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Table 1

N 2 3ThEHET W (DS HETD R B TR
MP el Q #5 5 K (669~ 671 tm) "AH EL, B R FIHAL
HEEWAWN QWH A LT ARBENARE, X2Eh T
Bk RS T3 B]) ORJG, ) ORFEJETHI pHE T
2 PR R BE AT, I RER P LT B BE Kt
Bitk R, BRAKT AL (P) - E (P°) ZIINAESE, Mk
B = A B U, (2)4 7 A s BT MR B AL E M
[WfF, (SPEO),PM W4 fEfEim i KT (PEO), P, JLJH
T fe 5 (SPEO), P oM 1A JH FREUACH: Al 47 iR AT O, il
TRk ISR 1 n) e BRI TR T T8 RG9Sl
HOPLER ALY A2(NH, ), PCul LB g . (3) b 4
JEAR . BURKEH RN, BUREEI AL E X Q #f K, (AT —
IR . PRV ANCEUR B BAL BUAR AT BE 0 W1 2,
KEPE AR BALEUR B &8 ICA P10 UV is e i ik
—H R T T IR W BRI AE AL B, SR
SR RT BAL, MIMBAR T 5 LUMO ) [ Rgg =™,

Central ion, substituent and its substituted position of R, PcM

R -SO:H
—N N—

R =— 4 \

Central ion

=),

Tetra-substituted
in a-position

Tetra-substituted
in B-position

Tetra-substituted
in q-position

Tetra-substituted
in 3-position

Zn*t 3a: a-(SPEQO)4PcZn 4a;: F-(SPEO)(PcZn 3w: «-(PEO)4PcZn dw: f-(PEO)4PcZn
Niz* 3b: «-(SPEO)PcNi 4b: B-(SPEO)PcNi 3x: a-(PEO),PcNi 4x: f-(PEO),PcNi
Co?** 3c: a-(SPEO)4PcCo 4c: B-(SPEO),PcCo 3y: a-(PEO)4PcCo 4y: B-(PEO)4PcCo
Cu?t 3d: «(SPEO)PcCu 4d: -(SPEO)PcCu 3z: a-(PEQO)4PcCu 4z: f-(PEO)4PcCu
Table2 UV2Visabsorption spectra data of (SPEO ),PdM
Canp kxes 3a 3b 3c 3d 4a 4b 4c 4d
Central ion Zt N Co** Cu?* Zt Nt Co** Cu?*
Q2band ab sorp tion /1m 718 716 714 715 687 683 681 685
E( @10° L# an” '# mol ') 1146 1132 1159 1157 01 80 1112 0193 1123
Table3 UV2Visabsorption spectra data of (PEO),P M
Canp kxes 3w 3x 3y 3z 4w 4x 4y 4z
Central ion Zr* NZ£* Co* Cu** Zr* NZ* Co** Cu?*
Q2band ab sorp tion /1m 694 691 687 693 680 680 677 679
E( @10° L# an” '# mol ') 0181 0172 0192 01 80 0187 1104 0196 1128
21 112 21113

AR, BRSO BUR AL B AR I, ool
&Ry HIN Co Nj Cufll Znffy MPcif) Q# K, HIIANH,
SRR AT B 08 R IR 1 U i ok, B Co
y Zn AWK QA K, B4 &', ko, R,PMIEFE7E
rhoL 4 T LIE T ) S AR IE (W ERIE (B MLCT) Al
LEBETH &) dERIE, L& O& R T S5BE R X
L5 I 51 MEC AT 3 M L (R A 4, XSSP 2 ek 2 sl/b #R 5
Wi B LAY Q i M e BRIIHAH ST e A% Hh PR3 1) 56 i i
L LS R B T R I BE O A

(3

* 45T A2(SPEO),PcZnfE A [RHE 7 10 5 KW W
K B FIIHT S % SO AR Bl . — S SR, I I
P gy o] AR (LY K/AkERTT, BEE SKIOR, L
AR B AT T Ak . 3 —25 R Bayliss!''! 5 %
FURRAAE AL B 753, THE AR T F ME S TR 4.
A2( SPEO) , PeZn LIRS (SK)XF N T F R 1, #3090
RARGAE R R AL PR B2 MR K (2).

$K= 01003 & + 01015 6 (2)
Hrf R*=01919 2.
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Table4 $K of A2( SPEO),PcZn n different solvents
Solvent D pok manentL Refiactive indexnp, F Q2band K, /nm Red shift $ K /mm
A cetone 2188 11359 01169 71215 215
Methanol 1171 11329 01180 71316 4316
CH,; COOC,Hj 1178 11372 01185 71415 415
E thanol 1169 11361 01181 71510 4510
THF 1175 11406 01197 71713 47113
DMF 3182 11430 01205 71811 K11
,C} 1136 11445 01210 72116 5116
Chlorobm 1190 11438 01208 72117 5117
R, PO 15 LA AT (0B R, ELES A 1200 40 317
0.22 WO R BRR R, IR Stdkeshr # .
Z }e‘(rl(il::,l:!:\;J)l']fxli 21211
g 020 L B TR R PMIR B R GHGHE M K 5% 0 5
£ s JER UV UG K IS A — 5 LB A
& > UV2V 8O 5 96 R EHGIE BT A OC &R, s Levschin
0161 v p =, B BEIRR AR 99 TR0 5 0 ) T HEACHR), I o 47
Red shift of Q-band/nm W R A EAIE e B O SJE BT Zal BRI &
Figll P bt of red shift ($K) ofQ2band vsl factor F sk, Hp =R 04 8 BT W ETE LA Y 2Ot BT &

MR B S HT AT %A, A2( SPEO) , PZn 7 AS [V 71 =
A Qi K, L8, T2 BN DN 22 2 W AR AL A i 3R v 7
FE AL R ST o
212

R, P 7£ DMF# 1 7 19 % % K 5 o6 1% % 418 0 € s,

5 IR/ TREMBR IR 2 2 oL SR T R A ST R T
SR, R T BOA O ORI TR B A AL, AT
PRAR T R A AR AV TR (KL R, A5 RN I 45 2 $2
M w7 RATIT e a e r ek i, T R
SRR e 7 A L A LA A A IR, (e R R
() B R A B IR SO 1 7 3

Table 5 Fluorescence properties of R,P M
Canp kxes 3a 4a 4b 4c 4d 3w 4w
K, /mm 640 610 610 610 610 610 610
Maxmunm K, /m 718 687 683 681 685 6% 680
Max mum Ky, /nm 725 692 6% 690 688 705 688
Stokes shift/nm 9 5 11 9 3 11 8
E, /(k}# mol b} 1661 0 17318 1740 17418 17415 17113 17512
S/ns 218 311 318 218 312 219 310
Sk 0108 0118 0104 0101 0101 0107 0111
21212 ICT WO B IREL, AT H SO0 RS Gl 10 e K AT

A HTHUCHE (SPEO) , PEO) HITE 7E, 75 RKT #Ed
EI eI KRS K K5 UV2V sl e ik ?  absA Lk
I — e R, HIRINAE TR RS R 5¢alm #1)3E
2510 [R] I 25 A Hoe 39y AR TE - & R e IRCAR IR 4 e 2
Wi BCAR ER R A A E M ok TR, XATRE S
(PEO),PM RIUHBR KM EEAT K. Do NHEBRIEE
APLHURFN BRLHRERE BEBC S W 5 %0 ZaPe( 01 32) BEAR
1T 21SFN 41 54%, KRB RRIETE 4 Frh e i & /EH 5
iR, AR T EORE S 7 RIUCER $ KT 7 2R 2R,
I 5 k.
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FRYE 5 T 80 18 BS54 1Y, A B HOMO
(A,)BUE LCAO RELLA B LCAO RECK, Kbt v
MBS EEAE AR IR B B IR AR I HOMO BTk 3K, #E M BE

Kar®, Wbl AR RN BAZEUARH Stokesfr #
Ko IX Tl 2508 [R] B, S BRAE UV2V s i v
3 4

TR 16 Bl WK R Bl 5 IR e B IR 4 RIS A
UV2V s OGS AN T 6 RS G I E, 2 58 T 94
JEE T WURIERP I L AT B . RIS /A QW K,
RO LA R 0o I BUAR IR R 8 T BUA A, 1% 5 Sl A 3l i
PERR (K500 . 45, R, P oV EL AT AR 156 1) B 2K 106 R B
(X 10 L# an” '# mol '), ¥ (1 & B2( SPEO) ,PcZnfil B2
(PEO),PZn/p 5l B 31141 310 nsffo% Y74 fir B 01 18 Al
Ol 1158 et =, HHIFRHFT AL PDTH PDDH 4
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Study on UV2V is Absorp tion Spectra and F norescence Em ission Spectra of
Sixteen Tetra2Sub stituted M etalloph thalocyanine Camp lexes

HUANG Z2yang" >, HUANG Jian2dong', (HEN N asheng, HUANG Jir2ling"
l. Institute ofResearch on FunctimalMateria FuzouUnwersity Fuzhou 350002 China
2 Colkge ofChan stry and M aterals Sciencg Fujan NomalUniversity Fuzhou 350007, Chna

Abstract The UV2Visb k absorption spectra and the fliorescence en ssion spectra of sixteen tetra2substituted metall2phthalocyan ne
camp kxes {R,P, where R= 22[ 42( 22sulpn c ethyl) p perazii212] ethoxyl (SPEO) ), 22( p peridin212yl) ehoxyl (PEO) ); subst2
1 tion position at A2position and Rposition of phthalocyan ne ring M= Zn(0 ), N{0 ), Co(0 ) and Cu(0 )} were measured The
inflience of different central ion,  substituted group and its position, as wellas different solvent on the Q2band of phthalbcyanine canplex
in its UV2V is absomption spectra was nvestigated The nfluence of different central ion, substituted group and its position on the fluore2
cence an ssion spectrawas discussed Same properties of the UV2V s absoption spectra such as the maximum absorption wave length
(K,.,)ofQ2band and tsmolar extinction coefficent (E), and those of he fluorescence an ssion spectra such as fluorescence quantum
yield (5 ), fuorescence lifetme (S) and excited state energy (E,)were studied The results showed that he K, ofQ2band of all
canp kxes were bcated at 6812718 nm, which had a dstinct red shift n cotrastwith unsubstitnted metalophthalbcyan nes ( 6692671
m). All canplexes ofR,PdM possessed a very h ighmolar extinction coe fficient up to 10° L# mol '# an™ . And heUV2V & absor2
tion spectra and the fluorescence amn ssion spectra of all comp kxes exh bited m irror shape cancurrently Two B substituted zinc phthal
cyanine canp kxeswih Hmuh B2( SPEO),PcZn and B( PEO),PcZn possessed very high molar extiction coefficent fliorescence
quantun yeld and fluorescence liftime specially Thereforg it is hoped that these wowould be develbpng to be new photosens itze s
for photodynam i terapy ( PDT) and photodynan ic d agnos s (PDD).

K eywords Metalbphhabcyan ne canplex UV2V is absomptim spectrg Fliorescence emission spectra
(Receved Jun 6 2007 accepted Sep § 2007)
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