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Structures and Photoluminescence Properties of Zinc(I)/Cadmium()-Based
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Abstract: With (E)-N,N-dimethyl-4-(2-(pyridin-4-yl)vinyl)aniline (EDPVA) as the organic source, and metal ha-
lides ZnX, and CdX, as the inorganic source, using the corresponding concentrated HX (X=Cl, Br) to provide acidic
medium, four ionic mononuclear organic-inorganic hybrid metal halides, (H,EDPVA)[ZnCl,] (1), (H,EDPVA)[ZnBr,]
(2), (HLEDPVA)[CdC],] (3) and (H,EDPVA)[CdBr,] (4), were obtained by slow evaporation of solvent. Single crystal
structure analysis shows that there were electrostatic interactions and hydrogen bonds between the alternative rigid
organic cations (H,EDPVA)** and slightly distorted tetrahedral inorganic anions [MX,]"” (M=Zn, Cd; X=Cl, Br). The
photoluminescence properties of compounds 1~4 showed that the blue phosphorescence peaks were at 459, 446,
440 and 434 nm, respectively; the Stokes shifts were 79, 72, 61 and 55 nm, respectively; the full widths at half-
maximum were 100, 88, 87 and 100 nm, respectively; the luminescence lifetimes (7) were 0.47, 8.38, 18.38 and

11.62 s, respectively. According to the photoluminescence mechanism analysis, the phosphorescent emission of
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compounds 1~4 is the result of synergistic action of organic cations (H,EDPVA)* and inorganic anions [ZnX,]* or

[CdX,]” (X=Cl, Br), respectively. CCDC: 2094237, 1; 2094238, 2; 2094239, 3; 2094240, 4.

Keywords: low dimensional structure; hybrid metal halides; photoluminescence; crystal structure
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Fig.1 Synthetic route of EDPVA
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Fig.2  Crystal structure of compound 1: (a) asymmetric unit; (b) packing of crystal structure (for clarity,

the hydrogen atoms have been omitted; the green polyhedron represents [ZnCl,]*” tetrahedron)
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Table 1 Crystallographic data and structure refinement for compounds 1~4

Compound

1

2

3

4

Empirical formula
Formula weight
Temperature / K
Crystal system
Space group
a/nm

b/nm

¢/nm

BI1()

V/nm?

A

D,/ (Mg-m™)

w/ mm™
F(000)

Crystal size / mm

6 range for data collection / (°)

Reflection collected,
unique

Data, restraint, parameter
Goodness-of-fit on F'?

R, wR, [I220(])]

R,, wR, (all data)

C,sH,,ZnCL,N,
433.47

200(10)
Monoclinic
P2,/n

0.773 130(10)
0.940 150(10)
2.53596(3)
96.0350(10)
1.833 07(4)

4

1.567

7.191

876.0
0.60%0.20x0.10
3.505~73.997
10 125,3 617
(R,,=0.020 3)
3617,0,201
1.036

0.030 1,0.073 6
0.032 6,0.075 2
715, -990

CysH,¢ZnBr,N,
611.32

C,sH,,CdCLN,
480.51

C,sH,;CdBr,N,
658.35

200(10) 292(4) 295(10)
Monoclinic Monoclinic Monoclinic
P2,/n P2,/c P2/c

0.788 51(2) 0.774 890(10) 0.793 81(11)
0.963 90(3) 0.949 070(10) 0.971 39(10)
2.619 12(7) 2.634 83(3) 2.6832(3)
97.093(2) 97.3730(10) 95.920(12)
1.975 41(10) 1.921 70(4) 2.058 0(4)

4 4 4

2.056 1.661 2.125

11.177 14.189 17.572

1 168.0 952.0 1240.0
0.40x0.30%0.10 0.60%0.50%0.20 0.40x0.30%0.10
3.401~65.494 3.383~72.917 3.312~74.688
6694, 2 984 23 088, 3 784 8723,3 743
(R,,=0.049 5) (R,,=0.038 3) (R,,,=0.074 9)
2984, 6,210 3784, 6,205 3743, 30, 237
1.031 1.060 1.069

0.066 5,0.176 8
0.0711,0.178 8
1 488, -926

0.0315,0.081 1
0.034 1, 0.082 7
805, =780

0.099 2,0.262 1
0.1220,0.283 0
1328, 545

Largest diff. peak and hole / (e *nm™)

HED I R T R B A 2 Al s a1k, I ST oA
) 2~4 B LR EE A ME AR, A5 W) 2~4 1Y A A7
ROl WL 1, R A AR DL AR ST, U AR DL 3R

Hydrogen bonds of N—H---Cl and C—H---Cl are indicated by

turquoise and purple dashed lines, respectively

K3 feat s
Fig.3 Hydrogen bonds of compound 1
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MBI K F o, 52 E RSP Bt
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T, P S3 Ak A 2~4 OB G R BHETE K
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Fig.4 (a) Excitation spectrum and emission spectrum tested under fluorescent test condition for compound 1;

(b) Emission spectra of compound 1 at different excitation wavelengths

KL E X, =446 nm, WL 5 T2 8 K 72 nm(3% A,
=374 nm ﬁ“;%;), 2 06 55 M 88 nm, &G H iy 7=8.38
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nm &b {4 2 8 % S R 25 AL, =440 nm iX — A [F] 1)
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B, 25K 87 nm, H & 64 r=18.38 ps. WA
S3e I S3f i 7~ , Ak & ¥ 4 B % & WA 292 F1 379
nm , 2R WEER XTIV 2 AL, =434 nm (1 0 R 5, B
FE VL HT 7 F M 55 nm(F% A, =379 nm i15L), 555 Ky
100 nm, BICHATH 11.62 ps. LAY 2.3 489 K5
W73 S T 446 . 440 F11 434 nm, ¥ )& T W67, &
TRRD G 1 R 0 7 i 38 K T SOk b i 38 19 4 TS L
FHERE MR KOG AR A, AT TR T XN T
TG W) 1~4 52 51 61 CLE (v , ) (5.3 AR A (8] S4), 43
5l 4 (0.16, 0.15). (0.15, 0.12). (0.15, 0.11) F1 (0.16,
0.12), 5 3CHRP vk A7 AL FH 25 - F1[CdCL ] el
A B 7 2 B 14 A M- TE ML A= 4k 9 & 6 19 CIE Ak b
FHIT

K5 ALEWr 1Bt a 2k

Fig.5 Luminescence decay and fitted curve of compound 1
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1379 nm Ab 17 7E DR W, 3X 46 U4 1T 15 J& A -
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Fig.6 Luminescence mechanism of compounds 1~4
3 &

FATLL(H,EDPVAY i BH 25+, LA ZnX, Fl
CdX,(X=C1.Br) A TCHL & B IR, F 30 T 41~ 25+ AU IR



1664 o ML 4k

¥ % 378

Wi 2tk 4 )& K4k ) (HLEDPV A)[ZnCl,] (1).(H,EDPVA)
[ZnBr,] (2).(H,EDPVA)[CACL,] (3)FI(H,EDPVA)[CdBr,]
@). 4B WX EA B RS R ST, FHEL
TGN ECEFANAEY ., LB 1~4 157
BEHREAN 2o 15 G W 2 A a8, OF BB A 8 F 1Y
BARR . XA AN EE T 3R R,
TE AR A 8 UG RN B O 42 4> 45 il B
A VAR N AR A

Supporting information is available at http://www.wjhxxb.cn
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