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Abstract
Two fluorescent materials containing zinc and barium metal ions with 3,4-dichlorophenylacetic
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acid were synthesized and characterized by X-ray crystal diffraction, IR and elemental analysis.
Complex 1 is a zinc-containing compound, and complex 2 is a barium-containing compound. Both
complexes have a 1D chain structure. The structural units are interconnected via C-H---0 and C-H---Cl
hydrogen bonds to form a 3D supramolecular network. The UV-Vis absorption and fluorescence
properties of both complexes were investigated. Experimental results indicate that the UV-Vis ab-
sorption peaks of both complexes in different solvents are centered at 228 nm, with fluorescence
emission peaks observed at 546 nm in solution. The solid-state fluorescence emission peaks for
complex 1 and complex 2 are located at 398 nm and 452 nm, respectively. These complexes demon-
strate potential as optical materials.
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1. 5l

B & @ T RS A MEBCCUES AR @ R AR, FRATEHE AR Z AR &Y, SO 48 A HUESLH K
(MOFs) [1] [2]. MOFs HIHF 7T LM dib i T2 A FR A Ak 25 4008 ) BHIF N S AR R 1 7 1], XA
A AT I AR I Fh A S5 MRS, SEVR T HAE A 2 A b BB CE S FH MBS 5 o B
R3] HEALRBOEFE4]. BRI B[S BAEMRIIT R [6]. ZiVMES RS 7]. APiETERI8]. FHES
FARBN A FRI9] B IR TR [10], DLA R S PERESRTF[ 1115577 H » SR, MOFs il Fii
#FERRT BT NS T &8 N-A O- 2R E R o P45 M o a UK . &8 SHiik
[ LU DA S 22 BEAR IR S8 26 A [12] [13] BRI, A FLERA HLACA R &8 & TR &R A N HEZL i g b ke
HRRBEBRE . R RZVOE R ThEeEIE, HREE S 5T RGE 7> TN [14]. &SRR A
BAZ RO, Rk, BEEMES M RIHE T, IEFEEMEFMR AR, & O
TR E IR T8, AR Z W T [15][16]. ZRFRR AL KRIRAR, sk, Mol it fik g
A SR AP i FE LA HUBCAR IS AL —([17], 1% SE e A PR HL AR S5 A LA B8 i e I 2 2 R M R . (HI &2
AH, RTFLL 34-Z50K CIRAE BT HSIELE Y, e 5 R 45 R RR I R 07 IR AR FEATI SR B A 4
o NTIRARI 3,4- 50K CBR1ENICARAE A L A P S5 40 S5 B 2 M N AEBR R, AR FUR S T
3,4-ZFR O A E KA, B EH BB T Zn(IDF Ba() & BB &Y. BEJS,
AR X528 5 AT S B AR BRI 2 1 IX PRI EC A P10 SR AR A, I RGF A T e e 1

2. SCGERSY
2.1. FENHB5IRT

RF-6000 743 HHE T Inveni-R BUE AR LLAME R TU-1901 BLERA AT WL A3 He e Tt F-
320 %A HtSE T Vario EL cube TR MM APEX H B XS 2R\ i ATH . AL, BREREE.
3,4- E IR LRI N Tl

2.2. BEPNER

¥ 3.4- " HECREEGB.91 g, 20 mmol)iE T 1.0L EE 7oK, fERRLEHHE T/ 60 mmol/L NaOH %

ik
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WA R pH .

BC&0 1 &, BURBREE0.56 g, 20 mmol)iET 100 mL 7K, ZZIS I NSEAKEIY 3,4- &K LRVE
A (20 mmol) KAWL, FF 51N 10mL W THRIE. e 2R AGWETEEHFE 6 K, RANTH
0.36 g H IR ARAE, =30 48.1% (E=THHE) . TR T CloH1aCliN204Zn, SEMME(HEAE)%: C42.61
(42.14); H2.36(2.61); N5.31(5.17)o IR (KBr JkH, em™): 3137s, 1583s, 1544s, 1388s, 1278 m,
941 m, 796m, 705m, 619w, 522 w.

BoA4 2 M &S REEEY 1 AR T 2. BEAP10.64 g, 20 mmol)iAFT 100 mL /KJ5, Sl
34-FOR G100 mL), FHIIA 10 mL L5 TR R WM. #E 6 R 0.46 g FEERR A,
FERIET YN 61.6%. TCHR T CoHnBaClgOs, SEMME (T HAE)%: C 40.46 (40.23); H 2.61 (2.32).
IR (KBr JEA, cm™): 3429 m, 2924 m, 1533s, 1433s, 1107w, 936w, 655w, 504 w.

2.3. MXSRAE

2.3.1. ELAYINRIEEERE

e B R A2 187 F Bruker SMART APEX CCD T 4H%, LAA S B 40 (1) Mo-Ka $§4:(A4=0.071073 nm)
IR, TE 296(2) K Z61F N5 . SEkIfEHTE I SHELXT A1 SHELXL #4181 [19]528, HdrEJE T
ARG AR R /N RIE AT S B IR, AR FALE B I EVEH . e RS,
B SRR TE WA 1 A 2.

BCEY) 1 1 CCDC: 1939916, BLA4) 2 1 CCDC: 1911535,

Table 1. Crystallographic data of the complex
# 1. AN EERKFSY

Complex &1 B &4 2
T H 24 ¥ ¥
731 C19H14CliN204Zn C32H22BaClsOs
FHXS 731 Joi & 541.49 955.44
T/K 100.01(10) 293(2) K
fi i R~ /mm 0.12 x0.11 x 0.08 0.12 x 0.10 x 0.08
FRVEE/() 2.030 to 24.997 2.00 to 25.00
ES Monoclinic Triclinic
= [ P2i/c Pl
al(A) 14.1779(7) 7.8625(7)
bl(A) 20.0684(9) 14.3610(9)
c/(A) 7.4516(4) 15.6737(10)
Q) 90 86.114(5)
BIC) 95.588(4) 80.654(6)
() 90 89.607(6)
V/(A3) 2110.13(18) 1742.2(2)
z 4 2
RN # B/ mm™! 1.700 1.804
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PRI % S/ (g-em ) 1.704 1.821
F(000) 1088 940
WA R A H 8930 11,318
MLATES RH (Rint) 3702(0.0310) 6140(0.0464)
MR SRS 3702/275 6140/444
AR 1.044 1.056
Ri, wRx(I>20 () 0.1012, 0.2594 0.0656, 0.1616
Ri, wRy (&%) 0.1136,0.2712 0.0782, 0.1733
(Ap)max, (Ap)min/(e-A73) 2.199,-2.312 4.304,-1.517
Table 2. Selected bond lengths (A) and bond angles (°) of the complex
2. BAYNEERKMNER
BEY1
s K /A s /A
Zn(1)-0(3) 1.982(6) Zn(1)-0(2) 1.965(6)
Zn(1)-O(4)#1 2.002(6) Zn(1)-N(1) 1.988(7)
iR BAC) b 24 BAC)
0(3)-Zn(1)-0O(4)#1 108.4(2) 0(2)-Zn(1)-0O(4)#1 100.7(2)
0(3)-Zn(1)-N(1) 106.2(3) 0(2)-Zn(1)-N(1) 115.2(3)
0(2)-Zn(1)-0(3) 125.3(3) N(1)-Zn(1)-0O(4)#1 96.8(3)
AT =S8R TR R #1x, —y+3/2, z—1/2
A& 2
A= /A R HK/A
Ba(1)-0(1) 2.686(5) Ba(1)-O(6)#2 2.848(5)
Ba(1)-0(2)#1 2.702(5) Ba(1)-0(3) 2.870(5)
Ba(1)-0(4) 2.740(6) Ba(1)-O(7) 2.899(5)
Ba(1)-0(6) 2.767(5) Ba(1)-O(7)#2 2.911(5)
Ba(1)-0(3)#1 2.777(5) Ba(1)-C(17) 3.167(8)
A= BA/(C) b 24 B
O(1)-Ba(1)-0Q2)#1 138.96(17) 0O(2)#1-Ba(1)-0(7) 148.49(16)
O(1)-Ba(1)-O(4) 77.95(17) O(4)-Ba(1)-0(7) 75.25(15)
O(2)#1-Ba(1)-0(4) 105.37(17) 0(6)-Ba(1)-0(7) 62.11(15)
O(1)-Ba(1)-0(6) 134.31(16) 0(3)#1-Ba(1)-0(7) 125.27(14)
O(2)#1-Ba(1)-0(6) 86.40(16) O(6)#2-Ba(1)-0(7) 60.44(15)
O(4)-Ba(1)-0(6) 85.55(16) 0(3)-Ba(1)-0(7) 119.62(15)
O(1)-Ba(1)-0(3)#1 66.91(16) O(1)-Ba(1)-O(7)#2 130.26(16)
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0(2)#1-Ba(1)-0(3)#1 80.32(16) 0(2)#1-Ba(1)-O(7)#2 67.55(15)
0(4)-Ba(1)-0(3)#1 126.98(16) 0(4)-Ba(1)-0(7)#2 145.88(16)
0(6)-Ba(1)-0(3)#1 147.06(16) 0(6)-Ba(1)-O(7)#2 61.20(15)
O(1)-Ba(1)-0(6)#2 71.07(17) 0(3)#1-Ba(1)-O(7)#2 85.86(15)

O(2)#1-Ba(1)-0(6)#2 122.59(16) 0(6)#2-Ba(1)-O(7)#2 61.06(15)
0(4)-Ba(1)-0(6)#2 131.47(16) 0(3)-Ba(1)-O(7)#2 142.18(14)
0(6)-Ba(1)-0(6)#2 90.18(14) 0(7)-Ba(1)-O(7)#2 93.94(14)

0(3)#1-Ba(1)-0(6)#2 72.45(15) 0(6)-Ba(1)-0(3) 117.50(15)

O(1)-Ba(1)-0(3) 79.97(16) 0(3)#1-Ba(1)-0(3) 87.87(15)
0(2)#1-Ba(1)-0(3) 74.63(15) 0(6)#2-Ba(1)-0(3) 149.54(15)
0(4)-Ba(1)-0(3) 46.58(15) O(1)-Ba(1)-0(7) 72.50(15)

AT RS8R TR S #1—x+1, —y+1, —z+1; #2-x+2, -y+1, —z+1

2.3.2. I5phRIEMR

BCAPIRILL MG AR A KBr JE 2. 40 BIFREL 2 mg L5445 120 mg )% KBr 3 K T 3k
AR IR G, RS 503 R BT LA GIE AR A . A SRR VS DY 4000 cm'~400 em !, T AR
Rk T a8 .

2.3.3. IR
TEIRFMET, 2HNEREY 1 MEEY) 2 548, LFF. DMF =f#E IR LR . RS
- ] B (200~600 nm) A, DARHRZAFN 2 FHNER T 5, 58 BRI Ee IR R dEAT G4 4

2.3.4. BRI
BLEY) 1A 2 B S5 iR TE iR 4 Tt AT . B T8t B8 J5 IO R S 2 50 B F I R 5 e S 28
b, BEEOR KN 280 nm, FHETEEA 200~600 nm,  5ERGIE KA .

2.3.5. BTSN

I0.001 g BEEY) 1. BC&W) 2 MECARBTEEES S, 70 nliET 10 mL ZfF . NN-ZHEHIEZ . L5,
AKPURRE T, PRV R R T AR, TCHI R — R AR08 BRI, R Ak o 5 B ORI 270
nm. RIFHK 560 nm. FHHEZ 2000 nmemin-' BORBREETEE 10 nm. K HHEIEFRTER 450 £ 650

3. ER51e
3.1. RiEEH

LRI A 18R B0 AN 3,4- SR CR(EBYS) 73 1 — MK (MZ) 73 F FIEE 25 T LA
BRSSO N IR T AR (05 N1y O A1 NO4 VU JE F# B A7 1HT, O1 A1 O4i Ay )\THAAI T &1, O1-
Zn-04i=155.8"1: x, 1.5 —y, =0.5 + 2) A& th (R 3R F A UL FE & M = I B SR IE I R LA 20, 3,4- 50K
ZIR(EBY S)/r TR I vh 1 58U R TR IE I AN ) — IR Z M (L] 2) 18] 3 A 133t 2 T IA A
S (C17-H17---C12 = 0.2747 nm)¥s a Ml ¢ J7 [0 (0 —4E450 . AT 1 B =28 2R 454 th A B8 (C7-HTb- - Cl4
=0.2970 nm)¥r ¢ J5 HERR T EG(ALIE] 4).
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Figure 1. Molecular structure of complex 1

1. BE&Y 1 o F&iE

Figure 2. One-dimensional chain the ¢ direction of complex 1

B2 BEAEY 16 c ARafn—4%E

Figure 3. Two-dimensions along the @ and ¢ direction of complex 1
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Figure 4. Three-dimensions along the ¢ direction of complex 1

E 4. BLAYD 1 BI=4 c FHE)HER

K 5 RIAECAY) 2 G5 B0 VU 3,4- 50K LBR(EBYS) 7 TR T2 A, U4 3,4- 8K 4
FR(EBYS) 71 H A — /M T BUIRES , 1833 701 A B (C26-H26b---04 = 0.2446 nm) 5 FCAL KR ER L4
WP, B TERAN=A 3,4- 50K LREBYS) ) TH AR FH R CRAI AR, BfAk s BRI )7 2%
BV BB S . NS EAIXCA M B R R 2. it O3 MRECHRANBIUE i— 4EFEIRZ (LK 6).
K7 NECEYD 2 4T IR (C18-H18b -~ Cl1 = 0.2740 nm)¥Y ¢ Al a J7 E A —4ER . BOA 2 1 =4k20R
S A4 (C7-H7a - C16 = 0.2940 nm)¥fy o J7 A HERR T (0L & 8).

Figure 5. Molecular structure of complex 2

5. BeAH 2 W FEEH
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Figure 6. One-dimensional chain the a direction of complex 2
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Figure 7. Two-dimensions along the ¢ and a direction of complex 2

E 7. BEAY) 2 B4 BIE ¢ 0 o S EIHEFR

3.2. BLAWLOSMER 54

9 /R TIAE 15 2 FLAMIR)EHEE . FEEY) 1 1E 1562 em ™ bR ILHE —AN5E0E, [RIR7E
1392 em ™' v B S I H R ISR 1 SO BRIP4 IR Sh g A PR 4E IR g . L4 2 75 1536 em ™' 5 1432
em ! AL RBNE, T AT VA B B A Y REE R R ARIR SIS, 5 2 D BT R AR B 20201 it
Ab, BAEW) 1AE 1276 em AL EILH v (C=N)RITR I, X —HEHE R T &8 38 15 & ARk 8 1B A7

TERI[21]. 2GR b4 A B 5 A TN s A B A 75
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Figure 8. Three-dimensions along the a direction of complex 2
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Figure 9. IR spectra of complexes 1 and 2

9. EL&4D 1 F02 ROLIoNIE

3.3. BIMAT ISR ST AR

10 JER TRCEY 1 SEEY) 2 70 MAEA RIS N 1R ANRIO LIS & . &%) 1 &9 2
T O R QT IXPIAEFI, EATTEE 214~228 nm PR XA Y £ JR I HS 2 35 R, ELIK e i
MK Z T He. T 243351 H09 DMF I, SXPIATEC & E94E 265 nm AR R B —MRfcg, kst
ARG SR B T SRR R A TR, JFH, BEEIERAMGIX AR B R TR
B SRR . 28t T AR BRI, HERIE DT B 38 _EVR AR AL T T RAMNX ) e e p-mBR
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IR 5[22] (23] B THRHAERIOER 4, RATRER BT 34-“RAE LRI S ERE TALE T &
o 2 A PR P A A AN FITSC[24] o AELT 7500 T 5 W AR AL B4 B8 th A — S PO R, 5 12 M, REES e
BRI ANRE, XA RS LHE R RN A 551251

0.8 BAYM
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Figure 10. UV-Vis spectra of complexes 1 and 2
Bl 10. BLE49 1 02 BUERN-FT i

T
250 400

3.4, TEERE

34.1. BEFTIEM R

B & & T IE HUB AR DO 4 58 7 A D AL R MOFs — LA T R R e tERE . MBI
HICHERP ORI, SRR G T R, SO G I AU D . ARSI A S I A A T A
PRI LOT AL A 1. 2 PR TRIEHATIAR . A5 EZITEE T 3,4- &K ZFRECHR I P9 36 L
e, Wl 11 s, BEW 1 EREK 328 nm FHUK T, 78 398 nm AL H B R K 506, BLEW) 2 7R
1 356 nm UK T, £ 452 nm AL R IR KR E, 530K (Ex) )G 5 R S (Em) i o8 R85 %
R, X TTREAE AL S AR 05 B LN AR, A > BKIE A R TR RS [26] [27].
& R BRI LA I T BCAA Y o BT SRBERE (28], JRAERONHY NS e i i BE RO R HL A R T
POCHIRAE . SEIRUER, FLAY 1A 2 A AR R, &M A5 kL

Intensity/a.u.

BLAYM
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T T
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Figure 11. Fluorescence spectra of complex 1 and complex 2
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3.4.2. HERENMR

MASRC AP 1 FIEC AP 2 CEA VAR R IR SRS E 12 fios, SIEEMEARFRERIPN, mED
TERZ) 546 nm K AL RIS 35 1R R S (E, T AN Be oA SOl U i s AL i s &R s 1, it
iR T HARFA 56BN [29]. FEAEFH B DUFARIF, B&Y 1 M5 AILER T DMF M i 3 iy
R BRI, W& 12 ATAEC A 2 18 B R 05 6 R (e e HAE K TR I w5 %2, £
JIHBUERA T LA 1 A0 2 2EA LA 2 —FR I I 5 6 R 30]

200 200
&2
DMF
= .
s g
= <
£100 2 100
g g
K =
o - 0 T T T
500 550 600
Wavelength/nm Wavelength/nm
(@) (b)

Figure 12. Emission spectra of complex 1 and emission spectra of complex 2

12. Eo&¥ 1 MRSHOEFE &Y 2 MR SEE

4. &Eig

ARICRMT 3,4- 5K QBRI 735 5 8 BT MEUES 1 & i T PTG B RC &4, O
XPENTE AT 7 HMERAL. Hrb, BEY 1 5EEY 2 WAL 228 nm AL EILH 1 SMR ks
PE, fE 546 nm P TEIAE] TR RS R ORIE(E . 1AL, FEEY 1 72 & T ISOL R A T
398 nm, MHECEY 2 MG T 452 0m, BCEVIFTRILH IO, @R T el eI
KL e

E&WmE

2020 4F R 2E AR AL ZRit &I H (NO. CXX1L.2020300, NO. CXXL2020297); |~ ZRHEEEE K
222020 F R TFEIH (NO. 580420035, NO. 580420038).
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