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Synthesis of binuclear zinc phthalocyanine by anthraquinone oxygen-bridged
method and characterization

XU Kang, ZHOU Xue-fei, WANG Xiu-xiu, ZHANG Xue-jun”
(School of Science, North University of China, Taiyuan 030051, China)

Abstract : Three kinds of phthalonitrile derivatives precursors are synthesized with 1,5-dihydroxyanthraquinone,4-
nitrophthalonitrile, 3 ,5-dimethylphenol and B-naphthol as main raw materials.The precursors are then catalyzed by DBU
to form 9 (10), 16 (17), 23 (24 )-tris [ 3, 5-dimethylphenoxy ]-2 ( 3)-( 1, 5-dioxyanthraquinone ) binuclear zinc
phthalocyanine (D-CPc) and 9(10),16(17),23(24) -tris[ B-naphthoxy |-2(3)-( 1, 5-dioxyanthraquinone ) binuclear
zinc phthalocyanine (B-CPc).Two compounds prepared are fully characterized by FT-IR, UV-Vis, 'HNMR, elemental
analysis,and cyclic voltammetry.lt is shown that Q bands of both D-CPc and B-CPc undergo 11 nm and 10 nm of red
shift, respectively. Both compounds exhibit obvious absorption in the range of 400 — 600 nm, while non-substituted
phthalocyanine shows no-absorption in the range of 400—600 nm.They also show an excellent solubility in 0. 1x107° -
1.0x107° mol-L™" DMF solution.Cyclic voltammetry studies show that £, ,, values of D-CPc and 8-CPc are —3. 17 and
—3.26 eV ,respectively,and their Ey,, values are =5. 16 and —5. 10 eV ,respectively.They can match with TiO, energy
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level and redox electric pair energy level,meet band gap rules,and realize redox of dyes.

Key words : binuclear phthalocyanine; anthraquinone; UV spectrum; band gap
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FREL1.20 g(5.00 mmol ) 1,5— 3% 3 B iR fn
4.00 g(28.00 mmol ) JCI/K Bk iR #1 I I A = S be il
W, T4 0 25 mL DMF ¥ FH S8 4 5, 202 i,
TER S A EAAY F IG5 1E 30 min, FEMA 1.82 ¢
(10. 50 mmol ) 4—fif FEAR AL — HIJiE , 44 il s I itk J3E 7
80°C , JFHrLediiF 40 h, ARJEHE RV A 200 mL
B K R IFRERE 30 min, SEURTTIEY) , R K (LB R
VEARBOR E R RS Ry B RS B
F 8 V(AT -V(E{E%)— 5 1L E I, AT
FEEMT R 4, 1 s A B KB R 1.38 ¢, %N
56.10%. FT-IR, v/cm™'.3 081 (J5 &/ C—H),
2234(C=N),1251(C—0),1 672(C=0),1 591,
1485,1 421 (Ar,C=C), "H-NMR(DMSO-d,) ,8/
ppm:7.44 (d,2H, Ar—H),7.94 (d,2H, Ar—H) ,
8.16(d,2H, Ar—H),7.61 (m,2H, Ar—H) , 8. 00
(m,2H,Ar—H) ,8.04(m,2H,Ar—H) . JCEHT,
CyH,, N0, , LA (3H554H) . C 73.88(73.17) ,H
2.62(2.46) N 11.54(11.38),
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(Ar,C=C), '"H-NMR(DMSO-d,) ,8/ppm:7.23 ~
8.12(m,10H,Ar—H) ., JTTEZHT1,C H, N,0, 5
(3 EAE).C 79.36(79.99), H 3.68 (3.73),
N 10. 44(10.36) .
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1291(C—0),1 731 (C=0),955, 810, 678 ( C—
H), '"H-NMR(DMSO-d, ) ,8/ppm:2.24(m,10H) ,
6.88(d, 12H, Ar—H) ,7.21(d,6H, Ar—H)7.32 ~
8.16(m,18H,Ar—H) , JLE 5T, C s Hg N 0,0 Zn,,
SEAE (AR € 72.06(71.57) ,H 3.76(3.89) ,
N 10. 54(10.68) ,
1.2.6 9(10),16(17),23(24)-=(B-A &%) -
2(3)-(1,5- =R A EMR) M4 FTHEMR(V)
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(DMSO~-d, ) ,6/ppm:7.35~8.02(d,142H, Ar—H) ,
7.42~8.16(m,20H, Ar—H) , JGE 3 HT, CH,, N,
0,0Zn, , LA (HT51E) . C 71.25(71.57) ,H 3.63
(3.89),N 10.42(10.68) .
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N2 [ BHL ) 56 A BE A S50 DBk 5 40 22 [

BKH 7E DMF 353 DL BAARTIE AP AE

2.0

2.0F c
1.6f
S H,l '
1.5¢ ;0_8_
041 1 1 1 1
by 0.0 0.2 0.4 0.6 0.8 1.0
R 1.0} C/(10° mol - L)
= G
0.5F
0.0 /\r\_ 1 d
300 400 500 600 700 800

/nm
1—0. 1;2—0. 3;3—0. 5;4—0. 7;5—0.9(x107> mol - L")

K 3 D-CPc 7 DMF W F [&] & &t % 0k i

2.0

1.8 L6} ¢,
1.6} Biar
Lar & O8F

0.4

= 1.21 00 02 04 06 08 1.0 |
R 1.0t C/(10° mol - L) |

= o8}
0.6}
04E)/ -\
0.2F

0 o N X
(5‘00 400 5 700 800

1—0. 1;2—0. 3;3—0. 5;4—0. 7;5—0.9(x107> mol - L")
K 4 B-CPc #£ DMF # 1 [ i & 8 Bt 3

2.3 HBAFENK

XA BT B R ERFS D-CPe Fil B—CPc #E17
A e I, 1) B AR 22 i 4 o i B 1Y
LUMO #LiEF HOMO #uiE , HIWr 275 5 Tio, 7 Fl
/1 AR R AR DE L, DL H SR ARAE S L
HUB BT VR R AR AR X AR FE AR R
KA B DGR i o S an e 5 B 6 R,

XU Bk 75 19 HOMO — LUMO %L 38 fE 2% 7] 48 4%
Leeuw A&,

Eimo =— (EX p +4.4eV) (1)
Eyowo == (Eptysep + 4.4 eV) (2)

K EXY e MRIREACHANT s BN o A HRIE R
CERAS

M 5 AL, D-CPe MR IR IR LAY EN o
H-1.226 eV, IR AL EDY o H 0.76 eV,
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