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Preparation and Photodynamic Anticancer Activities of
New Tetraamido-Subsitituted Aluminum Phthalocyanines

ZHOU Jin-lan', CHENG Hong', WAN Fu-xian', Yu Kai-chao', LI Zheng-jia®
(* Department of Chemistry, ® Institute of Laser Technology and Engineering,
Huazhong University of Science and Technology, Wuhan, Hubei 430074, China)

Abstract For the development of novel tetra-substituted aluminum phthalocyanine used as photodynamic therapy
(PDT) photosensitizer with good photodynamic anticancer activity, tetraamino-, tetraacetamido-, tetrapropanamido-
and tetrabutanamido-aluminum phthalocyanines are synthesized by phthalic anhydride-urea method with 4-nitro
phthalic acid as preactant. The structures of these aluminum phthalocyanines are characterized. Their fluorescent
spectra and acute toxicity are also measured. Meanwhile, their photodynamic anticancer activities are determined.
As a result, the aluminum phthalocyanines are innoxious to mice. When 20 mg/kg aluminum phthalocyanines are
injected to Sig sarcoma-bearing mice, the sensitizers show that the rates of inhibitory to Sy sarcoma are 44. 96 %,
45.87%, 45.62% and 48. 65% respectively, which are in little difference according to the order of tetraamino-,
tetraacetamido-, tetrapropanamido- and tetrabutanamido-phthalocyanine aluminum, respectively. While the
concentration of injecton is raised to 40 mg/kg, the rates of inhibitory are 39. 16 %, 42. 81%, 40.56 % and 51.82%
respectively for the same order. In this condition, tetrabutanamidophthalocyanine aluminum shows the highst PDT
anticancer activitiy.
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Fig.1 UV-Vis spectra of tetraamino-phthalocyanine

0.0

aluminum (a) and tetraacetamido-phthalocyanine

aluminum (b) in DMF
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Fig. 2 FT-IR spectra of tetraamino-phthalocyanine (a)
and tetraamido-phthalocyanine aluminum (b)

1: tetrapropanamido-; 2: tetraacetamido-;

3: tetrabutanamido-phthalocyanine aluminum
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Table 1 ' HNMR and elementary analysis data of tetrasubstitued-phthalocyanine aluminum

Compound !HNMR Data ) Elem. anal, Meas /%

(molecular formula) Ar—H —NH,, CH;(CH;).,CO— C H N
TAAIPc(C;; Hyy Ny, AICD 9.63~8.32 3.32 59,20(58.86) 3.25(3.39) 26.06(25.74)
TAcAAIPc-(CyHjoNyz OAICD 8.76~7.20 5.11 2.50 58.87(58.51) 3.54(3.68) 20.71(20.47)
TPrAAlPc-(Cy  HyNyp O AICD 8.75~7.21  5.10 2.43,1,32 60.59(60.24) 4.21(4.37) 19.38(19.16)
TBuAAIPc(CisHyy Nyy O; AICD) 8.77~7.22 5,16 2.92,2.69,1, 24 62.12(61.77) 4.80(4.97) 18,33(18.01)
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WOR SRR ZH PR BE S 2% SR RF

Bl 3 i RBR BB a,b: A5 =630 nm;
Cc: A =650 nm;d: A%, =670 nm, DY IEHELE

R PSR RS, E MBS A KA
PR BRI, HBUR AR TE 625~670 nm; & 5
KFE 705~710 nm 4 X EFBRIW G, PR3 T
WK B TE LG X R I R,
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Table 2 Inhibitory rate of tetraamino-phthalocyanine and tetraamido-phthalocyanine aluminum to
Sise sarcoma-bearing mice
No. 1 2 3 4
Dosage /(mg/kg) 40 20 40 20 40 20 40 20
Inhibitory rate /% 39.16 44. 96 42. 81 45, 87 40. 56 45,62 51.82 48. 65
45 - BRI R AR A N B 4, U 2 B
;A;‘g: SR BRTE KOG 3 7 1 PR T PN B A SR B
2250 AT BB S A BB 45 R . DO T Bt B SR R
22301 Bt 30 99 7 T B 5 LR P BB A % , 4T
é é 13 4 SBE ERBRE TN aEETE —-ERXR.
& 5]
0300 3;0 4(I)O 450 560 5;0 660 6;50 4 % i/b\
bsq o elenehm S0 T B 3 P P 3 R 7 2
8 _ el ® s B3R 85 (4 Allemann 25005 3 1y 85 25%) , {H 4
g; 30 ] BTHEHSREW 89.8%™, FEZ —-EXIJL
CEE PR K 3 P 22 B 0 00 MR B3R
gﬂg }(5) Ao T3 oh, X 8K L BN BBUR DR AR
27 51 600 nmLA_E , T 45 F B % SR AR Hh BHE R S OB
0 1 :
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Wavelength /nm
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Fig. 3 Excitation spectra (a) and emission spectra (b) of

tetraamino-phthalocyanine and tetraamido-

phthalocyanine aluminum
a: tetraamino-; b: tetraacetamido-; c: tetrapropanamido-;

d: tetrabutanamido-phthalocyanine aluminum
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