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Abstract; Through structural transition method or in-situ assembly method, two semi-flexible m-con-
jugated unsaturated bipodal-ligands were coordinated with Cul to obtain 2-D or 3-D cuprous iodide

coordination polymerizations with the general structure of {[ CulL] - solvents|  , namely Cu-3 and

Cu-4, respectively. The structural information of Cu-3 and Cu4 was determined by X-ray single
crystal diffraction, powder X-ray diffraction and elemental analysis. Studying the photophysical
properties of these two coordination polymers revealed that when excited by ultraviolet light, Cu-3
and Cu4 showed a single emission peak with blue-green light at 513 nm and yellow light at 555 nm,
respectively , which were attributed to halogen to ligand charge transfer (*XLCT) state. At the same
time, these two coordination polymers both exhibit two-photon excited luminescence properties, and

are expected to be used in the field of biological imaging.
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T EL A i N s, AT A B R AT T
ZOREMBESE . IEEAER, i T7Efky 3 A
WS 5T AU EL A I B4 R AN A A
VUSRI A W) — BB RIS I, 4
Bl LR AR S W TR R
SeAb2E R B ORI A BRI SETE . EARE
AIIFIE IR 2 v, i AR (1) B8 4R 1A H R Ak T
PR AR TR AV A — > 21 B2 A 9 4
pAL AR (1) A 2 4k mT DL — 438 2Ok foR
Cu X, L (3P X =Cl,Br 8 I;L=N,S 5% P 541
AR ) | T LAAE kb 57 (0 45 4 BT AT A, o mT DAL
CuX AHHEHR A B R AW 4 A e 4L
— A 2,3,4 JUFP, G R BRI 2RI | = A A
T A EC AR S i LA 5 L A T A 1 R BT
PAAE NS 58w, ~ pa 19 328 2 DA 25 0 A1) 5 5 P A
BT LA B R, s AR (1) RERE I F =W
ZER ZREE RO S 2R Y L BR TR L
14 28 FR BTG T W AR ) SR AN R R ARk
FIFRE LTGRO G KOG 1564 e
AT T Z RO, ARBTJE N, S 4L A A AT
IR AR VR EE 2B W) 21 2028 335 BB 1 AN /IN ) At e 45
Vi, 1G4 A A i . R, B
JREAS A RO GE LTI 3 DU TR #6545
RS A] WG AR L A 48 - WUV R, g —A
IR,

B AR (1) 58 4 A ] L gt 4% il g 4 ok il
2 AZIAAE W A O SFE T 25 R R R
A A AR T SRS RS S b R SRR G 1 %
AR TR GG A5 Ry S A, FESE RAETF, K1k
) R AR AR 1 2 A R B AR T AR e B 2B
BHEA —E NSRBI, A LR AR Y
BERE, AN HLfar | RUSE DA BAS) R A5 4 AN () 2544
14 b P SR AR AR Y S P 2 AR S 43 i) it
GEREARTE RN A 4256 15 3 3 0T 4 {7 ik i
Uity 32 M - AN RTRUE B it SE L A 3-pmbtd F11
4-pmbtd 5 Cul e (v F4) 1 1) P TP AS [1) 225 44 1) AL,
WAHEA R A, W T H &I s R £r4k
ROGCF IR B KT, 5250 K B, PR G 1o 2R

e

AU AT B RO T R R E R
2 5 %

2.1 KFEE

A 3-2 H FE L BE , 3-( Aminomethyl ) pyri-
dine , ZfJ&F 97% ,Macklin ;4-H & &M E | 4-( Amin-
omethyl) pyridine , 4l B 98% , Macklin ; fll {f IV 4 ,
Copper(1) iodide,Cul , 2l 98% , [ R BB ; W
R(2.2.2) %-7-%5-2,3,5,6-WUFR R i, bicyclo
(2.2.2)oct-7-ene-2,3,5,6-tetracarboxylic acid di-
anhydride (BTD) , 4l 98% , /1 R @B} ; N'N-—-
FH 35 F e ( DMIF) | Z B ( EtOH) L Z i (CH,CN)
S e (CH,CL) T F K EETT K Ak 24357
J7 AR 9%, EEE R 2 A AL

X %% : Bruker AVANCE I 400 (400 MHz) %!
K I ¥R 3 3% A (5 = Bruker 23 7] ) ; RigaKu
SmartLab X 5 2 B R ATH AL ( H AR B 2= 5
Perkin-Elmer 240 % 50 & 43 M1 1L ( 3¢ [# Perkin-El-
mer 23 ) s NETZSCH-TG 209 F3 Tarsus #H 40 Hr
AL (A T it B 23 ] ) 5 UV-3600 plus 48 4h-1 UL 40
YeRE i ( HA B HEA ) 5 Nicolet FT-IR-170SX {H#
FLH AR e 21 AR 63 AL, KBr R F 35 (4 000 ~ 400
em ™, JE[F TemoSinic /A 7)) ; Edinburgh FLS 980
DEICICTEAL (FE[E 2% T B\ ] ) 5 Astrella/OperaSo-
lo KFMEEAS (£ E Flucent Lid. ) , QE65 Pro )
TEA A AT
2.2 H@EHE

fiif& 3-pmbtd F1 4-pmbtd B & S % CHk
[32-33], & Heekanid 1, FREC1.24 ¢(5 mmol)
WIR[2.2.2]F-7-452,3,5,6-PUFRAER —EF ( BTD)
BT 25 mL BEBEER T, A 10 mL N’ N-—
FH 35 FH B B2 ( DMIF) 95570, A8 160 °C, ik &=
BTD S &, HIMAL.1 mL(11 mmol) 3-Z
FENERE By, 4-50 FFENERE , M9 6 h, 51k ik, g
7, GRS DMF, e %, WH A K
)RR AT AhDE, FH /D S E VR, R R
HOBEPPE, 70 CHAE TR, R R H AR
KEE, 72339k 78. 5% F170. 7% ., 'H NMR
(400 MHz, CDCI, ) : 3-pmbtd: 8. 52 (dd, J = 6. 6,
1.8,2H),7.60(dd,J=6.0,1.9,1H),7.21(dd,
J=7.8,4.8,1H),5.87(dd,J=4.3,3.1,1H),
4.55(s,2H),3.75(s,1H),2.99(s,2H) , 4-pmbtd;
8.53(d,J=5.1Hz,2H),7.15(s,2H) ,5.97(s,
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Synthesis route of 3-pmbtd and 4-pmbtd ligand

1H) ,4.54(s,2H),3.80(s,1H) ,3.04(s,2H) ,
A IECAY | [ Cul (3-pmbtd) ] - DMF|, ( Cu-

45% , EA:[ C,, H, CuIN,0, - H,0 - CH,CN],,
FIB{E : C,45.06% ; H,3.71% ;N,9. 46% , &

3) :FREL 100 mg Cu, I, FL&59' & 25 mL #EIEH0
H A 10 mL DMF %5, #8575 & Cu,l, BLA Y5
VR, TE LR RURHT AR GOk A A
% 35% , EA;C, H,, CulN,0,, i (. C,46. 17;

{E.C,45.02% ;H,3.67% ;N,9.47% . IR (KBr,
em'):3445(m),1 771 (w),1 705(vs),1 513
(w),1423(s),1398(s),1363(w),1341(m),
1319(w),1178(m) ,923(m),

H,3.66;N,8.13, WIE{H:C,46.47; H,3.49; N,
8.28, IR(KBr,em™'):3 455(m),1 768 (m),
1705(vs),1557(w),1431(m),1399(s),1 347
(s),1320(m),1 178(s),767(m) ,711(s),

B AY [ Cul (4-pmbtd) ],
4) . FRHL 4.3 mg(0.01 mmol)4-pmbtd BLAAK , 7% i
F 10 mL CH,Cl, 1, «H{ﬁ‘(ﬁl SUEEE T,
AR BRI Vot Venen =2 1) TR
w3 mL BAXE L A T 3.8 mg (0. 05

3 R 5iE

3.1 Cu-3 0 Cud BB RLEH

A Cu-3 B 25k 2GS
BE” G5R I Cu, 1, Z4E/N 5T B i 7E DMF o
R E LR MRS B 45 1 g b v] LA 1, Cu-3
EMTRRIRAR P2, /m B ESREE (£ 1), 1F
mn AT AR R, R B R TR, LA ac TH K
I b R, HOARX R IT AN
mmol ) Cul 19 5 mL ZNE WL g R kil BT — L1 — 3-pmbtd BAARLL K —A>
LR, R R R B AR Sk, PeR g DMEF SIS, b T R U T

F1 BEY Cu3 M Cud WREZEHIFEMEHBER

- solvents ( Cu-

Tab.1 Crystal data and structure refinement for Cu-3 and Cu4
Complex Empirical formula Formula weight /7K Crystal system Space group a/nm
Cu-3 Cy7 Hy; Cuy I, N5 O 691.97 150.01(10) monoclinic P2,/m 1.269 53(6)
Cud C6 Hys CulN; O 677.95 203(2) orthorhombic Pben 3.741 60(17)
Complex b/nm ¢/nm o/ (°) B/(°) v/(°)  Volume/nm’ Z P/ (g em™)
Cu-3 0.740 27(4) 1.452 36(8) 90 90.706(5) 90 1.364 82(12) 2 1.684
Cu4 1.488 41(9) 0.939 02(4) 90 90 90 5.229 4(5) 8 1.722
Complex w/mm ™! F(000) Reflections collected Independent reflections  Data/restraints/ parameters
Cu-3 10. 404 692.0 4133 2 563 2 563/44/295
Cu4 10. 848 2 704 9 668 4 481 4 481/127/347
Complex Goodness-of-fit on F* Final R indexes[ I=20 (1) ] Final R indexes| all data ]
Cu-3 1.029 R, =0.080 3, wR, =0.206 8 R, =0.089 8, wR, =0.221 0
Cu4 1.009 R, =0.154 2, wR, =0.308 2 R, =0.1775, wR, =0.320 6
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ALY, ZIY A R LA Y, FefL R ok BT
WAL T (1) DL 3-pmbtd FCAA Y A4 Sty
FEnE F R T, Cu—I BB 24 0.270 5 nm Al
0.276 5 nm, Cu—N BEEf 254 0. 206 3 nm Fl
0.211 1 nm(F 2) . £ Cu3 , FA 10T LITHAE Hh
AR, HWIAERGE N7 Y Cu, 1, TR
M IBHEIR Y — 2 (Cul) | £, BE— A SR A 4
RIC T AL . 78 Cu3 ', 5 & m AL
4 P 7 i A WS () — A~ 4 B I T2
55 A ) S A S AR A A, X RE I /N T 43 [
(723 (B RE , A I T e 4R B A HESRIE i, 2D J2 ]
SERE— 250 3 4 7 18] A9 A EAE FH 0 HEBUE AR
3D MREER, WKl 2 s
*®2 EAY Cu3 WEIEEKHER

Tab.2 Selected bond lengths of Cu-3 nm
11—Caul' 1—Cul? 11—Cul 1—Cul’®
0.270 5(2) 0.276 5(2) 0.270 5(2) 0.276 5(2)
Cul—T1° Cul—Cul®  Cul—NI1*  Cul—CI®
0.276 5(2)  0.2635(4)  0.2063(7)  0.228(3)
Cul—(23° Cul —N4
0.208 0(15)  0.211 1(11)

Ve X332V, + 22 -X2-Y,2-7Z3 -X,-12+Y,2 -7,
X2 +Y -2 -X1-Y,1-Z;°+X,52-Y, +2Z;7 -X,
“12+Y,1-Z3+X,1/2-Y,+7Z,

B2 BLEY Cu-3 BOLSHIET (R o T AU
Fig.2  Perspective drawing of the crystal structure of Cu-3

(H atoms and solvents are omitted for clarity)

Cu-4 i1t 4-pmbtd FCARFN Cul 775 9 JR
PRBEAT . HRIAZ R TIER MR, & T Pben
23[R, AT AR BT AL G — > 4-pmbtd B4
— MBS RS DL S — A g S

F o3 FH—A b7k 53 78 Cud v PS4
B P FIE R — [ Cu,L, ] BIZEIE IR
ZERYERIT (SBU) o Horp AR 5 DU TR FiE 2
B, WO A7 S5 433 A T A 5 - R T A I W S
B EMMmAEE T, Cu—T 4K~ 0.259 6 nm F
0.268 5 nm,Cu—N #4247 0.205 8 nm F10.209 4
nm( % 3), 4-pmbtd 1E M #F i% Fl i % $ SBU, &
I AR RES G i 3 s,
x3 WMAY Cu4 HEERKEIER

Tab.3 Selected bond lengths of Cu4 nm
11—Cul 11—Cul" Cul —N4
0.259 66(15) 0.268 54(15) 0.205 8(7)
Cul—NI1’ Cul—Cul' Cul—T1"
0.209 4(7) 0.258 8(3) 0.268 54(15)

=X, +Y,1/2-7;23/2-X1/2+Y,+Z;33/2-X, -1/2+Y, +Z,

K3 BLAY Cud MZEHIPE (A AR 23 T AR T)

Fig.3  Perspective drawing of the crystal structure of Cu-4

(H atoms and solvents are omitted for clarity)

Kl 4(a) >k Cu-3 Fl Cu4d 11 X HFAy A A7 5
RIEE, FRATA, Cu-3 F1 Cud AYM AR AT S
L5 AT SR ASADL) T Tl — B, AR S5 Sl
3.2 Cu-3 7 Cu4d HRFETE M

Cu-3 Fl Cu4 By EEE W IE 4 (b)), 7EE
4(b) 41,35 ~ 186 C Y RHFXS N Cu-3 Al DMF
Iy TR 22 7E 187 ~330 °C Z i Bl — /4 F A,
W] Cu-3 BB W AE X AR B JR 45 4 ] AR
FEAFAE, BB H R & AR AE 330 ~400 °C X
N T P8 G5 R4 1R 73 A o 7E 35 ~ 190 C YK F X
Cu4 FARFER 3 F 1k 25, 78 200 ~ 315 CZ
[ — N, KB Cud LA YITE XN RE B
YRS T IR R e, EEA R AR kAR T
315 ~410 °C %R F ML Z549 19 o0 i, iR B
FH ALk T A A SR A W A B R R
EPE,
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Cu-4-ag-synthesized

Cu-4-simulated

10 20 30 40 50
260/ (°)

0

L 1 L L L L
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T/C

K4 Cu-3 Fl Cud KA HEABLLAT ST I (a) F1EA R I
Z(b)
Fig.4 Simulated and as-synthesized X-ray diffration(a) and
TGA curves(b) of Cu-3 and Cu4

3.3 BRFHEEN

W 5 (a) B, B4 3-pmbtd Al 4-pmbtd )
[f] 1A 5 AR 0 W2 SO 35 B 26 0L, 200 ~ 300 nm
Z B SE J& T m-m* BRATE 300 ~ 400 nm A4 I
WOH & A MLER > F B FRAE n-m ™ BRAE . P Fh
T, 7 ] P A5 3R 5 0 118 5 - AT DL ST 35 H X6
(R A B W T 2T 7% , 78 200 ~ 500 nm {15l 9 A 4%
TE IR, 2R AL R A WA B O g

WE 5(b) s ZEH T, 350 nm 155k
HWE Cu-3 LAY, K4 H R IEKAE 513 nm
TSSO, VT8 T3 & = 2625 1 28 31 44 14 FL Ao
R (CXLCT) . F 330 nm (G %K, Cud & 5t
HIR RGN 555 nm [, 1R T % & BIECAK
1 LT RS BRT (CXLCT) . Cu-3 Fl Cu4 &1
FERAY A 10.0% (A, =350 nm) F10.2% (A, =
330 nm) , LT Cu-3 15, Cud BN R AW
TR 2, TR TREY T
KEMER T, EHIE Cud FAAFE KRR
KOy B SR B T SRR S S TR

E 6 K Cu-3 Fl Cud AYZASIR & KR 56
i, ATLVER], ANEEEEL R T, R
FUR PG BEAAAR | R g5 1 A8 fk . RIIR

1 0,(3«) Solid Abs.

’ —3-pmbtd
= ——4-pmbtd
z 08 —Cu-3
£ —Cu-4
0.6
=
IS
F04f
£
[=]

“ 02
200 300 400 500 600 700 800
A/nm

1 0 ,(b) ex—Cu—3
oy
é 0.8
= 06
E
= 04
£
3
z 02

0 1 | |
300 400 500 600 700 800

A/nm
5 (a) BRI SR A4 0 EAA 8 b - 1] IR K063
(b) Cu-3 Fil Cu4 ) EARBE F k& 51638 (=006 .

Fig.5 (a) Solid-state UV-visible absorption spectra. (b)
Photoluminescence spectra of Cu-3 and Cu4(RT).
1.2

(a) Cu-3 — ex-300 K em-300 K
z.
£
=
S
E
£
S
z

1.2 -

(b) Cu-4 ex-77 K —em-77 K
1o ex-300 K em-300 K|
£ 0s8f
8=
= 06F
T 04f ‘

S
0.2

| | |
500 600 700 800
A/nm

Bl 6 Cu-3(a) Al Cu4(b) B AASRSI A A A L3S
Fig.6 Temperature-dependent photoluminescence spectra of

Cu-3(a) and Cu4(b)

LR P 3R 5 I AN BRI A AL 58 R
R R A TPXLCT 8R4, X5 Cu,l, &

0 | 1
250 300 350
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YNy 1 v R T R AR R R R S R e R
EESH

XF Cu-3 Fl Cu-4 45 H By K& S Ab 53 5]
HEAT J 6 75 i v ph 23k, 45 SR 8,300 K
T, AL AW KOG F A 4 12,01 ps il
10.26 ps, fF i 90 1Y A UESE T ok A FPXLCT
BSH=EELCEMN, 77 KT, B THIRsh#
FEMIEES , Cu-3 Ml Cud Y RICH IR A K,
39K 16.86 ps F116.95 s,
3.4 RPN FHERN

% [EF) Cu-3 F1 Cud BN R A WA nl UL 230

70+(a)

Cu-3-solid
601 X.=750 nm
501

40t
30+
201
10

—70 mW
—78 mW
—105 mW

Intensity/a. u.

0 |
400 500 600 700
A/nm

2.0
r(b) Cu-3-solid

A=750 nm
Slope: 1.957

lgl

0.5 1 | |
1.8 2.0 22

(¢) Cu-3-solid
60

401

201 66.1

Intensity/a. u.

0 5b 160 1510 260
Excitation intensity/ ]
El7 (a) RENRT Cu-3 8 BOEF 8K &g E
(A=750 nm) ; (b) ¥R I A5 KOG K &
5 (o) BOETHR BEMTHR,
Fig.7 (a)Power-dependent emission spectra of Cu-3 under
two-photon excitation(A_ =750 nm). (b)lgl-lgP re-
lationship. (c¢) Change in slope of emission intensity

for two-photon excitation threshold determination.

LTHNX A B Gl , HL T 2T i B 68 &% A H
BONRRAEE Y T A & — L B3R
IR T 28 7 H IO F & Lok, 45
R Cu-3 Al Cu4 7E 700 ~750 nm % Bt 4B AE
VR o VL 750 nm R I BEAT B
B ARAE RO IE, WK Cu-3 F1 Cu4d
M XTI R &G, a5 Rk 7 A 8 B
o TE 750 nm OEEA T, Cu3 KM H Kk
BN F 515 nm A HE LR, Cud K 5T H B R
K565 nm BEE(E 7 (a) FIE 8 (a)), 5l

25-(a)
Cu-4-solid = 70 mW
20 |A,=750 nm — 78 mW
s — 105 mW/|
< — 113 mW|
> 15F — 125 mW
= — 144 mW/|
E 10+ — 188 mW/|
E — 199 mW|
— 216 mW|
5 -
0 L L 1 I
450 500 550 600 650 700 750
A/nm
1.5
F(b) Cu-4-solid
Ae=750 nm
Slope: 1.991
1.0
=
0.5
O L | L
1.8 2.0 2.2
lgP
30
(¢) Cu-4-solid
25F
5 200
I 15f
S
E 10-
£ 783 pl
£ sl 2
0,
_5 1 | | 1 |
0 50 100 150 200

Excitation intensity/ )

F8 (a) RFINET Cud BAUEF I E KL A
(A,=750 nm) ; (b) ¥ & 1A 15 KOG 56 &

25 (o) BULT R B E R,
Fig.8 (a)Power-dependent emission spectra of Cu-4 under
two-photon excitation( A, =750 nm). (b)lgl-lgP re-
lationship. (c¢) Change in slope of emission intensity

for two-photon excitation threshold determination.
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54 B ERESTFHOE ZOGIERL, HiED)
R, Cu-3 F Cu4 1) K 60 1 I, IR T R
XU 5 B B 0GR R BRIk 1. 957 Al
1.991 ,#%345 2( K 7(b) I 8 (b)), B R XL
TSGR, 38 SO RE X R ORI R
2, 1H 5345 206 F U {6 R 66. 1w F
78.3 Wl AHXTEINCEL T () FIEI 8(c) ) o
RS, Cu3 Al Cud AR EA B B 1
BOGFF R ZICHERE , IF B BAT FHX AR RO
FIR B, A RN FH A W A5 S Sk

4 % &

‘o

T A AR A R R A A v A BRI 3
52 4 A7 I g B R FEE K 3-pmbtd AT 4-pmbtd 5
Cul Be A7 20 %, 13 2 P A B A {[ CulL] - sol-

& % X #.

Ventsg n 24 38 =X Y ALk 7 4 @Efﬁ%%%o T
Fe A2 (AR G2 R[], T L0 38 5 ) 3 80 1 R
25 AR . 7E Cu-3 1 BB (Cul), —H4ESE,
3-pmbtd DUBRE Y 77 2% 32 T 0 A5 A QY (Cul)
B b B 3D 450, AE Cud 2 PL(Cu,ly)
FIE ZRAK N IR Y L5 H 5T, 4-pmbid 1E 8 i
BeAA  JE B 2D ~F-TH 2544, A [F) 08 45 48 45 2 BT 44
MADCY I AE , Cu-3 1 350 nm 5586
BR T RS HIESE(A,, =513 nm) ,Cu4 £ 330
nm $HMEEUR T &S EASE (A, =555 nm) .
PHFR LA 2R A5 4 25 36 B RO T 380 & k6 4
Pk, 7E 750 nm A T, Cu-3 Al Cud KEFHS
MG IR IESOE RO JF H B A BAK
HYROEF-I0 BH, EL A T8 AW BUR Dy T 09 1 H]
W

[ 1] GATHER M C,KOHNEN A, MEERHOLZ K. White organic light-emitting diodes [ J]. Adv. Mater. , 2011,23(2) :
233-248.

[ 2 ] MEDISHETTY R,NALLA V,NEMEC L,et al.. A new class of lasing materials : intrinsic stimulated emission from nonlin-
ear optically active metal-organic frameworks [J]. Adv. Mater. , 2017,29(17) ;:1605637-1-7.

[ 3 ] STEINER F,BANGE S,VOGELSANG J,et al. . Spontaneous fluctuations of transition dipole moment orientation in OLED
triplet emitters [J]. J. Phys. Chem. Lett. , 2015,6(6) :999-1004.

[ 4] KOBAYASHI A, KATO M. Stimuli-responsive luminescent copper (1) complexes for intelligent emissive devices [J].
Chem. Lett. , 2017,46(2) :154-162.

[ 5] LIUZW,QIU J,WEI F,et al.. Simple and high efficiency phosphorescence organic light-emitting diodes with codeposited
copper(1) emitter [ J]. Chem. Mater. , 2014 ,26(7) :2368-2373.

[6 ] JIAHL,QIY C,WANG X, et al.. Water-stable Cd" -based metal-organic framework as a reversible luminescent sensor for
NFT with excellent recyclability and selectivity [J]. Inorg. Chem. Commun. , 2020,111:107668.

[ 7 ] DIXIT S,AGARWAL N. Synthesis of imidazoaryl-bodipy derivatives for anion sensing applications [J]. J. Photochem.
Photobiol. A: Chem. , 2017343 :66-71.

[ 8 ] CHEN L,ZHANG H,PAN M, et al. . An efficient visible and near-infrared (NIR) emitting Sm™ metal-organic framework
(Sm-MOF) sensitized by excited-state intramolecular proton transfer ( ESIPT) ligand [J]. Chem. Asian J., 2016,
11(12) :1765-1769.

[ 9] DOTY F P,BAUER C A,SKULAN A J,et al.. Scintillating metal-organic frameworks:a new class of radiation detection
materials [J]. Adv. Mater. , 2009,21(1) ;95-101.

[10] CHEN C,LIR H,ZHU B S, et al. . Highly luminescent inks : aggregation-induced emission of copper-iodine hybrid clusters
[J]. Angew. Chem. Int. Ed. 2018 ,57(24) :7106-7110.

[11] KITAGAWA H,OHTSU H,KAWANO M. Kinetic assembly of a thermally stable porous coordination network based on la-
bile Cul units and the visualization of 1, sorption [J]. Angew. Chem. Int. Ed.,2013,52(47) :12395-12399.

[12] YU Y,ZHANG X M,MA J P,et al.. Cu(1)-MOF :naked-eye colorimetric sensor for humidity and formaldehyde in single-
crystal-to-single-crystal fashion [J]. Chem. Commun. , 2014 ,50(12) ;1444-1446.



557 1) FA7, 5 ML ECAR G Y0 SO T ANOE T30k KOt 789

[13] ZHAO C W,MA J P,LIU Q K,et al.. An in situ self-assembled Cu,I,-MOF-based mixed matrix membrane : a highly sensi-
tive and selective naked-eye sensor for gaseous HCl [ J]. Chem. Commun. , 2016,52(30) :5238-5241.

[14] NAIK S,MAGUE J T,BALAKRISHNA M S. Short-bite PNP ligand-supported rare tetranuclear [ Cu,I, ] clusters :structural
and photoluminescence studies [ J]. Inorg. Chem. , 2014 ,53(7) ;3864-3873.

[15] PAN M,LIAO W M,YIN S Y et al. . Single-phase white-light-emitting and photoluminescent color-tuning coordination as-
semblies [ J]. Chem. Rev., 2018,118(18) :8889-8935.

[16] PENG R,LI M,LI D. Copper(I) halides:a versatile family in coordination chemistry and crystal engineering [ J]. Coord.
Chem. Rev. , 2010,254(1-2) :1-18.

[17] PARK H,KWON E,CHIANG H,et al.. Reversible crystal transformations and luminescence vapochromism by fast guest
exchange in Cu(I) coordination polymers [J]. Inorg. Chem. , 2017 ,56(14) ;:8287-8294.

[18] SCHLACHTER A,VIAU L,FORTIN D,et al.. Control of structures and emission properties of ( Cul), 2-methyldithiane
coordination polymers [J]. Inorg. Chem. , 2018,57(21) :13564-13576.

[19] LIU W,FANG Y,WEI G Z,et al.. A family of highly efficient Cul-based lighting phosphors prepared by a systematic , bot-
tom-up synthetic approach [J]. J. Am. Chem. Soc. , 2015,137(29) :9400-9408.

[20] LIAO W M, LI X N,ZENG Q,et al.. Enantiomerism, diastereomerism and thermochromism in two Cu, I, cluster-based co-
ordination polymers [ J]. J. Mater. Chem. C, 2019,7(48) :15136-15140.

[21] CHENG Y,XU P,DING Y B,et al.. Stoichiometry-dominated in situ formation of iodocuprate clusters and dimethyl-2,2’-
biimidazoles as building units of coordination architectures [ J]. CrystEngComm, 2011,13(7) :2644-2648.

[22] YUY D,MENG L B,CHEN Q C,et al.. Substituent regulated photoluminescent thermochromism in a rare type of octahe-
dral Cu,l, clusters [J]. New J. Chem. , 2018,42(11) :8426-8437.

[23] YUJH,LU Z L,XU J Q,et al.. Syntheses,characterization and optical properties of some copper(1) halides with 1,10-
phenanthroline ligand [ J]. New J. Chem. , 2004 ,28(8) :940-945.

[24] JIN F. An excellently stable heterovalent copper-organic framework based on Cu,I, and Cu( COO),N, SBUs:the catalytic
performance for CO, cycloaddition reaction and knoevenagel condensation reaction [J]. Inorg. Chem. Commun. , 2020,
116:107940.

[25] WU T,LI M,LI D,et al.. Anionic Cu,I, cluster-based architectures induced by in situ generated N-alkylated cationic tri-
azolium salts [ J]. Cryst. Growth Des. , 2008 ,8(2) :568-574.

[26] LEE E,JU H,JUNG J H,et al.. Conventional and mechanochemical syntheses of copper(I) iodide luminescent MOF with
bis( Amidoquinoline) and its application for the detection of amino acid in aqueous solution [ J]. Inorg. Chem. , 2019,58
(2).:1177-1183.

[27] LIU JH,QI Y J,ZHAO D,et al.. Heterometallic organic frameworks built from trinuclear indium and cuprous halide clus-
ters ; ligand-oriented assemblies and iodine adsorption behavior [J]. Inorg. Chem. , 2019 ,58(1) :516-523.

[28] SHI D Y,ZHENG R,SUN M J,et al.. Semiconductive copper(1)-organic frameworks for efficient light-driven hydrogen
generation without additional photosensitizers and cocatalysts [ J]. Angew. Chem. Int. Ed. ,2017,56(46) :14637-14641.

[29] PERRUCHAS S,LE GOFF X F,MARON S, et al.. Mechanochromic and thermochromic luminescence of a copper iodide
cluster [J]. J. Am. Chem. Soc. , 2010,132(32) ;:10967-10969.

[30] LIU Z W,QAYYUM M F,WU C,et al.. A codeposition route to Cul-pyridine coordination complexes for organic light-
emitting diodes [J]. J. Am. Chem. Soc. , 2011,133(11) :3700-3703.

[31] LEEJ Y,LEE S Y,SIM W, et al.. Temperature-dependent 3-D Cul coordination polymers of calix [ 4 ]-bis-dithiacrown
crystal-to-crystal transformation and photoluminescence change on coordinated solvent removal [ J]. J. Am. Chem. Soc. ,
2008,130(22) :6902-6903.

[32] LIU Z M,LIU Y,ZHENG S R, et al. . Assembly of trigonal and tetragonal prismatic cages from octahedral metal ions and a
flexible molecular clip [J]. Inorg. Chem. , 2007,46(15) :5814-5816.

[33] YINS Y,WANG Z,LIU Z M,et al.. Multiresponsive UV-one-photon absorption , near-infrared-two-photon absorption, and
X/vy-photoelectric absorption luminescence in one [ Cu,l, ] compound [J]. Inorg. Chem. , 2019,58(16) :10736-10742.



790 - 1T 41 %

g3

FOR (1985 - ), 4, WM A, (1976 =), Lo, WARBE A R,
T, SEE T, 2019 4E T rh il k2 ¥z, W9k T, 2004 4R
PARH2p 0, B NF LR o FEIRR 27 Bt 19 AR Py ERE 5% i A1
IR 7 L IR 9E E & t 20, TN AR A LR e R

E-mail ; shao_yun_111@ 163. com BB HLH S5 PR RE R BF ST

E-mail : panm@ mail. sysu. edu. cn

BERENAE.

WA, RO ) i — R TR ZE , P E A BB, TSR R, 2004 4 T b [F 827 g iR
PSR FE I PAFE 24007, 2006 AFEHEA IR A4 272 e TAE, H AT 327 Ji AOG D BE C L8 43 1 45 4 B
SYERERIRITY . KT Z BT MU AL, SRA% T 5/ B 206K ARHE D6 S HOGHTA R B T 0k S/
e ) AT PR IR LR, T T IO A BT A% R SR ORI i () 253 0 4% 36 1 22 8% 52 R RT 77 v s S 1y
TS ) E R G G AL, H0 R TR A 2 ) D5 SRS G A 3D SRt RIS 1) S5 1 615 S 0 SO &R T 1
FH, 7E JACS,Angew. Chem. ,Nat. Commun. ,Chem. Rev. %53 ¥] % 3@ iR1E F /58 —VE& L 3C 80 Ak, {5 48 1T
4 0007, H 851 38, FAZALE KK WL H] 5 T, WK A AR E 45525 1 W, PP ESEESFETEZRE RS E
%, EBR T Inorganic Chemistry Communications T4 , { R 5 F A E 4R ) | Chemical Research in Chinese Universities
MR TFERE



