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Synthesis and Fluorescence Properties of 2-Methyl-2,5’-(ethylene)-bis-8-
hydroxyquinoline and Its Zinc Complexes

ZHANG Pei-Quan ZENG He-Ping”
(Institute of Functional Molecular, Faculty of Chemistry, South China University of Technology, Guangzhou 510641)

Abstract: 8-Hydroxyquinoline Derivatives 3 and 4 and their zinc complexes 5 and 6 have been synthesized.
Compounds 3 and 4 have been identified by UV-Vis, '"H NMR, FTIR, MS spectroscopy and elemental analyses. Their
fluorescence spectra show that luminescence wavelengths of compounds 3 and 4 exhibit red-shift of 80~150 nm
compared with 2-methyl-8-hydroxyquinoline (A,,=390 nm). Compound 3 crystallizes in the triclinic space group P1
with unit cell parameters of a=0.706 87(5) nm, 6=0.962 03(6) nm, ¢=1.221 09(8) nm, a=86.735(4)°, B=87.840(4)°,
v=74.333(4)°, V=0.798 01(9) nm’, Z=2, D.=1.367 Mg-m~, u=0.089 mm™', F(000)=344, wR,=0.055 2, wR,=0.158 1.
The result shows the substitution is at the 5-position of 2-methyl-8-hydroxyquinoline. Meanwhile, from the
fluorescence spectra of compounds 5 and 6, one can see that compounds 5 and 6 can emit orange with the emission
peaks at 620 nm and 623 nm, respectively. Luminescence wavelengths of compounds 5 and 6 exhibit red-shift
compared with 2-methyl-8-hydroxyquinoline zinc(A =515 nm). Compounds 5 and 6 exhibit single exponential decay
with the lifetimes of 1.57 ns and 1.77 ns, respectively. CCDC: 670237.3.

Key words: 2-methyl-2,5'-(ethylene)-bis-8-hydroxyquinoline; zine complexes; fluorescence spectroscopy
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UV & HITACHI U3010 55865 28066
% % H HITACHI F-2500 #¢ )% 0t % 1% ;IR R H
BRUKE Tensor27 £L4M 1AL (KBr He R ) ; 5 i T

FE R X-4 B0 W RUBE I s 2 AL 'TH NMR SR H]
DRX-400 MHz # # 3£ 92 4L, T™MS 24 W #5 ,CDCL; A
755 s MS(ESI) >R | DECA XP MAX LCQ % i i%1% ;
JG &R 7 B >k H Perkin-Elmer 2400 7T & 43 #1 1% ;
Bruker Smart APEX I #1545 ; 2- 1 5&-8- ¥ ik nds whe g
B s A | /i I = B s B b B s = TR N
F (AT A2EAk), FE 2 BT AR R 7 5 0 e T
J 77 i (75~147 ).,
1.2 2-FE-5-FEE-§-FE W 2 fyH &0

B 2-H1 3-8-F2 LW BH (1) 10 g, NaOH 20 g % T
130 mL 7K, %% A 250 mL B, BRI B EE
30 mL, HLBEIEHE 76 1 h INTEINSE 60 mL A&7, 1%
Tl 68 CIUIL 4 b, 3T 2818 th & 05 , & HCL
PR pH=4~5 7 UTTE A B, 1 815 3 5 € [
A T R SRR e/ AT R A e IO R S A A
133 5469 ¢ BEAAGY) 2, 7% 46.5% ;m.p. 143~
145 °C;R=0.45(V gV aum=1:1); MS(EI) m/z(%):
187.1[M*,72],186.0[(M-1)*,100],188.1 [(M +1)*,6],
158.0[(M-29)*,22];IR(KBr) v/cm™:3 344.88,2 923.82,
2855.21,2739.73,1 678.37,1 581.81,1 510.57,1 488.52,
1282.03,1227.66,1137.31;'H NMR(CDCl;,400 MHz)
8:7.22(1,1H, J=8.00 Hz, Ar-H),7.49 (d,1H, J=8.80 Hz,
Ar-H),7.89 (d,1H, J=8.00 Hz, Ar-H),9.50(d,1H, J=8.40
Hz,Ar-H),10.08(d,1H,CHO),2.73(s,3H,CH3); Anal. Found
(%):C,70.45;H.4.72;N,7.23; Caled for C;HNO,(%):C,
70.59;H,4.81;N,7.49
1.3 2-BHE 25 (ZHEE)-Z-8-EEEWM 3 48

il g

PRI 2.340 g 1Y 2-H JE-5- HH ik 35 - 8- 1 5k v ok 2)
1 1.790 g 2-H1 B8 2 ELWE IR (1) T 35 mL 1Y £ 18
B b (0 L8 A AR N, DRI A [l
(130 °C)I N 40 h, Sk o TLC X i# A7
W GERRN,¥ E BN IR SRS K SN TR G E
A 50 mL B okoKk T B4k 3~4 h, i B 2SR, S
S bR AAARSTRARDIVE , TR ai b &9, A
Tk 2R £ T ABCOE B 790 ok A 3 2 A5 B 2l i Ak &
(3)1.325 g, 7 % 32.3%; m.p.187~189 C; R;=0.45
(V aust!V 2mem=3:1);MS (ESI):329.4 (M+H);IR(KBr)
vlem™:3 410.37,2 925.50,1 631.78,1 592.55,1 501.37,
1 462.00,1202.20;1 181.52,'H NMR(CDC1;,400 MHz):
8.52 (d, 1H,J=8.68 Hz,Ar-H),8.33 (d,1H,/=15.88 Hz,
CH =CH),8.12 (d,1H,J =8.52 Hz,Ar-H),7.84 (d,1H,J =
8.04 Hz,Ar-H),7.63(d,1H,J=8.52 Hz,Ar-H),7.39(t,2H, J=
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7.84 Hz,Ar-H),7.30(d,1H,/=15.92 Hz,CH=CH),7.29 (d,
1H,/=8.56 Hz,Ar-H),7.15~7.18(m,2H,Ar-H),2.74(s,3H,
CH;).Anal. Found(%):C,76.66;H,4.72;N,8.33; Calcd for
CyH N, Ox(%) . C,76.83; H,4.88; N,8.54,

AR AL S (4) 0.9 g, 77 F 28.3%;
m.p.196~200 C;R=0.3(V num/V 2mzm=3:1);MS(ESI):
498.5 (M +H)IR (KBr) »/em ™: 3 400.01,2 924.86,1
683.82,1576.25,1 504.33,1 435.00,1 251.20;1 196.99,'H
NMR (CDCl;,400 MHz)5:8.60 (d,1H,/=8.80 HzAr-H),
8.52(d, 1H,/=8.80 Hz,Ar-H),8.36 (d,1H,J/=15.6 Hz,CH=
CH),8.35(d,1H,J=16 Hz,CH=CH),8.13(d,1H,/=8.40 Hz,
Ar-H),7.86(d,1H,/=8 Hz,Ar-H),7.72(d, 2H, J=8.80 Hz,
Ar-H),7.64(d,1H,/=8.80 Hz,Ar-H),7.40(d,1H, J=15.2Hz,
CH =CH),7.38 (m,2H,Ar-H),7.33 (d,1H,/=15.6 Hz,CH =
CH),7.29 (m,2H,Ar-H),7.17~7.23 (m,3H,Ar-H),2.75 (s,3H,
CH;). Anal. Found(%):C,77.20;H,4.54;N,8.38; Calcd for
CyHax N3Oy(%): C,77.26;H, 4.63; N, 8.45,

14 &S AR

FRIZY 0.20 g 2-H B 2.5" (L M Jk)-—.-8- 75 ik
W IR (3) 3% T 30 mlL. (19 P S kg 1 ,0.12 ¢ 19 IR F
VT 30 mlL (9 7Y S0 R SR S A R T U TG - oK
CTREFR IR (2 2 hyli In 2 bR wcrh 0 5¢
BB TS AN ROV 24 b FOBLEE A ULTE AR R, K
FH DU R IR i 2k, BBV TS B0 EIR T
THE BRI ARNEAYIS) 0.12 g, 1% 62%;m.p.
>300 °C,MS(FAB):783(M+H);IR(KBr),»/cm™,3 423.44,
3047.44,1 596.57,1 553.84,1 515.72,1 501.72, 830.17,
788.26,476.91.Anal.Found (% ):C,70.16;H,4.32;N,7.84.
Caled for CyH3N,047n(%):C,70.10;H,4.17;N,7.79
1.5 HEW6 AN

PRELZ) 0.20 ¢ =Y (4)% T 30 mL 1Y P0 A 0K
1,018 g B SFREFIE T 30 mlL A9 DU LK IR H | SR
S PP S BTG 1 K £ TR R VR SR A8 (2 2 hy TR N
2 EARE W gE B s i #(80°C) [l i
24 h, LSS HATUUTE AR A, a0k T PO S R 3 %
ZW, RN WARRG , B0 B T BRI L0 A0 B
BL&90(6) 0.14 g, 1% 68% ;m.p.>300 °C;MS(FAB):
1 185 (M +H);IR (KBr),v/ecm ~',3 426.33,2 958.19,
1 566.19,1 512.38,1 413.47,1 318.02,472.20; Anal.
Found (% ):C,72.80;H,4.42;N,7.80,Caled for CgHuNg
0¢/n(%): C,72.66; H,4.16;N,7.95.
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Table 1 X-ray diffraction data for compound 3 fF Tt — L0, O(l)-H(l)---N(l)ﬂI 0(2)-H(2), N(2)
Empirical formula CoHigN,05 G 3 0 TN RS B Z BB R > TN E
Formula weight 328.36 HE Ay A DL K A TRl RO B A AT
Temperature 298(2) K WK R B RE R, A i R 45 A e i 73 )k ol A
Wavelength 0.071073 nm HAERDE L — 464 )57 197> 74081, AE g Al b i
Crystal system Triclinic WA VR AT 4 8] = e = [ HESY 18 3 R
Space group P B 3 MR A R HEFR I

Unit cell dimensions

Volume

A

Calculated density
Absorption coefficient
F(000)

Crystal size

Theta range for data collection
Limiting indices

Reflections collected/unique
Completeness to 6= 27.73°
Max. and min. transmission
Refinement method
Data/restraints/parameters
Goodness-of-fit on F*

Final R indices[/>20(])]

R indices(all data)
Extinction coefficient

Largest diff. peak and hole

a=0.706 87(5) nm a=86.735(4)°
=0.962 03(6) nm B=87.840(4)°
¢=1.221 09(8) nm y=74.333(4)°
0.79801(9) nm’

2 )
v
1367 Mg-m b
s '50,265 8 nm
1 < : i
0.089 mm : 10.265 8 nm
344 "-..(_)Azzo 8nm

0.26 mmx0.22 mmx0.20 mm
1.67° to 27.73°
-9<h<9-12<k<12-11<I<15
8192/3659(R;,)=0.018 9]

97.6%

0.982 4 and 0.977 2

02138 nm

2 ALEWY 3 TN AR DT AR )
Fig.2 Intramolecular hydrogen bond and

Full-matrix least-squares on F*
3659/0/230

1.050

R=0.0552, wR»=0.158 1
R=0.0803, wR=0.1789
0.001(3)

367 and -188 e-nm™

the intermolecular effect of compound 3

Fl 1 a3 050 T4 K3 a3 0 A A HERR &
Fig.1 Molecular structure of compound 3 Fig 3 network of compound 3
SCERAR B S 3 X RIS L 23 RAEREERKTR
SN T AR A AR ERAER 2 Tk FEOLMAE H A HITACHI 2 R F-2500 560G

WAL G 3 0 FINA S, BT 2% A SR AL 5, e 3 F1 4 i AERI R 1.0x107°
MR b0y S ki S E i U I s VR mol - L, %57 4 %1 4 B 2K THF .DMF, L &%) 5.6
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Zn(MHQ), 52 76 [8 25 25 0 7 Wl /Y, 49 4 3 oy
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(THF) 1 482 nm(DMF) ; fb-& ¥ 4 75 [R]375 551 v 1) 25¢
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D, R4 IR A BB 5 5 2 A AR 7R AN [
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FROMH I 21 2 53 BV 500 T A2 Ak

, vor
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I —— Toluene
0.8 - P THF
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£0.64315nm
Té \
044 i\
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0.0 - T
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Wavelength / nm
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Fig.4 Fluorescence spectra of compound 3 in
different solvents
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Fig.5 Fluorescence spectra of compound 4 in

different solvent
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LAY 3(THF) M 061
Fig.6  Fluorescence spectra of compound S(excited at
466 nm) and Zn(MHQ), and compound 3(THF)
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Fig.7 Fluorescence spectra of compound 6(excited at

466 nm) and Zn(MHQ), and compound 4(THF)
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