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MeLi| III
v Y

Ar i
1) BuLi

-
RMR tBu/\HNAr
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[RE(Nacna&)2(CH;Tms)] (RE=Y,Lu,R=0-FCsH3) . 1 Od3j " jdedw¥ Oz d &zO d
HisB O dzj dzgd d Istoj Is H(Nactsa®) 1. S sidroddlzj tizts @B e dztz dg jB s
[RE(Nacna&9(CH,Tms)z] (RE = Y, Lu, R6 0ClCeHz) , ylsts HBCOLM 90jls f
ZOdzd yd v @RHsfgovdar F2 fasdsfpted v 7 Otdd dF & L Odj fls
bhlss2 ydosfls! St&fdjShss .

bz gz dzr | Ctsdsfdzj CMmr, dzOEWHE f cOdscEj dzd H dz
ftod CetemMtsteOB] HdzW Htkzedrmn cjlpcOdBEEJREKRO §E8EGGE
ftsH | tg@dd)dr | 1§ totsIs[Eddd, ( BiRlus v todz BrPECHz[119], [NEtH]I
[106) , OdSddr §BCdHOsIs su f) SMei@OL SeOUEji B Odaf o
ZJcOdHEe), O GtcOdkdyjMmSd?2 Oy Hidlyjd e idddd
[NHR:][B(Aryl)a] ) s ¥ dzts f 5 ez yd Is ¢ Olsd tsdzdz |
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[RE(RNacna&9Alkyl ] [B(Aryl)4]’ it MzOesCstcHddedtelzs h d A&z Is 4
ftoslsdo s0ded trfz@@gr M j dzdzs? su M HMisOKY AR sIsC ter
I 5L By dts d MjdzjSldodatsy LOBjNjdedj 1SHSGHL
Mlsjndedjsedyj MS dr o SeEdOLiyms'or tofj oty widsttsdad L ©. S s
cdHtcd Heded§lf dzj S Mtse ; o wlsdzd ydd @) (dndst tc dfHda thts B (s
G dzOo jo 1¢ BERY BHIN)MEL j Isd &3d dzOls  dzj dzfs 8 5 g 15 gy T B © @iz fiAls
)] sHddd cdHtedHsd, d fdhbklsmisedj Jhy O sthijssts? C
sHddz OdS ddz df 2 (zd e Odzv  LNBI@pph, O jds@ v o lsizOts s dzdfigs{ G+
W ded dzfPStEDdflz tsB e OL Iz j Isdnd'H téxfdadodrdH MO, B8 dagik Hndz" | ¢ ts 3
6jHCd 65 ftodydds of MBCE2 to]j OCydodades? MY &f)tod
fpewird M udd® k2dj Misdets tcOMmd3tsisieq didf deef effis tdrpl HQOisdg j Sots
¢ O dzHSNacnd)(H)(NHDipp)] (R6  erN(Mez) [11] ¢ deidH L Oded BOj s s,
fsdtsy jddj, o&s OOmscdudy 2 Sts&fdjSih Bdjj
Clsstesd GdHEdH' L Oded 504 [80. EmsdLdzo j S 6 BY d&yq
fesveodvi! ©jOCydoddgz: nfshmss dshlsy Mn{H)EOy HOLH)
HisB Ooddfj dz§ B dstf dzj § Mk NS O dzHRFNEC=NIF® td giA H o cf{Lclds{Is1 FRANCSO dz
fesdmMrsHdls odzj HSEHdE jSBfieOL i@ Odaff j &5 Mslke j Isflso L
WtcOedj dsO. 1 st yj otjdw, o daj ¢ slgudl  figis@S
1 0ftedBite, f§tod HSB OPER=QL d < & t3f) WNHREEINHDIPP)} 2 H)2]
o3 Mists Isd§f dydes? Hdzv OidaSOfds dda’ Gy d ¢ ts dfTderCindfiseHijsd

slsh j f dzj ded j o3 B j dzL 5 dzO q SBEELOL 5o Odzd j Hd
[Y(Nacna8)(NHDipp)(OPPh) ] . 1 tj 0¢ydd xJj M RiMeR=© (Rdz M¥ 8BH)W
S NHDIpp Y
C
/Pr \/
/‘ ~ // \
NN /—\N
\// NHDipp \/
< >/ /\4{ Ph3P=Q T RE = Sc, Q = Se / \ /
NHDlpp \ C‘\ - Hz RE=Y. Q=5 Q’ ‘
\420 - ~ Qﬁfq&a NHDipp
Ph
\R/E H
< PhNes N\ RzMeP 0 N &
\\\//// \7” NHDipp n \\\/// \\
RE = Sc, n = 1 /1\ 7
NHD'PP | RE=Y,n=2

NHDipp
R = Me, Ph

N B® 1Y St | toj QSdydiad HodedRdzdSHitsRY dzj S s e
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Ci OCIsdo OydW Bjlsddz dzts 2 Sl f-OtzC d dztcdzs tgia  Is €
[Y (Nacna&9(NHDipp)(a?-C,0-CH.OPR)]. s t.ots d3j Ists ¢ t5,¢ ts dgtiddmjteoffyr dzr  jin o
ftosw o dzv Is ! Mos2Mlso ® HdE! dzj Cltetsdzds & o s5ffyls O
otsMiisOdzetse dzj dzed v ( fls sy &AYP-(Q = 8) e { B ©f O Ui a2y dizOMv o
¢ s &Y dzj ¢ FpNacnafHNHDipp)}z( S8 ] dY (Nag¢n&€)(NHDipp)} 2 ) ] MH
BsMisdC o -ROdzBSE | dzadHd 2 ddcOdH d Wodws lsfw
MsHj ey SR Isb] B dzOlsdz' 7 Ctdsf dzj S tse 1 €.

I jdel SIS dzj ST Btdzjj djkzhmlss2yder ft
i d dzd dzd te ts © O dzdz’. A3l D Az Sk dAAsIEEZ'Ci HON o ® € Isfd 0 Oy gz Mls d Is j
Ol BORH L SsPB] zOKOCE L O®Rj Misdlsj dd o k¢ dzj tesH dat
COL dztsy j ded v O WNatnpdBiplee. sz j kflss2yde §tod ¢ tsddzC
[Y (BUNacnadBny], dzj Mdislstcw  dzO@ Ists, Yysts obstes? ¢ i
HS jIsd[MdzOltsL By dats, toj b ® §esllyd Grdaijdsygsh sy @F dzv y C
o1 s OdS din Gz s S shisd , H-B{© | 1§ kPO ®® | smY B dd
ez -y d@L 6 tetsf  dziv j dzd dz!' dats ¢ =20, L Codigtefrils B )s | greizC © B &Y d
Btsdzj j € teAfHoERYG £ SlsStots ¢ ¢ SAsAdaQCHDI @B ddsd dz0IsO o
fitdctelzy j ddz” = ¢ sBY dzj ¢ gafNacnagBimp(thf)] da@@figas ‘H O dzts iy 2 3 )ct
tcOL dzsy jdzgdj o tcOMmise stcj[ HiGgOK rsH jo dfzjj dgds jtsdz HIg i delastisds@zd
HddL s tetstf ddzW j dgd dzt detse s L Od3j Misfddg ff @ dgtf § O TUzO BTG 15 ¢
Hiftslstsdad tetso Odzd j -fHI0LS) isjdddgld dzCAscCulz jfitdsHASI? 1y jj i tets Is
[{La(Nacna®{ K(thf)a}]p B " dz o Hj dzj dz ftcd ftetse jHjdedd Mmddzls,
fsor h j dedzts 2 IS B j [@PRLtcjuj €BOIsdAdys OdzOdztse d ydz'
{Y(Nacnad { K(thf)s}lpB " dz f sdzz yd dz © H o E[8MIs @ HOJ A detdedy tshPd digldsj
d s dzdzts 6 5 YRANAZJsdeQ@ dzv 1 € & (lackajx] iiflstOdzdL so © dzO ! Hd&zW 9
Misjteddigambddictse Odzdztsc 5 HY(WaonadiNaarmptgtg o, Odz@ W dzp 9 Ist
B dets O dzd tsdzdz 2 dat @C A dokffa) IS MO H | cBB.Istsdzd tetso O dzipw

Rdzls §j toj Mdzts, ylsts §@aLnagi D€ g dzjdepd o J Szl @ BT OydLSY .
stsyj ftotsdL sh dzs HJ § totsls 5 dzftfictisdztOpzd ded *H,d ¢ Q Islsf @FEI g0 Isftr
LOgj fMisdlsj v, d o tjLkd Is@®Nanad@gm@L Nabrdaty™ = G
[C{ C(Me)N(Dipp)H{ C(CH2)N(2-iPr-6-CH(Me)(CHz)-CeH3)}] 2). sOkdtsd COddw ¢
Holzdsw d3jlsqdzj deso™ &3 Gtk § Okd d OGOy NS &2
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dnj BTLY.OCyd sdzdzOv M s detsMmis! B j dzL  dz' dats

ljdel a2 df | chEERHDFSher S 82 dkC dzj sW d d2 dgts
B3 Y Bsdzj ¢ ZCGIM ©dts o Oydd, CoO¢ ftetsd MaH Y ddd dztff dotgd H 1
[Y(NacnagBn;] . | shfmkkmise dd dbOEHOICQdadOY i tc st igstRHs duits
fsdztsy J g d s H dydzHdedIs s BOIs L Oydj?2 d §Jtej desfyptsds
W j dzd dztf d t6 dnH-qj DD  dzdf 3 dzv v . ) fiplstc joASGOY j 9 Oded d o j OC ydw
SBOL 53, -fdets )ty HLd, dijjdeddiody 2 d H d dzO. CeDs ftg @hgls & ts teffj to
s dedets f j ).~ mHQCS] dy tSis BotdsO:fditsy, f) tstfj tel tsfhoidg b @ of
3 Cddzj UM dzdtel j 3" 2 ddzsjtedkj HdOls, Ctbttr-2
ftedmsd Hddej ded Wis § & 3tz of dp@ dbchipsjteitsCdrf{[121.j o3" o3

stetsd3y Istsc tsY(NatnggBre]y iy dzf slsd OL sdztsd3 d dzd B J daL t
ey T Sdsjdelfls des sz e OMC ter Isq¥  fiis qoOr s@z sEs@dsed jSdis df tipoH 1
mMyd Is Odzd W20, ( fiRsij d3@ezw M21]n s tc § dz§¢ O)
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RL 9 J fMisdzgr d Mtse j toh j dzdalsH d € ff s 25 dizD'ls fzr jO dz®)ds dkz
Odzdzd dz' dz" d3d , dzdfjd @ztley O R slstste™ 7 o9 jHY s ftod 60 Aw
d My sdz’ L REAYMDio)]lod f tetsdzd ¢ OdzH, 5B tc OL RE(Naapad@@ltyl )2]S ts
(RE = La, Nd, Sm Y) dzj f)tsHSjtiesiteHsd dzd tetso Ocdzdzts e 5 6 Ofyls o sted Is j
Coif dzj SMse M Hiekzdcddid OdkS d O], dzd O fiesedzR C |
dracdzOS IsdH O o W dAR]] - [ & RE®ascpHAlYl )] dzj § sdzlzyOs Is v
dgsdzdetsdts tsB A3 dzO@ d3j Y HEZ ¢ Odzts eljOzlz0cl dfy ¢ deOiss] & dEdgdHY s
fdtej eOmyte] i dj dedv REAlyIYstd MH(Nacr@giadiyt)(th)jdgosn d

1 ZOGsHOtY orf MsCts?2 tMmdatse dzsMmis JOdaf d dzlz Gzdzy 5 W dfse
dqdzls j toj Mdz" o f jteoaky tyjtejH'! HdAv COLOddIsdyj M
f sdzd d3j ted L Oy qLd8, 12D ¢ dsdalts o o  Fe@ldnPdednls® lgftsftc tfipts H dzw
dL 5§ Lf0de@0l], stelsdy) IssS nd NEE L4z -02d ded d o d HEPIdz@\iBus,
[NHRs][BAryl4], [CPHRs][BAryl4]).

1.3. stdBdfdzjSMr HobkrmoOdzj dzlsdz" = dzOd

b-r S jIsdddd dzOlsdzr § dzdc OdzH T HisMIs Ols s ydaty tsleiAly ls|i§ 2z
Ctd3f dzj S s  H oSIMAELOWE] dzls dadsE dzj § fin(ll) H to EEE[@OH O h d A
otsfMlsOdetso dIsj dz' dz" d@3 f slsj dzy d iddtsd3,ls d digf dz@ s dzj Byrigli§erts .f
fsatsy O dzO A dBIHlNS,sdf dg fidgtsddz’ | twWOL dzd ydw L OFC dz¥
M sme dztsMmisd L3 j HA[ dzp tedz? M j d3 tc OLn@) tp P Y © Dlis lef 4s dzt)ds te
tej OCydesdedzzse MY smtse desMmis:  8ps Fudrbzf 6z@ 8 dzdid @R le Offzj ¢
sy Hddaded Mrsydr 5 ©QOL WISl j &PIsEEdmdzj dzadv
MowL ™ 9 Oded W .

1.3.1. | o@sdpf s OsBddgzObdm] ¢ sy dzj

RL © j Mls dzenjd € B K dsd dzOls dz' jEu, Sns gl dzj YY" § s dzkz v j oz
MY shHcEOBEEO 1 sKYEs §oshss? i 0Sydd Joddses
qd b S jIsq i3 dzO RS dB, 2Py Sk dzj Sf' Jjowsfdy &Bscl
Misd eddfdad dtetseo Odzdets d3 o s iy lE@ldz)s o (zf)) dgd d  GagkRY dz Al ®) @
o sMMls Odzts o dzgele § d § Odzdk? i O antsits s -igde juls datp] &OIs dzr A
Ln() [63]. [Mmte' 24§ hagzdaO®dj &jbsHdSd Sslsteses ko,
fMdesjLj ©HdasdBFNamaEPizi ¢ HOS & yoO kMY o HEB 0o d
OdkS d dz' des Bz € ts BYVE(CHTmE)(EY®)s j B Y [SBMls: 1. 1. 2)
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R3 R3
/\ LnI; + 2Nq
S = o \ N

Rl/N N\R2 thf // Et,0 n =0, R'=R2=Dipp: Ln = Sm
-2 KI n =0, R'=R2=Tms, R? = Ph, p-Tol; Ln = Yb
thf, 60 °C N N Na/K, thf, 60 °C
3 Eucl “3Nacl . N\ / - 3 NaCl 7
N N + EuCl; - Ln thf, = 2N N + LnCl3
Na - (Nacnac®), // / \ Na
— HNachacPh.Dipp N N
v n =1, R'=R?=0-Xyl, Mes; Ln = Eu
n =1, R'=R?=0-Xyl, Mes n =1, R'=R?=0-MePhen; Ln = Yb
n =0, R*=R2=Dipp; R! = Ph, R? = Dipp n =0, R'=R?=Dipp; Ln = Eu, Sm
n =0, R! = Ph, R? = Dipp; Ln = Eu, Yb
+ 4PhCN, Et,0

[Yb(CHTms;),(OEt;),] n=0

dnd BELIMSHABHT © fpddlg jsudzzdezpfs dzr Lh(llE s d3ff dzj € fy

Il BBdz' hJdzlse ] MEIGO®] o o PO dzH sMis Olstsydzats ¢ te
Ho zh dB jIsd 3 dzOIstse ) tsB I Yrdfdjded] if @)dgjs s fif timp e mpa). v
Nacnac f) 2,06 L s fiMejtsdidgdazsd L O gy Misd s § dzv B ¢ BOLE ML d U
¢ s di3f dzyo{Ngenap,] ) d30dzj dz' €3 € OIPaH dzts fn de@sifimy jolb diaydd
dzj HsMsOlsydets EMlsts2 yder ¢ o tsiTigk Qebtso dij Hpd3 dv dAf
ftetso j Hjddd tejOfd3fdeO fstdaeafijlifisdajqdsd j tsH e € 5 Istf B lda
o smmis Odzis v dg pH dzdfis B © O L 63§ ® digd] fzjre(Npenagd(Nacnad )[2g].

1 sH oBLHJ2Mlsed| d3?2 me &z dgs F dzts Mizis 0 ] 5 dzdf td3s sldDdz
fsdztsy j dzed ¥ o LAY BfQeEdgORd ydes Issd3kz, ylsts LuD)s dA g
f~d di@o 1yOMmisd -4 dejBY &3ddz@y dzYRNaénae dzjedf s[B e OB tsIs ¢
Ctd3f dzj SYbRe(t)] [ § e mntsHdls o B dWYb(Naxnz® 3 n ¢ sizsdff <
CssteHdJdzdtetso Odgdz’ 5 HO OY H'T H | sl s d2P)IIRE.O dadas dsj
Mizz yOj ¢ thogfi)zEtsdyOlsj dz' dz@ 2 L Otew H dzts € Odzd YHE Is iy
sdz dztsC Odzdts HsptOz QS B CHEEERQY jf, dalsts B j MY j ude
CststeHd zOEL. 3 j Ct&fdiSh {§tdzyohiatnagthifld,) s
O dzS o dpSHY@ETms) [125].

Dipp

\ N S \(\(\

/ b\ bNMeZ T No CHZ\Yb
N

Yb—CHz

\/ Q Dlpp
MeZN Tms
Dlpp/

N/_\N = Nacnac
60 BRIy Eetsls s dzd @ & @ draf f3d biEGssts yfj szd o Yb@I)s oY
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1.3.2. |jbjtedffbdhio®ei § ¢ sdfdjd

[ dzv Mddzlsj L O €dBj s ipiHitsdz L 25 Ismw DO dzH
d sdedz’ 2 tsB d3j o#s figdztLodd dits IsedzatsCad d3ts 19 jsfipls ©dizts o dzj daoflfl) € t
fyd dz' dz' di3d o ts ) BaKddtpt df @ar)dzs telsfd3i( Istsets, o tsL d3tsy dzts
Codfdzj SMmse fod §jtejcOmyic]Hj dzj tafNacrart)d Olanama Ad3j
(Ln =Yb,R=Me, RO Dipp R=Ph R0 Tm9 [125.uvtcjHd dadrn o Mmlstcj YyO"
Bt dHtcdHdz J, OMBdH I HjdE jO dBStdslif’ delgr Cifp'd. & d H te

I stecdHiedHdz j SBdfdziShr IhOisn(Na@apit)is @Oz d
Sm Eu, Yb) di3sdeswhHjteds j, tded ¢ sdzzyOs simw Klacriad d© ¢ u
Ln(BH4)2 [109]. ez 82 B tSted dH todbiNdehalPBHEERY Hzj By dz[ f s dzt
mMtstslse jIsMisoakzs h jes JiEEdHdsets Ctsditf dzj € MO

sEHO hdtej dhfedlpsddd s iy 0 sty @n §dgts,. S t
HtozdifHabte J HGC 58 d MY Sdz! L Z&Ls@nyWH tote HipdidaldjLidg’ do ff tesMmis &
ZzOdzls Odzts d H 596 dz@aty. 3IPO.YORMAsSH d H'T M dzts dedili AMscBAdEfB i liB © T
o C i tdnfll§ M®O- s dzdnfi)}e ds@dsc sH Otew BBsdz' " j2 BYEECtsMmls
Btglz! M dofi¥s dedz” o5t Owdftzdn@dts H  H dz" S s dzf ¢ BdWHJ
Misd Hddzy dede” d3d Hokzd3W BsikG § B8 @HS, 76 sk AW § 6a
dmf sdz! L so Odzedd HJEC JIsd B3] dzOIstso odHyl) dzj Btistsite H Ay L@
dlslsj teB dWw L Of tsdzdzw j Isfpw B tsdzj j sB ) ¥ d3dzr d3d , U &
tcOMmlso scdlpaczy (B HO) dOftoslsde, Htod dhf sdz L so Oc
sBi Y d3gdzr d3d L O B§Peipis YasijddfIazidls  dz) W j dzgd dz tsB e OL k2 j Isfyw
[Yb(Nacna€®eml] ( fnn j #86), 1dzj MBHjty O d2 CttsteH d da totso O dac
sHddz dqL Wjdddzse L O3 Misdlsj dzv M Of sydets[128ststcH d dzd

[ dzv dtsHdHdz ALn@)s diteizj €dnfsdud dz § jteJ ~SH © Olsdz
ofmMjets COlddz N jodsqQdafe sd dif is@EROGEY s dzj cOfMmlso ste
Mtc©o dzj dzd W Lnfijl), LigldgdPinks d ydets tcOMmMlsotstcdd3 ®© T L A) . [ HI
Osdzs e ts Clm) dzf ©HOMIs Oo dzg3ez & s Cdsjky iz S M) Istey | Wi
COdtsdzO distftlzj 8 Gls (B dzA[ Jsdflstc Odz! dzr 2 Olstsdz dlsilsj tcB «
dsHdHOB] M Hobkdkw Httzedd®kd ¢ OldtdkORdsEH dz@f 613 9
H € j Isd d3d)dzCsdisedzO dz! dzts B tsdz! h oitptiicnaa ( Znls®@2zy qf v dgd. 1 7
CststeH d &zOydWzOb @S O dgsdzd dzOj Is h Of sydzkz® Hdzv Yhid ¢
(Yj dels MNSTG(HY j dzls MAIEBNG ) B dzdL S8 § ftewdsr a3 (94. 26
dislsjteBdw o*C BBlH fdzd totso Odzdz” di3 H S j Isd i3 P & t3ds dzGz
dtsHJHSdp tolz c1tsdy S dzdzd 6 s tric ezt dzd to ts 9 O dz enNEtglaj O diglv fo3sf ®RE J( Az
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sOlsdtdz ddlsd®F olOAS/ > s6 oy j dedj HGY sddedlsj dz' dzr =
HdS jIsd d&3d dzOs O.

4N BB L SCEser j Mozl YH®H JH T & S d

RHOE dC jIsd d&3d dzOIs dzrLg(ll) ¢ =fdgfffdsjds mrizs smw Hdzv tcOL dz
WEdeC ydtsdzOdzdL Oydd fsltiedOd 54 Odgdaj Gagfd" fndedsisoe j Isfise
B sOdzdzso Bsclzls B s NThissdaziHPgp [130 d3PH dzr O dz{ BN, dz'
CHTMs[27,78,125 129) , Btstec dHted H d42g. Sst§y dfjtEdp d dzts, 1§ tofs
Bs dzs W H g t3dpH fzr | ¢ sYdgiNakja§(MIms)(thf) ]| sOC % J dBsekls B Is!
OdHBe (dllsjteBdv Htss (66 d2pldzd jddizd § f becfd ciPdIgHO) dzd d
sHdztsMis OH d 2 dz&KNI My, dH Echpag, Yol [132].

[ dzw Od3d H dzts ¢ 5 Yb{NaakQ@InS)id) ] [ B dz dMmMmdzi His9 OcC
cdHtesdzdL, yYlsts HOYIs ftejHMIsOodzjdedj 5 ftetsyj MMO-
mMats?2 HoMmMikur dJdzd ftetsded C detso jdzdd o dzOy dese s o SL H
O tSHT ORdHdzr 2 @ dzdec OdzH ¢ d HdeHsRI M | sy w € tsfifizif sl & i e
[{ Yb(Nacnag(thf)}2( ©@H)7] . ltcd HBBOodzjdzdd BBz " jes € tsdzd
Oolststetseo, f tetsd i)Y HEMK® s Cldsiz) alzdy ™ 9 Ojls Ot O BOG dzd
My d S bwi3e [ t

¢ dzC d dz! dzg' §  CYb(owRs BiTms)(thf)] s § e dB3d ud M d EMist2 yc
lted rntOdzj dzd d Cols o tc Bfflsig wadjj o34 M Wh{Macn&yE€aIinay(ht) i) © dé.
dzOB dz8 H Odztsf)! MRy M j ded WH,IFG H2HO dztb sc o AR o s @@ d H
dzOB dz¥ H BN O] BsEts Hjftoslstsdzdtctso Odzd v, stsdz ¢t
dzd e OdzH s f) tYB(KaBnadsio Ofdzd jifdetfH ZC Istse twOMYf OH O dzj &Ml
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[YD(CHTMS);] . } sHGBdas] §jtoj 6OMftejrjdjddj dzdc OdzHse
¢ sfklzj YHPNRCNad™)(CPh) ], o &j st ¢ skttt sYb@EBasr@i™E Is 6 v
[Yb(th)e[CPhl2. R dzls j t6j Mdes, ylst MNamastzg OV ksigy v estzh ggdzd Is
stedlsddz dz 2 Yo@lesfagGrn] [ o € 5lsts toKdis ts ts wof dzdf Gas® @

HiZsC OdzdL Oydd BltedyOlsj dz' desets L OtV H 0.

]l L Bsy 20 §fsMmdzj HEzE h Ov WEMS ydtsdoddL Oydw O
Yyofmlsdesmis d, sded fsLotsdvels §sdzzydls! o MsC s0OC Is
PhSiH;[66, 67, 12]. 4 Is OB o dzd L Oy d g dztdn Ise d H teo  H ddENaad(s®RY dzj
sedMfJudoOjlsmC sbof fug@gd i A Wi ded-ezd dets & § to S fsdfiaiziy jO
LOB) Misdlsj dzv G5 9 lstste tsuwfxS GWO IsqtistsitizH dCdEARfddrj SHNAE J Is
Htclzeeddiw H j tedz" = § tsdytfe@ € O c{Ob(Maenda,, i © BBdzj j €
Hsf sdzdzd Is j dz dzr 7 dzd e OdzH s . | 5B Oovbflyadedhgy) ()2 ¢ OudESdjH
CH=CHiRf tcdotsHdls ¢ jet & dHtd tctbeNadad) {-@HAEBRD L] (Ro O«
=H,Me) [66]. CDsOdzC ddz' dz" 2 St dzj €M d3j Hdzj dedets € tsdzo j to
[{Yb(Nacnag} (-M)] d -8l jlsdfudis(dizd f 81§ flddds dzo L Oo d fd s MR}
10 Mo Odzdd { bsets ftesyj MMO Br dz fsmistetsj dz € Ol
ftostf pdD.dzse d ydzr &3 tSBteOL tsd3 BF dzd tstcc OdzedL 59 Odg )
f tsd3ts b Ln¢Nacha@)(CHTmMs)] (Ln = Sm Yb; R6  eaN(Me)enN(Me),) [27, 78, 129]. 1 to d
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t OmMse ste’ cEBlstsaddzdm! o dodzj telsdets?2 ObdizsmW jted d
Isdf.Pongd d&zd L OCtkzydoe O h ddizdmw Cter " COdi3d M Isj W dzts dal
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Cdzi CIstotfdpdrisite ' f) s rdalzd jdDtcj c I MistcJtetso Odzr Cary Is ts
60 (Agilent) H dzv tcOMise stetse fij5 Aigolzyg dBswc@Edjar Al C¥ o jls0O
LOCtekzyde O h ddizdmw Cter h COdd fy Isj W dzts detse & qzd fr) td @zaf
M iSlstecse dn HJiteiMmMuyudlsr e 0dzd dzO SCtst WWdydd dzls dEts

e jCster otsLBEYH]ddW die § ¢ dzfn ddediiEiy 8 @y & d to t
MY j ClstctsW dz¢ GangEcliggelrgilgnt) H dzv t©OMise stetso I5MA'L s dzy Jl dels
CoOteyjor n Cs 9 jlsOn M LOCtwkzyde O h ddzd mw Cter h ¢
ftesC ZOHSC OB ddzd fy f todlsy ths s Whdasdiists ds@ALdigstd® L Flsts
sBteOL Yytseo B' dzd sdkzEyjdzr €. ". dz. 1 BOAEgtsdgOO MY §
HoribaJobinYvon Fluorolog3 , M dzOh j dzdetsds B j L 5L tsdatso 52 € fj dats d
l SR dZOYHOj B d3 BSHEZAdz] B3 toj @it o YR[Z[6 3 8&s Isds dalgts dztP L
otsLBEZYHjddY d dJLd&Ezyjddw M HeoB2ds?2 tjhjlstts?
Mesttcj SIsdtctso Odzg M Euyjltsds ddzlsj dzmdoe dzsmisd dmis
~nOttOCIsjtedMmisdé¢d dLdazzyjddw (Hilbj St sthtejeg B g tisIE
Ctcdor a. v jJteH™ | BtOLYr ftdjh Odzd o Isj W dztsdtso |
ntcOdzgd dzd ddzj telsdets?2 OlsdizsMW jtoj HB fHtoso jHjdedw dL
tcjedmstcdtcso Odzd RBIlssHER ¢ tstotcj dzd to s o Oshmlplswas (fTsC S
dmf sdz! L s Odzed j &3 B3 Zdz desets dMissydzd ¢ €2.Me j IsO N

2.2. [fdmOdedj ®BjlssHdS MmddasjL C

221.b4 d dzls p o d &9z BB &zg-Lnfn

1-ln:e jtedw fddzlsjL so LhNagadzt)ihte o 2, lnd NS Gd, Tb, 1-
Ln; n=1,16Dy, 1®&Nd) ff tctseo tsH d dzd fi)! OdzOdzts G d ydz' oz s &Kdlarnas d3.
fited BijhdoOodzdm: o viA dO { tcKisisiHjjdagvddziy wEifidE®ts d |
d tOflse ste f#iisdBF MY &ig@dsjoifds ¢ ydw jIX)MOdz HisB 0o dzv dzfy
LA . GBS MPwmezj 1Yj et twOofflsatte O zd d @ikt ©aafifr O
ltoesyj HEZEGO 1 CMMsteOC ydd tcOMmMlso sted d3r - ftosH ZCfisdg.o
ftod dztsd ). deoMmise sted s dzr ¢ Olisifip JOdap@resy &£ dzfno € B & dpd v
s Odz0o dzdf © OzOf! o CiE50Ad j eO§ , s BHEp OOl isd Gtcd
md Sydd m eojhimsetsd (1), Mk oipide yIfesh)k eiztstcd B °

dzj tOMsotsted 3’ j] HtetsHESI' @y OGdi: (d4) (& dsHdz)
tcOMlsostcd 3 7 fsHEZCIsse wWOMe stedlsj dff ff dginuia) desisz
Ctsdzyj delstctotso Odzlzts EtsB tOMbs o sE Oz g + B sHISOlssydzts ¢

Msslse jsMisoke h jE®wd o3 CPappae®dnj o lso v tcimy j i sk
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Cted Mis Odzdzd L O T ¢f Hzelzedz OB dz' 2 to[OB] Js o mydsfsls | L OL " 9 O4 Ismw
Lz i3 dzlsdzese s OdzOdzd L O.

[ dzZ&-Nd: oL WiIsts 514 dRds(th)ds,. 6FA2 dytgs dA' K(Nabnégle diddis dz
Ul ALY AtsH  4(4080).ld36z C OL Odzdz" = bEMmdztse dW = ISSetdp fiy gy drpbscide &
C tod fils © deiztf alzl-NdM.&hf. | dzWsHGI2NNDO, (959, 91 6/ dBsdzr ) teOf
5.99; N 2.9%6; d&zO2H jdzs C, 4266 . BUsax AB)): 3B63fPA296 1N 2B 9128681
1515h , 1462fn 1e1435f 1382fh , 1314 1e1256) 1611691 te1 105 110391 dz ¢A015f; 9301
844fmts , 797 787 df d760f d754f 1720 4701 d631Mte s to d NGRS B ¥ dzd
fsdzzyj dz@ f jtej S ted fls O dedddrlsCRGHD BTolg I dds ts delz B z@zj d&l o
it CtedMmMlsOdzdzdL Oydd dL IsdiztsdzO { tcd toff thd OdziaidzE

mMdsd Md vl A :© 648§ MOdz1-NdBLjLIc@ fMmis @Yddzd € HEE
[ dZ&Sm: oL Wists 516 @&ebk ( @497 256 3GONEONAR dds drigdy
Ir asH 700 & (75%) . ) ZC OL Odzdz' - € @ fgaizodf v T tcd

Codif dzj-Snif®. 1 tod (it CwdmsOdzdzdL Oydd dur Mmdj mdei 0
ftsH j €ddfls O dzdzd L Oy d ts dzdzts. ¢ CIQIMNESM@EC B § &z0 3 ¢/ Bz )
460; H,5.95 N, 2.90%; dz0 2 H G, d48t4;H, 6.0;N, 3.0%.  Rggax Cfi3%): 3055 d2960M 2927 fs
289111 128681 1c1528M , 14591 1c1429M) 11 394" , 1359 113381 (2313 1262f) 1167 fc
110911 1c1096f 11033 d dA4012fr) 9251 8751 1853 t r, 838 16794 MY 790 7571 16693
) 4867 dB36M oz

[ dZGd: oL wWiIsts 92 @dk ( 801 #&@c d3HENEENH], odd4ts ddsd B s A .
112 (87 %) . 1 EZCOLOddzy 7 EkMdzse Ppvadzs@dy l§ © dz@d L
Ctod fils © tzdzts aAyGUAND | aesGALNO2( 104 5. 03 ¢/ BE€42.1P,H 629,y
N2.68%; dzO T K6j9AS.6,N 3.1%.R S (gmax c3l): 1664 (1588 d2523f) 1462f) 1434
13951 tf (14384 161362 te1314Mm 1256 1171fy 1101f) 1057fn (d4039fn (4018f) 1003fn tf ¢z
924f 841fn ,789fmh , 758 to

[ dztTh: oL wWlists 100 ds(thf):0Q,. 16440 g3 BANYAN4), dBats dz! Q3dz
Jm AtsH 97 B¢ (71%). 1 kS OL Odzds" Ry Yixditstisedzlwj o © &t dif
Ctod Mis © dzdiztf alz M O eMs71MO0Tb (974. 60 ¢/ d@tsdzr ) tOMmM
2.87%; dz02 H jHESB,N3.5%.5 RfxC®) : 1664 Mmtec,M,1 519416 2fmtdy, 11
e, 1363 Mmt, 1317 fm, 1255 fy, 1175 fy, 1101 f
844 fp b, 789 @ h, 757 M.

1T dzts  ftsdzz yj dets  A-Bbj  Mls tp G )ikl @updr) tats dzd Y O § Is i
Mz e Mistc ATsmEdz: M j 2 kftstWHBYj ddshis! 5 Oltsdss ¢ tsd
Olstsdgecpl. v OS¢, olTE®Or Cifiste)y Hisyj ddj dzOBdz¢¥ HOJ Isfw
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Cc, 1Ob(supenlstsdzr €5 9 SHdats?2 dL Yj &g teozf ! € dod i6 @ gzdizis
]l BMlsOdz das Mzl Iskzter OdzgOdzse  ydz .

[ dz¥Dy: oL WwWists 258 dyls(th)fs. 3P H5 digds da' K(Na8nags asd3® d
UJAN."AalH 202 d&e¢ (66 %) . 1l ECOL Odzdz" ~ozdlathischimiptirls' nn
C tc d dgdz®ds 3 dABDYRGHf. | dgMsaDyl2N2015(942.126 / dstsdzd ) O ERM Is (
5.67,N2.97%; dzOTHE0ASEIN3.3%. Rgxc®B) : 166358d Mts, 152
1433 fy, 1382 fj, 1361 fy, 1314 fy, 1259 fy, 1170
fpdz, 929 Mmtt, 845 @ h, 792 Mm h, 757 M.

2.22.4 d dzls {f its dA©®Cdis a3t tzg €
2221.dddzls j L € =2k fiBiLR s o

r ofpd edismistczClsktcdz nisd BdzRIsdzd- MY edgff ¥zj C Mts &, |
Ln) 4 d2cd H d dzls d 8dza®) Is ddzdogd®@ d§Hd@(slecnag(SPhH2(thf) 1 LndNadnag(SPy)]
(Ln =Nd, Sm Gd, Th, Dy), B " dzd Md ddfstg L fif Actsrp Pdiz" d&3j Is ts SrfEND 8. dzdl
oL WlIsrT 9" HJ dzj dzdz" j§ 9 ddziH d o dH ZOdz! ditSuag d aldfleh B JdLS
CtedMis Odzdzd L Oy d 5 dzdets ¢t daw O fiflsdodiEdgidLIsy dEWV s o3 dzj € Mtse s
mMoslse jIsMisezs hd2 dtsHdH dzOdzs Odztsd H B(Nagnagh Is s~ dstods jt
dgimrtsHdzr &3 9 M jMlseo Od3 HtsB Oo dNSHENS[figzESPY, 1uS ond o dP@[] @dsc
o 0CEEA&], qd toj OQey iy dzdi® VO dAPdgj ' totff j 7 kO cAtej od@@izdtdtc Sl
YomehSm . 1 dzv tsMmis Odz' dBd,db, Oyp dzb @ gzt H lek®ccj 9o Odzdw™w B
mMElssS. 1 0Ijd3 orf HK] tek e | 2 @Y sPzs&EdW e dtetso Odzd |
GJCMOdz HB wintus|sdztsh jdig C @R EC IS tSydh Odzhy s dmMo
L CMstcOS Yyl MpS P dzdag 2 d CtedMisOdzdzd L s Odzw o O dzC
[ dz2-Nd: oLVWIss 276 didNd, ( 08.52 8d§c dgd@BRIM 7) 8dzdgixiziz v)| A .
175 & (71%) . v s eyfuindsiplstfdzdzLj Gy ts dzdzts ¢ sdeMaBIAOS s to
(852. 33 ¢/ d3ts@63.41;6, GBI F 9D zts dz0O2 H jdes C, 6 3. 0 R;s
(Omax, cB8Y) : 1576 Mmt, 1518 fpy, 1465 M, 1437 M, 1393
1163 fy, 1107 Mmte, 1086 m, 1067 Mmdz, 1024 @, 92
[ d&Zz2Sm: oL WIss 168 d&&m,( 05 31 7d3c dfdOBRIB 6) 6dzdfisidz/uv)) A .
922 3¢ (62 %) . s ted M5 ©dzlipld O lzgztf ) © y B3 dzdzts G (S daMeRBNTOS S 16 ¢
(858. 45 G/ d3ts@z63.96;, GBI F 26D dzts dz0O2 H jdes C, 6 2. 4 R;s
(Omax, cB8Y) : 1577 M, 1518 fp, 1470 fm B3 M434 fM,228B3
1107 mt, 1086 fm, 1067 MmMdz, 1024 fm, 926 MmMts, 89
[ dz2-Gd: oLWIsts 103 dfadls ( 09.01 986 d{digNEcthgy, d3dBE dz! dj6
dz3d3ts dKSPh 4 dgdz uv A I T oH Qdd2d LdgG] Is @if6ts ) s © dziadg d
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tc OMis o B.tc drisgtEa®@0S( 8 6 5. 34 6/ dIsCB2.16,HE GTNPBRA%s; © detsO 2 H
C63.1,H6.9,N3.3%. Rjgxc) : 1575 Mmte, 1520 f,, 11437813n, Mm,1
1308 fy, 1262 Mmtt h, 1253 Mmte, 1164 fm, 1107 Mmts,
787 fm, 757 Mmte, 739 m, 697 Mm.

[ dZ2Th: oL WliIsts 148 d3us(thf)0,. 29150 degd3t( diNRCNEG, dZEZB dze3y
d3d3ts dKSPh 4 ddz uv AL IToH 149 6 C (@ NBY)O.dzdzd tc@
tc OfMmis o B.tc Jls@MEggNOSThb( 86 7. 02 ¢/ BsCB2.83,HEBMNALEGUS;O dztzO 2 H
C624,H6.8N3.7%. rRygaxoB): 1576 f, 1522 @, 1471f, 1:
1308 fy, 1262 Mt N, 1253 MmMte, 1164 M, 1107 Mmte,
843 fmp h, 793 MmMte, 785 M, 768 Mmdz, 756 Mmdz, 739

[ dz2-Dy: oL WIsts 176 Byls(l)0s. 2 2 Q 2 d3dzes dz( B(Na2Zrald @GdBis c
(0. 44 KE#¥sdz4) dgdz vy A. 1" atH 140 o36S 4 driBlYe) dzdzdsL te@fy
tc OfMmis o B.tc drisgtegadYN0S( 8 70 . 59 6/ d3sCB2.P8,HE GINPyY. As20 dgts;  dz
C61.4,H7.2,N3.3%. R@sxc): 1576 @, 1523 @, , 14381, M.
1309 fp, 1262 MmMte N, 1254 MmMte, 1165 M, 1107 Mmts,
843 fmp h, 793 MmMdz §dz, 787 shtgd Mis6OazdAfda,j fRDOY dzind gtz
oMmjets klstydsv j ByfiNacnag(SEhHRER dpy)s, [L O pddegevhH C O 2. 6 %
od3d Misy M thdetse dz' d3 ¢ s By sSdzd dzls s d3.

[ dz8-Nd: oLVWIss 202 dgdNd, ( 06.32 1d9c df QBRI 2) 8dzdgixiziz v) | A .
92 &G (56 %) . s tod BNdDEE] L [z ddttudyBIdSo( 798RH. j2 1 ¢/ @ tztz’
59.88;H,6.31;N, 7. 16 %; dzO2Hjdets C, gblcdil; H586. T, NE
h, 1413 fy, 1383 fm h, 1365 MmMte fd&z, 1312 Mmte, 12
fn dz, 998 Mmdz, 933 Mo 6 8fiytld, fiyds, 9 8,1 7iRds M, 6 38
zOctcj o Odzd W 99 "o i js §'c  16)fig@ &htizd3t] @36 Ng [Nd(Nacnagl (SPy)(thf)] (8%
fsLdyd?2 o Is2 i SCtdmsOdzdzd yi ME 82 MbstekCIskztc]j ) .

[ dz8Sm: oLYWIss 200 d&&m,( 06.32 0d§c dYdgBRIA 2) Sd3dqgsilniziv | A .
116 e 1tcdlHFj.tej StedmlsOdzdzdL Oydd dL [sTIDETBRO dEWic ¢
CaogHaNsSMS( 788 . 33 6/ d3sdzr ) wOMMydlsOdzets C,,599;H, 6402N,
6.7 Ygmaeds) :( 1588 ), 1518 ), 1444 fy h, 1413 fn,
fp, 1133 M, 1107 MmMdz, 1086 Mmdz, 1043 Mmdz, 1020 M

[ dz8-Gd: oLWIsts 101 dgdl ( 08.81 986 dfdxgNEcghg, 63036 dz6 ) (
A3 ts dKSPy, 4 Bz U | A l " AsH 70 ¢ ( 43CHA.Shf. s tg iy
CaoHsoGAN4S ( 83 1. 27 ¢/ d3sdzr )HEIOMEG T & O tlzrs CHBAHAGBHAE6.7
%. RgwOC®): 1589 fp, 1543 Mmte, 1519 fm, 1442 @ h
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1267 fm, 1234 Mmdz fd, 1173 mMmte, 1134 @, 1087 Mmd
726 Mmte, 700 MmMdz, 639 Mmts.

[ dz8Th: oL WiIsts 176 THethfd . 23 3 d3dss dzKNacBa§, dFd3dts dd3c)
3d3ts dKSPy, 4 Bz u A T AtsH 113 &6 ( 3ThBpBhf. srtcdf
CaoHsoNsSTh( 83 2. 94 ¢/ d3sdz' ) wOMMyYdIls Odzts C58.%HBH6.685N,6.6 H
%. RigaxC®) : 1559401 fifpte,1 1520 fy, 1442 @ h, 1414 M
1266 fm, 1234 Mz fdz, 1173 Mmte, 1134 M, 1087 Mmd
fd&z, 759 M, 726 MmMte, 700 Mdz, 641 Mmts.

[ dZ®Dy: oL wWIsts 116 @@sthf)d. 16476 distizts(dINpGN&g, d3d3ts dzel3y
A3t dKISPRYy, 4 &z uv | A. lTotsH 64 d3e (55 %) . r dzw = Gt
Btsdz " jj SCodzdyjfMmbeat ¢jSCMOdzO o Mmdsj d 3-Opl34Nf. ¢ jr Cdiy
CaoHsDYyNsS( 802 . 48 ¢/ diisdz ) wOMMydlsOdzts CH83,8 7.3 M6.2 H
%. Rfxc®B) : 1589 fp, 1543 Mmte, 1520 fy, 1441 M h,
1266 fy, 1233 Mz fdz, 1174 Mmte, t@,13%33n, Mtd,08&F4 5ndz
fd&z, 758 fpy, 727 MmMte, 702 MmMdz, 640 Mmts.

22.22.4 d dzlLjmd3tf dzg-Enintsezi MtsH j ey O dr v A

RL 5Mistelz ¢ Istzdgtflatzjj S{fr{Nacnag(SPH}z( SPH2] 4-Nd d 4-Tb B ' dzd
fnd dzls j L dic@ie @ik MsEO @Gd e OL dzs?2 t6j OC ydsdedes?2 M sits

4Th: 251 3¢ (Thlx(tBNo2Zz0ddsts dif@add 190 Auw o H d dzOdsd y
uistets) dzO ftetslsw y j dadf dlzdl .H5s sh@difigdrty (L O.KEEERaY dizdsts 0z4 )
(0. 701 KBREFEz dzts dzO3 Otggzdzs W e ®. 1 tsfmdzy  jtej d3jh (e
60IC(HJGOL totso Odedzisc s tOMlso SKE®) dzo B Py ded ) j Bzls e &
tcOMmiso st @ j dz HsMER O oo dzOd tizp D dpg ) C BEgsL@] &
Mz n tskfds Ols CdgO 8Ot dz s dzzsdz. W Bzl ¢ PEHY @Y Bd dd
ydfmilsr 2 ftsHkzSls o odH] 4dE8az ybOsEBH ¢ &§Hs Clgedz
CooH11aNaSTh2 (1774 . 11 6/ di3sdzr ) ©OMMydsOdzs C 64. 99,
3. 3%. gne®d3Y1576 Mts, 1526 Mmt, 1462 fm, 1436 fm, 1
ffte, 1083 fp, 1057 Mmdz, 1022 f, 1000 Mt fdz, 961

4-Nd: € s B ENEBy dz § tsidatuQjded dzts e d ydzts 3§ IstsH d € OAgnfnd
(Ln=Gd, Th,Dy) . 1" dzts oL wWlilsts 1B d3& 380 38 9 2 K(zds@iz s
(0. 587 KSpiggsdzd ) dzdz dzj A f jIofpfigj " d o ©alzd 8 j o jodkd 6 BHEEY dz ts
EHOd dz yj destcd bt tbotsc@ded fzes, B' &z ZfOtcjdz d L Ods
ftotso jHjdets HobkCtOlsdesj C §d fHydptsiadtg j o3 tzdz' d9 0 d3jAH dzj
cOfmMlsostedlsjdzw, ftsmdzy yjcets ftoee kGl S Yok dpm C @
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Cted f)ls ®Nz®Tol. | " StsH ( B4%) BaEfWNISE( 826. 30 ¢/ Bsdz
C64.68,H6.71,N3.39,S7 . 76 %; C@IBHOGT MSB.2,S7 . 3 %gnaRAY) ( 1577
1518 fmt, 1470 f, 1434 f), 1390 @, 1365 fMmts, 13
998 Mt §d, 961 fMmd, 926 f, 901 fMmd, 845 Mmd, 79
[ dzv Mddels j L O fts5 3j IstsH fSTh, B " (rtdleO eizts & & 15 HzB 8 Al dizls
87 &3¢ ( 0 .KINacnaditstizb ) d&s¢ ( GSPR 7 sdizdsmdz'tgH r &3 d i n tsHsdz'
dz2Of Gtc j5d2 W@e d tj OC ydsddzOv Mz M §Jtej Bj" do Odz
SMOKIBY dz tslsH jdzy dz yj delsted W zc dtotso,0dd jfigz » t4f A efesfiteldp @ <€
f 6{0C, A L Ols jzs BHzO 6 Otizj dz Istsdzz tsdz. | CMfiplszontdifg SavCHdis clifcliizt j
iy + CMistcOCyYydd B dzd $ a5’y padd(Mzehai{NBaiafld]|Gdidzl ts dzdk
O dzO dzd Ldzj% QfLtg s o tsH d dzmyw .

223.1 j OCNI1-Smi) dstfdzsi R Oz S 5¢ j dgd H Ocdsd €

1 mJ tcd OCydd ftetse tsHddzd M ) sH ddzOC Sl § dzdiz f
Ndls(thf)zs) d + € o d d3ts dzwv tekidtagnadd § deqd ki hlsfe® dzd m: o v A 1
dzd d3 HBB Q9 dzW dzmkoQnl H Bfdzp Odzj dzls toj OC yd sdzdzOW  Md3j M
AC. t Ol ste SlsH j dzv dzlw  Is NMEH OB Jd ayPdd C BB R Ed ©
sMisOls¢ s, oy dzdzr » SOCdd3 BB tOL tsSd§;Nd §1-Sind [ dzY
ofMd - MEWiW@&EEBeTegn= 1, 2), L O dM¢ &m Spjodi]  dzdfyts:
e OCydtsdadets2 M Md daj fesE ey femfls o tyo Pl JEOHE dzfsECBO

lLOd di3sH Jl-BrfftikeSe | 276 d&BE (SmkG 133 tidzdkez’ () R(NERP
fJtd d&g&i h d o Odzd M ) 5 &z uvyaAn ftd SCtBRBEZOAEsE I
sBtcOL 8o Qo h j A3z mMw ¢ WMmeldtsdizz Hot@®ENB@I2AR jodgc ( 0K:Se2 iz
tcd OCydtsdzdzOw Mmdzd ! Hjtej Bih do OdzOM: fted dzOctej 9 O
gL dijdzj dzgdj Yo jlsO tOMmMlsotstc® dzO® Ctstod ydzj 9 Ok 2zy dziiz
fsylsd Yy todizf nNOeledOmMEzdz sWHCdcdzo Qdedzbdzd d f tosC
fsHjtey Odedj kwyy dzr o 1 d&j IsGmizBes 81.8(8)j: BOSA® of.0@4): #8:6(11)
Ols. %, ~ t60OfMsedste BI dH 4% . fd dfdzddiAz, MC tsdzyJ dzlste
tOLBOodzjdz 3 d3gdz ¢ J S MOdZO d L Of OW dz. -L)jtstyjddg j1 S fight
¢ 5 di3f dzjStniNagnadi(thf)] (6-Sm) M fteddsi ' * C OBz~ ¢ EdQEHEG
HIJdsHdHO MOBOtedw dzj dL o | TSimighte)2A.29010 dzjt jj O of W offCtes
dzj MC tsdz! Cfip d M AeLdz! L ts KoOalzd J i3S dzlz y j dzdzts G s Ho zdz3v O tc Ol
9LOdMBBHj2AMIsoad) d3 + dzj d3j dzlstse w4 A o { tcd MBOIS sl dydi
dmf sdz' L so Odzd j 3 ttOdzj § 1&MH Jj dzj dzdzsets Ctsd3ff dzj € MO
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) ov B2 GSfozsil B¢ (0.Shk ¥ &BRIEE  ( K(Naeh®  ds
fitej®Bi"doOddm' o 7 &kl wiid RlsHy@hez yljHesEW bk
d3j H dzgizdedztelzy ¢ tzls & Qael@ffyfls o stce©® HBs 0. 5 Bz tsBLOL ts9 Odzgd
Ctod s CBaB Hickc B2 BsHdY dS OyddsSm ©lsiffly@sRd stof

HjCOdZsdleso Odzd ! , StedMlsOdkd fsk o Oddm: +Wdtt
(60%) | eMsANGD:Sm ( 83 9. 13)C5295ME85MIB O@&z8 %; CEEBHT Y5zt
N3.5 %.SmSIF 4. 4(8) : Imbc®Y) GBO58%Mdrs 2060 f,

fjts, 1551, M14438Memdls36 M, 1381 M, 1363 Mt
1059 fjdz, 1022 fd, 934 fd, 838 Mmd 787 ML, 75

I LOdissH jOMymEKPg 57 ¢ ( BmE g 2B dse) ( OK:Se6
LOf Odo Odzd iy’ ) d2 "dsc unisn Cabvagdas® IstkBCj (M HJ EC
1 Hjde Hted 45 Aw (dzjls oadudds o dL dgj dzj dead2) , L ¢
9T Hjteydo OkOf:! jhy 15 yOffse. | tjLbkd kOIS y
sBtOL 5o Odad JOHE'OY j 6fs st HOdz! dgj 2h j d&3 dzOc tej o Odzd
dzOB dz¥ H Odzts iy ! .

I LOd&sH S BESe. 49 &¢ ( Gmh@ 16 Bdssik®k)is di9e
LOf OdoOdzdf:' ) 2 oz s{A o dgjBd Ky e © dw jatzt
fted 70 diR,5 fwBsMdzj Yjets dzOB dz¥ H Odzts ! SBtOL 59 (
Mo f OHOs h R 5 SnEthQEREEBVEAECAPO) . 10 fdzj Hizs h
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OQesdBOIsdy Mg Ctsdz yg, Colster 2 ditsy jls tsBJ MY j Yc
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Co OdSddz dz@ & [18]s BRAQSOSIQE | fMtsj Hddzj dedw  Hdzw 4
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H(Nacna¢g 1622, 15501322, 1174, 935 o} o}

K(Nacna¢g 1564, 1416, 1320, 1165, 922 o} o}
1-Nd 1515, 1387, 1313, 1169, 929 o} 847
1-Sm 1528, 1398, 1314, 1166, 924 o} 853
2-Nd 1518, 1393, 1308, 1163, 926 1576, 1086, 1024, 740,695| 855
2-Sm 1518, 1391, 1308, 1165, 926 1577,1086, 1024, 739, 694 855
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