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Abstract: Three-dimensional framework copper(I) coordination polymer with cuprous chloride, and 3-(pyridin-2-
yl)-1,2,4-triazole, has been hydrothermally synthesized. Crystal data for this complex: Monoclinic, space group P2,/n,
a=1.2033(2) nm, b=1.289 1(3) nm, ¢=1.5823(3) nm, V=2.338(8) nm*, D.=1.779 g-cm>, Z=4, F(000)=1248. GooF
=1.060, R,=0.026 6, wR,=0.064 0. The asymmetric structural unit contains three copper atoms and three ligands.
Copper ion is coordinated with four nitrogen atoms, forming a distorted tetrahedron. The result of fluorescence

spectrum analysis shows that the title complex at room temperature exhibits an intense photoluminescence with

maximum emission at 414 nm. CCDC: 759692.
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1.1 RXFIAEE

TR 3= (- ML BE HE)-1,2,4- =W (Hpt)( H )11l
0K A4 ¥ A Fr 4l

%% :Bruker SMART 1000 CCD 5 it 117 454,
PE-2400(INAL T F 43 Hr %, 6507 XT4 BUH 15U 5
M4, H 7R 5 FTIR-8700 £L51 %1% 1X (4 000~400
em™), Edinburgh L.S-55 #2865 (36 B PE A H]),
1.2 REVHEN

MUK 0.1 mmol 3-(a-MEBE FE)-1,2,4- =1 1.5
ml #Z K 0.2 mmol EAL AT 25 mL ZZ A A
F 30 mL AK#EE N, 160 CHEIE 72 h, 28 )5 )7 15
HLLS C-h' BEEER, JFER IR R 20k fabh
AR AR, FHZE 1R K vp ke, Bk AT AL 5t A0 o 1 24 £
mn A, 7% .80.51%, JCE 73BT 4% CyH,sCusNy, 111
A (%):C 40.29,H 2.41,N 26.85; FLMME (%).C
40.21,H 2.40,N 26.80, TR £ Z W UK .3 418(w),
2358(vs),1595(v),1477(s), 1 421(s), 1 354(w),1 288

(w),1197(w),1 137(w), 1 016(w),897 (w),858(w), 790
(s),740(w),715(s),673(s) o
1.3 BEVREEHNE

BEHU ST 4 0.20 mmx0.18 mmx0.12 mm A9 5
#ir, Jl Bruker SMART 1000 CCD . A1 S A A 7417
SFSEE  TE 113(2) K T H Mo Ka 74:(A=0.071 073
nm), L o 45 7 A 1.88°<0<25.0203E [ 4 2Lk
£ 15485 AT AL, H P 4113 DT AT RU(R,=
0.0314),6433 A AWLEAT S i [1520 (D1 T 4548
PrAZs g iE, 28RS Lp B+ 2 50 0 ok
iE, AR F SR A SHELXS-97 2 7712 iy B #2 1 ff
L S5HRE 1B R H SHELXL-97 2 707 % & 51 Fi
A SR T3 3R FH 4% 1 [ 4 0 4% 1) S T L
AT A M /N AR IE | Bk 2E T R=0.0266,
wR,=0.064 0,w=1/[SF)+(0.035 7P+0.97P], H: ' P=
(F242F2)/3, (A7)0 =0.003, S =1.060, (Ap)un =335 e+
nm= H(Ap),;,=-506 e+nm=, Bic & W 0 AR 22 B 51
T#£I1,

CCDC:759692,

x1 BREYHREFHIE
Table 1 Crystallographic data of the title complex

Empirical formula CyHsCusNy,
Formula weight 626.07
Color Red-brown
Size / mm 0.20x0.18%0.12
0 range for data collection / (°) 1.88~25.02
Crystal system Monoclinic
Space group P2i/n

a/ nm 1.203 3(2)
b / nm 1.289 1(3)
¢/ nm 1.582 3(3)
B/ 107.72(3)

V / nm’ 2.338(8)

D/ (g-em™) 1.779

A 4

F(000) 1248

© (Mo Ke) / mm™ 2.742
Reflections collected 15485
Independent reflections (R;,) 4 113 (0.031 4)
Final GooF 1.06

R\, wR, [I>207(])]
R\, wR; (all data)

0.026 6, 0.064 1
0.030 3, 0.065 9

Largest difference peak and hole / (e-nm™)

335, =506
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21 EEWRLIIHRIE

IR Ytk e B, BC AR b e 348 E 1) 4 SRR I
AN 1601.1479.1009.746 cm™ B #% 30 1595,
14771016741 em™, FHIECARS ok ie 26 Y
RIRF KA THEAL, HAMNAREARE voen=1 632
em™, FERAYHPLEE 1600 cm™; HIEB AR
Van=1556 cm™, TERGYTIEREE 1562 cm™, i
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Table 2 Selected bond lengths (nm) and bond angles (°) of the complex
Cu(1)-N(6)#1 0.200 7(2) Cu(1)-N(10) 0.204 9(2) Cu(1)-N(1) 0.207 1(2)
Cu(1)-N(7)#2 0.202 9(2) Cu(2)-N(9) 0.193 5(2) Cu(2)-N(2) 0.201 7(2)
Cu(2)-N(5) 0.204 0(2) Cu(2)-N(8) 0.217 4(2) Cu(3)-N(11) 0.194 6(2)
Cu(3)-N(3)#3 0.195 4(2) Cu(3)-N(12) 0.220 7(2) Cu(3)-N@4)#3 0.220 7(2)
N(6)#1-Cu(1)-N(7)#2 114.35(7) N(6)#1-Cu(1)-N(10) 117.32(7) N(7)#2-Cu(1)-N(10) 98.01(7)
N(6)#1-Cu(1)-N(1) 96.88(7) N(7)#2-Cu(1)-N(1) 119.20(7) N(10)-Cu(1)-N(1) 112.38(7)
N(9)-Cu(2)-N(2) 115.70(8) N(9)-Cu(2)-N(5) 138.19(7) N(2)-Cu(2)-N(5) 97.72(7)
N(9)-Cu(2)-N(8) 112.48(7) N(2)-Cu(2)-N(8) 105.01(7) N(5)-Cu(2)-N(8) 79.55(7)
N(11)-Cu(3)-N(3)#3 156.24(8) N(11)-Cu(3)-N(12) 80.66(7) N(3)#3-Cu(3)-N(12) 106.83(8)
N(11)-Cu(3)-N(4)#3 116.19(8) N(11)-Cu(3)-N(4)#3 80.04(8) N(12)-Cu(3)-N(4)#3 120.53(8)
Symmetry codes: a: —x+3/2, y=1/2, —=z+1/2; b: x=1/2, —=y+3/2, z—=1/2; ¢: x+1/2, —y+3/2, z—1/2; d: x=1/2, —y+3/2, z+1/2;
e —x+3/2, y+1/2, —z+1/2; £: x+1/2, —y+3/2, z+1/2.
P VU T AR 4 AT, B N(2)-Cu(2)-N(9),N(9)-

Symmetry codes: a: —x+3/2, y—1/2, —z+1/2; b: x=1/2, —y+3/2, z—
1/2; ¢: x+1/2, =y+3/2, 2=1/2; d: x=1/2, —y+3/2, z+1/2; e: —x+3/2,
Y+1/2, —z+1/2; £: x+1/2, —y+3/2, z+1/2.

L1 R T O B R (9 R JL % 309%)
Fig.1  Coordination environment of metal atoms ellipsoid

diagram (probability of ellipsoid is 30%)
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Fig.2 3D Coordination structure of the title complex

W ER AR N5, NO, N2>k T 3 4> Hpt 701, H:
H Cu2 B0 T IO AR Y O B 4 SRR

Cu (2)-N (5) Fll N (8)-Cu (2)-N (9) 43 %l & :115.70(8)°,
138.19(7)°,112.48(7)°5 1F DU i M4 B8 £ AH 22 52 /N N(2)
-Cu(2)-N(5),N(8)-Cu(2)-N(5) 1 N(g)-cu(z)-N(z)%Eﬁaéz‘
B8 197.72(7)°,79.55(7)°,105.01(7)° 5 120° 41 2 &
K, IR Am 2K 5] 40.45°, 2 B9% 00 1 14 A8 8 7
& R EATZ AR WAATE 22 5, Cu(2)-N(9),
Cu(2)-N(2), Cu(2)-N(5), Cu(2)-N(8)43 514 :0.193 5(2),
0.2017(2),0.204 0(2),0.217 4(2) nm, Hij 2 ™KK
B R 2 MK 2 Rl T ECAR Hpt 2 26 T
& ,Cu2,N2,N1,Cul ,N10,N9 6 I Ji F Be o7 f= 20 B
T 1R, 5 Cu2 5 N8, N5 ZE A a4l
FIOCHA L, ANTCHTERE , HAMSITH T Cul-
Cu2 ZIH R4 0.345 7 nm, $L T [Cu-Cu=0.349 9
nm]®, Cul W35 5 4 4> Hpt 737 B9 =3 F iy
4 AT (N6A ,NTB ,N10, N1)EC A7 | ¥ 1l 1 2% 11 1Y
RS 280 B Cul BIEEA T 96.88(7)°~
119.20(7)°, $5c KA £ D 25 35 21 23.12° P4 T 4422 I 14
BN, 4 MARTEH Cu()WEEK R 0.200 7(18)~
0.207 1(18) nm, REAHSE , BLH] 4 4> U1 1Y BE AL
RE S HEAAAR . Cu3 M5 2 4> Hpt 73 F B 4 A
(NT1,N12,N3C,N4C)F3 5l % G iy i, fe 5 A O 25 1K
) 39.96°, MU THA ™ H B 2E . Cu(3)-N(11)=0.194 6(2)
nm 5 Cu(3)-N(3C)=0.1954(2) nm EH HZ 3, 1M Cu(3)
-N(12)=Cu(3)-N(4C)=0.022 1 nm, ¥t.# Cu3 5 2 4~ Fid
%A g 1 B A AR ]

PN = 4R IE 2 iTAE T 3 # Cu
S B BC A T R, B K Z 5 iR IE T
— M EA RGBT E 8 A
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Cu Ji ¥ ARALIE R ST 4 0.87 nmx1.18 nm, fL7CH
WSS HEAT 7 HED B AR 25 44 | IR 45 48 A7 1) T ic 5
PR R E |
2.3 TotiERE

FRE A HE T Cu(DECA Y MBCAA HL 1Y
ERDEETE (K 3), FLEY 1 B AR IS E 360
RS 30T H 3 — A 0 2 D O B e v U, S AR ) S 1 R
D72 (9 H BRI HL 76 417 nm B 3009 & 55 5
T LA W 1 96 & B s T A HLBC A
W) ar-ar® BRAE, BLAN, SECARAE L FLA W 1 195k
RGP P se It R AR EH T =
A7 A FH B AR TE B = 4 AR 45 44 {4555+ 1 W
PESE 5 AT/ T T AR 3 B IH A5 R 1Y e i
j:jﬁge[l‘)&l]o

Intensity (a.u.)

450 500
Wavelength / nm

B3 &R TEEY 1 KB HL A 50
Fig.3 Emission spectra of the complex 1 and ligand (HL)

400

in solid state at room temperature
SETH .
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