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N,NNjlitosyl2,11-diaza[3,3](2,6)pyridinophane hydrochloride sala s pr epared by f ol
procedure with?®ome modifications.
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di ssol ved rboyo ns ttiermmpiénfgh eantr @ d d i tp-toonl uoefn eas ugdldvodesrg
64 mhhol ), utrhee waisx tsti,t hed foaptbamed umder 5r0e0d wn
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Acet omBi2tdlLi) |, pahds oid2d §6( 16. 0 mmdl } owée hangad dréruerd
at room tempematwarendfitep tadBios (ecth otf) pmmet Hi ne
32mbo,dt he reatcturenwmbs sftoardaydhat r&@ odaGorc omicxetnu
under redacetdhenelpamli)andas dadderred at 50 eC t
30 min. After cooling down to room tempewashee
with water (ca. 10 mL). Thhhe nc avlitled cstmadddicbedu dll® O(TdHaF
mL) and 6s@t@€@oreidssaol vd otrar3d@beanimpodmc &kt ure was f
insoluble solid
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(s, -CBH,, s A4H.E{MCINMR ( 10DMB@:) 155(.WC) 1 4oLer)5
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T™W4H NMRAOO MH3,, DWW 8dpHHz 4H) , %04wk= 39. Gldiiz 4 H) ,
7. 33huEt 7. BHeW2H) , 7 2B (7d GrHELAZH) 6 4 .S4CH8 H, 2. 46 (s
CH3) '€{'H}INMR (100 MHz, 1BE®XH, (I1843)..9 ABCk) 4 LPRPG&) 1 (
1300y ( 1m2CGry 1 ((3G) 3 E0CH2-)7, (ZHs) 7 (
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2,81ax,aj] (2, 6)py¢YNddinophane
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2,11-diaza[3,3](2,6pyridinophanew a s synt hesi zed by foll owing r
modi fications.
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preci pittlagairogretofpr oduct THDhieolnge nedvafsidlnttréantaa a oa d
reduced preseat Rgondd Imd()l 5a nd sftorr r3e0dt omitd UTEDbeaetQy e t
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N,NNjlimethyt2,11-diaza[3,3](2,6)pyridinophan@® 0 m§0Q . 1n8n8o)l ,was di sedovgd i
acet oand rMeOO®y (FTmMBQ. 2nMol ) was added to the sc¢
stirrledh,fsorh e htoal Icirzyast i on by vapwoeirgRedfr ysita@amn w
coll ected, warsdhreide dwiutnhd eert aveapcr ol ¢tu@® e C)NV € BB . 9

m g 88%).

'H NMR MHzC e td) n €7 Ef=7 .HBzpHp, 2 HF, 8 Blin= ™H.zBrHpy, 4 H)

4 60 Fp=1Hz, CHN) , (3367 HE, 4CHx-NPy3(2s.,4 -GH3), . N
TE{'H}INMR (MHZB c e td):n el %8p) 1 37(p-Cry) , 28(BCpr), B(4RGH2-N) ,
490(-CHs), 2. @Hs3).( NC

1% NMR (376 MHz,a c e tdg): A72.5 (d,Jp = 708 MHz).
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NMR spectra comparison before and after react.i
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3k211206-gthylene-acetone
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Cyclic voltammogr ams
CycVolctoagmmomsunder
Cyclic owgolatmsmmver e measu4-&dl umM)ngi s 00 .UR UNVP fissio lod t
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ferrocene (Fc/Fc= 0V )IC8 B3wer e al so measured under Ar ga
CVs were measured three times in different con
First, the solution was purged with ethylene gas for 5 min, then CV was meaShesthfter purging
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measurement, the solution was purged with ethylen& gas.
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Phot ol uminescent properties
Tabl.e BHot ol umi nesRemtdsbe npsop e2dtabader N

Compl R In cryst a In P MMA
Imaf{ N mM PLQY Ima{ nm PLQY
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Summarrye porfe s g retpaotmbowed n uC keetalry | en e

2+

Q

compl exes

X \Slu/ 0% ( Cu'H ié\( ol /N}:uf\\ MESMQST“\N/MGS 7B\N o] HE/N N;C“*H el
< e U S < S b
N, 1vco; —=w o - QT»C.OA-
N>><: cu—|| [\;_D o CU_H O O C'/\A(afc“/\\ \<I>/ Ojv/'“\c“/“\vﬁo
CsFr A /N N S oo =3,5-ClyCqHs , X = AI(:)C(CFa)3)A) T
° P F (phen)
<
C=C bond length
Char tThR®lpr esen'tathhiyven@ucompl exes.
Tabl2e SompaCiGomomd | engths and coordinated
shown in Chart 1.
ComplC=C bondi)!l eng ReferChemical oHghift of
A 1.37-5(897(7) 6
B 1.365(3) ! UH2 . 927 4 . (76D)
C 1.362(6) 8 Ui 3 . 487 3 ( €De)
D 1.359(7) o U4 . ,{0D:COCDs)
E(bpyl. 36)0(BH33AB) (1!° ihd . 84 (bpy)
F(phel. 3610h2n) 5. 02 phen)
G 1.347(6Ar = Mel? U3 . ,0B 5 ( B0
H 1.346(8) 13 4. ,@d8 8. 9
(X = OTf)
| 1.334(4) 14 4. .,8d85( €DL
J 1. 34 15
K 1.329(9) 16 hd. 4a@ DA
L 1.03t).33(1) 6. 17 45 . 412 2C OCH)
M 1.325(9) 18 4. 9838 9 ( 1)
N 1.32 (1) 19 5 .,Z2RCOCH
O 1.361(4) (Ar = 2(NO)CeHs)  2° Uy 3.51, Uc8 5 (Ad= 2-(NO2)CsHa)
1.332(12) (Ar = 4NO2)CeHa) U 3.68 Uc 8 7 .AB= 4{(NO,)CsHa)
1.355(5) (Ar = 2(CFs)CeHa) Un 3.48,Uc 8 5 (AB= 2-(CF3)CsHa)
1.370(3) (Ar = 2F6 Un 3.59 Uc 8 5 .AR= 2{F,6-(CF3)CsH3))
(CR3)CeHa)) ( CDl
P 1.36(2) 21 ihd . ICBCOCH90 )eC
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X-ray structure determination detail s

Ther Xy diffraction dAartwarfeorc otl He cdierdg loem a@r YRS tgalk
(®@oniometer) WwWRZMOK HPYLIATASBI xel KI(OawIPeBéoro
anfl oKUCUl.i54 1B&405d r adi @achom mmomed by mearnlsheof
performancMi cmoddBaXdf mi crofXrcay telaé edvas ThekV,
di ffractemet ppedasvith a ®&igabw GHMNMp sy aXueinieafbd x

crystals ofermpiporoprwane mMoumted on Mi TeGen | 00|
unit cel |l parameters were determined with thre
Mosoer@and six sets of a total o26fp d.Di tniaamso wi rf rta
Cusourlte.ddt a were collected accorvgdang Miodale ccoa
constants were determined by gl obal refinemen
Lattice wizagas moalrud ei.ndenxed and integrated wi

t hGer y sPAlbias a reduction package (Rigaku Oxford D
not show any decay. The data wer enc as IABGEIPAE & «
modul e: Numerical absorptionncowveecthi manl bagade
and empirical absorption correction based on s
using equi val @GRAoafull ec Aat@in @GN eSPACHGROULMI mGX t h
suweee usegdkifsorofamalst emati ¢ absences and spac:¢
The structur esntwg@ mesaspomly voeadcShid BuL<Xidrié’d 2d r ef i ne
he-mfaalrli s quaass DNHEL-XQL18%Bjch uses a model of
asedphoerr i € aCaladwlmst.i ons were maWnh@XpEr3 osme
ragns*No-hydr agems wer e r ef iTrheed paorsiistatornoesp iocfa ltlhye
thylene |Iigand and [ N]J]H were determined by th
i sotropheapbdbyiti ons of hydrogen at agmsrodfat megh
refi nemealti zZvéed ht éetdredabteer mi nadgbeThleeoFberi by dme
were inserted at the calculated positions and
Crystallogrdphic data for
CiH2€ueNsP, pale ye0!lDdwl pl afko0pod mwl.a0 4weingit 47
mo n o c PZ/a(iNco,. a=141)3 . 24 D3 715)50r2725.)9550 31 196. §516
V= 37743Z3(8B) =295 (dRa)Fc K,. 6 78 @uKt)m = mBM'FEO00) =
193 Gsx/ A nl0/000. 804; 63512 reflecti OngswaRe&Aimdinlge

® T T —

OhO 165 kO 15ji27ah@ 28), 7838 of Rwki ©h Re86&. W X
compl etcdonfe s7s5.t703 5 A 9e9me7n t%.o fT h%e5 3 epfarnamet er s wi t
RL = 0. WR65= ando713 for I2300 Redd eCkc.tWBRNZ and @ 2 4
al | dat a wiffti9t glo.oddnBasass i dual Jgaxerm td.oNT0d Sabreldj t vy
rms O0.051; max shift/e.s. d. in the | ast cycl e

Crystallogr &phic data for
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CikoCueNsP, pale yellow prism?30.120mul &.WeifghHt C
tetra4aino., aE0O8)YN, 00691 8)2226(29844yY=iZ2, = T0. 25
95 (RyrFc KI,. 6 0P @ukKE)m = mmiFe800) =maxl&*®d;, 0D0/ 0. 65
eflections werde @ o7% .rea%*3eAl § BOP6BIBAOGO 102 lal o
21), 1086 of vwhigcbh. R4 80,. @Di4Pueetdohed . 663 A 99,
refimtemef 90 wpahamBetrerssraRlnts 0c OB O p@OA 074 2 f
refl ectl>old)s ®Rid=h 0. WAR6 6= an.d0O716 f or aHIliStd alt. a0 8wli
and residualjmg/lenc.r®Bl @8k ertrnys 0. 042 p . max.shin
0.000.

Crystallogr &phic data for
CoHs€ueNsP, yell ow plank (0 16f00dm@dl ®98ei gio 059 imd
C2d¢( No. a=151)5. 7 889 (8x3)0(i4,83 30Q0. 87B 1 397 .iV=1Q2E6BG) B8
i3Z= Z, =T9. %3 (da)rc K, 4 8% PpKE)M = nmMLFERO00) =naxl Rid4;
1.000/0.662; 49861 refldcQ i3onrrs2 2eAiR2s c@d 3 Blokt e d
O 12j31alm® 30), 4462 of Rwhi 6h Riwe 80e @ubrBipgl ueet ,@anfe s s
32.229A 95.5 %. The seWwinhbméntesfRLAFZF60 pGiRdGre i g
0.0770 for 4116 0XefRbawlcOi OBMBR wan@. 0788 for all
off iSt 1.053 and resjmdus@iln0ebB0Z.t4a8080 ed mas Ot i96td/ e ma
in the |l ast cycle 0.001.

Crystallogrd@phic data for
CsklaCuFiNsOB, yell ow pgriOs.nd6(20.168®B. Dde mumma weilght
orthor homnbNoc.,a 4) 8. 1 712=2 (133). 8 1,&=7 (135 . 4i8\2= (38§87 .,25(
i%2= 2Z, = To=. D8,(d2a)Fc K,. 6 8%e KMpKEd)m = mMMLEFFG00) =nax2 8GO0 ;
= 1.000/0.827;: 41143 r efd ex t2i9anntise XA dein @eddIBI9 e Ot e
kO 17j2lal®d 21), 2877 of Rwhi @ h®Rw&40.e C@IiPd eea gonfe s s
29. 447A 99.8 %. The rwiftime6nemes torf ®R116#4s Op.aovaRInte it a
= 0.1183 for 2220 r&hd=ect.iWRISCwDntch191 for -all
of ISt 1.095 and resjmdu@ilnleBE8 t6a3d?d edmasDtiPPO6/, e ma
in the |l ast cycle 0.000.

Depositi otCDNulnYbee@)6s4 2(1 %) 6 9 &51 )6, 9 Babn7dé 9)6 7c o(nt ai n
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Comput ad e toaiall s

All calculations were performed using density functional theory (DFT) as implemented in the Gaussian 16 suite of
programs?® Geometry optimizations and frequency analyses were carried out in théages without symmetry
restrictians. The initial atomic coordinates were taken from the crystal structures determined by SC XRD.
Geometry optimizatins ofethylene and theationic parts oEomplexest, 5, 6, and7 were carried out in the gas

phase without symmetgstrictions usingn initially selected set of functionals (M06L) B97xd?’ B3LYP) and

basis sets (SDBfor Cu6-31++g(d,pj*>*2 for other elementdani2dzfor Cu**3¢/6-31++g(d,p)for other elements,

and def2tzvp* ¥), among which best fit to the experimental data trends in bond lengths was obtained using
MOG6L functional, SDD basis set for Gund 631++g(d,p) basis set for other elemeiitse following describes the
computational methods correspondindtpQTAIM analysis, and(2) NBO analysis

(1) QTAWMKIiAnNnal

The quantut opol ogi cal anal ysis of thephadewd !l aattreudc ted reecst
mult-XYzZ file named OQTAI M_Structures. xyz06) was perf
in molecules by means of tAéMAIl package (v 19.10.13§

According to Quantum Theory of Atoms in Molecules (QTAIWMhe bonding between two atoms is indicated by

the presence of a bond critical point, bcp (in other words, -&) (8titical point of ” ») along a bond path
connecting two neighbimrg atoms. The character of the bonding can be characterized by local indicators at the bcp
and by the electron delocalization indic€&) an average number of electrons shared between pair of atoms)
related to the degree of covalence and bond muiiipli® Negative and positive value$the Laplacian at the bcp,

n”, are characteristshkeasl lod iimsthanr aeidlihevas ofi mtdepsedt i v
is characteristic of a bond strendtiMetal-l-ligand interactions are typically characterized by positive values of

n " andlow” 404345

(2) NBO Analysi s

Second order perturbation t hueisonrgy NaBheRH®ytsoi usé duarteal li sc smy
were optimized as described above. CIrhdefNNdNtBaOt ioornbbiittfaallrs
contributionsihoedasgf otalndtwato;nRIBD*d omreb ipitddolm;;e UvRAcant ¢
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QTAI M analysi s

Ethyl ene
H3e A H2
1
c4
H5¢" H6

Figure S60.Mo | ec ul ar ¢rhas e -optidFeddihgleneBond critical points (3i 1) with a threshold
of electron density abov@.025 a.u. and corresponding bond paths are shown with green dots and black lines,
respectively.

Table S3. Quantumt opol ogi cal parameters [in a.u.] at the b
p h a BRET-@ptimized ethylene
Bondi
n a nvob c d d d we “of 09 0"
at oms
Cl-C4 0.341 -0.9590.355 0.704 -0.51 0.245-0.5250.140 -0.384 1.896
Cl-H2 0.278 -0.9510.005 -0.70 -0.70 0.464 -0.3300.046 -0.284 0.971
Cl-H3 0.278 -0.9510.005 -0.709 -0.7060.464 -0.3300. 046 -0.284 0.971
C4H5 0.278 -0.9510.005 -0.70 -0.70 0.464 -0.3300.046 -0.284 0.971
C4H6 0.278 -0.9510.005 0.709 0.7060.464 -0.3300.046 -0.284 0.971

| ectr of adeancsiiatny ;o f &Bloencdt red AE i dgeernswinttyy;p s of " hwea tH e ts R oatmes rpt;ai tarl i xéknoefiregtyi cd eemé&Eiotigyy;l den s

energy "Melnsddlyi;zati on inflex. tAll coarespoadengi bemps.

S50



Figure S61. Mo | ecul ar
coordination) Bond critical points (3;1) with a threshold oélectron density abov@025 a.u. and corresponding

bond paths are showrith green dots and black lines, respectivBling critical points are shown as red dots.

Table $A. Quantumtopological parametefs a.u.] at the bond critical points involving metal atcemsl ethylene
CC bondf o r -pfihgaaBser-@ptimized4.

Bondir

at oms

Cc341C39

CuiC31

Cui1C39

CuiN2

CuiN3

CuiN5

CuidN7

E| ectr ol add rascii tayn;

energy "Melnsddlyi;zat i osn arned egxi.v eAnl |f ovraltuhee

0.
. 036 0132¢ 0.
0.

0.

0.29
0.46

0.46

o f °Beol nedc terl §Eni pdeennesii t twyd &
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Compb ex

Fi gué 2Mo3 ecul ar gplaphe dd pPF Mzaeddd and side vi ewshywiemnke
coor di.natoinadn )cr i tli)c aMi tpho iaretidc (eIt | de daR.i5u.y arbd veorr esp

paths are shownblwadh IgrerelR| ipdedsp ahtdcael poi nts are shc

Table . Quantumtopological parameters [in a.u.] at the bond critical points involving metal @odsthylene
CC bandf o r -pfihgaaBd€T-@ptimizeds.

Bondin
a nrob ¢ _d _d _d whe of 09 0'0

at oms

C5C18 0.308 -0.79 0.281 -0.61 -0.47 0.297 0.42 0.11 0.312 1. 442
CuiC18 0.088 0130« 1.488 -0.10 -0.04 0.46 -0.10 0.093 -0.015 0.572
CuiC5 0.0880.313 1.488 -0.10 -0.04 0.466 -0.10 0.093 -0.015 0.572
CuiN21 0.0350.121 0.057 0.03 -0.02 0.183 -0.03. 0. ®%2 -0.002 0.211
CuiN3 0.0650.358 0.097 -0.08 -0.07 0.51 -0.08 0.088 0.00 0.378
CuiN31 0.0650.358 0.097 -0.08 -0.07 0.511 -0.08 0.088 0.00 0.378
CuiN4 0.0350.121 0.057 -0.03 -0.02 0.183 0.03.0.032 -0.002 0.211

| ectr ofL aded masciitayn; o f °Beolnedc terl dEni pdeennesaittyye;s o f  t" hwea tH e ts SR oatmes rmtai tarl i xéKrioefiregtyi cd eem&Eiotigyy;l dens

engr glefibeiltoyc;al i zation index. rAlslpowalli negs barmpes given for the cor
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Fi guadg3Mob ecul ar gprhaapshe af pbr F Mi(gtaesd t : side view; right: t
shown f or Bolnar icfr)li)c awi tpho iarcttsbc(esbonl|l de ®Ri5t ya. aabowerd ¢

bond paths are shown with gReeg doistsiantl pbaoksl anes

Table 5. Quantumtopological parameters [in a.u.] at the boritdaal points involving metal atormand ethylene
CC bondf o r -pfihgaaBd€T-@ptimizedX.

Bondir
» a n b c =d =d =d we “of 09 0D

at oms

C4C63 0.304 0.77 0.272 -0.60 -0.47 0.301 01467 0.111 -0.304 1.410
CuicC4 0.091 0.311.294 -0.11 -0.05 0.476 -0.11 0.09 0.01 0.595
CuiC63 0.0910.3101.294 0.11 -0.05 0.476 -0.11 0.095 0.01 0.595
CuiN?2 0.0720.40%¥ 0.09 -0.09 -0.08 0.592 -0.10 0.104 -0.000 0.400
CuiN3 0.0290.0840.070 -0.02 -0.02 0.130 -0.02 0.024 -0.003 0.173
CuiN34 0.0720.4140.094 -0.09 -0.08 0.592 -0.10 0. 1®8& -0.000 0.400
CuiN35 0.029 0.08 0.070 -0.02 -0.02 0.130 -0.02 0.0214 0. 003 0.172

E| ectr ob add mastiitam;ect BBom dd en Eiitge;nwat yes of t"heea tHets $Roaibici pad t reinxk @fye tdiem seé &o;igg! dens

ener gy "Melnsdadlyi;zation index. All values are given for the corresponding bcps
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ComptT.ex

Figure S64. Mo | ec ul ar gprhaapshe dfptobizedR (lop and side views with respect to-€tlnylene
coordination) Bond critical points (3;1) with a threshold oélectron density abov@025 a.u. and corresponding
bond paths are showrith green dots and black lines, respectivBling critical points are shown as red dots.
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Table S7. Quanum-topological parameters [in a.u.] at the bond critical points involving metal @odsthylene
CC bondf o r -pfihgaaBgeT-@ptimizedX.

Bondit

v a
at oms
C7-C39 0.
CuiC39 0.
CudiC7 0.
CuiN2 0.
CuidN23 0.
CuiN3 0.
CuiN5 0.
C7-Cu4:0.
C3-@u4:. 0.
Cu4dN43 0.
CudN4 4 0.
CudN4 6 0.
Cu4dN62 0.

| ect r of adpd rmascii tayn;

Kinetic

no"b _c _d _d
272 -0.59 0.353 -0.51 -0.3
0750.290 1.368 -0.08 0.0
0750.290 1.368 -0.08 0.0
0650.357 0.100 -0.08 0.0
0650.357 0.100 -0.08 0.0
037 0.133 00547 -0.03 0.0
0370.133 0.054 -0.03 0.0
0750.290 1.368 -0.08 0.0
0750.290 1.368 -0.08 0.0
0650.357 0.100 -0.08 0.0
0370.133 0.054 -0033C 0.0
0370.133 0.054 -0.03 0.0
0650.357 0.100 -0.08 0.0

entogygl demsDgyopdahnhszaayij on

7

d)e

0.311 0. 34
0.417 -0.09
0.417 -0.09
0.510 -0. 08
0.510 -0. 08
0.198 0. 03
0.198 0. 03
0.417 -0.09
0.417 -0.09
0.510 -0.08
0.198 -0.03
0.198 -0.03
0.510 -0.08

o f C°Beol nedc terl dEni pgdeennusii ttwyd €

index.
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Al

val ues

o 0¢
0.100 -0.
0.082 0.
0.082 0.
0.088 0.
0.088 0.
0.03 0.
0.035 -0.
0.082 -0
0.082 -0
0.088 0.
0.03 -0
0.035 -0.
0.088 0.

nmattRroithe mt;fi a |

are gi

‘0'0

248

009

009

00

00

001

001

009

. 009

00

.001

001
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NBO analysis

Et hyl ene

FigubB At om
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Tabl8e Mat ur al bonat hylda e s
C1 C4

C1 - 1.4299

C4 1.4299 -

Tabl9e Wi berg

bondeti hdli ers
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Co mp l4:e x

Figub6é At om
Int ermmsc th oCwveen&h hyAsnexpecdierd, cdrter inbuti on

from

we ak
The

Tablle0 SKey

-t img adadionat i on
kcal / mebadlamat i on

numberi ngdusehde mea

ol (Ci=1Ca |

i nteradtions

fr(@mCletdhryb ietnal
f rboansdedg of ri bl il teadi(CE& D)

i n

isoessential®yil16al moalt / me

compl ex

iNB Oc ammll g/ i s .

to bi

-btacs etaynp e npithyi t€@. 1 BE
t chre®ri t2&1. 8RE kcal / m
tiomgarmdonati on viesd afi{@sofin) o mg édribtaasse gt e ao&ui it .ad 6 (kEc al /

-daokt i orb afsdekyit yCrue

Donor Acceptor E(®
# OrbitalNAO (%contri|l# Orbit{NAO (%contrilkcal / m
C31(50. 00%)
BD(2)C 95. 83 % d Cul s(98.7309
76 (2)cipl ) (82 LV(1) ( 67.18
C39 C39(50. 00%) d(1.24%)
p(95.83%) d(
Cul s ( Op. (000. 94 C31(50. 00%)
d(99. 96 %) BD* (2]p(95.83%) d(
29 |LP(5)C 121 27.82
1-C39 C39(50. 00%)
p(95.83%) d(
C31(50. 00%)
BD(1)C 65. 29% d Culs(98. 73%
75 (1)cipl ) (82 LV(1) ( ) 1.06
C39 C39(50. 00 %) d(1.)24%
p(65.29%) d(
Cul s(0.00% C31(50. 00%)
d(99. 96% BD* (1 65. 29% d
29 |LP(5)C ( ) 12 4 ( P ) (0.16
1-C39 C39(50. 00%)
p(65.29%) d(
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29

76

12 4

125

Figubé ©Orbital pdots for compl ex

tion Cudgdmplhegx ene)

Tabllle Slabamdli ndcoeseéspl8hiIing
Cul C31 C39

Cu1l - 0.5822 0.5822

C31 0.5822 - 1.2812

C39 0.5822 1.2812 -

Tabll2 SV iberg bondoindspesdi( Wl dion Caddmplhgx ene)
Cu1l C31 C39

Cu1l - 03390 0.3390

C31 0.3390 - 1.6414

C39 0.3390 1.64114 -
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Co mp I5:e x

Fi g u 68e

At om

Int eracti oGuanédehwhkena

me thadlonati on

donation frmansdsd?6i bi edF(C+x0) itthatlbz (E7. 7 4

compl ex

Cubasseagpe
*(C=C)(20(.EL 6

contri

numberi ngbusehde me

d e s cmiilbeaerdl ya b owedr-onediellak at i gand s

or’dbi tal7 (Ecal/ mol),

kcal / mol ) .

Tabl18 SKretyeriacti ormbs i n

compl ex

buti on

to bi

ndi

iNB Oc amm@ll g/ i s .

ng

Donor Acceptor E(2)
# Orbi t NAO (%contrib|# Orbit{NAQ %contrib|lkcal/ m
C5(50. 00%)
BD(2-)|p(95.79%) d(0O Cul s(98.62¢9
44 90 |LV(1) 67. 40
c1ls8 C18(50. 00%) d(1. 36%)
p(95.79%) d(0O
s(0.00%) p(O0. C5(50. 00%)
BD* ( 2 95. 79% d
31 |[LP(5) 99 ( P ) (27.74
c1ls8 C18(50. 00%)
p(95. 79%) d(
C5(50. 00%)
BD(1-) |p(65.41%) d(0O Cul s(98.62¢9
43 90 |LV( 1) 1.17
c1ls8 C18(50. 00%) d(1. 36%)
p(65.41%) d(0O
s(0.00%)dp99. ¢ C5(50. 00%)
BD* (& 65.41% d
31|LP(5) 98 (2ipd ) (0.16
c1ls8 C18(50. 00%)
p(65.41%) d
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31

44

98

Figub®e ©rbital pbots for compl ex

Tablle Slatural bomdr riendp @eete t(NyBtligm e ¢ o5mp It & X
Cul C5 C18

Cul - 0.5800 0.5800

C5 0.5800 - 1.28214

C18 0.5800 1.28214 -

Tabll® SViberg bondoindspesdi( Wl dion Cad5mplhegx ene)
Cu1l C5 C18

Cul - 0.3364 0.3364

C5 0.3364 - 1.6445

Cc18 0.3364 1.6445 -
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FiguZ® Atom numberi ngbusehlde mem INBOc ammll ¢/ i s.

Int eracti oGuandehwk®Menma contribution to bindindgibeatdeer
me tladlonati on f'(G=nC)etohryblietnael -b asadad psee mppby T@U 92 E40 ‘kcal /
ba@lnati on fr-bmsdedd?foirbli ¢ &1*Ce €)rtbhiet2&l 20E90 kcal/ mol ),
prominent "NdoMffm4l e gated compl exes descr i bteode taddlomat i Anh
fra@=C) orbiadsadypeaoiChi 0aB85 (Ecal-dmoadi ambdfstetyttkyCpe
or bi *@=Ct)(d0(.EL6 kcal / mol )l iagriebleessentially neg

Tablle SKey interaé6tions in compl ex
Donor Acceptor E(2)
# Orbi t NAO (%contrib|# OrbitaNAQ %contrib|lkcal/

C4(50. 00 %)
BD(2)|p(95.26%) d(0

51 114[LV(1)C 7D.2
C6 3 C63(50. 00 %)
P(95.26%) d(0
Cul s(0. 00 %) C4(50. 00 %)
d(99.97% BD* ( 2 95.26%) d
37|LP(5) ( ) 124 (2)]pd ) (29.9c
C63 C63(50. GO %).

P(95.26%) df

C4(50. 00 %)

BD(1)|[p(66.27%) d(O0 Cul s(98.3709
50 114|LV(Cu1l 0.85
C6 3 C63(50. 00 %) d(1.60 %)
P(66.27%) d(0
Cul s(0. 00 %) C4(50. 00 %)
d(99.97% BD* (& 66.27%) d
37|LP(5) ( ) 123 ()Pl ) (0.16
C6 3 C63(50. 00 %)

P(66.27%) df
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bomndr riendp crecsi (NBtlign Cadéap hegx ene)

Tablle datur al
Cul C4 C6 3

Cul - 0.5856 0.5856

Cc4 0.5856 - 1.2722

C6 3 0.5856 1.2722 -

Tabll® SNi berg bondoindspesdi WBI )ionCuigeex hyl ene)
Cul C4 C6 3

Cul - 0.3429 0.3429

C4 0.3429 - 1.6185

C6 3 0.3429 1.6185 -
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(E0. 93 kcal/mol) iBtalsonprebentonat éemaugh
Tabll® SKey interadcdtions in compl ex
Donor Acceptor E(2)
# Orbit NAO (%contr|# Orbi {fNAO (%cont |kcal
Cul s(0.00% C7(50. 00 %)
d(99. 97 %) BD* (4p(99. 87 %)
51 |LP(5) 169 28. 5]
7-C39 |[C39(50. 00%
p(99. 87 %)
Cu42 s(0.00 C7(50. 00 %)
LP(5 d(99. 97% BD* ( 99.87%
60 (5) ( ) 169 (3pl ) 28. 51
2 C7C39/C39(50.00%
p(99. 87 %)
C7(50. 00 %)
BD( 29 LV(1)Cul s(9
77 p(99.87%) d/{155 28. 34
C39 1 p(0.02%) d
C39(50. 00 %)
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P(99.87%) d

C7(50. 00 %)

BD(2)|p(99.87%) d LV(1)Cud?2 s (¢
77 156 28. 34
C39 C39(50. 00 %) 42 p(0.02%) d
P(99%)8d(0. 1
C7(50. 00 %)
BD( 1- 63.01%) d LV(1)cCu1l s(9
76 (13 ]pd ) 155 (1) ( 4.87
C39 C39(50. 00 %) 1 Pp(0.02%) d
P(63.01%) d
C7(50. 00 %)
BD( 1- 6 9%)d0(10 . 0 7 ¢ LV(1)Cud?2 s (¢
76 (13 ]pd o 156 (1) ( 4.87
C39 C39(50. 00 %) 42 p(0.02%) d
P(63.01%) d
Cul s(0.009 C7(50. 00 %)
d(99.97% 63.01%
( ) _— )
51 |LP(5) 168 C39(50.00%|0.93
7-C39
s(36.92%)
d(0.07 %)
Cu4d2 s(0.00 C7(50. 00 %)
d(99.97% 63.01%
LP(5) ( ) BD*(jp( )
60 168 C39(50.00%|0.93
2 C7C39
s(36.92%)
d(0.07 %)
51
76
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toi Gutcemphyerne) Cu

Cul C7 C39 Cu4?2
Cul - 0.4955 0. 4955 0.2415
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C39 0.4955 1.1928 - 0.4955
Cu4?2 0.2415 0.4955 0.4955 -

Tabl2e Vi berg

bondoindspesG @t hyli enep®@p | matif

Cul C7 C39 Cu4?2
Cul - 0.2455 0.2455 0.0583
Cc7 0.2455 - 1.4228 0.2455
C39 0.2455 1.4228 - 0. 2455
Cu4?2 0.0583 0.2455 0.2455 -
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compl ex

Donor Acceptor E(2)
# Orbi t{NAO (%contrilb# Orbit{NAQ %contrilkcal/
C12(50. 005%))
BD(2)X((96. 19% d(0)] LV(1)Cul
5 4 (21 ) ( 59 [LV(1) (1) 91. 37
C1l3 Cl13(50. 00%) p(0.07%) d(
pP(96.19%) d(
Cul s(0.00% Cl12(50.900)
d(99. 97 %) BD* (2]p(96.19%) d
23 |LP(5) 88 28. 84
2-C13 C13(50. 00%)
p(96. 19%MW)d
Cl12(50. 00%)
BD( 1) ¢ 65. 31% d LV(1)Cul
53 (1r)pl ) ( 59 [LV(1) (1) 2.29
C1l3 C13(50. 00%) p(0.07%) d(
p(65.31%) d(
Culs (0. 00%) Cl12(50. 00%)
d(99.97% BD* (1 65) 3d®0. 0
23 |LP(5) ( ) 87 ( P ) ¢ 0.25
2-C13 C13(50. 00%)
p(65.31%) d
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Table $S2Aa4ural bond indices (NBI)
Cul Ccl2 Cc1l3
Cul - 0.6054 0.6054
Cl2 0.60514 - 1.2670
C1l3 0.60514 1.2670 -
Table B2Bgnd indices (WBI)
Cul C1l2 C1l3
Cul - 0. 3666 0. 3666
Cl2 0. 3666 - 1.6053
C1l3 0. 3666 1.6053 -
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Table 2 interat€tions in compl ex
Donor Acceptor E(2)
# OrbitalNAO (%contri|l# Orbit{NAO (%contr|lkcal/
Cl4(50. 00%)
BD(2)C 6. 26(). 16 % Cul s(97.01
60 (2rCipe *9 65 |LV(1) ( 89. 5(
Cl5 Cl15(50. 00%) d(2.92%)
p(96. 25%) d(
Cul s(0.00% C14(50. 00 %)
d(99. 97 %) BD* (2]p(96.25%) d
25|LP(5)C 98 28. 617
4C1l5 Cl15(50. 00 %)
p(96.25%) d
Cl4(50. 00%)
BD(1)C 65.24% d Cul s(97.01
59 (1rep ) (65 LV(1) ( 2.30
Cl5 Cl15(50. 00 %) d(2.92%)
p(65.24%) d(
Cul s(0. 009 Cl14(50. 00 %)
d(99. 97 %) BD* (1]p(65.24%) d
25|LP(5)C 97 0.25
4C1l5 Cl5( B0 %) S
p(65.24%) d
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Table ®2A&A!I bond indices (NBI) coompfpaending to Cu(et

Cul Cil4 C15
Cul - 0.6032 0.6032
Cl4 0.6032 - 16389
C1l5 0.6032 1.2689 -

Table S@ebond indices (WBI) corresplnding to Cu(ethy

Cul Cil4 C15
Cul - 0.3639 0.3639
Cl4 0.3639 - 1.6102
Cl5 0.3639 1.6102 -
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Table 29 interaftions in compl ex
Donor Acceptor E(2)
# Orbi t NAO (%contr |# Orbit{NAO (%contr|jkcal/
C6(50. 00%)
BD(2-)|p(96.25%) d Cul s(96.89
34 51 |LV(1) 88. 47
Cc1lo0 C1(050. 00 %) d(3. 06 %)
p(96.25%) d
Cul s(0.000¢ C6(50. 00 %)
d(99. 96 %) BD*(2]p(96.25%) d
19 |(LP(5) 6 4 29. 34
6-C10 Cl10(50.003)
p(96.25%) d
C6 (®®%) s (
BD(1-) |p(65.30%) d Cul s(96.89
33 51 |LV(1) 2.909
C10 Cl10(50. 00%) d(3. 06 %)
p(65.30%) d
Cul s(0.000¢ C6(50. 00 %)
d(99. 96 %) BD*(1]p(65.30%) d
19 |[LP(5) 6 3 0.26
6-C10 Cl10(50. 00 %)
p(65) 36%0. 0
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Table SN&AaQural bond indices (NBI) corPr
Cul Cc6 C10
Cul - 0.6071 0.6071
Cc6 0.6071 - 1.2633
Cc10 0.6071 1.2633 -
Table SMthenmdy indices (WBI) corresponRliing t
Cul C6 ci10
Cul - 0.3685 0.3685
Cc6 0.3685 - 1.5959
Cc10 0.3685 1.5959 -
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Table 2% interaBtions in compl ex
Donor Acceptor E(2)
# Orbi t NAO (%contr|# Orbita NAO (%contr|kcal/
C36(50. 00%)
BD(2)|p(95.d6(10%)1 4 ¢ Cul s(97.37
84 101|LV(1)C 82.47
-C51 C51(50. 00 %) d(2.55%)
p(9%)6H(0.1
Cul s(0.00%¢ C36(50. 00 %)
d(99. 98 %) BD*(2)|p(95.61%) d
34|LP(5) 148 31.50
C51 C51(50. 00 %)
p(95.61%) d
C36(50. 00%)
BD(1)|p(69%) d(O0. Cul s(97.37
83 101|LV(1)C 1.60
-C51 C51(50. 00 %) d(2.55%)
p(65.59%) d
Cul s(0.00%¢ C36(50. 00 %)
d(99.98% BD* ( 1- 65. 59% d0. 26
34|LP(5) ( ) 147 (13 p )
C51 C51(50. 00 %)
p(65.59%) d
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