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Synthesis and Photophysical/Photochemical Properties of Aryloxy
Substituted Phthalocyanine Zinc Complex

LIU Hong ZHANG Lei JIA Xiao LIU Jian-Yong XUE Jin—Ping*
(Fyian Engineering Research Center for Drug and Diagnoses-Treat of Photodynamic Therapy/College of
Chemistry and Chemical Engineering, Fuzhou University, Fuzhou 350002, China)

Abstract: Four new substituted phthalonitriles such as 3-(5-aminonaphthoxy) phthalonitrile (CsH;;N;0), 4-(5-
aminonaphthoxy) phthalonitrile ~ (C;sH;;N;0), 3-biphenyloxy-phthalonitrile  (CxH;,N,O) and  4-biphenyloxy-
phthalonitrile (CxH;,N,0) have been synthesized, which are converted into the corresponding phthalocyanine-zinc(Il)
complexes with aryloxy substitunents : tetra-alpha-(5-aminonaphthoxy) phthalocyanines zinc (I) (C,HuN,,0,Zn),
tetra-3-(5-aminonaphthoxy) phthalocyanines zinc(II)(C7,Hy, N1,0,Zn), tetra-alpha-biphenyloxy-phthalocyanines zinc(Il)
(CgoHusNgO,Zn) and tetra-B-biphenyloxy-phthalocyanines zinc (II) (CgHyNgOsZn). Their maximum absorption
wavelength, molar extinction coefficient, emission wavelength, fluorescence quantum yields (®y), the singlet oxygen
quantum yields (@), and photodegradation constant (k) have been measured by the UV-Vis absorption and
fluorescence spectra. The structure-activity relationship have been discussed in comparision with their analogues.
The results show that tetra-alpha-biphenyloxy-phthalocyanines zinc (II) has large extinction coefficient in the red
visible region of the light with relatively higher singlet oxygen quantum yield, it is a promising photosensitizer for use

in photodynamic therapy.
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Fig.1 Structure of substituted zinc phthalocyanines
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min, FER T THAER T K 10 g(64 mmol)WFE /G
IKERTR R 3 8 IRAE 3 h BFNINA | S 34 h, X
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AR ); Anal. CigH,,ON;, Found (Caled.)% :C 80.75
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i fe R AP 4 = AR 2D B0 (2) 2 AR A [T
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S/ LPNE 2 TR N B TRy AR K N 7 i
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RO LS MR B AU I 3 b A B &%
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BN R RTE PR ay, (1) e (%) BE Tt 2 22 Y 52 Wi Bk
AAHTF , (3) IR AR R | 57 e 3 55 UL HUAR,
TR BE Q 218 B R 2 05 A ik Bl IR 2R 4 i LA Tk
BN B W0 -(4-NH,-PhO),PcZn (699 nm)>a-(4-
Py0), PcZn(691 nm), iX 72 i T2 5 B 6 1] il Q
WAL RE B TR T Bl JE O SRR Rk 4 5 SR R K
FESEPCBCEF P LR A Y ) W -(4-NH,-
PhO), PcZn (699 nm) = a-(5-NH,-NAPhO),PcZn (697
nm) , @-(BiPhO),PcZn (692 nm) = a-(4-Py0),PcZn (691
nm) =~ a-(6-Q0),PcZn (690 nm),B 1 BALFF A LI LM
U8B IO Ik T 19 05 IR S 5 K B 1Y L 44
R, (4) BRE BERC G 0 BE IR WO R BN 25 R K B
HH IR 25 1) 45 4 25 S5 X LR LR A 52 i AR K,

®1 EAEHE DMF B RPALWE St FHE
Table 1 Datas of photophysical/photochemical of zinc phthalocyanines in DMF

Compound Awe™ / nm, lg[&/(L-mol™-cm™)] Aa™ / nm, Dy Stocks shift / nm D, K / min™
8i 697, 5.2 708, 0.01 11 0.03 8x10?
9j 682, 5.2 692, 0.003 9 0.03 3x10°
10k 692, 5.4 706, 0.17 14 0.56 1.25%10*
11m 679, 5.4 691, 0.29 12 0.51 1.66x10*
a 690, 5.2 708, 0.18 14 0.49 7.5x10°
b 676, 5.2 686, 0.28 10 0.47 1.77x10*
c 691, 5.2 708, /0.14 13 0.45 1.67x10*
d 678, 5.3 688, 0.26 10 0.38 8.3x10°
e 699, 5.0 710, 0.011 11 0.05 1.4x10°
f 683, 5.1 692, 0.018 9 0.06 1.9x10°
PcZn 668, 5.4 678, 0.28 9 0.56 1.62x10*
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