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A Cadmium Complex Assembled with 4 ,4’'-bis( imidazol-1-yl) diphenyl

Thioether ;: Synthesis , Crystal Structure and Properties

XU Han, GUAN Bicong, YAN Zhicheng
(Department of Chemistry and Chemical Engineering, Huangshan University,

Huangshan , Anhui 245041 , China)

Abstract: A new coordination compound Cd( BIDPT),(NO,), + (H,0),(BIDPT=44'-
bis (imidazol-1-yl) diphenyl thioether) was prepared by solvothermal synthesis and charac-
terized by elemental analysis,IR,TG and X-ray crystallography.The compound crystallizes
in triclinic crystal system, space group P-1 with Mr=909.20,a=0.816 4(9) nm, b=
1.156 8(1) nm,c=1.179 3 (1) nm, o = 112.737 (1)°,B=107.481 (1)°, v =
92.233(2)°,V=0.964 4(2) nm’,Z=1,D,=1.559 g/em’, F(000) = 458,S=1.074,
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R,=0.059 8,wR,=0.191 2.In the title compound ,six Cd"ion are connected by BIDPT to

form a 8 shape one-dimensional chain. Complex shows luminescence and its luminescence

could be quenched by a series of nitroaromatic explosives. Importantly, it exhibits very

highly sensitive and selective detection of picric acid compared to other nitroaromative ex-

plosives.

key words:4 ,4’-bis(imidazol-1-yl) diphenyl thioether; cadmium complex ;fluorescence
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R Tk A TIOR8 7K ORT R BE2E B S A i, 5
Cd(NO,), « 4H,0 K, /K #GE A BT Hr i i
&%) Cd(BIDPT),(NO,), » (H,0),, 3 HikfTr
TCR ST LLAN AR AT S AR AR DG RALE.

| S
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Cd(NO,), « 4H,0, HEE, DL F il ok 43 #r
ali, AL T A — 2P alifh.4 ,47-— (1-BRmE I ) O

FTIR ¥ ( VECTOR-22 Bruker %\ ), Bruker
Smart Apex CCD ﬂfgj‘ﬁ(( Bruker 2 H)) , TGA-7 pILER
BT AL (Z€ [E Perkin-Elmer 23 %)) , PERkin Elmer
240C elemental Analyzery G £ 4 M A . Bruker D8
ADVANCE #I X-3ff 2k #3 R 7 4 4% (Cu Ka, A =
0.154 178 nm).
1.2 4,4-Z(1-BKME) KRB E K

# Cul (0.8 g,0.4 mmol) ,4,4"- P Rk
(1.72 g,5 mmol) ,BKM (1.7 g,25 mmol) il K,CO,
(3.45 g,25 mmol ) HIFC/K DMF (30 mL) HIIR&

TERSARH T ININE 150 °C , {455 BE B 2k I i
72 h ARG KR AW E B IR R R A
MU DMF, 584078 A E 200 mLL /Y CHCI, 1,
IE IRV LABR 2 2 X Rk F1 K, CO,. A HLAH
FHTEK MgSO, T4, ik ik, D8R KR 25 A DL 7). 5k
RVEH)ZNT (BB S - 1 IR L
PRI ) 4 85, A5 L AR = ) 4,47 - (1-BK
WL ) 2R R B (7 R 849%).' HNMR ( DMSO-d,
500 MHz,25 C) :5:8.29 (s,2H),7.77 (s,2H),
7.70 (d,4H),7.50 (d,4H),7.13 (s,2H).
1.3 Cd(BIDPT),(NO,), + (H,0), BI&HL

BIE A Cd (NOy), - 4H,0 (30.8 mg,
0.1 mmol) ,4,4’-— ( 1-BDRMEFE ) ZE A Bk (34.0 mg,
0.1 mmol) F1 6 mL Ay H BE/H,0 (AR 1 1 1)
TR B 02 A DL DU G 25 R R A A AN 5 0 S g
7R 120 CHAMT R 3 d, AR 2= iR
Ja PR R TR Bk, =%k 30% (T
Cd 115 ). IR EZ W I g (KBr E KK R v/
em ') :3 341 (s,br),1 638(s),1 554(s),1 420
(s),1389(m),1286(m),768(m),702(m),608
(m) em AW (CHyCdN,,0,S,) KITE 43 HF
PHIBAE . C,47.51; N, 15.40; H, 3.52. L3 {i.. C,
47.45;N,15.31;H,3.40.
1.4 Cd(BIDPT),(NO,), - (H,0), BE&EHH

ME
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Table 1 Crystal data and structure refinment of the coordination polymer

Z R C4oH,,CdN 0,8, 2 C4H,,CdN , 0,8,
FHXT 43 F T it 909.24 WA E/ (g em™) 1.559
T/K 293(2) AR APE I R A (mm ") 0.739

A (Mo Ka)/nm 0.071 073 A R B E /A 458

w2 (S TEIRE) =#HP-1) 0 FuREl/ (°) 1.94~27.52

A A nm® 0.964 4(2) X /N Tk PRSI 1.094

R L2 @=0.816 4(9)nm;a=112.737(1)° W/ AT A5 SR, 8345,/4300(0.029 8)

b=1.156 8(1)nm;B=107.481(1)° BEGRERFE[>20(1)]  R,=0.055 6,wR,=0.180 2
¢=1.179 3(1)nm;y=92.233 (2)° % 25 R A [ A 8 ] R,=0.059 8,wR,=0.191 2

B TR 1 e/ IR AR B2/ (e - nm®) 2695,-1 090

*2 BREARSYHNIZENER
Table 2 Selected bond lengths and bond angles of the coordination polymer

[l K /nm b2 K /nm == K /nm
Cd(1)-N(1) 0.229(2) Cd(1)-N(D)* 0.229(2) Cd(1)-N(4)" 0.232(2)
Cd(1)-N(4)"® 0.232(2) Cd(1)-0(3)" 0.239(2) Cd(1)-0(3) 0.239(2)

et /() s /() A== HA/(0)
N(1)-Cd(1)-N(1)* 180.0(8) N(1)-Cd(1)-N(4)* 87.5(7) N(D)#-Cd(1)-N(4)®  92.5(7)
N(1)-Cd(1)-N(4)* 92.5(7) N(1)*-Cd(1)-N(4)®  87.5(7) N(4)®-Cd(1)-N(4)® 180.0(1)
N(1)-Cd(1)-0(3)" 84.0(7) N(DHP-Cd(1)-0(3)"  96.0(7) N(4)P-Cd(1)-0(3)"  96.6(8)
N(4)®-Cd(1)-0(3)"  83.4(8) N(1)-Cd(1)-0(3) 96.0(7) N(1)*"-Cd(1)-0(3) 84.0(7)
N(4)*-Cd(1)-0(3) 83.4(8) N(4)*-Cd(1)-0(3) 96.6(8) 0(3)"-Cd(1)-0(3) 180.0

KEFRAD #1225, 1=y, 23 #2: 1-x, 1y, 1-2;#3 . T+, y, - 142,

2 ZERAHE

2.1 EREVMREEN

Bl &% Cd(BIDPT),(NO,), - (H,0), J& =
RHB R, P-1 25 A XS L AR 25 A 2 B L il &
PIASXTFR BT AL 1 AR R2E ST 1 Cd™ 3
F,2 4 LECAR, 2 AN EER AR B 7 LA I 2 > dnAg K
(D) AL CAT S EAS 0 BT 4 4
N Ji B A7 T T B/ THIA 7S A BUE () 25 44, 154>
Cd* Z [a]3E & BIDPT %% 42 (& 2) , Cd—N 11
BERIEREIN 0.229(2) ~0.232(2) nm HiH €d—0
HERYEER Y 0.239(2) nm.

B 1 fREEAY S FHSEEE (LR 50%)
Fig.1 Molecular structure of the title complex
(probability of ellipsoid is 50% )

B2 REESW—HEEREN

Fig.2 One dimensional chain structure of the title complex
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Fig.3 TG curve of the title complex

2.3 Cd(BIDPT),(NO,), - (H,0), B9# 7%k X &
KiTE o
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(H,0), BB K XRD 1%, Bl & 4 52 5000 22 11
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Fig.4 XRD spectra for the title complex
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PR, PR 2 T T S P B T A,
K5 R, Be A IR R & I8 403 nm. BE5 )
AR AT B AT TR S A I D7 ThT B AT VR A 1L
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Fig.5 Solid-state photoluminescent spectra

of the title complex

TEFE 2,4, 6- =T HE K By (PA) , 4-h BE 1 R
(NT) 552 (NB) , 1,3- " Hl3E 4 (1,3-DNB) , -
HEHE(1,4-DNB) Fl 2, 4- Rl HE H 2K (2, 4-DNT)
NP IIE BT X G 1 S R
LA IEL 5 mmol/L () DMF Y5980, SR I W ilif <&
TR A RO R EE AR (AN 6 PR ).

446 nm —0
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Fig.6 Concentration-dependent luminescence
quenching of the title complex after adding

different concentration of mmol/L PA
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B 2,4,6-—RHIEEAR B IMA B A Y207
WMo FE 2R T B AU 60 WL 19 2,4, 6-
SREELRI Y DME BRI, B A PR 7 R 9%
TR BT R BIAE 4h 2GR Y 18.7% , % 2,4, 6-
AH LS ARSI B AT LA ] 0.002 5 mmol/L,
VLI AHIXT 2,4 ,6- = 8 3L} A0 RS 2 AT R 4
1) AR T H B A SR 2R AL B R B TR
5 nR BESE I AR /N, VKRR BE e KW 1, 3-DNB
MIZECIR AL TR T 7.56%. bik4s B RH &
PIXTIE AR RS 2,4, 6- =R EER
Py HLAG AR AP PR

DEFEVR K H B AT LU i Stern-Volner (SV) 5
. I/1 =1 +Kg, [ Q] , Horf Ko SR 0B VK H 4L,
[ QS BAG I By e B, 1, R0 1 43 S 2 a A A
BIFYIE BIR RN D X T 2,4,6- =%k
My, TEAR MR BE YL BN L A Y SV il 2k R 2Rk
H(R=0.991), H K, 1.56x10*( & 7) , 5fH E
5 SCHERAGE A HLER G A Y FFIAR PR 2H B
LAY Kol 2.4x 104 B AWM Ko R
6.4x 10 15 VE I B L T ARG I 26 mT AR 25 5
PRSI 1) 2,4, 6- = R HE IR 1.
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Fig.7 Stern-Volmer plot of I,/I versus concentration

in the aqueous suspension ( inset:enlarged

view of a selected area)

3 45 i

PSR ARG 4,47 - (1-BRIREE) R EEIR A,
IR T— 7 SEBLE Cd(BIDPT),(NO,), -

(H,0),, IFxF Heib A7 T 454 70 A MR AL 47 25 1
I 4,47 (1-WRIE I ) DR Pk BC AR AR IR 8
P — 2G5 ) A B DR AL 5 W0 T 5 W B 9
JRA AN R REE AP AE IR 2,4, 6- =R A B Y
Ao ELA ARG 14 R A

SEH

[1] LI XJ,CHEN X Y,JIANG F L.The dynamic response of
a flexible indium based metal-organic framework to gas
sorption[ J ]. Chemical communication, 2016,52 (11) .
5577-5580.

[2] ZHOU X,PENG J L.Tuning the structures and Zn(1I) of
lanthanide complexes with two phenylimidazophenanthro-
lines by acetonitrile hydrolysis[ J].CrystEngComm,2017,
19(43) :6533-6539.

[3] WANG Q,JIANG J J,ZHANG M X, et al.A homochiral
porous metal-organic framework for highly enantioselective
heterogeneous asymmetric catalysis [ J ]. Journal of the
American chemical society,2005,127(25) :8940-8941.

(47 DRI D7 R BROR 4,47-— (1-BRIBIE ) ZER K it &
F BB PIANTC 5 W B B b AR A S e e [ ],
TEHUAL 24,2016 ,32(8) : 1481-1486.

[5] CHEN S S,CHEN Z H,FAN ].Synthesis and character-
ization of metal complexes with mixed 4-imidazole-con-
taining tripodal ligand and varied dicarboxylic acid[ J].
Crystal growth & design,2012,12(4) :2315-2326.

[6] RACHURI Y,PAMAR B,SURESH E.Three-dimensional
Co(I1)/Cd (II) metal-organic frameworks : luminescent
Cd-MOF for detection and adsorption of 2,4, 6-Trinitro-
phenol in the aqueous phase[ J].Crystal growth & design,
2018,18(5) :3062-3072.

[7] LI S J,ZHANG D C,HUANG Z L, et al. Molecular and
crystal structure of 4-(2-(4-Dimethy aminophenyl ) ethe-
nyl ) -1-methypyridinium tetraphenylborate [ J ]. Chinese
Journal of structural chemistry,2000,19(4) :263-266.

[8] SHIZ Q,GUO Z J,ZHENG H G.Two luminescent Zn(IT)
metal-organic frameworks for exceptionally selective de-
tection of picric acid explosives [ J ].Chemical communi-
cations,2015,51(39) :8300-8303.

[9] CHEN S G,SHI Z Z,QIN L,et al.Two new lumnescent
Cd(1T) -metal-organic frameworks as bifunctional chemo-
sensors for detection of cations Fe’*, Anions Cr0,> ,and
Cr,0,” in aqueous soluction [ J ]. Crystal growth &
design,2017,17(1) :67-62.

ST A 2R )



