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NIE Xiao-Li' HUO Yan-Ping™"* LU Tian-Hua' HU Sheng' YI Guo-Bin' YUAN Guo-Zan™?
("School of Light Idustry and Chemical Engineering, Guangdong University of Technology, Guangzhou 510006, China)
(*Key laboratory of Organofluorine Chemistry, Shanghai Institute of Organic Cheimsiry, Chinese Academy of
Sciences, Shanghai 200032, China)

(School of Chemistry and Chemical Engineering, Anhui University of Technology, Maanshan, Anhui 243002, China)

Abstract: A novel 8-hydroxyquinoline derivative ligand containing trifluoromethylbenzene Group: (E)-2-[2-(2-
trifluromethylphenyl)vinyl]-8-hydroxyquinoline(4) and its zinc complex(5) have been synthesized and identified by
'H NMR, FFIR, MS techniques and elemental analyses. The crystal structure of ligand 4 was determined by X-ray
single crystal diffraction, and its network structure is special spiral. The aggregation behavior of Zn(AcO),-2H,0
and the ligand 4 in solvents was investigated by UV-Vis, fluorescence spectrum and 'H NMR spectra titration.
Fluorescence emission results showed that the A, of ligand 4 and complex 5 were 474 nm and 601 nm,
respectively. The fluorescence lifetime of ligand 4 and complex 5 were investigated in the solid state, their values

are 15.6 ms and 18.1 ms, respectively. CCDC: 910120.
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Scheme 1 Synthesis of ligand 4 and complex 5
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I SO T XT-4 BCH BB 8 24 UV R ATH
A UV-2450 %840 0T UL 43 % % B i IR R A
NICOLET 380 fi HL 245 il £1 4h 1% 4% ; 'H NMR K
& E Varian 400 MHz ¥ #4837 354 ; o0 2 40 B
K H Perkin-Elmer 2400 7T % 43 #1 {4 ;MS % H
FINNIGAN Trace DSQ “<AH € 3% — i 335 4 (1 82 i
BE) ; 8- F s W g A 2- = 35U H 30K T 38 I F T
i 20 A PR A FL e R 3 Sy i A B 4l
1.2 & B
12,1 (E)-2-[2- (2- =5 W B 00 ) & 0 B |-8- £ T 4
SE R (3) 1 A K

W 8- FL IR IE (1)(0.68 g,4.25 mmol)¥ i 17E £

2 F (S mL) R 9 M S A48 = i 3k % R

1.1

(0.72 g,4.13 mmol), MIRAPTE 145~150 CHiFk 2
NL12 h, RMEHRE fr R A G RS W E A
50 mL vKK IF Hoad s bk, A B B R T i
UE L KVES TR, H CH.CL EES G 5 3(1.1 g,
80%):m.p.91~92 °C ,'H NMR (CDCl;,400 MHz) &
8.12~8.21 (m,2H),7.91 (d,/=7.9 Hz,1H),7.68~7.72
(m,2H),7.38~7.53 (m,3H),7.31 (d,/=16.0 Hz,1H),
2.55 (s,3H); ESI-MS m/z: 358.4 (IM+H]*);Elemental
Anal.: Found (%) C 67.41,H 3.73,N 3.79;Calcd. for
(CoH,FNO,) (%): C 67.23,H 3.95,N 3.92,
1.2.2  (E)-2-[2-(2- = %0 HE R EL) O 0 ik |-8- 75 Bk v
wbk (4) 1) 15 B

FRICHEA 3 (0.71 g,2.0 mmol), MIATLIE(10
mlL), TE 120 CHEHE A, Fr o 5 5 A H0
(5 mL), NI 3 b, S ESHE 5, O m Horb
BIAVKIK 20 mL, A B @R, o382 koK
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v, BETRIEHRIMEEY 4 (057 ¢,90%): m.p.
143~144 °C,"H NMR(d¢-DMSO,400 MHz) & 7.10 (dd,
J=7.2 Hz,1.6 Hz,1H),7.36~7.42 (m,2H),7.48 (d,J=
16.0 Hz,1H),7.56 (t,/=7.6 Hz,1H),7.73~7.81 (m,
3H),8.02~8.10 (m,2H),8.31 (d,/=8.8 Hz,1H),9.66
(s,1H), "F NMR (CDCl;,400 MHz) § -59.05(3F,s);
ESI-MS m/z: 316.4(|[M+H]*);IR(KBr) »: 3 387,1 635,
1599,1566,1510,1483,1456,1432,1367,1242,
763,718 cm™;Elemental Anal.: Found(%) C 68.79,H
3.75,N 4.57;Calcd. for(CisH,FsNO) (%): C 68.57,H
3.84,N 4.44,
123 A S KA

FREL Zn(AcO),-2H,0 3.7 mg, BLAK L(4) 3.6 mg,
HIUK 0.5 mL, ZBF 2.0 mL, 73516 Zn(AcO),-2H,0
H L) i T K SIS ¥ W 5 R A5 JFAE 70 °Clid
P 24 h A LLEE AT 08 EH O S BERUK S R
Z W, B QBT Z2 R E 5 5 T B AU S BEh g
W, PRl B i B R AL 24 h B R TTTE
IR CEERK R Z R TS EIR &Y 5,77
K 70%: "H NMR(de-DMSO,400 MHz) & 6.93~7.16
(m,2H),7.44 ~7.59 (m,2H),7.69 ~7.90 (m,3H),8.11
(s,1H),8.27~8.35(m,2H),8.69 (d,J=16.0 Hz,1H). IR
(KBr) »:3 438,1 632,1 590,1 507,1 486,1 444 ,1 373,
1 159,1 031,748,721 ecm™;Elemental Anal.: Found(%)
C 62.46,H 3.33,N 4.21;Caled. for (CixHxFsN,OZn)
(%): C 62.31,H 3.20,N 4.04,

2 #R5iTie

2.1 'H NMRi#E
Kl 1 N BCAR 4 75 DMSO # W 5 Zn(AcO), -

The initial concentration of L(4) in DMSO-d; is 0.06 mol - 1!
K1 EEY) S/ 'H NMR

Fig.1 'H NMR spectra showing the coordination processes

of complex 5
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PLZ@A W BE- L8 QWA B —E i L
@R EER T ZIEE R, K 15 d Frih
WO RIRR X HERE 173 KIRE T, H
Bruker SMART 1000 CCD £i7 $H A Wi 5 | £ 4h Ak ¥ fiff
A SHELXL-97 F2 ¥4, XF 2 362 4~ I>207 (1) AT WL
SUHE T, A M IRk 210 12
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Table 1 X-ray diffraction data for compound 4

Empirical formula CisHpFsNO
Formula weight 315.29
Temperature / K 173(2)
Wavelength / nm 0.710 73
Crystal system Monoclinic
Space group P2,

a/nm 4.775(1)

b / nm 9.809(2)
¢/ nm 15.104(4)
B/ 96.584

V / nm® 702.7(3)
A 2

D,/ (g-cn) 1490
F000) 324
Reflns collected 3 825
Unique reflns 2 362
Rin 0.017 1
S 1.046
Ry (1520(D)) 0.029 1
WwR? (all data) 0.068 4

* R=SIFJ-IFNSIF). » wR = Sw(F-FAYSw(FA2"”



1808 Jx Hl fk

- %29 &

SR AR A 1) [R) PR 3 L A S AR R DL 3R 1,
B XS AT IS SR B BCAA L) AR TR B AR
R AR P2, Z=2, 50T 254 v v ok A R = g8
FERIR LTk T [/ —F1i, T :6.02(5),C(5)-C
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Fig.2  Molecular structure of 4

®2 ESRFLENHRSH(Om)

Table 2 Atomic Coordinates and Thermal Parameters(nm?)

Atom x z U,

F(1) 0.178 8(2) 0.736 0(2) 0.502 2(1) 0.044(1)
F(2) -0.151 6(3) 0.869 6(1) 0.532 6(1) 0.046(1)
F(3) -0.247 4(2) 0.694 5(1) 0.450 4(1) 0.046(1)
o(1) 1.043 5(3) 0.948 1(2) 1.030 3(1) 0.040(1)
N(1) 0.760 6(3) 0.936 8(2) 0.865 9(1) 0.026(1)
C(1) 0.964 8(3) 1.033 5(2) 0.880 9(1) 0.025(1)
C(2) 1.034 54) 1.127 5(2) 0.816 0(1) 0.028(1)
C@3) 0.875 7(4) 1.118 2(2) 0.731 5(1) 0.031(1)
C@4) 0.669 8(4) 1.021 9(2) 0.716 2(1) 0.030(1)
C(5) 0.615 2(4) 0.930 8(2) 0.785 6(1) 0.026(1)
C(6) 1.253 6(4) 1.222 0(2) 0.839 2(1) 0.035(1)
C(7) 1.396 7(4) 1.221 7(2) 0.923 0(1) 0.039(1)
C(8) 1.327 4(4) 1.129 5(2) 0.987 9(1) 0.036(1)
C©Y) 1.114 7(4) 1.037 3(2) 0.967 8(1) 0.031(1)
C(10) 0.400 0(4) 0.824 2(2) 0.773 7(1) 0.028(1)
C(11) 0.238 6(4) 0.793 6(2) 0.699 0(1) 0.029(1)
C(12) 0.028 8(4) 0.683 4(2) 0.687 9(1) 0.027(1)
C(13) -0.125 1(4) 0.654 4(2) 0.604 4(1) 0.027(1)
C(14) -0.317 0(4) 0.547 7(2) 0.595 6(1) 0.033(1)
C(15) -0.363 9(4) 0.468 9(2) 0.667 8(1) 0.035(1)
C(16) -0.218 8(4) 0.496 6(2) 0.750 6(1) 0.035(1)
C(17) -0.026 8(4) 0.602 1(2) 0.759 7(1) 0.031(1)
C(18) -0.086 2(4) 0.736 8(2) 0.523 6(1) 0.032(1)
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Table 3 Hydrogen bond lengths (nm) and angles(°) of compound 4

FEAGTHN=FPEEE 3 EEH, KB5S mikaw 4 9=

O(1)-H(1)--N(1) 0.083 0.221 0.269 0(2) 117
C(7)-H(7A)--O(1A) 0.095 0.254 0.348 3(3) 177
C(11)-H(11A)-F(1) 0.095 0.245 0.300 8(2) 117
ca 1) H(11A)-F(2) 0.095 0.248 0.304 5(2) 118
C(14)-H(14A)---F(3) 0.095 0.231 0.267 6(2) 102

Symmetry code: * 3—x, 0.5+y, 2-z

K3 a4 o NEHETHE

Fig.3 Intramolecular hydrogen bond of compound 4
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4 ALBY 4 701 IR SRR 2 A
Fig.4 Intermolecular hydrogen bond of compound 4
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Fig.5 View down the crystallographic a axis showing herringbone-like molecular packing in compound 4
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(5 pmol- L) 5 Zn(AcO),-2H,0 7E H i A (1 28 S0k & 1 7
Fig.6 (a) UV-Vis absorption spectra of 1(4) (5 pmol-L™) and complex 5 in methanol solution;
(b) UV-Vis titrations of 4 (5 wmol- L™ in methanol) with Zn(AcO),-2H,0 (in methanol)
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Fig.7 (a) Fluorescence spectrum of L(4) and complex 5 in methanol solution; (b) The fluorescence titrations of

L(4) with Zn(AcO),-2H,0 (in methanol)
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Fig.8 Fluorescence decay curves of 1(4) and
complex 5
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