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Template Synthesis and Crystal Structures of Macrocyclic Cu(l) and Ni(l) Complexes
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Abstract: One macrocyclic Cu(ll) complex of [CuL.Cl,]-3H,0 (1) and three macrocyclic Ni(Il) complexes of [NiL.Cl,]
(2), [NiL](C10y); (3), [NiLH,](C1Oy4), (4) (L=3,10-bis(2-ethyl)-1, 3, 5, 8, 10, 12-hexaazacyclotetradecane) have been
synthesized and structurally characterized by X-ray diffraction single crystal structural analysis. Each metal ion in
1 and 2 is six-coordinated with four macrocyclic nitrogen atoms in the equatorial plane and two chloride anions in
axial positions. Each nickel ion in 3 and 4 is planar four-coordinated with four macrocyclic nitrogen atoms. The

orientations of ethyl pendant groups in 4 are different from those in 1~3 due to the protonation of the two tertiary

amines in 4. CCDC: 289431, 1; 289432, 2; 289433, 3; 289434, 4.
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Table 1 Crystal data for complexes 1~4
Complex 1 2 3 4
Chemical formula C,H3C1,CuNgO; C,H3CLNgNi C,H3C1NgNiOg C,HuCLNgNIO 1
Molecular weight 446.91 388.03 516.03 716.95
Crystal system Triclinic Monoclinic Triclinic Monoclinic
Space group Pl P2/e P P2/n
a/nm 0.688 4(3) 0.865 2(2) 0.817 29(8) 1.119 3(3)
b/ nm 1.126 9(5) 0.672 2(2) 0.819 70(8) 0.788 2(2)
¢/ nm 1.455 2(6) 1.470 6(4) 0.915 63(9) 1.531 1(4)
al 71.756(7) 90 87.468(2) 90
B1(°) 83.065(8) 91.121(5) 67.424(2) 104.325(5)
Y/ 74.285(7) 90 69.854(2) 90
V / nm?® 1.0312(8) 0.8551(4) 0.5290(9) 1.3088(7)
A 2 2 1 2
F(000) 474 412 270 740

0.60 x 0.08 x 0.08
5990/3 980 (0.018 0)

Crystal size / mm

Reflections collected / unique (R;,)

D,/ (Mg-m?) 1.439
©/ mm™ 1.341
Goodness-of-fit on F 1.009
Final R indices[(I=20(])] R, wR, 0.038 1, 0.086 2

R indices (all data) R, wR, 0.064 9, 0.09 80

Largest diff. peak and hole / (e-nm?) 460 and -241

0.55 x 047 x 0.47
5 028/1 843 (0.013 8)

0.37 x 0.15 x 0.12
2 859/2 034 (0.012 1)

0.60 x 0.59 x 0.15
7 060/2 486(0.022 9)

1.507 1.620 1.819

1.450 1.221 1.234

1.089 1.069 1.073

0.019 5, 0519 0.029 2, 0.082 2 0.051 6, 0.149 0
0.021 8, 0.053 5 0.030 5, 0.083 2 0.057 2, 0.155 8
282 and -209 318 and -259 1185 and -608

HR5UE

AT W B A3 SEE R FNBE A 51 T3 2,

TERCEY) 1 RS R S o, B ARX FR BT
FAAE 2 DU R AR A R & 910 7 (18 1a),
FHONE PR B RO A AT 22 57 . MAIE] 1a M 2a
LA, BCEY 1 H 2 AR, 71/ 20
O3 TG P AEAE RS AR L, Cu(A Ni(IDES 7 T X%
PR, 430 5 RERECAA L 4 SRR 7 AL TR
PRS- T A 1 B 2 A CIRCAL, B A0/ TR F) 7C A2 A5

G2 W N TR (VA0 A (VA /RS = T At Lo VA0
T TR m A E . A 1P Co-N K
(0.200 0(2) A1 0.201 1(2) nm) W48 TR A4 2 (°F 1
Ni-N ##4(0.205 32(12) 1 0.20591(11) nm), 1fii Bt & 4
1 59515 Cu-Cl 81 (0.282 64(12) nm) M Lt Bt & 4 2
FR Bl 1] Ni-Cl 8 (0.253 30(6) nm) K A9 22, X & i
F Cu(Il) W) 22 -Z O F B S5 A, Bl &9 1
F2 U o A b R HE FRLEL 5390 R T I8 1b AL 2b,
BCG 3 1 4 (9254 550 43 0 i BH S - [NLLP
FI[[NILH, "5 BB F ClO, 41 (& 3a Rl 4a), Bl &



553 Z BEAE ER G R AR BRI S 4 RO REAR S 1S i A 45 4 . 391 -

(a) (b)
BT ()Be A 15 745 M PRI (0 227K 53 ) 0 () it e 3t L

Fig.1 (a) Molecular structure and (b) packing arrangement in the unit cell for 1
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Fig.2 (a) Molecular structure and (b) packing arrangement in the unit cell for 2
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Fig.3 (a) Molecular structure and (b) packing arrangement in the unit cell for 3
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Fig.4 (a) Molecular structure and (b) packing arrangement in the unit cell for 4
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