dzj ftetso tsHd dzd .

[Fe(Hp-EPPA)|(CIO.),. s tcOfMIEe@agit-18,0 (0. 097 &isdz' , 35.
MeOHEOH1 : 1 (1 &d) ¢ HpFPRAd @ @@ 7 tc Cfigsaas g 37 . 7
Mg Md. t OMsetste -WHEHEEEEHEOW 155 Bdzs SBEOL S 9 Odz
sMisOodvdzd o StdzkOCIlj M BMOHS d dzOW dite dzj lstaglen' ] jobz
fMls Odzdzr tslsW d dz' Is to 5 9 BtQHE dzcfi) 2 " cfeots@igizdo Cedzdo OC Ez dzj . 1 '
e O uY BgHP-BEPA]CIOL)) . stBfdzy ¢ Wodwjlbsim¥ dedL @Y dd
HJ dgls Olsdzlzs ¢ BEBRPRAf(dz@@dlzv j Isfqw  Ctsfe j dadz” d3 ff SH Iske-j to
dz" FeHP-EPPA](CIOs)2. 1 Meedf L s ddzse ™ &3 MisMissW dad § i34 f C
tcjanBHO HOdz dzj2h j2 ~"OLOSCIjtedLOyYydd ftesHEZCISO dzj

[Fe(Hp-EPPA)](BF,),. s tcOf)lFa(@Fipkzd,0 (0. 097 &ksd , 32.
MEOHEOH1 : 1 (1 dsdz) o MpEPRe dv @ 7 tc Qfigdssadts gl 312z 7 ¢
MEOHEOH1 : 1. {Omkottel edisBty sDdys) Kizstse tOL 5o

{ Omlso stc sMsOodv dd o StdsOClk] M SMOHCEHE O
Wdsdzjlsser j SwdhlsOodd &l YEOH| ® oy e Qddd,kdf ®s dyr &
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16.2 & (27 BeHpEPRAIBRYY)IS] sds@i[dzj Sf wo dzv j IsmwO- dzd
LT 90jls dz0 ¢ jEtoteH (aE@EREAF wo dzv j sfw ¢ tsfe j dadz o3
) dHOJ i3sts?2 Re(EpeERRAKBF)L | Mo W Lidd das edzdag Chstdils s W dzd J d
i Middsosets §jjiBHO HOd dgj2h j2 S0O©OSIjtedL O
[Fe(EPPA)(bpym)](ClO4)2 ( b p y m -B=d §2d t@do)fzs(ta @ fifds &etCil), 6H,0 (0.10
Bd3ts,026.3d5 0 EtOH (a5 tc d B O ded@indzEPRA(0.10d3d3ts,d20.8d5 ¥ o EtOH (130
[BEOLEBOT 0 Odziyw vV dzls™ 2 bpgrd(mls.o 8 . B3d3wdf's 00 Tz 9zd g€ )
s BCLOMSd O frpy teddes o j a2 e@p Pzt € stod Uiglj o 1
sotstew dzfyw o Isj ujdedy dzj v dzd d f teddzit .Is tsaide sy c@dzdzre
steso’ o Odzq, EtPHME 36 o BEA o OdzdS fipd CoCASESdzids | r RsH - 1
udq fdzj demHeNEBOsFe C, 36.7;H,42;N, 18. 0. 1 O2Hjdets: C, 36. 4
[[Fe(DEPA)(abpt)|(PFe), (abpt = 38 R d to P4 gidle-1,2,41s te d O L -© dg{). dz
sk iy j FRECL@HEO (0.10d5d3ts,dr6.3d5% d NBusPR; (0.20d5051s,d27.505 k0 EtOH (0.505 0z
f o d B O dod@MAEBERAK0. 100303 ts,dk9.4d3 )0 ) o5 j EY@H/MeOH (1dscdz2 sk Is s $ d o
Hddzts § SBEOL o Odzgd® 15t Odzy jalbpts Ofs 08O iydsizisteize ©. 119te dl B
fsdzbyj dd® StOmdscts ©OMsosie®. stOmdr j Ctdflko
sk dd steso ™ o OXEOH df teas'ds b O] O dzef S fg d SoCASELtdZjds | &
(24%) . 1 tesHECIK dHjdsd¥dydieseOdd § HOdMe & tjd

2.2.8. sodifdti (ijsdiwGlELED.L 45 dz0

H NH, H Y SN NHz
I RS I I CNH "

"\

N-N N-N N-N N—-N
HTrz ATrz EtTrz PrTrz iPrTrz L2
tdfm. 83. wilstelk$ skt dHTjz AT, Etdlz BzTrz iBzdrg IG°dzH 5 0

Fe(PrTrz)sBr4H,0.0 . 56 ¢ FeSQliitgEe®dflse stew dzd o 10 dRdz
BOodww 0.1 6 OMSiBsttBddteott?2 Cdmdaslk' . wkzd! WP E
fjdede" &3 ftedB Oodzjdedj 3 € ftsdzkyj dedesdzsz tcOfMmlse whlz
BaNOs),9 10 ddz estew yj?2 otH' fted  jtojd3djh do Odad d.
o' HjtdoOdzd o Ijujddd 3 U fted Y§tsMmisj§jdedetsds ts!
BaSQtslsW ddz! Istetse™ 9 Odzd. s Wddzt stcOlslz HKBBIO 91dd" degdz teoC
ttOMmlseoste 0. 6 Pride ( BO dygtlrdze ) sf totstf d dztseo se s M d tads-0.
HOdzZ ftsmdzy EZHOdzjdedw dLBTISCO tOMmlsestedlsj dzv dzOc
sn dzOY H j dgd W tcJ OC yd tsdzdats 2 fmdsj Md . [ MOHBC sksW d
gL st tagofrd2dz M Jtels (2 : 1) d o' mMkh do Odzd dE©8.8CAsL H
28.6,H5.7,N19. 9 %. I ' GegHpNzBradz: Fez®,C 29.0,H 5.7,N 20.3 %.

Fe(PrTrz)3(CF3S0s) 5H0.1 ©9 j MC E 0. 5 GeSALYHQtc Qfpiigodrvtg W dzd ¢
9 SHT HSBOQoadzwdzd 0.1 ¢ OmMEsteBddsott? CdMmdsl' ,
KCFSOs9 10 sz esH' d tcOBBradastsl @ . Bz &L 5§ 6tc sEdsds o s
BJd&sets Yo jlsO tBtOLtser 9 Odziw fytec Q LA Isfotushiedz jfn  friwfiyi O'H
o0dzd © Ijyiddi 1 vy, o©"HjteyxdoeaOdzd tsMOHBSE o0f£ 5d
HSC W dd Istctsor 9 OdzdHO-ir@HE dir o: O did) firfipzjHiS BEO o dzifiped J
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dztslsr, or Mkh do Odzd dzO o tsL H HA] jdEB 6.B,,CR50H 3B,N3LF.6 %6 (
I v yd fdzj OzllssNeFeaEeO0 S, Fe7.2,C 26.3,H 4.7,N 16.2 %.

Fe(PrTrz )o(NCS),, Fe(EtTrz )2(NCS),12H,0, Fe(iPrTrz),(NCS),l1.5H,0.s 10 ddz o s
tOMlso SO, MsHj o) ONFEIATH0d 56 . & ¢ 2 O bigeRts tizy I dzts'w 52
dzd LOKNCSEE. 17 ¢ (12 &dEdRITR)HINCEtaide(ET dddeCiS):L2H-0,
1.55 ¢ (16 dGRsEAPRTY)(NCEHL.5H@) dzlsojlL3j0 dsdz o SH T . s f
tcOMmlso stcz HBB OO dzWw dzd cEtsteW yd2 BEONGSBcEdrz6 3idiSHz] @

9 10 dgdz etsHr . [MOHBSE BJjdEBets Yo jlsO tsBteOL O 9 C
fp sMOHCEBR fjte] Bj" dMOdtbCo by Yozizfjetsd Ogd, § totsds’
2O oBLHEAJ. lted o' MEh do Odzedd ©MOH -8 J yjLadsjdzv ¢
FE(PrTr2(NCS), d  FeiPrTry(NC9),L1.5H,0) d dzd dzO ‘tctsB 59 j 8 ts (
FEEtTr2(NC92H,0) . 1 7 2 tsH FeB.(RES. MO0 . 76 ¢ ( 9F13B)C.
36.4,H44N28 .8 %. | ' GoHpbeFe®ire &€ 366,H4.6,N28. 4. IB-0 s
i dzj FhEDTr2)(NCS)2H,0: 0. 72 ¢ ( 9FR138W)C30.6,HARNR dzts .7  %m- 1T
dzj dzts CpHdgNsFeSO, Fe13.9,C29.9,H 45 N2 7. 9 %. FiPITR)MNCI)L1.5H,0:
0.80 G (95 F&BO,CIRBORAGNASE. 9 %. | CoHybefeSB, s W3RV
C34.2,H5.0,N 26.6 %.

Fe(iPrTrz)x(NO3),I3H,0. s  tc Ofls o ts tcAEND:),, d3tf drjd2iz \ j Eaials falzdf s
Yy d feSQL7H,0 d Ba(NO;), € O¢ tsf d MOdzts o M p . (HNOd)ls o BisE 1©p dizw oz
iPrTrz( 6 diBtsdz' ) o 10 didz { sOdesdzO. t Oflso tste kB d o
Yd dedz’ 2 tsMOHtE Bjdzsets Yo jlkO tkWdd lsteser o Odzd,
lTatH 0.47 ¢ (FBR25@®263,H4QNR A4 dz68: %. | CogHpdefefs H
Fel2.2,C26.3,H5.3,N 24.6

Fe(EtTrz )sSiFslH,0. 0 . 5BeSQI7TH.0 ( 2 d3dts dzw )NHARSIFR ( B 6 ydsts cdaw )
tewdzd ©® 10 Bz atsH' fp HSBOodzjdzd jd3 dzj Bsdz' " 5@ s
tcOMmlse stelz { tcd B EXBraigwldzdl 6tc @M ls oltRtc dGZdZtsdzj 2) o 8 dsdz |
BN Odzd o -~ tsdztsH d dpidaid & .5 datzjyi©jdad Aetsdzjsto F 2 SMHOHSEC,
ftiosd3" o Odzd  sOdatsdztsd3. 1 r 7 tCH28.)H 4120N 24.9%(. 1 Al ' %)d.fM dgj €&
C12H23N9FEFGSiO: Fe28.4,H 4.6,N 24.8.

[Fes(PrTrz) o(ReOy)4(H20)2](ReQ)..1 OMiso ste 0. 6 Prirde ( ff dzjddigsfs d& 2 gzc
5 diidz {1 IsOdesdzO  ted B O 9 dzW dzd FeSQLIHENpIs o5t talgdz Os. tHHET , ¢ (=2
dzj Bsdz' hddz Ssdzd yj Msotsdz OME steBddetseo 52 C dMmdzsisr .
COf dzv i3 tcOMmlso stc® NARe@Q8 fd3] Md 51 OzfztBalzy ggdz H{ Is O dzts dzO
Bjdzr 2 MOHBE, Cwobtster 2 slsW ddz Is#tseddas@aizg,1 1 tc =ldy”
ltcd or Mhde Odzdd dzO0 o tSL H z™yjj dEsizgGH &LC tdfQdfdzB. tc j119 Gid
1 O2 H j dfs15.2,62.0,N 10.7,Fe7 . 0 . CaHsgMgFesO6Res 0 ' y d ) dzjQlids.2,H 24,

N 10.6,Fe7.1.

[Fes(PrTrz) g(H20)6](ReO)slH0. [ sdes € tod MiIs Odzdzr € B dzj € M@z f s
dets?2 S tod Mis Odzdzd L Oy d d [Fef(PrTras(ReQpasisOp](ReM@)M Is 4 tsta @ d fMmjdzj dac
Bsdzr hdd3 C s@diUpthsd dzidzo 52 ¢ dmdztsilsr .

Fe(PrTrz)3(ReOy)..t Ofmlso tste 0. 2 8Prileze ( In.dg Madgdzs8dzvdydz o sSH T
ftedBOQodzwdzd ¢ 2 BBz osHdzsets EEMIso 80 C @ Mtzgd dzezts G &
Csdzdyd Msosdz OMS steB d deso 52 CdMmdztslsrf.tcd 1 jidd d2B O ds
Cf sz yj dedzs sz cOMlso stclz &5 € Of dxaReQ & O figldsg Hf © 3 0 .d:
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dgldzdeCN. [ MOHtSE slsWddz Istetso ™ 9 OdzdMeCNf( td 5 dzMel,dzdd- dn d3
mMh deo Odzd dzO oL HERA] . Il 7T 2t 199, HO B, N513.9, et . B) . T
CisHoNgFeQReo ¥ y d fpdzjC2&2,H 3%4;N 14.2,Fe6.3.

Fe(Htrz)sBiogH10lH, 0. s tOMmilso stz 0. 4FBSQEH,Q, 1 .05 9Bd3sdzv () 1 3
HTrzd 0.2 6 OmMSttwBddsets? Cdhmddaslsr o 40 dABiblBHT
9 10 hidz oatsHT' . wlOCOdz M wOMlso stetsd3 t5m ZOY HOdzd ©
By dzr 2 tMOHSGEC, Clstster 2 BlsWddz' stesor 9 Odzd, f totsd3’
0.45 6 (20 %¢183HG.2 N BUEFel 40: 2 .CeHpiNEB1oFeOo ' duin dzj dzts,
C18.1,H5.3,N 31.6,Fe14.0.

Fe(ATI’Z)gBloHloL"'zO S G'tStGW'LLJ d3|Z tGOfI’]ISS‘StGEGSCﬂJHE)ﬁ . 5(12
(18di3d3ts dyH®Trzd 0, 2 6 OMSEBsteBddzso 82 CdMmdzslsr o 20 d

0.79 ¢ KBHBEBEsEO) dikdz asH' . Clbts ftcdosHddzs SCfMm-or t
soste M BMOHCtSAR dzOGtej 9 Odzd d&O o tSHW dzs?2 B Odzjdz-9 |
fjteOlkzter. [MOHBE GbWdd ksteser 9 Odzd, ftosd3 o Odzd

(20 %) . %: O26t6HdB N 36.5Fel 2. 7 .CoHpNEBFeOo ' yd ) dzj QiAB.2, %:
H5.4,N 37.8,Fel2.6.

U-Fe(ATrz)3(NO3)olnH0 ( § J Is 5 Hi HRO/EtOHBHNO: T Ue sl W) 1 5 0 tojj -oBW
LO yjtejL twOmlse ste, Il)MtsH o lOB v d&dztsy | idg 5 Hslt BaDi@zp O
(131¢, 0. 0050 MEND:;() 1 ® @dz)l1O0f tocd B O EIRAL7H0 (lz.MIA Y d
0.0050 BSMHNO;65 0 d&3dz) . I jBirSCRdzjtlfjOuHdsiSdzdzts tsls ¥ o dz’ |
f dzslsdesds f sted Mistsd3 fls j ¢ dxTreigdds.dR 6V daiz' IS (| § Odgdeir ts )
BOo dzv dzd €  tSdzz g(N@eps sz jdO RIS asHdE ¢ B tOL B8O 8 OC
SMOHC O d3j dz¥ dziW dzO tesL Sed3ddz. o 11§ JOG jydedsdzddzte d djidg dp
Bi"doOdzd o Isjuyjdedj 1 y. I sfMmdzj 1 IscHGEH(SHE3ESS 1
mMh de Odzd d&O etsLHEAj. JrasH 1.40 ¢ |( & fmeapxss ¢
CeH14FeN14O7: C 16.0,H 3.1,N 43.6,H,04 . 0@2 H jCI26.1,H 3.1,N43.4,H,04 . 0 %. Y
l168H ntOdzj dzdv B©BKLOL YO dO oBLHEAR] & L OdJ Ibddzd
Yyo d twjLbkzd IsOltse 1 dzj &3] delsdesets OdzOdzd L O, Yls ts
o dzj N dzj MW § todeHDO d RBlzegz§ S B &E w2 ¢ d. o shisdhizdat
H da®H13FeNi4O65 C 16.3,H 3.0,N44.5H,02 . 0. 1 ©26:2 H&&N 44.5,H,0 2.0 %.

b-Fe(ATrz )s(NO3)olnH,0 ( | j Is ts Hi HRO/EtOHBNaNOzi vy 2. 51 t8) o tejj -dgW
LO vyjtejL tcOMmlsoygitaizjll) fipté Hf jtdyls@wdddzts ff tctsH zo Odzd Oto
FeSQLH,O( 5 ddBtsd , 1.39 &) NaNG:® dRizdOkzk Mo @@k 66
ko © OMS e ddso 52 CdMmdsls' BaNOg.B Go degdgmidz: ¢ ts telv. 13q1
01f twOmMbaN®ic@B fcOL s O h JBAGOMEsMOOBdzd §tcd dzOGtej o
Bddz. d tslWdd btese Odzd (W ddz stetseo Odzr dzOW B 3@ O
Iso stckz dzd Istci®ls Of todipdRoLdd(dzd ¢ tsQods duiRMs tdadOn Istods@ (41 5
1266) o 19O0dEgsazO. Clsts fcdosHddzts ¢ iDL @G @ded ¥ J
sMOHEBS o CtdsOSIs] f] BOsyd &3 ttOMlso stesd dzOC te ]
2.5 y. 1tmd 1kset tj OCydsdadzzr Mmd3j M: 51 ddOY H(
B oo Ohgzdj M 5 otH' f) {kOdsdEsd (1 : 1) d 1 lsOdatsdt
CeH13FeNi140g 5. C 16.3,H 3.0,N 445, H,02 . 0. 1 O26BJHRO,N 44.3,H,O02 . 1 1%. J
n SH: 129%) 9 [B to(OhL ts9o CAATrz)sIN)lr OHABY sHIse jtey H j desIsH Od
GjdesWOLtBsoatsets OdzOdzdL O.
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U-Fe(ATrz)3(NO3)lnH,0 ( [ § Is ts Hi HEO/EtOHBNaNOzi s Z 0. 51 t8) 9 tejj-d3w
LO yYdtejL tOMmlse tste, Il) fts v jtdyis@wddRdztsy JfdgitaHdA(o O dzd Oto
FeSQLHO( 5 ddBtsdzr , 1. 39 ¢) NaNG:6 dpizdhzemMiso g dMmideg B8 6
Mo © OMEtstBddzsots?2 CdMmdztslsr BaNOg.B Bo delyogfdz! ¢ ts telv. 131
0.1f] tOmMiNaN©IcO [ BtcOL 59 O9 "BESOfifiyts fipdshipP@oHft=iEd  tod dzOG 6
30d3d.dz d BlsWddz steso Odzd (WJdz Isteso Odz! dzOW B kZd&3OG O
dzd stcOIsO )y, j ddF & @O HY dzdzs Bz o8 dz' H Iz, i ©OdixE{ @asdzv dzc
stedOL sdZzO (15 dBBRtsdzr , 1,26 6) o 10 ddz. 1 IsOpas dzC
zr 2 tsMOHtE o CdsOCIlsy M BOLydz &3 tcOMmiseo Stetsey
Mz { sttt BMOHBSE GlWdd stetsear 9 Odzd, ¢ tetsd3r 9Odzd
mMkh do Odzd dzO o 5L H EKCeHisFeNJO& s \Cd ok 3daN 4 W dzv6 . | dgB8AB.2 H
300N44 .3 %. JIratH: 1.45 G -FEATE);(BD:).LOEHGPS BB © jiztf j H
HOdzdzr d3d toj dzlsc jJ dzsW OL BosEe 8 OdzOdzdL O.

b-Fe(ATrz)3(NO3)lnHO ( f 4 IstsHT HyO/EtOH3HNOz T vy 3 YB o tej d3w
yd ted L tcOMmise ste, M3 H Jj tof O 5w dapgsdzjfittsfH o Odzd Ots@
FeSQLH,O( 5 &3 dz! |, 1,39 ¢) HNO;8 sz fQlz @M if o cfodd Mdp Bt
Mo © OMEtstBddsots?2 CdMmdztslsr BaANOg.B Bo deydgfdz! ¢ ts telv. 131
01f] tOmiEbdtcOf BtcOL tso Oo BSHfs MisiP@H[tEL f tcd dzOctcj o
Bddz. d wlsW¥Wddz stetso Odzd (W ddz' Istes &Ptz H Bd@a Q c
so stelz dzd IstdiPls G texf B @p 1AW (dzd ¢ O W -ti@Lls totef @i ldsadtdls (4L 5 d
G) 91 BOdgRAIZO. 1 jdzr2 MOHBS dOYyddzOdz B tOL tig-r o (
sotstc® dzZdcOdzHO. 1 jdzr 2 tMOHtE o CtdzsOCls] M -BOL
tcj i3d "doOdzedd o Isjuyjddi 3 y. ¥Itmdzj ket tj OFC
tsisidz! stesor™ 9 Odzd, ftoesd3" 9 Odzd Md&3j M ¥ etsHT M ILlsOdz
HErd. 1ratsH: 0.81 ¢ CH3FENOY C 16I13'HBDfiNdAj4dztss . H dgvO 2
C16.3,H32,N4 4. 4 %. [ B tcOL-ReATEXHENQ:).LWB.BY sblso j toxdedgr ditsl
tcj dzlsc j dzesW OL seatsets OdzOdzd L O.

U-Fe(ATrz)3(NOg)olnHO ( § § Is 581 HIO/EOH T Ue sz - W) 5 9 toj d3w  fdc
tcOMmlse ste, MBH Y Onds Isysivddgdetss (f tesH 29 Odzd FeBQIcHs@Ez.
(5 dBssdz , 1.39 6) 9 6 &z satsH™ 9o HwdmbkilsMmise do
ftcdB Qo dzv dzd ¢ tsSBaNQpYR5 tcBisedetsic 1. 31 6) o 6 Az o
BaSQfmtsMmisOteddzd §tcd dzOcGtejoOdzdd o Isjujdzdjv 15k dgde
AL jdzy dzOw dzj dzls ©0 ) . s f sdzizyJ rdztstizizd staGDoirpisve defd3i tetihy]
124stcdOL 8dzO (15 dBissdz , 1.26 ¢) o 8 3z { IsOdzts
3G dztso J dzdzs gz sSB i OL 59 Odzd® B dzse 5 SHOHCPESL BB
CsdzlsOCIsy M BROItsyder i3 tOMlsotstetsdy  jtoj dzgd " d o Oz o
Mz { sttt BMOHBSE BGlWdd stetsar 9 Odzd, ¢ tetsd3’r 9Odzd
mMEh do Odzd dz2O0O otsLHER]. I 7 2 BH: CHisFeNAOss6C 16.8, 5 3.0p) .
N44.5. 1OBZBH&EBN44. 1 %. [ B tc O L-As(A TOXHND2) L W0DGH s U
Iso jtoy H] dzts HOdzdz" &3 toj dzlsc j detsW OL Botsets OdzOdzd L O.

U-Fe(ATrz)3(NO3)lnH0O ( | § Is ts HT HEO/EtOH3I Ucsafl, ML)t ot iBV- M
(= tc Ofipts o Jstey ON d 2l) 3 J MW dzdzs ftetsHizo Odzd Otea
FeSQLH,O( 5 3dz3ts dz' , 1.39 6) 99 6 Bz stsH'™ 9 Htedmizls:
CdMmdztslsr §tod B O dzw Bf(NGS)IN(tH B de O fisle.tskel 6) o 6 3
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sMOBESQ MisMisOted dzd ftod dzOctejo Odedd o Isjyjdedy 15
BEBOGCO AL jdzy dzOv dzj dzgs©0) . s {1 sk yt tdaflas @3z dzteddd Ist
ORJ-tidslstcd OL sd&zO@ (15 dBRBd , 1.26 ) o 8 &df thi-lsO
ojdzs ¢ Mo detse j dzdes gz tsBtcOL s Odzed¥ B j dzsects MOHC (
sMOHS o CBdzlsOCIsy M B@ROLsyds i3 OMlso stetsdz f Ptcj d
skztej. 1 tMmMdzy {ltsets SMOHE MisOo dzv dzd ¢ ¢ o dzls Q U l$
Colbtter 7 Lo’ 2 MOHBSE lsWdd lsteso™ 9 Odzd, @Fietsc
desdztsdz, or" Mkh do Odzd dzO® o tsL HEZARj . 1CHIBeMiOs1C 163 ¢
H3.0,N44.5. 1CUBEHEHBN44. 2 %. [ B tc OURNATEHNQGS)L 0BG
fsHIso jtey H] dzgs HOdzdzr (3 toj dzlsc j desW OL so s ts OdzOdzd L

U-Fe(ATrz)3(NO3)olnH0 ( § J Is s Hi HRO/EtOHE Uc sl MEIS)ts o toj o3V - fc
toj L tcOfMmilse st M) i, o) PEMR swydjddsj L FesHEzo Odzd Otea
FeSQLHO( 4 dBisdz' , 1.10 ¢é) o 5 didz esH' o Htodhmizls:
CdMmdztslsr f tcd B O dzv BA(NGE)Nte YBSs dB QMisle. ks c) o 6
shHoB&EQ MsMisOted dzd fted dzOGctej o Odzdd o Isjuyjdedjwi1l5s
BEBOGO AL jdzy dzOv dzj dzgs©0) . s {1 sz yt tdaflas @3z dzteddd) Ist
OR-iAAstcd OL sdzO (24 dBRsd , 2.02 6) o 8 ddz i-ls O
ojdzs ¢ dBodetse j dedes gz tsBtcOL ts9 Odzd ¥ B j dztsdsts . tsfif GsH G
sMOHSS o CtdzlsOClsy M BOtsydy d@F tcOMmlseo stesdz  J o4 d
tcOlkztej. 1 tMmdzj {Istsegts SMOHBE MisOo dzv dzd o € fsdzlsC
dzdd Ctlstster i Lo 2 MOHBSE lsW ddz Uslc@dets det®dizd (| 1
1 Is O dzts dzts 3, o' Meh do Odzd dzO oL HER] . CHERBMOs5 1 . -
C163, H 30, N 44 . 5. 1 02185, dts31, N 44.2 %. [BtOLBo O
Fe(ATrz)3(NOs),. OH,Btf sHiIso jte H j dets H Odedz” o5 toj dzlsc j desW OL ts5¢

stsBf sL dls f &dfee@BEz)HMaPL OH,G (1 & Fe). v dif d ydzOvw ff tets
mMddzlsj L O ¢ sdiffsu @dsdeboy @O o MmdzjHEkzE M jd3. 1 sdzdfls
dzOctej o Odzd d d §QGHECL BB " d3elz dzd U 5 & 5 VIFAATI)H M)z jORBO
(80.2 @) HBBOoadv dzd ¢ wWOMmMbbettck f tsdzdmlsd tctsdzO.
ISd ud dzedd yYOMO HB Foodkkzyd dd¥ BGHAhdSKSHAES?2 KL st
f dzsmC s Mmilsj € dzw dedgzs § s j ton desfyls! . 1 sMdfi3 pvy BB & C
Ltsor 9 Odzd ! IssdzC dJj f dzyf dpaf Gz O c ts sUYH §f 2@ df-dzy ¢
COR HOdzdzts?2 ftetsyjHlzter , d dr2dbjidedy, | dfipeyh iz ddgiieds tsio
ud fndzj ditssi FFeATrz)s](NOs)k OH,B( 8 0. 5 % 1 &Fe(ATrz)J(R0O:)8: 0B®)| C
775H6.8N8. 7 %. 1COROHHI7ERMN:8. 3 %. [ dWtcOCtCttOREO {
"e0CssewOBdi dM- HRAEEDHENC)E HY.G&j ¢ MO U

[FEL?%(NCS),] H,O. [ j lsuscidzldj L o' f sdzdzv dzd o Ols sl j to
5B 4 MS dMmdzts tePH, dzdas@fipls 0 St T fsHECdMmMdzw dzd dzj Bsdz M (¢
CdMmdztsilsr . KNC®(M2sh .53 d3c, 0. MeOHHdss[dz'O)o dav df dgdgx € Of «
FEClO)6H,O( 36 . 3 d36, 0. IMeOHBM3t dzitc)OL dz ¥ | JKBHRY ts Iasiioda: s to
or 90dzd. 1 jMmMyejlsdz 2 twORE INERS o M3t gritcdptOds d B ts 5 [4sakis h
ftedB Oo dzw dzd L% ( Ye6O.Mis odgde,z 0 . 4 ReOH s fi) Is oots tel 5 lsigidzts o
o' fOHNBB&E]?2 sCER&BE@NI®RB GGMOHEE. t 4 OCydtsdedzz s fmd3j fr
B dz, BMOHES iYW ddz SMe@H ™ 00 dyfz,h dio Oy od@dzdp SL HEZA
%) . 1 02 HCj38EsH 2.5%e 8.3; N 37.5;S9.9; H,0 2.1. CoroH1gFeNisOS. 1 7 yd fydzj o
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C39.4;H2.7,Fe8.3;N 37.6;S9.6;H02.7.f jlssmd2zlsjL o' ff sdzdzw d&zd 0O dzO:
ftocd Mdzj HEs h dar L OdF&Q)IBE01 82 08 j dgs 54 KNOSH 2 d3d318 dz'd3
(0.22 Wikead: p, d&c, (0.18 Wd@issieOH, 18kzdgdgOtcdz™ L BB
(77%) . 1 02 HCj3etAsH 2.6%e8.1; N 36.5;S 10.0;H,0 3.0. CyoH1sFeNis0S. 1 v yd mdzj
%:C39.4;H 2.7;Fe8.3;N 37.6;59.6;H,0 2.7.

2.2.9. s tdtf ddj SNfy,N-Isitgjddrj jLdE O ls dzr d3d dzd ¢ O dzH O d&3d
i NE/ i
S REE
N —

L7
NH,
Kl AL I
{D‘ N N§ /N7 NN /NS
=N N= =N N

|_21 L3 L45

N
\
N

N*/'L N%’L i
S
SOV YR O
_N o7 N= _N N= N N=
L L23
NH, NH,
“ﬁ Nﬁ
Y v
_N N= _N N=
L51 L36

tdMm. 84. wltkz¢biztedd?L v dEh o, L*Hd T Ot s o

U-[FeL?:)(ClO4),lH,0. 1 O f) Iske(@l@4),l6H,0( 90 . 7 36, 0. MBOHdgdES dz
BOodzw dzd ftod f jtoj BjLA (o Oazd i ¢ fcO6)se®@s tydfmds Oiz-tsw '
v Mmeojylsakts 2 twOMbetst. s 1§ dzkzyj ddEdRH tcwdpssds 22
sMOHtS BtcOLBO" 9 Odzpw yjtejL 30 o3d dz. t 4 0C yd tsdz
SlsWddz stetso ™ o9 Odzd, MeORBOH=OMA] Md3l e = o' Mkzh d o Odzq
126. 5 dzal r (yd an dBo Qe CGlEEN Og: C, 36.4;H, 3.1;N, 23. 2. Cl3@ZH J «
H, 3.0;N, 23.3 %.

b-[FeL?:)(ClO4),lH-0.{ j Is thi O ) lshe(@l@),l6H,0( 18 . 1 dBE, 0. 050
EtOHf ted B Oo dzw dzd  tod 1§ j toj tB)("242.Gedzddge ,S Ote OF{BHb dscfbiad )
LB 9 QOdzy Yy dgle"j s dzisOMiso Stc. RLB' IstsC tcOMmlsY¥xicdfde j dz
1 sfdzj {btsets MM (jtejBi"doOdd jhy 15 dzdode- 1
dZEtOHd o' Mizh do Odzd dzO o 5L @ ¥2)jr. y dlfij d2] Bt ,,ClgERN,00: 03 6
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C,36.4;H,3.1;N, 23. 2. C,@&BRH 3.3 23.2 %[ j IstsH OIlskABIB,),L6H,0
(5.4 &6, 0. 015PraRdEd's)00 azw Gzd 5 § tgdz  j toj &35 0 6 o ® dzd3
0. 030 MBBSAPPH 9 YQ i L d3dz d3d dz sBtcOL sS9 '™ 9 Odzw 3 Y dzk
20 d&ddz, BMOHBS tslsW d dPiOKdE o 5 b M f o @ dzds BEelz® Ozt L H &
(86 %).1 r udff]dZJ @isH > ClLBERN ;00 C, 36.4:H, 3.1; N, 23. 2. C136.2;H,j3dzfs :
N, 22.9 %.

[FeL3;,](ClO4)lEtOH. [ j Is 5 Hf Offn.lsBe€l®,)6H,0 ( 36 . 3 e, 0. 10
EtOHf tedB Qo dzw dzd  ted § j toj i "Shba Gdzdish , C 0 tc CHNsoisHistziz )
9 j dzolzsf OHOdz 3y dzls' 2 tSMOHBS. wdijifm' ] dgjh m-0O dz
B o OPH d o Mkh de Odzd 2O eotLHEZAj. 1Frydthaz] dztg 4
CaHaClFeN,Oo: C, 44.4;H, 4.9;N, 19 . 4. CA4DH 4.80hi519.4 % j stsi OMis o ts1
FeChl4H,O( 49 . 7 &6, 0. 2BOHRBE &O0p dzs dzd iz  j toj &5 M
(141 d3¢, 0. 5BtOHRMES dz/f)ts dziz U4 dattindiias dij jtdsQifds o tsto ) - ff to
CIN(CHQCIO (214 &6, 0.625 diditsdzr ). [ ¢dztso j dzdaets do-r ff
o@ 20 dBddz, ©GMOHBSC W FRHEKGHS a0 did,0 dzf tc Ha 200k
157d3¢ ( 713" W) mdzj Qe CGloERM.O0: C, 44.4;H, 4.9;Fe 6.5; N, 19. 4. Cp 02
44.5:H, 4.7;Fe6.4;N, 19.4 %.

[FeL?)](CFsSOs),. 1 OfiIskOBB0; ( 56 . 5 o6, 0. 3MeOHRHsHRE @ o daw d
tc Ofnls FAIORDI6HO0( 54 . 4 BB, 0. IMBOHRBA3E gzz) 2 KCIONOIsNEE drt Is to
or 9 0dzd. 1ty dzdzr 2 BjMyojlsdz 2 twOMmle tste LY(&AdFB Oo
BE, 0.30 REOH )¢ foafHdidzs ¢ SBKLOL S Oded® y Mezls s
o tstedlsjdzv EZHOMY dzd bStsd OttetdO®, vyt ftedeotsHd
M3y M it BjhdeOdd 2 y. I sihdj 1 ssEAB]SHOMED Jt
dzd d&O otLHEA]. 19%).Al S Hy: d 824 .d2dsH sskigfetN . 0s3,5C, 41.8; H, 3.9;
N,18. 3. 1004 8;H,dzkN, 17.9 %.

[FeL3Cl,]l0.5H,0.1 Ofylske®hldH,0( 49 . 7 36, 0. 2EBOH e azOp dz¥ d
cOflsa’tdizr 1. 2 3¢, 0. BOH REBdOL o ' 3 O defpv [stotdsQedzydj ot
RLB' Ists¢ tOMlsotstodlsj dzv GlsHizo Odzd IsCtsd Oted SEzO
o3r o O &HPH, or Meh do Odzd d2O®@ oL HEZAj. JIrrpdepdzj dz8 6
CisH1oClFeNsOgs: C, 43.1:H, 4.6;Fe 13.3;N, 2 0. 1 . C1434H44j50Es 13.0;N, 20.3 %.

[FeL3(NCS),].t OfmIskNES( 4 8. 6 3G, O . FEOHRBUEEZOH dz2® dzdh RO
FeCIO)al6H,0( 90 . 7 3¢, 0. EOH Bdisskzd y®j d@r 2d3df o d KCIOs d3
SlsWddz stetso™ 9 Ocdzd, © BjMyoejlsdz 2 tOMlse stel®(lelPs Oo
B¢, 0.50 dFERBHHE N of 8] odfsts d dzts ¢ ©BEKOL 59 Odzd ¥ sMO
Sdedelz® M3 M fjtej BBjh doOdzd 30 3d da, EtOHD H e Sdf) et
ZO otLHEA]. Jrosh! ydhej Gdpeds: ¢ 1U4.9%), 4.0;N, 24.7;S,
14. 1. 1004521, dktsN, 24.3;S14.3 %.

[FeL?%])(BF4)olH,0. [ j Is s Hf Olf).ls BetBR)l6H,0 ( 50. 6 6, 0. 15 3
EtOHf od B Qo dzv dzd f tod 1 j toj i ("6d%.0xzddfc ,¢ Qo CAnEsQHsdREEdz’ )
cOL o 9 Odanw dzldno2] sdz®mis o tstc. RLB' IstsC tcOMmMlsoatstcdIsj «
NY dzlstT 2 BMOHBSE tBtOLtsor 9 Odzmw Htod kZd3j dzt " j dgd-d
hdoOdzd jhy 20 didds, MOHISS BB da'r IdifdAad odf 09CRIEAd , dz
IratsH: 35, 8] rdgdf MOD e eBrFaEeN;;O: C, 37.8;H, 3.2;N, 24. 0. 1 C
C,37.8;H,3.1;N,23.6 % j lstsH O Iske(BRgI6H.O( 5. 1 d3c, 0. 1 5iPr@tizts dz
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ftedBOodzw dzd Yted  jtoj dFf (0 &[0 ®dzge, S 0 .to@®INWPEOWdz iz fias § O Le
9" 9 Odzw-y Meels lsWwstcOMiso tstc of ¥ ézlsf DH BGOMB S Is dzis o3
SMOHEBS lsW dd IststsoiProH) dzephr rpr@®dediz’ ezOdzg SL H iz R j . 1 7
I v yd fdzj GalBaFeEeN;,0: C, 37.8;H,3.2;N, 2 4 . 0. C,)37062H 3j4ckis23.5 %.

[FeL?%](ClO4),H,0. 1 O IskEBI@),6H0( 1 0. 9 d3e, 0. O BldDH iRt dz
BOodzwdzd ftod jtoj BiLPdd@dz@d &, tc O M6 SMBeOBZREE k' to)O L a5
9 Odzinw Hfpodelsrds tOMlsea ste d oY fiABH Qdz SHOA MK j o RIS ™ IS
EHOdY d&zd Mistckzy 2 Otdtsdz® HEts kd3jde h jdedw tsBi ¥ 3O H
MeOHd o' Mkh do Odzd dEH 9 2 H.EF jJdseu (R @8 .cCl.BeMN Oy
C,45.3;H,3.1;N, 19 . 8. C14%52H4 2 9kis19.6 %.

[FeL?%](BF4),lH,0.1 Oflske(BRgBH.O( 11 . 8 3G, 0. 0Me®DH ez )
dzv dzd fted f jtej d3j " 4B O2A.d2 S Bds,O Mis.o GSMEDH. d3d3sEis QL o 1
Mo jHdzzls' 2 twOMbsotste d Y ZBHQOdcHBOORS j o @B IS¢ |
fMstelzy 2 Odtsdz® His kZdjdz " jdedd tBI ¥ BO Hts OOHH dBck
or Mzh do Odzd dzO o &BL ¥ & &B§ . | (" Mrdriste) - EsHosBoREeN;,0: C, 46.6;
H,3.2;N, 20. 4. C)466H 3 2ixts20.4 %.

[FeL*,](ClO,),H-0. 1 O fnlske@I@,)6H,0( 1 0. 9 d3c, 0. O Bl«DH s dz!
BOodzwdzd ftod  jtoj BiLPdd@dzdd &, tc O M6 SMBeOBZREY dz't0)O L afs
9 Odzinw Hfpodeldsrdds tcOMlsotste d o f OHOdzZ XY dzlsT 2 tsMOHBE
OQttetsdzO HBs Edgjde hjdzdw tBi ¥y B0 Hts 0. 5 Magold Jolfi-GrH t
hdo Odzd dz@ o sL HER B%).IIm \fdsmdzj G, GieENggS: C(4D.2;H, 4.1;N,
23. 4. 1004D00;H, 6N, 23.4 %.

[FeL'Cly. t Ofylske®bidH,O( 79 . 5 o3¢, 0. Z£MDHRREGEZO ) d2v di@- ff3
BihdoOdedd L' (R2Pflsalfstelz 0. 8 OEtOHBSfizs OB S R0 @MY €t
d 9" fOHOdZ syjd Mojlkd 2 Wdtdjlstser 2 sMOHBE. R
Fdzgj dz' h jdzdw 5B Y &3O Hts 15 dgdz. [ MBEX@HsE o Isfy lafhdzf as@x
otsLHER]. Il otsH " 3d 6) dzizaesHi@.BeN::%) 51.0;H, 4.3; N, 17.8, 11.9.

1 ©2 H CAB&5;H, 45N, 17.9:Fel1.2 %.

[FeL’5](BF4).lH,0.t O iske®Rgal6H,0( 1 0. 1 3¢, 0. 0 BtOH fdiskissd®d )
dzv dzd ftod f jtej d3j " d6(CHA].7 Sd36ts O fds.o OsEEMEH. d3dftsdE QL oo T
Y detstisOdzy J o7 2 tcOfMmMlso cistcPdeyJ P OROEMPHEES RLBTM IstSE
fMstelzYy 2 OtetsdzO HB I dg degdr.j dfdi O Hssd v sHOW dids' BR®Hsd ' o
o fizh do Odzd dzO® oL HERJ I g R tzsH Caisl2BREENOBE, 51.3TH %)
45N, 18. 0. C51062H4i4ckis18.2 %.

[FeL?%)](BF4).lxH-0 ( d-°1xH,0). t OfMisle” D . 04 0 B3t dz’EtOH (1 D . 63dz)
ftedB Oodzvwdd ¢ ftod {4 tcFeBF)ldieCdsd. d0 260 (tafEsE@HL{6 . 8
Bdz) . { OMmbo stc MEWOEddeddziw 1 Jste fdgs" o Odedj oo tsH
COmMdzsets SMOHSCO. v jtjL 45 &ddalz SEI@HGO s izt ls% dd
otsLHEZARj. JIrAtH: 11.5 & (74 %) . CHaiNdDFEeORz: 2
(769.10):C46.9,H4.1,N182,H,01 . 2 ; dEM7.B2H 4&N18.1,H,01. 1. R G SEHE YC
dzs € ted fyls © dDASIXHYCOEBE G ZIs B Is! f sdzzyj dz' $ ted fls ©dzdzd L
dzdets ftod CtodmlsOdzdzdL Oydd dL dMAatsHdses ttOMmlss st

[FeL?%](BF4)-LEtOH IH,0 (1"SLEtOHIH,0)  REL?})(BFJ)2lxH,0 (b-1-°1xH,0).t Ofls o ts 1
LZ( 0. 040 ®RBBSHEQH( D0 76 ikdgy ) f & d B ORe@™)sz¢f,0¢ 0 tc OB B o tHKu
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6.8 HWOH(0m 7 k) . 1 cdkzkzyj dd 2 €eohatkt SE€EOHE s
sy BsUasOmdzr §| StodimlsOdzdz dzOyd dzOdzd tsB 6 GL taazy o @D g™
SBtOL o Odzdj detsots? CidpdfOdz@EdUHMEYr ¥V OS5
CteOfmdy MdRsPMIsivdj telgjH jazd detsd YOl j Stedls O@dr
sdujmMSdi StdmlsOodd clsW ERHIEG D ez dd,0 diff tc S 090
14.0 &c CdB6R] Gbdzr 2 OdzOdzdL Hdzw Mo jyjftedetslstse
CasHzgN1oBoFsFe® ([Fel?;](BF4)-LEtOHIH,0, 824.18):C 46.6,H 4.4,N17 . 0; @@RY j dz
H44,N16.8 %. }td =& tcOdzj dzd 1 EROHIBOUsH s IS¢ teafsigly @ dz
MsOdzdzdL Oyd sdzdzs e s tOMlso tsted Is jbePPIxHECE j oF teif) ") wibls' dzr &
H dzw tsB DA EG,W N j ¢ sMWw dzO , o tsa "Hgd fy dzj @slEs/NHBEZEgPeO
([Fel®%](BF4)H,0, 778.11):C46.3,H4.1,N1 8 . 0; @@R7HHj4dz® 17.8.C dzj d3j dzls dz’
0dzOdzd L HdzZw tBtOL Yo, dzOn s H W hojr eusfirfrydcd; it BuFgRs@ Iz -
([Fel?;](BF4)2lH20, 778.11):C46.3,H4.1,N1 8 . 0 ;  EEB%H /.60 18.1.

[FeL?%)(BFs), (™) , o' Sl &3 jteOktedzy 2 fd dsjoL Os
"Ry s Bt fdzyj 20 fd s jOadEHg, AR HQ(E dzd
b-1"51xH,00 L Of OW dgdz" » OB ZdzOR . € dzj dgj dalsdzr 2 O dzOE] L
dzd W , o' yd @ygttiNIgBFsfe (260.10):C 47.4,H4.0,N1 8 . 4 ; @@R2uHj 4z
18. 4. FrdqWtcOC IstsctcOBR tBteOL ytseo f tsmdzj Isj todyd-yj f
ds?2 5 MistkS sk el 5 s Gizd Gls Adz Y @de sHd 2 Hdzw
toj dzlsc j desMstozS bEtedzce s OdzOdzd L ©, kB dteOdzd (B- SE
9 0dzd d d frn SFWEORIHDOL T

[FeL®))(BFs)b y Et OOL(FHL y Et O0L 2 ©Misk’(M0 . 06 0 BBEsd
9EtOH( 0. 5 3dz) o f tod fylsiOS fisafd dizs i tsTrjpowg-D Ce)fisle BB &S dz)
v dzd ¢ BeBRjslodad0 . 030 KRB dEHOH( 00 52 i3dg¥ ) o FrifomIPi iz Is
(20 dBCdz). ( OMmlss Gcdyfisdd detsp ¢ ez s B ts @ BEE@AS" & Odzd Iz dz¢
ftecdosHddzs € 5B € @OEmaiBdidfst SdYORER®. [ MOHBSC BBW d dz
d or mMkh do Odzdl rdaGs Ho: s LTHAZ 8 j. dgls dz" 2 OdzOdzdL H dzv Bfo §
eOL YO, o 0oz dBsFsFrQiz([Fel?)](BF,),L 0EtQHIO.4H,0, 785.75):C 47.1,H
43,N17.8; GO/ 2HpB.6z817.8 %.

[FeL?%)(BF,)2lyEtOH IzH,0 (1FSlyEtOHIZH0) , o' MsS tsils j &Y | tc O Ok to dz
f OV dzdz' 2 OB 2 dzO2 FSHEOHEIGO b j1tzd § L1IGSYEIOHIZH,0 di3tsy j Is
Brils: ftkzeyjdd (d ofjter j B" &ZzO § tsdzzyl O J@&3j dzc
W dzdzr 7 O R B ipGBE diffls O ZAFIEWMIHO L OcG ey Odzd o O®RY kz dzlz
o fCEIOBD Isjyjdedj desyd, ¢sfmdz yicts ORfzdz L Of
ZOB dzs HOdzd IsjtedBd uj MS d2 ¢ d fisif'EyEdH 1zH,G. O tg Ok Wity GSdl 2
BO BLOLYO ftmdj bjtdduyjmMisets yYyds ddtetss Odedw
HOdMzdzr 3. Istsredsy B tOL YO tsizh j iiéHydEPeH,of & j15. tc O Bj kL]
1¥SIYEtOHIZH, O f 5 cd3j P Odzd © ORfEdze d o' Hjtey do Odzd jo-
Metsd €65 Edjd " dqazOf:r (2.1 %), fshmdj yjcts OB
dZOB dzs HOdzd  jlsdzs cdfisjtej L d MES2 OO ts i AR S h HIR!
W OLBISIXH O saBj P Oz © O Zdzkz, E4OHU Btosyd § @ eed dzof Y et
%) d LOfOdeOdd. 1td bjtddyjmMSd yds ddess Odsd d
dz' B dzv  WOUYEOHIZH,0.C dzj d3j dzlsdzr 2 OdzOcdzdL Bt OL YO Off 51
ded W , o yd GpeldsidsBoieR® g ([Fel?%](BFa),10.4EtOHL0.4H,0, 785.75):C 47.1,H
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43,N17.8; @@6HH 45N 173 %. ¥ tcOSSEtcOBBO BKOL YO
YydS dzdtetso Oded ™ ftstslse jlsMlso zjls te0 i Erasts O (s
0.41,z= 0.40) s tc d ) IS UEOHIZH,O (y=041,z= 0. 40) H&W ftetsoGH o
sktcdzte s OdzOdzdL O wlsBdteOdzd dL { stsets sSBKLGOL YyO.

[FeL?))(BFs), (1%) , o' MsCtslsj i3 j tOkztedz 2 fddals PrL1d o
By jls B! ftdzyj &0 ftd Ijtdduj Nt sd GdLHal s
LOGtky Odzd o OBfkzdzz d L Of Ods Odkdp. Isujjugidgddyij €50 Wy
kh jj bjteRquyujmMStj ydSddtetss Odzdj Htedo j dzs § {5 dzd
otz fjtejratsHE, Y dzlstK] tc do@dedzts &gz 5 G izizts| W 3 @l ts5 0
Cjct OL sotscts O@tzd j ©. BN BL Of t5dzz Y j1020 lo 1 frisdigidh o iz
fsBjhOsls o9 ORBfbdzkz, orHjteydoOsl o MmMkzadn HEhRds
Zdttso Oded W 5 HOdzdzr &5 toj dalsc j detsW OL 59 56 5 1°@AZO dz L ©

[FeL?))(BFy), (1) , o' MsStslsj &k jcObkztedz 2 fddzls PL1O o
By jls BTl fdzuyjdd ftd jtkduj s sd Hkdd 6t a
LOGtky Odzd o OBflkzdzEz d L Of Ods Odkdp. Isujjugdgddyij fE6O WY
Eh jj bjteRquyujmMStj ydSddtetses Odzdj Htedo jdzs § s dzd
otsBlz fjtej AtsHE, Yj dzlstK] tc de@dedzts &gz s G teizizts| W 3 @l s 0
GjdesWOLBsoatsets OdzgOdzdL O.

[FeL?%)(BFs), (1°) , o' MsCtslsj &k jtcObkztodz 2 fyd dzls PL1® o
Bsyjls Brils! fodkzyj 0 ftod Isjteddyj NS sd & Gt o
LOGtky Odzd o OBz d L Of Od K@Ede.OLIEd g EijseH @ «
fdztsotsj Mmmisswdzdj. 1 Mmdzj {Istseét tsBteOdzd)j 4 fg&dL
fddetso 5§ MEMISIHOKe] J M H Odede” o5 toj dalsc j dets W OL 59 Sje-5
dzdj fmowL Ofis ABK®Y jsIB f toj o tc O G itefiw Cets diUskizs T Is j
o fSlsHjdz dzgsds S jteddzj dzlsjy o) lstsHisds toj delse j dets¥ O
MS 1P, 1 tej o BN JMEQEZ e Mise dlsj dzr dzs € o dzOy dztathpls df: O O
oBH' ftod CoBdzObdts? Isj B jtwOlsktej d §sfdjHEs ]
oL Of OV dzczs?2 OB dzj Htedoldhidls ¢ ftsdzzyj dedes W oOLT

[FeL?%)(BF.). (17) , o' MisCtslsj &3 j o Ols iz to dzh O L1gftsizlsjjle w0 Iso
dzlz y j dzO ftod Isj teatgddag diC g5 dits sy € s teds Oy fiptsEMmitsH day @
W OLI'PIEIOHIH O f scBj h Odzd © OBz o dzOGtej o Odzd f SH
s j f dzstsB d3j dbdetsEds telOL Bk j e d&@®fHfM' 8.0 % Mtsslse
dzj C BEt@H d HO (o 7 yd fydzjldABIOHtd®: 7.8 %).u f ssR MRGSH dzzsb- % O
1SIXHOf scBj h Oz o ORf zdzz d dZzOctcj o Odzd ftsH D-OCL
Rj dedets ¢ 68 B@BL BIs( Kils ) sy tew4 8s®MMr 2. 4 % Mtsth® j Isf
(or yd mazptzlxHOd= 1): 2.3 %). [dY%tcOChtcteOBR {
ftesyj HEZteOd, MsefOHOE . 1ted | jHigdRwEhisStesds 2y dsS did
ftcOCIduyjMSd fodd 2 otmMftsdLotsHd® 2 MY ddetso © 2

[Fe-L?)](BF4) Et OFL ER2OdHE MY j ¢4 50 . 060 BB EEQH(I 5.
Bdz) tod B Oo dzv BeBF)EL BOQMIs D8O d3dsts ABEIQH( DO 52 oy O -9 O
detso d dzfipwW dsty ddgdissts o ¥ 5. u Y dgde’ § Wdtsdzjlstser j CtodlsOd
dzj dedets. v jtejL Hjde CtedflsOdzdz’EtOlsds W of dziy B s b o O ez dzdz
JrasH: 18. 2 dzgsdsj (B Bzr %) OdzOdzdf L Hdzw Mo jy jftedeslst
CaoHagN10BoFsFeO([Fe(i-L %)) (BF.)LEtOH, 806.15):C47.7,H45N1 7 . 3 ; @OV %6H A .&ts
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N17.4 %. 10 o LL2REDRY |s§ weripsl Odzdze disd s Bz, Mstes d
H.O) f t6j o toW h Befli-if?).,])(BF,)YEIOHIZH,O (2-SlyEtOHIZH,0, y < 1,z>0). 1 tod 4 k
HWteOS Is REIEEIHNED,0dzj dL d3j dzv j smw 5 ftc Oo @&JLEMGH. M
Cdzj Bj dzlsdz" 2 OdzO RFYEIOMBEM.0 fsBfig@j y®' Hj ey do Oded W dzO
d3j MW wJ aud fndzj dasHaMBEFFeO ([Fe(i-L*°),](BF4),1H,0, 778.11): C 46.3, H 4.1,
N18. O: dgO26H jHiz1, N 17 . 3 %; o I | Gafhebh; oBaBsFe Gy s fre(i-
L?%),](BF4).lH,0L0.5EtOH, 801.13):C46.5H4.5N1 7 . 5 @@ 4.dzk 17.3 %.

U-[FeL?,)(BF),lH,0. 1 Offlsl?qtd) . 06 0 RBd3ts dzMeOH{ 4. 2RBdzBC )Y tcgf B
CteOfis FaBEML 18,0( 0. 030 BBRSAFOH(DQ .71 dimg). g § O yd & dzd;
9 OdzOM! -Stcdidds Y& jol®mdds R BdBOH S dOyd z0dz s oL
OCydtsdedzzs M3y M ¢ Jjtej BihdoOdzd 10 od ddeOH ) @& -k
h o Odzd dzO | BRtsslHH Z R4 . 6  Bdzj dfj6dals dz%p . OdzOdzd L ( %)
CoeH2aN10BoFsFeO ([Fel?’,)(BF,),H,0, 722.00):C 43.3,H3.4,N19 . 4; @@J4H Uss
N19. 4. [ tsdztsG[Ea’ Bz sdiz yOdd &jssHsdR o Mt yd
tc sl8”” d FE(BF,),L 18,0 o MeOHo U-sB 6 OL dzts?2 IstelzBC j. [ W cOCISBE to!
cOMMuUdlsOdedets? 5 H Odede’ o3 to | [daste @ udzis) Is otz § dizjz to dzl € dzd
dzd 2 ) 9.0C Hzy dgj dzls dz 2 O dzO dzd L ( %) GaeHoaNeBFFg@) dzj
([Fel?’5](BF4)2l0.5H,0, 712.99):C43.8,H3.3,N1 9 . 6 ;  @GEBI7H j.dzIs 19.6.

b-[FeL?,])(BF4).lH,0.t OfMisls’t6® . 040 Bd3ts BtOH( 19 . d§dz) Bet) te cffig -O o ¢
ls o SRE(BF,):180( 0. 020 33t &OH( 16 . Bdz)d3G )t j9OS y d s dzdzO o3- i) ok
Bzt cOfmdzaz ¢ OB)Qfipdzr Asy BFYMBH ¢ dzOyYd d&zOdz 5Bt OL 59 ' ¢
fMd3d ! Yt BBj " doOdzd 10 dd&ddz, shHOHEY blsiddzdle Osza]"
HERIjr.AsH: 10. 11 rdyd M Qlaie-alafsFeO ([Fel?’s](BF.).H,0, 722.00):
C433,H34,N19. 4; @@R5HH3BEN19. 3. 1 dVtcOCscOBBO 1t
HW e OC Is ts el &,),LHJ0.

[FeL>:])(BF4)2L 1H.B. 4 Eftf j d2E (. 06 0 d3d3ts dBtQH( D4 33 d3diay ) {f dc
dzd ¢ tcOdBEplUYEs( 0. 030 BRSABEQH( D0 .11 dlr ). g j OS @ 5
h o OdzOM: o SCwOMdzr 2 yojls, CwOMmde 2 MOHBSS dzOy
cOMmsotsts M SMOHSGBHRE MO dv dzd dz® 12 vy, dfjaiElds S
9 OdzOH d o' Mkh do Odzd MAOR SeitsL HEH j4 836 yd(mas dzt9o)
C24H23N1282F8Feq_5 ([FEL512](BF4)2H..5‘|20, 73298)C 393 H32,N22. 9 @@944,4 dzt
H 2.8,N 22.8 %.

[FeL>:](ClOg)ok 1H,B. 6 MY j d2E (. 040 BRSEOH( ®.. 56 dgR)) - Pts
dzd ¢ tOd)sB,R( 0. 020 BisEOH( 07..13 dRE)). ot j OC B s dz
tcjlsOkO StOMdzks CtOMSE, CttOfmdr 2 MOHS dzOyd
fMd3j ! ©hlsOo d¥ e dzjlzOt Bs iz &4 S tesC tod s Odzdzd yj HE d 2
B o O &PH, d or mMkh do Odzdl * &z8@H :9 51 @5 ). Jdgey d M dzj dzts
CoaHasN1.ClFeQy 5 ([Fel’%](ClO4),L1.5H,0, 758.27):C38.0,H3.1,N2 2 . 2 ; @8rBp.&zts
N 21.8 %.

[FeL>:](ClOy)sk 1H,®B.1 Ofisls’s® . 040 GBRSMBOH( 0. 3 ddz) §tod
e Ofnls FaOR),118,0( 0. 020 HBRsdeQH(D.. 3 dgh) . 9 t OfMiso Wiz s
€ wOMdzr 2 yojl, StOmdzr j CtodfmlsOdzddr 1 0dzColgiffadz0 dadj tds;
CodMisOdzdzr lsW ddz' Is tc BOM, 8 @dzdn,lz " it Odzdor FetBxfHo 5181 BR 3
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Ir yd mdzj dzmHaMN@BFeQ s ([Fel®,](ClO,),l1.5H,0, 758.27): C 38.0, H 3.1, N 22.2;
dz0 2 H G 3&BH 3.0,N 22.1 %.

[FeL%](BF4) lH,0. 1t Oflsi®ts(ted . 040 RBRSAEZEOHLO0. 3 ddz) #§ toc
CteOfis FaBEJRLIB,0( 0. 020 BRSEOH( 06.. 8 dsl)). of j OC yd 6 dzdzC
zOMm! o CtwOmdz 2 yojls, tBKOLBOOd] BMOHCO W-d¢f
stetso r o Odzd , EtPkEds dp o Pl d o O dzdl ™ dZ0s He: ts L1HOZ R6j" . tgd ) (2§ @zts ¢
CogH3oN12BoFgFeO ([Fel®%)(BF,).1H,0, 780.09):C 43.1,H3.9,N2 1. 5;  @@R4HHj3dxN
21.3.

[FeL>%](ClO4),H.0. 1 Ofilsk®s(ted . 040 BB AZ'EIOH L @ . BdzIEE )f tcd B
Cte Ofls FaiOR),18,0( 0. 020 BBRSEOH( T . Gdz)B6 )t pOS yd s d@dzOW
zOfm! o CtOMmder 2 yYojls, MOHBE dOyYyddzOdz B tcL-59
dzv dzdl OdzOH Hzfp M dzj { Istsets SMOHEBS Gy @G Ed M Odgd Oc
oBLHERIBH: (I9%).8" Wwd M dzj OzsloNi@BFeQ ([Fel*%](ClO,),H,0, 805.38):
C41.8H38N20. 9; @ @L7/H .Gzl 21.2.

[FeL%](ClO4),H,0.1 OISt . 040 BRsSEZMeOHL 0. 3 d&dz) § toc
CteOfls FatOR), 18,0 ( 0. 020 EBRSEOH( T. B dgdz) . ot § OF yd & dzd;
9 OdzOfM! o CtOMmde 2 yYojls, StwOmMdzr j ¢ todfmlsOdzdzdz dzO
dez¥ M3y ! shsOsdwdd dO 5 Hdy 2, §Higteg HPHE ¢
0" Mkh do Odzd dzOr fastELe H ZE @S 30). Idi3cyd fdzj dz6sHzgNgBhFeQ
([FeL*%,](ClO,),1H,0, 805.38):C41.8,H3.8,N2 0 . 9 ; @ @L6H p.dzs 21.1 %.

[FeL?,)(PFe)olnH.0. [ jAABOMislE 6 . 040 KRsdeQH( 9. 5 dige)
BOo dzW dzd § Fe@DHB ¢ Btch 20 d3d3ts dz’NBu)RFs (00 . 3&4)0 g3 dz!
o9MeOH( 1 ddz) . t j OS ydtsdzdzOv Mdzj ! -SeOE"j ds @ @iy lsa
dedj Bydde sy d&sdzr » CtcOMmdz 7 BsdesCtod MisOdzdztso di d € f
Ctod MisOdzdzr sl ¥ o dz! Is tc BleOHa{ O dzd izt o @A O dED © SL H Iz A,

%) . 1 yd f) GzHedE PR BRO ([Fel?’s)(PRs).lH-0, 838.32):C 37.3,H 2.9, N 16.7;
ZO2HG BB H28N16.5 %. 15 HOd &3 tjdidscj desmistelzC Is
[Fel?",])(PRs)2A.55H,0. [ W cOCIss6 t6OBRO ftesHEC O fMstsls o

[Fel?,)(PR).A.55H,0.f j IsBBH OMislS6® . 040 BRS&EOH( 19.. 5 dRE)) fotsc
C MEmMyFeCHLKIQ( 0. 020 BB dNBU)PR( 0. @4 Q) dfdsts dEtOH (1125 . 5
Bdz) . tjOSyYydoddzOw MR M! -Beddzs jog BOEZOS bOigddl- £ 1
dzr j] dBsdetsCted Mis Odzdzr  dzOy d dzO2f5 sBdedd L tsvo j t® jOUs * dgivH jude
slsW ddzr b@tzd, f EOKRY o Otzbfzh do Odzd dz®@ otsLHEZD . B ¢
BO ftesHEZSISO Mtsslse j Is Et®FPR).ASDIHPH Y dls Odzdzs 2 H dzv |
[FeL?))(PFe)alnH-0. t OB dst60 4 0 BRSdVMeOH(1®.. F digh) tHted
tcOfmls FaCld,0( 0. 020 BBEsSANBY)PR( @. @) dfdstE dMeOH (115 . Gdz)
t 4 OCydsddzOvY Md3j i)' -SidO@ERYedsd2O M [ W) ted i dissy dsdz" § ¢
ZOyd dz0dzd tBtcOL s 9O v yjtejL 15 dddse v jtejlL
o O dddeOH d oz’ hfigf & O dzd zO eotLHER]. Il T RDBH: 11. 6
C3oH3oN10PoF1,FeO ([FeLQ](PFB)ZIZHQO, 89443)C 403, H36,N15. 7; 230.64 |j| Sraiy
N15.2 %. 16 HOddg & ©jRex] dis st Eels’ @rplss e 0
W tcOS stfcs @GBHBEO Misc zOME | Is i V[FdPRK MUIOO dzdzs 2 H d
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3. sdf¥JrsezM,rrfRdHR(C fMr R(ARU)S OR S OTI)RCHR -1
re1vov 3pmr R (1LUOUBL 3R R UERI[1UOUBL 3SR [ RYLOGT

3.1. sogfd)sid dEgidmde dH ] dzb @den Bdzls @ls dz' i3 dzd ¢ O dz

3.1.1. s td&fldi Mnrd Ldsjdststdzd 3@-1-dz) § d tod &3d H d dzO d&3d

) sdzd Bstel d L F  CuLEAMRIOIMOs did S ted fls Odzdzd Y j MS 2 s
[Cul’Cl,] Mddzlsj L dtetse O@nEh dfLs o iRrPHE wmdf d dzOGtcj o Odzdi§ 3
(t ffG.) . 1 dv StdmMsOddadL Oydd ftsHESs0 djCeltdgd "
tcOflso sStoW dzeff toots iPEEGE® 2 OyjlbtsddlsteddzO (2 : 1)
tOfMsostt® HEB Cod3dzOldts? Isj i3 jeObkzter o sjipiOdzdsj
Ljdy dzr 7 f zOfmis d dzyO)ls.' 7l Clsjibipls@dzizts i dzj ZOYOEZO ¢t
dz0B dzt H Odzd M 3] Byd Gtaffijl Oz i desdzr 7 oL BBOIsd Yy fr
(EG d 6stOdyjorn ftedL BO)s.dul MSHdEJ dedeid Ms 4EGEHO Upts § i |
ew dzd ! d 3" dzOB dz*EEQQzd [Medgi Md3ts HSEHSIHON Y e dzlz YO Is W
ded d3r 7 StdzduyjfMmiseaOR. 1t HOdd & tjdlsc | dtshistedzs Is bz
dzr wodzwelsmw f sdzd dB3tste¥ dz' oS B i W. d <) Gy dHY @isifdz" Cds-oid] jc
oG O0dOddL O dMmrtsHd 2 oddStedimlsOddéuyj MSd2
a
[CuL2Cl,] _

G [CuL2Cl,]
Cu:L?=1:1 ) crystals
]\ . iPrOH:MeCN Yy EG
_N iProH, crystallization

N T,2:3h. [CuL2Cl,] 24h crystals

2h 45h
—— [CuL%Cly] — [CuL%Cl]—= < L& — <
2\ G G [CuL2Cl,]
8

[ crystals
N powder crystals ) o
[CuL“Cl;] crystals
L2 o ~

\crystals
e e 2
[CULZC|2] [CUL C|2]
MeCN G EG
crystallization
2-4h 12h crystals , , T crystals
> [CuL?Cl)] ——< — [CulZCl,] —>
G [CuL?Cly] o) [CuL2Cl,]
crystals o crystals o
crystals crystals
~ -

tdfm. 76. uwddsjL §cddBsty @UACLEBSHIY JSOyd2 S

stodfls Ozdail’@ydgL [ Oy lsGd@drteafd@dz or b fydzts o dgsi 7
dets ddzlz® Cddzj IsdClz C7ebd)fls GaEd LdO yed dif & jt v fn 2 "GiCde - ) dz
MsOdkddL £jlsfw § jttots?2, LOjd yYjtejL 12 vy d2OB dz
sster 2 MisOdetse Jlsmw  j Hd defglad®j fiptizls B¢ 1 tof Hzz L IBYs dg 2 Y I B |
RZORtsyHjddd o CtdsoOClky M O tstesdy, HBROSCE f
dLEzR@tczjdsdscts E&dzd BsteW O

lteddzd 30w o5 odzd d3Odzedy f tsmdzj His9 Olsj dz! dzsMB- ¢
J a3, ylsGv oWdpl B d3j sOMlsOB ddz! dets?2  tod € tsd3dz@svdagtal2 s
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d sivg d B3t Bz, &BJdedJ Sddzilsdudméd §to] HEGH IS jod
Mis Odzdzd L Oy dProfMeCy(d® i 1) . 1 tetso jtoC O dzZOdzdydw ot
ddzls j oo @I BJ3XPHWE 1 IsddBBd BsHIW S OyYydw didd, or f stzdzj d
dse s OdzOdzdL O d COdzstedd3j Istedd, dzgj o©" wWeoddzO dnr.

r s . |

o
y ‘ ‘ C10
4 c12
- %c ’ H15A A G117 N
---------- 15 14
_CI @_
‘ 4%\ Cu FoEN
a1 oY, ci2

tdfm. 77. s CHHGRigdz) o @ O f stptsljdRdBieZClL] fnf tOo ® Mtz EQLt] W O

I sL sy der, s Cte@2dzj?2 dBjtej, dgjMmMCtsdz Cts5 1f tod
teOL dzd ydzOW ¢ jtsdi3jlstedw dBsdzj Skdz, ©WOL dzdydes] stk
EfOSts0S0 dsdzj Ckdz € gkl @ jnodL &) dxisdadizi H4a s @ - §
TsHdls: , jMmdd Kjydsdj Ckdvtd j oL Od &sH [ lsdedsulz
Mlstetsjdzgdj. [ Mdzd OdzOdzdL Jteso Ols! o dzdwdegdj L Isdm WC
[Cul’Cl,] §©OClsduimMSd dujddsdyudz® ot ofjn bty n f d
ftoejlsitcf jodBts COOd3gd Isdzr » dL d3j dzd ded?2 ftcd § Jted n
(tdfy.) . sttteHddOydtsdads 2 kL j dz CBdsjEadyto L dgjteddy J s df'd
dL HsHAdNEo Ho zh CDIstsdgtisalsj { Istséts, dzOB dz¥ HOj Isdf - it
Bisdzj § Iz dzw to dz’CRHL Cis dzls @Iz’ fowL j2 d o O0dzjdesde § k¢
syddz BdZqLSEd HAEY ofpjr bty s WOL (uvOBd 1)d- ut
desaly yds dzokd, O bOSCHJ B dfHdze didgddaddaztsdats 3 Gute/ X fodftst
dzdh ! dO dzj MStsdzr s CteOHEZMtso. RL A dzj degdw o istef
dzd BsteW 2 ddsckzls Br sty ftoeduddets?2 dL d3j dzj dedw yo jlsO
L z2Ooyddgj d HtsMisdecOls! HjMWIisCtse GtOHEMBSS .

vOB®RIYO 1. [Mdeso dz § ¢ jstljSSEtAQMC o J )l @s@iitEsadny ' = BsH(J
¢ s &5 dACELig).

[ dzddz©@ MmewrL d, |O EG G
Cu-CI(1) 2.2219(5) 2.2307(6) 2.2147(6)
Cu-CI(2) 2.2008(5) 2.1836(6) 2.1898(6)
CuN(1) 1.9679(15) 1.9938(16) 2.0011(16)
Cu-N(4) 2.0348(14) 2.0098(15) 2.0259(15)
VG tsdz, GtcOH.

CI(2)-Cu(1)}CI(1) 104.42(2) 103.09(2) 102.57(3)
N(1)-Cu(1)CI(1) 132.22(5) 136.93(5) 137.72(5)
N(1)-Cu(1)-Cl(2) 100.81(5) 101.56(5) 101.34(5)
N(1)-Cu(1)}N(4) 79.95(6) 79.01(6) 79.74(6)
N(4)-Cu(1)-CI(1) 104.31(4) 96.23(5) 96.45(5)
N(4)-Cu(1)-Cl(2) 139.41(5) 149.38(5) 148.86(5)
N(1)-N(2)-C(6)-N(4) 2.8(2) -1.5(2) -1.5(2)
N(4)-C(9)-C(10)C(15) 38.6(3) 35.2(3) 32.0(3)
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) dHd BB, jdytej udmdzj dzedzr 7 W OClttess, fShdse
LO dLdsjdejdedj S©OMSd %OL ftod §jejntH] Gkifs
&2 f dLdsjdgjdedjds EfOStseCd stsdzj Skd (tdh. 7¢
fzf OC o C 52 &sdd,S bidds EsEE dig&n | fils Bk dslsbsts jis g da
Hi2fkod?2 lhklsmise zjls.EG] fiskeiC ddzdes o 1 js daf 5B a5 OH
edddHddzse " &5 YdS OB MeedLOs s &sdj Czd ipdy
flstsw dzd § d3j ¥ H ENIN2NZEEN S fistyfisls Grafczv j s 3.58 . uvfOLto
ko DRlsBEC kol fowHQizOOdedMmtso MAd Oala Od BsH § 2 Miso d
siejlsd? fEhEGUEEYo @ISOEQ O MHjeydls HJdjcdr j OFf
sl OLEG L HJj M deOBdzf H Oy 2@QYdlisj dz' delggd Ml jj dgJ Gweizp O bzd
fsMStsd Sk o HOddzsd® MkEyOj o MjCddej L OHJ 2 Mk
stejHdz ] wWOMMIstY dad jNINGNACE E MG ipls @6 el ois§. 63 ¥ -
Elsfw HOdz hj o tdigli fitc Qi deiesiadz
G EG 0

tdfm. 78. v OCWEL O odsthdsjufbtls{its@a dzr 7 BsHdW GUIBGALH 2 ¢ s &Y

[Isdzd ydw IERfsEs iR je W OL OR sty n fsddBstty so | &sae
wildegd s dzOB dzs HOJj d3T 2 §StWHBS C to gy IdsO daddefLj AU - 4]k
MCtsd S SBEOLBo Odedj LOLSHT N j2 12 WOL' ja I
SBABHI®BE2 H&' SBKOLtsSo Oded™ Misj EGROGEL B LMY B s
otej d3dj dzd HdzW tBKOL B OddW, §oMmMEtsd Sk LHJM o O
CjlbjtesOtesB3OR il &GP dd OiOd wisdiz' & HS) , R dglp giste  Mdats
usts fted StdMmlsOdkddL Oydd StdfdjSno d. Oyjlstddk
o dHJddAEE] Misj 3O d@Bsdzj ¢ 2dz Gy lstsaidd BicsH dgOME 0L YfRPs o 2§ Is
sBh dqtodesets ff jtoj C4pddnBdedz® dzdfj Mssldzj Czdz Ctsdistf dzj € MO.

Rdzls j toj Miflastew Aiss B tcOL s OdedW ff sdzd BBsteW s  dzj
[220,221] ko jteyHOs h j &gz, ylsts yjd o' hj o dztsls dztstds
HaW dCBEa(dIv. 570 B Mifglse dlsj dz' dztf dzth g fzisth) s B 5 4G (6O o dz
¢/ MNB BSHIOIEPYGY dzOd Bj dz b s f dets s-alkdish i ests G555 @
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BOJY MowL O0dzO f Ij &, yYls©dE®O ohflshedrdusdz tipls j foj dad
BXZOG SH OtcV  tipztdf GLOSRs@fpk sz dzw todzr 7 yj §f syd € .

s ts a3t dzj Cub?Bry)[[CuL®1yL*Bry] QUL fioL?«Br]2[222].1 stetsh ¢ € t5d3Y
CulBro " Hj v dzd dL 1 lOdzsdz' dzsets tOMlso ste® o & 53
CBLdL’Msmls@odv ds 1 : 1 (tdff. 79). 1td MmddasjL
ftedotsHdls ¢ yYoOmMbbdudsdkkz otfmilsOdsse dzj dzd® § tsdglf-dzj ¢
ds?2 &OMMmj BMOHSO). 1 tsdzkzyj dzdz’ 2 EtOHZMEGNSIRrOH: d3j t
CH,Cl,, CHCl3, dzj L dzOydlsj dz' dzs o Istsdzztsdzj , 9o0mLEIBE 220 5D 1f dz
Zzydls: dzj EHOdsh!, omMicd Sk ftd fMistsw dzd ds-tc O
dztsy j dzd v 4 fdtOL Sdz ldeseas tadiCir Ilagesdij Clgjdm 5 d fyfiydzj
ftsOdedz’ a3 toj delsc j desilstezS sztodzsets OdzOdzd L O @uidd H ks
wL?Bra. [ tdzv BOddtisddrsey j dzedd 4 § JOL sdz detsets ydS§ dzO
OLdr n CStedlsOdzdzOR, GltBteOdids 7 YjtejL MEzlSd- d
LOydd, MmMbole jlsflse j dedets. 0 .10 15t digmys(ld o) j, lCisBn Q) ¥gk$
hjBz CoOdzdW dS-Odidy ssage, §isdyddes? §sdzzyj dzd¥ - IsC
OCydv o shhGu@yzse dzf il B ¢ B)d@Blkd §teislsj C 05 h @Y - HiG
dzj dzoBi,d3 Ul s f tadPesriduskzsRlz Bt dB3dtetse Odzd ¥ ff HicOF &
fsHIse jtex HOjIsfqw Isjd3, ylsts ftcd HOdz dzgj 2h j &3 of H jt
yjdedj dzjmMStsdz Sdn Hdzj?2 foWoedwddm! 8©igO dpdgjairyls
hjets Miset? Iso Cubt iyl Bris@MlsHS®BO) . | OB dzs HOJjCBE) o
HECul) J c@OiRge z0fmzjlsmw M) HOddz B tOBBIL [ 223, 2
f dzj COEd, f) -(R5H d % j -dedtdz] tc Ol-cicdy6H o ¥ j dzd dztf d te dLdsd H ff dagts d3 te ©
3.1.2, [225]), o Stbtotttsd OSyj diOs dastH I jlodg( Ht
dsds Mz yO©j d2OBdzs HOjIsfqpw jhy d Btotsd@dtetse Odzadd - ff c
BIHJdso sets dzd e OdzH O. CltsBz M tfnsesEmsjojiz jlsdzjdgOsinmts
dzr 7 Bjlsddz dz' 7 cGwkzff 5 MteOo dzj dzd ® -(3,5H dWi jj eleffdlz o
f d tc Ol-cisoey,6-H d % j dad dzf d tdg dsdmH'mlzi f tod d3j tetse BBt OcC
feslsjcoOoshdn ftod LOSCdR fttsyj mMmMOn, cf&s EZdREs O
l sMitsdz Sk Booikdiese Odzdj ftosh ds o fdsyjddj 4
pdLBr bsyds &3 6jlbjtesydCddui MedB I icodsk)ds siike pH
Yyt tsdts fesdmMrsHdls 5 1 dj Skttt dd’ dzsgrzdds, | Bdg) dac
Hs B HdEslsjC0Ojls H sl wipdets ) dgOH dBjndedzs tods Hd tjs-az0
HiEs h OW MR j BO MEzBRdtelz j sCu’Bri.o tOn j dzdv CtsBf dzj $ O

H(1-X)Brx H(1_X)Brx
2
—r W \@/ \@/ . X

N-N N-N

N—N \ 7
CuBr, \ Br — \ _=Br — \/ cu—N )
/Cu‘ 3 N—Cu
N _— N - \ N + \ 3N—"Cu /\

»
EtOH “Br i-ProH:  N—X4 Br N7 \ N-N
MeCN Br [
(2:1)
BryH(1-x)

powder crystals crystals

tdf. 79. & dEHCBrE [Suli.gefBri SEUL%0L*Br]2.
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ve jtH' j Cu’@il*BrJ(x= 0.015, 0.076) fhsks] d
Ctdff dzj € Mige, dpitsHdi(te O d 7 LdJ LY g ts jOo3 ISIPETYIS @ BIfs)dz’ ds-ts s !
ZOydtdeds 2 fsdzd i §igC O sdzg@ 2Bj BilstcO! H s, NiYeddad Ltode
deset’fdfted B H ddzso sets Yo C aftisalzORG KOYM] FOGERE St
L°dL* ftedotsHdl ¢ L Od COded® CuNCd ydzj dgdstisdzts Isdgjols O
[Cul’uxL*Br] (x = 0.015, 0.076) fls j fH dzOBr if @@ § s i dgd
NS OL" 90 s d&zO Hd&zddzOR fMmeowL j2 o §dwOL sd dats
Micj Hdzj C o OHtOIs d Ydzs G BUL B Bz dzw 0 1B OL O. P768%- dL
dzd B GE b B zEWigh. |

v o j toH OwCull,QUBr.lf sMistetsj dz20 dL Bsdzj Skdz Ho AR Wi
5 C(tltstsCmMBFBddzj dZ8 Ho kW BSBkdEEd ) Bds ©s teiezPds
GOdzhEe?* fYtwdotsHdls ¢ L OR COdds CuNEd yads jafizisdets 1030
Ot HOE BRG] §f sy jddd 4 oL tsd dséts yds dazo it

tdm. 80. ulst@’dt’Br.GBsdzpPS PE5, Oltsd B0 o (rdsyjddd 4
(f dz) o QUL [L*Br], (MY ePo O

[ 7 MOos dd &zd Mstets | daCyl’CRlts BHiLBEIS Brslo fyty Higfls s j dz
dZse d ydz' »  § s &Y ddj) {CldHal] ¢ § @R s 0 j$ difndyiOfis'tc djo- O
sOdz! dzs, slsdBjlsdd3, ylst fmlstwOslfHibd | ¢ tsHgipsky i itsde B ndst
Bs?2. sttstHddzOi @y detizt 3 CobbHeLc OU Higslsdzd ydy ©ls
[Cul’Cl] , o fdzlz yO jColffHslj] H dddd) dag R O dts iy o tizg dz@ 6 Iz f clsizd o3
ltod { ssBolEIPL O L[sMistelzC sz tc daDC s LUy ] k4§ OF
[CoLCl,IsOC | tjOddLzs smw dzj tOo dzgsd3j ez’ § Mistsiss d
flsw ddgfd fiils j &g 3. 55 d 4. 8AMtEsis(ern) lsdytste drlf & Q fidbsd) kzG o dz”

d4 .67 U), ybt ESOLro90jls dz0 ke jddyjddj HBdd
ColL’Cl,. I 5L i3y dets?2  fedyuddets?2 sy jls fdzzy dls! tc O
od3tsH d W d OO ey dzj QUE@D CoL°Cl] , o' t.Ox O h j j fwyis dats filpcplg jo

dsets tOLotteslsO fdedBdHddsotsets d §deOL s5dz dzt
faBsHdW S @Ydj 2o o jddujddd tOLotlsO ¥ j dzd dz
CfJedRBIHddeso sz ydSdzz. 1 dzv  Col’Br) Is €t dp)s & & 20 Bzd )b
Ctod MisOdzdzd yj MS OW k4§ OC 59 ¢ O, CulBelzd dztlzd ts 5B 620 15 I8 3 f5 dzts f
sBtocOL MisMHEC Jdzesor j] HIBj toder j] 0OdzlOd3B dz( 9 CBlsts
Htezd dzOH HtEkzetd O tcOMEpEY dz@af’lp]3 . 15 s Isfo t53ls figdsapQUitt
cdydz j HJdjter B dzOtclz yEGHE S d3tf dzEIRFCH]Y. §f C O EPS s o
[CoL’Br;] @ol%] HIdBjter o EZfOCtolj dkzOC dsdy dzr (5§ -Bls
sBtcOL dgz¥ ¢ OtcC jlsdzzre e EC &ZOHCEZ, O -HEOQpodbir B
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[ dzvs d§Yf dzj CaEtCh] [iLBroL dzOy jmdaf{ OCIsdyj MSd dzj @-Os «
szter o f dz.ls! | judsm@dddss O dz' j [l . i7 8 Cwf®@Mld.Cul?Br,, fMtstsise
fMlse j dedats, BdzdL € ¢ L dzOyy ded® ydmishs. iy o eatzw tszfso i
fMlso ks h drCliigees i Hdetsg= R. | B dEZOMISd 6 jddjer n
mg§T) kBr o0 7Y ts11, 78 lss 2SCOL" 90jIls dO MdzOB2 4 C
flse dw B 3 CE". d t5dz0Bd

s s &Y dzj Cur'Cl] CuL'fBry] [ 23 0] Mddzs j L Jietse Odzd 1 5
detetsdsd H Q) dk})@ BIOHY tod S s dBdzOlsdats? Isj &3 j e OlskztejCut tod
L= 1 : 1 (tdf. 81). [BO CtBRfdjSMO wWodwsIlsfqw
[Cul’Cl] Ctd&f djShr M L sYW[GERCd dEdLEEEHEST L O dzd fiy
dqdzls jtoj de" &8 o  &zOdzj § sdzd BsteW L BO, §sMSsd Ck
dzzH Odzs ! B &ZOtlzy dls! BEKOL 5o Odzd W f Sdzd Bstel dzr n
CiRf dzj S tse JEOHE O f)ls SOHGEHHOR 6 4 / IPYOHMeCN( 2/ 1) (L Oy
fsfdzj Hdgww M ! fieddgj dzv zOf! dzOBd § ted Cutf@if)dzj H
Iz y0j HBdkes?2 ¢ tdilsCuiid L Os atc GLal§idE eCenak H ek dz
dets ¢ o d fls O dzdz" ) 3 Hils] Dsafgle & F&YddlOdaizse steff
dz@ to d fls @aelizyL™Bra] (¢ My Odzj ded s, dr SOy Mise 5] €z
desMistezCIskztods 2 0OdgOdzd L, dets OS] HtsojHjdd sy ScC
Cts O0dzOdzs G O {ls‘;'tﬁd{stegljf(jz@m_ﬁﬁlﬂ)izc[ dzd w

! M\/

N CuCI2
—— "CuL'%Br"?
EtOH AN N Hal = Br
HaI CHCIy/EtOH ~ °range
/ /)\ plate

crystals

CuL' Hal,

Hal = Cl, Br

tdfm. 81. wddssjL Sl Cmse &jHd M ddcod

s s dzj Cuid®Cl] [ GuliiBr] dLtsfistelzSC szt ¢ tst5 tesiddj ooty
COsROd &Bj Hd-yded ghBSdztz Y shftsH dstd30 L Oy i @afffd H
(t Bff., 8PBdzsOC tjLbd sOI 1?2 CttstHddZOYdd L O
Yyd S RICN. ) dtcOL sdzd dzff  tof B3 H o dats o' 2zj W tf Cisdg [ dpld , 3tz
f s smisw i3 € tsdzj y '@ Po dfv s76ult®r79)(A3 (e def [dztati O H
fMsw s G dtedBdHJdzso sets o W J ded dz' dzt€aliECl]W)tc O d d3j3dkls 1
(CulBry] ). 1 MmtekSlkzOR eBdnr § 6YHY L Mdde =EOs jdz
Hy2Mmlsedw dBixHE Wjdddz d" &8 d fdedBJHddse &3 €t
CsBtcOL 5o Odzd ¥ yjf suj § dednfiflstsdr dpdHvts ddsj ytifled y j dzls to t
Wtz tfzted B AU Oo dzwv s s 3. 722 (@uCld 3. &B81 FB(8M)( 7i) H
Hoaz€ul™r] (tdff. 82). 1dwOLtd dEPOH BRdlsytso®dza®s t8d
Cdds sBtOL A, EfOCte ¢ O JCusfick]te ulsiers dzrdsy il d&gj Q
MejHd EZfOCBoats bty n d&se ol ePQBd | 0 coidj odaidis ki
OdzOB dz6 HOjIsMw MIsjCddee BIiNYHE T dqOLtsdz dr &3 d f dt
f sdzd BEGWID Y HEz fdtcddBdH Jdzso " &3 WO di3j delsOBd . I o
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tsls W OCIl, yls@ul’Gly Winjlsdimolz®! lsdizrdgjj €[ ts dz! aytfists det=0ynjadddls 6y o
tc &5 O dzdats dfs =ARKO §f Jied BdH d dzso sE s Yyd s dzO, ybsts fsdots
Bz CcdBIOB®BYE. Clts o' L' 90jls ftotstesls W,jdzd dz dats?
fdiedBdHddeso 5@ s Stsdzr yO dzOdBG]. 7 (1e3))f Wds fif¥s®. z2j (IsB Iths |
d2' n-"Misj Cddzetseo ™ n o BPHHBBH Y J tpdazd 22" &3 d § dtod d3egf+ o
dzd R dBsdzj $ zdz. CulL“Gils @t Bre tc Gnj did dz' dzOv Gtk f O EOR |
tctsdzj Bsdzj Ckdzr §JteOL sdzddzf dted BdHd dzso 5G 5 dzd j&-O dzt
Cdadze . [Jjde h"dd LdzOyjdedw Ecedztse d3jyHEZ W J dzd dz' dz
[Cul’Cl] qul'Br] § 5 MtcOo dzj dIIEG §) s BPEPEED S[OC ¥ j BRY 15
Mlsokzsls f Odzr d3 Misj S ddeesor d3 sL OddsH j2Misadw dz

tdfh. 82. wulstcsQUEALH] (g dz ok i O ¢ 5 9 CUB°ClegkdrjicPl @ |

vOBdZdYyO 2. RLBEGOdZ j Hdzddz fovculd’Q,) (GuU'BH. zcdzr [ A] Hdzv

[ dzd dz@ o v [CuL™Cly] [CuL™Br,] VLGB [CuL™Cl,] [CuL™Br,]
Cu(1)Hal(1) 2.212(1) 2.345(1) Hal(2)Cu(1)Hal(1) 98.88(5) 98.64(4)
Cu(1)Hal(2) 2.198(1) 2.326(1) N(3)Cu(1)Hal(1) 136.73(9) 134.8(2)
Cu(1)}N(3) 2.087(3) 2.073(5) N(3)Cu(1)Hal(2) 109.61(8) 111.2(2)
Cu(1)N(12) 1.961(3) 1.933(6) N(12)Cu(1)Hal(1) 97.80(9) 98.6(2)
N(12)Cu(1)Hal(2) 142.49(10) 141.1(2)
N(12)Cu(1)N(3) 79.05(11) 79.1(2)

ldud i, 6¢ow ¢ cutls eeBrekts dnj SHiasdl [z dzts2  H dzv il
Gtz 2 wodw jlsmw fftsfiagcfisistcd d 6 83O IS fiplsienid WS s i3 dzj € fi
Mtsd v ddaj ded w A Wjdedazf dted B H d dztso © 2 WitcOc a3 dals E
oL OdBsHj2Mbsad?2 COS jHddets] yjdzsy o d3j dzdets B ifzOG T
fr. Jljeowilsds, |kt Itj sk jHdaCuRiold hqulliBris j dyjlsosd r H o
f SHARBSHWh 8 oL Od Bdzk® ttedj dzsOyds HbEY BteOL s O
Cudsf dzj S se MowL Ody MmlsjCddesd o B JCuCEdz) fuddd-j B
Lso OdzdBEd®, 0L Ctslstste’ 1  dzO B 51 OfF dsfiplyy ts Wnlds jj R/ dfiglise. 5 (S|
[Cul’Cl] Qul'Br] s ¢ saGi’dd ¢ @ Off tsdded d3, CulfBlf o j fipeeisQ C
MisOdzddL ] IsMw G dtH WSSy slsmizlsmlsokzjls flsj $ d dzg

3.1.2. staiflidd dhnrogddidHE d tc O-L-¢sdy) § d e d B H d dzO i3q
[ e Odhf LY, Blsddyos sy ddh! L OdkjMmisdlsj dvdd o
Yyqde az®. Clts ffsLotdw jls ftetsmdjHdls: oddwddj L O,
distets j dzd j € s BY dzj QUIT@D . U BreBiR2ERB'1 ][ Md dzls j L  tedsd O
BsHj2Msadw INtsdy M@ e da Quztsdz' dz 7 ©OMIse steOR 1 t
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lted MddelsjLj dMftd Lo O0dd: Liisdldts] 1t sEEHISH d dzi
d[Cul®Br;] tOMlse stew s sMw o Stoc @deds\QjdeibedN;, o O fipl§ dotstf o
My Jdsgd dr MBjMmMwn, §dsnt toOfsGuBStdeCi)Br] o § & tzk ji ¢
fted o' Hjtey do Oded d tcCUMRIA s tc B CFHBighpulj(C2 @ [1) , jo L
Metd Cdrn Ml {6 tsHsliss tEisdgfdaisjoCdhj dzd QUL Els | 1 d dijbaidis
dzj daftacdzj Sdzr Oyjlstsdzdlsted dzO. [ tsydzes ftoj HYf sz Is!
dsdz. ¢ dzOdzis ¢ d YA MeCNR] a3t folz]] &ldnj L[ d to 5 & Gukd L’ §MeCNs j OC y d

X=Br

CuXzL%=1:1 CHCI3/MeCN CHCIz/MeCN
EtOH, T fast crystallization long crystallization
> [CuL5X | - [CuL5X2] [CuL5(MeCN)Br]
X=Cl, Br X=Cl, Br crystals
powder crystals
Cul:L5=1:1
CHCI3/MeCN
crystallization _ [CuL5(MeCN)I]
crystals

tdf.udBdlsd L ¢ & B Cdug) Bl eedd Odz 53

s a3t dzj S M) fj HEL(HNd (dzd IS ® dzelzts E3ls fyw S H dats W H | totizt d3d
HddzOyd sdzdetsj] CAaligy @y j s BO IS j StcOL His. | 9 OW L 5€
Is 1 OtsdBOdi3d OLtlO (Ol sdz detsets o LY o tdd dsdfts df ik
[CuL>Cly] CulBr,] Hoj GMlsOshdjmw o jteh ddz Isj Ot H
Oo[Cul’(MeCN)Br]  GuL°(MeCN)l] i O sdstsds G Odztsc j dz@ O MECNIS 3
I s tolz ¢ KCRIEOB]R QuL’Br;] dzOB dzs H Qs IsfMw L Od3j Is dz' j CuitdNisicdzf'y o
Hodetstedzr = Obtsdiice OL SISO tOL dz' 7 ¢ LN tc @Y fztzgp tc ¢zt
zd ude O Ismw ftod 1§ttt sBEuiMpPHtsd i a3d (2l
filsjfjdd BSdMmdzj dedw &RjHd f + TG BB iR ©' IBR
Hdzddz mMeaweL j2 o fdqteddisdHddesesdz yde< dzj .

| #
Ped: {}*%{

84. [ tsdzj C[@UPB]C W@mm}s o

V] OC sBULGl] [ GULBr]  SH(SH85) . [ BdjSkzd tBEAOL 2!
edydzr j] fOtr. ¢lsd GOdsSEj dz0 BHdas?2 Bsdzj $ zdzr  dzC
ftojfwislsokjl t©jOddLOydd MisjCddeses' n oL Od BSH
Bsdzj Sz tedzzs k2§ OC 59 C g ST@E I£icGIstsy § Iz toff @iezd dstz dz s
dzzs 5 Qo dzs®Rj todztsMisd bk §-QL dals € &y jf xS &0 ¢ SSeazd ysis ) §
s 3 b GUIBGLE ZQUEBr) sy dzts wOMMiBOlstede Ols! € 0OC f sf
ZO - P#HOOd Msor 7 By Bsdy € 2 Icazf B2 . o L ©OGCuL’alp] o
d[Cul’Br;] , Ekf OS¢ o ¢k Cal’(MpENgHal dgtzxc®E HOMMBOdo Els
Bjteseo, MmowL Odedzr R Bj y HE sEtRe dfiggf{dz fpisifjj HvERdftc @
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Bsdzj S 2z Mo WL OdzO vy j dple[thyish klgd 3Ky wztbg sefts * d SH Azt
yqdS s bkEyoOfmsebkesls o Msjeddzwetsor a oL OddBsH]2MIse
yd¢< dzts o fI’]ler]ISOE)dZWJIS ~3. 4

1 dfM.ufB@C 50 C O s dzj EuBBrg ts @Y PleCNIBE.0

st dzj ¢ M’ d B H din Odzddgj@fEuUSId CUL'J[Cll] IMBCNT B ' dzq
MddesjL e OdzCulfiis ] o OfEE L @s:Ll=dflv - 1 d 1 : 2
fdzz Y OW d dis HiEjH S St H o dzub 2 jSUs M is I€ts taff togzOds s te H d.Hzd to t
I skdadudj i s di) dzdd t'6 ehdeilid 6. dzd % § ) CutdNiny s ts v
Btsdz' hj, yYJj dCutbl@Aimnislesty dedtgy jIs Brls! Mmow L Odets ) ds sdz
detsfls ¥ fdted BJHJdeso sets WisteOG Bj dzals© Btsdzj S Iz dzr - dze
dets?2 cokzfffsrdztsafj dd C ststoH d dad to SN(pYrdedzis(d3izO BAHS s d@zl’)]” s C
osB jdn Mtk EttOR Mdd dts dMCOYYde d L ORY sdets T
omMi2 odHddsmisd, §Otdr j odezlstedS Olsdtsdade j figsj ¢
o' 3 WtOGdB dEastsds d W j dad dz' Ge®ImM)L CuRh 33 3 . ¢ td Quh'fijlls s W
d3.71 3. 8 GulClly, Cgi yj dzlslesdf B O St dzj MO Hj diisdzfl
CteOfmdzzs + 3d MM s (StsALsHeOE |, 3 .03(.H d B3iS , 15 ISt B txtpdEl: etz
edd COBuEdds [IsjlsteOt Hicdyj MSts2. Clbts sl dztsdzj dzd .
9C s B dZEAMBF)HO( tOL Hjdz 3. 3. 2) vybt Mmftshtse Mige-zj
H d)( Lfp Hdzo[dzdzlsatsdzdztsaIZB 5 B dzO ) Is 'Culf*#BFf) #:0.0 dzj dzd *

Cul:L'=1:2
MeCN/CH,CI
%L o
Cul:L'=1:1
MeCN 1
> [CuL’;]5[Cu,l4]

tdm. 86. HddzlSJ Ll)ChdeZdZQGCﬂaEBCBd?)JHd(

s OB dzZdyo 3. { mdgwevdej 2 Hdzdlszstemd sdedzr §j k6 dz 9 °Clih §QuiZBrf &z tc O
[CuL’(MeCN)Br], [Cul’(MeCN)I], [CuLl]l d COLY,[Cwly (HoO j dzjL QodMmddr i dsdzj S zdzr )

Cui N*(pz) Cui N*(pym) N%(pz)i N*(pz)i C*(pym)i N*(pym)
[CuL>Cl,] 1.986 2.027 9.4
[CuL®Br,] 1.984 2.015 10.0
[CuL5(MeCN)Br] 2.111 2.116 14.1
[CuL5(MeCN)I] 2.096 2.101 16.0
[Cul]l 1.948 2223 10.6
[CULLL[CWl] IMBCN 1.940 2.195 6.3
1.932 2.252 11.8
[Cu(2)LY),[Cwls L 2 Me CN 1.944 2.213 3.2
1.936 2.258 9.5
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tdf. 87. ulstGuiEd] M®EAERE E) O utcO dzj dzadj dMC O j dedW S 5
flstekz ¢ ICEERBR) O ([ & yJj) dzeutHl (M cPo o dH oHtsd §dsmCshisd HOd

l jtoj ntsH GUISS dzdzd @ &¥esdlzj . L Od3j dz@ W j dzd dz' dz' RO-G to
Lisdz dzsdz WO i) dalsj Rwsdzj Skdzrl) o tocf s6Bizds S MR dzs
flstets j dad W  CrishoRifciiz Ctindstodzj € ) t5H IR LB 1 jBticis@HE] HEOH ddg)
> CtteHdded totso Ot 8 dz ¢d disE 5 wad ¢ dzd oNeEN) dzdsias  Cdistilf ¢
fl'e CotstHddOydosddzs?2 MY jtk] Ok &BjHd MoHEY C
dzd dztf d te d d3d HdedEpHEE @ sditls H dokf { st dzj S tststeHddzdtetso O

3.1. 3. s td&llidd S 'dpd]j tted@L-ddr § dted &3d H d dzO0 Bq
sStdi3f dzj CMMl) dig-BidHF dtcOldsity §f Jtcd &sdH d dz2Od3d M dals
oLOdBEH 2 Mise dw s s@El) |sfls dzié PR shistpid d' & ©o

ZOctejo Odedd (tdfm. 88) [231,232]. 1teddddBOv ot
WizdeS ydr melfdilf dejfdef? Mddzsj L j dMiftsd Lse Odzd dBsdz «
2 1 d 3 : 1. 1t HOddz Bz R g dgdeyg NS tsd3th dzP Gz ez L @

s Qo dzj dz YW GUL B EBEAL,  CwLBrs, yYlsts HOjl chdase Odzd j
SHo zrl WHjtodesds Mistetsj dadd St dzj Cftse . dtsj H s dzd
zyjd M or MsCddid o' A tsH Qdgd ydldesRd digss ¢ st Is sy lswse d
osMMisOdatse dzj dzd v € s BHflizj I ts ds d BRYS ts diaf| 16 @ dag Owizf[ ( © dzOh

= — CuBryL#=2:1 /(\( m
/(\\N( m on N\
N~ \ “N

EtOH, T N~
\
NN Bre N ~N= C\“ "Br
Br Br
CuXy:L%=3:1 \ —
O EtOH, T WN /
N Cu/N /N\C‘u -
X X X=Cl, Br

tdf. 88. wddidsjL d ftejHyts@eéBBCHSGLdQEERE ddj ¢ &Y d

b o oY b dzOes@eisigd i ¢ 5 dsl)dz 1§ fMdzd ¢ SRMEBE © zO e dzd o ¢
HOdzde' RIS stesMC s dd d OGdzj Istnh d dddfls d W e Qizjd

sBdj dzdzr | oL OdsH 20D Y Odsjle bzs g sd@egg H j dzdj =& C
112



5B Bj dzdz’ | QdeGfiplicf B Msfistswls dL Yy bdablsds @ ¢ tsyzdd
isHd dzOC s " d3 My ddetsdz (t dfm. 89) . RfMMrsHWY dL dif sdz
f dzj SCipL*Brs, CLLCLLJCwLBrad d3j 6 Is Ho kR WH jtedzsj Mistets] dzd j

H, (§5.1.)

251

201

15}

10} ®

.
.
ey

05F g

° %, o

0.0

50 100 150 200 250 T (K)

tdfm. 89. uj &Y e mded fijls QoctEQp BiClti By @
3.2. st&f di)s i baEiHE( StedH j dzls Ols dzr di3d dzd ¢ O dzH O d3q

l esetOBRBBO  dzOh dan  dMMdzj Hse Odzd?2 © B dZOMIs
fif JteOL sdzd dzff e di3d H g dzts 0 © d3C3ts ez ¥ PLUB Paisd 1 § WO O dizPz
sfstseo © fklsy &3 s jHjddw LOBMsdlsjdv, Mfshmosdss
6s yYyd<e dzO. Clts § 5L aNsNjrlstms] HAEpQiES Offs jdas jdR 19 df O L sdzd dzif
GOdZH OB d ¢ S tsdif dzj @ ighndzPH HEOdedgeidso(jH s ff W 9 dzj «
ndidd Ctdfdzi CMtse ) fdteOL sdzddzf dted d3dH d dzOd3d . | C
[ HdzO  dit2-( dzd T e+ B} (1 -4 of te Ol-chsddy f d to d dgtf LYK (L OB Is d B,
dzd ¢ @dmoe dzv | Is fywizd tizef et B30 O dzO dzts%) s o5 Kzt wiCRUAEY] 4 ff e O L 5 d
1-d dz) f o tod BefHifdel® L™ 2( 1 d to e2-fcp6) () -f d to Ol-dsod)y § d te f B3 H
d2,46)8 iy dtcOl-dsoty f Jtod d3d H f dz" W o dzv 5 Is i,N,N-lstaisch H dFiEls Klsc
dzd ¢ OdzH 59, -(ftte] H-BF i@ (121 d to Od-chsolt)y f o todf B H o dz'  f dals § t
sded 5Bl jHddwe s Isted toOsHdddsRdz &ts el SzpoPs By (MO o
f JteOl-dsid f Jtod B3 H d dz' By dets tOMMBOIsted o O ¢ OBE 1y
hjets 24(6)8 dff d toeiadafzt dtod dsd H @@z d tc e GB) (1) - d t6 O 5z
ddz) f dted d3d H d dz'e (BgFy o & PR § d ted dsd H d d/4(6)8 diffsdsty P+ o dz
ddz) f dted s H ddz' dMmMdzj Hs5o-DIA ! € ©&O s, ¢ Ofidy dzd [ &3
zd G OdzH 59 ( MsH zZcHOR JE dj s @so ™ 2 WicOc B3] dzZlsP- 58
e d ydzr &3 dzd @ Oden Oz, ftsH jtey O ddi3d vy dzls tc Odr -dz"
dz' di3d Is § toff of(HfYH ftel@csoB( 1§ of to Pl dizfet d to d H ezl d 2Q1-6ts dz
ddz) f JtedH d dzO, ¢ ttistisdczvjtc dgrodgefv & Clsdr®@ M fifO o5 dzd ¢ OdzH s 9
dzdh ' d&Oddyd) EOSkdr o CttteHddzOydsosddzs?2 RddBdd
fdted BdHddzso " B OO ORI. 1 tod L lstsd ftosdLdzsHO
dsflsj2, SColtsterj HjZOHUEST qEEGYy §dzge tes?2  d&zOIs W -
CkzOmMMmtse dzdfcjGalpH tsho,. rltdsw BjlstsHT WEkdS ydtsdzOdz§g - Oy
sduimSd dujdsduyds , tj0Sydd dzlftojesiion vdzsfetds ko jC
g BdHJdzso s WHs) dzgesafds. US tENEEN-Is 4 b tedf sl O ls dzr
fiyj delstcOdz! dz" &5 f Jted BJHJdesor 5 YydS dzsds Hisf 2MSC O Is
Slsdzd yos h dafmw ddh:! (odtsyjddjd3 dzj sHddzOCtser 7 Bt
Uj delsteOdz detsets  f dted dsd H d djtsteo, 664y (8H- d)td ©lerf@ER( f 2@ s  d
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ddz) § d ted d3d HIAdpte{de OXfctsd@)(6)( § d to Ruefdiafzf dted B H Jdetse, Od d
¢ ow otsL d3tsy dzts s otesC dtotsa € do dzd SH d dzO SNS\gN- -

IstcdH j dzls Olsdz" = dzd 6 OdzH 59 15 Isyn)j ldislsiidsthdiz jdis dp dfwd tdiptsH@HORt
COv oBL By dtsMmis! off jtcor §j BEHJjIs dhf sdzr Usp Odep d3td
fstedtelze " drn Mfddtser 2 fjtejatsH M bjtdBduimidd cd

3.2.1. s tdflidi Y tgedddl(6)(1 -§ d tc O-L-dflry § d tod B3] H d dzO0 B

46y -} dte OL-dsdB( § d toePefdimzf dted B3I H dz' , S OCT 4 d =
fqdtcOldsty §  tod d3d-6 ff detc R cfizzf J o &3d Hd dz" , dMMdzi H 50 O
OCbdode" § Mtsj H-HYAD Hdzd Vs EBKY E R A d & d B isdzeizl ¢ 19 d
CO¢ 0dOddlsduimMcdy tf O0cj dals-( - ¢ tc@histefiiztyf af otz d 8 o iz
(§ deeefdazy d tod 3d H2@AdE"] [dApipdzj Hise Odzd ! d € OC Hzf 6 C
dZzOvw  O¢ Is d-b flapipdpwf g2y dted B H Jdzse sMmdetse " o @ fgW L 'dz®d
B H) (d thkzh jMssdvis! IsttOdzlBf e € argetizC > § 28 P dzis

eddidst OmMMdsslstedds Mddzlsjrt Mjtedd ¢ cBiidClNosle d
[CwL®Cl] dioPCdh [246] . St CtsBfdjSMmr mddzskjmdtsd
fMzd c OB d3t EBOdsdz dZ 7 ©OMseosteOR (tdf. 90) vydls
BiHd(1l 1) € 5810 Lfeodijdsdis] oeEzdre stz Clskzte, H AW -fd
dzd hBsdz! dz" § Mtslsdesh jdzdw d3j sOdzdz : dzd ¢ @dzHlzr 1 9 H
olsoy toHkzs WOLE CtBfdjCh, do&j:sFapj. slktcd jd sty e dLt
Slsdzsh jdzgdw 2 : 1 o IsoYtHEs WOLE &sekls B! o
2:1TiHo kR WHjtedy 2 JIP6IBYT dfj S Is[r Gaw S dyfHdgjtEdHCR] Cu A OL
Cdf dzj QU0 [ BB eOL zj Ismw  dzj d5j H dzj dedzts  tod § sSfigs j o
NOhjes, cfd Mmolsdesh jdedd 2 : 1. 1twd o Hjteyd
[Cul®®Cl] o StdzZsOCIlj f &Olydz d3 tdfQigtisipsts @) Istoldsds W &
Lissdd dz2Oyddz0j s ©BtOL 59 Odad ji ydetlss Y R £ & d fi) I Getizdz i
[CwL®Cly . )} sdds] §tjo wtldClj e YWadhel] [ [Qesd hr sH dIs
dzj MCsdzr S dn Hdaj 2, JMmdzd 1o OMPECh]ts teo "y jdigrsidrtsoS Ogj dlsiisvO difc
Isj B jteOlsktej. AOLO Yjlsr B Cld v Bisdg dsts B C ts ezt dfjsScitp
SHdSMSOHd2dts?2 ftesyjHEZ' BLTCLY sdl yf fjad 9 s X toff 5)B K
LIsOdzsdz! dzr 2 tOMmlse sl Htsigias) QMaffdf QucCl 1, dzjsss A
90! ftod OCCEtOldtsd dzOctej o QLT . SOEJ fjlsHOdedE) s oG
HECls fowodwelsmw 5 HoMisdyjddd dzOfr h jdzdv HeOfml
Cd3 f 5o dzj szfOl] W @ALTL@HE uipd s § d3i LEWEH OH fted Mistsis
BjlsOdzdz : ddeOdzh 2 : 1 ftod € tsBdzO% @as QL ez §ectd I
LEzjlsfmw C€OC juHddemise jdede 2 ftesHESIS o AtHj SGdfm
LT 908 ls dz0 Is 520l dwQLisn W] GuetsH EZCIstsd Isj te BsH d dzO
COC WOoLK [ uetsHizSIssdg Cddzjsdyj MSses € 5dzls tets dzw
[CuL®Cl]] W sted3Odz dets By jls ttOMMdBOIsted o OZChw. Sroifdzdy
BEHj B OOl edChls ' d LoDl S[OCuU §f sdzd BisteW dz' | BSHC
Mo, dBRjshjet MisjndtdjlstdtCldg s@®dzdr H Odzdzs @Rdzjin-dz
sdls! or ftsddsyj dzdj AftwOoddzO § dzslsdesfmisj 20 (1§ sdzd g
wodzw jlsfw B sdzj i thigOBdidd HesP dats’bCls M b § O U j Bai dizts
[Cu,L?3Cl).
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edlszoydw f fd dais[Cul ¥ l0SH@z{Citf Cld ts af LT4Cly[CuzCle]
wodzw jlsmw Bsdzj j Mzl izl ¢ sy s O @) tedgs s )] dzdzfs2 |
lsj dz2 dzs, iy Gead dsdi Moslsdtsh j dzdidls Oxlptsd@ip
so stcOr ftodotsHdls € orHjdzjdds o IIsey teHbks WOLLE
fMlsj ndsdgusiEflp.5H,0. RrRdelsj o Mdes, ylsts ko j dzd wpj dm(@ Ko
] HBs Motldash jdadv & lsOdzdz : ddeOdzn 2 : 1 @z
f@uwl*ClL] , ded ¢ Hbklny Bd¥ H j todCals2Cet dtf dzjsisf) ® Py j
Zsed ¢ dfudlCLn BeLL>3Cly ) , -fias] Y d&j Bz BQH B 50 E&d Siss H dz
s f sdzz ¢  HAB@ISWO [ Cludzj H 6] dzd.p €3 &js¢ Itz Obzdzd yj §S 2
¢t CdBfdi CMO (uwjets o dzj OB Ms 1 O dd &3 sz $ S O3
GdHteY 5B dzf d3 R Otc OCYls tefistad odedjCagiiefm @y Hldzd 2 M H j o) dIs
Cokzffr o fodsyjddwas 3 d 5 §dtOL tsd-dard s def€ =
detsets Sl dzj CMO  Bj*Hag (19 diff udddafO diptsstss dits  j dzd j o
I smébd Sk kdd d N jdedd fusaihyisduizisdi@shf dpGtdidsdo ot didshy azW!
ClBf dzj SMtse, dRBjeshdr Bd hjj lsdsh jddj &jlodz
Ctolstster 2 dMftsd Ltso Odzmfw ¢ O tOfmlsostedlsjd? o
fMd3j ! Et @QH [[HdBAECd, | BBEOHGoOdedrs £ 5o SHASE S SH
[Cul’Cl] . utde Ct5 ko jddujddj Moslsdash jddvy djlsOdd
EtOH : CHChtf tod o jodztH jSdzj dzd 5 o Iso Yy toHbkz® WOLEZ BSddEWH,
qasj s hjets Misjrdtd) s@detle’ &. B85 dzls ¢ jldzetsfiilstc 2 € Is Iz te dats G t
MsHjteydls MjBdWHjtedzr 2 GBI IS fipd 2R 1 oS desiztz 2 [ GuC
Odzd sdz Clsl’Cu A 5t iz dzO 1 556 5 ftsj v ddaj dzd W By |
[CurL2"4Cl1J][Cu,Cle).

ltcj HiNlsOo dzv j Isj didzls j Bfjfas Dot dzls j L © d fsiils 0o
dzd ¢ Oz @y Lz mdzso g 3 MddalsjL O d MsMisOs s OdzOdz
tetsH s e j dadz’ o3° (dedoefPldzasdt] L [ iz BsdesS ted fiyls © didaf 26 s d
fsdzz yos s dL 1 sO0dsdzQddzEd Mgk MEMBPs : d CHEBI
Meslbdsh jddY &jlsOdkda : dadcOdH, ftdtesH' tOMlss st
ddL Oydd, bt MY HYNdsof) tlh j dzdzts s¢ dz@wu k25 | W Ob &
Mdzz @A Oo dMd i sls Msisdash j &dw 1d3j s@dzdz 2: : dzdle @fd
tcOMiso stegflsy fatzw j sMw 51 dzts Cul*Elelz'. 2 [ S dejof Sty © dzdz'- €
Yyoelsmw o twjLkzd Ok ¢€tcdmB0odadils6e wed g arj b m.d
MlsOdzdzd L Oydv stsets MsjHddsy dzd¥ dL sOCdn tOfipse s
fodotsHdl ddh: ¢ or Hjdzjdad® o3 dz€ ts5C tod fls Odzdzd uj M§
OL&dydj ©® ROBOSIjt] WMicdipls@ddad? Oy ddEj Mis dftfs g i t
Hddetso 5GIsj Myl deO® 2o Quddsi® R B jLls d dz dzOv G Bl O , O dfdsdztc
fO. lwdmkzlmsodj {Ikts?2 ctekffr Hsdyds §tsddy Ol
Me OH, EHG@H] dhdsj MELYEL QHIdEH j dzd ¢ € B t5 dz)/WMeOH/BMEY tc dz
Ylsts ogHupdzEdds RBj ZSsStedmsOdkzzdyj MSsets sz ls
CtedmMsOdzdzse (o ftsMmdzjHdzj &5 MdzzyoOj ). [ tkzets?2 o0y
OdzOdzd L | teOL dzlf Y BD RAj EHACLH Y CuiCPmow L Odz M) o' dzd W
Gsets Mstslsdash jddy o&jlsOdzdz : dzd 6 OdzH  dzO , M s Gg-dzo
dzd j | lssets Esdz desets Moslsdash jddw ftod MddasjLj
fesHEzZSC s, SwKd] HEBSCH ] todsdses 6 SdgfSdzjes Mipdzz v O j
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fMissedzd o' Hjdzdls! CO¢ BHSWHjtody j, 1SOS yddze®dzfkt
MowLOdz® M kjd&k Ut o Mpst@&izeg chfcf @ d dgp dzjf Ytz-fzC |
HistetsH Az jJiIHMBE L f) RNotsttHdddictse Odzdzr d3d OlstsdB30d3d = dzts
Bzse W H jteder 7 OfMsydOlstse. Cltls H©EHSC OO dAf 5 4§ to s
HOdzdzr 7 Hdzv SR dzj SMse AREREJHD BjuHd( 1 1) f ddaec

CuCly:L23=1:1
EtOH
> [CuLZ3Cl,]
CuCl,:L%3=2:1
N~ | EtOH, ca. 60°C
N3 1 hour
= N N
N N
X CuClyL2=2:1
L23 EtOH EtOH

1 day 3-4 days

> [Cu,L23Cl,] — [Cu,L2,Clg]

CuCly:L?7=1:1 or 2:1
N7 | EtoH > [CuL2’C1,]-0.5H,0
N3
= | N
~_N

N
\2 CuCl,:L?7=4:1
N EtOH/CHCl3 27
127 > [CuL<‘Cl,]
CuCl,:L?7=8:1
CHCI3/EtOH 27
> [CusL%"4Cl4,][CuxCle]
NH,
N= CuCly:L3%=1:1 or 2:1 or 20:1
3 | MeOH/H,O/DMF
= | N™ NN > [CuL35Cl,]
2
N N=
|36

tdff. 90. wddzsjLil) S d3tsda S ff wabs Odg HAf, g L*4zd ¢ O dzh O 3

ubbtosjbajomjn Mjudda dedv n 7 dzts &dH @ U jj g teisIO)N
BOId Ui MCdj Wttos gj daldh L= q ‘tycodgigy sdishiphrj ClAzid ¢ ldd 1 jif3 ¢ d
Ckdzr 1Idh ddecOdHte ¢ s dHtaodrd)jcismEEstdzfsy § 7 ¢ ¢ dp@Gig] €
BOR] degd H d dztso sEts, N o 6t @d teczdetiee tesd 5Ny d S dzs o .

AOLT S s &FRPSILO, [CAEal], [CuL®Cl] d *TIgu lifsMmissils o
WHjtds R dBtsdzj Skdz (tdfm. 91). ¢ gk s ©jcuaPd s tsrg 2
GOV ddzi f O ddgE dz] Tz ZCL][.CusiststoH  dzOydtsdzdz” 2 kL jdz O
Llsdr MjHdds dzd?2 ftojHMlsOodw jls M2 dzj MStsdz § s
lstej BY Hisdetstedz &3 OltsBOBR] Bsdzj S zdz ttec Oded Gl Bsd A
Csy Mhte® fstrtbH d ZOydsdzdzsec s L dzO fssHIse jtey HOJ IsMmw
FL d&zO OltsiO dEO hdzGe Ofyd sew g3, MO 7 B tEds S'tefii] dEOdf®
MW j®B3, 1 Hdv bitdesdzOdUdksDd bidd dE@HHE @lsdizs . 13 to
[Cul’’CLJl05H0, 0. 08 “Gifzy PCLUE d O0.068 HdW HeobkR Ctd
Bsdzj S &L ,Cu. [CA*Chzv [ 248] . 1 MistekzSEl o jr datfptsodHdz
ZORSHWh djiMmw o o jteh ddziCll§ 9 Okm®@ldze X4 fsd te O dsB HEOL (S0

116



NiHL Cllfy, O3 dzs G ez ff f ORd ) S5GLi] H dzdk As Jd3ARjHSSHeds H[AE yiL e W
SBOL 5o Odzed® Mk tOBsdzj ¢ P 1 dgrdrfi. O IPLY y d GdsALo - [ igh
ktso o btthEfRpOdgRred] Cdvicdkzs MsttkzSlskztelz. 1 jtBwIs
dodztse o tBKOLtS9Oded) oBHBESHAd n MeaweL j2 M ldSB 6!
fMlsozjls B tcOE ddzd dafftzs dsEAfEjStedz’ 7 ¢ OdizsS 2 oOlsdz 7 Ml
C 5Bl dzj C iy edAtyjQauf @ HEH

tdfm. 91. wulste By TatiMn dejsedd) 8 & dz$ FEBEEHD T uthiLl?®ClL] (f &5 yj)dzlstdisH St H
Mo WNild Cl slsd3j W dz@ § zdzS Is d to 8% (e wiPlet®Oz S Iskztej [ Cul

[sdzj SEdzO CoMfaldj SHB) [I€Cuno kR wHjtods] Misks]d
Sdzdz" 2 fsdzdi Hie OBO BjHd, SEstsGU2, CHE6BEH DED G
CONY dzdzz® € 9 OH to Olgdzlz0529) {CANEIO B Hz tS(dzdzd Is j dz' dz" 2 S s
ClI3(0.5x,0.5+y,05z) (Cul- E.3 2. 966 ) HGftdd"jls CsttHddO
His fddz dzgs dMCOYY dedetse s SCO1 HiIBO. | b2 Qlstsd
dzr 3 BsMsdSOBd. Sltsls Olsldsjdis teDin Hste s iy d3 diEEEOEY
sjltcO1 His) , BBKOL 5o Odedetsdz YjIs™ to! d3¥ OlstsBORI 7 dzts

blstelzClszte® WOLT LAWY dspliPO 5 OdzO0 yYjlsr 6y B W H
[Cul®Clgd (tdfm. 92). vjbrtj Os®BO &BjHd Mt Hddzjd
B @3 3§ Hd) d ©HJdzOtdz” &3 ( 3§ ¥ HEz o dzzlstej dzezd d3
B BsMisdSOR]. sttHddOydsdds 2 kL jd odzh daifm ¢
COYY dzdzz® € 9 OH tc ObTzlz® . W A )te, O dfifititiztc B tots o Odzdzlz® w9 Iz &
or2 d EX)Ydolstej B¥ OlsikOkd N ¢ Sstoh 6 bpf ttzo O tzdsts
CudCl 1 (2.246 i) Isd{ dillizsegyedsO did G ¢ "Czef 2 s€u ¥ j
L dz2Oydlsj dz dets CstetsyJiCl 1) G2t @DBlstsY dzd JstsC Y s tc dgdD-dz! ¢
ol sBY dzj LMCsdflsy dzs 6 OMMBOIedo Ol! $OC ©BwKOL 59 Odz
COddzO&EN", [ CgiLdlsT &8 o yjlsr ey Ri WHjtedslz®  Bisdzj
[CuClg]? .

tdf. 92. dsizjeSREA]@dz) o @ LT Ty Po O
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] thbdslddytezedn Stifdj SMses ®jHd(! 1) tcOiiphko
&zd yj M ow Moz C s EEOL|CHRCY i THg® j By Jtdds? d- [ d
wHjttdses GFICHRED dMCu 93) d Hokr O s & & S dag
stetsfd 33 Isted Ydzts 6 ts5 ) j dsdf Gy teltizsste dsO ! Odsts] sy izt ute O fiy
SBtOL 5o Odadalz dzd dzj 2 dzr a3 Istey Rl W H | g &3 gOdzs© iz d
srtej fwOChduj fEROFEENLYES CB)sMS sdz! S5 d2Of 5B dzO
J Bz Hdzw yjlbrtey Rl wHltaksets §BMEadSHa HEuiChf]
odzzlsted WtcOeCH] GRS CoMY o HY QY G6Bdzj, 2 OITUNo W
of jtodW jted2dz n VW E@EfREjdESOAH dCda'l 2. 21 d 2. 2 4f-i .
Mlstsw dz@1 Cd3j ¥ HEz yj dzlsteOdz daCly o te @ g gl Bzl 6 2 dz'Cazd
[CUL®’Cl]* dzO dRdets e 5 H dzd dzdzj j o ' N jit2Q iR ®iOK jCdsidz\Rj, 0 ' Z. 7
[Cul’ClI*mMeowL Odz' fg BsSBo' B OLSBOB] HBjHI yYj RlsteO
dzr 3 P dzstedH A B RsMisdsS Od3d, Ho FCHERE a0 L dedzgg o

setsteHddOydedzdz 2 kL jd OktsBses BjHd o Q' t,
dMS Oy Y dzdzOW Y@ REDgZz@u W . 36 d 0. 18 HW Ho X ¢
odMmMddsr = Oktddte Cul d Cu?2. e Bitarn OlBX&RO
fj BIWHjtedetsets € Ols dxi@gizldr, ) , CulBOCH j CUWBIRISHW sfqw 9
f ORI H O dZ ydgtsiksf disC s B 6 OL 59 O dzdats dF =dzePh. 12 40 s 5 A dBHiz] A
ydtsdedzr 2 kL jdz yj destcOdz detsets Ols ts 30 CHT, H C uod |, oty t )
v jls e 2 ,Q 0OLs@B CAsu Cfr [CukBEIg> v § @b fIstly  fjj-too T
@il sdzd totso Odzdets e ts fj BV Hjtodzsets S tsRY dzj € MOPM A & &

tdf. 93. wbktsjddi QULBEWIA ) ks & ¢ B R JCEREU [

Cdzf Clstetsmy H)4 J ¢ B6 ] dsjtctdls'te ts iy f-iptf) 2 ¢ Iy -6 & Yov-v (
v jlsfyw tsHddd L &jlstsHtse dLEyjddyY tOmlsse stetse
Listsls Bsdj dzs, O s0Cyj bl WOCl, ylst® Cidifldxg S i
bls, §sHYOMm, ojMm! BO Mty dsi Misttts] ddi ompddisss
dzd v  fd fmsijLt caabcU®d  C i €.

v jSIter MdiBiMji2 © CObdbdzdzts? BB &ZOMisd -5 C o
fzj Sdzr 7 Wisttds, dd&jrnhdn Msjrdtsdkjlsteds d&jlsOdd
[cult"™cll* " = ¥, I¥®) HjljffsdBBEl MOB 2 ddalsj dzfipd o dz 2
sEsslsdsh jddy ®&BjlsOddz : ddecOdH. afjclsdL"=fsdkE
L?) MmtsHjtey O ¢ d[ Waslefdp @tz y j dzd j dzOted 2 MsH-j 6y
odHd iz, M 1 ¢ MbEdeOS Ml jj Rdzddediasd tNmmizrur dzd s tis- d A
sj, CBlstster 2 dmsyjls MHjtey Ol! 1 Isd ddzr o dzj Bftsc
M jSClster tOMmblSstctte : CUCl (EFOHL  CuCIEt OH) dRtsH,
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fnd e dz § f dFfts ugites! O IdIn W ts te a3 " dtP s © i O He] ol itz
U Is 5 B-fi5gf Is o dztf d to d WeEH 2 df, d tokR+e] dim d H e SBH 6 d dztf e B H d da)
COL detsdzd G OdzH dz' 7 S B dzj SMse. 1td Llstsd MyjSilter
L2 Yldzj Hj Bsdzimistedtelze s HiddE OB s OBt d3 EicOL 5,
Westedsr , Mo jty OFFH) lzds@tdrL Zylsmw? ¢ “td)j OEtyQ@HOn d L
szfaztse d “Yf JBAMAS B3 sted ud MEdn + EMY Jtedd3d delstso o
detc@isidz? COOdzdL Olbtste®. vistse' s jtedls! Olsted
ffjCteorn, & Mfjyddd dasofididBdd dtcihn®gaf tsip ot As
dz7 7 ttOmEHdstaes@mide s 1Cu: :1 L( Et OH) - §ljt€ debc\Ddidzoiz’
dz' jOs@dzdf! o ftjStwOMmdesds Mise &zOMdd f dzOh j2 Olsls
L%, dz@tew H iz ) f ¥ d3 Mitstitg dgy s H UffigitH j dec HOB t§ Q) Gitlls te o3
[dz0 BwOLEjlsMYW, ujodHds, ddifj Sl toshftsate " fiisc
Bj dzls 0, Mgz Chtedzddzescft M giseEnt cd tebs-5 |
skhdn cdHisSdmMfdieddddruddesser n/ fdied dBdH ddesdzse ™ 7
Cdzj S lstetstfipt RS @M MMdzj iz B 7 tOMso Stese o
ftedmMizlsmisodj n dsttS Zide Os@uE4BEE k) SMHCad $ S -n dzt
M wBIH(!) ddMmMlsOBddz: dz@ o tcOMmlseostcOr o otSLyHED
Hd(1) o MfjClttOnr dBsyjls B'ls! fowlL Odzs ) o tsifyls
fsHise jtey HOj IsMmw  dzd lsdte Ofls 2z Be3d .d3ds o] OFzMzH | to dz" Cls)' W s to
[CusCl]' d [}, HjljSldtekzs sMw Istsd? ¢ Co : fff=j& sk On
(EtOH/CHCE) o ®u4:1(EtOH/ICHG) . mtlw ddzlsj dzifd o detsfls! j st
o jdzd S O, t©BdzOLEY jided S stclOFn ChtmEddtezjls ) §tod Mk
BiHd(I 1) 6 Glsdsh jdds ¢ Mbsjrdtsdkjtedd or Hj dwvj
[ MtOodeddzd GYtsdzbyj deder § HOdeder §j M toj pizld® O
(MeOH/HO/ DMF (10/ 10/ 1)) ftedr diigjds Gidrd2 : fr) tsosdsctiBsczHj oA
4 jCIstc tcOMlsoa stc®, MtsHjty Oh jets toj Ocjdzlsr o sl
ekjls ddasj dzfd o dzr 2§ d $Cul@l]dzts WrHdgldjdrisiPd oWdEdpls ! H o kz G
B4 dzt " § . 1d¢d fted Bisdzjnyz frosdssCod)ns i ls ety dAfvss o
[CuL®*(H,0)*, [Cul**ODMP)]>**d [ EPL wf jClste OMkoasttd® f MBlso
p0dzd sdzdzts? 5B dZOMiIsd MisH J'tefy EHO defscff Tzls @ it dz@z 2 C f IS
B HL(IH)j 6 OF j B2 4P dzd & iz ® B Eau €tk O, MsH jJ ey O jets to]

20 1 9 COldtdzdzts? tsB dzOMiIscy] " df B ClsCHOD B ¥zdlfs d t
Mdodz j] ddSd EZCOLT" 908l dzO tBWOL 6 ®AA].( D MFOKH js¢
ZOB dzs HOj sfw I jufYEEECuttOMso ste® (20 : td-)

ydls §dSd BHdSWHjtedsr 7 n dsH S § (G dd ew Hozdfipdiatzd d
olkzs v (-dfS by KW H jtod 7 20kESd S[SAEY tOlsse [ Cu
vOCdd SBwOLd, GZJEBYHjKd j 6 Ods S sdg® nj
B' sCsd3 n dzslpd MG dsjsHiaeMN-dzaf § H Sdzls Olsdzr 5 dzd ¢ O dzH O d3.
WOCIsdud MSd, Mmistetsdlsj dz' dz@ d3d W tcOC d3j dzls ORBd 5 dizRE-t5 W
ZOR Mtle jlshise e h i  Mis A jedmtOoidid) Rl j #85j Ly j
olsoy cHkzs WOLEZ ftod dsBr A Mtstslsdesh jdedw i o3 Is @zdz
f dzj CIPCLICULO dzj cdftslsjlsduj MS di jO daOdidee |8 oz g~ T ts
fMse R dzstlt)H Gy dEgdHEfEd.0ddT (sdz0c0j B3, vyt WY OCkstkt
ssddudj, wodwjlkfw dOdkdud] Oyt &jlbd dyls
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MskzS bzteOn Pt OEddod tso O dz§ | MoNEMLEORS HddD B dzt H O j o3t
olsoy wHis?2 ¥ joffBdBsdkz, ftjfwismisoakzjls SBKOL 590
fizd ¢ Odidsjdf Bs s oW dzO- deBEEUYF H jHear m ¢ OdzsC 24 e Ols dz A

3.2.2. s tsd&flidi W rofl)dnidH fg4d(Bp-§ d te O-L-dsdl) § d ted d3d H d dzO d3(

utsj Hdde]diid sy dzs wOMMBOIstede Ols: U8 L PLI2O dzk € &
dzd ydj tils f§smdjHdd-, o f§wodasyjddd 2 f§dteddddHd
Cekzfflkz, yYbt Lo tdvYj sNNNH o HnjisdzdGdsdz’ ro  d2dOsE) displst
ZOydd ¢ dodz0d3 & s Odzdzts o LidaBdij] . iyt HigjfiEyt@ls ¢ Ardz Qs
bztej] dJEcOdH At GhNisss O, & {§cdzOd®als dfftsLsdss Y d
Cod3f dzj SMtse M 4 Isd B dzek OT dzH s ,B T tiokisH EBEORE | lsksiizinizO
Hdlf  f) dzd &OdkH.0 Bd

vwddzlsgqdzls jL € sy tB Cfiptsdzd PozlfOsdOL Odz dz0 t d fn.
fesotsHd®R j ftod Bsd dsd3 Mslsdsh jddd tj Ocj dzlstso
C R djs©Ofts®? 3§ MsjrddB3ilstedd. vejddyjddj Mol
CuChi L] 6 : 1 QGCbfifEyBEOLE) ftedotsHdls § orf Hj dij-dzd
shdn Msjrdtdisteds  dijHoGRd v:H j dedias@ Gul {asigglllzg ¢ R s
Y Rl WHJ tedzts ¢ tCwWICBlgkY dfj (IO tdH d dz0 Y d sCadZBrelis & eeP s
dzd j S tRGuli@HN@] [ fted1588u ftocdosHdl § jEB HJGdH
{5 HOdedse" o5 { dzj d3j dzsdetse s OdzOdzd L O Gk ¥Els o jsladpisiplsize)jdisiz.
CulCl,dL MMeONWEHCLf cdo sHdls € fodzzyj dds € tod il dzd
B e@LLCleln.  t § OC ydw Ol mdu@lp dzdd™ j ssdzd Isted dzj fted o tst
HolzRil wHjtodasets Md3j M OdzdzBwl@0lE dzls dzs e s S sdlEf dzj $ MO |

CuCly:L3=1:1
iProH
> CullcCl,
N™™S powder
A -
Z N N
=N N= CuCly:L3=2:1 MeCN/
EtOH T CHCl,
L3 » [Cu,L3(OH,)Cl,] —> Cu,L3Cl,—— [Cu;L3Clg],
powder / crystals powder crystals
[CuL’Cl,]'MeCN
crystals
CuClL’=1:1 MeCN/EtOH T cucl
EtOH _ 7 MeCN 7
> CuL’Cl; ————— [Cu,L’CI;]'MeCN
powder crystals
CuCly:L7=6:1 MeCN/
N™™ EtOH EtOH
g t > [CuyLl7,Clg] —— [Cu,L7,Clg]
74 l/\l N l\\l N powder crystals
=N N= CuBry:L7=6:1
EtOH EtOH/CHCl,
L7 > [Cu,L7Br], [Cu,L7Br,], + [CuL’Br,]'EtOH

powder crystals crystals, minor product

tdfm. 94. wddsjLll) ¢ o iEREH G tsds dd3jj iz (@ ls t2dtd dzd ¢ Odzv O o3

wlstotsj zthj HOdgdyr 8 toj dzlsc j desflstelz C Il f dtses isf) ls@ezdg Gz
9C OUj MNBFtdH | dzsOlsdzg & @@ PdzH  af &@idahioy 2 9 Bz j s w

f e dds. CuHPHBCI M didsi i s Ho kR wH jdetEfo M ©tij dzg
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fMHiczd sd3 B dZOG S H O Vs to g A o) YffifodERizt th offHy. 9 5 )CUF* S oSS H d
Hd dzd s 9 OdzOL° s dzp Pz BBAR® d ¢ C S5teH d dzOyd sdzdzr 2 kL j dz
fJeOdgEr @, 13), ¢ Htskizzis @is shedztsteizHe s © dzdyts i DAz s
vlstozC bzl ¢ tsdzd d3j QuezlEl) s s iEsy dgififii@Edlstcd o Ols* ,F -C O
oY mi WHj tods S thatsslis i3 Wt Oc d3j dzis@idie} ,d VidAD 6jdfy lsdelsde
MhdeSCk yYdbsrteynl WHjtcder n WOz dzlstse o { tsdzdiEk] to
dzr 2 kL j &zCuDIlsGuistsee fls 6 S Oty Jy dzdzOW  C 9 OH tcCDINeRZO W
t=0.09;Cu2Cls, = 0. 04)CWRBi@E By dzdzr TuCh.o OH 6 Ols

tdfl. 95. ClIS@LKCH@ERz)e @ %tOcdi dls § 5dzd i to dasR’ClighffftoyFedo o

®___ & x

tdfm. 96. 1 sdddj tcOCLAGIF.5USO o MmtekSkkte] |

s s B dzj QUEJCI] MeCN W o dzv j Is fpw SHdEYHjd & (66t
sted ¢ s dz0dz! Z@UNALAis OB Q) , jcEB fd3j " OCwiZElg MegN dzls dzr
HolkzRnl WwHjtedsr @3 (1 dff. 97) CuldG\eCNsALe@z ' jo GisCaizdezQ  da
dsR@o dzd dzj 2 des BCIY @A EIR] des FisteH d dzO Y d ts adz! @ ) & O ) Ydalz®
CoOHKOI ZOYCUlNLIEE@HRd WO 13) . GUDBIMIsGY dBf§5 ) L Ody |
cOfmMmMsBWI®RL,] (2. 096 ;) d, bOCdd BKLOL &, MisdekC |
90!, COC BBWKOL 5o Odadalz® QUG S Y Bsls Quidaic H[d dz0yd d ©

tdf. 97. QuEdk)® iy GbLICL (MY s Od B &S dj Sd' Oyjlstsddlstdd

ulstozC bztcO Cubbflldzj P B L dzOyd ls j fids tdasg Is s &H fds
MO 4,L%6Alg . [dz0 BKOL 9 0dzO Y s’ €wliCl H j(td o fifsd  9d8t
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OO d3j HJ Mtsd H ddaj dz’ ) yd fsyck Hots? dz@ d3d
dsH ddzOtede” d3d ( dsj ¥ HEz o dzzlstej dzded dsd d o dzj " defdasts - SO s
SteHddOydtsdeds' 2 kL jdz oadzgj hdzgdr Obtsdise yjftsyscl; C
dezs § dqe®RGAOLEZ0B) , Wsttd3d tose Odzdzlz® Hokzd3W Ols s RO
dlstej &3¥ OlstsiOdd N ¢ ts5tstcH ] dzd tastipS Geidelz’ Sz IR ¢l
sdfdudess Hdzv MR IGO0 AU, C st 3§ oty &v, L
Yj 3 tOmmstodddj( 2Cw139 ), bt WsteddOd dats Btsdzj
[CulL?Cl]] By &zt tOMMBOIKLde Ol ¢ O¢ B tbAL s and dfdsl ¥d3
Wjlsrtey B WhHjtdks Bsdzj Szl .M S s @ B Odzd ts dzO d

s 5B ZEGUBr]f d & § sy jfftesdedjdgydisdzts |  flstets j dzd j B dz
WikdS ydd -eetsstpd H(t ). 98) . s ttstCHld QY Q5 dzdadz® v 2 Is jo
ZOv B df CBNGBBAHO 0. 91)Cu2 IOdsipddiy ¥ dzdz' 2 CuBrj Is tesOR dtitedz
[CUL’Bry] BHOH, ftsdzzyj dedzr 2 o COyjflses | Hoetydsests §tt
[CLLBry]n, dd3j Jls BHdsYHjtedzs] Mistetsy dedj , T XthS O didl
Istcd ¢ ts dzO dz' dzO WCuMNsBf.f - B. BB H O

tdf. 98. ClL@] M@ O &t ZCBEHIPE [ ) datf ol o O ¢ dsj Gt ‘Brdd(ff 5= o O [

[ e OUdL MtsH j toy OlsH dudgjil dfdy & Ol-dsddz dzr | Gk fr o

2 d 4(6) fdtod B3dHdRASN-IStEdEH jydSAisizts 21 t€dts s thh of B2y d
CdsdzOBE Bj sOdzdzso 1 Isd G tc HAOfL " dzsdigiz e slds € dizjsfiA tsdz'M® 5 1S
Yyqedz0. Clbts ftoswodwW jlsimw o L OB bdetsds tslsdzd ydd tcC
@ZORBHWh jesmw o fYodsydddd 2 {§ dNddddadHdgddatsfpdiassots ¢
defz yOMlso s h dd3 o CS)s MEYMROUJd, (1 HiEkze?2 flktesd
dsets YydC dzO, d&ORHWHN jetshmw o ftsdtsyjdddiHEGEY § ¢
f  ted Bd H d dats 0ASEDE Clpgh O (¢ ). 99, wvOBd 4) .

C5(pz)..N(pym) R C5(pz)...C(pym)

\,/N \\/ A
oz ] AP
7 N°NTNTR ‘ b
=N N= - >
o “0a
L3 R=Me =y S
L, R=Ph A 4

tdfy. 99. Q5@ ENEEY d2fib) Cpym) o ddzj CEdzOR ¢ sy dz)ihse dj H

Its oafjn MbtekSClktdts S OOSIsj o)L tshy Octtafiar @ dZciaDy
tc O ffls E(pddd N(bym) dzO7 ®.. D&F | Bj dz' " j CHPZE Caydn s Ssts ded
COYOjls Bsd "jj lsCdsdddi §deoL sddd ds?2 dethkt
Hddzso ts@ts yd ¢ dz@H ¢ tstisy iyt ftfj iteaf Bd d dzso se s yd S dz0
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f oL sdd & das@n wHEjfr My o (sdsyjddd 2 §dtddadH
5o Odzdzts eNSf JOdfiigiiOH o dzs o SE 5 Y S zO. G OdS Y H O dzd | &
&2 cwekffr o f dcOHdEUdl fias'd yqsdj sl

v OB &zd YO 4. CypHUfiym) " GEPHL Clhym) o dEJELdFFORI) d3HH B) H @( dzd '@z O d3d

C5(pz)- N(bym) C5(pz):- E(pym) [C5(pz)= E(pym)]i [C5(pz)- N(pym)]
[CwL3(OH,)Cly] 3.02 3.14 0.12
[CwL3Clg], 3.04 3.13 0.09
[CusL",Clg] 3.08 3.15 0.07
[CwL'Cly] MeCN 3.03 3.18 0.15
[CuL’Cl,] MleCN 3.01 3.19 0.18
[CuL’Br,] BtOH 3.02 3.18 0.16
[CwLBrdn 3.08 3.19 0.11

l totso j HY dedz’ 2 OdzO @5{pz)l. Neh@nf) i ISOS (pzitzdcthym) o CBdif dz
B HIY ( d IB) v dzd Caddp@dd) dz H v dz0f),  sMCtsd Yk d
L so @lOdzdzr &3 toj dzlsc j dessteczC skztodats @I GndzOidds(d ddq € drcf
vot2Mise O C tsd3tfltej CHfifasote opBjdes) LOAM M BOISted o O Isfw  dzd
ysts tftsdzy dzdcOdHtses o 1 Isdhn C st dzj ¢ O AnIsOs divzd s g
o'k sy Jdzseo sets MsMmisswdzedw ddzd x4 t6j OdzdL Oydd
{Hds? dL fteduddz { stsets &5y jls Cop Ny v {f isd3jnde'Oe &
MC5(p2)L. E(hym).

3.3. sodfd)SsmEiwgddd @ g (] s d L4435 deW @gdad-fizd 6 O-L 5 2
1ddz) § Jted i3 H d dzO

3.3.1. st®fdichm ¢ Odsccupidsdaficds4a d Wi dadffied tc O-L-df dif)-
fdfJtedHddesy Jtod d3d H d dets &3

u d dzld254,255] s ts i3t dzjCUI{sX,] [ QUL'ELX][CwXe] (X=CI,Br) Bts G kIsdz-B ' |
kjLdtese Odzr Guk, (XsGI@BE ylfffds d Bsdz dz' 7 Cexsdibsh § dad w e

1 : 1 ftstslse jlsflse j dzdzBUll,GLH Md L BBk kS Is bstdBifldtpre], i a3
C 5 &3 dQUERCI[CUCl T € 5 i3 dzLCALBr[GuBre o € ts B A © Iis &3 dzj € f
[CuLl'Br] . 1 Oc¢tej o Oded LCul'f-BsfiCwBId dzlsfjdadj j[cts € ted fls O @ezd L

isd ydzets Bz o tsf)fis @)detsto tezf)dipidt dABIJHdEZz U J ded ¥ M3 " O dedets :
[CwL'Brs] Solv (L OB Is d d3, ylsts dz0ctejoOdedj ddzd Hdzd s
[CuL'Br,] dzj ftedotHdl € f sHEGB M3Ez o tshhis@dsts oodgsiip
Hlf Hts DB HYOS 1 Ists dzOB dz¥ H Odzts ! 1 Sints cgtfd ok RIfRGERdz
oL Bkt HOMEZER MazEyO] dj ftsdhmrtsHdls. sEzgd
s j 1 d dgutztf.€ls] Solv, dsekls BT st sdzz yj dzrCullfBly] QoS y d
] sffyls Odzts o dzj dzd jCulSsCH}Bobxj f[@uet¥,Brs] Solv d3j Is O dzdzd U j M S 52
MeCNftedo sHdls € §odzyjdds § tddScadsoo@iRi. M §a,
fsHsB dts Md3j " Odzdats 0 § dzj dzl$)de" ¢ O filjfitscls O lsftetz]) ectgofswIs fiply jdz+ed (
f dzj SBULMXJ(X=CI,Br), O 1OSY Lwlé'slkidpis|[ §{fsdkzyols! o
e OCydw dd Mistsise j Isfldp GuX (XFCE, Brifys dzfy 2 M tigj W' (zj) d@fdijds d d3
CuBrizH tsB dats  ffinssitziz{ usO Iste | OEBY fifdj Is O dzdzd W j ME 5Oy Bl B @b to
dzj sBAaHdBs ftosd 90! ] HCId O s dz' HLOSE) Qg I )if) dig
123



mslsw € s REuZIXE ®=Cl, Br) Emlss2yo HEZMP, t©OMkott -1 Is
Emsts2yde™ d Hd&v MddasjL O o dzifels dg®v H @ ldz3Edg R j tdL) .s¢
cdfslsjlduj MC CALCIE@GIdLGMtsa) 5 QeGIBCY dedd fsis dz

dzd GuCl: L= 1 Culc2™flcd Mosldsifddy0 : 1 dzj ftde s
NjdOj &3 7 fesHESCIBse, o MOWEN [@ripzy s BHEls § 5B
CuCly:L™=1:2 CuCl
EtOH, T MeCN/CHClg
> [CuL',Cl] [Cu,L'4,Cl5]'Solv
powder, crystals Solv=MeCN or CHCl5
L4 cucl, crystals
CuClyL™=1:1  FEtOH Ty EOH,T
O EIOH. T > [CuL',CI],[Cu,Clg]
powder, crystals
\2N CuBryL™=1:2
\ 12 EtOH

z
Y

[CuL'4,Br,]

:N
powder, crystals
4
O / 3\> CuBry:L™=1:1
=N

EtoH 14 14
» [CuL'#,Br],[Cu,Brg] — [Cu,L"'*,Br;]'Solv

N
powder Solv=EtOH or CHCl4
CuX:L™=1:1 crystals cul
MeCN, T, Ar . [CuL14X] - MeCN
14 X=Cl, Br C',/_,p,0
powder, crystals
Cul:L™=1:1
MeCN, T CUZPPh3=1Z1 MeCN
MeCN e
= [CuL'l,] XN o [CuL™(PPhy)X] —— [CuL'4(PPhy)X]
powder, crystals X=Cl, Br, | X=Cl, Br
powder crystals
PPhs (1 equiv.)
MeCN
[CuL14(PPh3)I]
crystals

tdf. 100. wddasjL S tsdldzj S il di Odgisied zd H 50 3 H «

wddzlsjL  tsHdztsw H j to @(NN)(PHEIRY dNNPEP, [N jsB 5L dz0yC
NN-2 j dzOlststsB te OL Iz P RPR 3tsiaiffs QudHy, s W d detser j dzd ¢ OdzH '
My smtse bkdakzyh j ddw d Bddzj iy dzlsiiz’ NEN-Aiyj odRIsiiddos e oz
dzofootdzH O3d-26 §1256 1 jHjdedj dzdc Odzh O, - ifizfp €Y todrtizis©O§ qh
Mots2flso ® ( dZOftod di3jte, WesM¥ddsotscet ddcOdHO) Q- tel
L 56O @WOMIJAUMO d Bk d3j dz' " jdzdvV B J L " L dzz Y O lsdiqoidzjoisy W difls
Mots2Mlso® GHdSWH,jKdd) R L OBEAHZES o ¢ Bfskd Ghmsdeds, o Oy
fsLosdzvjls o BftejHjdydedzg" = JtojHJjdZOr ftotsoBHJIS:
[ 269, 270] . vydlsr e Ow 1 Istsls B d3j dzls, B3r fsMisOtcOC
¢ 5 B dzjCulij®Ph)X] (X=CI,Br,)d ftetso j Misd RBOSC Md BOd dzts ji-ts dz
Htso Odzd j dn Mistefsj @A Yd df M HBGE,By [Owll] 0 jisted
dzd 2 sMW ddesdz fedotsHdl € sy dds € tdq g f
[Cul*(PPR)X] (X=CI,Br,1) (tdf. 100) [271]. 1 t5dd¢tdmtodd
f dzj ¢ QUESPPR)X] Eflsts2yder ftod RtOdzjdzdd dzO® oL HERA
llsd StifdjSmr o Olsdgsn¥ MeEGN, MEGNCH 9] CHLLR Iz fiplothlswy dse
dzZO oftsL HEZA ] THAdECAS |t Gotde jadgWasj dzj ded W S tcOME d dzj' -H
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Cdr Hdzj2. Gl slsCafYPOL)ial s RE B C figls [dr ChdZPaks ¢
(Hal=Cl,Br) , Cwltste’ j BUYj dz te0 fifisdctste GE ddglizy & sy 2 @+ .
dets "-®S yjfsstedz &3 Mots2fise OB Isted W j dzd dz¥ sf¥ d gzo,
Hd) . stedMlsOdzddL Oydw & dastedH e ¥PRR)XBOCSIHRNH ditsedso
Hdls ¢ df fodkkzyjdds o oBdRls O desdoysdnls@azdsss.
[Cul(PPh)l] (ol E®QIstsdnOded j &3 H o kRl Cwlildzs ¢ sdz2'C st dz
Besdets S tod OB » twOMsotste] dzj sBARtSHIA LB ISBC

elstets j Hzd § sl dzj S MOR ¢ Oyztsd j W] mizeh oiz) Gzt t6 1 o dzd to Iz
C Obtdglz &jls0dm®E dedduy jiRis@ts di s tsdizs dOHsdsasdiRe ts
Lsdz! dzse s yd§ dzswatelz f i ddf joto firlfddZs MlstelzC szteOR ddgj j Is
fdzj SMOM) oz wmlgq Ydzj dedz” j CulyCly @ aimizts Vel dsctizis O dzj fd d3dig -Is to
dzsfdls j dzr 2N FaiN¥pynd °© 1. 9 CLiN*(p2)°232.6 ). uvOCOW
Lisdd3d wOMmigEm W] Y thd B" Is! Mo wL 0dzO M GisH)skdsly g dag
COLr@ssBz f JeddBBidrHddzsa sets yd§& dzO, L OH j 2 fmise 59 Odzdz
Yy dB3dzr 7 LOB Misdlsjdzj?2 (Wjdeddz dzr » cGtelzff) o fdtOL
Hozd dzO Mo w L dDIsH S dfy j dbdy @&dj tg@zO | € sl tzC G R d WBj H «
CiNftOSCIdyj MSd Mkl igh edpjls (Codifdj Shon &jlsod
f dzsmMSd®kRd, §mMitsd Sk oL sd dsj d § dted Bk d dzt
desmdlsj dz' deBz e 6 Ddz@NYClilbENE( t df. 100) MOMISA dzv s Is

s 15 B dzjCULH>CI[CueCle] dBj jls dtsdadatsti d fls to 5§ HaPfIE talz
oS sd3f dzj Cfdetsds C Olsdtsdzj § st ffdzdntaiceptsifds’ sH® 1Y to HOGIIAR)
ELjdz O30 &@jHd o StdifdjShmdsd $ OlfdE @y v Hzostz? j |
ZOdz dzs?2 B dqeORBdHEBS?2 d dMCONY dzdets?2 € 9 OH te Ols dzts 2
e dzseo sets MistelzC Is Bisdzts ¢ sl tf Otic QREB)RIMG €dH dg' 2 0dz0Od
¢ s 3 dzjCULf'Br][CujBre] , dzOd3 dzj EkZHOd&ZsM! GROLOSCI] 4 S
sets Odad@d ) Ot ftojoteOh jdadw o Mz " Odedats o Odzj dz' 2
fts HOdzdz' B toj dzglscj dzgs¥ OL 59 56 5 [CUHZEBHHT WED;] off L sttt tacdafChids
Rdzsted Hdzs 3z € ts a3l dzjCOLAXS] (XeCls BRY dzdf Sy ™ Is [ oftsikC o0y Holmirfsy §
fistetsj dedJ € SstcH dCBNXOis ded@zmfdsjdzRdtad, L Odzd &3O " -3d
dzr j ojthddr ClOLH®LO (tdMm. 102).

tdfm. 101. ulstCulf'@ifp MBLe@BECHTLA] (Mdz)eo @ &t @iLteidh P ©

Rdzls j toj Mdzs? tMtse j ddesfls: ¢ 1 sdns fMtekClkt- weo

Hsdestotsd3 dzj f SH j dzy dedets?2 f Oter  iiplefj frfldsj tatisoidts o 1 dd fff. o teldod
[CulCI[CuCly] o 1 Idh oL OPEERNEHse QWL o A sHWY N 2 O
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sd sdz0 de@E@Egpym) 3. 36 ), Coal'Hdb@ECs Brid ©GING d §dj-tc
Hdegtdc zf @I Cdfpym) 3. BrlCdfpym) 3. 38 ). GCIsd oL OddfsH]:
Ltso Odzd ¥ Mk tcOdsts2ngeC & doy joifizs §j Wwhal KEMICL Bz cOn |

tdm. 102. 1 Otdy § € BIEUANETd e ifHS Oy SlzgisB  § Oter  Hipdjfflsls) tatt2
o fls to EQUISTCH LAl () dzd)  @UL'ECL] (MY oo O

[okRi WHjtodr 2 CUl'Blekf di€mj tdy dls  yj delsteOdz dzr 2 d
{Cumi)Lyt (tdfm. 103). tOMMmistswdady 3§ HEULRIEL KB
2.586 ) SCtttyyjkQ@ds fifodsdf0 to@dg zftse 1 Isdr Olsts
fl tcOmmICawRlky j d3j s Odzdzd yj MS 82 BIJHd (2.546 ). GCL
ndBd U MEBEt oL OdBBsH] 2MseadY &Y HE OOEdGAf &j H
i dMC Oy dzdz’ 2Culsly. Is SO dRYEEULEXHX=CI, Br) dd3j ¢ s B©H Y H j to
CtststeH d dzOy d 5 dztiz] B ¢ t=Qiyxizd ¢

_ (_ A\
/ +4
7 T
/J—r-""f"\ ){ ool al "':f'_ms I ’
=V <
m‘ ,J\/“\
\ 2 {
,«--./'E’
“ NS'E‘

tdf. 103. st el e e ditpe O

s 5 B dzjCUIFf(PPH)Hall (Hal=CI,Br) wWo dw s Isfqw dL sMmistelzS & & tcd
Lize lsfqw o  Istod ¢ dzd dzdzts 2 ff toRpMmIs tRGidzM K 5 i dzeztiz? 2 ¢ © HzP
[CulPPh)I] (tdfm. 104), ©BKOLEjl BsdsS dddds B2/cS t6d
1 sdi3iIstedw C 8t H qzdz@aph ts dzaBs YPPR)Halk  [w o dzv j syw - df
s jlsteO! Hied U MS 5 2CUNPRigs ) ls OB dzj @B stcH d dzd to s 9 O dzt B
Uyd S dzd uj MSdds MY €66 s GG d ts @aBikd)d tedf i3d H d dz) fj -L O
ZzOIs dz' 7 QUG dztsw NEB) Cu(lyN(A1)w o dzw 8 Isfqpw  dzOd d3j dz' M d d&sd o
MWjtey d BOdzts Bjdeve lsmw dted fjtejnatsHy sl ¢ s dz
Ylsts tIsd kedr tsfftjHjdvsishy, ¥ ot d ki fisOuzsea t-det &
0 Odzdz" | c-Qtiztk€ Pz pi@Ardls dzsj] otsLHj2Mlsadj d&O ¢ Ltd3j
dzOL. Of to d Micts H Hzlzd @O CUN Z 3] dz' " ®jk MguL™(PPh) C1' ] (2.1
[Cul®PPh) Br] (2. 16Bh) | ), (R Cllsis0 56 tsite)te.j dzdf ez jIs f ko
e wAliHaldd3sy jIs BT Is! fMowL Odzets fts. ) ldnjotds y jsngdefidy ! ¥, O
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fMtej Hdzj 2 HAOM '™ Moy Ofls ko j SN Cufdf N(11xkjdysior § Sts-te H ¢
o Odzdz" B Ols ts.d50dBfHdh OF P § 6 OC Is o o ji fi) Szt e s BY dzj S M
[CuL**(PPh)CI] d [CUL™(PPh)Br], ts H dz®iSct€ ts B dACALI(PPR)I] + IsfPo w L+ dzj M ¢
H dzd dzdzj j

tdfm. 104. wulststCUdMPRh)IE s dsff I &M Oo FHESEEHO dzj § S OL

[ s 3] Jsuflsits ) O -k glzkdzts O 1 H tesfjus) dfjSeaw s & H o dzO yLtscrEgzdEs s
Msted BHj 2! "t e HE O W jtoj ntsH] Bls Rdstdisdsd
BCsts tSlstcOyOjlsmw, dOfteddjte, o tsMmlsj MR- 0O
BO BH4.dA Hert'(PPh)Cl], 6 4 3. [6lAPPh)@&¥d 6 4 6 . ECELA(PRhY
9 IuEBwg et OF HAzv Mo jteh j ddtsets SCISOL HIEO Mz BBO
MY tsipts g das/ldsQ dzts dzjj dzdiji tsleh o §f O dzis gets & V1 OL D v jddg gz ¥ hdgwas
d H j Odzis gets G ECUABEDIN Z BBO Ho e tOdzdzr 7 ¢ dzs 6ui BgiCHQuilz
D, AiCliCdBiCliD, BiCLiiCJAICliiDMmtsfyls 02 #0 Az®h j &3 Mz yOj 10Oy
cORjstcO® Msils O doul*PPR)C3,0. 2 8 A. JTHEA(PRRYB] d 237 . 09 A
[CulPPh)l]. Clts OS] EZCOLT 90l dO kdj @ M jodid jf j fipl
Sls ndzstedHdses CtsdBfdj SMO ¢ JdHdHdSEBE.

vOBdJYO 5. [Mdssedzr j Mistel CeB@RIHHEN 1§ (Otteigs) Iste0 4 )s dzj S £ dz |

[Cul*(PPR)CI] [Cul*(PPh)BI] [Cul*(PPh)I]

Cu(1)-N(11) 2.123(2) 2.113(2) 2.090(2)

Cu(1)-N(13) 2.127(2) 2.104(2) 2.111(2)

Cu(1)}P(1) 2.1897(6) 2.1890(7) 2.1992(6)
Cu(1)CI(2) 2.2752(5) 2.4003(4) 2.6024(3)
N(11)}-Cu(1)}N(13) 76.75(7) 77.08(7) 78.16(7)

N(11)}-Cu(1)}P(1) 113.79(5) 115.02(6) 124.13(5)
N(13)}-Cu(1)}P(1) 110.28(5) 110.68(7) 113.90(6)
N(11)}-Cu(1)CI(1) 114.85(5) 115.18(6) 109.62(5)
N(13)-Cu(1)-ClI(1) 100.88(5) 100.28(7) 101.72(5)
P(1)}Cu(1)Cl(1) 126.67(2) 125.31(2) 119.43(2)

3.3.2. stdfdCMmr Isj btc i IsEjtatif: o tef & Iy @iad-dz] e (¢ d)
6 df jtedH ddetstf dtod d3d H d dzts &3
o d dzls § 5By dzZEEL (B, L B090d dzls j L d tetso O dzdCu' (BRs).L P O ¢ 1

qL¥ o EtOH(t dfp. 105) [272]. rrdv ftese jteCd oL dBs
Z@ls j ndsBRjsteds fwsHkzClkses o MddidsjL OLCudifEcdr L s
q1:2 . 1dLOodfMmd Bt s dMfsdz L 2j BsGEts ftstsls dzts
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[CUL*y(BF),] LB05 1 ted d3j yOlsj &F s C OQlsf DB deczts, dzj M dzt
9 ftdzdgjdiglald SR dzj Cfj CEStHdddtss Odz ¢ d sk

s 5B dzj ¢ M), [CIHBFY) MBCN d CUL'“IBFIHO, f sdzzyO@dzd dt
oMeCNo ddzj telsdets? OlsdismMW jtej, dOdzdyd) CtSlktstesDd- o
hjdedw t5¢dndy.dedfvj sigddaddd yj MECH B d3p 5 ) ls © ROBRYs) O dzd
H tCUBFyson. 1 Olsj d3 &3 tc sS@UBRdd " cMeON. y fslsd % J  Ssts oSt
Gkl BT 5! ftdkzyjd othilsOdass dzj dzd Fuls, (8435 OMeEN \ j fi
tJOSydw, ftetse jHY dzdzOW §Qeld LYBts dir dats f  fryftstascfsedztsc @& £
C tod f)ls Chand?HBF,) [IMBCN. [ dzv § sdzEyj dedw § sdzd S ted f)ls © dzdzd
6y OCyds CadBFaom L' ted Msb@siiddd : 2 d o Hjdd
[CULIBFJH,0. 1 0 oBLHER] GE'GEBE]WeINGddsd] dts B flst
Msdz o Ols dz' j Me@sdijtStdpdf tolzs s § Oter otsH' d YjtejL daf
W O L QL ] BF4H-0.

MY f sdzizyj dedzr | sdp®Gdedd W Is ts dgtfs dljs o fils €3, dif Hddd(d o dzH
dd3j ¥ ls ©HJdZOS 5o £ €u: iflsj nld & d&3j2ls to dis j-dsticdd Y dsAstioHse lds teedds o
MW jtek C sy t)j,C tsdets d3feH g R sHdl o o dalzls to f) dzdzsSslsash Wigj
udj, oduddts, fipw il ¢ CiEhdis] dzd B QO C S ©dz W
AW S sdiszo CHPEORL Q@ azdls | hdsd dzOr ¢ zOMMdY¥ dS Ooydd

Cu'(BF4),
cu:L=1:10r1:2

\J

EtOH
O [CU'L,(BF),]-0.5H,0
=000 ¢
N N‘N ' Cu':L = 1:1
W | MeCN [Cu'L,]BF,-2MeCN
N\ N | TS
X B S—
L14
cu®
! in the
CU"(BF4)2 _M_e_C_N_’_T__I___ > CUIBF4 ambient air
Cu'L=1:2
MeCN

> [Cu'L,]BF,-H,0
tdfm. 105. wddidsjL S difdjhnes i@ fEBEREBELOISO d

vlstetsj EfteH d dzOydvY Bsdzj Teez ff fydzly W §f degetlzd "N+ § H
BdH,j dlyy@lSditgf yj MSCOW. It ofpjnmn Mzyows ¢ dodkz |j
L“(tdfm. 106). ACu'GBFips) B985z ey fls Hoj CtodflsOd
LOoadMmdd3r = Bsdzj € 2dz" ¢ sdNG § BOS Is  J Jshipldafizts fig f &g Is
s § dz' dgts Chibi(p2 jQiN(pym) o € tsdsuld?j(BFE) JIMBCN ddzj fyd d3sdsy Is te df L
Mstelz ¢ BUE'GBF)] LBOb s OBdz. 6). 1 0Bd&E HOj B3] lsdzdyud
Cda®j dzdzj 6 © o C tsltgY. dzjultgif ddsjdedsf (]| kZedzr dBiyHE § dcC
gL 3 dzv s Isfpw 9 HBotsdz degs h qes¢drn ftojHJ ZOr ls 1
C s a3 dzjCALL@F)p L H05 Cstston d dzOydv s jdlsstelslipls sCtCuTh s da@ss |
d sfasd dzOH dzj y dls ¢ ydmdzz Odzd sdztse , d teiz0 S dzf tzeizizts §
dzr 3 sjBBELdyHMES?2 B[EIEZSGzwiAsR &z Of tod (3 tedets Msls d
BiHd, MHjtey Ohdn ¢ tstoH d dzddidssds. O did ghi BBRFYimeids ts o |
E s teg Hj ZOR ©Is 2.012 HB 2.847 j, ftd {lstsd o
cOMmMmstswddw ftejorhOels 2.3 . uvdzZBRHdyi sr &Y
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f sdzz Wj dzdets 3 zO 3 € ts dLicEnIsTipls Om dzf dzis iy ez9 16 H-BRN| 1 ) d
2.0002)i Hd&v (LBEX]2) Lyt Hj dEOjls dao Modk dkouFGE)stss:
I sstets? HdW COYHB2 dzj L EBEMd dsi?ls wsid) dutsinzs dails) dzt
O ted o Ols ! COS¢ MdzOB S sisteH d dad to tCail OEES 2 i) ts fif lsGpSc
2.905(2); Hdzw [LBEN]1)d 2 7 8 @t 2 fLBEX]2.) L) OS dzv yOv ibsls
sddz, Ukt HEts §wWoedjddw dzOh jcts tcGUFBE) (BMB% Q fig @ i
SB dzOtclzy j dets © C 3 dzj S Mjll) Is PSR 6 StplsAlsa=Cn frisdieh @) lsfiE @it §s izd
ddz) fdiedHddesds, Cwlstster 2 dd3jjls o di*h pE&Bizdks s OfA t
Lissets dzd e OdzH O, kO Ol fgdzr 4B E&HEez® dgisO sy j oY
Misdlsj dzv o, Cticdssky, dsfchs m dodztsd fsdfitsd ddd 1 d dets o BE 5- § 5
sz jddd 5 Gldsh jdd: ©OleMscsl ik kil © dztzs dsz O
tesW Is dzts Yylsts dmMf sdz! L so0Odzed] GJtsHtsSBAZ 7 dzdc OdzH B89
Cull) sy jls M tsmtseMise tso OB § f tisds@d) of dzOr| 6 G L ©alAf dzdizO
CotsteH d dzO Y d SRERBR) .MoWlsdf toj L Zdz' IsOIs' BRf ] @ Mmss Grads o
fOls! o COyjMmbej cdstekOd dzsé CttstHdddtekzs h | ¢ si

I i jCbtej CUS's@FgE £BMOS Edsh’ ¢ s@EpP8@dd204B, d1
(534, "p2dBrE@&OMYyjfdzj dzr . Clsts EZSCOL' 90jls dBB,  t5c
ol ssds St dzjSCMmj d jet SttsteH ddzOyBE . sHisdd Y i oz
HOdzdzr 3 toj delsc j desMiste 2 € Is Iz to dz€ e Y, (BRR)sz@ D15 B dzef dizd &t
MowBiFFtcOCIsdui MSd BHIEZOSC O, Ists@BHFR OWF) Is dasdzdzdzQ
fts MiOodsj ded® f MisOdz dz@ B3 j01. 3MMIFE BB 0 S 5k
[CuL]BF,L IMeCNd CULBFJH,0 C slstster j ftsH j ey Ols  dzj § sSBRSH d o
dzOB dzt H O Isfyw  dzj .t OMh j § dzy 4054 1 P & &) ipsE526i 5 & j1 B YIdig] 2

vOBd&ZJYO 6. [Mdseody §j HdAdd MmewL j?2 d L dduf)(@&eE)MeBNsdd s

[CUL'BF),] LB,OB6HO | dzjL Ooadmddsr » dEtsdzj Clzdzr ) .
Cui N*(pz) Cui N¥(pym) N*(pz)i N'(pz)i C*(pym)i N*(pym)
[CuL’%](BF,) IM&CN 2.053 2.020 18.9
[Cu(2)L*,(BFy),] L B,05 2.238 1.967 6.0
2.107 1.966 1.0
[Cu(1)L*,(BFy),] L B,05 2.095 1.971 1.0
2.317 1.975 12.4
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Ctodzdzd yj lso s f ted d3j
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N | HM\HNH HHH

2.2 2.4 2.6 2.8
©OMmMissw ddgF,) Cu- F

& Is 1o SYLUBE.)] GisindjoCT df HLYE WO [y) delsteOMY e 1 j dzj dad
CUiF(BFs) o ¢ tsd3ff dzjnd figdd Odsj Hd (

o
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3.3.3. s 3 dzj ¢ fr G P dzts 6y -(BG-# b | dacelgoHodX1-df dif)-
Bl sdzd dzsf d ted BB H d dzts d3

eddsgij BO MddasjL O d ] ote@®h jipzdddIcidtasita @ da@
tdfm. 1-876] 27 8af’e] c quiBl ®Bseckls Brils! §tsdkzyj d
CuX(X=Cl,Br) ) Mt kdeidpChl josis dz' detsj] MEuwXisldfsh jlded j 1) € C
fsdzd Cted MisOdzdzd yd MSdr tBLOL Yytse , sO¢ d o odHJ
COC fEEXifX2CLB), 1OC d tw©OMbottss Codifdj s Mse dzO
dzj sBRBHJd®Bs 1§ tgtwdeasdls Olagsiitzj tej . o d dzls GuL3ld 5H doH
f sSdzdzv j &3 2 Cw d 1E%jo O Coglrflzs ¢ d Y dz'Cal: L gdzso v ) ( By dz
2O ofLHEZARj]. Cbttl SCtifdjCh dBsyjl Brils! §tdzyj
kOS d o &M OdtztsS

tdf. 107. wddidsitl) S Bfijotdmseds d3i H d (

1 sdzd Sted Mis Odzdzd yj MS dj B teOL ' Cullt®Phlxt (ke CIERIzH dz
) ®sckls B Is! f sdzlz v g dzf f GuL¥'®l)j EULTE & COU'ssY dzj
fisted % j dzd dz¥ € WPHhes df (MeCN,) dzd B 5 1§ CuXe(X OCI B W dt
PPh(CuX:L*:PPh= 1 : 1 : 1). 16§’ sCul* PPz qj dedfeH j S
CtodMisOdkzdztse sy &8 j et d3j Ml fadafse s 1£ dolsf fds Otemizd @ KOs g
stso RsdsCtodmlsOddss, SCtlsttets]i yjdlEtsn HStdsd fi§ ds@dedzty
Isets Co®ild] C O sfte@dzy j o' 7 S tod fls O dzdzts sCwl Bl = idys Hs
f dzj Ci>Y,] By des tOMd3Ols tewf  BJsts d LAY of tefs@ g £ s o,
CO¢ fotesh CO, IsOSC CYL s, detstf tedptinis @ patSpl L% tdf jsO SHyGide
toj dzlsc j detsW OL sotsats OdzOdzdL © Wodzwe Isfipw ydflsr d3d
[Cul*l] (tdf. 108). muizsgveyieas, | CdsMeHchifBhH QU]
dL sMistelzC Is z te dCul*(PPIBIRY dzjsSifIs[ B Is! ftsdzzyjdz 9 Jjp-dH
dZd yj dzdd MHjtey Odedw Isted W § tzd byl © fiptizd 020y § MeSR if) s & ©
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