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W M fi AR IF) ) 4 AT HLIE (7 LA AR I] 4 B G418 MOFs B FUE33 3004 R i 28 4k, 3 vl il 2
FEOC AR HESREEHE o Rt , OF AR A R0 1] LA T BT & i et s - HLHEZE
PR EE P

ARSCF B TR 535 I 5- PRI HE 1) 28 — . (HL PATA) FEAR5 =K & R B 1 A
PRRAEAE S A R A <5 B - BLE 2R S5 44 - BE 59 1 920 7308 1 [ Cu(PAIA) (H,0) | -2H,01 5 BE &
1 200957 F 50 £ [ Cug (PAIA), (DMSO) (Pyridine ), 5 ]| (DMSO: — FI WG ; Pyridine : IEBE) o 48R
T, BEAY 1A 2 Bl LI R PO CHer, 5B B4 B 1 IR U] L T B 22 S e
P TRESE [RIFEUI Ph " R Ag ™ B, NG &4 2 AR UM Pb** X Ag ™ JEWI i M55 RN, o ARBIF9E T A
BB S ORI TSRS %

1 SEEREssy

1.1 {UEEFKH

VERTEX-70 BIAd B AR 2T AP (72 [ A7 & e A ) ) , SR HU KBr £ J 1% ; Vario ELIT#45TER 43
HrX (& Elementar 23 F]) 3 F-7000 %5536 6 11 ( H 4 HITACHI ) ; TGA/DSC-1 #I[a] 25 4 73 Hir A
(i AR BRI 2 A 7)) 78 N, U5 (100 mL/min) HrEL 10 K/min B HI#R R 40 C T2 900 °C
ASAP2020 R B ( 35 42 7825 7)) 5 SuperNova B X B2k s S AT S ( 3€ [ 264848 ) ;D8 ADVANCE %!
IR X 2 A S (PXRD , 2 E i & e A H] ) o

iR (Cu(NO; ), -3H,0) . HIEFL(DMSO) (HkIE (Pyridine ) WKk (Tmidazole ) Y524 43 Hr 4fii5]
W F B AR R (i) A BRA ] A it dt—alifl ; SE8e K3 LB 1K
1.2 BEHERK
1.2.1 #4&4 {[Ca(PAIA) (H,0) ] -2H,0f (1) 894 &  F i K- HEH PR Cu(NO, ), -3H,0
(10.0 mg,0. 041 mmol) ,H,PATA(10. 0 mg,0. 042 mmol ) FIBKME (3.0 mg,0. 042 mmol ) LA 10 mL g3
B, ATR TR N 2 b 25 B oK BB VA 1) %85 B B R TS IR T R R o, 18 N I ] AR
JEo 551 BrBe: FH 60 min FHRZE 75 °C 555 2 BB 7875 C MR PR 2000 min; 25 3 Birie: 75 C &5
100 min [ 2 30 °C o B 75 31 0 408 BT HOR G A, 77 258 80% o ST 43 Hrill il (8 (3R () /%
C38.1(37.4),H3.8(4.3),N3.9(4.0),
1.2.2 44 { [ Cu,(PATA), (DMSO) (Pyridine) , 11 (2) 49 %1&  FCEY) 2 M4 SO il B2 R ] 5
BCE 1 By—HE, FURIEE TR, 76 10 mL B9/ N30 P A MER PR 5 19 Cu(NO, ), -3H,0(5. 0 mg,
0. 021 mmol) FITH,PATA (60. 0 mg,0. 253 mmol) , /1 2 mL DMSO F1 H,O({&FL L 1: 1) IRA AR, Z 5
A 20 pL REE , AR TR AR th AR BG4S 2000 008 B HOIR F A, 77 5600 85% o JT R 73 Ar il i
(FEVEAE) /% :C 46.8(46.1) ,H4.1(3.7) ,N5.5(5.6),S4.4(4.2),

2 R

2.1 EEYREETE

PIRPTC A 0 B0 SRS 78 X SR AT 3T R 40 IR o P 5 K/ SR ARG 7 Loop 35 1, 23
AT A BREANHE Ka(A =0. 07107 nm) FIH# K (A =0. 154184 nm) §F2E, DL w-260 34 775K
W RS £ , (1] multiscan program SADABS #EAT WAL IE o @ 1445 ¥4 504k FIL ] Olex2 27, il
1208 Superflip & 745 , - Shelxs T3 LA S RE L di/ N 3 ih XS F T A& 1E )5 15 81 238 A
JE AR AR LA S LA ] S S8 A HLBCIR Y H Rl U i & kb 28, 5@ i PLATON/SQUEEZE
JP RBR TP A5 R SR BIALER A BeA9 1 A0 2 A4 © A7 A SIHF di iR 2 %l w0 (CCDC
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Number: 1541107 F1 1550251) , fi AR50 3E L3 1,

x1 BEWIM2WBEESHR

Table 1 Crytal data and structure refinement of complexes 1 and 2

Compound 1 2
Formula Cy; Hy5CuNOg CyoHygCu,N; O S
Mr 352.78 754.69
Crystal system trigonal orthorhombic
Space group R-3 Pbem
a/nm 1.88385(8) 0.978 64(2)
b/nm 1.88385(8) 2.82381(5)
¢/nm 2.24261(8) 2.47627(5)
a/(°) 90 90
B/(°) 90 90
y/(°) 120 90
V/nm® 6.8925(6) 6.8432(2)
A 18 8
D,/ (grem™3) 1.530 1.465
w /mm ! 1.461 1.363
F(000) 3258.0 3088.0
6 range for data collection/ (°) 6.176 to 49.984 3.286 to 50. 19
Reflections collected 6148 23 486
Temperature/K 293(2) 150
2694/0/198 6271/17/434

Data/restraints/ parameters
Final R indexes [ I=20 (1) ]
Final R indexes [ all data ]

R, =0.0580, wR, =0.173 8
R, =0.0779, wR, =0.1925
1.51 x1073/-0.43

R, =0.1199, wR, =0.3549
R, =0.1434, wR, =0.3787
4.06 x1073/ =2.40

Largest diff. peak/hole/(e-nm~2)

a. R =3 || Fol =1F, || )/SI1Fyl; b.wRy =[Sw( | Fy 1> = |F 12)2/3(Fy*)* ]2,

2.2 BERMEHST
X ST S AT R BE A ) 1 8 T RN AR R-3 S (al i AN 1A Fos , A FR oot 35

1 BCAEY 1 IAFRRIC(A) IRBEHIAIC(B) = HEHERUE (c fil) (C) FFTTNESHE (D)

Fig. 1 The asymmetric unit(A) , secondary structure ( B) , stacking structure view from ¢ axis ( C) and topological

structure( D) of complex 1
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A P BT, A PAIART IR, L AMRBR HL0 4T 2 AMHFES I H,0 43 F o Cu* BS 7% T A 6
PRBE AT 55 4 R PATA® BEPRRY 4 4~ O TR T AR B H,0 4 TR TR AL, BiA~HAR
) Cu S5 T3t 4 AN e B T W TH 9 48 3RV S5 4 BT (SBU ) L 1P 1B 7% , A Cu JEE T
Z BB H 0. 2615 nm, Cu—O0,, 0. F-HI K H 0. 1964 nm, Cu—O0,. K 4 0. 2139 nm. HI4BHY
SBU itk PATIA®™ Jig (A 7 T T 1 1€ R B —ZAL3 i L 4 = Ae 0 2 JLrb Lt iy b I
BARZH 0.37 nm, T A0 T ARHCRIL G5, TN T 4 1 7 PR AL I & Wk o s TR AT T —
SRR A S — 2 PR, T DS OB IR SBU JUIAT LU 4 — A U332 145 s TS24, Bl ) 1
L 4-c 104 NbO Hidh (1 1D) | S4F5H 16°-8% ) . il iF PLATON #PHH4E T I A4 1 fFLIR
2N 32. 6% (S IFL IR I, HE 4 b A OV 01 50 T3 e (1 K 4 SR BRI )

X G2 B AT T T, B4 2 J8 T SRR 2 Phem 2 [ RE, Q1P 24 7% , HCAS R BR B 70 2
1A G B F(Cul) 2 A Cu®™ BT (Cu2 Fl Cu3) .2 4~ PAIA™ B 1 BT ) DMSO 4371
2 AT NI T NI 2B FR, BAY 2 AR ot Rl SRR IO BRI TR T R A
1 1 A AR SBU IR A T &40 1, 1EIE 44 2 A7 AE BT RURIRIG SBU . —Fi2: 151 HAR Y
Cul BEHFiE (SBU-1) 11l iy DMSO R fir , Frh Cul—Cul 22 i {9 HE 5 4 0. 2651 nm , Cu—O - By
0. 1967 nm , Cu—0 0 K H 0. 2196 nim ; 53 —Fi A HILBHY Cu2 Fil Cud B (SBU=2) )l i e 43
T, Hod Cu2—Cu3 Z 8] Y B 24 0. 2642 nm, Cu—O 4K 5 0. 1960 nm, Cu—N 5K N
0.217 nm, &> SBU-1 @14 4 1> PAIA® BORESE T 4 S FETR B SBU=2, [6] i, & SBU-2 i@ 1ok 4 4>
PAIA>™ P45 T4 ARG SBU-1, 20 LT 11T 2C R 1t — 4k 2RSS 4. A%, O T B 75 {4
BTSN JZRAR Y, T TR TG EAL A HLE VA R — A% , B SIR 1 SBU il 5 DI 1 5
F TR TR AN IR 26 0 DA AR, sl #E0, W0FE 2D FF %, £ 455 141 -67 | o [, i34 PLATON
PRI A 2 F5 I TLBR 3 49. 8% (S MEFL I | HE 4 R BT 19 738 ) 40 T B 45 g £
Bk 2B

K2 B2 SRR A (A) FARMEAR(B) HEFRIE(C) KAn$baith (D)
Fig.2 The coordination modes of metal(A) and ligand( B) , stacking( C) and topological structure( D) of complex 2
2.3 EAW12MEREERIE
TEZRAAE T XA 1A 2 JEATRIAR X SPFERATH AL, 74 2 1) PXRD % [ an1& 34 frs . MK
R DL, SEAS BB 1A 2 ARy R X SR AT S e 0 el B RS dh A DL15 28] B A AT S 0 2 4 —
B, xR SRR BRI RS A 1A 2 AR AR A A



559 1 T AR 25 « P A ) i R < T A HLHEZR AT ) 5 B9 2O BE 1039

. stimulated 1
it e A complex 1 B
b. experimental 1

. 1 in toluene of metal ions
d. 1 in water

= S
E
= g
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=] [ experimental 2 z complex 2
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h. 2 in water -
A
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c 2500F D
complex 2 I 9
80 complex 1 2000+ é a. H PATA

h. complex 1

e r é; 1500 . complex 2
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= [ Z 1000
a0} 500
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B3 WA 12 0 XRD XA (&8 B T Pb™T (Co™ (Gt (AP (Ag® (Fe’* [Cd’" [Ca’ (Ba’" |
Mg* ") (A) LLAMERI(B) FAFE I (C) KA 5 TR S ZO6RSE (D)

Fig.3 XRD patterns( Metal ions include Pb** | Co>*, Cr'*, AP’* | Ag*, Fe'* ,Cd**, Ca’*, Ba®*, Mg®* ) (A),
infrared spectra (B), TGA curves (C) of complexes 1 and 2, and the solid-state fluorescence spectra of two

complexes and ligands (D)

LA 1 LTS I S ] 400 ~4000 em ™' A& 3B B, FELLAMRIE (0/em ™)
3410(s) ,2980(m) ,1635(s),1592(s),1423(s),1374(s),1218 (m) ,1069 (m) ,900 (m) ,775(s) ,732
(5),533(m) . KL 2 MLLAMEIEECS G W 1 A R — & A0S AR ) B 5808 T R AR [R) 07 32
WA 5], 3B fis, EELAMEINE (o/em ™) S:3435 (w) ,2937 (m) , 1685 (w) , 1635 (s),1592
(s),1529(w) ,1423(s) ,1374(s) ,1205(m) ,1012(w) ,944(m) ,782(s) ,732(s),533(m) ,

PO A 1 A 2 IR BT BdE a8l 3C s AL B9 1 A8 120 CRAES 1 YORE , X T2 B
Be A R B K 40 9 2525 56 2 WROR E R AR AE 300 °C, %I E & W 0 20 s AL &4 2 (i TSR AE I
KT, RAECALR) DMSO FIRELE>1, P R B 1 RO, X 7 e 0 ) oA, TR) s A B TC a2
RN > TR

i MK AP 1 G 2 FIRCIR H, PATA (BRSO GIERR AN 3D s, Bk H,PATA fi 3222
KT ITE 413 nm( A, =330 nm), S8 1 A1 2 43 5I4E 473 nm (A, =330 nm) Fl1 475 nm( A, =
330 nm) 1R AT . 5 H,PATA B RO ST L, S 9 1A 2 BR£0F8 (439004 A =60 nm il
62 nm)

2.4 FEEW1F02 HRAIRAMERE

N TR A Y 1A 2 BPOGRBIERE . FATTH W G A PRI 2.0 mg 43531 3 HLE
3 mLAL 6 FA LA (WAL Tk DMA [ DMSO , S Z ) 2R H R4S S 15 min J5 #E479¢
S WA 4A Fis  BEEY) 1 PSR SIEFIMIERA R R R . SIS G 1 738U PR
I, SR AT W S A 5 e, A S, 0 HECTE B BE A v oA B 55 R S0 o PRI, ¢ T R A DU IR A Tk 37 P R
kAT
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P4 SRR RS G TIPS (A) s AR B F XIS 1 SOERBRAEE(B) s A P " BT
(0 ~0.8 mmol/L) J5 5 IOEIE M I 1/1,fH 5 Pb* " IREERRIE(C) s 3BT Stern-Volmer 2R (D)
Fig.4 The fluorescence spectra of complex 1 dispersed in different solvents(A) ; fluorescence enhancement ratio of

complex ion pair complex 1(B); the change of fluorescence spectrum and the relationship between I/I, and Ph>*

concentration after adding Pb** ions(0 ~0.8 mmol/L) (C) ; corresponding Stern-Volmer plots of analytes( D)
Volume of metal ion solution in C/pL:a.0; b.10; ¢.20; d.30; e.40; f.50; g.60; h.70; i.80; j.90; k. 100; [. 110; m. 120;
n.130; 0.140; p. 1505 ¢.160; r. 170; 5. 1805 ¢. 190; w.200

TR A8 1 %48 B THORAIRE 1, B & A AR 48 & 1 (PhT [ Co™ (O (AT (Ag™ |
Fe'* Cd* (Ca’* \Ba’* \Mg") i HI R (1. 0 mmol/L) *pZ i il A S & A FL &9 1 Y F AR B i o
WK 4B IR, K804 8 B XA 1 ¥ — & 9 E IR 8OR, 24 Ph”* inE) 0. 8 mmol/L 1425
SR IAF] 24. 48 i, T H LI IR ORI K (8 4C) o FfiTiE i Stern-Volmer (SV) RX: (I/1)) =
Ko [ AT + LI HIMBR 2 M 4D iR . e 9 R s 85 T ROSmAR e SV RAEIE S B, A&
AT LU A SR R P REAR A L S — YR BRI

A 2 WK 7 SICA Y 1 AR ), ZE AR 70 Fp A B G an 8] 64 FTR , 1T WLAE 6 Fhig
FA T T A 0 B8 I AT T 2 ) e TR R T A PR vp LA s S e e, TR I TR AT K
W) 253 8RR WP A TINR . BFSE 4t SR W], 10 R4 B XL AW 2 398 BB AR , AR IR B
XIS 6B 7R, Pb” " B T AR AL I WE , VR B I F 0. 8 mmol/L I 3% 358 15
) 17. 05 45, HIESRGOR BRI (8 6C) o AT T@ T SV 33145 Hag i 4, e 6D FiioR . He 9 Fi
4B B TSR AR B SV RTEE T BRI, N A LU Y, BT A1 5 i R R REAR S B4 — R
PR

K EC A 1A 2 BEATAFEE AT LU e ATxE PR B B R R RE (A 1 IR B B
DI —8E  Ag T B TREI L B A 1 B R AR S, TS 2 AR BB ) E R A
59, AIRERS R E T SHA YIRS VR S IS bR R R M K
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Fig.5 The change of fluorescence spectrum and the relationship between /], and various metal ions concentration

Volume of metal ion solution/pL:a.0; b.10; ¢.20; d.30; e.40; £.50; g.60; h.70; i.80; j.90; £.100; L. 110; m.120; n. 130;
0.140; p. 1505 ¢. 160; r. 170; 5. 180; ¢. 190 ; u.200
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b
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Bl 6 Sy BRI T I A4 2 PR (A) s AR TR CE ) 2 DOERERATEU(B) s A Pb*" BT
(0 ~0.8 mmol/L) J5 (FNIEIE2E Mk S 1/1,fH'5 Pb** WS R I (C) s B4 1 Stern-Volmer [ifj £k (D)
Fig.6 The fluorescence spectra of complex 2 dispersed in different solvents(A) ; fluorescence enhancement ratio of

complex ion pair complex 2(B) ; the change of fluorescence spectrum and the relationship between I/I, and Ph**

concentration after adding Pb** ions(0 ~0.8 mmol/L) (C) ; corresponding Stern-Volmer plots of analytes( D)
Volume of metal ion solution in C/pL:a.0; b.10; ¢.20; d.30; e.40; £.50; g.60; h.70; i.80; j.90; k. 100; [. 110; m. 120;
n. 130; 0. 140; p- 150; q. 160; r. 170; S. 180; L. 190; u. 200

N T UEBIBC S 1 2 765 A 25 M43 8 2 IR I A T ORI W P REAE R4 F A0 AR , JRATTRF I a5
PRI E 1 d AU B R k. PXRD X Fe , & B AR A DRAE 1 ARSF (0 i S AN B (LI&1 34)
2.5 EEYHKIERE

Hi & 34 /9 PXRD 4558 0] LUR KR GBS 0 1 F1 2 R4 RRas M Ae e, b T IRFTRL &
P 102 25 o R A B AN [ TS BOH G K P BE A B2, 7R 2 0 T FR AT T PR IC 5 40 B i 7K RE
D1 GBS 0 PR BN R B RIS Y B 258 7K, IR K A, A 8A 8B R, i
B 1 REUK A 85. 06° UL S 2 /Y9 52. 7T1°4 BRI, SLIUEMIRC S 1 A — & BIsi K TERE,
BCE W) 2 W2 67K 1) o AR AN ) S 3800 PR BT i) 22 53 , i 1 m] ol 3 IR — E B /K PEBE ) MOF's 144
MG RIS o S 05 UK AR MOFs 3248t 13T 9 8L

3 45 i

S FH AR ) 4 SO, 368 2o 5 70 B4 B B AE AN TR 80 5 B T PR AN [ Cu-Paddlewheel 454411
ZALERAPMEZY) o XX L8 MOFs (945 SR ES A T 2R B, 18590 1) € 1) 258 T LA BCRA AR b
LRI Z AL B IRRL SO FIG K P RE S J5 T A 2% 1 2N E A B i A A
FE o AFT R MOFs BB EHE K BLG , AR S 1 PR BE 45 P00 4 o 1 2 7= 2R 5
FERRACR, TR R SO IR SR B TR RARE . SO TR0 E 1) 4 9 SR, vl LLadl i 7 5
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Fig.7 The change of fluorescence spectrum and the relationship between /], and various metal ions concentration
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Solvent-Dependent Synthesis and Fluorescent
Properties of Cu(Il) Metal-Organic Frameworks

WANG Yutong”, FAN Weidong”®, XIAO Zhenyu’, HUANG Zhaodi“, XU Lin®,
ZHANG Liangliang”, XING Lixue’, DAI Fangna®* , SUN Daofeng"”
(“China University of Petroleum( East China) ,Qingdao ,Shandong 266580, China ;
"Huangdao Entry -Exit Inspection and Quarantine Bureau , Qingdao , Shandong 266555 ,China)

Abstract Metal-organic frameworks have promising potentials of for applications in the areas of fluorescence
recognition. To explore more accurate identification of synthetic substancess, we synthesized two copper metal-
organic frameworks( MOFs), {[ Cu(PATA) (H,0)]-2H,0} (1) and {[ Cu,(PAIA),(DMSO) (Pyridine), 5]t
(2) (H,PAIA =5-(propionyl-A2-azanyl ) isophthalic acid; DMSO = dimethyl sulphoxide) , by the solvothermal
reaction in the presence of H,PATA under different solvents( H,0 and DMSO/H,0). Synthetic investigations
and structural analyses reveal that both MOFs show distinct frameworks with remarkable solvent-directed
feature, although they are assembled from the same starting materials, i. e. , Cu(NO;),-3H,0 with H,PATA
for complexes 1 and 2. The topological structures and fluorescent properties of the two coordination compounds
show a significant difference. Complex 1 is a three-dimensional NbO-type topology, while the complex 2 is a
two-dimensional sql-type topology. Complex 1 exhibits fluorescent recognition to both Pb** and Ag* ions,
while complex 2 exhibits fluorescent recognition of Pb** ion. The water contact angle for complex 1 is 85. 06°,
while the water contact angle for complex 2 is 52. 71°.

Keywords solvent control ; metal-organic frameworks ; topology analysis ; fluorescence properties ; hydrophobic

properties
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