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Cu(1)¥ O(1R) 2.138(5) 2.053(2) 2.011(1) 1.990(1)
Cu(2iO(10R)  2.423(6) 2.411(2) 2.393(1) 2.356(1)
Cu(1}0(1) 2.048(10) 2.001(3) 1.985(2) 1.986(1)
Cu(1}0(2) 2.090(5) 2.194(2) 2.230(2) 2.245(1)
Cu(1)0(4) 2.178(4) 2.293(2) 2.341(1) 2.364(1)
Cu(1}0(3) 1.918(6) 1.953(2) 1.951(2) 1.953(1)
1.903(5 1.932(2 1.931(2 1.937(1
Cu(2)Ontac 1.940E5; 1.93952; 1.9438 1.951&1;
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{[[ Cuhfadz]2(L3)2[Cu(hfadz}p dzOB cdz¥ H O j sfyw tBEOIsd i 2 M dd
mMsftcso sy HOJ Ismw dL dgjsdzj Uad @ fziztsR € tcOB)C B StcH 59 5.
ded L Sslsj Btfd 6PBEZBAL o' MsSslsj B j OISz tsdats 2
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Wdektedekzjls o 1 SMfjted ) dzlsOdz dats?2 yOfmisd d o
vOBdzZ@YyGdzlsj L qtotseo Odadz" | dzd ¢ OdzH T

1 OL 9 Odzd j ANBtodslz dz( [ B 5L dz2O
44555 § Is 16 O-as{lis s df czq dseb @) % a s
45H d 6 d-MHEftesd 1 st daHfwS md }N/\
@
44550 | Is o Ol ddp iz dsefef @) N\ L 4im
45+ d ¢ diHeE(EEd H BsE dgHmC M O [y
N
~
5(N-Is t6 j-8siz IsN-A f) d dz¢p 1l jdisiel N@NX | Me
f JteOL sz ’Tj 5
5-(N-Is t6 j-Bsiz IsN-EA ) o dzPIHdlsizfsdz NWNX Lt
f 0L &z '\L 5
I\
5-(N-Is te J-dsiz IsN-EA f) d dz T tetaisy1H-d: N‘erN\X | n-Pr
f dtcO

L sdz HOO

5-(N-Is t j-Bskz IsN-EA ) d dzPIRHLAES] to 15 NWNK

HY JteOL 5z )N\ L L
!/
224 f o5 Bl A § 6 ORAYets Sy NSO pLE
1-ts dz p
N\ o
224 ¢ d5j-B@Meo © U OE Sz N oL

q M te s fl@diz ’)
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2324 d dzl2qd L5 H O L-Tswtdfne dzs® W HO Jd&dHOL 5

2-(1-C Is d dzd oBd-A-PIAER5Is | Is tc O dsliSe of dz o -Hedsdsd H Ca-tsdirrd H
IsSimd @&*™) d 214 Isd dzd B3FHdQeAE,B5ls | Is to O dgliSls of dz d-GiHs s
d &3q v CaEfdirifta ¢ md dz (L°). S fnzfmy J da .
dRBJHAM OB O HjedHO (1.5 ¢, 1&?%«;@@) 9
(15 B dz) ftcd B Oo dzV dzq Hqusqdzmlzdziwoy\l’(zN/ﬁ- G,
fjtejBi"doodd ftd Cdfjddd BjL s 2y O o dzC
t jOCyddedzlzs 3 fy- dzj 2stcOdzdL 5o o Nz Mt
qLB' ssydy o5 S meEePj MEdpOsids SN slsW d iz stesle'™ o O dzg
fetsdsr BtOMzd A ddr SOl o NSO obOfdffe q’ﬁ.%éq’/o.

2O wslsOydsdzdzsds d M Otedls dzj . lfr]lle_sNQ Wod ozt L
Al,O; 153 10 M), dmftsd LEw E@Ac.ﬁ@&;%; L odzs
Addz steOls Ctsdayj delstcdtotse Odzd ¢ o & P dztx ;N)q f tsck
N dzlssets  BOMAzO, MHJ o) O] lsdidz fnd34fn*K dL s,
dd&zdH &S ®OdzB Odz' H]j e dHO - Isdida dz3d H &L tsdz [ 4Im
COteBOd HjEdHO, CtlRBEHEMN( &@aEgs)o i3j Misj
2,3H d BBj Is  dzp(ls @cztwdz 8  B3a3ts dzON ( 1ed fdgdz)ts.to W o[ f) Do tiike
o Ijuyjddj 12 Yy fted StBREZOIds? IsjBfjtcolkzis,
ftcdB OE@Adzd o" f Ooah d2 MOHBSE s WEPECIs tc b dsrdaz@|c
sMOHBES (0. 752 EON( 150 fidsdz)ts, tc W Tzd te @ f) lsreDi(te3z. 74 ta]) B, ¢
fjtejBjhdoOdd o Isjujddj 4 Yy fHtod ¢ tsdzdzOls dats:
[0S FRsROsEtOW dicrE.0wf 0 dzff i), dzt ipf b dz'fiL
Ldzs j dzls sBIOARede@H( 1 0: 1) . 1 jtcots?2 of StsHddzOS ff e
LS o lststeispPets d LR & WteOCydd Ek§fOtedse Odzd,
Ctod fmils Odzdzd L ts o0BIe2Y MdgfsL] § fipdAEdR.>" 0 .r FdsH ¢ (8. 5%
1H-d i3 H GMC ®©deB Odz! H j G d H) , -MYtez] iy is® dgiftrdy. 1415 24idtEs  ( d L
CH:Clo/dzs j f IsSRO@iz) 8 BIOAGMeOH ( 31 2)  dz0 AjucziBifiisodfidtz®/DV 50 .
RsMY j Clsts, 3405KI6) 2990, 2933, 1715, 1676, 1583, 1493, 1456, 1421, 1399, 13
1364, 1351, 1327, 1250, 1231, 1216, 1166, 1140, 1122, 1050, 960, 925, 8BD534B4, 661,

608, 539 O dets &, 57 . 1;12HHNIO7 . 4T, ydiiper 2 dets44 . 5
7.6; N, 22.3.



57

] " AH"0. 223 ¢ (5.6 %HSuhdHSCPEEIOH @ ¢ H) ,
Is j Sitethdz ¢ 5. vy ¢ gizis-@ 212AR4Q . 7 OEtOAL:MeOH ( 3 : 2) zZz0 f
AAluminium oxideN/UVzs0 . -fiptlsj € Iste, 342K B 84) 3114, 2982, 2936, 1632, 1580,
1510, 1450, 1396, 1366, 1338, 1286, 1259, 1232, 1213, 1167, 1131, 1110, 1052, 1012, 987,
867, 816, 786, 755, OHF®Pdzs 633,575 B2 1.idelys0,7 . €
I m yd m @) @57.4; H, 7.6; N, 22.3.

2-(1-C Is d dzd Bd-4-PaAstE,5ls § Is to O dglj5ie df dz d -aHsdsdsd H CA-tLdiryr H
1-5C i d de*™m). (& d3j M) 4,455l j Is tc O-@{l-d dgd H Qg EBS5H d ¢ d-HHis s
d &3 H SisE dgHtsd i d dzO ( 0. 2 2 3'BuUGK( 01.. 101 5l3dsts,dz! )., 0 2 d3«
Bdz) GJJte) i3jhdo Otz dsjQlasfgw 2t0] &dddz. s tJ OC Y
Hdl s dizimkzdz WOIs (0. 154 ¢, 1.0 dditsdz ), 1 s
Ctsd3dzOls dzts 2  Isj 3 jac@dedz tog o OLHOdE] . 1 tesHEZCIlS
Coizsdatsydets?2 rRtesBZOtsectcOWdd d f théBzyodzd 0. 186

233uddzsj L S & Gdan)shi & thie&izg 5™

[Cu(hfac)2(L®™);]. t OfMlseo G 0OCO (T IBf &¢ ) IPT(1®B. @RBRsaz' ) O .«
9 2 d&dz Oyj IstsdzO EtOHDd B ©% dzy g d B8O dizfld 188. ylormifs® o
CtedMmlsOdzdzr Mddzj e6s Yo jIsO wlsWddz stesor 9 Odzd (
1 O2Hjdzs (%) : o, B24 ByHaoCURNgDs. 4 ;1 7 N, Mz das; ( %)
4.1; N, 11.4F, 23.3.

[Cu(hfac)oL™]o. & 3§ ! dEd(hfgoi(s®E. 076 ¢ ,) QM 10804 cdzdfasOdz:
BRsdz ) tocOonisd ditbzd Ols j d3 H 4B Odgalizy €zifOdzO d o |
48y OMmtse T1Futcr{j L. HBMEZf O o dzOG . [ BtcOL s O h
Isj Betbdzed = ftedL &3 SlsW ddz' Istetse ' oddzgds fifO diftstelss dzr 1 o Ghc
(80%) . 1 O2Hj dzts (N0).5F, 29.5. GHACWE4NsOH., 13". Ud Mdzj dzts
36.3; H, 29N, 7.7;F, 31.3.

U-[Cu(hfac)zL > ™]e. s wOMmlsotateld. TP hfca cJo>2(0. ddixts de
0.2d3Bsdzr ) o L, 5 fdpdf B O desdeck M® de@dzd o' HiJ BA G o
Is§ ud dag.j Jf2BOL s Oohzs Mw Mmd3j ' ¢ tedfMds ddikizts & fe
[Cu(hfac)L®™.d M gaflzj dz' ° U[Culak I o tslsW  dz' stetso ' o Odzd
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dzj HW dzg fE MO desds d o' Mkh do Odzd dzO® eotsLHEZARj. 1t
B4 A Odzd U ) UJCu(hfacklI®es4i 0. 07 8 dCu(hfacklod)]zi 0.01¢ ( 6 %
I smdzy Wddz steOydd, o Isjuyddedd 30 Bddze. L ts
9" f OHOdzd CtedflsOdzdzr WEUEhERE)LLH ], | day lsliss WHEOLL 9 15 dzv ©
Mz dzdzOtedz” 2 " ntsH yYJdzjotsets ftesHEZCISO HEF3TB %.
CooH2iCuFoN4Os. 1 7 yd mdzj dets ( %) @ &,31.336. 3 ; H, 2. 9;

b-[Cu(hfac)L®]e  sdzlz yOdzd Isj teditse ' H jUCuischL "R del Iz ¢
NdHSEtBdE OLtslsy o Ijydddy 20 &ddkzls.

2340 d d2Qud S dzd yj MSdn dedlstetsC @ dz dzr & teC

{Bh OV &iksHdCO Mmddzlsj U dgOd HYftadCpppicip®@ dsdi dizs o
(14 Is efleizf  tc O-b-¢hdiz d H 5 ¢ ) DAz d dzls § dz
fiejdiihde 0 dcdisddPHiEOsEwOL (0. m 2><dzd3
OBMtd sdesds u | A9 QB  eofscAD b df tshigis jOte jdzw dzlb[l
COf dzv & teD.m% o-Buki o GJ SMOdzj (2.7 d3R .8 |
t §OCydsdedalz® o3 B0 AdzO G tafjjatedRf it Ocdzd o Isj yj
5h dzOY H GdAJA uH B[O of de'fdzd 4R g Hdkfistc R LOGY OsSH 9 &, 6
9 10 gz OBMBdzs sdztsets v A. [ 4 OF yd tsdzdalz® -9fiPdé\jufn
d GflsOo d&v dzd &OCtjoOls! MW HEs ¢ sddzObds? Isjd
10i3dz o tsH' CfCRO [dot Odzd yj MS ke WOLE fslsHj dw dzd,
SB OB OISCHAMR - 15 d3dz) . { B jHJdzj dzdz" | 3SQufn Is t
cOflsostedlsj dz lesddd. rdHSd?2 kOl t GOy j
(2210 M), Odfftisdzj s g GAs® Olsy pdds Beats Yo j 5O
ftcdB Qo devindgdPdecljiAl S Odz d tshis Oo dawsdddu . dz@ " W20 9 d {f te
CodmlsOdzdzr W dd steso’ 9 Odzd. & dzOdzdlsd vy MS d
fjtej StedlsOdddL Oy § §O0defidi M s HEG.0f. dAAB1 18.A(
IR (KBr): 3198, 2976, 2938, 2875, 1733, 1521, 1470, 1445, 1413, 1388, 1358, 1308, 12
1163, 1091, 106 2, 1026, 980, 95 8. NVRRG400 8 ¢
MHz, CDCE): d 1.15 (s, 9 Hi-Bu), 1.33 (t, J = 7.3 Hz, 3H, Me), 4.08 (5 7.3 Hz, 2H, NCHy),
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6.17 (s, 1, 4H (p2)), 6.36 (s,1L, 3H (p2)), 7.41 (dJ = 2Hz, }y , O-H). 3C NMR (125 MHz,
CDCL): 11 146.9 [5C (pz)], 138.0 [3C (pz)], 99.8 [4C (pz)], 60.2 £(CHs)s], 42.1 [CH2CHg),

25.4 [CCHa)3], 15.0 [CHCH3). | O2 H j(W@sC, 58.8, H, 9.3, N, 22.6. o81/N:0

I ud fy@:das 59.0, H, 9.4, N, 22.9HRMS (ESt, 35eV)| O2 H:j I#4s1445,
[CoH1eN3O]* o y d ) dzjl@ts444.1 O2 H:j 2081263, [GH1/NsONaJ, o r yd firdzj
206.1264.

N-Is te j-is Iz Is-N-(-d3j Is-dHE d tc O-b-dEdiz d H tc s € ) I 3] @z8.84¢

(52%).v.§ dA271 2 9 AC. | BR21Q, ROBS; 2937, 2872, 1741, 1526, 1478, 1463, 1414
1389, 1359, 1292, 1231, 1205, 1166, 1056, 1015, 955, 941, 894, 779, 732, 701, 636, '
463 &g NMR (400 MHz, CDC¥): d 1.14 (s, 9 H,-Bu), 3.65 (s3H, Me), 6.16(d,J = 2 Hz,
11, 4H (p2)), 6.60(s, 11 , 3H (p2)), 7.37 (dJ = 2Hz, 11, O-H). 1°C NMR (125 MHz,
CDCl): U 147.7 [5C (pz)], 137.9 [3C (pz)], 100 [4C (pz)], 60.5 €(CHza)3], 35.1 [N-CH3],
25.3[C(CH3)3]. 1 ©O2 H %26, 56.5, H, 8.9, N, 24.8.s815N30 | ' y d M ¢):des56.8,
H, 8.9, N, 24.8HRMS (ESt, 35eV)| ©2 H:jLTR18285, [H16NsO]*, 0 r y d fiy d7j0.dA88.
1 02 H: 19218107 [@H1sN:ONaJ, 0 ' y d fry QR dA87.

N-Is te j-ts Iz Is-y-(-f tots F1ifldf  tc O-b-dpdiz  Htots € iy @R 7 - tsH
0.55G (61%).u.f d70'7 2 AC. | B0 2065y 2039, 2879, 1741, 1519, 1470, 1439,
1409, 1389, 1361, 1310, 1272, 1230, 1205, 1157, 1072, 1056, 1023, 959, 947, 906, 894,
782, 755, 728, 703, 661, 651, 566, 47154 NMR (400 MHz, CDC4): ¢0.85 (t,J = 7.5Hz,
3H, Me), 1.15 (s, ¥, t Bu), 1.81 (m,]J = 7.2Hz, 2H, CH), 3.99 (m,J(CHy) = 7.3Hz, 2H,
N-CHy), 6.02 (s, 4 , 4-H (pz)), 6.17 (dJ=2 Hz, I , 3-H (pz)), 7.42 (dJ = 2Hz, 1 , O-H).
3C NMR (125 MHz, CDGJ): U 147.2 [5C (pz)], 138.0 [3C (pz)], 99.8 [4C (p2z)],
60.3[C(CHa)3], 49.0 [CH2Et], 25.4 [CCH3)3], 23.1 [CHCH2Me], 11.2 [GH4CH3s]. 1 O2 H j dz
(%): C, 60.9, H, 9.2, N, 21.3.1¢H1dNz0. 1 " y d f ¢4):d2s60.9, H, 9.7, N, 21.HRMS
(ESIF, 35eV) 1 ©2 H:j t98.1601. [GH20Nz0]", o " yd Mdzja&®601. 1 O2 H:j da
220.1421.[GoH1oNsONaJ, o r y d friy @20.dAR0.

N-Is t6 j-i5 Iz Is-N-(-(f LYt ts -1 dp d tc O-B-th iz d H 6 ts € ) (HZO.dbof d2 ts H
0.43¢(47%) uv.f dA271 2 8 A C,=3173R2972, 2933, 2870, 1631, 1518, 1461, 1446, 1411
1385, 1359, 1333, 1316, 1264, 1205, 1133, 1109, 1070, 1051, 1026, 957, 942, 896, 797,

719, 687, 574, 516, 500, 4874 NMR (400 MHz, CDCY): d=1.16 (s9 H, t Bu), 1.36 (d,
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J=6.7Hz, 6H, C(CHs)), 4.87 (MJCH = 6.7Hz, 1H, N-CH), 5.94 (s, 1 , 4H (pz)), 6.17 (d,
J=2Hz, 11, 3H (pz)) 7.44 (d]J = 1.7Hz, 11 , O-H). 3C NMR (125 MHz, CDGJ): Ui = 146
[5-C (pz)], 138.0 [3C (pz)], 99.7 [4C (pz)], ®.1[C(CHs)3], 47.5 [CH(CHs)], 25.5 [CCH3)3),

22.4 [CHCH3)2.1 ©2 H (P8, 60.9, H, 10.6, N, 21.5.8410N:0.1 T y d fr) (4): G260.9,
H, 9.6, N, 21.3HRMS (ESt, 35eV)] ©2 H:jleB#8599. [GoH20N:0]* 0 ' y d fiy d9B.dss81

( dz0O f tod d3(Nusjtc j-is 1B Is-N-Uz$ W@ d3d ez Is eflbz

f o teOQEW s ¥ § toj dsj " dfptedfAdgEsy (Y (0.12¢ 6,5 N

BB E)INaHCQ (0.126 14.408 d3t5)d2H.Clz (10 d3dlaf H20 (4 &3z | O

f stcyd s B Oo dFefGN)Y] (022 ¢ 6.5 BBy R .
[tecOdd uj S OW W OL Of Woddsisotdzjsls OO OMESs [ o A
fd3d ' it BihdoOdd o Isjujddd 12 vy, LWOBbLME:
HO Oy H' tsBtcOB Ols CeCdfds flOtc qefiy s B j H d dav dadzr j ¢
mMeh ddzd RBOH Wddz stesoaOdzd d BEfOtcde Odzd o )
Pl BOBEtOW Jtietse Odzd 2 (D1 190ts dzii digli j HAd dgls RO © 2

t OMmMlso sted s j d® dsie sdzzelz@ls f tod f tsded  j dedetsds H O
LEiw o Gstis Odzy j o 5 ROMdzts, Sttt dnfsdHRMD O
(ESIY, 35eV)1 O2 H:j184t4444[CoH1eNzO]", o r y d I34A44dEPR:g = 2.0118; a
(>NTAO) = 1.2086 mT.

{ B @ Is s HigfdCdAsQ y d¢ dzd yd < d = UﬁdlstGBQ nd §<

5-(N-Is t6 j-ts Iz Is-N-tie ¢ W[5 elatslsj Is-qHitf e OL G¥W)  tsdzlz yGdeg
O dz0 dzts ¢ i3 detdsH fiff Asjj dis Is dzd Y dudsds o 2 - W O ezl \ J sigatizgizfy -
fJtcj d3j hdafle jOuzd2’]y HRMS (ESI, 35eV)|1 02 H:jlda<1288 [CsH1eN30]*,
o r yd fpdzj0.4dass

5-(N-Is tc j-#s Iz Is-N-tzC T@{d3d )ity tots F-ufldf d te O L ld™). 1 s dzlz yOc
O dz0O dzts GLF Yy HRMS (ESF, 35eV) 1 02 H:j 18851601 [CioH20N30]*, o' yd fd
198.1601EPR: g =2.0128; A( >NT AO) = 1.208 mT.

5-(N-Is t6 j-ts Iz Is--teS W{csq ke L s § c8H-f{dac OL (58 ®) 1 5 dzk yOc
O dz0 dzts cLf'y HRMS (ESF, 35eV) 1 02 H:j k8#s1606. [GoH20N30], o yd f
198.1601
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235, wddadsjL StdifdjSCmse f Oyds dduj S ddd

[& u(hfac)LMe]p .Cu(hfac) (0.096¢ 020 d3sdzs)de O fmils o 8 Bsddr j f Is © dzO
ZOctej] SOd ds  sdzzyj dzdes Bz Etstew yj sz tcOMmlso tstotk
tcOfMmise st dztfMs t8 ts C1f) iR Is O dzO f sdzz y( Gzd2 2 dfiizts ot
t 4 O yd tsdzdzlz © md3d M 9" Hjteydo Odzd Htod sdzAy Ol
CtedMils Odzdzr -C tist@dayizi dtscts Yo JjlsO lsW dd dasfisy O ardet
Il " aH 0. 7 6.4 dd9.690°6. RYWBr): 3413, 2992, 1677, 1556, 1527, 1464, 1402,
1383, 1260, 1202, 1151, 1034, 846, 799, 727, 672, 591, 520 48Q OR j dgs C, 33.5;

H, 2.5; N, 6.5, F, 34.9. @H16CuFR2N30s | ©  d f) @) ©@z83.5; H 2.5; N, 6.5; F, 35.3.

1 50 dz0 dzts ¢ gy dets X € dzlz y[Butidack(LM);] fls j d&sls dzd u d j o,
Ctodfls Oz L Oyd ¥ fHsiid8jAfigls o d2f ezt OL 5o Oo h k¥ fyw
Msmlstswh [z s d € ts tisdfoPdigy 9 hsthfac) ¥z d tstcOdey j o' A
[Cu(hfac)(LMe),], slsW d dz! Istetsa ' o Odzd , fdg dg'lsD@alrdys dfj oW dy
oLHER] . ) s dzlz y j dzdzlz ¢ fdsj C sy dzj C Mtso
[Cu(hfac)z(LMe);] T 0.023¢  ( 3[Be@fac)kLM]pT1 0. 01 ¢ u.(td@L &6).56 R. 5
(KBr): 3431, 3160, 2988, 1652, 1553, 1530, 1502, 1435, 1392, 1367, 1341, 1257, 1209, 11
1085, 1026, 951, 911, 79@2 7 83385 HB.7; NATW ,
F,28.4.Co6H30CUF2N60s. 1 r yd()2,38s H 3.7; N 10.3; F 28.0.

[ u(hfac)L e-1, [ u(hfac)L E]e-11, [#u(hfac)LEe-1Il . 1 O flsdedslsts t5 L5 o dzC
0.5 dzdelz s H | STO=IEEZ \ | dadidts ©.84 ¢ 0.22 dzdzts)oAf tc d B O off dsveczid Y tsf5.¢f
10008 dz ¢ tcQ@ifpiacy (6.889G 0.19Bdi3s)d@3 d3dda sH j C OdzO, 1§ ts5dziz
dzOG tcj oHASZGHE t j OC ydsdedzzy Mmdzjm! o' HjteydoOdz
Irf0eahdj detd? yYyOlsr-gtc © dzey as®@aiadzr ydnpls B dztstf to j H
ofMminrn Istjrn dEkththd)d @Y dPRstets lsW d dz' Istotse Qdsd0. %)
otj d3j daj 8 € tod fls Odzdz (sl dzj MS sz Sdn  di3d dzlz |
sy dsdzfs dzy dzlz ¥ s5Ct.OMms Iz, o Mdzj Hinlse d j lso j toH W
f sdzd d3j tedzr 7 BHAUBACLERUT 2 o
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[Cu(hfac)2LEY2-1. Cu(hfac) (0.114¢ 0.24RdiBts)de O s o ts BdzdEd) Isds ts dzj 2
LW d (tefiste d dzts 4 5) fiagdfO G to | & Qudsd e tstew y j dBEu(lfa®)fif sdotstg ¥ ¢
fts 100 S dz ff tcd B Ot U didfO tc<lO fiphsde fftg] |sixftdstficfs 2ztzn ¢ tzd:
Jquit( 0. 05 & 0d 207 HidgEsidHid)Oded Htodj yi dzdi 12 .
SlsWddz' stetsea ™ 9 Odzd, Yoty dgrmefozEifly hdzfj dady dds 8§ s d3 o 51
5d3d dz. ) totsH zZC B s &zts © dedptzdztB®,j N tEOB5CE (48%), d ¢ sdz'
Ctod Mis OdzdzL § dgwy digsists) OQ o ji(My® C, 34.6; H, 2.8; N, 6.2; F, 34.6.
C1oH18CUF2N3Os. | 7y d fp d@4)dets 34.6; H, 2.7; N, 6.4; F, 348.tcd " H j tey d o C
Cted mls dtdiEspl )1 ols § y fgtafigis@ jed ded L €52 Isj B J Ols
o [Cu(hfac)aL Bo-I1 .

[Cu(hfac)LEY-ll & d dzls j L f tets o 5 H d dzdCu(ihferc).LO HaOdtslss tsf Hydpfts
dmf sdz' L s9 Odzdtg @3nls o € R YsrisE® O o o' H J e d o Oded §
ftcd 4 Alstj yg dzd J 12 . [BIcOL B8O Oah dj Mmw ¢ toc
LjdCdted ydzj otséts Yo j IsO dictgfdy @Qdasipf " dizgze v tzts 3ts o
Isj yd digfjdz. 5 1 r 7 ©8%).0.. 0/ dz@4.56C3 . H O 2(%)jC3&3 H 2.6; N 64;

F 34.7 CioH1sCUFaN3Os | 7 y d ) dzj dz84.6(HBY; N 644 F 34.6.

[ "(hfac).L™Ple. wddzlsj L ff tetso tsH J[@Rehfatf)ik )0 dgQ dzts e of G
dmy sdz' L so Odzd § &3 o ¢ @y in@GdzQ de Odylste fstxfdsg @azd § d
fted 4Au 9o bjyjddy 12 y. JrgoOehdj SCtedimlsOd
4t j dels Ocgts s  Mkh dzd SR otSLHESO o Isjyj dad
ftod 4Aw 07766 H CtodflsOdd &l d iEQEkESE St ¢
Yo j Is Of to s o §f Hnjd didisajdaiz® dzO dzj o 'cB®E, @ j9S30 dzj (AW%)1 5
1 02 H j dz€, 35.70), 2.9: N, 6.1; F, 33.9. CooH2oCURN:Os. | ¥ y d f) daj GBS (
H, 3.0, N, 6.2; F, 33.9.

[Cu(hfac)L™P-l.e ddals j L f tets 9 5 H d dzfCu(tffds) LE Tz HsetfH it
dmyf sdz' L so Odzd § &3 o S dByjjSifis@deO tedO frpls o Hsjtatayisd) od® dzd J
ftod 4Au o Isj yjozBiaevds2 md S @S Fuwsdy | S-6 6@ Q dzizd
Yo jlsO. 1 OTH35.6z6 2.8:9)6:1: F 33.9. GoH0CURNOs. | yd fdzj d
C,35.7;,H3.0; N, 6.2; F 33.9.
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[Cu(hfac).L™P -1l Cu(hfack ( 0 . 1 1 ReRts)iz Cfipls o ts Bogdidafzts €20 dzO
zO0ctcj S d ¢ stow yj BzCulf@intcs i@ o dzv dzd "P'tmO Mds.o 5 t
daks 2O dz0 sz R Ozdz0 8 L 0. 25 &Esd ) d thlsOs
M3 ! ¢ to[f afifa®)etFBeod [Cu(hfac)L™™ ]Il sls W d dz! Istetse ' & Odzd ,
dzj HY dilf Rdzls Odzets d5, MEh ddzd bsStsdE otsLHEZSO o Is
B rOdd Ui MEd d rRtOded dzd °G.- o [aesiaz)sli Y]siAn HAf IS Q o
0.053¢ (37%), [Cu(hfac).L™™ -1l T 0.035G(24%), € ted f)ls O dedi te dLujdagyodss
1 02 H J dzt€, 35.260H 2.8; N, 6.0; F;, 34.5. GoH20CuF12Nz0s. I 7 ydmdy @&, (
H, 3.0; N, 6.2; F 33.9.

[du(hfacLP e ddzls j L § tets 9 58H d dzdCuthfec)lGtrDdisls H Ay diss
dMmy sdz’ L so Oded § d&3 o ¢ @yl MisG@dz do Odn'iste Jstsxdsg @alzd J d
ftoifl8Au o Isjuyjdedj 12 y. J[BEOLBOO9h djmw ¢
Csteduydzj o sets Yo jlsO difctg t€dsy Cpddgdgih flgpdH Wisias Ts d3 o 51
S5dsd.dz | T DtsH (500).®.7 2 @LidZ.PC4 61 @2 H j @z85.3 (HUDS:; N, 5.9;

F, 34.0.CooH20CuUF2N3O0s 1 7y d ) dzj: eztS85.6 H/63.0; N, 6.2; F, 33.8.

[Zn(hfac).LE'].. Zn(hfag2*2HO ( 0. M6 1@, de®F)dr'o)stcW dzd j § Is G dzc
10 &ea tcd dzO0c tcjCo Oded off B3O dzdzts 3z tc OfMlso ste bz
10003¢ dz tcQfibDb tsdgdzj f Is Ode® dzlz y Ai4dD .20 Y Le, 0. 16 BB
O 12 < fdfdeah d?2 CtodmlsOdzdzd y j-ts tg P y dffj to tdsHE kA
dsW ddz' stetseo "™ 9 Odzd,  was gy & Odatf B3m Slpis b detzds dzO o s
d rtcOdzgddzd o R t@3sHJdARdAES 0 . .18 Ric GICARERBE) 3414,
2989, 1650, 1558, 1532, 1489, 1255871 02120 6&F
C,34.3: H26; N, 6.1, F34.6 CzgH3zsF24NsO10Z15. 17 yd mday 845 H(2%) N 6.4
F, 34.5.

[Zn(hfac)L™ ]2 s s a3 dzj § ) fdEsRESWAHEE] fos d3j ssHIC | O
[Zn(hfac)LE]2. ] F R tsH 0. 0 456 & OUMDIBEKBr): 3402, 2981, 1651, 1558,
1532, 1490, 1409, 1372, 1259, 1206 024 4 &t
C,35.1; H 3.0; N, 6.1, F33.4 CooH20F12N3OsZn. 1 ' y d f dzj B85, H(3%)N: 6.2, F
33.7.

[Mn(hfac)oL®]2. s BB dzj € fpdef SU Q@Y 5 di3j SSHTCJ
[Zn(hfac)oLEY)z; € tod fls Odgdp'dzj lssdEdze j SO o o dHj ME@BEYlsC
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uU. tc OICAR (KB3)5 3436, 2993, 1649, 1604, 1557, 1530, 1496, 1445, 1405, 1351, 125
12231148, 1099, 1063, 948, 170DH JCABUDH, 2ON6EH, -
F,34.8 Ci1oH18MnF12N30s. | 1 uq’ fl”_] dZJ d2135.q |‘%2.8; N, @&b5; F, 35.0

2364 d dZIHjLOBOG dzd Isdz’ 7 MistezClskztcdz 7 OOLSE 5o
tcOHJdC Odzts 9

2,21 d 34 Eqlez Is iz d to O-b- o to s FlaEA2™) 5/ \
¥4t dsi" do OJiegridgo fseds s il d s OL 5 dz0 N 1~
13.5 ddissdd 20 adscar)y Atf o B Oo d dzd Olsﬁisfr]W'
tcOfiseBEEo dzg j SMOdzy (5.9 dgdz, 14. 9 dBBsd
ftoj SteOlsddzd .¢ ASCts fisdz jd3 1 l5 tecOds 2 G0 At p O Gy dix©dgdalz 41 tsf) ¢
SAZOHdd A@Gt 5 dOfufs Ooddzd ¢ dzj2 r1rfad (
[AdZOYHOE h e BOd bkBteOdd, O Mmdjm' tMlsOsdd
CsdeHCl ( 2 dBdz) d dej2btcOdzdL 59 Odzd  dzO fiNaHGQdzdz"
1 sdzlkz yj dedz’ 2 1 Qf fipliste @ € RbBlo(RdkdB@)s;8 | j H d dzj dedz’ | St
1 CMistcOC s’ RSO dz2¥f  dzOBtetseo Odzd YjtejL dzf & 58 M
Ff Otcd o Odzq . I iz o ded?5-Os@iis B O dz{1M456ELH.6a03d3ts)dz'e S H d d:
BJ L HBY s daEpdfldnjeal ddaBifisio ABIaidze tc j OMLYM t6 O fn) isadBid i
odal j dals(@eA2.85d3ts)lz! S sistster 2 ff tod B Codndevj Ardf toipD ACO
d dzls j dzligq 9 tzfp d3j " dfo~CE@MdH. § dzd § Y6 CwWOMN Odzd ; ff tsfd
Isj &3 j 6OkztGr o toj OCydstzizizd Clidsf B’ d3ez)s B O adgjo
dzOfmr h j dedzer 3 tcOMmlsse StelstelisH KA K COL € ) le@®0 ¢ g o655 0 da
tsB) J Hddzj dzdz § { § fls MaEBOIsd  Chidzdizfjcleirfls ted®HE &z Gsgzd o
tcOflse stowW dzd ) di3d dzd 3O dz' dmishds 1 tsCdaizdrd) Wigddn Qe j
nlosBOscOW Jieso Qizd | dz0 HiRizts dz€ 20 OO + dzs d ot
g1t d L QlyjBizj o 52 fif toctf isizESBOAE O lshtdxfio OlAf , ¢
fjtej SCtedMmlsOdzdzd L tso ' sEGQHEE j flaOdz i dfj3Mmdl ) . Ir 40
Bdzj mdpszstse s Yo jlsO W dd stetse r 2.0 dzd .dz.-6]19'6CB A
R: 0.89(SiOz, EtOAC). IR (KBr): 3236, 3099, 3014, 2974, 2872, 1737, 1520, 1466, 1410
1390, 1360, 1341, 1325, 1308, 1296, 1240, 1197, 1141, 1074, 1059, 1014, 973, 937, 896,
768, 728, 663, '6% NVR (30 MHz, CDGEB ¢0.93 € FH, By)zl.41(t,
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J=7.2Hz, 3H, CHs), 2.20 prs, 1H,-{ 1 ) , m, 2H,B-CHy), 4.50 pr.s, 11 1&-OH),
6.18 ¢, J=1.6Hz, 1 C@)-H), 7.40 ¢, J= 1.6Hz,1 C(3)-H).1 O2 H (Y, 66.1;
H, 10.0; N, 15.3. @H1eN20. ] © y d f) () é265.9; H, 9.9 N, 15.4.

2,21 d d3 Kqldf tc ts fFldfef d tc O-b-ds i tots Fladdz  (2P") f tsdzlz Y O
O dz0 dzts @ R dA:80 (SiQ, EtOAC).l ' = th.B¢ 66% d30 Myts dzls e jsi BIMR
(300 MHz, CDCH#): ¢0.89 (t, 3H,J = 7.4 Hz, CH), 0.95 (s, 9 HBu), 1.84 (m, 2H, NCH,-CH>),
2.17 (br.s, 4 ,-{1), 4.01,( m, NCHy), 4.50 (s, 1 , &#1_-OH), 6.19 (s, 1 , C(4)-H), 7.40(s,
11, C(3)-H). HRMS (ESI, 35eV).] O 2 H:jleZl4649. [@H21N20]", 0 © y d fry d&7 d£48.
1 O2 H:R1R8470 [GH20N20Na], o © y d i) 1488,

2,21 d d3j Kdqlekz Is efleztf d tc O-b-af dlif to ts f1a0dgPL ).
sf ity Bi" dae@jinGadets 11d3d3s)dzCHCl2 (15d39z N
fted B Ootduded(0.71 6 33 BRS)dz't § OF Yy d s dzdzlz ® [\llfn a34
fitecj BjJhdoOdzd ftod € tsd3dzOls dats? lscioﬁ‘j Oklztc]
ttOL B O&E(dX0 Bdz) , GJtej &3j" doOdzd o Isj ujdzdy
md dzd € O®jodzwn df, 1- Et@¢ .j dalsd dz' stcOls Ctsdzyj dzlstedtetso O
tcOMmlso stc nictsdBOIstsE tc OMAMDIEtdd Adad MUBHICHL ez A My Is o ts
dL { dzs OO tlsétsdgw dzd f ted  tsdzHLF] digds dizts H-8P ge flals diz
Yo jIsO. 11 A tHRDH0.87 Bl.08 CHGL.p RYKBr): 3111, 2978, 2936, 2874,
1730, 1668, 1504, 1478, 1445, 1400, 1368, 1311, 1261, 1238, 1203, 1170, 1070, 1028, 974,
921, 793, 76314 \8IR (4008/HZ CDCH: 8 8.32f(sc® Hi-Bu), 1.37 (t,
J=7.0Hz, 3H, Me), 4.46 (g1 = 7.0 Hz, 2H, NCH>), 6.79 (br. s,1., 4-H (pz)), 7.45 (br. s11,

3-H (pz)). )C NMR (125 MHz, CDG): U 198.7 £(0)C(CHs)s], 137.1 [3C (pz)], 135.9
[5-C (pz)], 110.2 [4C (pz)], 47.6 CH2CHzs], 44.4 [C(CH3)3], 27.7 [CCH3)3], 15.6 [CHCH3].
HRMS (ESI, 35eV)1 O 2 H:jl8k’E334C10H17/N20]" 0 ' y d fntB]l. 1R85

221 d d3j Kqldf tots 1 df d tc O-b-dgif to s F1addz  (PL™P) f 5 dzz Yy O
O dzO dzts RLRy; dzls0O ) dztslzj +y dptsizls ®@ G 14 O 7 088 ¢ (79%). R = 0.84
(Al20s, CH:Cly). IR (KBr): 3324, 2968, 2876, 1670, 1504, 1479, 1463, 1398, 1366, 131:
1202, 1170, 1069, 1014, 941, 922, 899, 793, 764, 657, 612, 54, NMR
(400MHz, CDCl): ¢0.87 (t,J = 7.4Hz, 3H, Me), 1.31 (s, ¥, t Bu), 1.76 (m] = 7.4Hz, 2H,
-CH,CHCHs), 4.38 (mJ = 7.4Hz, 2H, N-CHy), 6.80 (br.s, 1 , 4H (pz)), 7.44 (br.s, 1, 3H
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(pz)).*C NMR (125 MHz, CDGJ): 1 136.9 [3C (pz)], 136.0 [5C (pz)], 110.3 [4C (pz)],
539 [NCH2], 44.39[C(CHs)3], 27.7 [CCH2)3], 23.8 [CHCH2CHs], 10.9[CHCH,CHs]. HRMS
(ESI, 35eV)) O 2 H:jleB18493 [G1H1N20]", 0 ' Y d M8 tas2.

237.4 d d2Lim kY dzjf§f a0 dzts d dzff d B L ts dzO 3

[Cu(hfac):PLE]e. & d3j ' 2 (CQABE B.17akck)s)dz/PYE (0.03¢6 0.17 d3d3ts)dz
tcOMmiso BLYBITH.Cl> JH 5B O 9 @B'RHdEs | @ D s dzlz y j dedzlz & fyd3j fi
Yo jIsO or Hjtey doOdzd o ‘Csls¥tpiopsdz2sigzkej {f Pwl d4
Yo jsO tlsWddz Istetse r o Ouzd . tc QBHE. HRHEKB0D):. 34465 298591566, .
1643, 1604, 1560, 1531, 1482, 1403, 1356, 1316, 1256, 1224, 1148, 1108, 971, 944, 922,
766, 746, 6 '8.0 ,\H Go2tS: C(3mO2 HB 2.6fN\I34.0, F35.4 CooH1sCUF2N20s.

I v yd fy @) egts86.5; H, 2.7; N, 4.3 F, 34.7.

[Cu(hfac)2(PL"P)2). & d3j fiPL"P" (0. 07 ¢, 0. Gybfagdydfs.dD 8 6
0.18d3d3ts dz! ) tcOMmiso SEOd] ®Mis®o dydalzd dzO. 1127 fWYo i
Cted Mls Odzdzd Y4 M d 2o Jdey =daEzetHs YrpojjldAbztssIs W d dz! Istetse '
dc j f sOdes 3, Mkh ddzd O etsLHEZAj o Isj yjdjy rx t
0. 012 w (cDWAR (KBf)2 3442, 2970, 2878, 1665, 1644, 1510, 1485, 1400, 1369
1315, 1257, 1216, 1150, 1105, 1088, 110BH,
(%): C450; H 4.7; N, 63, F25.9 C32H3sCuF2N4Os. 1 7 y d ) &) ée=14.4; H, 4.4; N, 6.5
F, 26.3.

[(Cu(hfac)z)s(PL™™)s]. & d3j PL™™ (0. 05¢, 0 d2Ce(hfagsd§todz’ 1 8
039BBEdz ) t©0OMlso SELD dfd Gd)ls O dayddizd dz®CA 1 24 © O ot
CodMmsOdzdzduj MSd2 fetHbkSls L jd dscs yojlko
G j f s Odztsdg, Mmkh ddzd dz®@ oGsL HERjsHd 07 G ARz 1B
IR (KBr): 3435, 2979, 1642, 1610, 1561, 1534, 1480, 1401, 1357, 1260, 1049, 1107,
950, 922, 804, 767, 7OBHjGE2HWHKNII2 BIZR N
CsaHazCwsFaeN4Ora. 1 7y d f) dej 358 H,2.B)N:3.1 F 37.5.

[Cu(hfac)(PL™)] d [(Cu(hfac)2)s(PL™)s]. & d5j RL"P ( 0. 05 ¢, ) dCu(iEa6).czdst
(0.12 G, 0.26 ®BBRSEO] tChjdDotmvwidr] @GO 51 24Raxp "
CtodMlsOdzdzd uj MS ¥ Mdsj M GesHEzS sto tsdudljdids Qsdgt
fh ddzd dz® oL HERQ d ' mius®dekdzd . flt6q 4 A
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1/ ¢l ¢ 3. tryvf2uduv3 R RM [lHUCMT [

3.1. wddasjL, sty kafdzd GdFIPd@I@S, 50 2t O dgj5is d d
H d 6 d-eHedsd3d H Ca-EdirifE ¢ fyd dzi 1) (

]l dzdlsjtcOkztcdzsdz BL Sty dzOea ' 1 jBzlsfEtshory
or wWodzjdgdw WOCIsteo, BdzOctsftedwismisoelze h da
Cibjtesmf ddeso ' 7 [M®Of&EH'VWA] ¢ Mo dzd ftotse j H ] dzf
ftoj JdRBzM j Miso j dedets dzOf tcOo dzj dgdz" | d2O dBsHdW JdE O
L Istodgzdw dzgdy Mistetsj dzdv § OO 306 dzd Is das cdsd3 | imEsO dix
Odz¢ ddz' desc s L-Bdgj Hisdas)y dgzvizd of H d3d wlzOL tf dzits dzis €lzp dzd ¢
o (B dzj MO HEts dZOMlstswh jets ot d3j ded dzi BT ¢
HOdzdzts ¢ 5 s od@pipdd*j H Mis 5w dzO L OH OyO, f smoeowh j dzdz
LS 2-(1-4 Is d dzd d3ebe] @), AseBls | Is to O-dgfrHs off alaf-tHigfwd H GBist dg1f H
s¢ Mmd dzO

[fJOw ! dzO HOdzdz" | (L[44]dzd B wBIls kst detisB tis 0 €
mMddals j LOSs g iz d def™zd Wl jteoar 2 dL dedrm ftoj HY s5dzO
LOR) MisdIsj dzw ) ddB3dHOL sdz' dzf @rn ] BEH.C zcdzv 6 5 5 ¢
HdJEedHtetsS Md d B3 H OL tsdzd H ( dz, i sdzlz yJ dedzr 2 9
dd&zdH &S ®©dzB Odz! H JBd{fg(Oc ¢ H 2 t5-B,FHfdodfzIslzfsdzB Z Is O dzO (4
Hy 2MisPhpj ds3ylsts HftcdotsHddzs ¢ BOL o OBfH dz@ Gt
fsfdzj Hizs M OV MseO@ dfd' v OLAD dfchizjgf ebthyds ofigftg ofz] H d EUSQupizf) I
ficdosHddzO ¢ BKOLBOOd® MizimMd dL sd3j etso  da
woo dzW dz{d¥ Is qedzd d3efi-ef @), AsHeals | Is to O-dgHsdf ciaf-tHieltskd H BitstE dg d H
IsCftd o R sH 8 3 %) dzj LY ftslsiOoyd dz dzdh + ~5 %.

0 ﬁ—% % N-© % N-©
; _ 1. KOt-Bu = =
N N N
N 1 OHNH NHOH N 2 Et,SO, p N s S N
/Y [ “mea 0 L) ()
OM®A % N

NH 2. PbO, EtOH NH N

~5% 83% L_

3 L5|m L4Im

bR j®BO 1 jteor 2 fosHAH € LEYdlj L2 dzedlstetsC fiyd dzts o
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fiLEd sOdeds &3 S OL Odzfyw o IslEMc @2 7 j BB,H A
ftocjHYf sdzOG O h 2 99 jHJddj 1 Isd dz’ dzse s L O
fejHh Mo JeatetsC Md d Bdd4 B @G ddes Odz' HIL4 d H
lLOoddisHj2Mise dj FuS@dzp H 2P| Is Siz] HOD OB s of
1-4 Is ¢fda] B H @ (B dz -1 1ls o] B H S ©dB Oz B NS EBOJ B o
43%, Colststckzt HOdzjj BjL t©OLHJjdjddwY o8 tHJdzc
SOCdds sBOL s Md3j M+ 6fEtsd df ddizalEfOH, dzHtg Bizdn@Lylasd
fedistsds yj dzj o sR"ded fesC iff @y ) dzv dzd ) § sdish
Aot BOIscteOW d LI LAY L dzdz! 5OIsjdzj dz" fp 9" StsH Oc
OMYJ O dz0 HfdBdsH@ ®@dzs Odz' H j G d H Ppts i s OB 26

Mstslse j shise j dzdats.
0 (o) %N’OH %N’OH
U3 e 1y e g
EtZSO4 N HO-NH HN—OH HO
) Me,CO, 80°C /) ) MeOH )
4 / 5 6

J
Yo \ Y /
43% 40%

46% 30%
LSim L4Im

tnjBOsstes? fHAH € Mftablft iz ddlstetsC fijd dzts o

1 1L LY ZHOdzts iy 9" tcOMmisdls! ® odH]j COYyJ
fsLotcdzddkts ftse jMmisd o tjdidscj desiistelzC Iskztedats j
f 5C OL QdesB6.dz0 dits dzj S8 ZOR tc OfMissw-@d e e f NOR  Isd 4
dzdlstesC Mddztse d dzj 3 Olsil e 2 &540R cd ©dzj BBy RZ 9 ¢ 2z
dB3dHOL sdz! detsets ydSdzO d dad Is to Oidy-Grez K @ s © ) o gzz
Hdsm g 13. 04, n@vketsd d&jyHE 1 Isdid) drdd qiHg® s
yqede@dk. 2 d 6j0s fripslh jfivlsisds o
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Lﬂm LMm

t (B ulstets dzd j LIBH NS &z oz

15 HOdMdzr d3 i3OG dzj s d 3Ly AE*'TE 8 B3P ded 9 ¢
Isj B jeObkzte L dzOyjdedj + W W J S lsicfpdessasts B0 Gtet@Hsoh
1740, Sttt ntshts MsedzOMizjlsmMy M Isj sty Isc
HdzZv BSHd@sEts f OteOBOCE dad IsSzsic sd yg €z e © y IB)tsd fifitfsalds
9" Hj dzj taiat &S Qaftisd). ) od O dZOY Hj dedd 5B a@HLAZpED
fsflsi§jdds bdgid "0jlshv Off dkozzs o dlsih " i@y dz
L dzOyj defficMBsw dzdzts o h dtetsC sd3 Is julity teiPdsdzHe s i3k
B0 dzts 2 9 j dzd yd daj 5B d3j dzdz’ n oLOddBsH | 2Mise d2
f OtOBOcdzdIsdz’ = yYJj dzstetso Colstster j ftotsw o dzw b |
WjtttosdsOGddzdlsdz 2 R OOCIsj te 5B Iz dats s dzd 4 OYBBIKER] &

0,5

°
°
°
°
°
[®
'4
0,0 | | . |
0 100 200 300

t dB7 1 Oo d fuddgis iy ELa(®D DT ( y[I14].
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vsO0Cdd3 tsBteOL A, B' dZO tikh j Misdtyf ZBj dgsu @
LOBj MisdIlsjdzv Hted Obtsdzjy OfgtslesY Is f dpdaz® cldm{d?” dpts
fsLosdzddzs dL Ezydls: o dzd W dzd j HOdzdetsets d L d3j dz.
tu(hfag), L™,

32uddzsjL d dMmimdzj e OHER);cle™s & dzj € Mtso

1 o Od B H JuufeedL s L Oo dfd Bshisd tls khdss
) Iso jtoH Iz® WoLk B dzd 9" Hj dzj dzr Cu(l§fapgftiz], ¢

[Cuhfada(L5™].d 1§ t5 dzofdRjj fotas) Ydzs ¢ 5 f)lsaAcs™8lp.dzdw [ Cu ( h f

3.2.1 wddsjL d dicihfEe(cnd, ¢ sdfdj:

[ sdetsW H j tods” 2 CUBaf{LENF M B[ dz fsdkzzyjdz o e
Cuhfag, L™ § tod Mbilsdatsh jdedd 1: 2 dL MBI o wDiis
85%. 1t HOddz &3 t & ¢ Gutads(iRy]j CdeakiftrjdCuTes [fils
s i d ) O dagsfar)L 1), [44,114] CtodMmlsOdzdzr Ctslststetsdts ff totsw
OCIkdo dzsfls! . sOC B' s § 5C OL Odpts L dafRAESD tj telzffw
cftof ¢ OChgf{M s Oczczise Mz y d O Lk § O SOu(bf&)aL YRts dy @ &
Yyt OBtz f Jietseo Odzd ! Yjlbo jteSOR3d M ¢ BdcdlsC
(3.790 8g8dzjd Hddddz O34 1C7EBAEUGZO ) dsdCulhfadh(L>™):]
ftcjHMIsOo dzff lBBealOCdEA ftodmzlsMmiseozt Is § 5H SIS
EBOLEY yjifsycd M yd QerOkdztd dtey IdasOvipipisvs wadzdd
Bisdzl h Clsts HOjl Mdase Oded | ftojmd s dztgy of kists dzj Syl
cOfMMmistswdzd?2 MmMdzeEydls ftodydds?2 slsfizlsmlsedw =& j
[Cu(hfad)2(L5™),] ( Cted fls O dzdz' C s B dzj C fM-Ged Bds]  offj L& OVdRO
OClsdodetsmisd ded fted tBdZEYjddd, dd fttd d#®Cc
COL dzdydw o ¢ Jj sdi ls@uhto('Qdisd Hu(his@@i"k] z dasd] dzd d30 ¢
(v OB dZ).y O
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125 [ 4119 725

©) (8)
dBB LY OCCO dBisdzj ¢k dCubfach(ls lz(C eI T)P) |

U OB BYORLBicOdzdzr | Mez®yJ &dVW | h dzqf dzzc dztseo ( Gt O}
[Cu(hfaga(L'%)z]  Cu(hfg2(L°™)2] [114]

) O Odj [Cu(hfacyL’®]  [Cu(hfack(L™)]

TIK 305 295
1.995(2),
Cui O 1.997(5), 2.262(6)
2.292(3)
CUi Nim 1.998(3) 1.981(6)
1.278(4),
Ni O 1.280(8), 1.253(8)
1.272(4)
I (Eti N)i Im - 69.2

| CNai Im 45.8 45.7
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[ Ocdzj ssr ddi3d uj ¢ sijizfaiifaped®N)d o AdefjoL Odzs, y
Que tBdzOfisd j&WKjEOBEG Y3 MG d dj &J e jflsshifpdzid
Ed3j dz' M O Ismw e fra KAt H6R9).0 r MsC slsj i3 j 5 Ols Iz te dats |
fMsec zOMmiz j Ismw fp bistilsdud Msdd ydisiszy fisds
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toj OdzdL s hdafmw ot oMmjn NBGGEI@IN<E d ¢ Ot EEhQE
HOdzdz" &3d (¢ tB OCMdOdz dets? CttstoH JdzOydd dzdls
5 K L dOukiafgsets Zdjde h Of lsfw.

My
32}

3,0 -

28+ ® .

2,6

L L L L L L L L L L L L
50 100 150 200 250 300 T, K

t dBZCC MY Jj tod i3 dzls Odzr dz@¥ v QGUERAPPLAEBe Is + ¢
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3.4.2. |jbkjtsh] Cathme):LES &Y dzj § fir

s s B dzL@Hfpe) MLE s OC Y j B dzd or Hjdzjdz" o odH]|
BsHJW dS Oy &d i3 B o0 ddylsi® S sdzE® ¢ s®) dedets B o
fddals j L O f jstos{ i wediasfadsl B [Cu(hfadLEe-1, [Cu(hfadsL Ele-ll,
[Cu(hfag)2L E'e-I11. [ 9] BsHdW S Oydd Ho kzCuhfae)) Wete ts
[CuhfadoLE-ll ZH Ocdets ) sz ydls: , dMmftsd LEw tOL dg

s 5 di3Y dgubhfggel[™]-lB "™ dz o Hj dzj dz & o dH 4§ jiniy wiEEsss
ftodil8AgL fjlstotsdzj 2 dztsc ts LW d te O -C tstedousdpjse &6 ts
[CuhfadzLE]-ll 5B teOL 59 ' 9 © Amddig'j { stiOdiAER) [128].

[Cu(hfac),L¥] -L I, I [Cu(hfac) L2 -1 [Cu(hfac) L= -11

 d BB A 56 OB §ff s Cirgltsin e HCh(hfag ML= Y o o | {@&BUJ da

[ ddelscj desiistezClskztedzts | |, d ety v jgemplsity i) didsdg) A
Ho kol whdgsa Citdadl &1 d Cl(hfadoLx-Il B dzd W{ShBY). [S ez ¥ j dac
O s®DT IsjlstcOc wdEEdDydgaizdz’ 2 650! His Oy d Ot ]ods?
1 CoOlsted Odz dztd DO5()dz88H(L) &.HPS@E) 1.986(2); ) , 2O b H dzd dz
BZOT S H W IS fi) Onac CISISER)2.347(2) i ) Ne; (2.448(2)2.669(2); ) . uNi®@ L
dzj L dz2Oyd s J dz! dets Iz Hfiaq ddy tdd®o dejsdzcfél . B 9lsd §f d ydz' d3 H
CokdNiO) = 1. [@7[5Mdgso desj ©OL ddudj o Mistes] ddd
L OC dzt YO  sfw €U Ne,O g fiplsty vidlzPO R dzfflly © ybts SsEsh s
dzO dztsy J dzd d (1 dftihdrp C)z ar{ OffplgdgO e dzts 2 dzj tetatad phckitgy O
energy [1291131]f ¢ OL O dz[Cu(hfd)et E'lerldftcd 2 96 K H O dzddDe dz'e jj
122516 1 ¥ / g3t da@rthfadpLE]-1l 5 20 G @45.880r ¥ /| B da'dzj HEso Ols
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HOdzdz" 7 Efdzse dwW R Isj tc i3t H d dzOCHtfagpL G-It Bots oz§ b Is
[CuhfadoLE-l Bty § Is fjtejntsHdls:? MO etsdL o tsdz
bt OdzMW StedBOYdY dzOH jy des tjedMmstedclzjlsmw  d3j |
Codzstesdzdtetso Ols! 1 ¢ ¢ Mmeyhipg:AEthd g ts s 8 dodz f3dzdizg ¢ s Is
yofmtse tdd kxj Mt ElghbaglsHipdlo £ uslOC Y B 5B teOL 53,
slstejL ¢ otej d3j dzd f tetsd fnSBEICH lis j ) @ &g )4 o oz’
[CuhfadoLE-ll. ) sdzd Bl dzOv  Chefacdlfd-8 @iEs2 des © ¢
ZzOctcj o Odedd, OS¢ d fHted HdAzdlsjiz8deBd3 7 tcOdzj dad C

(9,

t B Qulbtets] dodJ [BEdAHAL YA, MtcOo dzj dzB) Bz Okt
f ts dzd d3ts EUERQLE -l d  Cl(hfadzL B2l Vidzjdr 8 vyojlsts
BisH d% d ¢ O yd vzl [128].
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U OB d&zZd1.O© RL BOdMzdz' j H dzd dz' fno w L j 2Cuhfag-1dd
[Cu(hfadzL B -1l [128]

Compound [Cu(hfag)oL B2 [Cu(hfag)oL B -1l [Cu(hfag)oL B -l

T,K 296 240 296

Cu-Ono 1.978(2) 1.976(1) 1.977(1)

CuN 2.448(2) 2.643(2) 2.669(2)

Ui O 1.925(2) 1.986(2) 1.897(2) 1.984(2) 1.905(1) 1.986(1)
2.316(2) 2.350(2) 2.347(2)

Ni O 1.288(3) 1.297(2) 1.291(2)

| Ck-O-N 126.1(2) 125.3(1) 126.0(1)

1 mi stcd L Otcj eadMmistedtetso Odzdz -y J  dstsH qutafs®s @&y d ¢
[CuhfagLFp 5B tcOL Z8 Isfyw & o dHj dzj teOL H j dztsip Btta] j o
Yo jlsO ftod o LCN(Hfagedl] ddailsondidt O kAR s dz) ¢ & O
YyjtejL 15 tedgdzdelzld,lstsc ts, B' dzs L Od3d yd dzts, Yls ts
SBtcOL s Qo h gqEHmOdzy o dzES Ctod Mis ©OdzdzO R dzOB dzt H O
CtedMisOdzdztso  L.j dzf desE 5C @I dB®] fsoltstejddj Mmd
fsCOLOdks, yYybtt Mi{ssmis! BtcOL 59 OdzgMadil Flskty dz

Bf dzO B tsdz! ® Li(hfadglitts-Il dz Cli(hfac)oL Ee-IIl. Il Mmeter tyjtey
Ctod Mis Odzdzr o dzkz Is Gufhfathtc"Qoeltbitg ofy dd o8 r[ f) BCOm(ffgcd).L Entll . d3
v O¢, zOf ted d3J to, YJtediL 15 Yyomtse f sylsd

[CuhfadoLEe-lll BT 2O §&Ster SO L j d dzr d8d € ted fiyls O dzdzO o3
f 50 j tof GUERBAHE]-| sOC et tOL Bj 6O L jdzj dz § S tedfl
44y Ofed B0 . [ftejHjdzjddj 1Cc Ljdd & Stwdhkso
BsHI¥ dCOydd dMn teuaagrs]s th thdzd & ok f o[t d i) SSE8Cf Is
ftojoteOh j dzgdw QuhfacdLEi-e(tzy B). [
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Q

[eu(hfackL B |,
[wu(hfackL Ee-Il,
[wu(hfackL Ep-1lI

t, Y 0.05 2.67 5.33

()

[Cu(hfad)sL Ep-I]

t,y 0 16 442 0 A u

¥
[Cu(hfaQzLEe-Il |

t,y 0 152 0 A u 39(7 Au

tdmeo @ . ItjotOnjddi Mpgy(tieaf)l “To-te dufgbiari&s b,

[su(hfacyLEe-lll f sfydzy W ddz steOydd: Uj tej(B) 400 dBip tsitp,d3C
C te d fls Goagoias)sl =1p-1l  Cl(hfag2LFe-lll. A slsts fH j &zOdzr fy f ts¢
CedMlsOdzd L O0Ct|fdjd d&O ftjHdilsdsd [128] ¢ di

[ s5fls Ols ts ydzts B' Mistetsj MO it { tc sAfibfads &b dzts j
[Cu(hfadzLB)2-ll Istcj B S9 Odzts dzj 34 H dzj dzdzts @ s toj dzls @ j o
[CuhfadzLEle § Sfdzj j WiLdadlr 3t dzts € 1§ i ls GadE® RO Is s 1 dat
I'rwided dztsfy! , ulbt § stzd gngde” Jstey L § sEEHI Y d ¢ Oyd
"¢ s A A BN % J SIQMNddsH | Bp@s S d il Oddese tOW d .
sdf O yJjAdsBYj S O flsAebfdsltlem i sH dide] ) . | dezlsted
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YjtejHEE sy ¢ tsttcH CdPdy qfeadd .j Iz L UssCf{ftefdsQigs] H ©
sCtolzy Cuzddf® Lk H dzd dzj dzdets 2  ts iy Onode@rj-tskz 15 I fipdzd b © ©C f
WicOc d3j dzls 5@ Is gl s OO 5 dz dz'f As HY R SRy d d tOL dzd y
o W ICji@no d CUiNe, ( 5dzd MO j [CuttadsllETodll) , © © OGS y
cOL o SteslsO § dzsME sMisd dzdlstetsC Md dz! dzts G5O & dxiPg @B

t Il AtOcd] dels’ yj § sQuhfagls'Te-M(B) dGudisdetERR ( B)
[Cu(hfad2L Ee-1Il ( 9{1)28].
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U OB dzdJO RLBIOdzdz" j  Otec Opffjtflstoyj ufds Bd dfJudiadgfistiz] £ i) t
[128]

[Cu(hfag)2L e
gtsj HJd
I I 1

T, K 296 296 240
kgt A B A B

Culi Ono 2.449(2) 2.435(5) 2.495(3) 2.460(3) 2.432(4)
Cw2iN 2.564(2) 2.411(6) 2.518(3) 2.592(3) 2.439(6)

1.940(2) 1.931(4) 1.923(2) 1.933(2) 1.928(4)

CUllOnee ) 941(2) 1.937(a) 1.937(2) 1.049(2) 1.945(a)
o, 19509 19534 1951(2) 1945(3) 1.959()
1.950(1) 1.964(4) 1.953(2) 1.947(3) 1.9684)
Ni O 1.284(3) 1.288(6) 1.277(4) 1.278(4) 1.284(4)

U tc Odzm W ts tc BOWhERYLE e [ o Cui(hfag2L F2-Il, ftsHIso j toy

toj dzlsc j detsistclz € sz te dgr d3d L C MY § tedjdshdzls Ofgsd ,te § L s
BOGdzj ssrd B U MEda 1 B Hise Oded 2 dLEJ XY Oded §
[Cu(hfagLEpY [Cu(hfad.LE]2-II, € te d s Outhfat).L FletcOL & ¥ j  sfydzj
BOsydetsets tcOMlso cstce® B dZOYHOdZd HEs s j.dgH jdwO
[CuhfadLBlo f ted 5 K Mm@ o devdgjlaz v ®j R HBBJ 0275 K
ZCOLT 90jls dO dOdzdydy o dedrm W j totcts B3O dedfidsdn
2660 nBtsh s Mtse zOME j Ismw fn Is j ts ek Iswf dgy ) € Hfedt
dzj o L Od di3ts H jn2 fiflaptdd Qe dzd Is dz' » R[S zlsitc sd  dn4s2 .oy i 1] e
9" HjtyC O tBtOL YO Htod 2t7hG2K , o CBO§ y Jdadnjdzj 4 s
ftedo j &zO ¢ W OL 59 Guibiac).L Hay ECURfaE)HE]--11, [ yls ts or
Edsj dzt " jded § @ tzd Gd @ O@)j dzjshdzON H KdkdzPc 0 KH 5
§ ©OC Isd ujffpldzfifvade] o j dzd apff dgH2a)0. 1 dzd L & 5¢z0 G dd
mMtsslse jIsMisa zj s HJ®BGUhidxkldER-11,<¢ sakzf G4z B §te ts dCui @ i i
Cotegldt qHsdRBd dzed telzs Is Mddz! dgr | tsBdiRjdeder | oL Odd
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{>NDOIC?} , ftdosHwhdj fwOCkduimSd ¢ ¢ tddisd
Wittt BOCddlsdsets 5B A dzO dzO O dzls d WQdkEftdstietksa ik
COC®Rj dzk® dL OCMJOd des? SCtststHddOydd o 1 €.
[43,132,133]

2=

My My
[ WEPRL
3,5 3,04
3.0 T=275K
o 2,5
251
T=275K 2,0
20l 44y 0fmo
’ 1,5
15}
1,0
1,0}
0,5
0,5F ——
o @WD00%0e ¢ o 0 0 ® e o o o o Dostes 0,0 T T T T T : )
0,0 ‘ ‘ ‘ ‘ ‘ ‘ 0 50 100 150 200 250 300
0 50 100 150 200 250 300
t, d&3d dz
T, K
(0) (B)

tdB2@ CCMmYfjted ki dzls Odz' dfD)w: L dBDcdtdnjcolie figdsy (5hCF Kate )
d fsMdzjHkzEhOW IsjteRsor HEEGY SO B&z@Pu jyad jf ot B
[CuhfadoLE]o-l H SKE f sfjdzj HEZE M d2 jI€@) sdp0Ocdajdg dajtsdzd3jo
Q vjCu(hfactL®lpo s otcj o5j dzd Htod JjcEts KRS Hjtey Cj

[ Ocdzg ssnddddyd MSdd d tJ dzlscj desmistclz € Is Iz tc dz'
HOdzdzr d§dp Odzlsso tsa d d3d UJ MSE d ¢ tsistts@@MYJ Is s dzd i tc
U f syl sdasdsj tdats ¢ SLE]HIC ud h fdasedy € 2 dOutbfdgslc)stl f
dimy sdz' L tso Odzed § d3 H Odedg" Gy yjesy o el Hodridjd dz'd3w  d3j Ist
brokensymmetryDFT (BSDFT) CASSCE Ctslstste’ j HOo9 Odzd B dzd L € ¢
sBd3j dzgdzs e s oL OddiZsH j 2 Mlso JU OBdAdPRPYOOY HIS2 dL d3t
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UOB &z O Quig ded W Ot O3 Istetso 5B d3j dzdats GafsFledll O
[CuhfadsLE] -l s ¢ dzOfdets Co ObtsoatsndiBduj MSddz teOMyj ls

[Cu(hfackL Ep-111

u K 240
[ J IstsH BSDFT CASSCF
J(Onoi Cu) 28 "nd3 29 fhds
J(Ono T Ono) i 112 "ds
[Cu(hfac)oL B -l
u K 240
[ JIstsH BSDFT CASSCF
J(Onoi CU) 79001 H 1 95211 i
3(Ono T Ong) . {4 i

[ &2¢ & &Y EZICAfa@pLE oIl ) ts O f) f s EVOdad-3 0% BSHFT H OY Is
W totesdBOC dzd Is OB Cis e RS gk o Istoj My Jdzso 55 B o3
{>NDO-C?*i ODN<}, @, Issdg CASSCHRO,7)NEVPT2 W j tets ts (3O @ daclshii d;
Mstlse | luHiplsdy) ZgdEOO BJRI U= 29MBd MY j s dij dadats d3
J(Ono-Ono) =112 o

| fdzz 4O j Cuihfdot Fls® BSDFTY 5C OL Oz, ylst B &3 dadz
wodw jlsiw fdd dzs Odelsd ¥ j tetes 3O E dzd Is dz KOndiiCu)o j
=900t Yt M Ok  Is Ot 1H &d dats 820 dgs o d ¢ dz’ &2
M sd L €ASBEHBLMEVPT2 HOj s bEGlgdEis oL Od BsH
JRICU=1952ftkd dzj B Bfgdz ' jstetsB dB3j dz B Y HEZ dedlstetsC fiyd dz
fesd)ylssyds 2 d s dz J@yoirOgo)=Ti indsizls | ¢ & O dzts o

3.4.3. J1iljtshnf eCabmeiL "t sdif dzj ¢ mr’

1t oL OddsHj2Msedd 1 CHhthdgsd ty -1 @ ssdtydudit
Eidtse d2 ftsojHjddY tj 0S¢ ydRis dad dide df Debfljgde h
ydsdazdud m<dJ H d els] il [dCu ( BBk awctgtsmis ¢ d Is
LjdCdEsdud) o & S tedmlsOddisdiadldtsd &g &0yl ¢ Is iy
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fesojHjddd dej0Mmbda & tod 11§ A j o &Kz GgidssH j 2
Cu(hfad. d L"P" ff tod o tslsi @ Is)¥ jsB tc O L s sH@clg] te dasi@fe)-L [P -1l

Ui ¥ sulf sdabdsj Chhsak "o} e dalsj L § Cdfdz ¢Mmr  dst
odH] MBjMd CtodMmlsOdzdazss, SClststeOW ftsHHOY IsMw
slsdzd yos smw d 5 yojlsk, Cubfagil "W tetg dg jin.ls Op wzef f |
sBi Yy @3dzr | B tcOL 5O ©adptizsieisls yigyagdss 5 Yo j Is O, |
[CuhfagoL™ -l T f dzOMils d dz€ € ts o J delzflzasts ¢ G o[Quiki@r).L']s

By JIs SOCI5Y] o' Hjdzijdz © ddzHdo JHEZOAz! dzesd3 o9 dH J

i ¢ g ‘

A . i o .
[Cu(hfac), L] [Cu(hfac), L™ -  [Cu(hfac) L™ -II

{ 83 s 6EIehEdhL™, odH StdhlsOddss yjtjL &

l smdzy GlsH jdOsydssEls t©OfMis o Rubiad.L T i fiflsa) dedz'j
dzj 3J Hdzj dedets  f j toj a3 Mlsdls! D8 jdgisdets e jodbirfs’ [ M@
fsdzd S tod Mls Odzdzd yj MS d 2 toefemsts Qudg’ ¢ tizfifjst@so dfle s d d
BstetsL d dz' dztsi?l 8RB WSStz O h 28 fte RHREA o fis tsls st
BB dzzls € ted fls Odzdzr dZzZOyd dz0s Is MOBsftotsdL o Sdz'
SlsHjdvis! fw d tOL dzj sOIs! Mw  d3j &z sH d Mf dzig () etztizl
Ljdzjdzgzs BCttOMClEz 5 MicOo dzj dad® -9 st d)G dz H alas i
1l sor h jdedj Isj B jEcOBOEE| sHzts B S tstew jIs WicOG6 d3
RMMdzj Hiso Odzd j 1 C¢ Slsdzj sO h (A sM¢ sdzC tso {f
[Cu(hfagoL™ -1l 1 ted ftsor h jdedd Isj B JjteOskzter tcOL ok
[Cu(hfadoL"P]o-l, i tsCter IsT j fdztsj o3 : itctOrindslipd Hndts(d O dgdiis
f 5 d3j Msjcesdzi d ¥ tc OC Iststdss d fitf AcEpOd dz 5B dz@ ¢ 0 K.H 51 8 04 L
f sdzz y g dedets d3 3OMMdo § ¢ Ogatled &3 2BstEtsis § fzlz yJ daed ®
sftejHjdjddY 16c) EHOEsM! o' Hjddlk! Istd
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ddzH j S tctse Odzd § Cslsste’ m fsCOL Odzts, Yybsts s
[CuhfadoL™P]o-l, O Hoe ji [Guhiageld™E]-Il. € Cipfjjdes, e j
SR dZOY Hjded j &3 L O9 j H ts dB(lefas).L Ris-thzis & tc § fiplsfoa@RdRE@zsR  Is
Hts KA40ftsCOL Oizs?2 yssdz®Mmisd twOL tolz" j dzedWw H Odzdzts
dL d3j dzgj dedw o MmbtekzSlkztej doj ftjorhOels L dOyj
sBIKQO. 1tod HOdz dzj 2ddpidf KRBEGE S jo dzGuphfadiadz™]f1I
tcOMisted fidd osd jdg fimv) dzjlsdedsjo f"OUgQE) HdzW Heoka 97 HJ
ftsC OL Odzts, Yls s  tCddfac) <R gdts i wlofwd diz¢ sB tc O L tsd3, B
fmMdzj Hize b j ¥ OL sGuhfagL"f -t Pr ®w(hfacL" ]Il tsB e Ols d
fsor hjdzadJ Isj B J cOIskzter f Cufhdathb"gIs1l, ¢ Isterta @L £k
f sded ¥ 4 dzd d ftesdmMrsHdls flstckz CUhGRAZOB-1. |s & @ difin Wit
fjtcjrtSH o d&BRt Mtsttdkz ftedetsHdls ¢ dL d3j dz
ftep5KREC tcdMlsOdzdzr tsBJdrm BSHIJVWJSOYd2 dBseckzls Mt
Isi ud ddd GBHO.

et sMisQodzj dedj toj L zdz' IsOIsse tcj dzls ¢ jKifsHiflsQa bz
Yylsts sz dicew cOL 5o Odzr BdzdL Sdd&3d s Mmlstetsj dzd
(t d m64) . 1 sM¢ tsdz’ € k2 Cuiféax)e . dzbiznIs ts[2 yd o ' i ted
Isj B j cOlsilzay j ,dzdlets MistczCIsktcO® BT dZO &K totf ta g alzj HlzC
qLBtOdzdz" j] Hdzddzr MmoweiL j2 Hdzv OnBfdgit % H.0Jjs®Cr dd
[CuhfadaL™P -l € o OH tefOdstet@sd3d H O dz! dzfs j ts ¢ Bz Xsjs decPj Iz ¥ Qd
1 CoObstedOdz! dets? ff defp§ SHIOHBS@BY M PGds'dIR | 5L
O s@facdNe, | SCtsteH d dzOyd s dzdz' Glii O land &21ON te GeLOdRfIs @
ROdts. 1 dzdL €d o i CurP-tkd U dajets af dztizje das OL dzd Yo j 3
COL o tsddgiasiz s dz' dz" Fd 8@k § RE § SCatipchldy]sIf asd o SH ¢
C dzOdzd yd ¥ ClasdafdisSoAjns odeaiac di Hé Oha(@BIsOERS. IsltBe | ) , ¢
L dz0ydls j dz' dzts Cughbaddzddi-lf. of O BizOte dzts2 1 dzj teicOudy
9 J dzd WIHUA.i37 4. 9 ¢ p CuhEadzl "1 d Cl(hfad.L" -1l § tc2B0K
Mstslse j Is.fifldoty dzbips d H j Is B dglshe 22 Is Is j o dss H d dzO d3q u j f
f sdzd i3et@d® f sdzd > ded d Isd B J 6Oskzter .
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t B4 1 dwHjtedr jo)[Cutbleeplo e ¥ § dzis-@40K; [Cu(bfadzl "P-Il
(StOdy j KOV () B &G d | YJ weaslsS dzif daf dilz Is o d d3ts dzj( 8D &
ftc Oo dzj dzd jd ofale)oCdrjdezd j [ClMfac).L "E Rt Cli(hfadL Po-11 [128].

v OB &Zd4 O RL B Odzdz’ | H dzd dz' Culhpiadbll™ 21 d dC(keas)slz™P] 4l dzw
[128]

# 54 HJdgj dzd [Cu(hfaczL"P]ar| [Cu(hfagL "2 Il
T,K 240 240 296
Cu-Ono 1.983(1) 1.981(1) 1.959(5)
Cu-N 2.5940Q) 2.557(2) 2.576(7)
1.910(1) 1.916(8) 1.927(6)
1.927(1) 1.9329Q) 1.935(5)
Cui Onfac
1.996Q) 1.985(2) 1.960(6)
2.331Q) 2.298(2) 2.276(6)
Ni O 1.299(2) 1.287(3) 1.307(7)

| Cu-O-N 1253(1) 1261(1) 127.3(5)
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) 6d  dzO ¢ eQudTaERTT >l ff ZCutfado ™™l H s ~KBRBEJME S

tOMmistej MS do Oded j , dzj L 2Oydlsj dz detsy s dzOo dzj dz
Lj dCdetsdydzj o scts de@ BB Odzy j o 2 (

td®s 1 dH Cte|lifdg@PFOHE ( dzj o ©) d ¢ BIKA| i {206 &
[128].

RiNMdzj Hso Odzdj] GBMSBEEO & dkOsdoh jceshmw (
CodMsOkdzO §8EOL Ods, ybkbts jet 1 6c -miststsajj tsd
C s dzLOHpQL"o. RL EYJ dedj Mbtesj dzdv L Cuhfacels®s
fsLotdddks kNMsOdssdls:', vyt CtdfdjSih cBLOL
sdf O ydfsudsn. ¢ d 1 (

t dfpe.  wlstetsj dedd W tc QatidgjcdelOed Y § g s @zj § O odd M c
fls to k2 ¢ GuthtagL™fle, -O'ls 5 d3" s-afts LOYFY ) S hefr [ARS].

Il dzgzlsted yJtJj2 ydted HEE IsmwCu@Nsls tcGudizO y d ts Gztzls
CoOHKObds] @Oiadd J bayf sddzV j Is Y- HISO  dHiddOw ipildz
Ols ts B3OHBI d tc OL tsdz! dz" drdzd y dHSodztsipy On@ s tis FRSidisdd dzdzd Is to ts € f
WicOe d3j dzlstso . 1 smdzj Hdzd | 9 nBHWIS ) MsMlsOo
{>NDO-CW#*-ODN< } . [Mdeso desj tOL dzd yd j oj sipk tc o] dzd
OCmd Odz! dzr ~ Mo wyL j2 ) CoststeH d dzOy d sdzdz - L



s tc jHskls  dz' dzs € s
1 d2Oud ded v
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LR Ofs IsifeEidis dsle | dz! dzts
HOui dfletzd GibONoLinds fls O dzw ¢ K o ff g §/AB.646 4 ( 2
2. 470(3)YsBf39488(2) d 2.

H OB S J sl g s C[OL O dzts

90 K tOfGiiBwdChNmES O O s fiyw
IsOC Y § ,[Cuhfds "™~ § j toj 7 t5HA(Isfach" ]
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