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COwB S M &ZOlsdzs?2 ctkf§j, HOdUSORY &uEijsdd sa
otsL sy detsisd Hdzw Mddalsj L O ddixjodzda® SCdisdis tasipdtaiEn yfds dzd
BjlscHs defagsly LOsE] kOdkedyj MSdE: S Oke S Md kOl dz
hJtesy02h d2 MR Cdsdoy jWELdRS she 52 fllse, Colser &g
9 Otc! qictseo Oded W HtodtotsH' Jdrodzise d3j 10Q dzdfttmy, H O @ikt
SHd&E dL OSkkzOd d fF LOHOY WikdHO® dzls Odz dats 2
slsdsjlsdls:, vyt dddsjtejf] ¢ (lss2 LOHOY] GOy O,
H O dzdstg X0 leefdCh). (



80 Zn-Ln
Cd-Ln
Cu-Ln
Zn,Cd,Cu-Ln
60 +|—— 3d,4d-Ln

40

stdujmsets MisOlsj2 L

20

04 A/\_/\—\

T T T T T T T T T T T 1
1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018
L BHT

{dMzdsqy @AY dS L Ooadmddsmlsd !
freddSbkjd 7 MsOkj2 ©k csHO
MsdHddad dedw, ddBi*nhdj BHdkz dJdozd -
ik &jyHE Olstsd@ dap-dGdletRd H O

Il dedy jMmdzj Hize M jd&zg dzdlsj e Ols e flasisdztsls O ls'tc j 0 f BB ¢
Mstetsj dzd W -Ad a3 dyj dn tsf = M-Lfm Ms 2 gl eCu, Cd;, Ln - dzO dzls O dzts d H
Cjbjtesdj sOdz&zd yj MSdr St dzj SMtseo ) Oded sdzO B
SBLEtc BsdtsS OtcBtsdetso ™ ddd dzd ¢ OdzgH Oz,  dptds ddsf OFj tejdz"
MstczClskzte dzQ tefipdftSeOjc B d dzOIsdz" = Odzdtsdetsea ) . [k
Ctedlsduyui Med ftosOdOdzdL qtctse Ols? dLejmlsdzr § d ¢
dimMmdzj Hise Odad 2 .

1.1. 1d s s ls Odzdfd y § ORI Rs @ dedel dz" ¢ sy d
¢ OteB HDMpdlzr &3 Odzd 5 dzO B .

RLO jMlsdes Slsdesmdlisj dz! daets dzj B sdz! hzs-[in dSCd-bad y J fr
Gjlsjtetsd3j IsOdzdzd yj MSdr Mtsj Hddzj ded 2, Clstster | it
sdf Osd, §Htesedes 5 dMOdzadze d3sd Cdeled W54 H d dejpdifd’ " d
MistczC f z @dg0O dzts ZifLn ) B g dzj € Mtse , GdLrinpZn-LndC gt zjj & M
st j dedetsisd dr fMistetsj dad v, fn s fifleza s j S dig O L fifa
ftesOdzOdzd L Jtetseo Odz" © GHASA ttOL HJ dzj .

I'fnd di oColmiinds’j 1 ddej dzd v f sdzlzuj dz@ 5 fady@fdgs c
o Cdzs yoe hdd3 mMddzlsjL o Mtsdz 9 tslsj tedzOdz! dzr rYu-Kidmdzts o ¢
Chiff MtsOo KHBAP B[ jISHT f ts daliz@ dzlezef dzd Hlef BS Mtsj v dd
tc OL dzts ts 1@, G4, 19, 117119, 121, 123, 125, 131, 132, 135, 38, 136, 137, 39, 40, 48, 57,
68,69,78] ¢ dzOdzdL Mlistclz Zislnigf Ga-LA ¢ H IO padas &4 Is O dzdzd yd S d
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orwodd, ylst BdY HMLEED:CRIWM GZdCdels MEtj YO  sfw
Juenlsder 7 CtdfdjCMORkifdes ¢ Do i aplzsMB k2@ Isj ¢ 5 1
s Bhdls ®@®. f(oddwhj wdg®)j MekSlkzwr (

~ O__/--,/R' R'

/ N\
0 =N /\\ © QP
g Ln/é T VE

T N g NN

:L . y O“\‘R
.
/ \O R"Cl)
L MR L
N7,
N =
;

{ d ik datsln j2BO0Is d ydatsd -Misetfj drg Jste®Y H | todz’ -
ydezf € OwlaBdids Odzd H dz' 7 MEZp, Ed.dzj dzd 2 (

1.1.1. J1dwHj todz jZnLoOdal-kri fiffys jdeCdsddg” ded W

) BJWHjtedzr » SCStdBfdzj CSMOR COteBtsS MddzOIsdz j (
BsMis d Sfpeow LjOdzdz § (nd dzOIsdzOw S StsteH JUBOydY 2z szdr
Bs dzj NeEedes@zs te dzts 6 5 dzd ¢ O dzHWQ dg et )di) (510 d dzd to
Ols sBBEdfzGd, MlsOBddzdL Jtckzels d&j lsOdzdzsW tcOc d3j dzls o
[LNM(O2CR)s(phen(H20)] (M = Zn: RCOH = 4d3j Ists¢ Md B j daL s AnzOFuU, TH d M dz
(1An) [1171dRCOH =43 Is d dzB j dzL 152 Dy @)J78]ddts 45 @l; RCOH = 4-
B stsC fdB j dzal s LnzO8m Eu,dTy dtts Bl Er, Pr (3An) [32, 33] d RCOH =
B j dzL 152 dzOWLn £Hf @)d38])s GEuZnpiv)s(phen]MeCN (5) [69].

dtsj HJd2pdadizis f tsdeiZQSdad do dzd ste G © Mk i % ©)Is OV
4-a3j Isd dzB § dzL 52 dzts ¥ j SdgOngizstddds dzd diQ 1d0 cZf Hs:RCAH: phén dzO Is
= 1 : 1 : B)BOdti) dssdo s@iipso stcj o bkfdztedwa
Aw, 3 fMizls) . 3 Aalty jsHiaizdgjj dal v d L Msslse jIsMmise z¥ h (A
B stsCMmde j dzeL 52 NMaBR Sk fidztdsizts, 2 -4 fn diz® dzls to GfdzdioizOL O(
RCQOH : phen= 1 1 1 0.25) M dmfitde L s Odzd j§
cOMmMlso stedIsj dzj 2 s My dkg?2 dg hHSwedd F5 &MHs@Hqe

Msdz o tsls j tedgOdz dz' 2C off) dlsigsi ji dzdffjtc g1 49004 IsfO € mjts § i 1 dizd da
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toj OCydvw dedlstcOlstso Mistslse jlsMmise Zed dinj ddf) delOmirkinisp dzO
:PhCQH :phen=1:1:4: 0. 4) 9o kMndsddvvdsccis df ddsldsig Ltedn z (s
1 dWwH]jBEenfjsj Hddzj dzdW dBsckls tsBteOLtsar 9 Ols mMw d o
5B' dzs fsdzkzyj des o toj OSydd Mmlsjndddj Istedphenin< d n
fMtej H] OYJd lstsdzdIstcd dzO.

Rdzlsjtco Odzr L dzgOyjded?2 Hdzddz mowL j2 d 3§y Olstsdh

ftsj Hddzj dzdw n  limd2OCRE 2252 : 3 3 i ( Bsfls d Rsedr72 ) j
~ J 2OIs d dir-OOM22)3%72 . 4 @n-Q(Q:CR) 2.022 . 0 Zn-N2,092 . 1 InéiLn
3. 9 LdQ(Q:CR)2.242 . 3 TAN2.302. 3 £kiln3663. 71 . sy yddz

zOdzls Odzd H O -6tc @fo d8", SMtstHsoe jIsMilse jdedets. wdZiHEZj I B
otsH' © CGoBteHddZOYdsizeR ™ H®j Bfiijw O BOL Od i3dzs @3
Cslistf dzj € MOOdaizj S tod sy t8jAHLqhdejHABdjY R Mtsfj H dad j B dzj €
otsHBStBH Az i3 Mo w L v dsidS sdsjtoHHtzd Bists @@ 2 dsdzj C 2o
CdMdzstetsH O BHds?2 dL 5j kOkdts fMovwL Odzdzs? € OB 5
HddBjtese. stetsd) Istscfglstela ¢ I§ iotd jnls DAATM dGandztER O-¢ Is fiyw
sy Cddze oL Odd3tsH j2Mmisodw d3j 3 H 2V JimiEQfdes'tety ddedaz@Bz d( -
SOCYd dBINHE Mt tewy j dede’ d3d B j dzrOstfldsdiztsdBd ( ~S8dz'4y C

AzdzS yds R j zOlsdets Mo w L Odede 7 CQdzdzts dzllzls = o tzff & &
dzd s ©Eg ts dz" yls ts dzOB dzt HOj Isfyw 9 dt
[quinolineH EnLn(OCR)3(NOs)s(quinoling H:O (RCOH= ftosf d sdesal®% ErS d fiyc
(6) [40]; RCOH = C tetslstsdzts o D= S& (Nff3&ls Is O £ mHs'sded j f 5 dzlz Y J dz'
Hdzd Isj dz! desets (16 ) Cdfwyjddw 1 SIPdztdz! s & W (
COtBBdso 52 CdMmdztsise d ~rddsdzddd (o MmMttlsdsh
dlsjrndtd3jbteduj MEtsj Msslsdtsh j ddj ) isGHj7 ity jlsdddgdk
Ctsdzj ydzr 2 MtsmlsOe JtesHkzSIO toj OSydd. sy dsdzO
Yygdz¢ © Mmestslse jlsmlsoakzjls 4 L O Muydlb dMfisd Ltss O
Rdzlsj oo Odzr L dzOyj dzd?2 Hdzddz fmawL j2 d o3 ) Olstsdgdz” =
Zn-O(0:CR) 1.931 . 9 &n-Q(Q:CR) 2.292 . 3 3n-Q(NOs) 2.422 . 5 Zn-N2.042 . 05 | ,
Zné Sm4 . 0 $38,40]

1 w6 OdI8]sfjtc j H das yQjdz! Isj tedzOIsd o dz" 2 MY sMsBE-Lnf tsdzlz
Csd3f dzj ¢ Mse LUINSI(CHe)ts YrnEdd § d o Odzd dzts o Hpl) € af Mdiatz)st Is
Olsdssfi jted d fted dmy sz 1otsetCordidnist d toNferAfigtiztc
ZdcOHB.O | tjLbkd sOkj BT dd o'Hjdkjd J ROt
(py)sZnLn(piv)s (Ln =Th,Dy,Er,Y,Yb (8 AY)n MmtsH jty Oh dj MteOL k Isted
HodJ dL Ctlter n C(BttcHddzdtetseo Odzr ddetsdyz yd dz€ © (
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Ho lzdgw nd d&ZOIs dzts CteH d dzd totso Odzdz’ a3 C OB ¢ M
CotstcHd 2Oy sdzdzts ] s @ szpjvdeds] 8.5 da®dzls j tco Odzr L dz0O
Bj Y Ols sd3dz” 7t OfmMls EHOELCR:EH&)42 2 0 B P(Q2CRys ) R.242.31

i Ln-O(O:CR: j 3@342 . 4 Zn-N2,082 . 1 &n-N2,542 . 5 ZnéiLn3.883 . 9 P13]; .

1.1.2. wuvtejni wHj tedZjLng Odelm 6 f) d dz@s dzd y

1 OtcOh do Odzdj B lsOzeztstsmistsp D Wigj teedgfscts o]+
Bl jHddzj dzgdj Helkm BIdWHjtodsr 7 WitcOc dgp (zld B)o. frp &CBC
MsjHddzj dedW Bsy dets kEMmdzseo dats tOL HjdzdIls! dzO@ Ho §
dzd e OdzH O, Cethee S dzftEdzs @ dzOdzls Odzd H OO dzd s fzts dzdzy |§ fs to
LIsk ttsd o' f-B®dzdasdgzls dzd stcOls

s fjtteats?2 cwlkff]j tisRAsiproliptes(ADAPRedAAD)dRPlY [
[LnZna(piv)7(py)2] (Ln = Pr, Nd, Sm (10An)) [13], [EuCd(bends(phen2] (11) [34] d
[Zn2Pr(benz)(phen]s (12) [34].] ® M ;B j 1 d d4Zekdi O teff s dagp Is O dzer® dz'
stejdgemls d S & Ot d3ts COPFEEOMEO dfrfts | H qUEjOded d d sdzs o dBj Is O dze
Hodgw gtsfisd S tso ' -Bdzd £dPABds § fif  drOHxtsdds d € § azO g dzts ©
njzOkdts fMowL Odz N30 s & s tc® @uzzd & 2Oy dzd 2 H dzd dz
COMMis sPndadl@tc jon | WH jtede 7 SBfdjsMOn ZN-POLRR})C 612
1.922 . 1 2Ln-Q(OCRiss h2.362 . 4 7Ln-O(OLCR: j)a2.432 . 5 3Zn-N 2.052. 07
Zné Ln4.004 . 0@3,34,35] Rdzlsjtco Odz" L dzgOyj dzgd?2 Hdzddz o wL
o Mt H qUkjddidHdz ¥ Cd-PO:CRys h2.202 . 2 5CH-Q(Q2CR: jashR.372 . 49
Ln-O(O2CRess $2.372 . 4 An-Q(Q2CR: j)az 2 . @dN2.062 . 1 TdéiLn3 . 8 B4].

utsjHgdzj dedv, Gldsmwh j2fMw ¢ obttes? ctkzffj,

T [ZnEu(NOs)(piv)s(L)2] (L = MeCN (1 EW, lut (1 £&), bpy (1 £A d phen(834&u))

[48lo " Hj dzj dz' o toj OCyl)d fif JazdsO®IMY dy € jdafyeg fHfw (Oy J |
d HOdMdds ¥ tcd B ObHiSAAERftgdds = dzd ¢ OdzH 50 ;

T [ZnLn(NOs)(piv)s(py)2] (Ln =La, Ce Pr, Nd, Sm Eu, Gd, Th, Dy, Er) (16An) [13]
fsdkzzyjd o ddzjtelsdzs? ObBsmY jtoj dL Mlsjodsdjls
Oyjloko ydd€o d fdoOdkddssts?2 Sdmdskr f N td

1 [ZnLn(RCOx)s(NO3)(2,2Nppy)z] (RCOH = U3 j Is  dzO € te-t§ @efs L@ fL35F Nd
[119, 137] Pr [136], Ce [119]) (17An), [Zn:Ln(RCQy)e(NOs)(phen)] (RCOH = U
Bilsd dzOC e flz®da@w= Nd [123) (18 fydzls j L JetBa OdgdstsH j 2 fls
Mstsilse j Isls DOtss s K i dzB BIEEdnez Is to Qs szZ&SQ ) dztsH dgts, | j
f smdzj H Hfte"dBdD o d2PNed ff dfte d4ndfldzGbpy =1:1:1).
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1 [Zn2Dy(piv)s(NOs)(quinoline2] (19) [40] d Zn.Dy(crot)s(NOs)(quinolingz] duinoline
(20) 38 f sdzzyJ dz¥ G klsjdg HdAzdlsj dz' desegts (16 vy) SCdqgw
yqdda)o(d HdMftesidEwsisse jlsMisoaksh j2 (fdoOdzd dztso 52
nddtsdzd 2O (9 MmMtsslsdsh jddd 2 @ 1 : 6 : 2, Mk

ldbited3j sOdzdzd yj MS djdzjl€ting ni ovlsitg tiotsl2 | ¢ t6€ bstozff r
fjtcots? Isjds, ybt yjdstcOd dz@ 2 Oltd R0aks@azd HC
f tcQo d dzts, sO¢dJ Cdtf dzj € M Wistedzddtelzs Isfipw 9
ZOdzls Odzd Htse, Mtsdzj 2 yYyddz€ O/ S OH BIWOlHJj ¢ Odcdgjsdiaizt IS 2
COtBtsCMdzOO wOdsOdJHO d ddlsteOlO yddto. 1t
EmMzsodvwrn, oL ®Bsydts GBKOL tso Odzd j-9,0ldtlksts € OteB t5¢€

R dzls j oo Odzr LdeOyj dzd?2 Hdzddz MmowiL j2 d d3j Ol
CEBYMEYT olttets? ¢ tokIHD(0CRAEPI2IDS, IN@O:CR) 2.262.51, Ln-
O(O2NO) 2.442.64,Zn-N 2.062.19,Zné Ln 3.92-4.25[13, 38, 40, 48, 119, 123, 13B37].

1 Mt H JZppPyE(GP.)s(NOs)(quinolingz(H20)] (21) [40], o s dszdHugllzic dts
stcj rWHjtodzr » SCtdifdzj C Mse oz st dz© 51 o H o d@did® tdsoll P @iz C
BsdetsH j dels Olsdets, O dtsdz HdMftesL dW HBMisteOdo O Is
454 HJd2l fath gzlz U § dats O dzO dzfs 6 L dzd tsf) tf jted) dHdij sodeftsy | dzd v d
dg 5 dH OdzdzOW MlstelzC skztcdzOY tsMtse j dzadets s fne W L O dal
Odzd sdzO B Jtoesf dsdeso 52 CdMmdzsist d = ddzts dzd dzO,
CostcHddzdteso OdzdzOVY dtsdzesdz HdMftesL dw, BKGOLEJIS
l Obtdktd iR EsERHEHIGITOIE0 , Isj ted3d dzOdz! dzts C tsStStGH
ydqada)g( 0 bOSxJ B3y dtsdzj & zdzV todalz® -Chiylzd 6 Kz d3tdpis ) §

Bsdzj € zdz Yysts ftodoatsHdls ¢ Wttedkdtetso OdagBy Mk
WicOGd3) dzlstse .
)| tcOB §ld]] ¢ ¢ OL OdzO oL iBsY dets s dmf tsdz!

{Zn2Ln(NO3)(O2CR)} (O2CR = 3,5H ds t6 j-Bskz Is4fcir] H tc 5 C ) d (BhizadL dis(kxtH)
(obtstcOW Cctohkzf f O) © COyjMmlse,j dddzj2dzr = MmMlstetsd I
CsteHddzOydsddz’ =~ § sty Bt C 5o ROT 5 dz2d §  B4NH d dat
BdY dtodH ddxppgy. () ttj OC-BdY Gtod4 d4z0 M ¢ sfdzj ¢ f
hbzge(NO3)(2,3lut);]  (22) d oLr( Bros(NOs)(2,31ut)s]  (23) SBOLSO' o
CtsteH d dz0y d sdede’ j oL shieaheO ' (-40 -gpRin  (24) d 2LhZ®
bzgs(NOs) (40, -BpWir (25) , Mtstsls o fnisfhls Bh)j[Hiedhts  (
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1.1.3. ujlteOwHj todzZni-ln @ Odelm §& f) § de@els dzd ¥

1LO0detsd "jj StddyjIpke § Clln offdnjstdef &) dzed2 W o
IS IsteOWHjteds &3, ofj wdd dd&jels ME &Y § hHis D eswgatzd
2. UGGHWOWHjdr 2 WwOcd) dls sy des fejHisOo dls!
Holkzr BdWHJ tocdzr ML - OEWM-dZECd , { Mow L Odzdz" = HEkzE
BsMisdStso’ j COwBSCMddOd j cGtokffr, Hddjtedr 2
yj desteOdz dgbé §sLdydy o dBsdjCbkdj Ctdifd $no.
fsMCd Sk Obtd yqdds o didtROsdsdd CLHPECHES J @
TOdsOdzdH O, COC dLojMmlsds, o fwdmizkmsed) COte
BqWHjtedzr | dBdzj Ckdzr ) ydbsr to! d3w BsMmisd ¢ 565,83
89].

RLoJMIsdzr § IsjIstcOVHjteder § My Hddzj dedw sy dzts
fjtcos?2 cwbffj od ¢jcoddotl s dgdas,| Bddd s 0’ ki
Ln Qo W L Odz' H o ki ls¥ E &6 bwtgen d €20tuzs i3 cbkf § Odid
Msd Hddzaj dzd W m Histf sdzded Isj dzt dets P § Ho lzdgw Btsmls
njZOdeks h jets Odzd s dzdzhs B (AN dzcROiZH ©  QEXDi{EEEE e OOt
zO dzls Odzd H s @ Mo w L Odgr Ho 3w -zt § &1 o BBz A" quigrld s
CekffORd. | Iwjls' j2 ctkffj ©jdkOldekshdj
C OB 5 CAMEHOBO SBEOL LYl HoO Hs§sdddls] d df o dt
Iy drLrejMmilsdegr j IsjlsteOWHjtedzr j MtsjHddzj dzadwW € OH (
Coif dzj OHOF, 0 C Mz y®] Istej il WhHjtodsets Misj Hddaj dzo
d MowiLroOskkMw f Jodsd &OdsOddHO sy S G f
COwBtCMdd d ] cteky § Odsq .

s fijtos? cwkffj IljbttOwnjtd & So&fdjchs:
[Zn2Yb2(O2CR)e(quinoling2(NOs)z] (RCOH = tetsf d ts dzts 0 e dMBQ) eI Is2d  (

C totsls ts dzts © ©W27) BA]FZBUER(1-raphs(NOs)z] (L = 2,2bpy 28)  d dzdfpheh, 1 0
(29)) [57] d [(LY§ZnoLn2(NOs)2(naphads] (LN§ 4,4Njith-2, 2Nppy: Ln = Eu, Th (30) d LN§ py: Ln
=Tm(31)[68].] Mtsj H d diZneztlOZEts(quinolin(NOs)2(H20)] (Ln = La, Gd, Yb[39,

40) 32 e fde) dzOB ¥ HO kMY CtoH d O Urg @ &z darts § & tizelzdf Is
ZOdzZs Odzd H O, O oNjilite=2oMpplyEZiBrelNO:){naphacili(33) [68] 2O C Oy H It
dsdaj @OdZsOdzdH O € s NBscdedzdffifso. Odz' 5 Ho j
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« P
O'///gao Et O;/6}6/\=O
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oM AN/ o
\ 7
N Z =N Yb Y N=0 Zn—N
\==-0
0. 00 .0 Et>_ O:Y/,O
NS Y
T T Et
Et Et

tdMmzdwsR j BOsd U MS 5] Mistesj dad j 26p K GFad j
B (fjwoOv" cwkffoO).

usj Hddap@d32 sdzlzyj dzr Hdzdlsj dzr d&" &8 S Wy dad |
mMdsd Md ded IstelQls txfo  dzftilsCORES 1of @zfs dzd dzO d ftetsf dtsdatso 52
vOCYj 1Isd SCtBRfdj S BtOL YR o stzpP®OUWY O ded

rddsdd 0 (2 : 1 29429 SdOdpsEr] o oy jOL dudhlddzcizg |
nstedHO ) yd R Of Y 4§ tcd ¢ O elssOdsdds ¢ & R d ted H J2izCP
Meslsdsh jdzdWv e 1 : 3 : 6 : B) @O6sksdEisdgaikzdsy

d 30 f sdzlzyj dz Hozdz3w 3 stsH Od3(d : 1) 13 dnL OfdLdsty Higj 2 ok
ZOW Isd &z € Mz mdes2 € d fi\EaEHsdzts todz' e dildids@mphatfot] : J : 10);

2) 9 tjOSydd ed tcis s o ) & 6 Y "NipcuziiidzIsd® dagdHe ¢
d Sdmdztslsts? o fZy:dasiyMpgwmphacik@liw j1 (: 1 : 1 : 315

f sdzkz yj dets O dzO dzts ¢ B3P L tdgdnlsftais) lslsfow dpjtssls o j[@8]nls o z &

dtsjHddzj dgdW, wlsdsmwh djimw Cts obtstets? ctolzt {f j

dzd |s ©©E2g ts dz ZOR SHWIsMw 9 dzj H sMIsOIsC | ddzd slsfy
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[Zn2Th2a(OCR)10(phenz] (RCOH= B j dzL 152 dzB4); o-CsH-BODEISIB, tc ¢ A1) [132],
[(bpy)2Zn:Ep(1-naphio] (36), [ZnCe(RCO)10(py)2(H20)2] (RCOH=Ud3j Is d &zO ¢ tolf @)s o C
(37, tcd #B)[118], dzdBts ¢ Is &T dzjZ0EOFCO)10(phenz] (Ln=Er,Ho) (4 7 AL n
[35] d NdhzZn(p-toluylateio(phen2] (40) [35], i sdzlz yJ dz" B IsBHEBR Mis
fifdelsj L ©. 1 ted { & dziz pylAiadrd(nafinag]H 384 Leed Bu, Nd,(Gd, Tb, Dy)
68]dL dzdlstcOlstses Mslso jradhdd ki d tefhH il Cozdistegnt j O
Ln:naphacpy=1:1:5:7NOzctclztf fr o' o tsHvEsdppts 2 LtdsjjHO S W 2 1s § C
f fdtedHdded pyHNOE d s dzts d3 (

ON <,,\/\:O\\T b/ w :o\Tb/c'i/O\z </N
Zn N N
ON/:/ \0/0/ 0 40// \ S

—

V)

3 0 AN
~ ; OH; /7 o O
ON HzC%(O&\ /OQNL/ /Kén/N

MO cH
2 3 HC ek CH,
HoCs. _CHs
CHa, AN

32 :o DX 3 Et
0 N ng/\ 0

\ il La a
Zn—=0 A7 N, e
o) & o{ 0 O
H2C CHgz3C CHo HsC CHa
H3C CHa

B

t dizdzs R j &LOduj ME s Mistetsj dad j 3WD ©tc GHha j
B (olttOY ctkffO).

] ki’ s ctkffl o ZmDyAGCR:iEGNH AREDHI 4 [
stcd W Iststcd3d Is d dzB j dzBIs[2083P2N-Lrip(pof th] widestd: €hpohend] Ln(HAC)12(n = O:
Ln=Nd (40, tc d 50; n=2:Ln =Th, Ho) (4 LW [35], [CcLnz(OCR)10(phen2] (RCOH = {-

CdHEEC fMdBeGAs2 SEONI, Pr(4 2@ tcd fi8); RCOH = §-7 dzsteB j daL 52
17



¢ d Mdzmis=Glo (43)) [31]. 1 M Misj Hddzj d&f Vs te jslisidgistv & | g Y J ,
Ehdkso v R fsd otk ttdOd dasc & 6i0d dilsj L@ foields tokOjisdst
TOdsOdzdHse, OYjlsOsO ddd RdsttdHO yddS O,N-C Otgl
Hedstedse s ddyPdrOss sasE@glss Si© .

pTol pTol pTol pTol pTol pTol

Ol o’]‘\oo’l‘\ "J\ J\ J\OJ\ @)
\// \\// \\//\\/

QN/ \ / \\oo\// \ /

TI TI
pToI R BB pToI

tdmizdst j BOdud Mty Mistetsj dedd Isd
AONd (@ 48Nd(B) (ltjl' w cikff o).

R dzls j oo Odz' L d&zOy 4 dzd 2 Hdzddz MmeweiL j2 d d3j > Ol
Ctdf dzj CMOR fdzj Hizs h dj:
fjtco OV Zpliedffsfds dzj Ené) neB.744.03,Lné Ln 4.084.22,Zn-01.922.12,Ln-
O(O2NOxz j)2.352.57,Ln-O(0-CR) 2.182.52,Zn-N 2.06-2.13[38i 40];
o lststc OV ZmsltndL oy dzj Ené) eB.764.01,Lné Ln 4.145.16,Zn-0 1.932.34,Ln-
O(O2CR: j)d2.362.61, LN-O(O2CRusts f s -a55512a262.64,Zn-N 2.062 . 20 (o sts{8®wY ¢
118, 132]
St St MIL® S s &3 dzj End) tse3.894.22,Lné Ln 3.904.43,Zn-0 1.932.29,Ln-
O(OCR) 2.232.62,Zn-N 2.042.21[35, 109]d Cdé Ln 3.923.95,Lné Ln 4.134.14,Cd-O
2.21:2.35,Ln-O(0:CR) 2.242.481,CdN2.332 . 40 (ktj[Bl.v ctkzf§ O)

1.1.4. 1sddvHjted j J ¢ tdzhdsdaslngh CepdsiSdif
#sjHddej dgdv M) WHJtedesfils: & o' N j 47 €EGEHEBHOGH

4 dzlsOW HJ teds” d3 HEBoelfieridp(Shins d@4) [34], SCISOWHJ teds” di3d ¢
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[ZnoLn2(RCO)10(4,4Nppy)2(H20)2]2 (RCOH = Udzy Is d dzO € todf @mo=aty [124], Yb
[125]) (4 5 Aldn § tsdzd d3j tedz’ d3sd  Epbnp(Fudskdi)Cke(¥ndscEu, Th) (4 6 AL n
[131, © LOSCYJ ExJd Y sdidaeded dB3dny f§ sdad ki eodd
s8] Hd4eZd@zs § sdzkyd dts o IsO4{ECd ) Id {Bu@dkzts o v -
tcj OCydd fgagtslsdjslismiso s h dn  d3 Is O dzdzts oW, § dzQ@ diis &S ddzfsd2(
:Ln:PhCQH:phen= 1 : 1 : 4 : 0.4) 9o Ekmdatseod v ~4 frifdzs’
Slsizdudd &g ddh:' o dhfsd L] BsSdgIHEY o] O dd d
fioj HisOodaY sydistz diL s d“Gdjotbem)si@hery s Oc @3] &listise
Olstsdgfo o W L Odz f CdOdstasipiEdsds © * d3d -d3tf M Is-d) Sdrels' datsd O o
COBtsdztso B2 B Mdztsils ™ (

tdmizdes b j BOId udatsj Mistewdded j Misg

HSj H]dZSAEN s tsdkzyj dtdjols qeho ey dzp sID)  dip dz
B st Ols 5t yaf dfS doff dzts 2 BbdigjHI20 Shjdddj@eite @, 1€) ) f shd
HisB Oo dzj daddjfcef tcAf,bdf d&r@ 4,Mppy= 5 : 2 : 1) . [ASELOEZ
fMsmissdls dL g8 UL § 56y Enjne @CROCRA(H:0) }  d ©H dat
Yj destcOdz' dese s IZpUp(te@®CR)(OC®E0s } { Wt OcC di3j dalstso n
B4 3 H Iz MmigsdsRd teld Md dz! dzf B d @sisd ¢ Oizd  (

R

RC\ /CR
NN /\({O 7N =
\Az N N N N-Z Ln OH

HZOO/LT\\/ " C/>_<\3 g\ U/M Zn \\/:/>_<\://\ Q\/ 2

RC/ =0 OH2 O\CR

{ OfoIZdZﬁCJEBOlSdudHSJ fls tc @ohdzd § Mtsy

dt5j HJdjeddg"ndzd § sdzkyj dz@¥ Misdz' o tsls jClc 30 dzfdizis oz

ftotso jHj dzd Yo BoHD)SC.yddo tetsf 2 MisH j oy O d2 € sd3tf dzi € M

SCMdHBe o MsOERinCoO tafs Hhizts o 52  Sdshmdticls) ' O.h (12 5 dfti3eEg te s
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Br dz fsdzzyjdz dul) 5C QP is O ts da@f)siz® ¢ iz ibtOriaf YO(ts B ts dzts 9 152
bolsste’ lsdj yorls, <yt fMsj HY diskdsioL i l&iedz0 gt d
Mtsslsdesh j dedwv i d MaZewkl HFursj :AQeg2kzlsde :( 7; 3 @ 1
ulsts ZSOL" 90l &0 or MsC ks MmjdjSkkdo dsmls! ©j OF

wtsj Hdddj6dddljis j HMMIsOoa dzv jIs M2 Yjfssyjydr 2 ¢
CobSttsd dd d3j sOdzdzss B® i hazEnéjLde Lndd L tEim™ H S
Th) d Mmow.L Odzr deifylsidiS i s Bl 236 ) 9dj Sl delsf € OteB s ¢
Cobf (OFR.. ( tdzj HEjls BldEjldls! , ylkt HOdd j] 0tj
G4 Isj tetsdzj Is OMrtird g dRth df S Mse, o Zillpls Sneowydg Odis dz'd3j 3 H
COtBsS Md Ol dz' i3 Bisisd S O3 .

tdmizdesf j &OId U MC 5§ Miswokyg. dzd j

1.15. Atslstsdzs o3 dzj yd dzls dzr § Mo s2 MELD @B ts5C iy
Mtsd v ddzj dzd 2

Imd eorhi { tcjznins@alorfydzgzh ¢ dzj ded ™  tcj HMIsOo dzv &
Ltcj ded W dz¢ osd dzj Myd dzyd d, fsmMid S Bdd MtHj to
sB &zOMIsd M j SIstcO® (BdZdY dzvwWw R, 9 dHd OB EEdz L
(COteBtsC fd dzOIs dzr § Ctelzf fr, dd3d ¢ M d jtew doj dzagtsjiz' hdf
OQtetsBOIsd yj MSdJ LOMRJ MisdlIsj dzd N-H todzts dzglz€ F Is 0 Rd30
ZdcOdzHT ), Mismesedy j 1 WWjCkdodets f jtoj HOo Ols
ZOdzls OdzsdHtse o fmdzj HiMlseadj WHO o dslzlstcd[pdTRls | dzdz" -

] tOH®R}) yjdz¥ C0L 0Ol 4 dgzdzOdaf jo tsdpy dizOOl dz d
dzO@ dzt 3 dzj My delsdz" | Mo 52 MISH4{XnBog dzL 8 QY dztindetO o W4y di4
fsdzzyddzd Btsdzj j sl j MsjHddej dedw. v dgj dz’ h j
34> [Tb(Bengs(pher)z] > [Th(Benzs] ¢ 5 didzj dzed® Oolsstetss EZSOL ' 9 C

ffisj gz dodife Jyudlti@idzstesdzd 2@ COL' 90l fdd
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dz¢ g dzj MyJj delsdzr | Mots2 Mo O®. 18 oMmMji2 odHddtsmisd
Bsdzj Czdtrj dOQdDetsdzd dz0 d Mmddaj ec jIsdud ME d dzndry, di3d dz
Cslsster 2 @ ©OndfsptOjdazsdgy < dzitcedd M =~ j ZzOdtkze h dna
OstsBOBd Yyddz¢ © dzO dtsdz IsjteBdWwW. o Htokzets?2 Mttt
Odzlsj dzdz o Glsdztsh j dzdd BeGr: THH d dz O Is §3tc ts ¢3cls @ dzdzd y J
Btsdz M j, UJ &3 wdvs jQdsdpfdr) 3 MbBer)s(phens] T(B¢ns ) ,  yls
IsOC y J Hsdzy dets dceteOls! mMizh j Mise J dadzlz ® tc ts dz! )
LHOdzj dzdzts fyls+ ety digOSddsde ts dAd, A0 tdlsts d@ Isdissiz O dzO y d Is § dz! o
[48]B T dzts i 5C OL Odets, ylsts ted dzj  sitcj NS o jdsditz? ¢
d dzls § dsfififlso' dz dz¢ d3q dz My dzyd d B ts5 dZnEYNOs)(Riv)e(® 2Nppyrs , ¢ o d3
(lstesdzOdatf g zde® C StstcH Jdzdteso Odz Ol tsdisdy yd dzS O«
i Bl BusHdgO dzd 3 4 ) .

UJIstcOWH jtods j 36C RN A9 (ApEw}) [57] MsH j toy Ols Ho O
OQtetsBOIsdyj M< d -~ dzFdz@Wids 5D dzts(2 © d& defgaftls('tc d o d d2 5 @ dzd
W J dzOdzls te s dzd dz) Cslstster § Bsckls EyOfjlse so Ols! )
ZOdzs Odzd HO. ] dzOyJ dedw 9 dizj sc P s @I  dzj fis UaPW ISBEBE .
Odzed 5EQ (= 2 2)722¢ dffdf to JE(TY)dzCG= (2 Z)9 O -W1fj), dhCODdzls tehbTdrd dzO
= 22190ffpRH sdzZOcOs s dOdZdydy fjtoj dsmMO 11dj tec o
(ECDg) = 1 7% 0 0 dety) 3t 5 @) dziedn I Iz Ei= &J Je-EFD) (48005 7 0 0Y) fc3
Zixdls LO ftjnj zodd (i Hf sH4SPOF)ATdEc £ s dkikis
zOB dzt HOJ Isfqw  BOC M BOdz! dzts + W W j Cols dz@aizly O diaffmddzy, d
Zlso j toy H Odzd Qolstster Mdzj Hse Odzs Y dH Ols! dzd L §
tcjLEzd OO WskssWdLdyi MSdr dLdi3jtej dzd?2 BT dzfs
MsjHddzj dzed?2 HtojorhOsls 20% d L Qz@Wfifeds? dassl® o K tsfdy
MsMisOe j SQYBY 2j0S%n i dfw 28fip dfff dzz@ MO Olsdz" di3d Q¥ sz tf
30% H dzw ¢ s d3B6dzfi) & MLAD ZzOW IstsOls dzr d3q G to INYHsQizC) dzts &
OtesBOIsdyd M Y5 & O dzrl® 78 fig BRMBA Sty &= 25 % H &z
¢ s i3y dz2%ffp ©1-phan0. 1 toj 3 dz© X d L ded dz¥ Bd dzj Myd deyd d
MsmissWdd?2 o {iIsdns Mt H-Ydegd ted Wzhy. Mibfisls Gsdptiakd 1y
or MsCdy LdzOyjdzedw CoOdzlssoarn of aBHBE 9o L Isdn
Ef OCs0C 52, fsMiBd S BPEsBOIsEyupPMEG e IsW tc®
9" MsC tteOL d3j todz" = MEf tcOBtsdzj § &z dzv tediz" B3j YO jd$B ixfy
MisjSCddzeze oL OddisH j2Mlsad?2. dtcOo ddf asffpoqfafdj C3IDtdts od
Kdey o"wWoddzs L dOudlsj dz' dz" » dL d3j deaded 2 | tzls 4 gz c
Mm¢ OL Ols 5 otej d3j dzOr Y dL dzed oBLBEYHJ dedzr =@ Mtsty
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ZCOLr 908ls dz2O0 fylsd dHjOdz dgzt dJL tsdzw yde d sdats
sjed®dujMSqd OClkdodtese Odzdz’ & ftesyj Mifse ©B OIS dzt

wdzjHbkjl Shwsdgsylsd o szZnamd Bdlnffgs j idda &q
OB dzé H O Is fifv dyjdaboisa]j C v tedz’ j TMlsjCqddee oL Od BEH,
ZdcOdH O d/ dzd OteshBOlsdyi MSddd L Odi Misdlsj dv ¢
LIsdR oL Od&sH 2 Misoty 20 sskisteys AdB§5E @ 418l dod® v dzd j !
oLOdEsHj2Misod?2 d20 MhswkSClkiolk d d d&qddej iy dals
SlstcOy jdats o dzdlsj eObkzts .

]  ©OB®EBOM 5 Istej i WHJtds BREANOKPiDILE fO d3
Znln(piv)7(L)2d L 2y 4 dz’ Wilstsdzt Qg defpyj delsdz" | - OtcOCIsj tod
tOMMissw ddi) Xwk 6d5dgsd dzOddsOdadH O d pYBEXXRD IS dfu
Okzd¥ Olsdyj MSOY fodesHO LOBjMisdlsjdv fwd O
dz¢ o3d dzj My d dzyd ® ZzOdzls Oded H O. 1 Of ted &34 te, d dzls
ZnEU(NOs)(piv)e(2, 2Nppy)2 M dzOB § 4 ,  Ud d3 H dzv B ENpv)i(26BPEWe.s ¢ 5 A3

[ dzw o fjn d CélpfmlSdsdff dzj C Mo feso jHj d
Wslstsdzs dsd dzgj My dzlsdzr = Mets2Mmlse o B d&OMISWE uvA, o
Mtsj Hddzj dzdw = o C-@dalg ndzdz | d Tl Bl@itigh te@ GQizig s dzd dz d  to
Otets BOIs d Wj MS ddij ISChfpislsEdEL) =12 dz@ Wit [BE) Af-Isfipaizlz ts dzC Ote B s d
f-n ste j dzoL 52 dzOW E(TL) B dzB B2[®PY Mz OUj ded ¥ 1 dzj 8¢ d
bieso dzj 2 1 IsqROIsS doifdrsjls  dirilsj o OzO, ftoj H sylsdls
Md demMdeddzdL Oydd dtdse d&OdzsOdzdH 59, sHdOSCt
fesdmrshdls! dENdESU@nisdeidic e d & s to i dizisI€ @ O Isfiptsf |
33 d[34] syj deddzd ©® 23500 MEsled Bl djdsizdzs. s My C
CoOdzstsn ™ & £olhSEHINNdZ] § MOS, ©H &GOS 35183, Bds o
LYW iClkdodesfisd  j toj dats i@ dasdo dzPd d ity dalzdaO@az O] H
MydClteOn  BdMdd ¢ sdtsh, tdejofyicdeydid: drfssaEtpi ] o
(LLCTJLMCT sdztsfnsmkzilsmise dj f 5 dk@T,JLNATp | dg@B izt R O Is
9 BdWHQGHKS B8Ry dzj3EMGTb d Istcj ni W Hj tocdzthldu, $ tsiRifwdzj € 16
Ctsli3f dzj S Mo dzOB dz¥ H OB [sMmw dzO0d B tsdzj j§ d dzls § dzind
dz¢ o3d dzj My J dzun'do dotdatdodzts 2 B dZOMIsd . MOt OCIsj ted Mmls
sB dzOMiIsd dzOB dz¢ H O Isw Is3&ty Ju, BADY ( BSdvdgt j ditEUNtS o,
(lstojrnl WHIp jodatc @Y u2btmdzg2®r. 1 Ists 3 j otjdkw Hdzw B
3An (Ln = Nd, Ho, Er), 4&r, Isj tc OWARNdicAZRrR43Mo d f j dzls © wadAjots dzts G
nOELOC IS tedzO dz¢ B dzj Myj deydw o Bdzdy dzj 2 R sCdlB dzOT
Cjljtdj sOdkdedyj MSdr SodfdjSnOs doOs d& HOjlshw
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99 j HJ dzdod3j dstOMZO dz0 dzs dzd dzj My Jrdkls dzC s e s2 MEd @O
fdsd " d dedd, tOMmh jfdzjdedd d Ehdtejdedd dej CSlstster o
d o) ChifftcOR (edtsh jddy tkdsfdlsjd ds Isjrn, Sl
nOKBOCIsjtedy HoW Bodsdkj BOzdyjMSdn ScBfdjmse

M-Ln StscRf dzj Sfr, MsHjtey O dj f-RPEOGES dzdls de jlst
Oded L slstetsfdz’ j, HtojHMmsOoadvels dqdsjtjm M Issyc
or MBC 52 O dzq s tzb te sz Iff © dzdzO CO¢ 2y J B' dzts  t
B dtsBsd) Czdvted » ¢ diSespd yEBY eHd fits( , {6
f tsdzlz yOls Bsdzj C & dzr BOGE ded Is T ) or Ms¢ d &zd |
fdtej BOcdedudo Oded™ d B dz,PHEE G 2¢C Isfh s Q dejOdzdz s,
BOcdedlsdz’ » fots2flsoM-Le C OB Mdz@iszr 7 ¢ sdBY dzj S f
stsdzt ¢ 5 d30CG dzd Isdz" 3 H Odedz’ d3d B2028d 2B[3SABIO W H @ iz 1§ o
fsodHjddj Q6AEREE RQGass ditds d fPdzdzds’ 3 oL Od dst
nOKOCIs teds B H dzNl) d s3EY M HsJstge@IE 5 d L tllb)tg ts fHos
ojLizd SOOHB duEltspdzp? " dE @O tj OdzdL Oydvw Odzls
oLOdBBHj2Misod2 dBIiYHE JodOBd dieds © z@@®g=BG d d3J
I'd dzd yd dz0 tsB 3J datizsednts § s PEHBRO M 5B BJ OB © 3
[GA(OAC)2(1,10phen]2 (=70 . 0 45 g#2).

1.2. gQdaEsOdedrdz | CtdfdzjCfr M SOwB&S MddOls

[ dzw COteB tsd dzOIs dz' = Cod3f dzi S Mtso 9 WM Os
ZzOdzls OddJ H salts ) dets f tetsfydzj Hd Is* O dzPnekzisfigts j# H ddzp dzdf ¥ dgdf
CulnmtsjHddzj dzgd?2 dL o j Misdzr Mm,n Sy ~ldd IsdelOty dytg tioblatzj |
dzd dzj 2 dese s Mistetsj ded W, CubmsS Odacigjs ¢ M d dzOdazdvy M H
tcOL dzstsB tc OL Ar@n d Cqindf SHidaw dzj dzed 2,  sMEitsdz S22 oL B
Gjlsj tesdij IsOdzdasa lz dgH,dzdlslge j d3w d yd Isr t6! d3v ¢ OteB tsC fr
Ctsdzd yJ Mlso s BsMisd S sor A COtB B Md dzOIsdzr ~ Gtolzt
CsstcHddzd tcso OdzdeBlIf 5 dE@ CHigdzimodjH p(Odedd dtsdese 3.
YjtejL Bsmisd S wdolizef deded dfis ey g dzz o sHT , YZolmddzj
Chlnfns j Hd dzj ded 2, vyt MysMmsemsokjls ¥ stedkdEtsso Oded

1.2.1. 1dwH]J tedz jCullLiblcts dztf dgjd UAQ'ls dz" j

slstekzClsktedy j OdzOkzBELd S By drj Lios &  § Ehlnfyls O¢
C OB 5§ M q dz@ lisdiy dz CALAFMBE, 2Njpy)(HPiv)] (484An, Ln = Sm Gd) [88]
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[DyCu(H20)(phen)2CR)s] (49Dy, O.CR=d3d3j Is d dzB j daL 52 @By §  dzidzts Js Bz
sfhkh jflso dzw dzfpw o Mlsjododjlstedyj MSs2 t©jOSydd
fedmizlslNppy ¢ 25,66 Oded uJ ME 2 Miej v  (4BAN] bzd datf Is t
Msd otslsjtekOdz dr 8 fd dals j L sdgzinkd Gze | dad s L@ B0 S dsf
WidOdstesdzddz®@ (Cu : Dy : mbH : Phen = 1-: 1
BjsOdsdza9Bydzy | tsBdR MjHdd ddvi  Olstd g
BsMisdC o ddfts Bl§ Osazsdkd € Ots 5§ i duizchs dz' ety Qs da'z Jf
Hdzd dz" fewL j2 d d&jyOtdid j EOiddpe) dds v L ®jo
Hs sdzdzd Is j dz dets?2 Yjlso jtoss?2 BsMEJwOs®dY ceBEE
B dzj ¢ & tppy d2zd2 -phenldfd dsdzjl) B sgEtcH d 2Oy d sdedes
TOdzls Odzd O 8() s YHEMseOdo Ojlsimy L O Myjl CtsteHdd
COB S MddkOlsdy 7 Oddtsdetse  EHBNGL O Guyftesiss 2§
COteBtsC Md dzOls Odzdtsdatse d REWYy.Ckzdzr otH' o Misj H

ol
tBu &\
HO 7N
i mTol // hY
27 \F ’ \ /

tdmedes b j BOI I uj M¢ 5§ Ml wakd @ AP E) H d dzj

vOB dzd. | ®dzso dz" | HAzddzr MmewiL j2 d d3d ¥ Olstsdzdz §
Mg H d dal Bzddv Dy

Lni Oocr Cui Oocr CuN Ln..Cu
4Dy 78] 227071 2.463 1.9291 2.033 2.016-2.177 3.876
4 &5d[ 8 8] 2.3041 2.480 1.9157 2.247 1.971-2.050 3.819

RL9 jMmisdzr d IsjIstcOC O - fipdfizlf @ity dztii o Vv Lo O dgdE Isjts to
COteB s MddzOIsdgr | ctokzffr dBsMmMisdStsar j, O 9 COYJ

24



Bsckzls Brils! disdzj $@dapPrCals@ACR)sEHRYE [ CROdzRHsO (50An, O,CR

= f dted HlePdad bsd® s, L n[136] d ICAGAO-BRY4IH-0)sCl] (51An, O.CRNf

s j Is te-BO® tp jAL s Gd, Nd) [60] (A j O R OwLOSIsjteds j Hdzddzr fo:
tcOMmmistsw dzed v tdsjOusijisdDP dzj[dR'telz g j dzd jI) d 5 de® Is g H & (5 d3
Moslse jlsMisoalzjls $oOHOIls ds? Ot feSOnNBHEG S dzr & H jo todrly t
sfdetseo Odzdd § JtcORBIH ' ,50A0) d3fstir)-Q Ed®thny (G’ o ( toh d dz
fJteOBBdH" . stBtHddZOydodedzsy Sty jdzdj dodztse d
CtsteHddOyYydd 4 dBsdj Skzd o tsH' 504n, S Qfxrdts $5 doisis) k@t

Hd®An., 1 tedmklsMmisead) Bod hGEsicl ¢dd Yy Haad @dadiy t
SBlmdse dzj dets Ekfdse dw dd MmddlsjL O; ©6j OCyqw
Msslse jlsMiso s h dd&sd § dMdisjs®EBIL o osHds?2 MisjHj (

4nj BOMizso dv  tsdzk yj SR SHAR| H d dzj dzd 2

CuX, + Ln(NO3);
X =NOy
6 CsHsN,CH,COOH
H,0, NaClO,4, pH=2.5, 60 °C
Cu:Ln=1:2

X=CI

2 tetrazole-1-acetic acid

H,O0, 60 °C, pH=3.5 (KOH)
Cu:Ln=1:1

\ /™

@1 | @ ~\/;&Z \—

27N,
3 S

@x\z 7 AL
“ NN

i Clos ¢
o - 070

H0

50An 51An
vOBdzd. | ®dzso dz" | HAzddz YL jcDhflsBy g8 ) ¢
fMtsj H d daDARG6TAN.
Lni OOCR Cul OOCR Ln..Cu
58 g 130 2482 2630 1.931i 1.997;2.233 (@,  3.764
5Md 130 24161 2.543 1.9174i 1.964;2.227 (@) 3.704
5&d 6 0] 24217 2.615 1.966 3.777
5 A d 60] 2407262 1.969 3.806
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I dWHjtEln SR dzj S ftoj HMsOodzws s ddzlsj tejf
fMtsj Hddzj dzd2 Hdzw dMmidzj Hiseo Odzadw BwBOGcdedlsdzr = oL O
[yjdzdls: Mmddzz tBdBjdedzr 7 oL OdBSHj2Mlsoad2 fHtetsh,
C sy dzj ¢ ODH BRiEGId2d 2 . 1 5 H OdedgC df - 3@« digjj ko AP v d
ftedmizlsmiso s Is fMdzOB " § o gz lsted Bsdzj § b dzv o dz'
Odzls d ¥ j totets (3O G dafds=dAtD8, ey Is208, Ruca(= -0.37cm?) [60]. 1 © Cted e
Isj i3 j cOlsztedets?2 L Qo dMmd dsMmisd d30Cc dachlNiEzZD B oizts iy P15 ¢ ¢
f sded 3 § dzdz" | L d&zOy 4 dzd v BOG dzd Is dzts ¢ 5 d3ts d3d dzls O

dzj oL O BisH j 2 fyls o k2 h [0f f) afsidztsep O 8 [ odlsléstisr ) + WU j C s Oc
sz Nisd®lsdshMowh jesmy ¢ ¢ O to A9MYyHEOB LY I8 ddtfj bs.
fsMmistswdds 2 tghls ML @ dafoed tzd ¢ &3 s j i3Y § t6 O lolxlimf & O
dz0 BO ¢ dzd YGuinidZily § s Y dzj S M WS H PEBEKT o™ o sH & 2O«
d sdzOd3q )dzj ai d & o MY tcthudcfin (dz" = B d&3J dede" = oL O d3tSH § ?
sdf ©. 1 tslsdddd jNi- sdEldcttBstel ' 7 OdZOdkscE o |
dMmidzj Hso Odd78]) s, @O BiEAPDY Hizg dizd ff s ls sW dedes B BO & dzd Is
dzOB dzt H O] Is iy O a Pt Bilssid ¢ dzOdz fted Isj B3 j tc O-KOz te j
kHz) , Ylsts 2COLT 90jIs dzO SNMMe ts W[oHddg@iEdts] 4 dlsdts Isf) ot @ 2W) I
LUWiCkO®Rd CoOddstsotsets Iskdzj dzdzdtetso Odzd W dzO BO¢E dzd

1.2.2. uvtejrnl WHJ dCjLnE Gidsy 5 1§ didzO s dz' J

vted ml WHEUWdz fijtsj Hddzj ded W ftoj HiNlsOo dzj dz Ho Izd
[CGA(PiV)s(NO3)(2,2Nppy)2] (52An, Ln = Eu, Gd)  BN)[CwLn(Piv)s]” (53An, Ln = Eu,
Gd [16]. wddelsi L ¢ tedth dzii Rigs €40 s | H 8RR diAPAn 5 dzlz yj d&

oL OdEEHj2Mise dj d5 Cuj(Rivi@raf)s O d iz c@ls O &0 dzls O dzd H
NBwOHd dzd Nipy, 2 msslse j sfylse j dzdzts .
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#nj BOMAESe dv f sozlz uj S24n( i§oxsjdfsRy( o teed o O)

CU2(PiV)4(HPiV)2 £ Ln(NO3)3 % 6H20

2,2"-bpy NBu,OH
MeCN, 80 °C MeCN, o-xylene
Cu:Ln=3:1 Cu:Ln=2:1

tBu

\\O tBu O
/o)\\‘o N O
RN
/ \O\\\ /O/
. i

N 3 2 T
” 1Bu tBu T tBu
(0]

H3C—CN tBu (Bu,N)*

v OB dzdy@dBodz' | Hdzdde MmewerL j2 d d3d ¥ Olstsdidz |
CsliBf dzj S MO=R .

Lni Oocr Cui Oocr Cu'N Ln..Cu
52d 16] 2.3061 2.356; 1.9217 2.014 2.0001 2.188 3.813

2.548 (ONQ)
5ZuU 16] 2.3321 2.422 1.8951 1.920 - 3.355; 3.360

s B a3 dzj BA&pY sy dasOMM 3Ol € QYA L o H dg' jis § d fn O dadz
BdWH] tzp 6§ dohdzd &M< soddd G v H | @20 @ dgdutdal®iv)s(2,2Nppy)}
dzOtc OM fisdiz j = | W Hff deatsicisste if a vzt d3o B@ESt3 digsAfkizls O 2] B Odzts 6 ts
OlssdgP Y s OX o 49An Olssdflj HAEOR tsH B K 'O H tefOdstelBdd H O dz!
¢ 6k Y ,iOdd &0 dzls Offzs § 100 | 18yl sl fslsz®Y ISHQIE datsas H o Ay d j 2
k-

¢ Is to ts jiptadfi jH d BRAdEPXZ0 dzts o d W detts § d TpOdizder jo¥E dz'dsk dzj € M C
50An d 51An: y j dzls t O @rls 6 Azls Ofga{ B3P |s g g W BB H O Iegs deiidg d
Yd s @ @es s ¢ ) d ds®Ib)dzQlakely Is i€ to Iz 3 PdzdE 3O dzls O Bzdzd BS ts
Odzls d f 1@ Mg 2 3 iRkdzdfiilf dzs S  DH G el 5 dzlizte ® ¢ diGelzis(Piv)s]
¢ sl § dzfal dzjs'd d@pdn i jOusdf" tieBats o3
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[ &Z'CuGd Istej R i W Hfjtisjdsl Fd&Rat @ 536d o ' § & dzdg§ Qi dzd Is dz'
dL d3j tod tfiad & O L Qsdistis B 1S § B o3 dzjteS i@ L Wz } ts thts d30 ¢ tslafdsjdatzde” J
oL OddBsH §BI i H tedz@REGIN ¢ OH s ddtf)ddgoud Gd) = 0.32fn HH dB246d,
JCWS Gd) = 0.23M & H &283Ed. ¢ dz0 df@ ¢ dzd 1§ @D S Is j doff s Y€ @ t§ o
¢ 5 d3tf G2 § O L Bk tc O &30 & datf tekdg" Kil)f dzjo L Od B H j A ke ¢ |
H to b gt § sted f§ fizts dz @t ds thdztsdizs e © @ i ls B & dadads (€W Cu
7.443 ).

12305 j stcOW HY @tda 3¢ M d Ceals Gzs g3t dzj € M

U IstcOW Hfg tiejdal dj di] telgdH M Is Goadlzj dga] §f Ofds(tc 2. C dededej 2 dz" J
ClstsBs5E8d] sOdzdzso f ssyYyjtej Hdzs Mow L Oder RBEBRIE s
tsBBEdUjMS i, o SCtbttern Oltd &jlsOddkss dOnt
e w L Odg fts fjtedW¥jtedd COwBGCMd&OLd & ¢tk
Y J dzls to d tOB-e @dzt f O dzd .

I dzd dzj 2 dz' 7 C LR @her]]: (HO:CR= U] Isd dzO S tc d dzt
¢ ) dzhsn® 1,10% j dzO dzls B dtcfi didvn = La (54Aa, [120])  Ng(54Ad, [124]), RNj
=HH dd*h = Tb(55A b, [122]) ) CupPy(P-CR)s(1,10-phen]. (02CR = 02C-CsH4CFs, 56Dy,
[109) yjdesteOdzr dz" | fsLdydd L Oded 3O ls Olstsdzr dzOd
Ols s BAdpfzsticBH OOBB C Md d&ZOIsdz" -9 cck®YF , ¥ § Yo 6810 &;Has dz€
dzj 2stcOdz' dz' 7 Bsdzj Skdz o SH T Cun@edCR)s(REH)pIeg2) , dzOf
Isjtcd3d dzOdz! dz" §| Obtsdzgr i Hd Mo w LMY@CR):fy siFlsinHsdtE dgre c
d rnJjddgedmistsf Ctsor d3d C OB S Md dzOIsdz” d&3d ctelzf f Od3d .
dB3j HJ HismIs tc ©dloo0QHSEIs dzteds f JtcOd3d H ' L O mMud ls
ftedmikzlsmiseo s h j @len(fgr jtBPIsRBtcjf toj HMIs Qo dzj dedats 2 M~
Msj nddzj dgscizls 8" Is! §sdzzupeiz) L G ¢od OUF mg B
ZOdzls Odzed HO. |1 fjtcotsdz Mzzyoj tj O0¢ydw ftoslsj $C
HitsB Oo dzplkm[g d3o d H 1 IsOdetsdz! dgse s tOMlso stcO. l s
tcj Ocjdzstsoo { gt § QY B Mtsdz' o tsilsj zOdiHBOEtzIg s My d dzls §
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#nj BOMeEse dw f 5dziz yj Salr, S5AS(dfY ddgj 5Bt €y e Oo O)

Cu(NO;), + Ln(RCO0), CuCl, + Dy,05 + RCOOH + 1,10-Phen

1 H.0 pH =3-4
-2 CONbBOTEPM.
pH = 4.1 ¢ RCOOH onHTE3 =
— /\ 2.1,10-Phen B EtOH 160 C, 48 u \ ~
N/ \
R \ N /

=

\T(‘)_—_—_O/ I \ 00
“\ o:'__;ﬂ\
i Dy.
'

@ Hd,

0 dd

Cqdmdmly sOdhasds d ( Istedl j dzd dzt sl tstppg) ™.
MtsH J by Bleizis tc dz' -
Ln = EU", Nd" d dzG€", tppp = PhP*CH.CH.CQ,')
ZOdzls Odzd H s 9

u s j 5Thdf tedzr WO dzd t6j OC yd g 2

] Otc! dekzw

Metslsdets j dzd

tcj O j dzlsts 9

v OB dzd. | @deso dz’ § HdAzddzr MmeawiL j2 d 3 Olstsd3dz §
Clif dzj S MOR dzd dzj 2 desets Mistetsj dzd v .
LniO Cui Oocr CuiN Ln..Cu/Ln..Ln
55Ab [122]  2.282i 2.496 1.920i 2.010  1.998i 2.224  3.906/ 4.602
54Aa [120]  2.4301 2.617 1.938i 2.013  2.030i 2.231  3.999/ 4.469
59Aa [27] 2.4737 2.682 1.9367 2.245 3.802/5.683
5 &e[27] 2.4447 2.672 1.928i 2.237 3.777/5.641
5 &d [27] 2.3151 2.416 1.918i 2.342 3.594/ 4.542
5 &m|[27] 2.3807 2.472 1.943i 2.384 3.656/ 4.603
5ANd[ 124 2369 2560 1.933i 2.011 2.032i 2.228  3.952/4.542
6 My[ 108 22951 2542 1.923i 1.928  1.991i 1.993  4.039/4.062
5®y[ 109 2296 2592 1.923i 2.435 2.011i 2.018  3.893/3.914
5OC ¥j dLojfmbdy IjlsteOWVHjtedy j Stdsfdzj CMr

fCtds=ff d fipteizOdsdsdt
dzd ¢ O dzH sG@WLNA@pPr(H0)E( &Pk B0 GFAN,|

Yyd dzlstc Ozt dzr J
dzOr tSH W IslipWCu. Lu..lfn Jtdafdfry. j to
mMistslse j Is fiigppHed: " d -
o  tN\NAG|@ s fyifles 4[HR27]. ¢ dzZOdztsc d ydes § sz yOdzd Mmtsj +
QolststcOd3 kHC

fsLdydd



[CuzLnz(betho(H20)e](ClO4)16RH,0 (G8AN, Ln = Ld", Cé"  dzd ";:Gd b e t = BJl
[CuoLna(bedixClOs)z](ClOs)s (59An, Ln = Gd" d dzdsm') [27]. 1 5 HOdzdz
BOCdzj s d B Ui MS dn oL B8AE(C dzq.946 1§ crifmislf o o disj28aq) o

58%d (C = 16.00 crimoli ' d0 .=3 8 859%d)( EPE dzj s2 d B Uj MS dJ Mot
586d) dzOB dz¥ H OB Isfqw  tsyd dz@ MdzOB ' | ts5B d3fatpdzidzls casL Bdf

+
+
PPhs g

P
PPhs

H.0——CeZ—H,0 C{ e A
. / 0 / ’ \ / ‘ HV H20
)
\ 0 g 0:._0 -0
\\ ;9?S§v////‘o O\\\ ///// =N 7
ClO;
PhsP” e
3 +
+
PPhs  phept PPy

{ d Mk datskls @] dad §  pEGeH d dzj dzd ™

v OB dzd. ®dBo dz" | HAzddzr MmMeweL j2 d d3d ¥ Olstsdzdz §
¢ 53 dzpFAMm.O A

Ln-O Cu-Oocr Ln..Cu/
Cu..Cu

5&u[ 127 2307i 2426 1.929i 2.260 3.526/3.323
5MAd[ 127 2.344i 2482 19291 2.262 3.557/3.321
5K&e[ 127 2435 2562 1.966i 2.325 3.687/3.385

RLO jMisdets jN | sHds IsjH00M1M00)) tcdtizy B sk s e
ZOodzd ydyj tBdiEjdedz" » oL Odh@sHj2Mlsoad?2 &BiYHE ddzOC
RMMdzj Hiseo OdgdW dBBOGdzdIlsder = Moets2Mmlse o §jtcj d3gj dedes
O dzd Y d-Y OLoipj'cRzO e M) KBOSHdBzBOR] GCtsds 1. 8
ftesWwodzgdedd tIsdd3 Mtsj Hddzj ded j d3 o BMM)ls o ¢ ddaOditsd i«
Mistetsy dd § d &34 JCRDyif@GRu2Rhme (60Aly) [108], o C oSkt d o
C Otc 5 CAGGHOIEO o r fplsfA( Asjtdsy W3l tSte dsj s oz) B j dzL 5O, O
N-H S dzts o dzts ¢ 51 22pedfdgHte] H d dz. o 1Bz Misdlsidzd ¢ tSH
sfdmMOdzedw § sdzzyj dzdv HOdgdesets MtsjHdgj dedw, dzts
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dmf sdz' L so Odedj §SHABHO, O dzO dzts ¢ d y BE®¢ 094 tod d d3
Mtsj Hd &AYedz@B dzt HOj MY tisMls BOcddlsdtsets dsdj dals O
ZCOL'de®j l2Odzd ydy o MtsjHddzj dzedd tBd3j degde" = oL Od
RfNMdzj Hso Odzdw  ©  jtoj ) dedesds BOG dad s dzgs 5 ff t5dzj
e ZOSCMOydes Mmtsj H d cajchififie ), H f3OREPH Rz Iz dets dBsekzls dz
S . fsi sz tQfifisc s dpwds) lgd® tef d3j dzd ojcJ ddB)S fr
ftoj HiNlsOo dzv dzfw o 5L Bsy dz' .

RLOJMIsjdz Mftshmss MlsOBddzdL Oydd dzddzj 2 detsc ts
dMftsd L so OdzdY HJS OteB 568K 2ASS  BTE&OE Odzs] BHOBSL
11ydCdztse j SMOdH S Mz mies?2 o ¢ o &S iy Y s dgdetded a iy dzj fiy!
[Cux(PiV)a(HPiV)], [Ln2(PiV)s(HPiV)] (L n = Gd\y pys,m) f tgfd o25H2d s ¢
sjlsteOWHjtody 7 ¢ tsd3t2GuH(Z Mipye(CHYas(MilssP@IAN, [Li - Sm, Gd).

[ Ocdsj ssrddsd ui MSdi d i fhtsteGdldzd ,¢ Sl lzj BifpoH 2
toj Odzd L ¥ Isipw Odzalsd W j tetets &3O G dad Is dalicg=-Os B2dS). dfspids | o L C

U jbte@HjtstezSskter f) tesdBdyY MSdB fMistets ] dac
fMitedj 2 Mmtsy plch'tiz| BRHR(OL'EUM['PNH2]2 (62ANn: Ln" = Gd, Dy, Hc
ted 41, |s@4786], Cistster j fodkzyjd o wjLbd kOl
fJo OkzOlstse Misslse jIsMisPrHI d 7 sdBjdsQdzdds ols Of Ods  BO
d fdzj H 59 Odzd B2AE Bs'dxdztzj 1 thBBL ARYES|, H 2y Y J dzls o O dz! 10z d3q
toj OdzdL ¥ Isfqpw  Mddz' dz" | OdelsdW j tetets 30 cddzdlis7dd ) fiy ds O X
sBBjd ®RBjyHE odzOBd cjlsjtetsdjlsOdats I kdy s
ZO Ho O fBteWHCO Bd hj or h jifstod i @dede™ D jdzf{dij 2 dgr
B 3] dedzsets S ORZOEZO By HEZ dqudzOBd G Jlsj tetsdsj ls Odzdzt
Mse jteh OjIsmw o OFMEE Y ez dz QJ zj L YyjtojL BSdZjj ¢HA

tBu tBu

H3C—CN

{ d Mk dzskls Wislj dzd §  fEBAyH d dzj dzd
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s OB dzd. @defsodz" | HdAzddzr MmewiL j2 d i3y Oltsdide J fc
Csif dzj S MOr totsdiBd yj MEtsets Mistetsj dad v .
Ln-O Cu-Oocr/ COH2 Ln..Cu/Cu..Cu

6 Dy  2.244i 2.477 1.945i 2.420/ 3.480; 3.525 /
[ 86] 1.978 3.048

6 &5d  2.340i 2.574 1.929i 1.932/ 3.526; 3.531/
[ 86] 1.975;1.987 3.060

1.2.4. 1 jdzsOWH | tsdzCy-LnE stes s 1§ dnczO Is dz'

RLOjMIsdzr j G jdgsOwHjteds j StBfdzjSMmr ftjHMls
jlstcOC OB ¢ Md O dsMo W L Odzdz’ & CULERE®M) |, t6 dz’ fifo W LA
COteBtsS Md dzOlsdzr 5 BsMisdC s ) CERCRY H | ted'Vdg ™ & @G
BsdesWH jtodzr 3 Bj Hde A3 WtcOE 3] dzlssdz o tsL d3ts ) dats, ¢ (
fts§ H d dzj #ad(QICH-C@)1(H20)s] HD (65%d, 63An, Ln = Gd, Dy, Ho, Nd, Yb [28,

29, 41, 111, 115K Nd, Sm, Pr[115]), s O& U j teq ts dgj Il S O ) dzlz § BBY dzj €
[CusNd2(pyb)o(NO3)2(H20)g][ClO 4] 10l 4.8 (64Nd, pyb = d to d H dla@fyzjdsf1BH. € Is
Mt Hddef dfffydziz Withdalzj H 2 0T j: 23]

4o &OD ) BO §sdzyj ddy J 6pksedidibaM( f) dzd dzf Mz

WO L
Gd(NO;);:xH,0 —\Cu/\ HZO JB{ \B\GZ/\CU/—
monen oINS LTS

ITT YT TUC

Cu(NO3),"xH,0
+

6 RCOOH @ @
1) H,0, 60 ¢C; 0 0 ‘o—ct‘zééNgino
2) Nd(NO,);-6H,0,  Osn- 0\\ /?«zo . o/c” y Hc;%{ \Notso
NaClo,; 3) pH=3 o o// \y o : ' ' ClO;
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s OB dzd. @ dgBodzr | Hdzddz MmewiL j2 d oy Olssdgder j O
Ctdf dzj S MOR .

Lni O Cui Oocr/ Cui Oz Ln..Cu/Cu..Cu

6 ANd[ 13 0] 2.393i 2.637 1.946/2.154 3.649/3.837
6 A b[ 115] 22691 2.388 1.936i 1.984/2.193 3.505; 4.620; 5.797
6 Bd[ 28] 2.324i 2.451 1.956i 1.978/2.201 3.563; 4.661
6Dy 115] 220771 2.405 1.950i 1.986/2.175 3.534;4.621
6 Aol 115] 23151 2.416 1.961i 1.995/2.204 3.558; 4.666
6 ANd[ 115] 2.3657 2.488 1.954i 1.990/2.185 3.600; 4.654

wdzjHkjls Sldijldls!, vyt ©OLd&dudj o64Nd fHds:
(NdsCw} ) 508d (NdC4} ) fsflssdl ddh' o t©OL ddyds?2 ¢ d1
(PH= 3. B4NddipH= 2 . SONE){@80].

[ dzv  ftsd HJ dzfo@ITCR-CH)QAM0)s] HDD (63An, Ln = Nd, Sm, Pr)
ftoso j Hj dz dmimdzj Hse Odzedw BOGdedIlsdzr » Mo ts2 Mmise
f sdzizyj dzdz" » HOdedz' 7 ftej HY tsoztxpi) dztf, dzjIIS 5 cp 3P G tec
%t O0¢ BCUBQH-CO)Nd) o] Oz L 2% sTw ¥ j oS BOC dad Is dz' J
J= 15('5) Mmds

1.2.2. 1 6dzddBj ed jCuLlnkesdsfSdndSdipls dz" j

sOC odHdts dL ftojHuHMmisOodzjdeder @ o7 h j HOdadk
Cof dzj s wo dzw j v  @UEOCRIE dz' 2 ¢ sWstes@d B, dzlsfy z{H W
Gjdej edtolkzjlsmw o tjOCydedades? Mmdsj Md, HddKjtedL iz,
njzOldtelzs h R Njizo ¢ Odztipties)1. ( 210 2 sdz' L2 §toj HY Sdzsy j
OCBE®H jtodetsets WtcOed3j delsO o COyYjMmlsaj Mesdls
f tsdzlz yj dz' d MbikzS bkzkdd ¢ s OmdE&B Y dGH dzdz's O dz'f s dzq
[LNCU(RCD)4(H20)4]n(RCO2)n (66AN: Ln = La, Ce Eu, Gd HO.CR = Ud3j Is d dzO ¢ tc d dzt
¢ d f dzfgd PPGACURCD)a(H20)a]n(NOs)n (6745d; HO.CR=Ud3j Is d dzO S toc f dzts o O W
tod IO [126]. ©v OC ¥ j DY ts ozgf MHLWERICTCL)s(H20)4]n (68AN: Ln = Nd, Gd,
Smtedfipg) , o Ctoltetsdy {1 dzj d3j dzls Otcdz” d3 L o j dzt<Cdin) o dzw
[72, 751 wlstsdls wlsdjlsdls’ D ff & dzd dsjQutisas OMGR) i6(1d20)48H:0],
(69An: Ln = Gd, Er [18]  Ho [90], HO.CR=Is tc O-8zilz Is j dztdso@@f ip§) , o L SiSts
Y e Hizs Isfw B dW H JjGEDQR)}N tetDEUCRIEAS0)q} { [ Mdatso dzr §
MewiL j2 d B> OlstddsAp, 67830,G8Ns t§ 80| tc HodgHlg @F dzchyj ¢
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esjHdE/@ sz yj des dL o tHdds?2 toj OC yd sdzdats?
dzj HeMIsOI s8¢ -Adfesdasand fOIsdL B St5¢  EHRE®)® Is-dz6 - (
Ln(NQOs)sl: 1820 + 2 Cu(NOs)2) , fts § wehdzf tedztr yJ dz dL f§tsHCdMmdzj d
CqMmazsabis2 4( 1) otHds?2 fiptd s, ise L4 ts EBHRER)OE6
Ln(NOs)sl: 1820 + 2 CUNOs),) . & 5 HoddjqazeAn § sz yj dz7 o MRy d.
Ho2(COs)s d dzdch,0s, s tsls o j Isfyls o j dzdats ,Il) fiscladDepgiz Bl tiats o ds 2 H & (d f)
9 BH s tldhduoRCGH=1:1:5pH=D5).

185 HOdzds' d3 BOCG dzj Istsh d &3 yJj < d6BAN dln BljaGedd 2 o
[24] ) 688m[75] dzOB dzt H O kM B deslstsdzdztsj Mdzdy § dzd j BOE
sj s jeOlkter, Ykt MmowL Odets M &OdJudjd o LlIsd
Odzls d ¥ j tets s B350 & dzd Istetatses dsls @scd' § a2, oz oy § eLa® o BREIY § SefigiE)p o v o
g/ ddzd %W iSOk StodmlsOddzd yj MS s 668d, JoBd676d]  Is
[126] R O©OCIsjtedL zjlsmw dOddydjd seBdjdds &= oL Od
WitttesdBOcdzdIsdetsets Isdif O, tc@fdigels d ' R Ots © BjAlKE 45 o
Mo j Sipls 22 s 6[24], f) dJOBBY - Jewcu=-3 3 8 %, faclia= 1 3 2, OachEds
0. 2518

v OB dzd. | @dBodz’ § Hdzddzr MmeawiL j2 d o3 Olstsdzdz §
MsjHddsj VR §odddj cdscts Mt ddv.

LniO Cui Oocr/ Cli On2 Ln..Cu/Ln..Ln// Cu..Cu
66/&e [24] 24151 2.572 1.944i 1.973 3.883i 3.885
664U [24] 2.3361 2.500 1.9317 1.967 3.831i 3.832
66Aa [24] 2.4391 2.597 1.942i 1.974 3.906i1 3.907
6645d [24] 2.3391 2.505 1.934i 1.967 3.830i 3.831
6 &/d[ 126] 2.299i 2.460 1.899i 1.978 3.7641 3.792

6 3Nd[ 7 2] 2.3421 2.686 1.9491 1.964 /2.400 4.154;4.173/4.380

6 %ol 90] 2.316i 2.788 1.938i 2.215 4.488; 4.508 / 4.206 // 2.671
78d 18] 2.3501 2.723 1.928i 2.230 4.496; 4.517 / 4.203 // 2.64¢
7& 0] 18] 2.3001 2.827 1.931i 2.222 4.486; 4.504 1 4.213 // 2.64(
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cl
T‘ CYCI 5. CYC' ca

?< >><< j; W}?/ NINL

XX eI QS

clgo ol clge

0——NO; H0

Cu \0)\ 5

+3 (H0)

R = CH=—=CH——CHj,

9

{ Mk deskn j1BOId uj MSC ) s B (@epNdifes | 6efdoda). dzd 2

1.2.5. 1tdzdvHjted Qu-LE Otsesth &z ipOIs dz" J

] GBtOL So-@@zlf Odgg Helzr = CtsBf dzj EMtse o MSC 2
Mz dglsds s j dzd § d3 dzj d©3Odzlzs Mo w L 28 h 28 tots dz deoctcOs
Mtcj H] dzdcOdeH T . vOCky tsdz Bsckzls o' ff 5dzdzw Is
dzd e OdzH? OtcB UM fdzOIs 7 dr B Ol B Sttt ddZOyd
ftotsmisr j dzi s @ ddsQC@edjigs,@0:,Closd Hte. v OS¢, d&Of te
COr Mt smisB da' ¢ Btz htsd@3se Cwdzdyj Mlselkz tOL dzd ydz
Otdiite [&.ls OdzdzO

b t5j H d dauatacg(OH){(NO3)2(0.CCH:BUY)16(pdm)4] (71lLn, Ln = Gd, Th, Dy, La;
pdmH = f d te2fGHd]dd3] Is OdAs dA)50Cus(OH)(pdm)s(O2CtBU)o(COs)s(MeOH)s]
(72/5d) [63] d [CusGd/(OH)s(COz)a(O2CPH1o(pdm)e(pdmhy)s(H20)2] (734&d) [44] B ' dzd
i 5 dzlz Wpinde'ts yzdifFdzts gfiffdin = | Tglg OtcB sdzOIls Odzd sdzCBrj dz§ B stz ]
fsmMskzf Ojls o MdMmlsj 3z dL ObBshMijtr o sy
Mtsj Hd A BEd) dJdzd fted ftesHizoaCj] wWOMsos O  Sist
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1 dddekzlsr ( MAGf)H.J da waif W7dAdzjddgd " H | 6 OGO H d Bedd® &
fMtsH J ey Ols Hoj Hs NS QIsdgojrL ™ 0608 h dj 4 dtsdzO
BiHI. OdzOdztsedyudzks € tssteH d dzOYd s dzdzz ¥ 72BkdZ8BAd 5 o
€5-COz-H d O dzd tsdz" . vsO0Cddz tBKOL 53, mdzsy dzr 2 B4 Is O
COteB S d dzOIs dz' -k , § CotafBHEERIN sdzd St Ols dzr Bd) Golzy
Bisdzj Cptmis e e Odzd Yo O s ko jdzdyuj dedj WHjtedzsfmisd ¢t

1 5 HOdzdz" &5 3O ¢ dajfisiiz) dhoisfou@ disp2d = 31Adg) HHdlaiz) dias| dgO
B HIJ ( ftoj 5B dZOH OB Is tsBd3j dedz” | oL OddsH | 2MADIW O
71Dy BOC dzd Is dzts j ftso jHjdad | sB ZMdzts o dzj dats 1S E
OdzsdV¥ jtetesBOc dzd sdzsets Isdf © o/ d dzd [45]% ¥ jy<zls © tge O izt
§Jtj Bj dedesds 306 ded Isdes 5§ s dzj 71y="CoOz Qjdixffy v ydstsdz,j f§
BOGded sdStsd3 fted Isj @3 jteOlskzte] dPel Jted® Kj th @R
(Riks= 7.9 K) d otej dgi deft d¥Ste ) G@USHAY d df del® & @] lsizd |
sOSsets BOCdlsdztsets + WW jCIsO BBEMdzse dzj dzts f o tet
o' MsC 52 BOGded Isdzts?2 QI L tislsitdstidzf jo2 . d3Oreddad Is dz' -
dzO B dz¥ H @8kts i)' .

Il Mtj HJAgddzdg MMisOs Clststesets santHYIS L B
dL fPwOClto jHjdE) EwdBsftpipHl sdsy j ds, Yyt d
6] Odzd L ¥ sfyw B dedz’ | oL OdBsHj2Misadw ¥ jtesd
9 dad B30 dzd j Jeuguezd O d @424 @B o j dzd yd dzO@ 9L WSO dL w©OMY
5B 3] dzG EOMWMEEW} ){, ©WOMMUdlsOdd f OttOdjlste’ B d&j d
d s dzO B 1) B joH dc( O Hills dzehalzd WO(. 14 Offgdglj Is' KOG dedlsdesets o L «
ECOLT 908 ls, ylrdodiyte davd dagjnded jsHded ds L dzzyh da o
MsH j oy O JGd" df Uz BOS MdgBkds 34 . 5K Efted e 21K d
ftod dzsy j dedgB €37 TY. ts dzj

MOtOSIjte o jH]jddw ®ROGdadls dats 236 s e df e @juls|
ZOddyudj Stdf tod o W g b teB®dBOE Wz tstdas © 5B d3j dedz’ & ¢
f OtcOBOGdzdIsde’ d3d drdzORd. ¢Polstster fsdzOEOs-8d Yl
Wjtctesd3dOedzgdlsdz" , O dBjyHE tOL dzdyder i3 § OtcORBd dts
sBtsdn Isdf o . 73&dfjteitxfvdejddadijls Mo t2Mlse ® dedL Ctslsj o3
T ZOHB G| dzls OigbnBO R B d EIKEPeTE=A5Kd f tod dztsy | GBETR). § s dz
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o BORY BO fsdzzyj ddw d S tdfMlsOddkagiied@s d
72/6d (8) d 73%d (9).

Cp(RCO2)4(RCOH)2 + 2 Ln(NOs)al6H0 + 2 Hhpdm + 4NEs (MeCN/EtOH)

CU(NO3)2 + 2 GA(NO3)3l6H0 + Cu(Ph@,)2L A0 + GAd(NQ)3Ll6H20 +
+ Hopdm+ 4ANEt: + 4 NaPiv + Hopdm + 4NE$ (MeCN)
(MeOH, f(E€BEEOL) 9o Isjn

fnls

v OB dzd. | ®dBo dz" | HAzddzr MmMeweL j2 d d3d ¥ Olstsdzdz |

7145d, 7245d, 734&5d.

LniO Cui Oocr CuiN /Ln-N Ln..Cu/Ln..Ln// Ln..Ln
7 &d [44] 2.2827 2.613 1.902i 2.451 1.885i 2.011 3.263i 3.681/4.048 4.223//
3.21171 3.994
7 &d [63] 2.3037 2.601 1.944i 2.340 1.901 3.466, 3.515 B.946 4.160 // 4.951
7 &d [45] 2.268i 2.534 1.905i 2.344 1.898/2.525 3.285i 3.872/3.780 4.586
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fiLkd 5O, 3% 0GR 628, 129 5SS OL ' 9 Ok ls, Yl o daj
SBlOLtO Odzdj GtjHjd ddsecs hss2ydo et § sdzd v
stsdz' €5 ftod o Otc! qietso Odedd GBI j BO PdAfftsda@BH ' dars(
LOMR) dai dzj stcc Odzd yi MSdr OdepHalis g dz® fMjFacptc? j dedz
# 5] HJddzj dgeiryNds(OH)24(be)16(NO3)3(H20)10](NOs)[PFes] 14k 820 (74) [129],

[Cui2Nds(OH)24(02CCCh)12(H20)18(ClO4)][(02CCCh)s] L H-Q (75) [37] d
[CurzLas(OH)24(O2CCH:CI)12(H20)18(ClO4)][(NO3)4(OH) ] HD0(76) [37] d d3d ¥ Is M~ 5y
SCISOHjCOWH jtodzr 2 BjlsOdkzdzstsfistse, ftejHMisOo dzw s h

94 teh ddzOn Cobtstots? tcOMY sdztil)y j dzr O dots dgty j dalQaigls O Ez¢
tcOMYy cdzts yfisdidk g H rR(sdz" Bj IsOdzdzseo Mo w L Odgr d3j Y HE
d 24 cdstyfOBd, O OS] o yYjdstetOd dts?2 f s
sH NG Odzd sdz (0 fided] dacf]f da§izflflzd sdz (@ S M)d dzg thelf L & r
OlstsBORd s @ MdestatstcH d dzd tots 9 O dz' ¢ B dzid) L (@zgf M) d d3
stsdzgS tej dzyds L O vy jdasteOd dzgks  §sL dyds Bspdes
1 dlstcOls Odzd sdzr ftedMmlzlsmlsoksls o tj OCydodadets?2 Mmd
s o Y odztsmis: Ctsi3fted)lE MOdzdEdeH JIsts lif § s~ AztstsB ts OL Iz |
fpewiL 42 M dIydzqdfdte sdsidrod (INDs) o W 1j Je Wy dzeqf ui MSCdJ dt
HsMistcOd o O Is e 5§ CotsteH d dzOy d ts dzdzts | sCtolzy j da
dzd e OdzH OB, dBsdzj S ZdZOBRBI o sH dgdizd dzd s WOIs dizts B s

]l wOoOgleBplsdj yojlsmw Issls WOCIs, Yylsts Hdzw IsOF
CdMmdztslsdetsls ' / sMdzts o detsfiyls ted OC ydsdzdzts? Mmtcj HT ft
fMlstetsj dzgf ] ©BEOLEZshdamw fesHkSkss, yYjdB Ml dt
2ZOf wd &j to, o Otc’ djaimfojARlzdli Sl ) OC ydd o HJOYC
His 1 : 4 disyjls ftcdoatsuHdls: ¢ tsB tcOLOmbNG ¢&P&EN, C OC
MsmisOe di3Ypdg3 "5, ISOC d CusNi} (74A@lY H fj)ts fipls B o){ ) d3.
f topH~6[129], fted {Ilstsd ZOddzyh dj o' AtH' dzOB d&z* HOs
1 Ho8AN (9" R EB%)FO01 748d(dzF sH 50 %) .

l dzdwdedj SOmizslsdesfmisd t©j OCydsdadats? fdmlsjc
f sdzdw H Cteldzg’fifis | HJ dgjQEPR] ftotsH | Bsdemis o0 so D dzB S lp st
s dMOdes f sdzlz yJ datf § Mg fg dztds?y IsTedfg detelds ¥, Il )zd i tc @ lsias to €
B HIH( (2: 101 ,h jdpiseQids? o SHdzs2 MejHj B dwWGUnje dz' A
(51An, Ln = Gd, Nd, isfjlsOeo fds.fpels " 3.5  BEdj NHhsyd
[{ Ce(OH)2} 2{ Cunzlng( £0H)24(Cl)o.s(NO3)o.s(tza)12(H20)18}] INO3)ol8H20 (77AnN, Ln = Gd,
Nd, tza= Isj IsieGy jBlstO el 6 . 6 . b B7AR d dzjji dedhds O o dzv B-Is iyt
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CotstoHd dzO | thtzdedg] o7, oW K jstsdgte] ~s5AIBOL H tod ECyndyrield § W
MowL Odzgr 3d Y HE @D (orf Gy, H jWidsde dggde v Mdzts d Miskz &

b t5j H J dgfuckaief(OH)24(H20)x(L)12(ClO4)](ClO4)17 ANH2O (78An: x=18,Ln = Nd,
Gd L= fdtdHd[@sl jJ9ROE=dt 6, Ln =L=C4 dttd s ddztf 29, d ts dzO
[Cuz2LN6(OH)24(CsHsNCH2C O2)12(H20)16(NO3)](PFe)10(NOs)7 A12H,0 (80An, Ln = Sm, Gd,
CsHsNCH.CO, = ff d ted H d[@28]ytll tsd2lisy j dz' ® oftHdBs?2 MtejHJ
dzd stcOlstso d3j IsOdzdzso NaCl@uftpikts Is 3 §f 6 o B QEREHIHEE H.dizd
KOH) , Mmttlse jiIsfise j dzdzts.

\\\%;‘:d/(l)
8 G
t d Mk detsfC ) 14 Bzdzts Guightd o fits j H d4ldg @] YENd (9) . A te C

CtodMlsOddd uj M52 flstce s Kap d 718 ©.d v dgif Bs d |
COBBSMddOldy 7 ckffOr, Mtd o Okd j dtdjS

dL 5B tc Oy J dzd[29, 37,1282 tsfis d L d3j dzj dzed WV d3d .

[ vHY tedr 7 Codfdzj SMse M ©CkOL Hiedyj MSdds
BOcdzdlsdz' | Mot2Mmbse O, dats Mdzsy desfls! filstets j dad

f OttOBOcdzdlsde & vy dzstetse bmdsydwsls (Isdr ddasjte
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ftsj 1 d dziehtag P6Md, 804&d [26, 37, 128]77&d  77Nd [60]f 6 | &B &ZOH O Is 5B
oLOdEBsHj2MlsodY Oddsd¥ jtoieskOcddlsdses kdif o,
sj &3 j ©Osktedy 2 TN deiPdndss fisldsjo? § O Odj steso 1 j 2 i

v OB dzd yPmde®e dz" §| Hdzddzr MmowiL j2 d d3j 3 Olstsdsdz |
7 ANd,8 &Bm, 7 &d, 7 BNd, 7 &\ d 7 %d.

LniO Cui Oocr Ln..Cu/Ln..Ln// Cu..Cu
7 Ad [129] 2.427 2.54 (Ndi OH") B 1.947 2.02 (Cli OH") 3 3.481 3.62 (Ln..Cu)
2.421 2.52 (Ndi O.CR-O) 2.227 2.38 (Cui O.CR-0O) 7.067 7.17 (Ln..Ln)

2.430, 2.476Ndi O,CRgs aze) j 2.451 2.98 (CiONO,-Gy)  3.38i 3.46 (Cu..Cu)
2.511i 2.524 (Ndi OHy)
2.516, 2.587Ndi ONO,' = ))&

8 Bm[128]  2.438i 2.512 (SMOH') 1.94971 2.004 (CiOH')  3.48i 3.57 (Ln..Cu)
2.3831 2.472 (SMO,CR-O)  2.2637 2.357 (CiiO,CR-O)  7.02i 7.07(Ln..Ln)
2.440i 2.592 (SriiOH,) 2.457 2.70 (CiONO;-®)  3.36i 3.48 (Cu..Cu)

7 %d [60] 2.462i 2.475 (G OH) 1.944i 1.992 (CiiOH') 3.489i 3.535 (Ln..Cu)

2.384i 2.427 (GIO.CR-O)  2.317i 2.373 (CiiO,.CR-O)  7.02 (Ln..Ln)
3.307i 3.407 (Cu..Cu)

7 Bd [37] 2.475i 2.551 (Nd OH') 1.9467 1.995 (CiiOH') 3.522i 3.620 (Ln..Cu)
2.4477 2.519 (Nd O,CR-0) 2.272i 2.433 (CiiO,CR-O)  7.072i 7.149 (Ln..Ln)
2.488i 2.545 (Nd OH) 2.231 2.44 (CiOCIOF -0  3.334i 3.432 (Cu..Cu)

7 8\ d[26] 2.445i 2.552(Ndi OH') 1.939i 1.983 (CiiOH) 3.500i 3.597 (Ln..Cu)
2.412i 2.444 (Nd O,CR-0) 2.324i 2.355 (CiiO,CR-O)  7.079i 7.108 (Ln..Ln)
2.503i 2.555 (Nd OHj) 2.141i 2.576 (CiiOCIO; - 3.325i 3.466 (Cu..Cu)

O)

7 %5d [29] 2.407i 2.518 (Gd OH') 1.942i 2.007 (CiiOH') 3.461i 3.572 (Ln..Cu)
2.380i 2.435 (Gd O,CR-0) 2.2461 2.337 (CiiO,CR-O)  6.983i 7.033 (Ln..Ln)
2.488; 2.513 (GHOCR: j gois  2.263i 2.420 (Cii OCIO; - 3.3361 3.458 (Cu..Cu)
2.4817 2.556 (Gi OH,) Ow)

t Mk desCA teD& d3j dzls € tod Mls O dzdzd T7ISHS 52 j Idds@
LOBj Misdlsjdzd o SOwesCMddkOd & cwkff OFNOsI
kO dzj §=COLOd . ) tedo j6b] dits dfw dsje deOogq o
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bolsstcOR [MBPBHGAztS iy mMddzlsj L Jicts® Wstcdzrdg] € s agtfiz
Yyd¢dzdyj mS sets iyriss@us (Pt (NOs)s(02CPHso(MeOH)m(H20)n] (NOs)sA
xH,OA&MeOHEMeCN (81An, Ln =Dy, m=14,n=0x=43,y=12,z=12;Ln=Gd, m=6,n
=12, x =39,y =82z= 18). b BIAN Yty dddw | dz" o tj O yd
fMtsslse jsMise ks Cd' AN )0 dzgetien 5Q dets?2 CdMmdzslss? d Iste
Motslsdesh jdzdd 6 MeCGNMeOH5 : 9) o fMmtcj HJ

[Misse yYydSdzdyj MBMAL sz dzj §HO Ho kR odHO
CkB Odetsy tsH 5B dz' ~DysOE)D G dgfj dUssOCHPIHHEINS | [ o W Sted3d
Colsster § d3ts ) dats ftcj HMMIsOo dIs 9 COyJ mMlse j 9 J
Mstsilse j Isfiply dfledzts  (

v OB dzd y[Omdede dz" | Hdzddz" MmoawL j2 d 3§ Olstsdzde” |

81AnN.
Lni O Cui Oocr Ln..Cu/Ln..Ln//
Cu..Cu
8 Dy [76] 2.295i 2.492 Dyi OH') 1.8931 1.988 (Cii OH") 3.003i 3.414/

2.271i 2.386 Dyi O,.CR-0) 1.897i 1.982 (CiiO,CR-0O) 3.710i 3.861//
2.410i 2.568(Dyi O2CRpss ads v 2.2607i 2.498 (CiiONG,')  2.9771 3.450

!
£l
C

o |

v‘r‘
0

t d Mk dztwlls tellSC sz te O &1BY,. (@) d dijtidddsO v s to RywaSuzitc
( Olssd3" o BHEBStcSH Ob) dzgju stfcRC Bz@®@, ) .f sC OL ™ 8 OF
OssBOB dBj lsOzzssMistse O, O IsOCY] ©OL &Bj te
fJjtef jdHdS Ezdzvw todets ff dzts DyeWtfidsdyj IstBtmdz) 207 O@< 25,0 fi) dx
CsdzzeCs | te'H Mo jWgzter Redo j Hj dz dL tsB tc Oy [J6dzd v
dL 3 daj ded ™ &3q .
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a) b)

t Mk detslls WBS szt © 8By, u I§ izl jlzdzt{ | € z B OWAOH) b
(ab) d dztsH C SAWOHBBRO] (Ed)[ BdsStss, dL Ctlktster
&4 Is O dzdztDE B uUseOs-PH)so(O-OH)12(3-NO3)e] ¢ (6,f).1 tof © § H j d& |
dL twd#fsis dL d3d daj ded W B3] .

MOEOCIS |t 5o joT(f)ded ¥ o BIEAEEROOL @ o @ joly S ez@OH Oc
sBdsjdeder & oL OdBEsHj2Misod2 OdidsdV¥j o BOC ded Is dzts
ssjHd BT s o dzv j s Mos2fMlso O ROC dzdilgBigs ¢ B1 S H &
WK eT=2.1Kd § tod dzsy | dhbizsraR) [MP]s dz L o3y teg) daffj toj d3j dedats d3
fsdzj 8w " W o ddzd -YOBKBEds,] Nilifea|dzOxlg B3ig 6 OIKE 6]
ECOL T 008 h dj dzO oL dedS datse j dzdj  CBy6), dzj Udsais 2 v ol
GjLEd Od ¢ dZOHO &Ocddlsdsil). OddL slstesy dd dt

13.] " o sH 'to jtfite dz’ k@b PHOIsztcdzse s BB L SO

1 O tshdztf dac@ aledfidp Oo dzj dzdzr = dzd Isj tcOlslztedzr = H Odzdz" -
1 sdzt " ddzmise s  tsfZr-Bndzd Cdtkrm @ dedg’j Ac ts d3j Is O dzdzd yj M < d =
MsdHddzej dzgd?2 Br dzd fsdzEyjdzr o ©jOSCydqwea dzj Ste6 O
o fwdmkzlsMlsodd Odzd Etes s@es BROIs§ dMddsdr d bMsdzj €
Hisdestedzr 1 dzd e OdzH s  ( fNfdtc d #pdcétf, d tc'q ¢ dpeidzddt dzlsas, ®2izd
v Skhdd HtsMisdyjddY dén clyplsdiQdidsdfj Is @ dzdztf 314 VS d =
MsdHddz dzd?2 ECOLT 908 1Ils dzO0 o SLEFESHWWS MB § dzidis dgwsc
Mtsdz! o slsj tedzOdz! dz" 2 Mddelsjr. 1 Mmewerd M yj &k tcOl
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LnC s a3 dzj S MsAHLnS @Y &zfS Mtse, GjHmsOody jls i te]
OLodlsdY CtoteHddOydsdadats? 7 d ds¥f s s dsidgf i8S d Ay
Btsdz! h ddzflseo O M-tsf § fg@stfzdzj & Mtso setcOdzd ydo O¢ Isfpw C
otsLBEYHjddw d + d&3dmMmdd, Ylsts dzi o ff mladzs ¢ @ s g
fMd dhde dddL Oyd¥ d* i3ddej Myd deudd dsdetse dzOdzls Odzd |
Hist tsdzdzv Is ¢ WslstsWdLdujmMSedj HOddz j Ctdif dzj §
OtetsBOIsdyd M drdBdztf€ Bezh s o Pdzlstso ' d&zd 9" ASH O]
dz¢ d3q dzj oy J dzydd .

Culng jIsjtetsd3j s Odzdzd yj S d 4§ COtB S Md &zOIs dzr |
Slsdetsd s j dz! dzts dzj sz fiftsfjdy ColigidagchiR) fdsdL dzd ydats2 W H -
B3 sOdzdzso ) M kzdzd ¢ Odz dz" BZESMEBO G daf UsUzs 1sizid d3tingo ts@ ldntiste dz
nZOHOCG jodglsHD . dd3sj ¥ N jetsimw Moz lskztcdzsd s tcOL datsts
ftejHf sy dls! otL &3ty datsfflf tso ff g v Jf dizf zd 2zfs o ' A fny d
Mddasd Isdud MS ddmm  frisdidssjddad jdzO

L0000 2. CCMijtddsj dlsOdzt dz@Ow Y Ofr

2.1. [Bhdj ftsdtsyjddw

Imi sfjttOydd, MmMeowL Odzdzr § M Mddalsj L sd3 detse ™ 7
N dimftsd L 5o Odzd j o3 ff toisH O dalzik O taflddg off tsoglglAsu HigdE™ Grd3
tcOMmlso Ste[d38]y dzR M~ sH dzr | Isted d3j Is d dz@nfll)) 5D s@H(11)j [55]¢ 5 d3f
Ln(lll) [143] d wu@l) [142] M delsj L Jteseo Odzd 5 dLojMmisde B
[Zns(bzO)s(EtOH)7] [141]d  [EDENG:) (-p)s(MeCN)] [48]ls OC % j f sdzzyj dzr 1 &
BitdsH d ¢ Od3

[dddasj L O detseor 7 Mitsj H d dzjsd@H20 d fig iyt et , 9 ARén CzdA |
Ae s a rZ&QAC)RHO (99%, cRothe ) Eu(NO3)sBH0 ( 99. 95 % c(f tOd4R)d,Is &)
Th(NO3)aBH20 (99.99%( t 1 £ ] © dzr GAND))EH20 ( ¢ A . Hp(N©3)sAH0 (99.95%
(11 fc),0dzn DIENQ:):A/H0 ((99. 95 % ¢ ( POpzRh IBI(ROs):AH0 (99.95%
(tf¢),0dern KIO&H) ,( ¢ UNaKOH® .c a. HIs O] d3j) Is  dzlz(¢ tndzen@alzdf dzts o
CdmdfBiw® 9 %, cAcr os -@¢sgcysiztsa iz, 53 dzBs ¢ dUizs Is Iz
CAl fa Adgazdéds,j dz¢ 52 dd@"h b M BOKO (¢ Ac1z0% s ©2? dz0
CdMmdzsls © ( 99 %, -dz0AlIsftsa® dZOeY sARIrER)dzts 188 %) ¢ pyfl d B Y H H dzO
2-W Ztc Odz$ Otc B ts datsHfuB W  9C8d%n dztspIsA r(o sB dOf djta diH & d&0ed) % ,p \2c, A
Aesar eW, dz@dzld tphezdo880, ¢ Al Aasar e dW j4zd@E: | dzO dzls tc ts dz
(1 Olsts¥ j dzO dadhgts dzdPB, + %, ¢ Al f a-H d &g-5Ezd )j 020 dAs, 35 dz:

(14 ¢ EkYneosupdz, 9 9 RUka AGe ) , -H @ B9-EHHdY W | -dztotz | dzO dzls te ts dz
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(1 Qlizty to s ditdecup b 9 8 %, ¢cAcros O rugj aentf i dctescfenpsf, d@792(, 2 Nj
CABCRe ) .

RsMtf j Clster Colf dzj CMtse L Otcj ETMgh §f & Is @ Bzt Is tOc
¢cPerkin EIl mer Spectrum 65LSSHACEDF thttc ssqg Od
(Specachpd dzls j tco Odzj -4 Ozl 4 RTO M { d1 .

C dzj 3 dABdEO & if ts5 deegY alds s BOIs CHNBO e@Gdzd L Olsstcy ¢ C
EA1108¢é 9o [ OGEsidgtEfdE s O0dzOdzdL © R{1 M [ o1 (G.

t 4 dals 6§ dats ) Isdefipff dz jzHotela @ dzdizdizi®dzl W tc O € Is Brdkgr SMART
APEX I, sB Stclz H s €@dadptisd; ¢ I s gy dzd ¢ sd3 s detsdh edszR@ s didy
( Mo Kal¥,0.71073j )H. » [ degs.dmMS dder &8 d €. R. dz. o) .ARY 1dwizj €
t 61, OHIsC.ofdj. | J dzéwB.drdetdR.. dr sdzezh ddz" d3 @ At &R
1 4 sl 9 @29 iy jCAs 3 dzjoCefjtsidf Ealz 4 3 o tdf dsuf jtffe@vef 56 dztsh j
[144]. dlstclzC Iskzter dmimdzi His9 Odzdz" - Csdizf dzj € s tc (
z Is ts y dzjif d&" dzdzts d3Od tedf julsias H dz@d d3j dz! P edOH e DIsts 90 dzd L Blste st
f 5 dzdzts 3O Is & & off Hztizd3x iy Pl dz! | SCotOgddrids MO 658 6 O did3
SHELX-2014[103]. ¢lstsd3’ otHBEBSHO ftod Ols SEIOEO dafcydeiits
dzd ¢ Odzy Ha tc d te'tg ass@Ffe'ls taffzupjtsiySaEf] ditsH j dzd ¢ dzOj L Hdzd € Oe .

t 4 dzlscj dzs®@ RO &G f & dzdz] dz Oo Is s to ts d3 Bag@rD8 Adfamods Is ts d
Hlsj ¢ byaxEwe@ukU If L dziz yPedigfojdzts n e ts B SR) [ 1om t &1 ,( & .
O IsOCYJ ¢. u. o] SAdgtworj "R Fdgrads dd3. .. 1. 14 Mdsj v dats

[ OdzddsQc dzd Isdzs?2 o s cd QBUd I s dcisd @&dzr ¢ . 7.
s. ¢. 10BN CdIdDfripgf dzf fig o  figY sdz' L 59 Oded j &3 dBBOG dzj Is 5
PPMS9 9 A s} RI1 M [l fwdeBt fsLotsdzvjls ot
Mos2Mlse o HJOYOLEBd] IsJBfJtwOIskEte tsIs 1.8 K HT
H dZ2OBd uj ME 52 d&OG dzd Is dasRo Hsfiptfote dod disufigwp dsddsdte s N §
) ojdduddes? O®RY dzdlskzH' dEBsHEZdEYydd ©Oo dAs@0 54 §,
1007 1000 l Yy id 101000000 4\, mMetslse jIsMmise j dzdzts . R
fsdzd Ctod ils Odzdzd Y4 MS d -~ sBteOL YyoOn~r DO BY 6z@F - 9 B
ftejHo OtcdIsj dz' dets MBOYdo Odzd dBddzj tcOdz! dzr A3 dBZO fydzts
SsHjd df SttdhmsOkdzdSss §H Hj2Misodjd odz " d
dL &34 toj dgd 2 Mttt CIsdtotso Odz" M kEyjltsd o¢ dzOH't
ftotspgp &y Ols j dzv B dzj tOdz! detse s BOMdzZO d HJOBOG dz
1 OMS Odzv ) .

gl j Clster dz¢ Bd daj My J8depded G ff B)JsHod dajsdeaPE'd MK .diz" d
f e dS s d3dz0 SlslgsRY j te @ls 2 © §f H JHRSAY O L dgJC te®m sdz' L 50 O
dzt &3d dzi My M tzls fzls wos g jPIEtndrliSss 5 orR L s h o -
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v JClster dz¢ d3d daj My |ULFIALI02MIOY H0Gteigj clzafffflste d tets o O d
] OOCMddets?2 M dMyfsd Ltse Odzd j d5 Ftizsraled Fizd-28 Hordes dzts ¢ t
JobiriYvon) 8 ARG . \idhnStslsj &3 j cOlskztedzr j 1+ CMY j ted d3gj dzls
dMf sdz' L tso Ocdzd j d3 Tls OdzH Ote ls dztscosd dAsadsDE RYjfs s Gtic H € B
B teOLAuUsB) tofy ded)f sdz! L tsch dalsizif g 0 y ff s padgtsdaw dLizudc
LUWWiCkdodesfisd §jtej desMO 1 dzj tefciaffe dzts & O O & ts s® tiglf y
o GBEE j Isj et Is Odzdzd yJ fashhy 99, 0B Az & m@q &) Adzj
My dSister WMl tstej Myd dzydd dHJ il d qdzsH)tcB S tBfizlzgzg £
G OHd)dzdWf sdzz yj dzdz’ 7 dzO tsfydzs o jfn i X Iscte@Hits dadf dechy
M J Clstetse W sMW¥ tstej M yGr ddzpdedO dzis Rite ey dzdf s ¢ sdzt €
oL BEYHJ ddetsj MBI detsd G Raa® 00zOBBdetsets o h j
stedtf dzj sdz' 7 Ektetsodzj 2 BBsdz h d ddi)sle iPts tisldcos jOsthflsunj ek d
[ Oko O, tfdtse Odedzgs B &zO | FTMI to oy il dezvardr g fHj Qi
dzd ¢ O dzH @B defrsdlicflzy  + W W j R isdpfgfas@ dzdL Oydd  RdMMdd dts
[ Olko O { SH tcO [EfodigLoBCZjylsH, Y dzgises 5 ) (6 Is t5i visdizf "zOdz RO daH
25004 500tofMdy j, yjd orh jdzjyOhd2 dzs Bddej Myditslzy h
(17200f #5(°Do), 19000M &5 (°D1) , d MAKCBN) 0 d dzd ) [2tDB50A(°DR))dR0].

Cdzj Clstetsdedz” j MY jSlter if tsafsh)gRagdooMe@NO(frEstS IsOs ts
Bsdz / dz) wjedmsicdese Ody 0o Is s tc €ary/S5a00 @oiiptitys do L A 10
R{1Mm t¢o1 (6. [BMEoO).

U to d3tfipidjiH vdz 0 @ad-d Mdzi mis & Qs .. If.5B tosn IRy g BWR
ddi.. 8 z2tcdzO ds1edfd Is s HABR | toj dzypfCORRzddis?s M j 2 C(Qadatstg d o
dls j td3tsc tc O d BP 2@ dequi | OIS Ists$ j ( BBEH &Y Oded § At
02 < 0.0002 %, N2 < 0.001 %, O BHY dzsets ff OO
(20.9N0O0.5) tsB %; N2, (79.1N0.5) B %, 4wH4,
2O ftedetste] Wdteds FNEOMZASQEHSETGGER T O s to 620l 6 j 400 dzd W
Al &3¢ tenis@eL so 52 W OL ™  dnifiziEQsdifs dsfp® e @i 52 tod
AYyolos o Ekfasedws Isjitddiyc)iddfolkirstiefsdad M¢ sk 1sh
Ldzj Cstetsdzse MsMsOoadw d&z®@ 70 L1, ROS fd@ed gazd j
BOMMr Cojsd@®tcWZHiz300 0. jf BNMO dzOdels s ctcOo A3 Is to
LMy jted Bj delstso-1 MBEMEREOe dzk tirAdz) H B o Oded ] RBj stsH BEE P
f totso tsez@ d@dizts tc  MEFZSEHDSC204Flo Odzt B dzd j o ' 7 W yj 2 C OR
ZOGtj o Odzd™w 10 A/ BJdz. 1 O9o-BME . § ©j Pt BOtsH toitez
sjtedstse j Mse Mkh jMlsodvdd s syt Od AQAISE,™ o t
In, Sn,ud Ms98.89@) . uwdfmisj BOIdyYi MSOY fctejh detsfyls! st
01 % (ftejHjdik®) s Ca€ieddijlstc § Odzds teso O dz
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ykeomlseadlsj dzt detsfisd 5 §f OtcOd] stcOd3 W OLslhi HgzGalf j to
BJ dzL 52 dzOW Cd Mizsjs ©OSn KNBi, CsCl, ydmdgls@®@oa 9." 9
Hdzw [sjfpidats O0dzOdzdL © oL 9 Jh o GARTORRESRESEARZHRS d Y J
160P M ItsydsiB! Bl y®dzdz" § Ijteddui MEses OdzOdzd
f tetsG tc OABA3" NETZSCH Proteus Ther mal Anal y-si s
1,1SO 113572, ISO 1138B.

soOddstsotsndBd Ui NS dd tcG@MEGPBI3BH dz2y Tts f Is.diétle] dded
dlsOtcdCtsots?2 ¢. ¢. (VRR WdLduyd ME 2 d-dzgs 6 &z Yizd
ftoddsj dzj ded j A3 1 tots5G tc O Begsma (9 3§ b5 Y tzgzC MR stod o WL
i dzts Is di-M(BILYP/def2svp) [145].

il stedw CtststeH d dzOyd ts dzdzts 6 SMOgNG)tc zey " j ddfd Wic GEoifsfits
2O smdzssj OdzOdzdL O H Odzdz" = { SHAPH2. 1¢S5 28,82, 86106, O dzd
971l e OMmyj sy Y tcj H JSAHP) ], Is WS IsLsde@\jj Hd jd3d oW j Is tsis € dzt
sls dHj Odz' des2)] MigddBYBedd S SEHO CtsteH d dzOyd 5 dzdz
dHJjOd dets? Md BB BE)IJLOdOOdEkts, O f§tod dzOds
oL i3y desdz tsls HdDcBiRlpdsdse 100 (1 Istsls Mz yo02 dzj
tcd Odzt dz" » MlstezC IskzOR) .

2. 2. dwddesjL deser' n TMtsj Hddzj dzd 2

[Zn(piv)2(bpy)] (84 d 84%)

s twOMmloatsteclz Mo jyjftedetslstso dzj dedzsets ff do OdzOIs
Oyj stsded stz ¢ e dzlsj demdo detsdz ff j e 3§ " do Odeddd ¢
BRsR2 f edHdZO. [BLOLBo Ooh 2 MW f ofst2BOY dz" 2
d ddasj demdodesds f jtejd3ihdoaOdedd 2 y. (BeWwyd?2 |
I jMyejlsdy | C@MEbOoij hwsetgjjL 48 <y, Bf dd
slsHjdvdd ks ®EOksydses ©OMssseO® Hj € A&luOyd]
Oy j lstsdzd Is ts d dzts ds.

I " a66H 674 %RE | ' y Gabiylc.@eds: O 5868%;H 6.18%;N 6.61%.

1 02 H CAEBB%HB5%N6. 5 %. Hrs 3(0ffd§ Mdz, 2969 M, 29
1588 Mmte, 578y, M,147H6x, 1445 M, 1404 ), 136
1181 fjdz, 1164 fd, 1124 fpdz, 1109 fdz, 1056 Mo
809 Mmte, 792 M, 773 . @, 737 @, 652 Mmts, 63

[Cd2(piv)4(bpy)2] (85)

s Mmekmf Cdpvild ({230 &, 0. 73 diRsd )t=85u2 5]
ddzls j demdodetsds f jtej 3ih do Odedd ¢ tsd B Oo d-dzd ff dfir@adiOm ¢
) sazzy§ dzdzlz® MMy j doL d=75a’ djkiGrp B @ddd o Isj
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slsWddz steso Odzd d W ddz' IstcOls tsMisOo dzw dzd f ted ¢ tsdi3c
BifMyoejlsdzr | CtodMmMlsOdzdzr , ftedetsHde §j HAzV (Owyid,j 265k
d ftetsd3m 9 Odzdft=R1& dzJs H @y gB3ls s dzd Is tc d dzts d3.

JrAtsH 190 & (55 @pHs:2CANiOR] G, HHORMS 5.57%zN 5.95%.

1 O2 H LCBEAWHS5.9%,N6. 2%. Bs @BEH5 Mmdz. ", 1592 Mmdz,
1477 fte, 1438Mmtnt, 133O5M,M, 1ABB8Mdz, 1249 fmdz,
1016 fMmtt, 894 Mmte, 806 MmMdz, 792 Mmdz, 765 MM, 736

[Zn2(piv)a(phen)2] (86)

s twOmMbeoatstclz Mo jyjftedetslstso dzj dzdzsets ff do OdzOIs
OYbstsdzd IstetfFdz®u fdedd dals § demdo detsd3 § jtoj B34 " Jo Odeddd
Bizsdzd W j1dzOldAlste s dzd dzO@. [ BtoOL 59 Ooh d2 Mvw  tctsL6@ Oy dz
g d ddelsj demdodetsds f jtej &3J " do Odzdd 1 W, LOJ®&
CoRzdsRAsdds j B j tOktcy d2O 3 Mkls¢. ] sdzkz yJ dzdzr j§
tad, SISHJ dzv dzd Bls GOk ydktsets tOMiso SKE -18 4§ O dzls
Oyd Istsdzd Is tc d dzts 3.

JTAatsH 610 &G ( 7 1 BpHs:ZndNiOa 6, FHEHBRUAS 6. 18%ZN 6.61%.

1 O2 H COE64%H6.4%N6. 7%. Bs @EM&4 f, 3062 f), 29509
f), 1606 f), 1518 f), 1483 f, 1457 M, 1424 f,
f), 936 f, 898 f, 868 fy,f),8 4680 8mtdnte,7 9412 4tdts.7 7 5

[Cd2(piv)a(phen)2] (87)

s MemifjdeQdOIsO COHBdw (78.7 d&c, 0. 2560 BRBE
4 d ddasj dzmdodesds f jtej i3j " do Odedd §tedB Oo d-dzq
WidzOdstesdzd dzO. | OB dz# HOdzd BBKGOLBO Odedj HleL GO
o' Oz B &ZEsHdMY jtemde” 2 tSMOHBC. ] sdziz g pllagiziz f M
f4td Bj ddoesddathj ujdzdy 1 yYyomo, LObjd&3 Bl dd st
Cd3dzOIlsdats? Isj 3 j tOkztey dz2O 24 y. 1 tdzizyd ddz" § ¢
SISHj dzZv dzd tsls dBOtsydesets twOMlso stc® H(j € Alzl:Qyd §
Oyd Istsdzd Is to d dzts 3.

I 5t8H 95) Bc ) ( Y6 HozHsIsbNDed®, 53.40%;H 5.30%;N 5.66%.

1 O2 H CABB.1%H53%; N5, 4%. Bs @4 M h, 3056 Mmd,
fdz, 1621 fd, 1563 f, 1511 fte, 1494 fte, 1478
flte, fMt@,231140 fydz, 1101 fdz, 1046 fmd, 1028 Mmdz,
778 fgdz, 729 fte, 637 MfMmdz, 600 fdz, 533 fd, 4109

[Zn(piv)2(neocup)] (88)

s twOmMlsastclz o OZOKO yddz¢c© (139 dIc600.hb d
ddzls j demdo desds f jtej B " do Odzdd YtedB Oo ddzd dzOo j )
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dzj sC 2 otsd dzO. [BtlcOLtsoa Qah d2fmw xj dzstso Ols) fftot
fjtejBjhdoOdd o Isjuyjddj 45 ®RBJd, LOKjdB 5 dzOY*
ZO0 24 WHOJOBBKCOL s9 Odzdy BJifMyesjlsde = CtdMmlsOdz
SlsHjdvdd d §oodi=sl8a) Ondsisdadissd ks ds.

IratsH 169 B (7 1 GouHaoN0aZny G, (LAY dzits 6.35%ZN 5.89%.

1 O2 H CBBO%HGB.0%NG6. 3%. Bs ECBHEISHS Md, 1593 MM, :
. f), 1456 Mmts, 1399 . f, 1347 . f, 1298 f
867 . f, 845 fMmt, 807 M, 790 Mmts, 777 f, 73

[Cd(piv)2(neocup)] (89)

s MEididd §JoO0kOLO SOHBIY (78.7 &EL=6D. 25
4 d ddzsj demdodzsds fjtej &sjhdoOdzdd §teds O ddzd da
B sCftsddzO. { Offsotstt fdsekj d MdOsks yj dis
9T fOHjdedj] N jdsBEes GMOHSO. s ©wOMsostlk §kdd
fdtej di3j " da®@lstc] ht@adid (@ Isjujddj 30 BJd HB f t5dz
ESMOHCO. 1 6fdj &jHoG digscts R &OYHjddY ©OMkss
sBtcOL B Odzd] Y Jddzlsr = CtedMmlsOdzdzse , ftcdetsHdz = H
ftesd3’ o Odzd (E=sldmy dzOd3j Is s dzd Is te d dzts 3.

JTasH 112 &6 ( 86 BuHoCANXOME BEdz3oiAs5. 78%N 5.36%.

1 O2 H CABE5%;H6.1%:N5. 5%. Bs @®&4 M, 2934 Mmd, 28
1531 . f), 1502 . M, 1483 ts. f, LL2D6 figd, 1
1149 fjdz, 1119 Mmdz, 1035 fte, 989 fMmd, 937 fMdz,
680 fts, 654 Mmtt, 608 . M, 551 Mmts, 530 M, A4

[Zn(piv)2(bathocup) ] MBCNZ90)

s tOmMbeatstclz Mo jyjftedetslsso dzj dzdzsets ff do OdzOIs
Oyj stsded Is ef62@ Yfted] dzls j demd o dzscd3 § jtoj &3y " o Oded d
0. 34 BiE AR &Y | -Gzpdk | ZOdzs tots dzd d&zO. [ BtOL 59 Op
ttOMmlse stc eazdH JuPFdo @ ddzlsj demdodzetsds § jtej B " do Odzd d
slsWdd stesor 8 Oz, Wdd ktcOls SEd&OYHOdE] HE § B
1 OBdz HOdzd ©BLOL G Odedj Jjodzsr j CtdMmsOddss, ft
GO B Ydsc s iEddwdsitld ¢ jiSios &t s O8kd) - Gys sazdis © d dt

ITasH 190 &¢ ( 85 GohHroNsQeZna G, BRIBL. Ul 6. 1AUN 5.40%.

1 ©2 H CABB.9%H6.5%;N5. 5%. Bs @Mdk7 mdz, 2960 Mmdz, 29
1584 Mmts, 1568B0fMit, 1983 9Mtets, 14391 fMmts, 1355

fjdz, 1031 fdz, 998 Mmd, 928 MmMd 893 Mmts, 857 M
f), 705 f), 671 fd, 641 Mmd, 631 M, 612 Mmt, 5
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[Cd(piv)z(bathocup) ] MBCNZ91)

s wOMsotstcl fdo OkzOISO S OHABBJwW (78. 7 tg6Qu 0. 2
d ddzisj dzmdodesds  jtojd3jh doOdedd ¢ tcdB Oandffdzf-badg@n j f
HdW j-@z#z ] dzO dzlstets dzd dzO. [ B g Q Ldtlsg Q@ dzfip® Mdedh dstisdzdztE S Is ts
fJted d&3i h do Ols! 3. lted BrdzOYHjddd tOMlses stcO
SB#s@Odzd ] StedMmMlsOdzdztse y j dzssets Yo jIsO. sted mls Odz
RL ftdkyl dzdzsets tcOMlsostcO® ftod d3j Hdzj dzdesdz k2 Otec
CtedMlsOdzdzr , ftedetsHdz §j HdzW twd. stedMmlsOdzd GlsH
i tcsa® dzd -~ SzsiBdz’) d3 B § dzL 5 dzts 3.

I T A2t8H 121 &G ( 7 0 GHreCANEOr] 6, 13BRYE 5. 72%zN 5.03%.

1 O2 H CABB.7%H6.0%:N5. 1%. Bs @6 Mmd h, 3048 Mmdz,
fjte, 1583 fd, 1570 fMte,141NB30s. 5.7, f,1 318468 Mtes. 13,
1222 fmp, 1205 Mmte, 1106 Mmte, 1080 fMmdz, 1028 Mmts,
fite, 792 MW, 777 f, 759 M, 733 f, 713 . f,
530 fmfigic, 48980 Mmtc, 451 Mmtc, 433 Mmte.

[Zn(piv)2(batho)] (92)

s twOMmseatstck f o OdzOKKO yddz2C © (267 d3c60dl . P d
qdzlsj defd o dzatsds f jtej dsi " do Odedd Y ted B Oo drorfdlv j ellifidg f ¢
Wi dzOdzlstetsdzd dz©@. vy jtej L 5 dydjddiAdds 2ts ptddddn Isoot@aizfn W tsdbsofix
tcOMmlse stej dzad d dfmn sHdz = Mt Kdsdeiddgdi2] o  Rtc d 3y tg Jsdz
slsW ddOdimfts Wddz' stcOls Sh O HOdZd HB € tsd3dzOls dzats 2
1 OBdz¢ HOdzd BBEKOLBO Odzdjy dL BOIBYydets OMIsso st
HdzW tad. stedMmlsOdzdzr SlsHJj dzv dzd Bls BOIBYdSE s t6C
(t=-18 4 ) Cdgdjldstdsd dzts 3 d (t =8B H &' j R ) O dzts d3.

IrAatsH 372 Be (62 CUNN0LN: G B8HABE%;HE71%;8r4.67%.

1 ©O2 H COBBO9%HG6.1% ;N4 . 4%. Bs @EH\/O Mmdz, 3034 Mmdz, 29
1620 fgdz, 1598 fdz, 15528 Htefy, 15435 Mgz, 15224 ffg
1358 fte, 1282 fd, 1225 Mmte, 1177 fmd, 1122 Mo
887 MmMt, 844 Mmte, 836 MmMtc, 810 Mmte, 7925 Mmdz, 71
595 ftefd5 7 549 fMmdz, 535 fdz, 498 fMmd, 473 M.

[Cd2(piv)a(batho)z] (93)

s MemfjdLdd fdeoO0dzOO SCOHBIw (78. 7 tg6Q O.
¢ d ddelsj demdodzssds § jted &3i " do Odzd d ¢ ted B @afd dzeflzd dkO
1,10¥% j dzO dzls te s dzd dzO . vyitejL 5 o3 jazlsr XsBtie@fnlse ©dzhw ¢
f sdzdzesd3 teOMmlsotstej dzdd d Mn SHdzr <C shps| jurdz] dej &d 2y otfj tsd
B zZ®ctcj tEdy) d it BihdoOdedwy ttOMmlsetste  tod

49



t OmMsotste Wddz! stctso Odzd, Wddz' stcOls tsn d&zZOYHOdzd Hts
yomtse . 1 OBd&zs HOdzd BBOL 59 Odzd j gL BOItsydzts 6 5
ftocdetsHdy RsedlsPdzzr lsH j &zv dzd Bls BOIstsydesets teC
n Bz HtE- &y ) OyJ stsdzd Isted dzts o.

IratsH 111 &6 ( 68 ByHesCANOsE BRclz] %iAts5.30%N 4.33%.

1 O2 H CABBA%;H53%;N4 . 5%. Bs @f&4 Mmd, 28 6ms,nHd,4 9106
1480 fMte, 1441 fd, 1408 fMte, 1371 M, 1354 Mt
fje, 871 ML, 834 Mmte, 807 Mmts, 791 M, 765 Mt
fje, 548 Mmd, 528 Mmd, 507 Md, 482 Mmd 470Mmd

[Zn(piv)2(terpy) MEXCN (94)

s OMmMksotstel o OZzOSO yYyddz¢ © (267 deEe0dl . P d
qdzls j defpd o detsds  §f jtej &3j " do Odedd fYteds Oo ddzd dzOo
sjitcf JtcdHddzO. | OB dz8¥ HOzsf)! GBCOL SO Odedj Y Jj dzstse
dZzOctej o Odegd™w d f jtej &Bih doQdedtsscfy OBl tac@ddd | @B f
fjtojdBihdoOls! t2z=60yu ftedOlfjtcd SR ZOYHOdZd Ht Ctd
sMlsOoa dzv dzd dzO®@ 24 y. 1 0B dz¢ HOdzd B OL 59 Odzad j .
stedMlsOdzdzr BSIsSH j dzVv dzd BlIs BOItsydeséts tcOfilse SIBO H
g ) Odgdjldstésd dzts d3.

I T AtsH 324 B¢ ( 6 0 TyHaNiDaZnaCyf 59 82 Uikts5. 95N 10.34%.

1 O2 H CABB2%;H6.2%;N9 . 9%. Bs @EMGO Mdz, 3025 Mmd, 29
1595 . fy, 1573 . f, 1500 Mmd, tl4AB848. tfy, ]
1304 fjdz, 1260 ft, 1221 f, 1196 ML, 1162 Mmts,
910 Mmd, 889 f), 838 Mmd, 799 M, 790 Mmts, 775
ftc.

[Cd(piv)a(terpy)] (99)

s twOMmMsotstclz o OzOISO COHBIW (315 tEd0w 1d O
qdzis j dzfnd o dztsdz  §f jtoj &3j " do Odedd fteds Oo ddzd dzOo j fr
sjtef JtedHddzO. | OBdz6 HOdzd tsSBCOL 59 Odedj BB dz& sHJ
L j dzj dets?2  fiffizdffdzdm @fodd 10 dsdz 1 Is O dzts dzO. 1 sdzlz yj da
ZzOctcj otCGdBOd) (o Isjyjdedy 2 yYyOfmtse, L Olsjd3 tsn dzOH
slsWddz stetso Odzd © MsmkzH Zdzj dzgS O. r jdzlsr j BsdatsC
ftodetsHd HddzV {ldH j gvcdn sOszdzzOls sydese s teOflso tste
N dsHE-1Ee) Ovyjlstsdadlsted dzis ds.

IrTasH 417 &6 ( 7 6 BpHCANsOLC BUBPIBAESS.34%N 7.67%.

1 O2 H CABE.1%;H57%N7 . 7%. Bs @Efi®4 Mmdz, 3068 Mmagd 30
1574 fte, 1537 . M, 1478 . f, 1449 @), 1404
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f), 1195 fd, 1160 fMmte, 1104 fd, 1077 Mmd, 105(
736 Mmts, 723 Mmd, 650 TMts,8 46 Ik, itd,5 96 COddz, f),4 5513 ).

[Zn(bzo)2(phen)@H20] (96)

b d3j Brs(bzoe(EtOH)2. ( 77 B¢, 0. 046V | dadszi'te)sdzd dz@, ( G 0
BiRsdz' ) teOMmlsotstewdzd o 25 dftly 1 s jOelgsdigo,, d edeiedtc j o O
| Btewyd?2 w©OMmlsottc lsWdd steso Odzd o MmtsfmkzH 2z dzj dz
sMlsOoaddzd dzO© dgjHjdzt. |1 OBdz6 HOdzZd BBOL S Odedj B
stedMlsOdzdzr B®IsH j dzVv dzd Bls BOIs sy dese B dzde OFts dztsIB @' oy
4) Oy lstsded s ted dzts 3.

ITatH 70 &6 ( 6 8 %QiHssNbOsZu; (Ciez429tH 7R YN 3.74%.

1 O2 H COBBA%HG6.9%N3. 9%. Bs @HK5 fm, 3460 f), 3055
fjts, 1655 M, 1624 Mmt, 1886 fMmtz, 1846 fMmis, 1528
fite, 1346 fmd, 1289 ML, 1247 Mmte, 1224 Mmd, 120
ffdz, 796 Mmtc, 756 Mmtc, 732 Mmte, 708 Mmdz, 646 Mmdz,

[Zn(bzo)2(batho)(H20)] (97)

# o3 Es(bzos(EtOH)2 ( 75 d3c, 0. O 4v4d Wojddptiol j) dzQ@fdzlsate ts7dzd dac
B, 0.144 dBisdz' ) tOfmlsotstewdzd o €& e POd3ji 'lsdsalA
sdyddedd 1 . | stewyd?2 w©OMmlseotstc tslsW ddz' Istctse Odzd
Isj i3 J cOIlskzter d wiffls O o \d@afdzsda@ dadfzj HSjB e OL s Oded J B
ftocdetsHdy » Hd&Y tdud. stedimsOdzd lsHj kY dd s &C
nsdztsH(bz-1&Be ) OyJ Istsdzd Iste d dzts d3.

l"atsH 70 &6 ( 6 0 %CssHeoNbOsZ1; ik 50dat 6:185%YN 3.18%.

1 O2 H [CAZB.8%:H6.69:N3 . 4%. Bs @BHUEB9 Md, 3061 Md, 2¢
1619 fMfte, 1597 fMmts, 1560 f, 1521 @), 1494 fts,
1247 fte, 1235 fd, 1202 fd, 1094 fdk 1BAUNI fiigd
fijts, 765 Mmte, 752 Mmd, 737 M, 704 f), 667 Mmd,

[Cd(bz0)2(batho)(H20)] (98)

s wOMEdNOK 236 dBe, 1.0 dBiRsd ) o 35 KOz Is
(112 &c, 2. Hdhdgde)zlsd kB8] &L 2 &zts?2 CdMmdslsr (-
1L IsOdes dzO. 1} tsdzz yd dedzkz & o) O3] fid dzlslgOdzfited) o ddslzdy jHtdsj dgjoh d
slsWddz steso Odzd, bkf Otcdo Odedj &3 HBo j dzd i, j dg jWedid
48 yYOfMmMtse dzOBdz¢ HOdzd BBKOLtSOOdZdj BJjMyse jlsdese s
TsdksHdy B8 L sOdsdzsd (ojf Mkzoitsects BMOHSO 215 e
Bz Oy lssddisted dzO ¢ g dO dftdgsy Ozpdf{ch dasts G toj d3j " ¢
0o j MBE , ( 08 1 4 -Hodts etz jAdzTdzls e s dzd dz@. [ B j &5 § s
i Otcdo Odzed j &3 HBBoatsHddzd HEts 10 dBdz d 8- &zOyHOdzd H
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BJMyoajbdz 2 tsMOHEBSE GilsH | dv desdo M isfoidsde JoiRd(c @] o983A dzdizfiz
C sdakdilg dztzOMmlso stelz 15 dgdz ¢ tstaw)ud GIsts déryyjlsdisidzd2ls
S dZOHddzd HBS S td3dzOlsdets? Isj i3 J 6 Olskzter d uydtedlL
CtedmMlsOdzdztso, HtodetsHdzr = Hd&ZW tuwd, CBlBter j SlsH]
=-18 4 ) L Is Odzts dzts 3.

I7T8H 30 &6 (24 %) CsiHdoCdNpDs:fr3izGO das6; HHE6cEY%0; N 3.01%.

1 O2 H CAZB.1%;H6.3%;N2 . 8 %. Bs @2 Mmdz, 3063 Mmdz, 2¢
2179 Mmdz, 2160 Mmdz, 2126 Mmdz, 2048 Mmdz, 20271 Mmd
fr, 1543 . M, 1520 Mmt, 1491 Mmte, 1477 M, 14
M, 1235 MmMte, 1201 Mmdz, 1179 Mmdz, 1159 Mmdz, 10
M, 863 MmMtc, 849 MmMte, 834 M2 BRI MM45 8.6 fptc, 6
M, 595 MmMte, 574 MmMte, 549 MmMte, 531 Mdz, 499 Mmd,

[Zn2oLn (4-phb2z)s(NO3)(py)2]. x Me GN QO 9AEmd x = 2 9@ tzw) d [Zn(4-
phbz)2(H20)2]n (100

[ J Is 511 dBe0:(Ln= Eu).

s MmEzmyigneBu(NAf)(pivie( Mes N) ] (103 d3gc, 0. 10 d3d3tsdz
BBtsdz ) o 40 Bz Oxyplets did sdedflsizOdzfifdteoddzts d3 § § 6§ 3 "
ZzOo MG (199 ¥ ded dzed P dzLctiPsids 2) A Mdztsis T . [ BtO
tOMmisotste o Hitwrhego Qdzd deffpdedo datsds § j tej dsi " d o Oded d
slsW ddz! stetseo ©dzd , Wddz! stcOlIs BrndOHddzd HEts Cdi3dzOls
sBtcOL B Qo djMmw yjtejr 48 vy, B" dzd ¢ tcd c tsH dzr H
tcOMmlso Btc®O® HJ ¢ Odzls GysfigsH (o - 18 i) ts d§d \p jAs(dzd Is tc d dzts d3.

lmatH 57 &6 ( 32 CaMeEuNsO1s2ngf @) G2j68%EH 3:B8H:N 2.49%.

1 ©O2 H [CABB.6%;H4.0% ;N2 . 2%. RS8SO0RBABMdz, 1678 Mmdz, 1638
1575 M, 1543 M, 1488ts.Mtey, 11427V fifig,, 1241480 fifjds,,
1073 Mmte, 1047 MmMte, 1032 Mmdz, 1018 Mmdz, 1008 Mt
653 Mte, 642 MmMtc, 578 MmMdz, 542 Mmdz, 475 M, 422

[ Olssydzr 2 tcOMmlse stc slsW ffd Isuc Sdp@eiatfs tHOAYJ Jd<
BJd Myoe JIsdz = Cted Mils Odzdzts o , Colstster § (t HEB ta QP dzd
OyJ stsdzd Is tc d dzts d3. 1 sozlz yJ dedzlz & dL BOIstsydzts G 5
tcOL HJ dzd Is ¢ BBy mrOdzdyd MSd d EMlsOdztse dlIls 9FlUnyls s
fiodmizlsMmise 5o OdAn(4-ghlig(HOp]e%J0B2d J( Mistets j dzd § CBlBET
B sSHEBA &) .

1dhj Meoy sdzkz g dats o BOdR &= (Fhfefiedzy j & 1BH 29 5
157&, 154k, 149Xtc, itA, 7 Odted, 5 0d. 32,9129, 122%ktc , dtel, 81@HA4 9 &dd, 0 5
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107%dz, @dd, 4 64D, O 8&8z1 6¢cB 6 2c&zl 7c 9 2074 6PD. ¢, 653 te, clz4 1clz8 2
54kdz, cA48Rz, cdz3 Oct 1 8

[ JIstsH x=0:(Lm=dBEvw; g2 Ln= Eu, Gd, Th).

s Ccttowy5¥r OMmlsetstclz f§JcdHdd® (356 d&ec, 4.
fted OCkdodetscs § jted B " do Odzd d FiENOW)IlelOH &S 8 td3f s C
dB3di3ts dEN(NQ3)sBHO( 0 . 5 dBdtsjdazd dze{j del 52 dzts?2 ¢ dMmdztsisT
f sdzz yJ dzdzr 2 tOMmMlsy Stoj dgjstsaidss@dyg ' Odzd 5 d dzlz Is, L
tcOMmlso ste tsn dzZOHY dzd dpO BYdEsteHj @Qdzd2 B tcOL 59 Odzd j
s tod fMis © dzdzr SlsH J dzv dzd d(t #-18dy" oA dids tsHcks]dsticH] ddz tsdd3
tcOMmMlseo st SIsW ddz' Iste®R|BOdz  dgO B te jOLdrd 333 HNa|@ L] tse
Ctcd Mis Odzdzts o Cslstster § Mtse WedBu )d @ tgjsldss de@ldad

I T asHLn: § 8 98By 3686 k) ,Gd3 540 W, T, BIH.] 'd3q d g dzj dzts
CooH70EUNSO15Zn2: C, 62.49%;H 3.99%;N 3 . 9 6 %. 10D 626%;d8.9%; N 3.5%.

I ydmdzj desH0EdNz®157ny: C, 62.30%;H 3.98%;N 3 . 95 %. 10062R%:;Hsts :
3.8%;N3 . 5%. |1 yChtzn O sAndd 62.24%H 3.98%;N3 . 95 %. 1CO2HJ
62.3%;H 3.9%;N 3.6%.

[Zn2Ln (4-phbz)e(NO3)(2,3-Lut)2]12.79M e C N tOH101Eu).

setsteW yFgEC) ( tOMsaaztsH HY dD (215 d&e, 2 BB
fted OCldodssds f jtoj BBih doOdedd {ZnibiQe)AH-@ (zb4 9 tc diz6
0.50 loyd@):AHO( 113, 0. 25¢ jEedslzk!j)dzeLds24izs2 € d fi)
1.5 BB dzd ) f tsdzlz yJ dzdzr 2 tcOMmlseo stc ff oS H ts5dzy
slsW ddz steso Odz(d , cOMs8 sty HRO&dHn d @dzdd SR B IS¢
CtedMmMlsOdzdztso . stedMisOdzdzr SIsH@E=d8dzd d ytfj sttsdizddsa
[ Olssydz 2 tcOMmilso tste slsW ddz stetso Odzd , W ddz |
Isj B J tOIskztcr tsfHHSBO oy dzdfy QBAEZEHEO dzd BB OL ts9 Odzd |
Colstster | lsHj dzv dzd d (iFd& d3) o Odzg Is B dedzls 6 dziztizd3.

I atsH: 1917 g d{dz] Ca¥dskd24Ns 75016Z12: C, 62.52%;H 4.43%;N
4. 30%. |COBRA%LHEASY;NA. 8%. Bs @H&ES md, 1641 Md,
f), 1462 M, 1448 fMmt, 1396 . f, 1301 M, 1
1031fjdz, 1008 fte, 914 fdz, 862 M, 817 Mmd, 791
fjdz, 583 Mmdz, 542 M, 477 T, 446 M, 438 Mmt,

[Zn2Ln (4-phbz)s(NO3)(bpy)2] (102 L n L n =) EzBh(4plhe(bpy)] (103

s MMt Znden(MQf)(pif)s(MedtN)] (Ln=Eu. 1 5bn=@d; 156n=R@w ;
156 &6, 0. 1BdtfssdzH Y dz® 6@ d&e, 0. 375 dicgiEsdz )
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g d ddesjdmdodstsds f§jtej isih doOdedd Yteds Oo-dzd
Wideddz j dzL sW dets?2 € d fiy dztxladzls. | dgfrpdfowdiisy 24 j taaQ) figtisi oh it O dzd
35 dBddz dzOY trtzazBgzd tcOMlsostcjdedj ofmjn toj Oc ] dzlst
tcOfMmlse stod Is j dzv His tBI Yy &3O 9 25 B3z dzOB dz¥ H O dz
BjMmMyojlsdesegts sMOHCO. [MOHBEC tslsHyddzwWddddz' tslicts e Bt
ftosdzr o Odzd {Eod&mdg Dyl lstsddlstcddzsds. A ddz' steOls ¢
Isj B j eOlskzter d MlsOodwdd dO 24 yoOMO. | OB dz¥ |
ftedesHdE » Hd&Y tuw¢d. stodmisOdAEy)(f tOE IsdssE@afd o Halzt

I" AtsH-NTB BE LG5 |1 yChtnEuies2nde) 63.96%H 3.83%;

N3. 81%. |COARUGHIBEW NS . 7 %. | ' y oz sAndty 63.72%;

H3.81%N3. 79 %. 1CO61A%:HA6%N3. 9%. HBS80RBBMd, 1597
1549 fy, 1492 fgdz, 1476 fdz, 1443 fMte, 1396 *.
1076 fmd, 1060 fd, 1041 fd, 1025 fMmd, 1008 MM
736 M, 694 fy, 651 M, 6331Rd&Nt576 Mmd, 544 *f

[ Olstsydz 2 102 ) bolstWta| dz' Istetso O dzd-4 8d U J =P B dzs 3
SBtOLBo Odzdd BJ Myo J Istzs ¢ kY dddn O=HIC A,OMEBISEB® ™ @
Oyj ssdzd Isted dzO. l sdzlz yj dedzze MMy jder d  f sd3d Misd
orHjteydotGEdPuf ted Isj yjdedjy 48 1y, djHAzj dedets tsh dzOt
d tmMisOedwdd dO 24 y. 1| 0O0Bdz¢ HOdzd Ze(E-EhER(PY]O dzd j
(10 , ftedeBBHAE ~ HAEZY t u¢.

Il T atsH 5 &G (6 %) CaeHbNOuAZM @) 68285%;H dz17%; N 4.46%.

1 O2 H LBBO%HA5% NS . 4 %. Y):8ELQdz, i dedp, 5 68dD, 3 4t, 656F, 1576,
153%, 148%te , tted, 7 5¢, 4400. c, 131k, 125Xkts td2, 2 3¢d2, 0 3dtcl, 8 Odtcl, 5 1
109&dz, &do, 7 3tdo, 5 8tdd, 4 1dtdD, 2 6D, 0 BzB8 6czl I PBBGIAz794cte , C /7455

c, 736.c, 707ctc, 06c963%, 634tc, Cclzb 6c8z4 2c8z2 8c44BW 44&tc, cdz3 7c4 1 9

[Gd(piv)3(H20)3] HEiv (104

s MmMezmffjde OISO COHdBdw (46 e, O0.t260 ad3dgts dz
ddzlsj demdodesds § jtej oBi M d o OdedfWj de@dfls O fflrfO d£Ob g M&a
GANO3)s 18.0( 90 3s, @ . @ asGkirdzeztso 52 C dMmdztsls 'y j(tedj0 dReO
ddzls j dehdo detse s ff jtoj d&3j P do Oded W dzOB dz¥ H O dzdls tsticE QO L
slsWddz stetso Odzd, W d de Isic Odsfy lssGRadefodad] defO HE0 5y Oftse .
BifMyesjlsder » CtedMmlsOdzdztso, ftodqetsHdg = HdzW .
HjCOdsOydj2 d o tesiBug Odds Otasaiasidlzr o5 (

Il T oH 46 &6 ( 3R @&WsHs:GHOC] 410t . 4 3 %. 1CP2H |
419%H7 . 2%. B838MBM, 2964 M, 2932 Mmts, 2874 fm
1574 Mmte, 1543 . @, 1485 . @, 1462 M, 141
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1032 fipedz, 993085 fte, 869 fMmdz, 814 fdz, 792 Mmdz, 7
40 4 fndz.

[LnCd 2(piv)7(H20)2]nl: Me CI08:-(L n , Ln = Eu, Gd, Tb)

1 09 ife(oiv)2{ (450 36,  Ln(eiVds(Hpigdgts d' ) . I n[=dftlgs dz!
Gd, Th tcOMmlseo stcw @) J I8 s d2dbls tedfdizO tej OC ydsdzda)s dmads
f4tejBjhdoOdzd o Isjuyjddj 40 dBdd, LOLjdB tsiks¥dad
s B3 J tOIsktej dzO 48 yYyoOmtse. 1 OBd&* HOdZd ®BtOL 59
stedMlsOdzdzr tslsHj dzv dzd c®IsH OB EG 2 cPME &61&E" o O
4) OyJ stsdzd Istcd dzts d3.

l 7 5466 6 0 7438 6 % Lfi)s. 1 r yd fn@zHefsbEuO@dz'C, 37.51%;H
6. 03%. 1CPIO% z&: 0%. | yddgkziCdzBIOn @'87.34%;H 6.00%.

1 O2 H CABB8W,HG . 1 %. Mmdiz] dpflsastebTbOws C, 37.28%H5 . 99 %. | O2H
C, 37.5%;H 5.9%.

Rs Offds 3352 fdz, 2961 Mmd, 1594 fmte, 1534 f
1224 fte, 1031 fMmdz, 900 Mmdz, 805 Mmdz, 789 Mmdz, 6

[Ln (4-phbz)s]n (10641nN)

[ J Is B\fH diin = Sm Eu, Gd, Tb, Dy, Ho).

o zfmy j do(NP%sAH0 (y dz6 , 0. 4 -WdjdgixddzB) j, dzL4ts 2 dzts?2 € C
e, 1. 2 &BREGAH()6 7d dipk - SIMEZN(ddos ddsdy) odzO G tcj 9 O dz
d fitejBIhdoOdzd o Isjujddi 4 Y. tJ0O0¢ydtsdadzb
i tod dzt@¢f( 50 dzdz) , dzOctcj o Odzd HBs CSd§ jdzedw d
sMOHSS GlsWddz stetse Odzd, MdROHD 20d tig e A =5
fjtcd BihdoeaoOdzd o Isjydiddd 2 Y. 1Jjdz" 2 BOOHTSE

[ d2'6m(§-phb2slnLn=Sm x=6,y= 17 8 r & H : 142 o&e (489
H dzWagHZDsSmM (%): C, 63.13%; H, 3.67%. O 2 H j dzts: C, 6 2 173028 H,
mMdt,6 06 Mmts, 1584 Mmts, 1570 fMts, 1541 fMmto, 15
f, 1304 fy, 1292 fMfmte, 1193 Mmte, 1175 fMmte, 1
flfe, 966 fMmMd, 915 fmd, 857 @, 790 M, 75M53
528 fMfmte, 473 . f, 411m.

r dzw  [pBbz}{]n&n =Eu,x=6,y= 178 d3G . l T AtsH: 151 o
H dz"soHAZEUOs (%) C, 62.99;H,3.66. O2 H jdzts ( %) : C, H2.2028,
1606 fte, 1585 fMmte, 1570 fitete, 155428 fifiets, 1B5LC
1305 fy, 1293 fte, 1192 M, 1176 Mmts, 1159
966 Mmdz, 915 Mmdz, 857 M, 790 M, 745 . ),
s. fg, 428m.
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r dzv  [-pBlkX]n4dn=Gd,x=6,y= 181 d3G. lm atsH: 190 o
H dz"eoHAGd0s( %) @ C, 62.54: H, 3.63. 1D2H3@&S8(
1606 fMmts, 1585 fMmts, 1570 fMmte, 1545 fMte, 152
1369 . i, 1306, M11IB89MHtemtc 1 1439 Ftefp 1105
fn dz, 1006 MmMte, 966 mMdz, 915 Mmdz, 861 m, 790
472 . fg, 423 fte, 412m.

[ d&ZfTb(4-phbz}]lnLn =Th,x=6,y= 18 1 " G¢H : 168 &e (5679
H dz"aoHZ6Th (%): C,62.41;H,3.63. O2 Hjdes ( %) : C, p2.83028,
1606 fte, 1586 Mmt, 1571 fMmte, 1511 fy, 1448
1075 fydz, 1007 fMmt, 915 fmd, 861 f, fy,904 260 m

[ dzv [-pBbz¥]n4n=Dy,x=5,y= 183 " &¢H : 156 d&e (529
H dz®39H27DyOs (%0): C, 62.11;H, 3.6117 O2 H j dzts ( %) : C, H:B028; H
fdz, 1606 fMmt, 1585 Mmte, 1570 Mmte, 154 4s.ftd,
1304 fyp, 1192 Mmt, 1175 Mmte, 1143 Mmte, 1105
863 fjdz, 790 f, 745 . f, 708 Mmte, 694 .

I dzfHo(4-phbzk]n Ln =Ho,x=5,y=176d3Gl ' - SH : 195 3alzj (A4 ¢
H d®s0Ho7HOOs (%): C, 61.91;H, 3. 6 0. | QBH6ejHlzts 3 ( B)Y): 8087 ( i)
fidz, 1606 Mmt, 1584 fMmte, 1569 Mmte, 1545 fMts,
1381 . fyg, 1304 fy, 1292 fMmte, 1192fdgc, 844
791 fy, 747 . f3, 708 M, 695 .mfy, 654 f

[ j stsH Ln=(Ed).dzw

4 zmy J dzEuC&(piv)7(H20)2] MeCN}n ( 1 1. 0O 3d3d3ts @z'4 8 O €28 dz
Bjdal 52 dets?2 CdMmdztsist (10. MMeCiRY s d39 M BIF oA oz tsipbgtsadr
tcj OCIstste d dz2Oc@g ol®@Pzdj detpd L120yA L Oljds tsiisC
tcj OCIststcj ) Isd ud ded J Mkzlss ¢ . [ BtcOL s9 O d21
Ctsd3dzOIsdzts?2 Isj 3 J tOskztey dz2O d3i MW y. 1 OB dz¥ H O
ftcdesHWy Fuddz stedmMlsOdzdzr IsH j dzWv dzd tsls BOIs s

J T otsH: 1.7 &) ( 2n0@D8 fype, (MEH5 Mmte, 158E
f, 1510 fy, 1485 Mmt, 1448 fMmte, 1404 fy, 13
fite, 1143 M@1916G&8 MH&P5 Mte, 1075 fMmd, 100
745 . MM, 707 fMmte, 693 . M, 652 f, 639
409m.

[CuzLn2(OH)2(piv)s(H20)4] L 4 EtI@HL 1§, Ln = Gd, Eu, Tb, I

[ i IstHLn=Eu, Gd, Th, Dy

g B34 fhmaA(pi)s(Hpiv)7] (x d3e, 0. 1 GeepivpigHpiv)eld ([147 KBe, 0.
tcOMsdtcOdzd ©® OcObtots? MlskzyfCj Hts GBtOL so@ded W
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BBd dzzls § & d tfltBds 1Astsds dzOB dz¥ H Odztsf! HT ddso ™ H j dzj dzd .
oS Mddzsdz (2 d3dz) , O LOHj dj &z of ®@dzd H B ts Is§ B dzd
¢ d dzts dzO. [BlcOLBo Ooah d2MmMw Bds L™ 2 GMOHBE t
Bdts L tsor" 2 tcOMmdsdzds,tc Wi day jsdelsst® G tc a0 dzd st 02 @zv dzd
Isj BB j tOlkztey d2O 60 Y. 1 0O0BdzKE HOdzd tBtOL 859 Odzd |
stedMlsOdzdzr tslsH j dzv dzd Bl BOtsydtsets ttOMIsMEWO H
(58 d&dg). 2 A

[ ZChEW} x=178 IdB3E.sH: 76 d&c (5 0CHoCHELpAM)DZz] dats
C,37.67;H,6.98. O2 H(%opas 37.3; H, 7.1.

C

[ v Bx = 162 &E. 1T AtH: 8 3CiBeCLGHBIE). I’
C, 37.41; H, 6.93, 02 H(Ypa® 37.1; H, 7.0.

v -Ib§u = 178 &&. 1" osH: 8 0CeReCuTHB®aE)):. |
C, 37.33; H, 6.92, 02 H(Y%)aB 37.0; H, 6.9.

[ 2w Dygx = 178REse. 75 K¢ ( 4 8CuH0CuDy-Qpefd)iz dzts

C, 37.16; H, 6.89. ©2 H(Yoyta®; 37.3; H, 6.8.

Rs Offds 2961 fMmts, 2929 fd, 2868 Md, 1528 &
1359 f), 1225 f)y, 1089 fd, 1046 Mmte, 938 fMmd, ¢
442 fy, 430 M, 419 fMmts.

[ j Is 3 Ln=Gd)

s tc O ) ls SANEOR):AH-0 (180d3¢0.4 R d35)dBu(NGs)28H-0 (193d3¢0.8d3d3ts)df
§ d o Odzd Uahsfy dHBESA362.8c3 5 ts)dze 15 16 Mg N (T & 4 @f to @fgdsm@Hs
(112 &6, 8¢ Btcwdigsgns3z75AL ) sdzzyj dzder 2 tOfMmlse tste
f4tef BihdoOdzd o Isjyd dedidzO50dafd dakts, ¢ 5 @dzQ lsdzists
[BlcOL BB Oz etz s?2 tMOHSEC, ¢ IEOHE(EARMERS),) dzv d
fsdzzyj dedzr 2 1 IsOdetsdz! dgf 2 tcOfMmlseaste slsW ddz Istctso Oc
Isj B j cOlskztcj dO 60 y. 10Bd&ZzZEHOdZd BBtOL 5o Odzd J
stedMlsOdzdzr tslsH j dzv dzd dMe@NGTRE" ddB)Yzd2 RAS dzts H dz' o3

I T AtH: 82 &BE ( 26 %JusHi06CloGhHsfi{d) Qzt37.44;dEY 6.93.

1 O2H(es C, 37.1; HH, Z9®1 fMmtg, (MIR9 Mmdz, 2868 |
fje, 1419 . f, 1376 f, 1359 f, 1225 f), 108
602 fp), 57840, 5330ML, 419 Mts.

[CusLno(piv)21(e3-OH)21(OH)(EtOH) 5]?*L. 2 ( s\ (@084Ln, Ln = Eu, Gd, Dy, Th)

[ j Is % Ln = Eu, Gd Dy, Th).

s d w hidiR0 dzts dig Qif) IsXa®it (120 d3¢ 3.0 B33 ts)df' to d dzd § @ @ffjls o Stok
[Cuz(piv)a(Hpiv)2] (396 d&3¢0.54d3d3ts)dfL.n(NOs)sAH20 (x = 5:Ln = Dy; x = 6: Ln = Eu, Gd
Th; 1.08 33 ts)dz & ts to W QP jdis 1S dz@bBdgdf dzy 7 § B AAO)L 59 O h Izs Mw  fd3j
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Hes Sdfjdedw d fitejBih"doOdzd o 5BAQ] tdORB0Q0
BjfMyosjlsdz 2 GMOHBS ¥ dd Oeszas@did .t O/nls € s Eifiddsy
zOB dz6 HOdzd GBEKOLtSo O] cEBdzZEBr 7 CtodMmlsOdzdztse ,
=-184) OvYj lstsded Stsiddrd®.2 @3c (68%)sdzs 50

1 yd fydzj @atsHosCh®UN4O77: C, 29.75;H, 5.26;N, 1. 13 ¢, ORH] dzts :
54;,N, 1. 2. 1 Guephdlju@asN.Qyoey29.47;H, 521N, 1. 12 @ POUH j dzt
H, 5.0;N, 1.3.] ¥ yd fdzj @zsHs6CeyoN4O77: C, 29.19;H, 5.16;N, 1.117 ©2 H jCdzts:
29.0;H,5.3;N, 1. 0. I QeeZintbiNiOd2v29.38;H,519;N, 1. 11 1 02
C,29.1;H,51;N, 1. 0."):8p12Mmbgdz, 3468Mdz. h, 3371Mmd.
1688 Mfmd, 1597 fp, 1548 . f, 1484 . M, 146
1031 fqdz, 896 M, 8Mk,M& 127 &%, NM&I57 Ik, N&6670

[ J IssHLN= Gd)

s to O ) Is SENOE)EH,0 (226d36050 d3 o3 15)dBU(NG)2BH20 (122 d3 6050 A3 d3ts5)dz
df d o O©dzd Cath ) REIOBEL17 B3d3s)dac SteWMg @GN ( T B4 @) B Ofido Sto
NaOH 06 d3¢ ,39 Bd3ts da'G)s to W BfQHI{ISRBAZS5A L) tsdzlz yj dede” 2 G tsdzkz B t
Cdywisddd d fjteidBiNdoOdd o Isjyddd 45 &ddizls,
d tskWddz stcso Odzd tsBtOLBO Ooh d2Mw B jMye jlilsde 2
SBOL 59 Odzd jd fidstOdiBs of, s G SHAZr 7 HA&ZW (fud. sSted
o fS dzts HMBCNI{5-8 d3dg). 2 A

ImasH: 95 &6 ( 3 4 @pHsLloGdNeDm: 02, 282487 ;HHE2H;N, 1.12
1 O2 H CA282;H,56;N, 1. 0."): 8812 milgdz, 3468Mdz. 29383Md
2871 fmd, 1688 Mmdz, 1597 M, 1548 . M, 1484
1050 fdz, 1031 fdz, 896 M, 823 Mmdz, 785 Mmdz, 7
435 fydz.

[Cu1oHO9(piv)23(M3-OH)22(H20)4]%*L. 2 ( s)8Me2COLEtOH (109

1 O9 j B&Eiv)Hpiv) (132 &6, HONOCh)R BBEED ) &3¢, 0. 3
tcOfiso stow dzdieGN ff & @ da@c tcj sCP dzdfd (j Te5 RBAN d o Odzd d .
tcOMmise stolz 1 tod dXAOHD d&P tedB ) ls dlts ez d3ts d) FtOH 4t tSEzapiz d3
Mdsj ! EfOtddd Hts 5 d&d. RL §dzyj ddzses ¢sdizs
Codzzetsets sMOHCO. [MOHBSE lsHjdvdd dd tOMmlss st
cOMmlsotste Wddz! stetseo Odzd, kZ§fOtdo Odzd Hts 10 dB& d
Ctedfls Odzdzts o Clstster j tSlsHjdwdd Hj (MOzK® wd)j 2
Oy stsdzd Is to d dzts d3.

I'm et (3 %) . 1 CogdbdifdegHde®Os31(U)” C, 28,81 H, 5,01; N,
0531 02 H(%HM28.9 H, 4. 8; HN3365M B ., 2962fg 2936 AER871fM 14600
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f) 1553t . 14BAts . 1480f) 1423t . 13@Ls. 1288t . 1081 1037 1897 ) 1836 dz
7901 17441 1§09 16597 ) 569 16501 ts .

[CusLng(piv)21(OH)21(H20)(EtOH)sCI]2L. 2 ( s\ (@10Ln, Ln = Gd, Th)

[ i Is®HLA(= Gd, Th).

s tc O f s §0msBdE(Piv)21(e3-OH)21(OH)(EtOH)]**12(NOs)” (100.0 d3 ¢ 0.02 d3d3 ts)dz
f dsd NN (15d30] EtOH (103 tedgOc tcj § O G $loj B " { £ G dzdd dzv ¢
tc O ) IsZn®:1¢8.2 d3¢ 0.06 d3d3ts)d'fn d3j MeaCN (5 d3da] EtOH 530z B e OL kz¥ h Iz ¥ f
memy Jjfa dfkihdoOdd jhj 15 &kdds O LObjd3 tsfMisOe
1 0BdkzE HOZd tSBGOLtSoaOded] ctsdzkBtsets SMOHC O, (st
s ftodkkyl dedesdBz tcOMmlseoa stclz ftcdBOoddzd 10 dgdz B J
fsdzz yj dzldzd Btctc®@fty 20 BBz d MlsOoaddzd ftod ¢ sdBBdzOIs
SBtcOLBoOdzd] ez n SCtdMmMlsOdzdzse, Ctslstster j SISH
=-184) Oy IssdzdIsted dzts 3.

Ir amade ((41%) . 1 dhdigieasN.Qis@s): C(28.37; H, 438, N,
0.58) O2 H(%HAx28.0 H, 4. 9; N36IDM B45IRrbs, 296 1Md2930fm 2904
f) 2870fn d2696fn (2599f 15525 . 14BA . 1489 1423t . 1380 . 1287, 1052 dz
1031fr) g936 4895 1784 (dZ59f dZ10M dB11 M d592 ) 1666 ) 1608 ) dA63fr) 4501 oz
437 gg23n dz

[ dztn=Tbf ted d3j dg¥ d&zOf! BjlssHJEC O, OdgOdztsc d ydzOW
dz0o j MSd 200 dCusTho@iv)QAeh-OHBABHHEIPHY]?'12(NOs) d 16 diBE  (
BBsEZNCd HokZzCtOlsder 2 tsBi j B3 cOMsotstedlsj dzj 2 .

I v 7 SRBE54%) . 1 Ty d ) dzH8ERICWTIEN,0/41%): C, 28.28; H, 4.85; N,
0.571 02 H(%pss 28.2; H, 5.1; N 0.4.

[ J Istsln=Gd).

s tc O f) s §0EsBdE(PiV)21(€3-OH)21(OH)(EtOH)X]?12(NOs)” (100.0 d3¢ 0.02 o3 d3 ts) o
fy dsd NEEN (15d30a] EtOH (103 dgOc tcj § O G Cloj B " § G dzd dzv ¢
tc OfMmis €€k 6.8 (14.3 3¢ 0.06 BZARE)dB ) d3j WIECN (5 d3dzd EtOH (5 d3dz
{BteOL s MEE MW MMy jdLds §jtjiB3ihdoOdd jhj 15
sji BfgtEPls O 1 . 1 OB dzs HOdzd tsBteOL ts9 Odzd j G s
tcOMmMsosteddzd © 25 dBdz { sOdesdzO. s f sdzkz yJ dzdzts 3iz
CH:Cly, LOjd twOMlsetste Wddz' stese Odzd, Ef Oteddzd H
Isj B j cOktc] d@dzd8 spicOl O8EAkZd] ctsdizkzes' n Ctcdml
HjSCOdalsOydj2 d f tcdsl8uOdzd! Is-Asddidsdatsiz. d3

I R BHEE5%) . 1 1y d ) dziHeBICuGdeM.0-€(%): C, 28.37; H, 4.87; N,
0.58. O2 H(Y6paR; 28.1; H, 4.4; N 0.3.
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[CueGde(2-naph)21(H20)6(OH)21Cl1%*: 2 (N0l 8CH111)

1 Oo j BECHL 2.6 (51 &3¢ 0.3 dB3dsts)dyf GANOs)sb 1820 ( 136 3¢, 0. 3
tOMiso sto™ dfCNY HO dzlddiz tc j €)O def dff J(1&j5d3jA" o Oded d ) ©B
N d dzZsets ttOMlsod@®POIscs] @A MEGMHdsIlsr (NBROHY 6dBc6 ,d&36Q . ¢
BB dz' ) ©OMls sBIEY tzd 208 & B@dd of j(17i5B3JA do Oded d . |
tOMmlsotste® M&jNhdoOdzd f(ted jwBPeBE) gfO@daff dd OEEJ 9 d
sBtcOL 5o Odzef p iz BiIAgp & Hztsd3j dz€ ¢ tod Mls Odzdzd yJ ME B s MO
d fitejdi3i"doOdd o Isjujddi 30d @z s tOuss Alzds.~ dR
BOtsydzsets teOMlso ste® Yjtej L 4d&kzsy ndzCEBtays miCRidddztst
SlsH]dzvdzd d ftetsdff=018dz) DOiygtsded dtcd dzts d3.

I m RAdes%) . 1 7 ud i dgHEsBICuGaN.0e(%): C, 42.48; H, 3.33; N,
0431 02 H(Ydzs C, 4 2. 1:; H,Y):3428) iz, 30550 2632f) 2 GO0 (1<EH85
fi) 1e1546f 1503 114671 1398t fy 13551t fiy 1269 el 240 te1205f) 113711 el 105f) oz
1043 d2017fn g8551 d@15M) dB95M) AB66 18341 dZ85t fi) 762f) 736 1709 1637 dz
595) 15621 16516 506 d4871 1471 1443 dz

[CusGd2(piv)s(NO3)a(Pyz)]n (112

s O ICmEwtpiy)) (100 d&e, 0.135 &Bsd ) o 25
0o jMSE (60 d&Be, O0.75 dBEsd ) fdOL ddd. | OB
f sdzlzyj dedets?2 M3 Md Htode Oo ddzd @RANQG)MHELD. (11Q@MGIls ok
qddzisj dzfnd o dzts  f j t6j d&3j " d o Bzdej dd jdzOB CiAs @ fQCaff - tf Q) B o 1
CsdzzB 5?2 -Mtfdelsd BBdetbtcd { Istsdz dzOB dz6t HOdzd BBKOL 59 O
slsWddz stetso Odzd, dL wWOMeatstc® yjtejL 24 1y dzOB dz¥
tegd. stedMmlsOdzdzr tslsH j dzWealddzdh j & SO Y ds © y g Is 1 tdztf i

I 7 atsH: 1@8 &c. (1 " ud m dzilseamGoiNd®2s (%6): C,34,65 H, 4,70
N,7,771 O2 H(Y%Ha% 34,2 H,50N7,80 Rs): 2§89 Mmts, 2926 Mmdz, 1
1456 fts, 1416 . fy, 1376 f, 1360 f), 1291 fd
895 fts, 798 Mmte, 789 @, 746 Mmd 618 M, 4436f

[EuCu2(piv)7(H20)2]nl: 1 . &HsOE (113

1 09 j ELe@iv)a(Hpiv)2] (132 &6, GdOr: ( &kdddzdjc, d 0. 3 €
tcOMmiso stew dzdqMeGN f 46@] R G tc j oGP dacffd (J75] BA M d o Odzd d .
mMemf jdL dd § tod ddJa®I® zf 0O tc BFjls o =sltc 0 d3d3ts dzC)) EtOBl. G t5
tdOCydsdedzges Mdsd M C) dz@fc o f § Coiflsi B(d70%0) WAj dzd § 1
slsWddz stesoe Odzd d EfOtedo Odzd Hts 20 ddz. R L tc @
CodzkBtse s tsSMOHC O, Ctltster 2 lsHjdvdd dd ttOfmlss st
i Otcddzd Hts 20 didz. v jtejL 12 vy daaedd=on O dfdic dtoasei(
ted. stdmlsOdd lHjdYdd HjS sy s difs distes ds’
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I " A36:3631@) . 1 ' yd ) dzjHde®pEUOMzY(%):CC, 41.79; H, 7.01.
1 02 H(%HAR 41.4 H, 7.3 R sY): 83Bdigck , 2960f 129301 2871fn d25621ts . 15y,
5. 14BRts . 1480 d414ts . 137 1359 1260fm 16226t . 118HfM 1173 1092 dz
1037 1937 fr) d899 1) 1806 fr) 7881 1766 dB16 M 1667 ) 1652 ) 4535 517 0480 dz
470fn d&38f tc .

[Cu12Gds(piv)10(OH)28(H20)14]** L. {Oz*)(piv)(OTf) ( Hp i 20T ¥ EHIH (
(Stsdzdyj Msots dsdzj Cdz atsHT d 1 IsOdesdzO dL H Odzdz
tcOL 2 steWw HisYj dedzets s d )

s tc O Is GA@TH: (216 d360.36d3d3ts5)df{Cuz(piv)s(Hpiv)2] (132 d3¢0.18d3d3 t5)dz
¢ SEWALOH (fTEAR]s @iddvas@H (40 &3¢ 96 s RIQHHE Szl )
75AT ) sdzzyj dedz 2 tOMmbotste Sdfwiksddzd d jtej dgjh
S ZOYHOdEZd HBE (RO ds? Isj Bf jtcOlskzter d lsW ddz
Y dzO0B dzt HIOEA[OdERJIc O sdzzB " 7 S todMisOdzdzsceo, f§ted G SH O
HijSCOdzsOydy 2 d 1 tcHeNGBO dzdzde).s &ts hdz d3

I T AasH: 81 @& HGREE®), . 2 2. 5; 1)IB582idR380N dzr 2063f) fig o3
29281 (2873 2570f 1538t . 1482ts . 14B8M 11416t . 137 1360ts . 1282 dz
1225f 1175fn 2088 f2047f 10381 d897 ) 1806 1) 17891 ABI6) 1616 1602 574 fe
535f) 1et4 71 tc .

[Cuz(fur)a(MeCN)z] IMBCN (115

1 00 j UND:)LIBO( 121 G, O0GIBIO:)dsd§EOdt 2)2 6 &3¢, 0. 5
tOfMmlso tstew dMeCM( UrpdsFoRetf] 2 0 dsdz) 4 tod dz0)G teq o O fad J B 7 P
s fdzzyl dedes Bz e sz s 3z tcOMlso stelz ff tc C)zd B Oftd o t
NaOH ( 8 6 (o {c 2. 15 REBHEZz' ) [ Bdc O 1200 Odgizd 2 M O 5K «
slsWddz steso Odzd , C dajBz2 fteddzddzd 40 ddz OyjIstsc
dzOe j MCE (131 dfclytc QldzCl0Mc BdsdEastE's)?2 X dMdzslsr . 1 tsdzkz
ftod ddalsj demdodesds § jtcj dsj" do Oded g5 0L. Asfj ni @af o Go !
BJym jIsdzr 2 tMOHtE W dd kstetse Odzd , dL Bt L ts9
sBtcOL 8o Odzd] fJtedetHd n HEY tuwd etz n CtodHf
A Sz H(tz-1&ue ) OyJ Istsdzd Istcd dzts d3.

17 2 @hi3d11%) 1 7 oy d ) dzisdzi€wNgQ@ip(%):CC, 45.72; H3.29; N, 7.62.

1 02 H(GopHs 45.4; H, 3.6; N 7.2.

[Cuz(NaphAc)s(MeCN)2] L 2 Mel@aN (

1 O9 j QUNDs)L 3.8 (121d3¢ 0.5 d3d3ts)dd GA(NOs)sl: 6281 (226 d3 ¢ 0.5 dz d3 ts)dz!

6 OMis o &igds N (L0GHEOH (2050 td0c ) § Q&did ¢ &5i " d o Od

s sz yj dedes Bz csdzz B tsdBz tcOMmilseo stclz ff tod Y o © xfif) Is al3¢

NaOH ( 86 B¢, 2. 15 EBHEZ )[BdkOL®s Ogtzd 2 W ¢ o
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slsW ddz stetse Odzd C dzgj Bz fteddzddzd 40 ddz Oyj Istsc
dzOo j MC E ( 2d3d¥ts deigO W kld dil7SC M mdes?2 CdMmdztslsr . 1 tsdzlkz
fted ddzsj demMdodessds § jtej &B3i" do Odedd @ IfiBugCdzdsjo Ob
BifMyeajlsdz 2 d Bdte Ltser 2 & &z¢tsudmlf jtemdzr §J ts5MC
sMisOeaddzd §ted ¢ tsd3dz@IAdzR dls jdeyB jdts GilOEj] tsBA OL B89 O
Ljdzjdzg" 7 CStodMmMlsOdzdzse, SCobtste’ | (kB g v Gy § s s d

17 B adRd24%) 1 1y d ) dzgeldaELNEQ(Q0): C, 65.17; H, 4.69; N, 5.43.

1 @2 H(¥)zts C, 65. 3: H, 143054 dB009 2987 fn) dR3§2 i (ZATE M) dz
2251fn (261715 . 1588 1511 14394ts . 12861 12601 12381 14 186 (2168 (2142
fn 2077 2020 4831 fr) 0882 fr) 862 B35 dB05 1793 782ts . 71fHfi) 639 590
1678 1544 473 63 238 12131 12119 dz

[Cu36Gd24(OH)72(PhC0O2)60o(NO3)s(MeCN)2(H20)10] BNO3)L7MeCN (117)

1 00 j @UND:)L 130 (121 dB6, O0GAMNO:)dgd§EOde'2)2 6d d3c, 0. 5
teOfMmlso tstew dMeCM( UrpdsfFoRetf] 2 0 dsdz) 4 ted dz0)G teq o O fad J B 7 P
s fdzzyj dedes Bz e sdzzB sz tcOMlso stelz ff tc Cyzd &8 Oftd o t
NaOH ( 8 6 (o c{cA 2.15 REBHEZ ) [ Bdc O 1200 Odgdizd 2 MW ¢ tstec
slsWddz stetseo Odzd C daj Bz ftcddzddzd 40 ddz Oyj Istsc
0o jMCE (143 ¢, 1.17 dBiRsdz ) BJ dzL 52 dzets?2 € d
Jdzls j dzfd o des s §f jtoj Bj " do Odedd o IsistgPliedzis? 1 sy By | €
2 . 1 0OBdzs HOdzd BBOL 50 Odzd j BdMyo jlsdzsets (s
sMisOoaddzd ftod CRBROISds?2 Isj B jtcOkztej dO 5 Mk
Ctozf dz" | cetsdzzer j CtodMmlsOdzdzr BT dzd f tod cdslsi@a) d jHXzv
ftotsd3r 0 Odzd (F=sl&ten dz’Od3j Is tsdzd Is tc d dzts d3.

IratsH: (38 %SO H(oHA® 33.2; H,2.1;N1.Rs Ofipdgdn ez,
15941 1544ts . 1483 11402ts . 130Rfn 1177 d2070fn (2025 18461 8181 (Z16ts .
fn 685 1670 1662 da12fn cA66M dz
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] Z0o© 3. {(JLkzd O d dr tBMEYH]J

[dv  MmddzsjL O COwesCMddOldy 7 cjljtesdjlsod
d My sdz' nste] Gdzmddizs J Isd ud M¢ ) s B B delets i 1 dig Js@C DR Y J f
fts dzgs? Is O dzdiesodzV gdzts Y dzr & &Pl eetzers §  C dofiydafsis HY )2 il
dj St OdMBBRE O c&Bre §S Md Ol dr &g ) d3yf @ S HOAE j
Odzd Saks®j Is | o dj Is O ddd WGTRdHdE & § @fcdz js AT Is
fijLkd sOIT, ftjHMmsOodvjdk j o HOdES2 HJHM
fwis: yOflj2: 3.1. 1 jte0Ow yOfks' §shandQdigo
Otets BOIs  WiHfESdesglz &5 dzd ¢ Odzi Osd. 3. 2. It okttt
~d &3dud BI-@e dztoOfmls C Ot ¢ Md daQlb)dz" & 1§ EY dzfsWHsD
ftsjnddaddycd-tn". 3.3. 1 ktjlj2 yofisd ftdotsHwW
CilbjtesdlsOdddyj GEr a4 Hdd) s tss?2 yomisd
S ilsdud Mdsdls sdft dsd dzd Myd dzlsde’ = Jijfdzg 4 i5H Oz Is Odzd
C s a3 dzZEIf,Ell) Lgill) , fddasjL Ssbse' n sfdnod o 1.
fwiss?2 yOfmlksd ftdosHWifY t®jLbkd OIS  dfydz H
GJIsj tesd3d IsOdzdzd yd M B uteg § JApdzg @, = ftedo j HJ dzts

3.1. wddesjL d Mmbtetsjddi ¢tB3sBIEOddi Q) iy

ltew 3" d3 oL Od distsH § 2 fiZiy(lb) f Sfiltl) § ds8 O @ sdHpindh EDo O
55] ddzd -H3Y,Is56j IsB zIs d dZB(lf) dzL H@EIAZ@@®@z20%(EtQH)2] [141] s
M rdsdjstcdyj MEdd3 € sdzd yd Mls o KE3s dzt 18 gzdzls QRA © dzR
Bdt dtcd H copps d3L,10¥ J dzO dzls te ts gatpets #39H o A3 -E1PHz] dz0 dzls te s dzd «
(neocup, 4.7H d W j-aztptz | dzO dzls tc ts dbdtgts d32.9H (d d3J - HHdd W | -dzi0dz
W J dzO dzls to tshartjodzpy &3 d(NNB™51s2) 6 d to d tepylets df szz uj dzO0  Md Mmls
Mdedy SCteH ddOyd s duigivibpy ©a4 w B4a) fLdEiv)a(bdy),] (85),
[Zno(piv)a(phen2] (86), [Cd(piv)a(phenz] (87), [M(piv)2(neocup] (M = Zn (88), Cd (89)),
[M(piv)z(bathocup ] MBCNEM =Zn (90), Cd(91)), [Zn(piv)2(bathd] (92), [Cck(piv)s(bathg2]

(93), [Zn(piv)z(terpy) MeCN (94), [Cd(piv)(terpy)] (95), [Zn(bzo)z(phen@H20] (96),
[Zn(bzo)2(bathg(H20)] (97).

g t5J H d didddpi(bathg(H20)] (98)f s dzz yOdzd © Hoej MIsOHWId
ltesHESCl oL Od@sHj 2 MIHo ddun Fdsdils] tds@ldzGs CAdEBH ALV OIs © € |
f 5 OdzO dzBrd(lozos(Et@OH)2]) 9 1 Is Odetp dzff dzd , ftcd dzOGte] 9 O
Oyj Istsded Isted dzj et dtfi tg eftaifihn] fipfizisie, ts7dzd dz.
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sted lsOdzdzr ftsckzlzyj dedz' 7 MtsjHddej ded?2 BT dzd o H
ttOMmlso stetse ddzd G jtej StedmMsOdzdzdL Oydj2 koY teHr A
(EtOH, MeCN).

[Mdesodz" | Hdzddzr MmoeweL j2 ftsdzizylp Gezz§.yihts] 2 ddzj

3.1.1. ubttj df'(ROGE)(IH O] dZd, Td{x= 1 dJdzd 2)

[sdj CedvedzOv d € ted fnls Odipifbpfis G d 8tk §ls Iz
[Ca(piv)a(bpy)z] (85). | BdetsW H j tedz’ 2 84 &gl Gpls Opczd L 2 j Isfyw o
f totsfls te Odzils o jClitats s fd tc Yisisjts § s T tsicd |5 C Grlte joL Yo sk
Mo W@ & C6 A& hytedf). | jsdjlsedy S sttHdiadpg s dzdz
SBOL 50 Odzdzts ¢ 5 N g zBYs dzB 19 s lufpBefipfH Co bzddsw  ORSSSESOHAE doizls O I
fle w L Odzdz’ A C OB ¢ Md O dz A RVARE Msslse j
1JStiteH d dzd totso Gzl § COMRSHEO d Obtsd &j s Odkzo
Ctsdzs OC IsT  (ZaBdRf) NviptsdQo dzv j s 2 s @6zfzf 1 )Y5i yh 2 § d & ¢
WO i3 Ry D Hdzd R Bsdzj S Edz € 53z S 6§ @c dzOB @Y 6
(SO Yy02h jj ©OfMMlstveRY§ O cdhjjddisssd O s BOBd ylsts
SBEOL 5o Odzd ¥ MY tcO dststelag W)z e dzts?2  yj § sySd (

v OS¢ Y4 BT dOstt@Y dofgsaDe W PG HO slststceOV o t6j H
sBLOLEjlsfw o COyjMmseoj MeM EiEBBSsOdY B dififdst
Mssle jlsMiso zjls s datsC dzd dzdzts P2/ to o i) IsSHe@aialgtis d | fipkizts 2
Yyddzt 0 dzOntsHdIlsMW o  dMStody | dedady {nis@gsdI sHsasfious)df
MY stekftetso Odzs Ho &Y Olsts B3O dgy dO LYSilds0 7 jds2O [SatsEdz G
N zOkdts C sHg(E0s @FwOR] CtdmlsOdd dSd Sz
JLsddtese Od'r HEke Gl HiekcO.

I dWHjtody 2 8SOsteRffigly Qdadzd L £ j s o it dats € dzq dzdzts 2
P2/c(Cdé Cd3 . 762 ), vyjdaste fdis®stedd toOfgdujeey. | dz
[00 OlEkOMe WL Odzdz’ § BiyHkz MmiseisRdSCwalzdgy Ok
sted Bj sq dzk S MEmdzs?2 S dMmdsls: , HsflstcOdoe O s fo
dMC Oy j dedzscts tSHdsh Of sydescts SCISOL HEBO MowL '™ o Od
pivd Holkzn NOdstsdgjstipylzr Mitstsle g pddos &2 YO | J 5B Isted ™
Cd\eOs istslse jlsMisoakzjls dMSC Oy  ddsBz tHoksh Of sydzsd
fdtedrdd dr 3 WwOCdd) dsOdsd MmsmjHdedn  dytsdzC bz
oLOdBBsHj2MlsadY (CtOlyO2h j JC VW usOyigdyiedisdsdy 8 dgj M H
fedotsHdl § ©BLOLS Odzdé MzdBO)BSdzj CLdzvtedzs2 Y
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t Mz dedSts d2j7¢ z dzv 6 dzOQ M e Elzlc@dzdzd w)§ .y ¢ O ¢

M Heolkra ©OS temisdZn(pivie(dpy)] (84)s.5Y fzp &N Oz dzv tc dzo W
Ctod Mis Odzdzd yj MS @v, Izt O @sLo @ ddzO ff HeokRA
[C(piv)a(bpy)2] (85) . dIstsdyr otsHBSHO dzgf f 5COL Odar

[ sdzj € 2z dzV¥ tc dgOW d Ctod Mmlis O dzdrd(pivjs(mrew (86)Mm s todz € I
[C(piv)a(phen2] (87).s s 3 dBHXtd MisOdzdzd L 2 j Isfpw o lsstesdis -
ctoztPdcpyd ftojHMIsOodzw jIs MsB2 BIWHJjtodzze Bsdzj Sk
(BixHE ObsBOBd yYddt o (§IEBF cHp L 8"  me Bdsy Ist
COtB ¢ Md dz' dz' plyZnBALOGORRBRP(2)i )tcdiPa) . s OY HT 2 Olstsdh
HsMistcOdo OjIs Matsy Ctkzyjddd HES dMS ON[F] derts I)yls te
CotsteHddzOydd dBsdetsH j dzZlsOlsdzs Mo w-00dzdz82 9§ gdp OzP s
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Moo dzdzts 2 Bsdzplele @ZniN 121012 (3), 2.200(3) ).
WicOed3j delsPisg nl pl@tsdzj Sdzj € s dzfy® fp@ PdfetiiseHlg 2 digls
cOMMistswdadj BIiYHE YJj dzELBd HO BRCAIDEAR ATy ts N ol B | |
O dZOdzdL b ®BYHEsOdzdzy BOS i ofwesdd &OEJudj .
BIAHE OttsdBOIsdU) ME d B¢ heineOMndze g st ¢ & dz:
WO B dzls O phdeetd L DJlBH j2Misokzs s ) Istej ¥ f dte
MM Hdzd n dBsdzj S 2dz ¢ BRY k¢ PP s ORY dzd jsdzj y f
3.99 ) VWsttddtkzw fMds?2 @OE O ddrgdd e dds) § detslin S
MY stedBftetso Ooh j 3w ek g n Bez@ ) GOdrdzj sy jHd dzlf s dzr
ez §fr @)y z (

1w Hjtedr 2 8768 W Gk Dupdednw o  ff tetsfls to Quddiy Is o [j fiylzdzt
il BB BAedifde s T sHdls Bj 3 H IEALOGHKARO & sTS®H gd o W L O dz'
Ho ZdgW  Rditofifdsfd@ts o ¥ 3 § OteB t5€ fi)  CHOILRTIWBH 2 . dBI6E30(dFH) O
(tc d f89) . SOYHT2 Olttd ¢ OH &Y B eHfEAC®dRdpEs] O
SHdSh Of sydets?2 Istsd 6O dzQ dzf EBe@)cBH tsEO &K' (( Hjf! d HC
f sdzd ! Gddsdfotc j H j dzj dz0@ ) f ts dhdpeve.1[5) g Blg 22 B&EAY] B tsdzj |
fsHtetsB dzlz dJdaW stedzOyde fmdz. o 1+ CMYf jtod d3j dzls Odz' dazt
fMow L Odzdzts? ¢ R PGRIEDSAREIWBP 2. 474 ( 3) N Bfdzj Alrtsizits ol
W j dzO dzls b ®OXPRBRGH 2. 409 (3) i) . ¢ tetsBOUSHdQ dgl§ tftg dzcd
Bisdzj S BB tcOL 8 Is o dzz s to d-0Bts dpjs GeolbLaftfetdrs Hj j 2 fylso d W  (
tOMMmisswddJ d&3dHE OdBjsidooydil da@ethsjteHsdif[ HzO 3t s ls O o d
(C.N) ;: ketdz &BjxHE dE&79EPIEsMT ks Odzdzj Bj Y H
WtcOce di3j dels Odsd Mmtsfj Hded rn B dzj § kz dz-fiiflsts BYfdddgeS fipQ Q@i
(CtOlyo2h jji wommsswddj d3j ¥ B8 k3 DIS(SEGRO i3 ; o kz a i
i dzts N € iM0s0L(6Y , Yysts ftcdotsHdls ¢ GBtOLtso Oddgfm.Mkz
183).
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{ d Mk dzsfSts drj8S & dzv 16 dzO Y R I I 10 k@ y jHipEvO we el
[Znz(piv)s(phen)2] (86) (Od B)  Qd(piv)s(phenz] (87) ed g . odlstsd3 o
f5C 0L Odzr .

[ sdzj Sz tc&z@Y fls @ dzdzd yj M S OW Znpipknedzc@lls (3O
[Cd(piv)2(neocup] (89). [ tsdztsW H j tedz’ j C ststoH d dzOy B dfdz8Y )
CtedMlsOdzdzdL 28 sfqw o Isted $ dzd dzdz®-2 (tc tf 4.8 fip Ot @xigfls> j C
LiBBjIsted™ € ststoH d dz@nN{Os alzdzs & d3 {8EASIHfld onjtdOiso 2 j s d
CoOHEOldts?2 § dtePkl HigY¥  ksd=te 0. O MW dgtizadizl S nitRIfE(c3 O o3
tej BY OBEIHO BEE dztsH | dzls Ols dzts @ Is @t thdzet H JOdHsIED 12 dzts 2
cOMf sdztsy j dz dz®@ dzjfowiLr o@sh jg Oy ddd
COtB S Md dzOL OB 2 g

Ve jdzdujdzdj Obtdidtsets d I O0d Hjt | O00d)nth &
COHY: MY totsolsajjndd] Usdindzd § d3 ¢ ststeH d dzCuld @elztizs € S ig g
AstedzO € tststoH d dz0y dAsiNzOatEzOE Bistzzd | M@ L C O € Isted G s

V] OCtso € d 88kiBER CLtdd ils OdzdzOR MRty d. [ iYHE Ofs
Bsdzj Sheodop f Ote  Bsdzj S 2z § tfdgfzdz jlsChijo, C Jlzstedp L O d d3ts
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(StOky02h dj Ol cOWdE®@c dijdlsits Bt &GO GBY (i f i) o
1% ). ¢

9 G

tdmMzdes§ s&zpC zdzv tedzOV Q Mistedz ¢ B RBEDIS @ dzdzd g, BS OH
¢ s a3 dzj Z(fj\3neofup] (88 O, ) d[Ed(piv)2(neocup] (8% 9 ,) . ¢ ¢ Issdzr o
fsCOL Odz" .

[ 5dzj € b dd'SticfGls O dzdAq lsytg & Ki(mivgh(bathocup) ] MBCNF0) d
[Cd(piv)z(bathocup) ] MBCNFOL). | Sdzts™ H j todz’ j 90 IS dzif MO dzczd L Iz ¥
fetsfhiste Odzils o Poizs 2o g d @ls O ) ©Me@NAOBE dzjj ¢ HE)
Sl dzj SMO. 1 1 dzj &gj dzls Oteder © Z %y j42) S Of to defipbtdsdifls o &
dzj L CodMmddsr § dtsdzy Czadzr ) BdzdL ¢ d B3] (fidCmE@ghded J 3 d

s s’ CGStH qiz00f d @Bdtse O) &3 99J % (e gBiizj S Iz
kOB @N,2 OdOdsc dudyr ©fdMmOdzdz 8 89 h jI  HCNRE TS &'
dzj Mo W L Odeeth® Bl s dgls Ols dets?2 cbf ' ©OMY sdsy j d dzC
B sOkZ&ZO 2. 62 ZANg:MESls 4 SAflb aitms s d MG Oy Y dzdets2 S o
0.31 ], 0. §4sDdNCia0l-lstedcsdzOdz’ dets? §todL d3j .
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O ZOddL CtedmlsOddzd yj MS dr Lk 9uDOlmo Qs d st dz (
fs5C0OLOd, Ykt &isdjSkdne e o Is it | for o2 isddg ko
Bj Y Bsdzj S zaglss dlize” oL O dissH j2Misad2 d&jyHE W daC
WtOe i) dels O Holka dzgj L Oodfmddgr 7 Bisdzj § Iz dz.

b

a

1 d Mk detfCts d2j0C 2 dzw te dats j Ty Is to Riy(pilef(hathEctgydi ff AdBLC N HB0s(a)
[Cd(piv)z(bathocup ] MBCN5(91) (b) . ¢ Is tsd3 9 HBEBHO d MM
fcsCOL Odz .

[Bdj C v wdzOw  Zifsvie(eethB]z €99 [ dCch(piv)a(bathds] (93

[ sdzsW H j todz 202C tsqiftjled &dgd L 2 j sTw o Bsdas$ dzq @2as?
sf)' obkttet §SteWHS @l Wi s e O &6y [Cik b 1dts Gt dz
stststoH d dzO Y d s dzgdzN2Os, ff tiRdid QHLtds © O dzdz" 2 N Hi p dz@Ry dzt©ds ts dit® dk
bathod yjls' ! WO FOjlsk=@CHEds  § Ote sC fipd O @R R §
Msslso jlsMisolzjls dMCOYY dzgdes Bz SISO Hiskz. [Hdzd
yddz€ 0 dz0 dzj Mo W L+ Z@FOR(E B ROMMBIS 6L dzd ] .

JdWHj tedats)  BRE jlerdndsjodifiid L Ej v o Isted S dzd dzdzts 2
P-1, yj dzste th@figa3g detidfijddz d3j 3 H 2 Ols BdBQ d@dd 0d3jils) © d¢dior
vlstosjdd] BAWH,jds?2 &sdjSizd Odods 8% ydedsay " .
dd dIs sy = 7 dz0ny@alfgy ] ENsifisttg btz § v Isd 00§ @ ts alzts 3
d ~J ddgedplss] Cso € B)d &OdztsEIs @redRf O | J tsd3d Is tc CANOY ts dzq
mMsslse jIsMisealzjls dmM¢ Oy J dzdzes? BHdzSh Of sydaets?2 Isted G &

¢ d2OdzdL bk OC 50 C9q d 8Bigin daldj dal@dz  d3j x dspbizy € ff dze
oLOdBBH 2MIsod?2.
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t dmMzdes Sl s&z] € &z dzv tc dzOW s tc z CZb(mvip®athd] $IBY (exj ¢
[Ch(piv)a(bathd2] (93)(b) . ¢lstsdd oBHBEBHO dzj ¢ OL(

[ sdzj € &z dzV tc dzOW d ¢ tod fls O Zdpivid(terimyy MECN @4 tclz§ Is L
[Cd(piv)2(terpy)] (95). [ sdesW H j todzr 2 94 tetfiidsjCCdigzd L 2 j Isfqpw o  ff t
CteztPd j M Mdz 9 Ols dteCN. A3t Ejs RE detis2e H d oA s tzNIFBO disGdsdzts 2
Bsdzj Stz H o O OQletlz@EO ¢ OteB ¢ Md dzZOIsdz' = cGtelzf nl [ Of
d dzj CtststeH d dzd tots 9 O dzdz” RC-cAAIAH O Bz} fifodvin D HQ § (2
i ) sOB MY YOy j A Is teAN:OMiisdedsioHjtis@ilso Z j Is § 9 OHOROD Is dats
1], edf@29 . 1 CtdhlsOdd) ®KBixHEz §JdtedHdd? d" &3d W
Bsdzj ¢ z2dzOd3d € tsd3f dzj GOt Sdé dede dfuc@EP sz j 2 Miso d 2 (€
BiyHE OBCHLIIOexdg) &IlsB68 d yds.tsb D4 twjj)L,zdz’ sOIsj ftod ot
mMftcOBsdzj Cdzw tedets?2 yJ f sy< d.

s sl dz9F ted Mis Odzdzd L z j Isfyw ) i to tPhils tc O dizig#i a3 dzc
CststcHddzd telz j N R 1OtdaP Is Gels & Z@Fpydf] SUzjds ' tc P HOKREB RBE | d&zOIs
COteBsE M dzOIsdzr = ctolzf . s tststoH d dzOy dE&bz@iNOs) § s dzd
SHdztsh Of sydzOwW Istcd ¢ 5 de@ar) dzOW S tdecLids@D dzizj By HE
WicOed3j dzlsOdsd Hobkzr MtsMmMjHddr Bkl R dde sagi @ SGis
(Sl @O2h dj tOMmfmistsw dadW tc €z dgji Bels ®EB BP GRS . 499 | ) ,
ftedosHdl ¢ fBRfcOO®RB @I L dzv tedzts? yJj f sy< d.
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{ M des§ S@&PC b dzv tedzO™  fls to bz Zripiv)e(@rpy)S MR @) Safn ts
[Cd(piv)aterpy] (95 (b) . O BEEBESEEHO d Med' o Okdy | &sd

[Bdj SkdvtedzO" d € tedfls Odanhagi(fh@)PdH.0 (98 z § Is
[Zn(bz9z(bathg(H:0)] (97)  €d(bFOz(bathd(H:0)] (98). § sdzs™ H j tdzr 2 965 ts A3l
Ctod fls Odzdzd LokzdjHsipw Moz 8 OO f HebkdY &sdj S ko
f etsflstc Odzils o jORs X nd tc oYistsjtes § B T tsiodf I8 € @hlte jdi Yo s
Mow Cd5 C25AHBEdjphen dgid i230. ststiHd dOyd s dZib, {§ &
sSBtcOL 5o Odgdz" 2  H\NoAzjd3R O IsQiEEs dz Quigéridf | Suzjds' ™ to! d3WO HRIdZEH A3 0
T &Oldts MowL Odedz’ &= C OtB&CfMddOsdy & ¢ tclistof ddd )
12), fssko jlkfokjl dORnS GHO REBRRBILSES 50 Hisk (

[ sdzs™ 1 j todz | OB dgff B ST d s OdkddL 2% sfw o
fesmistcOdzmise j Bdes 2 | ¢ whifjids) dels Oteder = wyj2Z93) 8
fedmizsmsoksls §t Hoj dajLOodmdd j dsdzj S zdzr
e W ( | DB t2ofepC®PBB,9).

I Bsdzj9 RtzfsteH d dZOyd s dzdZn0s fitstizf o gsmiso zj s  df
s5ClsO! Hick (SHFPUc@eklls €2 ZMA 54 B8 dZD)Y ¢ d¥B tcOL 5o Odz H ¢
NTjd&Olsds? lgthalr] € gzl ™ o' 3WO deusdaspQidgdls Ols dzts € B 6 H
Bsdj Sbdd asBkEL ¢ CWBEEdHazOsHdd L Cslkst’ 7 €1
Hiek 52 dssdasH | dzls Bis@m 2y | daf dz it dadysMB rsdf ™ N H o
nj zOls dzs 2 bz § Wi OBk B & d5d dz0dz! dets 2 Bs dzj € b dzr
COotBtsC Md &z@K z4 = CtststeH d dzOy doaNElz” &Od  tsdzgf § H teB dzd |
SHdEh Of syds? Istsd CodzO6O ds(B)j Waslt-4 59 2 @ CdI - 4758
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¢ d2OdzdL k¢ OC o C9§ d GygiH dalzjwal@dz d3d  dsgbizy € U dzg
oLOdEsHj2Mlsoad?2. 1 fMkkzyo] Ct&EfdjSmO ¢ OHdEdwY
g Mlsj 5Odsd batkts 2P & Iz dests @8] % tetdald tc 2 “fjdsvC  dz¢ o L O Bt
(SOl y02h dj tc0MmMmls cOWdOe deiij Galsits B I8Ag 30 3 d

t dimMzdets§ s@BC Zzdzv e dzOv  Misto iz € Is Zngh@0)(phel}QH-© 9a3tad
Mtsdz 9 Olsdz" § BwBsdzj € &z dzr Zrighy0)2(bathdéHp®)]j H(970z" B) |,
[Cd(bzo)2(bathg(H20)] (98,9) , O IOC Y j WteOcE di3j dzls € tod fiyls @&
© . o¢std3r otsHBSKSHO dzj YECOL Odz .

O dzOdzdL Bsdzj Ckdvtedes? MlstekClbkter Mt Hddaj ded
Mistetsj dzodf j ZRHCEIUGGds Bhscts tsBh da yjtls, O tLOL
Btsdzjj o' MsCddsd CttsteH d dOydtsdzdz i3d yd fEFEdfds o
ftc Qo dzj dzd 5Zn*f) d s dzats o3

v0C, CttHddOyddedets] ydmdzs yddzC © o o] H
sls 84 (H®8 86 90d94) d926 $lsstcOv d3B4, gaas,Oya Wists o toj
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C OH &g 2
87,93, 954 98).

Hjdsdmstedekzjls ¢ tstterdae@ay sddz7 ] ( 988tz

v OB dzd yQ@ MdzB o dz" j
fsdgd uddgdz" J LoJLHBYS B2,

H dzd dz'ts fnie  d8j zP&qrderd dz'
slsdsmwishv ¢

e w L
9lststcts 2

Clstste’ j daEjél Hoj BlddJuoshdjmy BsdjSkzd o ¢
[Zn(piv)2(bpy)] [Zny(piv)s(phen;] [Zn(piv)2(neocup] [Zn(piv)( bat hocup) ] AC
(84//84%) (86) (89 (90)
Zn-N | 2.101(4) // 2.112(3)2.200(3)  2.088(2); 2.112(7); 2.119(5)
2.120(2); 2.123(2) 2.136(2) 2.082(5)*; 2.111(7)*
Zn-0 | 1.9750(B); 2.000(2) 2.085(2)  1.963(2); 1.980(5);
2.493(2) // 1.929(2) 2.081(3); 2.118(6); 2.188(6)
1.9876(14); 2.311(3) 1.999(5)*
2.017(2); 2.359(2) 2.155(7)*% 2.184(7)*
[Cda(piv)a(bpy)2] [Cdy(piv)a(phen] [Cd(piv)(neocup] [Cd(pivi( bat hocup) ] At
(89 (87) (89 (93)
Cd-N | 2.355(3); 2.368(3) 2.342(3); 2.409(3) 2.304(2); 2.316(2);2.333(3)
2.357(2) 2.307(2)*; 2.339(3)*
Cd-O | 2.263(4); 2.341(3) 2.273(4) 2.450(4); 2.263(2); 2.292(3); 2.307(2)2.344(2);
2.443(3); 2.515(4) 2.563(7); 2.312(2) 2.404(3) 2.268(2)*; 2.293(3)*
2.268(3); 2.474(3) 2.398(2) 2.305(3)*; 2.413(3)*
[Zn(piv)z(bathqg] [Zn(piv)2(terpy)] [Zn(bzo)(phenpd [Zn(bzo)(batho)(HO)]
(92) (94) aH,0] (96) 97
Zn-N | 2.119(2) 2.0897(14) 2.079(8) 2.106(6); 2.151(6)
2.178(2); 2.190(2) 2.114(6)*; 2.141(6)*
Zn-O | 2.0815(14) 1.9783(12); 2.043(7) 2.079(5); 2.305(5); 2.029(5);
2.216(2) 1.9790(12) 2.295(7) 2.090(5); 2.080(5)*; 2.342(5)*;
2.035(5)*; 2.082(5)*
[Cdi(piv)a(bathg,] [Cd(piv)a(terpy)] [Cd(bzo)(batho)(HO)]
(93 (95 (98)
Cd-N | 2.321(2) 2.380(3); 2.402(2) 2.385 (8); 2.383 (8)
2.479(2) 2.432(2) 2.385 (8)*; 2.3648)*
Cd-O | 2.330(2); 2.365(2) 2.306(2); 2.314(2) 2.384(7); 2.371(7); 2.364(6);
2.382(2); 2.431(2) 2.433(3); 2.434(2) 2.423(7); 2.312(7); 2.507(7)*;
2.273(7)*; 2.448 (6)*; 2.356(6)*;
2.324 (7)*

1 i Mty dz0 sldadydj o SsstHddz0y@edzdd oH dpe
87), tBO f do OdOls dzt¥nj dEOstEstedsjdedfins dfy Wi, dAw0s s fgw B o W
o Mdfls  dstO dsisf I citbizaupd bathocupf e o SHdls € Ctod fls Odzdzd L C
C s 3l zjo8 BP9, 91 | j oW isdats, dzOdzd ydj Odzd ud g B Isc
fsdzsy § dzd d  t5ls dzshtf dtg div diak’ @isESEZOS sdzr Yy O  enddoupg dzO Is
bathocupe dzs S dtelz jIs ©BKOL So Odzdj BJWH, tedz 7 Setpylst dzj
BsS oo EBdstsied OYydsdzde 7 L dyd?2 o fddl His
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BWHJ tedz" » d3tsdzj Okd®5) (.Ml hed@zy@isfdz §  U)s dyffy dzpathdnr
dsj s BodesWHjodges MstekSlkelk, , ftd) | &sdvy s
BdWHJjtdz &3d. 1 0 tGhdsodal HBHEAZ & © @B Bl Widzj d
BWHjtedy & C o3 bpydbattes s ddf @ ) Bdjj HJjIlsOd dat
bsehkdese Odd™ CHifdzj CMse ©OLddude & MisekS skt
CoOddEHald ud M¢ dJ e OMmyy Is" 84, Az { tinjsHi fHiE{dis) c{j2d3" J
HgdjtedL Oydd B' dzd MCsdzmstezdetse Odzr L Odgj a2 ¢t
93, flse jIsBEs83j(dfday)H § 6 ZOC O BOW ¢ jsdjlsedw € O
fsdyj 20 L Odj ds?2 &) kOddss &0 SMOD.Bd2 o &S dsw
H5C dZOMdets ftetso jHj dade' 3 ©OMYjlsOds, { dzjtecdd
fMsjHgda dzd?2 ©eEd5 &GfB@bdsd X9 ylst d §6Lo 6
fsojHjddd dLEYOj 3" =~ MdMmisjd. [HEOCES dL Ezyd ded

sB dzOMisd H dHipfipisiyaefc®dy difdsL o tsdzv jIs L OC dzs ydils' , ylbt
BsdesWH jtedzr » CSOHBdjornm CStdi3fdzj CMse foslsj COJIs
o 1dzgjteecdd o 14.1 CCOdz/ d@3gsdz' , Ylsts tsBi wWdaw j Is

Hd d3j Ctkev)2(bpy)l2 (89  @d(pif)(bathg]2(93) . 1 Mz yOj ¢ Y dzj ¢ fy
fsCOLOdzd dOdzdudd dO fEkIsd dr OfMmMtsydoOoydd ddak
Mefsswddwy. vOCdd GBLOLSE, GFtosyjmm HJBjtedL ¢
ftoj SHISdzj ded j a3 1 dgjet®dsy, Is duusitth CteERi wifr@lzy j s tslsfkzls s e
Csli3f dzj € s bpy dudittieE O HHdzj | § SHtctsB 2OV JdaW stedZOyYd W
nddBduj MSdr twOmyj @7 ftcde jHjdzO o MisOIls! j

3.2. wddzsjL odmbik] tygs) s OuEgzilint g ddi-Ln(")
MsjHddzj dzgd?2 dzOdElsOdzedHtse (11 1) .

Il fjijttobky tsyjtd H! , Hdzv ) dreaf Gl @tg dsty Qtefsoiziz Asle
Coi3f dzi CMse 3" sfr sOdzdm! dMf sdzr L s9 Ol 9 € O
® cdz0esj 3. 1. 1l tj L zdz84sdBEf) ey BGQH O d3dik)gze dzBad d
zH Odzts fy o' HJj dzd Is! 6Odzi i  eFu(NG)fHpRis(bpyk] fLE5iAEdudz)
[Zn2(Piv)s(bpy)][ZnEu(NOs)s(piv)a(bpy)]  (824&u) d EGQ@HNNOs)A( Piv)a(1,10
phen,] AMe&AMNu) (. | 04k BY M jHddsj dedw B dzd 1 tsdzlzy
zdstcOlstseo Mitslse jlsMilsozs h da  d3j Is O-eztztdzs to fig” 3 o Grdzd |
BJL ©fHJjdddYy {totsdij ) kzlstydzHAO difstits H | Sslsidzoy ditsj © @
fsmMisOHd2dzets. 1 tcd L Issdz 8 OdzOdzscll ydg A Otdzjj O G-gafizr R
W dzOdzls te88, @ABPO Od3 dzj EZHOdsM! o' HJjddlk! fJtesHEC
tej OCydvw sEmelOf€tsaz@dzd € MO o {tdsddndzadstddsee @dfdzCrts sdzO0  C
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N-H SdzStedz’ 7 dedcop@ bathtcep, dzj ftetslsjCOjl 5 ftedud daj
(Bilsdazr dg" § LOBIMisdls dzd o Yodsyjdd¥s 2 d 9),
Bl dOORELEZffr ¢ Oltdkkz yddipsder sdsds deeazilsh
Znln S OB s d&Olsd &7 Codfdj CMss Obsd &) lsOdds
ctezf f Od3d) . 1 tedudde , § tej Intistsdztzdzi fg O B hafdE dsfg LE
ROBq dzj o' Whdzjdz . uvOCH] dzj LkHOMSH ot dsrls-
6j OCydd dzdlstcOBse dzQds Ode®is ey & C85 8498 C Mse § OF

3.2.1. uddzls£isBY dzjriSigeséd-plzioz)s(NOs)(L)2]xSolv (Ln =
Eu, Gd, Tb; L = py, 2,3lut, bpy)

Il dzdlsj tcOkztcdzsd3 tsBL tstej [z )[§8] fztlf Ss@yd ARzt i W, | Sy
fSHEBHO § Zhbrdfzmdgidafps Mse M Ot ts B3O s@drdj SRAdEE oL
LOBj " jdzdWw fdoOdzOlsde » Gtz § aln(kde)j(pld)MeGNRdz A
(A3 L,nLn = Eu, Gd, Th) . [ ftej HY Sdztsy d dzd , Ylsts 1 Istsls
LWWJCIlsde dzr d3 HEnezn-C tfipitfodsCufezoe dfifsd Ot BOIsd wd ME d d
CdMmdztsls ORd, dOY dzdfdrg jogeL P dets?2  C d dzsls 52 . ZnHW tej C
(13ku)fn f dtod H & qetstalf dzp j4dzL 52 dARRPYSRCOORASIS®E?2 : (8 : 10)
OyjtsdzdIisted dzO f & 75020 ¢ teftofifidgdrdiz s @ j o3 ts= dzOY H j dzd
SBOL 5o Oded § & tod fls GEndApRbzy(N@)pWA @RER] W [ N n BH B!
s sdBY dnAINOdzZO dzts e d ydetse s MsMls©Oo © d MmMstctsj dedw o
odJMsdsr d3 ofr AntsHisd3 dzOd3 def EkHOdztsfise. of HHZ dgletsPL t
o' Mz Oj s § tsdzd 3] Brdd-pRb2 (M)A (@D SC. M st stsBE dz0O 0
ftejHftocddaw IsO § st r Is ¢ O.LnfSswrigtiuydfilst Mry jodzi ve gl dedats 2t
B IsOdzdz&¥ gf dzfff dzptj dzL 52 dats?2 C dMmdzslsts? o ff tod fifsitAt 1Oe) ¢
tSHdzts o to | d3j dzdztN-Has ds@dzfsfglse jzd e OdzH © d tshdatse Odzd W
NOsctocztf f (dedlstcOls HdtedHddzedw dd3jdls Btsdzj J or fi
ttOMlso stedIlsj dzv 7, yYj @3 dzedlstcOIlsr " j dzsyder 7 B4 Is O dzdzts
i sdzlz y jtsddrfj 2 f§ OtcB s dzf8d, 33 5756 iydislsl] o wlsdzdydj wls
tcOfmlso st ftod 9T Hjdzidedd ftosHEZCIsEY tcj OCydd)
Mtstsisdzts M j dzd dZn(MQR)I6E D dEs(8@g)3l 6.6t RCO:H:Py=2:1:6 9, {f 5L 9k
" Hj dzd s+ M5 H d din@ghhzy(Md)ipleRax M e[@240: Ln = Eu (99LEu) d
Xx=2:Ln=Euy, Gd, Tb(9%*lLn)) M o r - &HIOME] (4dR0O dzts ¢  y datelr Is tf §i O Szt «
o di3j Mists f dtedH d d&zO fsL o tsdzd d&zO  bn{4phbdEdB:)(2,3 M ts |
Lut);]l2.79M e C NJOKLOLEuU,tc d yB). 2 4
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s ted Mls Odzdzr n s pEuE@ ol zERd0%) (bpy)2]Z (LO2AEu) BN dzd ff sdziz
oL OdBSHj AApEW 10N Eu2,28 dtf d to d H d ditsjdelzd dze jA4dzL ts2 dats 2
({ZmEu}: Bpy:RCOOH= 1 : 2.5 : 10) o tOfMmle sTg75@yj Ists
d fhdjHksh j& sodOyHjddd tj 0 ydsdds?2 fdaj nhd.
dLsMistelzCIskzteds § (¢ HOdatiz(deghbrpiNGs)(bpyf]%IBH- dzjif ;" [
Gd, Th . J HEGGAARERd d 90Oy dzes ftetsdL oasHJIS! dzj  toj to
Cted MlsOdzdzd yj ME sets sMOHCO 5 Bjtej tsn dzOY Hj dad W
f Otclsdd StedMmlsOdzdzd yj MSdr BMOHEC o -BdgtWGjLalsd drS At B 13
CdMmdzslsts2, O ©OCY ¢ faBds Ytz G ydide st udmistslsiz v
B ssHOB] imfg Shtemsisfdd) . [Hddd dL oL d@tsy de
Csd3f dzj ¢ mdzs§ Zmfasphbagopz)] @B [

b t5j HJ dz99d2d, W10UEu d 102Fu S ted ils Odzdzd L 28 Isfqw P-lo dstsc
GBS dzts € dzdP2ioz{ ur2 f fip s MistcOdzMmise j dzdz" = ctolzf f O ,99FYUS SIS ©
10lEu d 102Eu dd3j 6 Is Istejni WH jtdzB4 , MEEts)H ded j TS Afhlats
[ jsOkezsshistss {Isdn MmtsjHddj dzd?2 Mshmssdd) dd |
Yyj destcOdz de ot S s (E3®Mdzso dzf | twOMMmisswdedw d o j d
Is OB dzd)y.4 AEWEIR Mo cOBUzERUE) IStoj &3 dBsMisdC s i3 ¢
Ctokztf f O EW(li) s g M istc O d o O Is HEudds | H B8 & ik 3 QodzdHgo@tis
Odz 5dz0 Hts € 9 OH tc OB H(P) Gdils 76189 dfv( Istej ¢ s dz
HisH j § O HOMEN (DRdzSo(P) = 1.567  102Eu (D2d, So(P) =2 . 324) . 1 &t
QAFuU Ols ts d3" Yyddz¢ © HtsflstcOdo O s Mot € t&ZBNOG, dzd |
f Otc O BF@)ls'dz? H o kzZn ol st uUdciPjp dzr 1. 253 d 1. 04
9 101lFu) OlstN&tsdgstcH d dzdtetseo Odzdetsc 5§ d EOQIBUHAEO , ¢ 9@ Hee OTS
f dtcOBdMNIOs, Cdv,  OttV@BFRtc251) L O fMyjlb CtteHddOy
bpy.

1 O3 ZHOdsh! SOCYj 9NEwe deddsH j sty da’ deds] st jfp H -
Oyjssdzdlsted d&zO. 9 I sl d SO M ts j dzd j , fPBLEUY j JSH O ¢
CtedMlsOdzdzd L 2§ Ismw o s dzts ¢ dzd dzdzte/2n  {f (tedsjipis@dO=izEE 0 jj
tcOMmMMmistficdpggy Hjdz o IsOBdzdyjy 322). | jibkjlstedwy
Hokaoh Of sydzs?2 st d ¢ GzO dzf Gts AR)tfstda] L9B5 ) ( f tSdzd ! H
kjkO! His GIPPEL@@H.HEL6 o 1.011) .

] Btsdzj COBREARM] dzOB dz® H OF Isw o dzlz Is te'dffigiidsidzgz€ tx alzv
oLOdMBsH j2Msodw BjyHE W J dzd dz' @ degdis dztsate iz f( 1S Qeigxfs
COMMISBEIMA] ( téu)), O OCYH] dBj Y Bsdzj C I dwedta) jjo 2

W ded dz! dzts? G tolzff §Os] sGsbic efts Ofpdsddf®lds  yd ME 52 Mdmisd «
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tc OfMdsjEv8@A0; ( CENY Yod { IO LeEUs j Sddzetso™ & oL Od B
dzOB dz¥ HOj Isfyw .

[ sdzj SHEFEU 9 Stod MOUPdzr Mt Hijlso sd3 - 3 ¥
sy Cddetseo™ n oL OddBsHj2Misad?2 d3j ) HBRy (QUsDISAUORP.
tOMMmisswddy KBiyHE OlstsBOIHY dntesdng chddzd - ) SHEEGES dzdg |
Petsdz BjyHE dR° f ditsfsS tffiplsfodsch & § ©BEOL 59 Odzd ®
oHEdz b @dydipde) . v OCy] o StodflsOd2iuydds tz2 H O {ls@
By Bsdzj SEdzvtcdzr j] oL OdBsHj 2Mise dw fiyesi) i wded oW j dig ¢
CdMmazsls (CtOlyYIBBLY (CulPMEstzdzdij yHE § dzsfC slsw
35.92, tc d fyle).

vOC yj MdzjHkjls tBEOdl! o dd RO dgefg>, O OYETs 1 to
d9 9 * ISE W s dzj ¢ fykz 10AHudeD® s fdQ s v L dzOyd s j 2 dets j
Euznf) 131 HEBO* ) EwW FEA@MEB) HEG SYGHMOFER) . ) ted L k
SMisOdz! d' § G6J a3 sted WPl g izdf O 08 Bistlse gz Mise 2
HABIAEUJO 9 * LEQ Odzj j B dzs ff 5C OL O dzsEU(N@)Is @)Lz (L € ts o3
=MeCN, 2,3Lut, b pyInEEmntggdzy j sw daj Mistsdz? HHABO URIB,. &
[48], 9 j oW Is dzfs, ZOBdzE HOj dgr 2 1 W% jCl tftjH]d
oL OddBsH | 2 MissiE®H dEkd tatks @dzdz’ dgply d Bz SeEROIE] O tc s d3
Cdfmaslsr o MbstekzSlskte] St djsmno.

v OB dzd yOmdet8a. dz" §| HdAzddz" MoawtiL j2, d3djy Obtsdzde § t
(9 GtcOH BAMOD P * iLEMEU d 102EuU.

Zn.Eu EuO Eu-O Zn-0O Zn-N U G tsdn-
(NO3) (O2RC) (O2RC) Eu-Zn
9a: Eu 3.90 2.40(2) 2.292(13) 1.889(13) 2.04Q)- 137.98

3.94 243(2)  2.340(13) 1.940(13) 2.00Q)
99* L Eu 3.88 2486(3) 2.30013) 1.949(3) 2.041(3) 131.88
4.04 2503(3) 2.411(3) 2.033(3) 2.053(3)
101 E u 402 2502(8) 2.305(7) 1.941(7) 2.037(8) 139.02
407 2517(8) 2.357(7) 1.968(7) 2.059(8)
102 E u 3.94 2508(4) 2.323(3) 1.999(3) 2.099(4) 167.75
2.391(3) 2.073(3) 2.132(4)
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Zn2

tdmMzdzs @ s@® j dzd J Bsdzj ¢ 9Odu (C &)Uy BNswB OC
Ef OCHAAELS 0) ¢ s’ oBHBEEHO d Msd o Olsdy
dzj fsCOL Odz .

RAzW stedBOYydvY s Mmis tc &Zn(4bhbp(Ha®2]n (L00dz] 4Kd-Bhb2k(bpy)]
109 (fseBByYdy & fosHEZClkBse) fwdojHjdO o ©OLH, G

3.2. 2. g ddzlsjL d¢ stsigis b 2O ted 5 dzdz" - i
[LnCd2(piv)7(H20)2]nlMeCN (Ln = Gd, Eu, Tb).
] dZzdlssBL tSt6 j ZxJ slsd3j yodzts s Yls ts L OH O

C Ot t5¢ fnd dzOIs dzr CRHLnfy to jdzw o dsjfiled H s fyls Ols sy dats  daj ff tetsfls |

ddh dzj MCd St #jol dsdeetkg 2 SORGR I d&z0 o fMj O
byjlstsd {Isdn %WOCktse, ftjHMlsOodvjlshy L OC&dtsdsj
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COHG ] dtf ¥ Ot BB dzd &z0 J § d S Guif daspHpV = C 2 Mkzsk ™ : (
fMtejHj OvYJ s copdGuesipz0 odz@di dzd s+  dzd Gd(pivi§(e0)9 de@ils ¢ O
(10 . 1 JiMmdisslsew &0 Mo ¥ 104l ok , dzdijds] eiQflsik) wlEd | &
[BdsYHj ody 2 102 € dsf{dpisOdzd L jlsmy o odHj fisdo
fdo Odzd dztso 5@ 58 Maztz® Y d s dzdzts § 5 € to Iz Il dzdijs M@BlSEdsO dd
Oltej R 7j &Okdas ¢ 1515t HAMRANEBEDQ dPAT37).5003@ WO d ISt |
Olttj R dsdesHj dzlsOlsdets € 565teH d GaOc2S8F4R(ERRATT7(AB)E)L] C I
slstetsj dzd j € 6 tfHEdzPDCHsPRdBastEz] | BddL St ¢ GHdsh
Odzls d § e, iBY OB F B.252).

I s yj otejdw L O®Rj dz0 dzd lstcOls O aOstsddzdes Ots joz

fdo OOl sEUS OHCHd = (2 : 4.3) o MmejHj OvyYjlstda
GjlsjtetsdjlsOddzd yj MEUAsHEPS) (Ha® ) MEQH(IBAFEY) [f) o' A SH 5B
swdzjHkjls ®lsdjlsdls!, ykst 1kt MmMSjHddy ddj o dv

Gjlsj tesdij Is Odzdzd i tzd 5 dztS OB BY B di3f dzj ¢ MO, f sdzlz ygj «
Msdz' o slsj tod3BOdz! dgse s BjssSHO MddalsjL O. J O dz0 dzts ¢
gL sfistczCIsktedzr | (5 H O8Adz (Ldg=GdpTh)) S tsd3f dzj € fiyr
atsj HdRGtcd MisOdzdzd L 2 j sfyw o dBsdets$ dzd @22
® o9dH] MmMtsdzt 90O M ©HAsEJ]EBE)dD] ¢ & &icdf ig@ B fiziip dzdsls
W tc ©Oc d3jCBUC]G (Cd..Eu 3.663.68 ; Cd.Cd4.156j) Mmew L Odgr Htke MM
n J dzOdstsitpls  CCtptg Bis € M d dzO Is dil-P 2. 2ZARK(B) if ; Ca2-O 2.249(4) 2.450(3)
i) o f tsdzd dzjoteidimdz’ c (siiefoe) . 1 W tc OQUARY dzlsy@ ~dzlsf{tc © dz' dz'
jotwtsidwigow L Odz ] € Oy HI) d3ts f tiztde® d3 3 E@O GHLIYB)its Td2-(
02.226(3)j ; Er02.326(3)i) d Ho kzdztktsfls dzOts alzts d3d Cdi-@ 22BY(4 d&3d
2.576(3) | ; Cd2-O 2.269(3)2.343(3) j ; EuO 2.298(3)2.318(3), 2.455(32.552(3) i ).
[Stkyjddj ¢ OGd et PEBHEBOJdo Oj sy dsdzj C zdzs?2
BdY JicO@OHS(P)(=2. 429) d Istcd ¢ sCHAO6dz! dfs.21 Aao)d,L dfn s i Is
ltod 1 Istsdil diedisid§rzdzr o tsHT , € tsto iCLd2filed2308FkEE,2 Ol
sBtOLEZjls o dlzlstcH-tfmzy € & diy tc@drts B3OSR X jf dggidshyisis 1 & o t
f do OdzOIs dzts 205 éHigolz 1.997 ) .( ¢ HCOdstodz € 2 dzr o tSHT Ctstste
Ols ts d2dCA2-02.268(4)j ) , GBlHa i Is N ipdsds des@ifs dzts 2Me@®its dzj €
(Howé N1S2.09j ) . (EbtsSdiclzy O¢ Is BsIsOlygdsts aic j = BB Misd S-tso r A
BsMisd C s O azB&EQIls ¢ j s dgPBEUe i) ts StistededsifiHs e 2 j Is  d
Hozonh Of sydes? Istcd ¢ vddEp=3ABD). oL dzgd (& 2
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\QIT/ O\
Ozw, OS@\S4 Cdzo6 \ id?\?k\ { j
010%’ | G:M | <)\\, >
/ [DH—o

Mz 8 c@BK) dzs S steoH d 20y d s ABEER ¢ Iy G s
ftsd o Olsdyr j ssdzj § zdzr o dsjesklsiaf dizr g A Octig sty

RLEYJddd ~ddiduyd MEs2 O0BIngs dayg P dy qOW . d3tffpz - figie
N-H s dzs e d B3 dzd ¢ O dzlo@dahen SIOEH@RIO ROC ylsts € 5 &Y dzj
¢ s A Is Odzdzd yd M HlchHpiv)afpy)aH [dregivdaprien:]( [Cd(piv)s(bpy)2] (85),
[C(piv)a(phen)] (87)).

3.2. 3. gddzlsj L, Mistesjdzdd d Isd ted3dyd MSE O
f ts dzd d3JLe@-phbZ)s], (Ln = Sm, Eu, Gd, Dy, Tb, Ho)

Rdzls jtoj mMdz" | tojLzdz IsOIsT HOZO &BsHdWdSOydw Ot
Yyd I sy ydese s € st sdzd iz ¢ IRVEEEDEIE109EU) . 1 L O i3SH J =
HOdzdese s Mtsj-B dizj ded WzC DcBds detso 52 S dMmMdzslsts?2 o Iz
mMddzlsj L O DOytg Gfplsa{tstici dzO ( Is j Wudzts ddtsde @) BYsE dfip, 5 HLRID
Gjlsjtetsdidj IsOdzdzd yJ M ¢ 2s ofiPlslag 2 € Isclzatadsts dgff Is ®Bzidz@ y j ME 56
i tsdzd d3j te @hbZs)E (LAEEU) |, 9 ¢ tsls sEu@HIZ dhe dziL O dz' Otcts BO
$ Ot 5¢ MddzOls dz' &i3d Besmed BHBB] otod i @dzdz" ( ftd
toj dzlsc j deslstczC Iskztedzr = dMidzj H 59 Bdedu?d] dzth p tc G Lo biz¥Rls i
4 dztsy dztsfyls ¢ L ¢t J ted d3d dzls O, BOdzr 2 9" atsH d HTBO
ftedyd,dzOotfzes Clstster &z d3" Br dzd o7 dzlzy n j der fsfrls
fsdzzyj dedvw HOdzdzse s Mtsj Hd dzj dzd W .

10 simdse] Mbtesjddy d Mthils @GO@ i3 PdziH o i s St te
HOdzdztse ts Mtsg H d dzj dzd MlIl) d i) @O Bls[ @ s tefts & dsvdAd ud fls ¢
f5C0OL Odzts, ylBadn (LrisdEd, Bg, By, Th)sBtcOL ¥ Isfpw 9 t6j OC yd ¢
Oyd (x4 d W j dzd dz¢ Ote B ts dztsln sAR2phbg=f Mldzts:is @) (o fytej H J
Cid dzts dz@4t , ( 114 4y) . [ OdzdzOW iB3j ssSHJSC O Y tsLOtdY jIs
fMsHj to O dagi((I1Y),Detenl)  TEUI) . | Wi yOogBtcOL 28 h d2 mw
H Odzdz" d3 fstetsh C s 52 tc j dzls ¢ j dzts ¢ tc O WHA(ddz] dAPBEY Is
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CtedMsOzdzsctc OW Juj MSdj ¢ OtcOd3j Biegll). & toHfO didgty s dae jL
HOdzdzr 3 f stetsh Ctsots?2 to]j dzsej desomME 82 HIWtOCydd
ftedmMizlsmMisoalzjls Msjuddegj dedd M 0OdzOdzise d ydast? o Gdsde’ iz

mMsf zlsmMlsoezs hdj HtesHEZCIT . 11 dzts 1086hSbp F Snf, BUCGDL O dzts
Dy,Tb,Ho)ll R stesh ddz 9" "tsHiSd3 o L d3tsy dats ff tsdzlz Wfl8y o
cCOdzd j o 5U-B & gzozef dzC Otc B s dzthm :=HphbE: KBHEs sz ( 3 :  3)

1 Is Odzts dzO . l 1?2 t©jOSydd ®BEOLEZjlMY MOHBEC,
ZdIstcOIsO COdzdw, SColtster2 EHOjIMWw ®lsHjddlk! Gl
sMOHECO © yYydmlstsdz 1 sOdetsdzj . wdzj HEJ st tsdsfigy]j tsdflst 5
M- 52 dzj 50 tSH dzj dzdz" 2 KAHz f dfstf ipl€Odils' JSdiy O B 7 2 dzlz y O
fstotsh C sokPH iz M sHdIls tsBteOL s Odzedj Md3j Md 1§ tosH
snOtcOCIsjtcdL 89O . 1 C0OyjMmlse,j sMmdeso OdzdNEt;, 0 !
Yylsts fcdotsHdls ¢ tBteOL o Odzds ydmlsr a yddzier s

o 54 H d dzFudeplpbl)s]f (106Eu) Ctod Mis Odzdzda dkH Js M ststoH d dal
fosdddtd’ ~ ydfj?2, wObY sk g @rdazj-dzpjH S5 Is tsidys?
(tcd Bfa) . | CEuld sSSagtstcH d dzgd tetso Odgr HjoWwWlIs! Oltsdisce ¢ d
nd ZOsEHpls  C s &3 C OteBC Md dzOIsdzgr 5 ctelzff §f O3, 5B to
( § Otc OPP)Is=txA.090 GHJO4QO508'04B, O6A L Odzd &30t Is + € 9 Olsts
fsLdydd, O OLO@O30@IBd%B3 sHYIsfw o OF¢ Md@dReeksd3
SOYHT ] H9 0O Mtsimj H EEfLREEUDASS d§Ch 4d2)(Is3@ uiAzB-FIAR ts@» | dz
14863(1)) © LdeL OctstsBicOL dzts?2 yY@REHIs®HS o Odgd 6 Gfp HM
ozt f ©Eg2 .(359( 3) 1 2.503(3) i) - Ad dzd dzt dz" §
dzd e OdzH O dzj Wo dzv s Isfqw € sz dzO dzOtc dA w2 T7 z@Pd213 d3j X
Ctsdzj y) °( @507 ®QAH1A2 6 € tsdzj y9( HIE2BGE3.30Cx2303 8 € sdzj

1 d MdBslstew ddeO© Ode@dPis d yj MEdra W iteOc ) dzldGslEu, o i
OzOdzdL EfOCteoCd foodddjtede = yYyjfi2 o Ctdmksod
mdmis’imsid ¢ d dss@d BsHj2Mlepd?2 (tdfm. 26

4 5§ H d dzind@ephb2)s]f (106Ln, Ln = Sm Gd, Th, Dy, Ho) dL sistckz$ sz
fMtsj H d dgueghbdsfo Mtsslse jlsmMisedd M HOdzdzr 3 f stetsh €
OdzOdzdL © (tedfm. 15).

[ &z108Eu dL Eyj dzgO Isj tedzd yj M OW MlsOB d dz' daetsfmls .
f d&zOo  Isfi= REH BWA= 43. 3 Cry/ dBsdz ), O d3j Hdzj dadzts
fsoltstodzts? CtedMmlsOdzdzdL Oydd tBtOL YO, Clstster 2
dMmrtsHdz 2 tBOLJ Y (HdBo dg df v 10a5ds kL Hit@HES

°C 4 j dad dzB j dzL 52 483D Sl dL Zuj des Isj tedd uj MS s,
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osLHER ] d {(18EEQdzOtathzO juls s dzOo G, s O d fLtizf D0 izA«
Bsyjls Brils! orLoOdks sy MMOdBd ¢ dMdzj dad v .

t diMkz dzs& 1 W2t60 6 d3j dzls f tsdzd d3d te dztsBEU(4-phlidY]d(106Es)d
oHtsdb(Bfded dz' dzr | WtcOed3j dzlst dzj ftsCOL Odz ;
9 jtosWisdesMmisd BB tcdf dABIgE RO~ 5B 5L dzO Y O «x|s1/24),t
32z X/-P2+y, 3/2z, Mtslse j BNGiB F dadasdz® y d ts dzdz” 2EULY t
106Eu; 9T W tc Qjcdtls C tod Mis Odzdzd WaRG. B s tZf O8 s S tsH O

1004 : ' '
0,0 14 ——inert atmosphere
— air atmosphere
95 -0,4
120

£ 904 0.8

854
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150 | o 300 “0 b 100 200 300 ¢°c

tdMzdzs @i @7k j tOktedzO L OodMmddisils! §slsj:
ROt o Odzd qLOAEE 4 O 1 4D o ls dzs 2 bA lsulgsiidtig eteg 2 f tsls
ZOCtj o Odzdl06EB8 Lz Bls dzs?2 Ol ssMi jtej d dzO o

3.3. Ldbjtes®ilsOdddud mMsds MtjHnddjddw d3jHd
s0O¢ EkxJ Blsdj yodztsm! 9 dzdlsj ttOkztedzsd3 B L tStg,
MsjHddg dffdzOdzd B HJ (I 1) d dZzOdzEsOdzeduse (11 1) &

fdztsy detsj Mstetsjdzdj. | Ot dqtekw tOL dzd ydz' B Gc
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BiHd(I 1)  dOdsOdedHtsa (I 1 1), dn MmMoslsdtsh jdzd j
Odzd sdzOdzd d EfiteBsad®EOM oso jHjdedw t6j OCyd2, dzO
Gilbjtotsdsj sOdzdzd yj MSdy MtsjHddzj dzdw f tcOL dzd ydats 2

3.3.1. uwddzsjL d MmEuelnyQRARPpiv)LHQRY E4PE hisoGd]
Eu, Tb, Dy)

b t5 ) H d dzaCaEdi(OH){(piv)s(H20)4] [E#OH (1074Gd) f sz yj dets o fo
tej OCydd dzd B0l & OdyfpafdiiedO'dtd detso 52 S dMdzslsts?2 o
d M HsBOoadzj dad j 3 1 s Odets dz' dzts ¢ 18: Gd OHpils: N&EIS 2 .dkOTs to d W

7) M) o' AGHBAE 26%. | jHBMSOSS kOCK2 d&jssH
sB 3] dedets 2?2 T dzgd OE QI dzOIstedw, BYUIMSEO Bl CBlststtsa
tcOMmilso steMdCNEPR) (Msfteso sy HOJ sy f silsj tvdedlz HyQjdeixi
f sdzz ydls- ud fls 1QALnfilw =1 dGidj, dzd P u , Thb, Dy) fklsj d
B HIY ( d O WE@uzm=0(2 : 18€ fipd disEEoH jf td dzOM to | 81 Bdz
f sdzdzsec s EHOdzj dzgdv tcOMmlsea stcdlisi dzv) M f zBQdzf e &K s}
48-54%).

stsi3f APACGY Ctoed MisOdzdzd L 2 Isfqpw o Istcd € dzd ded®Btb2 o ff tc

odH] Mdz 90O M yYdlsr te! @B dBdzj SEdZOBd 1 Is0Odzs
ftej HMisOo dbtcj € BpGKe@A) M B H | LwisdsEB.048E3210)
i ,CuGd3.5781t6GMY) ,i , yd delstc ddzo § emdd tcOMAutstizsy §f d
Cu(1A) . 1 Oter Ostsdise k) l€@dzdstsiad,dzd W34 H dno W L O dz t
COwBC M dzOIsdzets?2 e okl dets? . CHfcB QA Mo w L ™ 9 Oj Is
3j HJ tdzdedgghw , Ctlstster | twOMf sdzOc O8 Isfpw o oQHh d
Ctezdfr or mntsHJd EBLEIMZOY sMEBHBY i ) .

Rsdzg B Hd ddBBjils CoOHELGOIMs] GlpieH dHz0 2 G dLRk
1.926CBOQOH) , 1.962(3) i, 1.974(3) uzOdOBS Bk
i . 1JdBBItedY CoBteH 2Oy CEHIERE s 54 IBde Y 16 ¥z @ | OfpY
HOdgdz" = Dap, &t n f OtSQ(EEF0As.teIsTF ) M dMftsdz’ L so Oded j &3 f to
LHd M d dyg Gdedy df JEEIS eijtedsjodzj dz0 fy  ff t5 dSkdpev21[5] tets @
36]).

Rtsdz G OHBdzddzdw ¢ s@HmHozdidftdlz | IsH ogiH CeEz® B BIF(R),s0 7
236786) i) d HGHORAMHMGBAZETA4(3) ) SOtsBsS Mddolsd
Bsdzj SEdzZGdOBHA0L4(3), 2.467(3) j). sbtsteHddOyC
(GdOy) ftejHMmsOodw jls Mec2 SHASh Ofdd § DacO@uigs

83



SP)=1973)( L HjMm! d HOdjJ cQdisdgicl g zj flz®dzd)! H tsteFsh
Shapev2.1[96, 97).

t Mk detsells @8] dzgd j MIBHGE  Mzj flzdztso ¥ j 4 dzdzd §f Myts H T
[ikdd dr j cwkffr ¢ OtssCigdddladdt & dd¢ce d
BsdzjCkd (Ods®O d Obsd otHSEESHO daj

v0O&¢ 4§ Mssdls tbBjlsdls! dodduydi H squizizd )
Obtsd¥ds) S OteBBCMddzOlsdafgd v 1Ic BdARHE)R(CWRG 2205 5A( 3) |
tojLEd SO jCuUsE)cmEistgOde Oj sfw HEs )¢ @y, Pzt 2
=1.782). [OHiglekEY 0Oz yOMmisekzjls o tsB tcO LHpo@dgddd fr
Ols s BENE | dzGfipaiatst Odedzts?2 € OteB 5 SO P20 B @28 DHIOK A 7. 197 A ) (.

o Is s 3 O BHBEBHO CttstcH d dzd tots HIP dzdalztsdzy § 15 dzts d3
EyOfmlsekzsls o ©BteOL 5o Guipody Ldgjexzkp @ Js Uz dizetc dgtsizj S Iz
(06 02.700(6)2 . 736 OAQ 1427159 . 3A), O OS yj SCO&LOSC
2. 6340HOL5i7,. 3A) d dBsdzj CdzOR] otsH' OyOFJ40@E] 2
i OHO159. 4A). uvOCYj dzOBHE WO jlsn Va3 jBHLO L fiis®d® dadQ s d
L sOdzts zO P S Olists dg® dgaf dzO Is s ) Is @ ac Jz §f GO dBR AL G)ZV80(8)
i OHO177.8, 150.5A).

b t5j H d dzjQistfny(OH){(piv)s(H20)4] [E®OH (107ALn, Ln = Eu, Tb, Dy)
dL siistelz ¢ & & tytatizy Cip@cb(OH2(piv)s(H20)4] E®H  (107Gd) flts ¢ dzO M
cjLbizd SOBGHEY) A o (
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3.3.2. # d dzls jils te s § dzd 4 C 5 i3 Cizg Eo(pidB(E3-
OH)21(OH)(EtOH) 5]?*12(NO3)" (Ln = Eu, Gd, Dy, Th)

1l Ote! dqtekw MmMeslsdtsh jdedj d3 t6j OGj dzelstse  9107EGH M | 21
O3 EkHOdtsh! 9" HJj dzd Is! dzts o 54 G J[®ugGth(pidsi(ds-O dzdzad
OH)21(OH)(EtOH)]?'12(NQs)” (108.Gd) . Rfpa SHW dL 108Gd s § I5)ds G @0 @&
Meslsdesh jdzdd dMnetsHdz = ue G Epividea®ld= MAzj:H ¥ h:j j1 8
34 %) . ltejfwismisoadj d3 Hdzv 168GH pdzjiddsfty d3 yhddndzlss2L j ¥
SHOS9 tgj d3d dzdzOW € tod Mls O dzddddeUsyaf@ls Cp IsdiEAdIEGHY . f tats HUz S
Ctsdzd yd Mlso © tsBtOL 28 M jesMw dzd Istc OlA@Lis € @d, § tc d
Dy, Tb) & dfmftsd! Ujso &@dgg M o @PB I OWRPE dif YN J
B tcOls dL MfdmMcO tj Ocj dzstso § do Odzd dztso igts dz £ Y f
B sOzdzso ftodB Oo dzv dzd tOMlseotste h jdzsyd o 1 IsOdetsd
fMdzj Hizy b:daENaOH= 9 : 9 : 25, &60%).sH' MhisOs d dzd

s8] HJ dzjodgdj Cted MisOdzdzd L 2§ Isyw ) o dHJ mMsdzr o
OyjlssdzdIlsted d&zO d tsH dzESIDACHNBECNIEQH)S 2 A 5 © dg® dz@j k O dzc
COEOMO dsydls BrIs! BBIdMOdd ¢0O0¢ §tsdz" 2 yddzd dz
{Cus} Ghkl{ WttOc B3fteld)dzd ¢ tslsster | Mo wL Odgr a3 Y H Iz
COwB M dzOdz” d3d dIsMmisd S Od3d ( H dzd dz' mMewrL j2 d
108Gdff ted o j HI§ @B dzdhy.j 1l@®@MSCtsdzr S Mlstesjdzdj MeweL zs h
HdzZw Sfdmodedw Mok sk thyts | dgd ldz) dizdfts s fify ldstinds @ Is 1 s =S ts
WO Bim shdf{ d MmeowL ke hdrn dBsiisdS tod 2 .c tatAddf dot
G OHtsdAf)dzd e W L Odzr Ol ez totf &B3d >~  IstdsH B Mmds d C tso 7 § |
SBtcOL B Odzdj &3 IStoj Zesdz! desegts WicOedzj dzgs© ( dzd ¥ O
ftcdo jH jsd2B dz yJ & @&didl) Hst sdzdzd Isj dzt dzs Mo w L Odz
COwB M dzOIsde &3 ctokzf §f O3 . Gdd} W) d LH tSdfds jtcrO dhetd
sy Hts 8 CotsteHddzOydJ 2 OlstsBtsOH-cCtafAdfts tdiHitRiOdig]j citls
{Cus} (Gdlxé Cu3.300(3)i 3. 524 (2)) ,GkP ¢H jsdzldzsdged i s MBIE®dfo O
Mots] GCHEHAP)] dagftg Yy = 9 CttcHddzOYydj 2 dasdz))s zdiz
Gd 3)MlsHOdo OjIs Moetsy sy HBOWBo KA tsdpsfigflszOtytsfojr2n OAs@s
ctelzt ¢ , MowLr o0 h Cl( 2) ¢ t€udzlf) ,dstilplstRls o j Is s 8] dzdzts
f tod dzOH dzj ¥ Oh d d@3 d3ts dzj QHzEdiGlz § 4f I§ O dgtxfdi>: sdided L H Odzdz
Ldzj Clstetsdzj 2 Iste Odiy AAGY)s d BC sSREEZPE Oj &3, Ylsts S SSiEHC
Osd@ill) Obtd SdMdzstesHO @EgiEbBl §j)s! lsdgj Mj dz €
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RisdLful),Cul 2)CudB) tsBEOLEZs IS IStojzetsdz dzdS & toj |
OHG ok §f Oiq Mists t @D 3(164(2)-3. 643 (2) ) . CHIDY HY d2j jds
dMCOYj dedets] § cMCSCo OOt Sty jddj, Ml

1 tod OMMBst] dddd MstkSlskter Stdf djShHo kO
Cul mMeow L Odz M Iste] zG tsdakiz ds tc PikdOE iyfj fdsdsdlz { o tc J
Psttidek by CkeOdSEEaPNe dr 2 YO &) dzls  (

{ Mz desEls t29) Gzefj EAHO d § Mj o H 5 ClRIARES skt ¢
Wseddelky hdn  MstkClsMedsd M6) sk dd & dz j
C OB 56 Maf@OdEHTs s, Msd o Olsdy | &sdjSkd d

SOC Eyj B dzs SlBjujds cjtdiledy &jlsOdds
yddzd dzi tolz, o dezlstej dzdzv v f sdzsfls! Clststets@ SOHMY 56
Cokf . [ sfsddds|d dssdsds s aNOGOaiE ek dfig), ( s d i
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COYHT22 dL Ctlstster n BKOL k2] Is HG dontaEstiidit tdzr & ts dyyo o
(fOOd3j Iste” otsHBEBEHU « MOMigs@dYjddgwde o IsOB dzd-
f sdzsmilsy MisOj sy Mo B SH dzs 2

3.3.3. gddzlsj Ld Mistets j dzdSjts A3t dzj € fif@ii0HO9(piv)23(ms-
OH)22(H20)4]?*12(NO3)3Me2COLEtOH

1 O § tedCagfladnd Misj 3" o tj OSyd)d  Jd@z@BBP o3y B d
h j detsydets uffioj NgOH= 9 : 9 : 25) Ode@dgsash e it tetak
10 Gd f fsmdzjHkzsh j2 fitejCtedmlsOdzdzdL Oydj?2 f totsH
Ctod fls O dzdzr dzts o ts §AmoHObfs/ )2 HQiA) 0] > 12(NO3) . 3MeCOLEtOH
(109tcd8p) . 1" atsH MtMmMisOs ddz 3 %.

st HJdAHE] jIs iBj sOdzdzstsMmistse , OB dzE & ) Ugtdzd 2z’
Hdzd dzr MmoewiL j2, o3> Olstsdzdz” § tc On@asgisd )] vdzts] HpcOz
tcOMY sdztsy § dedz’ = (& HeOMWESAR dsjtaifldzjc) s dalIBiEigE) & j-@HIRd0RE
d Hf OB S MddzOlsdy 7 Gtz HsMIis tc ©d o{Otholdog} 3§ Is
ftod Mtsj H d dzj dzd j It CuRAs(ts dzED8, HejiQw §.433 2.520,H0-Oocr 2.279 2.291,
Cu-On 1.912 C-Oocr1.9501.967,Cu.H03.6933 . 791) . v OCdd SBEOL S
sHddz Istcj 26 sdz’ @aH®@, Weotc O% sy BEEOR sOE@do Ojls Mo
CsteHddzOydJ 2 € OteB CHOdrdzO9 &B) aitslzfstyr =( 4 ( H9 O
O¢MdOodz do" &3 fsLdydv B CeE IOt Hise ) Md i3d3d sted § 2

Ho3

t d ik desf s @JOC bz dzv te dzOW  fyls to MOKAF 6 @ fit5j HYdedRicdds] dz!
o w L CAWEEHE O ddts sOsitl(s. gicfelsz s d dr j ctekf -
CfcOdHso, Md 00kd j KBodjSkd J Oktd ot
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Clsls jLEd O §s8SCOLT 00l oL B3EyUasisds
Bsdzj Sz LO Mujl ftdmsjHddg dzdY Hs tsdzdzdls j dz dat
fsmdazj HEs hdr MisOHJ2 { tod if CyoHoe} (EYFRHO'd3 Qi ts dgts190 deigjfrH

3. 3. 4. (esdedsly J@uapljno(piv)21(OH)21(H20)(EtOH)sCI]1212(NO3) (Ln =Gd,
Tb)

prdzd ftejHfteddzvist fsfrilsCd fJtej 3 lsk@Bgzdz® izis @
ftcgL Od d&3sH § 2 fyls o O MCOBLEH.6rd &ZHNOL ( 8 tcj ONiGhd d Hfj dzd Is -
CtedMlsOdzazd uj MS d2 ftsHESI doj bHOds: ). 1 tjL
W ts to d3BQzLNo(piv)21(OH)21(H20)(EtOHCI]>12(NOs) (110Ln, Ln =Gd, Th, o' A-tSH '
54%), dtdr yYdqazto d SCtBOd O o MtsflsOs +Isdn f
HOdzgdz" di3d OdzOdzd L O @@ MdjclB @ dzdz'dzdzd ls3ts dgdzts s H ts d3.

ulstetsj dzd j QMOERtzdzy SHOS o h 108 1 GO Uzt thig dzts 0 dzts j
femssdls o9 sEEhsm@R ds?2 §sdasilsd O] sWOls Ot
CtotstcHd dzd tetso Odz Is to Ly, CUlyISfECHO B BEANd v OSddi3 BBt
nlizstcO vWadmHbHI s &3 dZdcOdzH s . uvOCts] oMmlsteOdo O
C kojddujdds SCttstHddOyd Ciddz€aysd Cyld)igizO ( O B H3s O |
fJteOBJHIMBHH B ( 5SSO His)so YO QY jzo fijtf g j dzd
Ostsdise jlsOdzdzO f) OBHs eds@ dkd o S o fj deB tftEz0@ C IS O H te
flowL j2, &jyObtsdd j ttOfMilstsw dzds'O Bazdilyjddzd Q@ § dztf k& G
108 S OYH' 20daidSlslic CsB 6 OL 2 j Is 6 frpOblctcdzfHfdD ofd  fif o0MsLd
R Is O dzdzslson s s O

3.3.5. ud dzls jCusGah(2-fippshatQatDH) 2:Cl] 212(NO3)118H20

10 fteddsjtej Cl@ut@neph&(iiy®s(OH):ClIL2NO118H0 (111) B ' dzfs
f5COL Odats, yls 5" 6§ jsuBzdzgsC Ry Is @ dzdzB s i8)is St ts dis-uigs tizhe ts @ Is
Odzq s dzlsay) ( 2 & tsj HHlEZ] dzt | § ts dzlz  j GEEhL 12 DIGRIN®E);L 8.0 d
2-dz0W s 52 dzgs 2 CuGydsiamaNa@QH= 1 : 1 : 2 : BHOHe h j
MeCNEOH) co ™ RsHisds 8%. 1 5 HOddz o5 diHusds C Mise ©jcdedf M
shlsso O CHBEEBYF MOLJL St o h j €10q i5 @ datzs dgz | H dedzd dz'
B OB | twOMMistwddw d spPedgdddr bcdss f§tds
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t iz detsCs o Mls Odzdzd yj NS OW

| O Isd dz' dz'-Bj iz lsfd ds'tedp'ls)
L sOdzsdzO@ d Olstsds

Gtz ¢ r
O BHBKSH O dzj

s WiOTh ¥@ @ 11MM6d) ()X

COBBSC Md dzOIs dz’
ftede d Hjd .

v OB dzd Yy itz o dz | H dzd da' Mo wrL j2 d ( eJd >y @Ay ts d3
ftsd H d dAJ8UALD
108: Gd 109Ho 110Tb 111 Gd

CuécCu 4.526(2) - 4.5580) 4.475Q) - 4.494Q)  4.290(3)-4.406(3)  4.378(3)

(2Y t5dztyfle

Cué Cu 3.164(2) - 3.643(2) 3.123(2)-3.684(2)  3.192(2)-3.587(3)  3.259(4)- 3.593(4)

(o ¥ @g)ds

Lné Ln 3.799(2)- 3.894(2) 3.527(3)-3.845(3)  3.776(2)-3.880(2)  3.791(2)- 3.869(2)

(o Wtl@lg)d

Cué Ln 3.300(3)- 3.873(2) 3.260(3) - 3.840Q)  3.315(2)-3.790(3)  3.334(4)- 3.809(4)

Cu-Oocr 1.904(R) -2.321(7)  1.910(6)- 1.967(8)  1.913(11)- 1.960(11) 1.917(15)1.948
7)

Cu-On 1.929(10) 2.321(7)  1.9126)-2.306(6)  1.9070) - 2.454(17)  1.904(13)2.373 (13)

Ln-Oocr 2.30Q) - 2.52(2) 2.259(6)- 2.443(7)  2.298(11) 2.55(2)  2.303(B) -
2.457(15)

Ln-Ow 2.336(7)-2.52(12)  2.3WB(5)-2.520(5)  2.314(B)-2.541(17) 2.32(15)-
254313)

Ln-O 2.495(11) 2.60(7) 2.461(6)- 2.505(7)  2.46(2)-2.518(11)  2.521(18)

( GssdatsH § dal (EtOH); 2.514(10) (EtOH) 2.546(19)

dzd ¢ OdzH 7 ) (OH)

Né N 6.65(17) 6.677(7) 6.640(17) 6.74(3)

Cu..Cl dzj Is dzj Is 2.5%5(6) - 2.542¢)  2.527(2)

o2n0 é O 2.760(1) - 2.919(10)  2.764(7)-2.907(7)  2.77 @) - 2.93(2) 2.83(2)- 2.90(2)

H..Onoz 1.772(8)- 1.930(8) 1.773(5)- 1.942(6)  1.794(14)- 1.954(11) 1.829(7)- 1.934(8)

LG AHO  165.1- 173.0° 161.3-172.3° 161.9- 168.6° 165.4- 170.05
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3. 3. 6. (gl tdas jjQized2(piv)s(NOs)a(Pyz)]n

I dfdffnmdzj Hse OdzO toj OCydd oL OddBsHJ2Msadw §d
dzj 2 Istc O dN-HiES ddfEftc dzr o5 BsMisd € sor d3d GG R TEH PREE OL df d
(py22 MeCNd f§tsfdzj HEz® h d d3GdNOHBHQIZ( tz @6 j dzls ' B ' dzd
Mslsds Cy:®]:pyz= 1 : 1 : 2.8) d2OB ZHOdsM! o' H
s M ls O &GB(PIY)dND3)a(pyz)3]n (112 ) or AtsHiSA 16 %.

15 HOdzdz' d3 t ¢ {126 j 1 fdeP dzdzP-§ s sTg B B ©BZD y 3 s dzdz’ 2
Colstster 2 CtodMmlsOdzdzdL 2 Isfypw o  d3ts detPRulizf dilpteld dzs 1© tie iz
L o j detsHE2 wWoo dzv 8 Isfpw  ff j dzls OV H j GagBh}j , W ipdDe 1@ digls] s f
Bsdzj C 2dzO3d D tsCaddimEp@B2)g. 31 j dzls OV H | toc dPusBd} W @l didls
Mbtesj dzdj , QL] dzpiMse ( md3. [ d2Z8) 28,016 Aiddz" 2
115) , o € Blsststs B3CuUGEOs @ A GBIl CIBC2 ) Mts Matsy 4 2 6
Mo w L Odz" Hicze f) Htokzcetsdy CuwR) €1eLGd 648044 . TS dz 4 X
[sfMisdStar j COwBtsCMddOld j ctobkff C2 S s tcdistszyda
COHBwEMI?2. 291(8), CRO309RA[7), Jl.O@UY CuSdz'in) .
WtcOe di3j dzls Of Olstsdi3r i3 sOdzdzseo Mo w L Od@ué GxlB.J28{4) C Ot
3.757CGd#)2.268(7)2. 325CBOL.912(8)L. 982 ( 7) (GIsH tfplsad s j1 dg
Ols 5 BOMH dzO WNEecRe Iz BGFO 2423(9)2 . 480 ( 8) ) Hs Hldstajj HORAE dB! tef
f Otc OdNH(B)tc tc OD3H0dE 2.665) AjdelstcOdz dz" 2 d fjtedWjtd
HsfisteOdo O Is fMeat] tCtolzy j @GR jD4hH st @ BEFOC DI BE O
CoOHWKCOIdzts?2 Civg tc AddaHSHB®) St Olo. j3dZ 9 Cub dzef 0. 9CB3}, H dz
Mtstslse j sfise j dadzts N d3s dzfp §3tf k@U@ ddtfo Mhdese Odedd § d
199382 . 061(8) i; dNHRES20OPDTJ4IOEIMY 7). z4jfmls: ¢
Bsdzj Cdz §dJicOL JdzO MowL '™ 908 ls f j dzls OV H tiGab-2 W
Wt OG B3j RECmE84%7 . 243 ) .
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t Mk Lt BRdG] dzs Mistek S M2@'d f @ dgjj tdaB |
Cted Mis® dzazif J(Isd dz' dz" | IsueQe&lr B & dzis gztzf a) & tafz fOfls@s-d3" |
dzj ftedoe jHjdz .

3.3.7. v ddzlsj L d ) Is B 26kief) 3(H 20 ikl S GHIERIHAZzd 2
[Cu12Gds(piv) 10(OH)28(H20)14] 1. {O3*) (piv)(Otf) ( Hp i 20T ¥ £€H OH

1 OBy d20 dzd s cl@)s Odz@ o B Y ¥ dHQIs o] oteisYWdd oL Od«
fdoOdzOIs iz a3 b gf (s y@esBu: M= j 1 (: 2 : MeCNEBOH o
ftcdosHdl ¢ BGBtOL 59 OdEC(PiREIB)4IS 1nEyEsQH (182 ded v ~[tS |
MsMis©o ddz 31 %113 fstdoff Mis @dzdz] dz' dzsd3 o' H J ey d o Odzd
tcOL toczh O sqw, Yyt dsyjls Brls! MowL Odets M HJ M
dzj EfmMlss2ydets fted or HjteydoOdedd o RBOIssyYdasdz teC

g4 ts5) Hddl3Idigld MsOdzdzdL 2jIsfhqw o odH] MtdzOlADIsO
ftcj HMIsOo zDYf sdzthtgp R & Clsttsd 8 COyYJmlsoej 1 dzj
dzd dzj 2 dz" § Istej =) W H jORBR(PY)(H@P e Gs@E s { Mistets§ dzd §
Besdzj Cdzwtcdzr = C i3 dzj € Mo s dzfgts @8 Gdzd dzd © © 8lz® @xdzd 7§
Holzn dBodese BjHI d tsHdztse ts Cof jélab tc Q@ dz7 dz8@ BEul] 5 ¢zC
3.712( 2) Cul-Eul-C2c 3892(4) , f s Otedzs Mo W L Odzdz’ - d3d
COteB ¢ Md dzOIs dz' dgx{d BEpts M Isp<OBEO - SH JIsw o Ctolkzy j &
CdmMdzstectsH @sMigdndstfor = C OB sC Md dzOIsdzr = ctokzf§f d
CtststeH d dzd tots 0 O dzdzts 2 fdo OdzOIs dzts 2 (Efiez@ M Jr dzdztsq Is sy C
fdcOBBdHOdz! dzets] CBBteHddZOydsdzdetsy sCtclzy j dzd 4 , fn?

(0@) = OweEB0IIP( YtoddOHUZ] Y O dBd Yjlsrtejd3 ¢ OB
L 1Idf ctbfffCBote? iy Hiksigle,j ni whjtd' &3 % O
Lss?2 ckffr wOmMfsdksyjd o OCHJOd ds2 L

IStej ml WHJtedz" = ClelBupc dg) deksteal d3f tc dzlz & yJ g ftosd mna
CdMmMzstesHO dBsMisdS sots?2 COtBtsYifddaBrdas® ¢ 16l 4zh
tcOMY sdztsy j dz Bgu HAIAG t€d20 BRA (Fig. x+2b) ) . dwtdz' 9 Olsdz j
1 Is O dats dzO sBtOL 28 Is O BHtStSH dz" | mMeowrL d ig] Olst
COteB 5C Md &zO s @RED2SA tc B § G Hi2(. 0 ©-Hi0,158.0) ( Odstisrigistads H C
CtststeH d dzd tc ts 9 O dzdzts 202w X . 22 @¢ biiss, H 1 D{H;0,149.7).
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{ ik detsAtc BBd3j dzls Ctedfls Odzdzd yj S 52 k¢ AL
dstsds’ oBHGBELEHO, &sdjCkd Msd o Olswmeklsd d
Clozftf PRoGaREs dztse dzj ftedo j Hj dz .

sO¢ ECOLOds orhj, Qi3d Mokt w MEj iy daf deg v fi)
tc O fls offsticHOe, j toy j dzf fsMmisjfj ddcddkz ttOL tkzh j dzds (
Cted MlsOdzdzd ydesmisd o jh jMmMlsoa® d §jtejntH fifdedd
HdzdIsj dz! desd3 S sdels OCIsj tOMmMlsoactc® ) eSLHEZABA. [T
] oL Od®&EH, 2 MIise GO SLBIARNAD) Sdy O¢ jdzj-B @i z8 o .S OB
Bsckls oarntsHdlk! o MtMmMisOs ¢ sd3fldzj CIff O jivzddsO L € kad djfiy
fjted StodMmMlsOdzdzdL Oydd fstetsh CO dzOdBZ dzj ZH Odzts fiy!
OdzOzse d ydes?2 t6j OSydi?2, GEHj © COyjMmlsej Mmtcj HT
dzO dzls Oidad @ 1Ots dzd dzd 2 , s s ls ditsQuj Gatf:jNaQBl QG JlzlsBo 7 8 .
Hdzd Isj dz! detsd3 o' Hjtey do Odedd tj OC yddedes?2 Mmd3d Md
¢ s i3t dzj fCiEBd(piv)io(OH)28(H20)14]* (O (piv)(OtF) ( Hp i@ T T B tHQH 4,
Csdzd yi mMlsets sz S 2dz 9 BHT d MfdqlsO dL H Odzdz’ n
cOLEzZf steWHisYyj dedetsisd) . I r AatsH MsmisOes ddz 3 %.

utsjHddAijdddgg] jIs B sOzzstsMisse, Mmatsy d2 74480 o3 Is
[26, 29, 37, 60, 128, 129] kf skW dzkls' 7 o dzdlsj ttOls k& bldeg d3j SSB L
fj oHsC eOfMmd d@BEzBtcds , o ¢ s GlE)?2 dQAtsH W IGsE Bas ¢
ftcOo ddz desets CIsOL Hic@Ull)O tHnfds@esyQlal’ @ls tsuljtsdals t
CjBjtc SCOLHEO (COS §SCOLOd dO0 ttdhmkzdS,j 33
By jls BrIs! tsfdhMoOod S0 CEBdyuifMmMisSd?2 IsjlsteOHj ¢
hjifmls: Mo OHKEOId = EttOdzj 2, LOGCtErilsr2 Mt
Ols s i3OG | sBEOLEY ftd {ksdk SkBsCBOCHEdY
B s Odzdzts € Ote )¢ Odgys fiffCofelj wpodt dglep 214 Oz, SOy HOW dL ¢
s H dasd3(Gd-O 2.421(5)2.534(5)i) d HCo KCd® 1.945(531.989(5)i) , tod ¢ |
COYHGHesOH W tcOe d3j dzls ddsi jIs Wistedidz € o OH tc@is dzg Y
sfdztse Odzad d , O Cufes-OW)ic ©@ls tdmsQimt ts dztsy § dz' o o jtehd
Yyj dzZstedieso Odzlzsc s Olstsdtsds d3j HY. f jlsOdess Ot Of
Ostsdise CdMmbzstetsH @H§ e fzPO dgg 3 Gz & B dzj S E ZOdB o
fdoOdOlsde » ctlz§f§f o fPps®ANBY H b JIEHBHEHBOORBTR(S)O
2.379(6)j ) Cgi(C-02.251(6)2.339(7)i ) , ©fMlsOd dz@ j h jMmls! CBEBEGH:
SHds?2 dz20 C O3 Hisd3 CHORMP(G)EBUHBidxd. daddvls 3" ¢ OH ts5dzd «
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cOLHjddls! dO Hej cwkzffr, dO Mdse Oddd d&dcO
stststeH d dzO0y d ts dzdzts § sCtolzy Jj dad J Ol tsBts o G OH s dzd dzd
f dzts ) C BofgdsCfls ©O1 Hte©, HEMisteOdo Ojlsw Ctsten ddzOyd j 2
Bsfhlsd CAHes' ez f, Holkzm Obt®kses S(dhMdstesHO nj dzOIlsd
Ot S dMzstesHO Bosdj SzdzOobewly ( X/ d iz M ikigdzts § |
Oltsditse d3j Hd, teQpBEs ggsledusPn § zsMS sisd, Ctts
fsL dydd dls tsd3Esipls d S 5o 56 5 -OUAY SEOS fif o dz CREHOLBEL (6B H d
2.339(7)), ddets s IsjtedddOd dsQH-cisHyjfcrzd 4 o4
Bj HEKO 2.425(55)2 . 589 (5)), HMteOdJoOsh d2 dr Sk,
Codistf LSRN HT | HEO-MBEEHRO d&jHd MowL Odzr BHdad d
d dORBHWISMY d&O dzj o Cué Co3AT6()3d 4B v dzdG O H
fMewiLOd M Uil ! v Cotf)icy dzd dsegO @Befrdf T dsd  d3d 1 O'ls
cOfmMmMsB &ddj y Ol 9 HJOJ-DLBFF( B) 4834 (120MMistsw dzd §
Osts@Bo dzZOn sHWh dromw 9o o jteh ddzOrn ¢ Is7TQ10H2BY 2dxj xid.

I yjdastej 3 lsCuized ¢ Cue@iPitozOE O sy oL 2§ Sto
fsLdydy 3 @fQdedEBEas ster 2 dzj y dls o Cufbdze iGE3s figfls of
CosteHdddtetse Odzr B dzd L dzj ¥ ON d i3d CUOB te@z® BE  63) HA.Ot
2236(42 . 498(10) . 1 0B dzCOY kBFed bdg® tc® d § B dzt$ fiy Is -
CuGh-tBisdzj Czdzr M ©BtOL 59 Oad fj oy 1S js3s 1€ tff @AO 5 BE G EHzdzs 1S
Ylsts twOdzj j dzOB dz¢ H @48q [269 29,iPB, j60, 2B j188] we&h S tslstc’ A
O dz0 dzts ¢ Gupdasdjsls O dzdzts fyls s 9 © L OOz dffCzd O dzd s dz'

G Eu
@o
@cu
@c

t bk dzs©i 3ted f)ls O dzded Y j MS OW ) Isttdr (S Aldrtted®  frpte
Bilsdd d j LO®)Misdlsjdd o ¢ Ots ¢ Md cafssts GL
Bi [ jlsOdkzdzshistse 1M6] &6 G @y Istsd ¢ o7 @ lstsdgH da
COL 2 Stow HisYJ dedz8? Btsdzj Czdzr s

3.3.8. sddzlsj L d mECmEGhdzdGu(fan)s(MCibs] SLPtvbedC N
[Cuz(naphac)s(MeCN)2] L 2 Me CN

l dzdwdedy ftedtetsHT L ORI MIsdlsj dzv fted ¢ Ot@HsE Md
LnC s dzj ¢ Mtseo 3" d L2k Wededddiz$ d20s, Afthéefsdg ith@lzr C Mz Mdzets?2
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COtBBdsor 7 CdMmdzsls. 17 hj ky jloMy GEiBldzGazsgls, B Yk
f sz uj gz difz! L 59 Odzd j &5 ded stcOlstse 3j s Oczdztso . |
fcsBydesets ftesHEZCISO tBteOL 28 sy  dzdlstcOls T hj dzt
fteddsimd 2 ftedesHdl ¢ L dzOudlsj dz' dz" fgzlzd uSdigtel*"udp fimisje
or Hj dzv Nalyi®ctfiste  Hf to dzv dzd s r IsC k2 dMf sdzr L so Odzd v
dzd stcOlstso dijlsOdzdzso, &BjHd d dEOdsOddHO, M " j d
B sOdzdzts o ) . 1 to d CUYNOHBHEBFHGAMN By)sBHEOdHNaOH (Cu: Gd : NaOH
= 1 : 1 : MeCNBtOH ¢ 1 Mt j H2)) sSBtcOL S9 9 Odzinw Cts
ftej Hf sdZOEOj &3, yYbts LIl SMOHKSS WwWodzw jIsMOH-Md3] f
dNOscteclzf fr . 1 tjL Ezdz lsOls W t&jc0Odzq @& H-He@k i3 & dzip 631 fp
d BjdoL 82 dzs? € OteB sCrs6d: BaDH SREQAHs s Adsgf (1 @ 4. 3
9" HJjdzj dg BdWHJ todzs offur)AVsGNE] Lo MBSl [[Gu o' - BH S
[Cux(naptec)s(MeCN)y] L 2 Me @16, () or AtsHBd 24 %) , d §tsd
[CuseGa(e-OH)12(€3-OH)so(PhCQ)so(NO3)s(MECN)2(H20)19) L6(NO3) AMeCN (117, fi)
or ansHtsd 18%), Mo jlsMmise j dadats.

dts5j HJdAdISEREdMsOdzdzdL 2jIsiMvy o odHj Mdz 9 OlsO
d ddijil Mistetsj dzd sdf O c¢cSdlko2med? W tsdzOted €
Codifdzi SMdcdBH I (¢ ssd" @Bud e’ igs WY OdgsMisd ¢ 5o " dic
WEktcOdz$ OteB tsdats o @HCU X.dendas(lsZ2 ) () . R ) ¢-Od t¢ GatiafsH O d& o
sCtelzy jdzedj COY3HBGEt dL Obtdtses @judd' s Mis =l ls
COteB S Md dzOIs GarCR 1.948(G1 4 5% ( 5) i) d dztisd teizts AISHIREA d
Isj todzsd dzOdz! dets?2 3tsdzj T2z . 20y (s6s)dzdjls)te.d dzO (

vtsj HJdI6GEid MisOdzdzdL 2j Isfqfw o Isted § dzd didits 20  totajtsHfi
BdWHjtodesets Ctdikfdzj SMO M Hokdkw Mmitsd todoRsdy d3qd
dtlstczC szte© XiGs@Hz@zE dyddy dzO0W 115 s dflsdsjdg lzdsj Hd fo w L C
COtB 5C Md dzOIs dzr @O 1RE&HR)IL F8U(D) czCu..Cu2.6409(3)i) d HEsfiste OcC
Mo s CottcH d dzO Y d ts dedz€iQuN € Sstisttop jdddzojy d jMsd3 sy t€ dg @iz
Oy Ists dzddsrtd .2002) (). u tsfyj Hdzd | Bisdzj S  SStadfylcie) ddnjo
mMeovwiL@isj Cddze oL OddBsHj2Mlsodwdsd d&Bj yHE W dad dz' dzf
cozf f @O 3§ dz " J J €O B8 dzd jyls s ftecdotsHdIs ¢
Meftesdsd) Cbdvtedr = yjftsyujs.
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t Mz desE s &HC Edzv todztsy Mls oG (@d 196 B)s .3y Hzfp fzt
Bsdzj CGdz’d Ostd’ oBHBLEHO dj §=COL O .

[dzj Cdzvw todats ] fls o] ez dztS s iy C MOtets j dzd ¥ to
Msd Hd &LBd W yd ¢ dzduyi @I sdgEBOdL ydtejHikzs " d
{Dya(OH)s}  dCus(@H)s(NO3) } , Mo wQHO dzdz' "OB ¢ fd dzO s dz' di3d
Ctof f ORd. | &ZOo dzts] Glsdzdydj  tsdzkzyj dddis@S dpdstp® L U
o Ctodfls Odzdzd y j MZS tedX] fAs{O@EdS{oL Szjj.Is v o 1 Pk 1oFd dzf Is
1. 1 ted dddAsdyd@EsGEing sdztsy j dzF  § S 3 dzO dzOte dats 1§19 dats fiy
By sOdzdzsydCdr wOmMyf sdsy jd o @E#nEoOdd] §sH kd
10 shdse Odzdd ddlsj teOlsktedyr = d § sdzzyj dzdz 2 H
ZOdBtdzj §j YOt ftoltstwshdimw WitOck) dzstso o
BdWH | @Ua(QCRzud Istej ni CHLp@ER)e CGlstr j Wodwe sy
ftsfistets j cfcflej dzbf® j B tscz? h j2 wHjtedstsiisd d o tsdzd d3j tot
COtB S d @BUsdL BB dzj C Mtse Bisy j v s j figg dv j Is
Histf sdzdzd Is j dz' dz" 7§ sdzd H § dzls Ols dzr OH-G dzdz f @ clzv tCots B © €
M smtse dz" ~ mMowL " 90ls! ) BOsdZ B j d&3J Hts 3
cl1 OfMtes2¢0e G jtsRjlstedd diBjlsOdkktstshistso ® ftoj Hls
LOHOYE, oCds yoOerhks o' Bt ttOMse tstod ls jOuE tc b iz ,
ftod Mz sNpHstD it dz' = dzd ¢ OdzH s, ) ts ts Bzt ( jip2d] wdz OcfBlpts o
f5C OL Odets o dzd ¥ dzd NOs-Gifctizdf fif iz Is fgls & 6 O y d ts dzdats 2 i) ok
MlstekzS sztssBtOL 28 " j @5 o dajlshjddgyiiQjlstexizts ¢ayj L dzotcuisiEHt
SBtOL 5o Odz jle BB C 5B dzj S ftse  yddzd dznted yj MS 56 ts
fdoOdzd detso 52, eigOdbllstsRNdiss®? ¢ dydzsls 5 OL Odets 9 ¢
COBtsSMd dzOsdets?2 ctobkzf fj dzO Mlistets Cuhd fi)ts § st dggf tztg 8 D
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{ Mz des®s BGMls Odzdzd U j MS OW ) l4ITEE s L @O BTs
d Md o 0ldy | Bodzj€ zasOdas] dlsdog &g idds Odzdzd y
ftsjHddg7éa] Bde) , (6 OLOdr Istsd ¢t Olstsdr  dsj k
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4nd @On j GO fimsdelsjdLdd)7dad. 2

{Cuy(fur),} (115 Hfur  Hnaphac {Cu(naphag,} (116)
/

{Clel g} (117) 2202 (| n(OH) + Cu(OH] {Cubeny

~ CulLnCI}(110
Na(‘)}\ NES Hbenz gr?q - t pak Y0
c
aOH

4_—N NaOH Hpi
(CHL) (107 T Ln(NG) + CulNg, MUY A gt 1 ao
. . - ¢ tTo
Loprgrpy,  LN(NG); + Cu(piv)(Hpiv, —TiaoH <.

m c - (Z

180¢, LnOTY, + CupivhHpiv, 22O (cytn} 119 ——Plcuiing 119

Cu(biv)(Hbi
W(Piv,)(HPiV), Ln(NQ), + Cugl % {CuLnCl}(112)

Cu(piv)(Hpiv), + Pyz--1ND; cying, (112

B4ntlsWdLdyjmMSd] Mets2Mmlse O tsdzzyj dzdz’ 7 Mts

RLo jMisdes, Yt L d&zOydlsj d? dgol O dagedsipls + ) € Btagtf i
Zdc OdzH OB B EZOHOjIs ddalsjtej der &3 WislssW dL-dyd
yd delsted tetso Odedets 2 dzv dsd dzj Myd deyd d ,d wisoky  HfifpfQsidis L ¢
tOL dzd ydz' 7 RO jted OkOR, dOftedijte, o ¢ OQEMIH j
d ozED [47, 49, 54, 134] [ ¥ d3d dzd My dzlsdz" §| Moats2Mlsoa © IsOCdn
ftodtesH ' [@3J&A0UMA] O IsOC d ls CtwdmlsOdzdazdyi mMs¢s2 &
Bsdzj S zdd3, §]. Hlc.SCOEPAPR 1 Isdm MtsjHdde dzd?2 Bsdzj Sz
Ef OC B0 0dz dJLtsdzdteso Odzdets ddzd oL O d3sH j 2 Miso tso O
C s dzls O QUs4b o dzO f to dHEY e 184, fls j [80F diakzd ¢ @dP=izsicde dzdz’
oL O BsHJR2MBEP Y Yylsts lsCter 90jls oL Bsy dsflsd &
TOLOCIsjtedMisdC OB CtdMmlsOddase. [HABOSE HMY
qLbEyjdzdj tesdzd MlstekzClskztedsr = 1 W% jCltse d Mt
dzd c OdzH s ( Misd ted ud MU jd3j W Ditstirgtedz’, | o alaz B thgtsH j 2 fy
oL iBsy detsMis j2 90! dqiotse Odad v dz¢ d3d dzj fYdE jots@zzdtiso
OtetsBOIsdUud MEdB] dzdcOdH Oi3d fted dL &3j dzj dedd ¢ tod !
Jdzd CteOmdzzs B d&OMI! o tojL zd s@BY  daistcts df GO
Brls! ftsdzjL dzO Hdzw MmddasjL O ¢ jodfjdgjss) dsdgstadzd yg ¢
ftedmizlsfpldp ts®d. stesd) Itsets, dMdj Hse Oddw Is@
BsHj zdtetse OdzdY d dLEYjddY fteditsH' MskeEREbEBS
LWWiSlsdodetsmls: Mlst Cddee oL OddBsH j2AMlsad?2, vyt
ftoddeydt so Bodzj SV tedzsets HALO2dO HddzOd3d yd
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ZOMisteOdo Of 3" &3 W s S[E7% d§f)ded f) g ofldscie Eifid[S3d T4 M ¢ d
BOcdedIsde” &3d d Htzed®d §tOCIsdud BE.d § sdzj L dz Bq
g 1 Iss2 stsyS¢d Ltejdedw, COteB s Md dzOIs dz" § ¢t
sBi j Clovsdy fipfipilzj H IS0 Odzd 2 IsOCsGts teisSH O, f sMC sdzt €|
hdetsSd?2 MfJjSlste oatsL sy desMmisj 2 MmoaweLr oaOdedw M dt
B sOdzdzsyj dzlster tsCOL M 9O Isw HisMiskY dz" N-+dzJQffts ) d
Hisdetstedzr = dzd oQidzH €@ tc B CCHEd dzOIs dzOY ctelkzf f O o dzj
or ff sdzdgw Is tc ts dz! BsMisdS sotsdts dzd ¢ OdzH O, Mo wL ¢
SHdzts o toj d3j dzdats, Yylsts sy jls ftedosHdIs! ¢ BBWKOL
Mtsd Hddzj ded 2 . g btsySd L toj dedlzd 2 Vs I€ OB sk dndfshPldscf
(sMtsB j dedes ftsH j oy O d Otets®BOIsd i MS dJ L Od3j Mmis
fjtemfjCisdede § Odalsj dedz’ Hdzv EfMddzj ded-4fC teetsozizg i
1d3d ftede jHjder tojLzdz sOIsT 1 C Mt J tod iz oalh O d
Mots2Mmlse C OB SCMd zOIsdz = Sbpygthelzindobys lathagupdzfti®d, d ¢
terpy, {CcbLn} f d &8 OdzO IDdA € dzd i3] s 9 ,j ¢ LEBHISOL | Is J s d3j Is O dzd
Cdsf dzj S Mtse  dzO dzls D Wzl deds @zB JrydziO0 ©2Y dzdzls d3¢ d M dztsis T .

3.4.1. ABlstsdz @ddzp Misp @ls &'sjizf dzj S mMtse Zn d C
dzd ¢ O dzH O dzd

Cdzj Clstetsdedz” J MY j Sisteto d i f ZtzB M jSdedz® MdeCNy € ©fMls o
5A9M) dMmfidzj H 2 j d&3bpy, phiay re@ugibasiecug, batho, terpy) d  ff sdzkz yj
9 tOdRHDEz Hise Odzed v € O talrjtLChifiodzOUstdaztO Cos d§fOH dzd W T
dzGcd fih.8 B ( Mdgted dztsy j ded j ) . lted MtcOo dzj didids dztf 5 dalz ~
d&zd ¢ OdzH ts 9 M MmMolse jlsMmise & MY B3dd ¢ HOZY ddafz® ndR:dzd O ¢
BOtrntesdgdz | MHadie@y j deddis suagy CIB 3§ dajHCofmftsod Uiy
f sdztsyr § 56 dztsh jopgd v daB§ dizin o dizOv § sdzsMO fted 268
tcOo dz@ 5 @5dB4 fgasys Isiaiz)vls fipld P dzdztst H(e d 6 d tMmdzse dats?2 ff
Bts dzj Cpheatz( d dzls | dzfnd & dzOW  § sdzs MO  to din 206 3tc Cladgyr ol , M)
H dB7,86d96, MmMtstsilse jiusdifitedo J dadddd § sdz! " dj o j dzd yddzr MmH o
Zzdc OdzH s o MBMmlsOe j ¢ sdytanp{ A6 8 bak@gpupds H7OF Isdgds) |,
batho( 2 72 dzd3) : 88(d89g Hn tsdads oHj tetfifilslo)Q), dzdztd OfE9 (tel cfifiy 1)1
d 5 dABdH d&z0 @2k 9% dzvintssls o j tsdnlis b)Y. dzdprpyzOB dz¥ H O Is W
dL d3j dzj ded ¥ : dzgjBtsdz "ts?2 MmHede d ko jddujddj ddak
94 ¢ 95 , O OS] (owodzjdedj desor m (dzlsj @pdod, dz' =
fMtstsise j Isfipld Sl Jedats  (
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J tc OB[&k 20 tMdztseo Odzd OdzOdzdL © Msp & k{ dis
M j StcOd®BC Ef () HOdd 7 OB B &zt 1BEI5 QR ezts
SH&ZOC 5o ¥  Bsdzj Czdzw ez fMlstekz Skt O o
1 0BdzZE HOjdBF j] MHoded f(tdzshm §tscdsh jddw ISOCY]
Cdi3f dzj Sz G dzpgd @ t©OMlse scO~R . 1 0dzdydj hPdtetsCd
M JSClstcOr MoBBHA » dJecOdHBe T'd ddinz {49 &G d&HOMsH
dzd ¢ OdzH O~ .

RfMMdzj Hse Oded ™ MY j SIstetse  dz¥ g dzj Myd deydd (lsej
Zd e OdzH s d Sl dzj CMse dzO dm sMdzse j 8¢ 0L Odzd
d Mooslse jlsmiseks hdr Cdfdj CMtse BdzdL (Adydsd & Oz
ftod dzoytgdgd -4 b, O BPGHI8E stshBBf dzj CMssBcOL 59 Odad
ydd®)O(d CIOH dfderd(o sHdls S frg i dslizte df tstezs @)dzdis 2 OdizH d30
fddzt ¥ B dZOMAS(3 8 jFMsHREL375nm) 8f( 3 9 7 nfn, a2 F/8nm,
ted )1)492( 372 rdn ag@ONmM) d93( 379 i a9BMOnm)e ftcOo dzj dac
dzd ¢ O darecxdp( 4 0 5 nan, &4 2380nm) d batho( 3 8 6 o, &4 =0300nm, tc d 8Y),
Msslse j IsMmise j dadzts .

1200 batho:

- emission spectra, | o, =340 nm
z/llooo 4 e exitation spectra, | em =405 nm
K=y [Zn(piv), (batho)]:

g 800 - emission spectra, | o, =340 nm

o 1 .S IM exitation spectra, | em= 370 nm

‘T 600 - [Cd2(piv)4(batho)2]:

g emission spectra, | ex™ 340 nm
------ exitation spectra, | =375 nm

“— 400 - P em

8

x 200+

0+ T T T T 1

200 300 400 500 600

/, dads

t dimk dzs@f BTIster otsLBEYHJjddY d { &i3dfmMdatho, H dzw
[Zn(piv)2(bathg] (92) d [Cd(piv)a(bathg2] (9 ted C S dBAzOIsdzs? Isj B3 j 6 OIskz

1 20ud 3" d LigljjdEjlm(On ol B Midd, dzOB dz¥ BpRJ B J
bathocupterpy, o' Oy j dz@¥ §Wodzjdedj d3 ddzlsj demdoedz" =
HdB4(eex= 270) d BER= dady by BdasmO §tcd 337 dedz 3
(eex=270tcd 88) , Ytod L Istsd3 ddzlsj dzfdode” §j f sdztsfy" + d&3d M
d 423 &G daz0ditscpdipPs dzt H O Isfpw Mddz' dzf | § sdzsmr
405 dABMGw=zw290) d 94(63F &G 0H dzv o béEhecupre )¢ I€JOEd L L
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BOdsd dzls j dzd o dzts? o &dB8AEY ME)Edd 4@ d&ls fand o dzts?2 1 ts
dds. [ dzv € SesfydzO%fiEa Misted tso Odzr 1 ts dzts 94 (ad =3H5M ) d C
&) d 365 dO5@IS IANCHMEN)E, (d TeprdosdzH O Isf
ddelsj demdodz § ¢ sdsih' 1 BdMhdas hHPte gO4E, d4Q da) =
dzd3

---= bpy: [Zn(piv),(bpy)]:

: L d3q iy f=270 nm — 1 &d fify & 270 nm

o 5L B Iz H, j=d#d0inm  ----- o 5L B Iz H, j=d340jnm
It [Cd, (piv), (opy),

"1000

o]

o

o
1

« dsq fyfy ¢ 270 nm
..... 9 5L B k2 H, j=d480jnm

600 -,

400

dzls § dzfnd o dzts M ls ¢

R
)
=]
)
1

o
1

T T T T T T T T T T T 1
200 250 300 350 400 450 500

I, dzd3

tdmMzdes & f BBIster owLBEYHjddY d { d&3dmmdody, H dzw
[Zn(piv)2(bpy)] (84) d [Cck(piv)a(bpy)2] B Y tod € S BdzOIsdets?2 Isj B j s Ols k2 ts,

s O0Cddz seMd@ejidse Qdzedw M j Clstctse §f sedztsh j dzad W ¢
Wislstsa ddi3d ud ME dd ffots2Mmiseo O  dfmdztbV Gdj B eztcd H | U8 B
ftoj Jdizh jMise jdadets ftedtetsHis?2 OtetsdiZOIsdyj M sets dzd ¢

3.4.2. Atltds &ddzj My dzls dz' [InCoyBisHINRRLDCY 15 d3tf

(Ln =Eu, Th)
[ dz203in (Lh =Eu, Th) B" dzd dL Ezyj dzr Wtslstsdzs dsd dzj My 4
sBOL Yytse fHtod CtddzOlsdzets? Isj B j cOlskzcy . [ dzw  dz

dzs B dzj Myj dzydw o CtOMmdats?2 d L jdzj des?2 5B dzOMlsw ¢
TOdZs O dH QOdzd ydj Itsd S5 kLCdE fodsh o Mfjs
MowL Odzgdz’ 7 ) fjtjrRcHOB] dodse &jlksOdkdss o MM
slsfklmlse dd ot o dazlstej dzdzj 2 Ln®S tiztf & © dfzelz® 3y f 15 cigizfsta i)
LYWW iSkdodzscBz f SEWZ®H N g2 s L defseaded d jY HOd dzj
TOds Odis JH O(ssls o' o 5H f Sddesfls! ¥ Mmsslse jlsflse kzj L

#ffJ Clste dzt 3 ded Myd dey d dll) T08ERIdEHY EQ d Jso tzts t dfvj (
Hazd 208 otsdzdz 579, 590, 616, ®BIS@tsdide7d 0FhedR & th
(E04) dsdzOll) otesPdeEdy j Jdisj dzid o dzOv f sdsMO sk
fjt] 305 MefmsOodvjls 71% oMmj2 ddisj cwOd dats?

Jdzs j cteOdz dzr & dzls j o¥bypdre dlzsdy@a dd |4 ditied) § SHEPD-GE dzts ¢
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Ll sz yj d20 M tedw B (S tsfiplicte b WO td dz'dZtizr En(4-1 s dz
phb?s]n (LN = Sm Eu, Gd, Dy, Tb,Ho).1 © ff ted d3j tcj Ef(4spiigidzj ¢ M
ftosH | BsdeMistcJtctso OdzO drn B to dgtOnglsiiddsdizs | dzt
f s dzd di3JjGd(®phbFz]n s toj H j dzv j IsTw tej OdzdL Oyd j 2
oLOdhisHj2Mise d2 Odzlsd W j ctcsZOG dgd Isdesc s |
yd fsycgj . sDig(dgtihio 3] ¢ ) tc tsS[v @ dzw | Is Mo ts2 Milse O
BOcdzdIs©O, LdOyjdedj BOW! jtcO  jtoj stcd dzls
Usr=5K(H= 1 ¢€¢) .

.1 OL tcOB 55 OdzO Bj stsH Jh@d df jsiajiztayg ddgdlsy O dzdze
¢ ststcH d dzO0y d 5 dzdz' LAC(Pig) dttiQRl.ttMeEN (ILn = Gd, Eu, Th)

dL o OdzOlsse MmMislse jlsMlseakzs h drn d&j Is Odzdzts:
.l tejHdEzsYy jdes Ho O MddesjIsdui MSdre fBHARBHO
ftedmMzsbsdftcds » dzde dzOHtse d tOCa jsdzsded
ftoej HBtcG Odzd L 59 Odzdz” ~ B dzj ¢ &z A EN@D)n- O ¢
piv)s(MeCN)2] ) ¢ MmatiEs s dzj C Mse B [Zpl@- M
phb2s(NO3)(L)2]xSolv (Ln = Eu, Gd, Th; L = py, 2,3Iut, bpy).
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C OH did wbiyd bathots f tc j H J dzW J Istypw dzOdzd yd J o3 f J t
flsd tsBtcOL o OdedWw 1 Isdr MmMtsj Hddzl ded 2 .

6. 1 sCOL Odzets, yYlsts 1 dzj tec Y O tefipidapdsdiasjcdsL i
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