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Abstract: Four complexes |Cu,Clypz*,| (1), [CuCly(Ly),] (2), [CuCl(Ly),* H,O]Cl-H,0 (3) and [Ag(Ls),]NO5 (4) (pz*=
3,5-dimethyl-1H-pyrazole, L,=di(1H-pyrazol-1-yl)methane, L;=4-iodo-3,5-dimethyl-1H-pyrazole) were designed
and synthesized in the organic solvent system. The spectrum and structural characters of the four complexes were
analyzed by elemental analysis, IR spectrum, UV spectrum, X-ray powder and X-ray monocrystal diffraction
technology. The structural analysis shows that all pyrazolidines are in bidentate coordination mode and the
coordination numbers of metal in complexes 1, 3 and 4 are five, six and two, respectively. However, there are two
coordination modes for copper in complex 2. Furthermore, The stabilities and charge distribution of the three

copper complexes were calculated by quantum chemistry. CCDC: 833603, 2; 833604, 4.
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UEAER, DAMEms Sk AR B AL A2 5 I T AT
()32 G I K AT A WA Sy — i i B2 A 44 R
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2y GeRHLL R b 5 R R e A | ik
& TAMLE AR, B EA R4 BCALRE )T, 54
B BC AL IS RIS IR A8 v A R A 40 35 P 1 [ A 3L
GIRMAY ARG 8 A W sl A R A e, X
SEE A Y 43 TS5 R4 T DA 3 3% B A [ I B ik T 45
DU, NI 3R A5 58 22 0 = 5 (0 2 1 254, LU T
B B AR 43 07 R A SRS A 114 T £ RO B
FEI67 TR, H P AT A 300 118 BRI S 4E R A 3 T
U R R, H T SCHR 2 RE 0 0% TR FAR i itk
WA WIIEIC G KB 43 R0 . (1) B — ke 4x )
Bie G B, (2) SR ik s Al R Ak 4 I T A5 e, (3) ik
W hE 2 4 T C A B0, (4) TR A Sk 4 A
Py B A TR i e TBE 5 ) 0 4Tl FAR D TR
ARG LT 4 AL G . [ CuyClpz®y) (1),
[CusCle(Ly)o] (2) . [CuCl(Ly), - HOICL-H,O (3) M [Ag(Ly),]
NO; (d)(pz*=3,5- H FEMEmg  [,= " ntk s F A 1 ,=4-
-3, 5- LR | DLk — 25 3R G0 B B ST e S i
B W T R 454 B 22 5

1 SEWHES

1.1 {UEEMiRF

X-5 5 SO AR A (bt FE s AR A R A
A T EE L 0~320 °C);JASCO FT/IR-480 BL{i HL it
R LT AMSEIEAL(H A JASCO A W) KBr A, 4L
200 ~4 000 cm™);V-570 B 58 4h S 3L (H A
JASCO, % ¥ i [l 200~2 500 nm);Bruker SMART
APEX I CcCD & X HF 2k o & A7 4 1L ; Bruker
Advance-D8 #! X S M R AT ; PE 2400 & CHN
RIJCER AT (£ PE 24 F]); AV-500 %) 4% G Hh P
X (% 4 Bruker 28 H] ,CDCl;y 3% DMSO-ds 4 35 71 |
TMS Sh A BR) TR BT R | SR ik iE | = &
Jiie 3,5- W BEmpme PR TR BB =AU bE T
KA DMSO  HBE LB i SURK R
LB CuyCl-2H,0 Fl AgNO, 358 43 B 4l 1
1.2 BREREESYWHEHK
1.2.1 1,3-2(3,5- 2 FF e mbe nas F 76 J56) 48 (1L))

R SCHRUS T 3k A BUBC AR 1y, 8 TR R — R
(747 ,0.045 mol), WA (16.76 g,0.14 mol)Fl itk
WE(3 ) BT 100 mL B9 = RS IR BERE 8 h,
152 11 B2 B Ji ek R 2 4 8 — SR R v ) A vk

o AR E) R FF RS 8.0 g, 7™ R 88%, F-¥F Ih] 2% Y it
#A (2.03 g,0.01 mol) . 3,5-H JEmkmE  (1.92 ¢,0.02
mol) Al 50 ml H K& F 100 mL e rh | = WA+
[FIER A 8.5 mL = £ %, [l +k 10 h, 2 i
UE VB VRO A T Ry A T A BOK PRV TR S
135 2.65 g, & 82% A T2 H0 1 J b B J5 25 5 SOk
A EC A 5T L T %% m.p. 109.9~110.8
°C;'H NMR (500 MHz,DMSO-ds ppm),5:8.31(s, 1H,
2-H #3£),8.09 (s,2H,4-H,6-H #¥F),7.66(s,1H, 5-
H #38),6.31(s,2H,4-H MR 2.51(s,6H,5-CH; it
MEER),2.17(s,6H,3-CH; MEME IR 3C NMR(126 MHz,
DMSO0-ds ppm),167.10.152.06,144.62 134.22 133.06
132.47 .127.42 111.56 ,13.91 .13.49; TL K 5 171 (C sH 5
N,O,) Il 5& {8 (%) : C,66.87 ;H,5.58;N,17.42; B i i
(%):C,67.07;H,5.63;N,17.38,

122 Zihmk H 8L,

HCHE SR A BB AR Ly, 0k (2.04 g,
0.03 mol) .82% & A L1 (2.05 g,0.03 mol)Fl 12 mL
1) DMSO # T 100 mL K& 4,80 CHEIA M FE 1 h
J& KT 10 mL DMSO 19 IR B BE (2.60 g,0.015
mol) 2 i A BN A R RS2 [ R 10 h, ¥ 31 2 %l
Je oK R = S BE (3% 15 mL) A€ ML, K (215
m L)V I R BOR , TC K A5 T8 D8R vk 4 15 11 £
ZRAE 1.72 ¢, 77N 77% ., m.p. 115.5~115.9 C;
Bwi & . 'H NMR(500MHz, DMSO-dg ppm),8:7.65
(s,2H,3-H NLMEIR) 7.54(s,2H, 5-H ML IR), 6.28(s,
2H ,4-H LM 35) 4.73(s,2H,-CH,) , C NMR(126 MHz,
DMSO-de ppm), 140.77 .129.64 .107.13 .65.17 5 SCH#k
AHAFUT G2 43 BT (CHGN,) M 5E 18 (%) : C, 56.68 ;H,
5.36;N,37.89; i fH (%).C,56.75;H,5.45;N,
37.81,

123 4-B-3, 5 FI LAk (L)

WO SCHERIS 5 IOBC A Ly, #5108 (25.4 ¢,0.10
mol) . 3,5- F LMk % (19.59 ¢,0.20 mol) #1 140 mL
KETF 250 mL = FURCPIRAGHEE, IR T &N
A 30%H) Hy0,(13.6 mL,0.12 mol), )1 10 h J& , /il
A 25 mL 5% NaHSO, 7KW, IF R4 2 h, %
HR) 2 R AT AR IR A R 30.2 g,
JEEH 68%, m.p. 139~140 °C ;70 FK 7B (CsH N, L)l
FEAE (%):C,26.96;H,3.19;N,12.71; Bt {f (%) . C,
27.05;H,3.18;N,12.62.,

124 [CuCl(pz*),] (1)
# 1.,(0.050 g,0.16 mmol) Al CuCl, -2H,0 (0.059
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2,0.35 mmol) ¥ T 15 mL /K LB | EiRHHE 3
h, IR ER OO, E R A T OCE 1 R R A s
4 i AR AR (0 2R AT i SR R 0.05 g, 7
R 449U R SEHETT ) . TG F 43T (CooH3CLiCusNy)
W 72 {8 (%) : C,36.89; H,4.86;N,17.08 ; FL it {H (%) :
C,36.76;H,4.93;N,17.15,
125 [CuCly(Ly),] (2)

¥4 1,(0.030 g,0.2 mmol)Fl CuCl,-2H,0(0.034 g,
0.2 mmol) ¥ T 15 mL 1Y Z i, 70 C i i £ 3
h, V5 U A S L R, = IR R BOR 5 A B 4R
an R FRE 0.038 g, 7 % . 67%(LAS Jy FE i), oT
25T (C4H 1 oNgCLiCuy) M 7 18 (%) : C,29.68 ;H,2.81 ;
N,19.92; ¥ {H (%) . C,29.75;H,2.85;N,19.82,,
1.2.6 [CuCl(L,),H,0]Cl-H,0 (3)

¥ 1,(0.029 6 2,0.2 mmol)Fl CuCl,-2H,0(0.017 0
g,0.1 mmol)# T 10 mL Jo/K B | % 4K 3 h, 1%
B B IO, = IRk — RS BT O
i, FRTE 0.034 g, /% T3% (VA R i), o &R
53 BT (CaHyNgO,CLCu) M 72 1 (%) :C,35.98;H,4.30;
N,24.08; i 1H (%) C,36.02; H,4.32;N,24.00,,
127 [Ag(Ls)JNO; (4)

W 3,5-FF 5L - 1,5(0.044 4 g,0.2 mmol)
F1 AgNO5(0.017 0 g,0.1 mmol)¥#F T 10 mL Jo/K HI i
S AR AR 3 h, o IR AR TG 0 WA TR, = T

w I — S AT JC @ AR, FRE 0.047 ¢, 77 % 77%
(LUHR R B ETH 5, JC R 4017 (CooH uNO3A g) T 22 {H
(%):C,19.51;H,2.26;N,11.46; iR H (%) . C,19.56;
H,2.30;N,11.41,
1.3 X-ST& B R EWNE

PEFE K /N A 0.30 mmx0.22 mmx0.17 mm A&
P12 1 0.15 mmx0.06 mmx0.05 mm FC 54 4 1) i
& 7 Bruker Smart APEX Il CCD %Y X B4k s fh AT
FHL L, F 293 K FEAZ A &R AT Mo Ka b
PR (A=0.071073 nm, LA - £ 75 XM AT 5L
i, FAY 2, R 12617 TS A, Hohad sy
AT 5 5 4994 4 38 153231 AN (I>20 (D) H T 45449 it
Br, BEAY 4, U E] 4623 A7 51 8, Hodsr
TS 3277 4, 3 A 2403 A (1>20 (D) T 4544 it
BT, AT S B 26 Lp AR AE | SRS 4 il B3
LM ZAH Fourier & BUEf# X Ar A 4E & 22
B A4S 1) S M 0l 3 IR - R AT 0 B | /N e A&
NS W/ LY G BN 7og ) K 5 2 11 DA U S - )
Fi SHELX-97 F2)J¥ 7E Pentium()PC I3 AL L1,
RG22 M4 RS89 TR 1, TEY 2 /M
4 15T 45K B 4y F 18] 55 19 AH B VR L AF SHELX-97
¥ Diamond 3.2 2% Al ORTER-3 &% rfvimi i | 5
S ECA 1R 3 SR B 2R a2,

CCDC:833603,2;833604;4,

®1 EAYW2M4HREZHE
Table 1 Crystal data of complexes 2 and 4

Complexes
Formula
Formula weight
Crystal system
Space group

a/ nm

b/ nm

¢/ nm

al()

B1()

v/

V / nm’

A

D,

Crystal size / mm
F(000)

(Mo Ka) / mm™
07(°)

2 4

CiHi6NsCLCus CioHNsOsLAg

565.25 613.93

Monoclinic Triclinic

P2 /e P1

0.867 50(15) 0.715 82(19)

1.516 7(3) 0.946 8(2)

1.573 5(3) 1.292 5(3)
93.689(3)

92.763(2) 93.331(3)
99.024(3)

2.067 9(7) 0.861 3(4)

4 2

1.816 2.367

0.30x0.22x0.17 0.15%0.06x0.05

1128 572

2.592 4.77

1.87 to 28.26 2.18 to 26.00




486 /P51 R A= = S 1 %28 &
k1
Reflections collected 12 617 4 623
Independent reflections (I>20(1)) 4994 (3 231) 3 277( 2 403)
Parameters 272 193
Ap / (e*nm?) 715 and -531 1 025 and -808
Goodness of fit 1.02 1.021

R, (R, all data)
wR, (WR, all data)

0.037 2 (0.067 5)
0.083 9 (0.097 2)

0.039 2 (0.059 1)
0.093 7 (0.105 8)
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Un Scheme 1 Frzs , FRATLAMRIZE —H iz &L
BRI 3, 5- kb Sy JEORL G B Ly, TR L, N
A A ARG T RAY 1, Ea RS SR
WEGE LA B LT A ARG 615 B o0 B, 20 & A0 i ke B
BLE 1 HARFETE Ly, IATUCN 7= A X R4 1 i
AT RE R AERL A 1 8 B b | 4 ) A B Ak
ERMAS B L, 19 C-N SEWT Y fek R AT i 5

HOOC COOH S0Cl,
D —— S
\©/ Pyridine catalysis

O
\ + CH,Br,

an AT A T AR A R SR AT FRATT
INRHECA W) 1 7= B AR J5 AT 68 5 5 R B AR AR
— AR EUR A B A G

FRATT LA nbk mae i 3R e S JEOREA B L, , 4 T LA
[ R B R FE AN R B A A5 8 T 2 M HA A
IFi] i 2 R (B B0 AR S 2 RN 3 AW 2 2
FE 70 CIUR AN CHE R R [ 4135 0 ;i
BGY 3 RAEERPEART HARG RN (&%
SCHR 2 AE KSR A L), PRG54 3 02
FEE R T BRI LR,

CloC COCI
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Scheme 1 Synthetic routes of the ligands
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BCEW 1 MLLAMGIE . IEAITE 3266 cm™ YK
WU A i Sy ML e A | Y N-H 4 9 30706,2 922 em™!
W Ar g U5 J Sk e 6 b C-H 4 4R Bh 1 3 148 Al
3037 em™ W WU I JiE Ay itk v B | =C-H i 46 AR B
;157014121275 F1 1043 em™ W& 09 )&
M P A 1 P I v 0 PR sl 08 ) 55 3, 5 HT et e v i
W3R | C=C,C=N i 45 ik 2l 1 1592 F1 1485 em™
R/ WINEAR N A R PO VAT X e A W A

XFHCA ) 2 F0 300, =C-H /9 4 45 41 31 04 43
B F 3 145/3 117/3 100 em™ F1 3 151/3 132/3 112
em™; S EERY C-H i 46 Ik sh WAL 43 51 7E 3013 il

3005 cm™; MH PR o6 - 22 14 R AE IROIAC 0 3 53] R 1 639/
1 520/1 462/1 064 cm™ 1 1 617/1 510/1 466/1 061
em™, TMWENITE 3424 1553 1509 em™ [0 Wi i ]
H & R 3 U 257K R AIE

BCGY 4 MLLAMETE . IEAITE 3449 cm™ YK
Wi 0 U1 Ay ML s A I N-H A48 IR B i 3 165~
3029 em™ W WU A T SRy ML R 2R 1 =C-H il 45 4R B
I ;2 960~2 835 cm™ W WAL U U1 Ja Sy FHY B i 47 9 5
U 1561 F1 1384 cm™ W SC 06 53 551 U i Ay i 5 e %sF
FRAXS FR AR 4 PR 3 0, 15761336 F1 1034 ecm™
AT U 111 g Ay A AN (%) R AT A 00 i B 0
2.2.2 EAMrHr

LAY 11 UV-Vis T OE 3% | 200~750
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nm (8] 120 4 A4~ F B A WU 43 BITE A,.=216,
256,372 #1706 nm, HH A,.=216 F1 256 nm 411
W A DA 2 LA A B 0 r— % BRIT ;=372 nm [
W VA g U1 J8 Sy T4 0 HP s 4 T S F 1) A9 i A B2 BR
i (LMCT);A,,=706 nm W W0 5 J& 2 Cu(IDY
d—d* BRI

BeA 4 2 F0 3 J2 bR AR ] 43 J e A 20 B i) e
G, P E Y UV-Vis WG 2EL:A,,.=260
FT 212 nm A WA 06 2 FC AR 1B 1 | o7 A S IR AT
N =424 1 A0 119 WS 2 T A R v 4 Ji B 1 )
1) faf 1T B8 BR 3T 7 (LMCT), T A, =620 nm Y W 1 i
IR 42 B 1 d—d BRIESIR T CETy)™.,
ANTA A 7F 620 mn BT BCA ) 2 R 2 g
MTHC G 3 A0 B | 3 Al BE 2 B T H A7 A W Fh 5
S VA= WIS

S5EAY 2 3L, AW 1 WmEBE0,.=
372 nm)RiE KA T R (A=52 nm), 1 4 )@ B 5 1
d—d* BRiE(A,,=706 nm) K4 T £L#(A=86 nm),

BLA Y 4 19 UV-Vis OGS | 7 X,.=210
A1 252 nm At RATERAR A 5 1 7o BRI A9 WK
W
2.2.3 XRD & #r

B 1 RECA YD 1R SE5 ML K XRD %
EI(FL A9 2.3 F1 4 98 K XRD 35 B8, i & a]
H, FLAY 1~4 B R XRD 158 56 504 FnAS HU 5L
I REAR L W) S 7 — S, RUTBC G W) 1~4 ¥R 20
AN 2=

50004
4000 4

3000 4

Intensity / a.u.

2000

1000 M,,«“j i it i ®
0- N
1

@
0 20 30 40 50
20/ ()

0

1R 1 ) RIS () B A XRD
Fig.1 Simulation (a) and experimental (b) XRD spectrum

of complex 1

23 EEYHRIEERS T
Bea9 1M 3 A onsEm e A s A SCEE
NATEY) 2 F1 4 W IRSEH  IEAEY) 2 1 4 10 E

R HEMEIES TR 2, B A 2 d 3T LA
2, HORXIFR I AL HE — A b AR 22 00 57 1) [CuyCly
(Lo)y| 531, vt 42 JB A 1E 43 7 45 A P A7 AE 2 Fh S AL
B 4000 Cul 5 2 AR B 4 SRR F (N6,
N6' N8 N8l 2 1~ 505 (Cl4 . C14)JE i CuN,Cl, ¥
HLh N TR R AL Cu2 5 4 ASEJETF(Cl.C12.C13
Cl4)JE i CuCl, PUTEARFS TS ; Cu3 5 Cul FYRCAARE
AHTE, T Cul M Cu3 EFEHFIR B AL F B Cul
TEARBRIE S b Cu3 75 b i) =53 2 — A&k Pk Cul
M Cu3 AR R 0.5, BAY 2 1 Cu-Cl 5
KA 2 F, 20K Cul-Cl4 0291 6 nm, Cu2-Cl4
0.2242 nm, ¢+ W 2 A0 IR 2 6] /9 Z0H AN
64.8(1)°, A7 HL45 ¥4 BT 8 33 TCHL L5 # BT AH I Y B
—YE () TCBRBEIREEH B AW 2 AR H T R AE
oy FEsE X ] g TR A W AR SRR G R
2 B HMER I B A B IR T 4 A TR L,

Hydrogen atoms are omitted for clarity; Symmetry code: ' —x, —y,

—z; " —x, —y+1, =z

K2 Fea2 Maiti oo
Fig.2  Structural motif of complex 2 with ellipsoids shown

at the 50% probability level

BC5 Y 4 1 45 0 5 oo A S B e AR &5 4 43 1) I
&3 F1 4, NI 3 ] LUE Y BC &9 4 B4 BT
2 > NOs BB 7 F1 2 D [Ag(La), | L A7 FH 2 14 Bt
Forbr 2 AP BH B8 - 25 02— R A X N7 Y R
F AR —2 LAY 1 ASECA R T (Agl)
F KA R EATH S . Agl 5 Ly 19 N B (N2,
N2WELAL K N-Ag-N HZMR 8T =R &R,
P1 75 [ Ag-N 8K 43 514 0.212 7(5)F1 0.211 9(5)
nm,N-O K (1938 [ & 0.122 1(7)~0.123 4(7) nm,N-
N SR A0 B 430008 0.134 8(7) 1 0.1357(7) nm,, 73
Gh, BEEY 4 5 F MRS Th R AR AE N=H -0 Al
C—H---O MR AVE R, JFUTE b i, X
43 8] ZU 8 N3-H3A"---01(0.291 58 nm, 141.50°,
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Table 2 Selected bond lengths (nm) and angles (°) of complexe 2 and 4
Complex 2

Cul-N6 0.198 9(2) Cul-N6' 0.198 9(2) Cul-N§' 0.199 1(2)

Cul-N8 0.199 1(2) Cul-Cl4' 0.291 58(9) Cul-Cl4 0.291 58(9)

Cu2-CI2 0.222 87(10) Cu2-Cl1 0.222 89(10) Cu2-Cl4 0.224 22(9)

Cu2-CI3 0.229 42(9) Cu3-N3¥ 0.200 2(3) Cu3-N3 0.200 2(3)

Cu3-N1 0.200 5(3) Cu3-NI¥ 0.200 5(3) Cu3-C13 0.290 68(8)

Cu3-ClI3* 0.290 69(8)
N6-Cul-N6 180.0 N6-Cul-N§ 90.57(10) N6-Cul-N§ 89.44(10)
N6-Cul-N8 89.43(10) N6i-Cul-N8 90.56(10) N8-Cul-N8 180.0
N6-Cul-Cl4' 96.63(7) N6i-Cul-Cl4' 83.37(7) N8-Cul-Cl4' 89.91(7)
N8-Cul-Cl4: 90.10(7) N6-Cul-Cl4 83.37(7) N6-Cul-Cl4 96.63(7)
N8i-Cul-Cl4 90.09(7) N8-Cul-Cl4 89.91(7) Cl4-Cul-Cl4 180.0
C12-Cu2-Cl1 101.36(4) C12-Cu2-Cl4 134.66(5) Cl1-Cu2-Cl4 102.47(4)
CI2-Cu2-CI3 98.36(3) Cl1-Cu2-CI3 127.15(4) Cl4-Cu2-C13 97.12(3)
N3"-Cu3-N3 180.0 N3"-Cu3-N1 90.21(11) N3-Cu3-N1 89.80(11)
N3"-Cu3-N1" 89.79(11) N3-Cu3-N1* 90.21(11) NI1-Cu3-N* 180.0
N3*-Cu3-CI3 85.83(8) N3-Cu3-CI3 94.17(8) N1-Cu3-CI3 96.42(8)
N1*-Cu3-CI3 83.58(8) N3*-Cu3-CI3* 94.17(8) N3-Cu3-CI3* 85.83(8)
N1-Cu3-CI3* 83.58(8) N1%-Cu3-Cl3" 96.41(8) CI3-Cu3-ClI3* 180.0

Complex 4

Agl-N2 0.212 7(5) Agl-N2¥ 0.212 7(5) Ag2-N4» 0.211 9(5)

Ag2-N4 0.211 9(5) N(1)-0(2) 0.122 1(7) N1-01 0.123 2(7)

N1-03 0.123 4(7) N2-N3 0.134 8(7) C3-11 0.206 4(6)
N2-Agl-N2* 180.0 N4"-Ag2-N4 180.0 N3-N2-Agl 122.9(4)
N5-N4-Ag2 122.5(4)

Symmetry codes: 2: ' —x, -y, —z; ' —x.

=, 1-y,1-2) ; N3"=H3A"---
14w, y,2) Fl C1i-HIAY-

, =yl 2 4 —x

Hydrogen atoms are omitted for clarity; Symmetry code: ™ —x—1,

—y, —z+1; ¥ —x+1, —y+1, —z;

B3 Ba

—x+43, —y+1, —z+1

1 4 145K ko0

Fig.3  Structural motif of complex 4

-y, —z+1; ¥ —x+1, —y+1, —z.

02(0.303 54 nm, 160.72°,
01(0.334 89 nm, 161.12°,

, =Y, l—z)ﬁ}

TR T IRRENE,

%3,

2 I — AEREAR S5 1 | DT — 2 5
PRANAY S B 8T

% A

?vm

\HSD

oz\ N3
HlOA

Symmetry code: ¥ 1+x, y, z;

‘R

Xy =Y 1-z

Fa4 BEY 40
Fig.4 Hydrogen bonds of complex 4
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Table 3 Hydrogen bonds of complex 4
D-H---A d(D-H) / nm d(H-++A) / nm d(D--A) / nm £ DHA / (°)

N3Y-H3A"---01 0.086 00 0.219 32 0.291 58 141.50
N3Y-H3A"---02 0.086 00 0.221 03 0.303 54 160.72
N5-H5D---02 0.086 00 0.219 36 0.299 76 155.53
N5-H5D---03 0.086 00 0.218 12 0.293 35 145.96
CI"-H1A"---01 0.096 00 0.242 61 0.334 89 161.12
C10-H10A---02 0.096 00 0.255 62 0.340 09 146.88
Symmetry code: " 1+x, y, z; ¥ —x, —y, 1-z.
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Table 4 Energy of selected frontier orbitals and
HOMO-LUMO gaps for complexe 1, 2

and 3
(a.u.)
1 2 3
LUMO+2 0.000 28 -0.019 21 0.017 73
LUMO+1 -0.000 54 -0.022 06 0.008 92
HOMO -0.208 60 -0.217 85 -0.105 16
LUMO -0.176 71 —0.142 17 0.004 21
HOMO-1 —-0.238 88 -0.225 68 -0.130 97
HOMO-2 -0.239 92 -0.230 44 -0.148 13
AE 0.031 89 0.075 68 0.109 37
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Fig.6. HOMO and LUMO of complex 2
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Fig.7  HOMO and LUMO of complex 3
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