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Abstract

A new cuprous chloride complex, [Cu(I)2(L) (u#3—-Cl)](1) has been synthesized by the self-assembly
of HL ligand and CuCl; under hydrothermal condition. It was characterized by single crystal X-ray
diffraction, powder X-ray diffraction and elemental analysis. Structural analysis shows that the
title complex exhibits three-dimensional framework with the (3,6)-connected topological network.
In addition, the complex displays photocatalytic performance to some extent, and can degrade
RhB solution by about 47% within 7 hours under ultraviolet irradiation, which indicates that it
may be a potential photocatalytic material.
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1. 5|8

BEE T A r= IR B S AT E R, KER TR KA TGS KB HE KR 2, KRG 5 H
i PRG,  BVE KA Qe O R K BRI — AN EORUR . A LGSR E A — i WS R
R TGIA IR T, @ AR, SR RS R R R R A AR AR .
I, A BB — B K TR A BLE K A LG EL . a1 R (Photocatalytic Technology) & — i
FOEH R RO BE AT S KA BRI R, AR R BHOCAMEAL R 3L FE R R, B AR &R LTS Ge s 4 6
GINGE S /=R g i 5= 2 2 T S e = K E 1 1 A 2 K 7/ S oy = 53§ SN e/ 7 SN =K s A L
R, MR W B AT ER S AR EIR[1], R B e A
R BRI,

& JE B HLECAL 5 A4 (metal-organic coordination polymers), 1 y—Fh# 4 i) 24 fb b4 ki se 45k 52 31 1
MBI 2 R0E, — 75 X MR 2 88 vl I 23 (BB 28R 84 [2] [3] [4] [5], S — 7 e TE R ek,
JEHEATRL, BEVERRL, SURLEAR S o B ARYE DT THAA & BRI SLATE 71(6] (7] [8]. HET, & X bt
Bl B TR KGR NI B B3R, BIHE R M FERICE LR . &EE 1. W, Piirs+
SRNEIH AR AESRT, E—EiRE T RMNFGY . Hh&EE A4S RN R CEE, KA
CATSERKRFERE B yoe & =g K g . BT Cu'BFRAHFER d"° s, Rkl
RS PIE R AT, FERB T e 8 R AEGNet. KL ea., B aE, SafEih
SFPERE[9] [10] [11][12]e fHEFEG BOSFE A an S S A DU U0 . =200, DRI A5 5L (4] 1) N-Z EA BT A4,
SAERAE NS 5 W R 1Y Cu™ B AR MEFIE 6 2 Wi ) CUTCAZ[13]. DRI, ) 48 A0 B I N-J A i
ARG SRR A AR BC & PR AE RS BRIk -

FEARSC AR, AVEH T CuCly, F—ANE 8 1) 2 0 & B 9 B JERE,  FEZK BGRAE T BL ] %
— A=A A Y, [Cu(DaL)(a—Ch]a(1). S EWE V) ARSI HAT T M. sk, &
XPZAL G WG B MR G R PEREHEAT T VPRI B 7T
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2. SELRERSY
2.1. RFIS{LEE

BT A FH A 5256 24 S S R ISR AR %, Al I R ek — 2D 4l ab B, AL &9 C. Hy N TR 2
1E4EE Perki-Elmer 240C B4 oz /A A BT MIE . AW FT-IR J6ii 4 2 76 36 E #i e & /7=
[¥] NICOLET6700 ZL i HLIH AR 4 T A Y A 5, BF iR P LA A A B8, 37 B 4000~400 em ™
B2 GRE S R R X5 R AT S 500 R AE 45 [F Bruker D2 PHASER RUAY 8% EIIE M. L& 1 BIGHE
TR fif S B 2 AE BRI NAI-GHY-DSGKW AU AL SR Mg (1, 2841 s I 54 A de o 5 [ 30 <6
BIRERA B 4E P71 PE Lambda 35 4N 66 FBE TR E

2.2. HEWICuD) (L)@~ CHL(DEIERK

W) A SR DU R, 245 PO AT Y 23 mL A S 82 28 HFOI N HL (0.042 g, 0.2 mmol), FifR(0.036 g, 0.4 mmol),
CuCl,-2H,0 (0.034 g, 0.2 mmol), 0.1 mol-L™" ) NaOH (2 mL, 0.2 mmol)Fl 15 mL 257K, SR 3%
HIFERRE 2 min, HHEET 170°CHEMFMAREL3 K, Z /5L 10°C/min FIERZEEEE R =R, 53]
WEYUR A, I uEfE 2B TR B S 3e%— Ik, IR N TE, % 45%. TR m0RER
43 ) (SE5AE): C, 31.85%; H, 1.67%; N, 22.73%. C;H;CINgCu, (FEitfH): C, 32.13%; H, 1.88%;
N, 22.48%.

2.3. X-GeRiFFE

&0 1 ) X526 A 2 K di 2 8 i 4% [ Bruker D8 Quest CMOS B TS SGHAT I 5E o diAk &G
K WinGX 34 SHELXS-97 27 i@ it B AT FIMNT14]. BT A ARS8 i 2 (08 1A
HATHIN, R T &0 R R 18 2 A B /N R AT R A . A LA ) 5 R AR YR A
HSINEIEHAT AT . (LAY 1 AR EA IR AR S S B T8 1 4. (k&1 RO ERE T
I ) B RN B A R 01 36 2

3. ZREWiR
3.1. HEWICuD) (L)~ C(DHImRIELEH

X-SF R AT AT S R E Y 1 45 TR R, FRIBEN P2i/co IR A KRBT I
A FERAFEH R Coa(IDE T, fERMIEFEH Cu(Il)E FHHEEN Cu(DE T, XFILREH HBLE
Cu(I) & TS G . AXFRETCHER TN A ML Ca)BE T, 7 — M ER T L
FCARF—A ps=CU B o & 1 fw, BEAS Cu(l)Es 1 #R A WA DY A RS AL LT A 8, e Cul 257
359 TR 2R PR A AN [P L A P 79 DY S0P A 28U - R AN 10— CT B RO, 177 Cu2 51403 52k B
SANMSL LA 5 S DY S PR S T A — AR R DL A - Cl B EEE . P LA )
Cu—N #K AT 1.992(3)~2.1193)FEE A, 1M Cu—Cl 8K 4L 2.3233(12)~2.801(3)iX —[X [ (¥ 2).

LA HA N E TS5 TR, 872 — MO BIER, HARmAa N 2P f
DR W RA T —E M, 232 T 23.93°81 34.88° /1 M. LK Cul F1 Cu2 T2
[ — A ws—ClU B FHERTE R T — MU Cuy BJE T, XL Cuy 5T 2 (AR C R — iy 1) PO 50 5 ]
M BTG R AR I — 5 A3 1) — R 2 18] SO0 — T8 I T A (R 2R R RIR M BR R TR i T i A K7
TE T 4 2R EEMI (1 2). ARG 482 2 (M@ AR 15—CU BT A1 Cu(1)2 A LA B4 F £
LG R 3 s () =4 4eahi, o Cu—Cl K h 2.599 A
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Table 1. Crystallographic data and refinement parameters for complex 1

= 1. EaY 1 NREFRENEEESY

Complex 1
Empirical formula C1oH;CINgCu,
Formula weight 373.75
Temperature 293(2)
Crystal system Monoclinic
Space group P2/c
a/A 10.628(5)
b/A 9.591(5)
c/A 11.220(5)
al® 90
pr 100.583(5)
y/° 90
VIA? 1124.2(9)
VA 4
DJgcm™ 2.208
u(Mo Ka)/mm™* 4.012
F(000) 736
Reflections collected 7070
Unique reflections 1995
R(int) 0.0266
GOF on F* 1.068
Final R indices [/> 2sigma(/)] R, =0.0337, wRy=0.0783
R indices (all data) R, =0.0389, wR, =0.0814

SRy = Z|Fo| = |Fl/ZIF). "WRy = {Z[W(Fs: — FAA/SwF) "

Table 2. Selected bond distances (A) and angles (°) for complex 1
2. LAY MIEEMEKAMERA(C)

1
Cu(1)-N(1) 1.992(3) Cu(1)-Cu(1)#2 2.9561(15)
Cu(1)-N(3)#1 2.047(3) Cu(2)-N(2) 1.967(3)
Cu(1)-CI(1) 2.3233(12) Cu(2)-N(6)#3 1.994(3)
Cu(1)-CI(1)#2 2.5987(14) Cu(2)-N(4)#1 2.119(3)
N()-Cu(1)-N3)#1 112.91(13) N(3)#1-Cu(1)-Cu(1)#2 109.10(10)
N()-Cu(1)-CI(1) 136.11(9) CI(1)-Cu(1)-Cu(1 #2 57.49(4)
NG)#1-Cu(1)-CI(1) 100.28(9) CI(1)#2-Cu(1)-Cu(1 2 48.93(3)
N()-Cu(D)-CI(1)#2 94.09(10) N(2)-Cu(2)-N(6)#3 142.79(14)
NQ)#1-Cu(1)-CI(1)#2 102.28(10) N(2)-Cu(2)-N(4)#1 111.01(13)
CI(1)-Cu(1)-CI(1#2 106.41(4) N(6)#3-Cu(2)-N(4)#1 97.77(13)
N(1)-Cu(1)-Cu(1)#2 128.99(10)
DOI: 10.12677/amc.2018.64015 130 MEME ST
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Figure 1. The coordination environment of Cu(Il)
ions in complex 1

B 1. BE&4 1 & Cu(l)BFRIBCAIERE

Figure 2. View of 2D layer built by L™ ligands bridging Cu(I)
nodes in 1

B 2. & 1 PH L EETE Cu(D)T SHEHE ZHERIREE
1

Figure 3. View of 3D framework of 1
B 3. (LAY | =4 RGN

DOI: 10.12677/amc.2018.64015 131 MORMEZE R


https://doi.org/10.12677/amc.2018.64015

X E

N T TR E B SRR s, BRATE R T A2 5 20 ARG kAT T e pr . e
A LRCARAN 15— ClU B TS EIN 5 =AW Cuy FLICAHIE, PRIUILE AT LAgE SRR B =70 0 T
T RUZ Cuy HITRIN 5 =AY LECAAR R =A 0 CU B FAHE, FUTT DA BOR ST 8. 5T BiRAb B,
WED 1 B =B SR & T AR AL O — A (B,6)-E M AE L F M2 (18 4), HIFFS N
(4%.6),{4*.6°.8°} .

3.2. LA 1 AR RIER S ENERERTAR

BATIE TAED) 1 HIR R X-GF AT EIRE, 5 X528 5 i B A 1 B 75 1) B AT T b, dn
5 BN, SEG TR R S A AU BT A R I R R AR LF W4, F B BT o) 4% (RO R L B ) A

NTRFACEY) 1RGSR TS E N, X BLIRA LD P B(RhB)E i5 G AL Sk Al fk
BV . BARRERIENT: 5 0.05 g ZMAWHIZ S5 I A BB R, SRE2T
50 mL ¥#KFEA S x 107 mol-L™' ] RhB /KA Y f, ESEREIREE RHtEE 1 h, fEHIAFIREF . 285
R A TEIR KA HEEE R 500 W s RS ST RS, &2F% 1 h B 5 mL RhB 840K, 550 5 7 2 [
EAEAL ], WE RhB HEAMRBOETE . 18 6(a) s, FEEAMGIUR 7 AN S, AR A HE R
B RhB JUTAR IR, TN S PITE AR RhB BEAR T 20 47%. ML 6(b) AT LLE Hi bl 5 1R
SPRET I AN, RhB MR BEBE 2 0K, LS8 AN SO s B S M B 1K o iR AL I S m] AR AR Ry
LHMECHE R T AV SR 2 0724 T N-Cu()HATE:F, M7 M E A HUEHOMO) [ ik S HuE
(LOMO)ERIT . v T [5] 1% 52 M 3 = (1) HOMO Ui, 4b T30S 1 745K 90 T4 468 O, BT OH-H
AR, o] DU — g ek oy FE M RN T .

4. BING

WSR2 R WRIMEE RIS CuCl, FEK AT I A 2 SRR D4 7 — N Hik e
WIHIBC &Y. RS R > Hr R A HLEC RN E Ca(D B T IR R T 4EZIRE ), —4EJZ2 2 7 3GE
CI-Cu(D) S UL HE D3 SO = 4E 7 ZRE5H o AR SCAE T ] % ik RENE RIS B R 20 AL & 1 2 i i
fho PR EIE R T — R FOCHEAIEE, ERAMDCRIBESS S, ERENSAE — I H] POFs RhB VA
oy B, A FIEAE D B AR AL R .

A
T

Wi

Figure 4. Schematic presentations of the (3,6)-connected network of 1: green, yellow and pink balls represent ;—Cl™ ions,
Cu, units and L™ ligands, respectively

E 4. L&Y 1 B93.6)-EEMEIRI: F6&. EEMMEBHIRSHIRTRSE 1u-CIET. Cu, BT L EIK
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As-synthesized

Simulated

10 ) 2'0 ) 3[0 ) 40 ) 50
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Figure 5. Experimental and simulated PXRD patterns for com-

plex 1
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Figure 6. (a) RhB concentration versus reaction time with the presence of complex 1. (b) Changes in the absorption spectra
of RhB solution under UV irradiation with the presence of complex 1 from 0 to 7 h
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