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Abstract: Bridged pyridine ligand 4-methyl-2,6-bis(pyridin-3'-ylethynyl) aniline (L1) and an unreported ligand
with smaller scale, 2,6-bis(3'-pyridyl)-4-methylaniline (L2) were synthesized. Two complexes [Cuy(L1)(OAc),], (1,
OAc=CH;CO,") and {[Cu,y(L2)(OAc),]-2CH,Cl,-CH;CN}, (2) were obtained using L1 or L2 and cupric acetate
monohydrate (Cu(OAc),-H,0) in mixed organic solvent at room temperature. The complexes 1 and 2 were
characterized by X-ray single crystal diffraction, IR and elemental analysis. The structural research reveals that
both the complexes 1 and 2 contain the dinuclear copper cluster of {Cuy(OAc),}, but complex 1 has a “2+2”
planar macrocycle structure in which L1 coordinated with the dinuclear copper clusters in a U-configuration and
complex 2 has 1D chain structure where L2 connected the adjacent dinuclears in a Z-configuration. The
structural difference between the two complexes is due to the different scale of the ligands L1 and L2,

demonstrating the effect of the ligand scale in structural regulation. The fluorescence property of these two
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complexes were investigated, and it was confirmed that the introduction of copper quenched the fluorescence

emission. The experiment of photocatalytic degradation of methylene blue

(MB) proved that the macrocycle

complex 1 has better catalytic activity than complex 2 with 1D chain structure and both of them are better than

cupric acetate. CCDC: 1937501, 1; 1937323, 2.

Keywords: bipyridine ligand; Cu(ll) complex; crystal structure; fluorescent properties; photocatalytic MB degradation
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Table 1 Crystallographic data for complexes 1 and 2

Complex 1 2
Empirical formula CssHs,CusNgO16 CooH3CLCuN,Og
Formula weight 1345.23 835.48
Temperature / K 298(2) 173(2)
Crystal system Triclinic Monoclinic
Space group P1 P2/c
a/nm 0.823 5(14) 1.046 1(4)
b/ nm 1.107 0(2) 1.771 9(7)
¢/ nm 1.706 1(3) 1.974 3(8)
al(°) 102.187(2)
B/ 95.074(2) 101.370(6)
y /() 95.967(2)
V / n® 1502 2(5) 3.588(2)
A 1 4
D./ (g-cm®) 1.487 1.547
Absorption coefficient / mm™ 1.468 1.535
F(000) 688 1704
0 range / (°) 2.46~25.50 1.56~25.50
Limiting indices 9<h<9,-13<k<7-20<[<18 “SIIsh<12,21<k<19,-17<1<23
Reflection collected, unique 7 698, 5 489 18 465, 6 661
Completeness / % 98.10 99.80

Absorption correction
Refinement method

Data, restraint, parameter
Goodness-of-fit on F?
Final R indices [I>20(])]
R indices (all data)

Largest diff. peak and hole / (e-nm™)

Semi-empirical from equivalents

Full-matrix least-squares on F?

5489, 0, 384

1.045

537 and -337

R=0.043 2, wR,=0.110 1
R=0.060 3, wR,=0.117 6

Semi-empirical from equivalents

Full-matrix least-squares on F?

6 661, 440, 438

1.027

R=0.081 0, wR,=0.218 5
R=0.132 7, wR,=0.239 5
1 165 and -1 516

x2 BEW1IM2HUTIEKOmMEERC)
Table 2 Selected bond lengths (nm) and bond angles (°) for complexes 1 and 2

1
Cul-04 0.196 4(2) Cul-07 0.196 6(2) Cul-02 0.196 8(2)
Cul-05 0.196 9(2) Cul-N1 0.217 3(3) Cul-Cu2 0.262 49(7)
Cu2-01 0.197 1(2) Cu2-03 0.197 1(2) Cu2-06 0.197 4(2)
Cu2-08 0.197 5(2) Cu2-N2 0.219 4(3)
N1-Cul-Cu2 176.93(7) N2-Cu2-Cul 178.71(7) 01-Cu2-N2! 94.54(10)
04-Cul-02 89.38(10) 04-Cul-07 168.83(10) 04-Cul-N1 96.61(10)
€22-N2-Cu2’ 123.2(2) 04-Cul-Cu2 85.59(7)
2
N3-Cul’ 0.218 6(6) Cul-N3¥ 0.218 6(6) Cul-01 0.196 8(5)
Cul-03 0.197 8(6) Cul-05 0.196 9(6) Cul-07 0.198 1(5)
Cul-Cu2 0.264 87(14) Cu2-N1 0.215 2(6) Cu2-02 0.198 8(5)
Cu2-04 0.196 3(5) Cu2-06 0.197 7(5) Cu2-08 0.198 0(5)
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N3i-Cul-Cu2 176.54(16) 01-Cul-Cu2 86.14(15) 01-Cul-N3i 97.2(2)
C16-N3-Cul' 118.4(5) 02-Cu2-N1 94.9(2) 01-Cul-05 168.9(2)

Symmetry codes: " —x+1, —y+1, —z for 1; ' a+1, —y+3/2, z2=1/2; ™ x~1, —y+3/2, z+1/2 for 2.

x3 RURGW2HNEBEKNER
Table 3 Hydrogen bond lengths (nm) and bond angles (°) for complex 2

D-H---A d(D-H) / nm

d(H-A) / nm

d(D-++A) / nm ZDHA /()

N2-H2B---N4' 0.081 9(10)

0.244(2)

0.324 7(14) 1709)

Symmetry code: ' x+1, —y+3/2, z—1/2.
CCDC;1937501,1;1937323,2,
2 HRS5HB

21 EEW1HREEN

BLEP 1455 T AR PL B, AT
— DAXFREE Y FIT AL 1A BCA 11,2 A Cull)
BT 4 ABERRARE T, 0B 1 R, T Cu(E
Fh T — AT, 4 AR TR — A B
LT {CuNO 1 /N T FY 1) 75 B 57 30 555 1)
Hl, AHRBAY 2 4> Cu(E 7 LA R Y1 {Cuy(OAc),)

Yy, BCO KRG+ &I & ILFAb T [F— 4
ST 22 AP RE IR 2 ) P T A 3,730, KBRS 2
AN E PR 22 8] e F 300 O 8.93°(N T JUT 7 ML WE BF) A1
6.63°(N2 ST TEMLEERR) , FHEB I K IR 43 F Z (817 75 I
# - BV R L BCAR R 3R i 75 F- 100 A P47 (I
0 0°) kg B o ~F- 1 (1 €8.C9.€10.C12.C13.C14
F R, BT AL A5 0.812 7,-0.160 5,0.043 5), A 4B 2
A 70 S T TH - T PR 5 0.346 nm, 0[] BE 0.501
nm, 56 RIS F NGB 3 A JLT-4b F 7 1 1 55 7
I RNy F USRS L o A T A A S 3 BUE L

AL S 2 AR TS I8 RC A R

Fig.1

= YRS N 2 s

1 RCAY 1RO 309 1 R A FREE 2 TE (a) P EREE KD (b)

Asymmetric unit with thermal ellipsoid 30% probability level (a) and macrocycle structure (b) of complex 1
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Symmetry codes: ' —x+1, —y+1, —z; ¥ —x+1, —y+1, —z; " x+1, y-1, z
K2 BAY 1 AR AL KIS WY o HEFUE

Fig.2 - stacking structures in complex 1
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Fig.3 Asymmetric unit with thermal ellipsoid 30% probability level (a) and 1D chain structure omitting H

atoms and solvent molecules (b) of complex 2
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Fig.4 Hydrogen bonds of solvent molecules with 1D chain in compound 2

REERG MRS —FEHERA R B, WERERE B 1M 2 BPOUR G A A W PO6HE K
TERAL, ﬂﬁﬂﬁiﬁ'rkiﬂi IR EECA RGN B A HBCE Y A DO A

B RAETERYUE, RURHSCERARRETLL 2.4 BEY 1502 3T R EE RS0 RERBER

X HC 3 W R T SR D B T MR LR 5 Al Al
IR g 1 B A S T T RO A A 11 ol B A B

»lageivgs
wleeteis
siajslays
‘*?7%*%7%5\*

BS IR o SR LA A Y 2 hi
BRI T
Fig.5 Solvent molecules in complex 2 viewed along
crystallography a axis
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Fig.6 Luminescence spectra of complexes 1, 2 and
ligands L1, 1.2
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Fig.7 Comparison of photocatalytic activity of complexes
1 and 2 and Cu(OAc), for methylene blue
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