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Abstract 5-(4-Carboxyphenyl)-10,15,20-triphenylporphyrin (TPP) is a porphyrin derivation with high
symmetry and conjugated 7 bond. Porphyrins are critical precursor of many bio-compounds, such as heme and
chloroplast. And its unique structure contributes to a special spectroscopy. In this article, the effect of polarity
and pH of solution on the optical property of TPP was analyzed by detecting the absorption and emission spectra
in different solvent. Then, we discussed how the molecular structure changed before and after protonation by
theoretically circulating several basic parameter of different conformations. Finally, we predicted its prospects for

photodynamic therapy according to the photodynamic reaction efficiency shown in vitro.
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pH A lg[(41 —A)(A—4))]
15 0.303 0(Az) —
1.7 0.3010 0.176
2.0 0.2909 0.230
2.5 0.273 8 0.301
3.0 0.2523 0.398
3.5 0.2187 0.477
4.0 0.175 4 0.544
5.0 0.1324 0.602
55 0.084 3(A;) -
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Table 2 The molecular structure information of TPPH, and
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At (kcal/mol)

PR K= PAESIL| o
TPPH, TPPH,

% (Stretch) 4.846 0 53799
il (Bend) 50.486 6 51.940 6
#1452 #i (Stretch-Bend) 0.108 1 0.180 6
%% (Torsion) 304396 27.491 1
9E-1, 4 645477 (Non-1,4 VDW) 8.576 5 13.6217
1,4 J5f#E4E (1,4 VDW) 39.907 5 39.649 2
i faf /it (Charge/Charge) —_— 53.651 4
Faff /{8 4% (Charge/Dipole) —_— —36.2382
8 #%/f84% (Dipole/Dipole) 24936 1.206 4
7 FREfER (Total Energy) 136.857 8 156.882 7
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Fig. 5 The fluorescent spectra of TPP in solvents with decreasing fraction of DMSO and different pH values
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Fig. 6 ROS production of TPP in DMSO/Water solution (a, b) and tumor cells (¢) after different irradiation time
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FERGIN, TPP WEARFEEER N,  H B bR e
I G B K S . b, T DU B KRR
MR BTE pH FHE IR RAER, Hb T
% pH G E N EFER N (~2 nm) , MO AL
W, A2, 5% 440 nm {FE RIS,
R 5 8 A PR R Y 5 B T AR
43 AEEKER pH 3 TPP KA L HFHHILEH

)

P — TR N T AR, B2, RS540
WL EUROEIL S, HABRR . AT L. BE
KBRS AN T, HRA — eIt
(D 537K n LHEEiH, X AL Hure ik
Ko B n BT AR R STk B ok, BT
L IOR R BR s (2) W 1)~ T L i 2 4
B BT BORAS 10 5 1 P98 J 43 2 [ ) HoAth
RERFEHOLRE, WRSN5TE . AR, R A
&, [FERESHTREEZHMNE —HRES S,
R HRIGIRBIEER Sy (3) A —NH,. —CN,
—OH %t 7 RUURIE, HE—29 KarFridt
HIFLSE .



2 SREENE, %5 M TFE5HH RIRE TPP 4T A T A U 5651097 1 e 87

RAEHE LR EMLEAIER T, TPP Sor
T RIFWOCRE ), AL R TR BAR
TPP 76 NARARTR ) 1EH A B8 pH X 0] (7.0~7.4) N
AEGRMPICE T, (HAFER Q Wi Kk
K R 650 nm Aoy, W% I3 4 243 1) 5 3
wEAR 0.7 cm, HIBOGKRIBAK BB 5%
YIS SR BCE &, B2 ER KT, X Af
LR A T (0 5 LA AR KRB
4.4 {KIMOSTN IR BIER

B IR B 3 B ER: SGEGH. A
TR AR SCE E H A A B, AL A R
&, HE 6(a). 6(b) AW, B WK
FIZEK:, 0~21 min P DCF %% ¢ R4 ith 25 Lh ) 1
5, DTN T 1 AU R 7R R 0T L ST & R N s %
BRI PR, XU, DCF A% 5 B A]
DA B P S 1 K, HLON RS B TR
K, o, el . EKIE 20 208N, X
PR LA . AT, X Rk B
RGN I N fe 1. Bhak, difasess (K 6 (c))
RORAB A CHE T IX—5510: 7RI 52 (1655
BN, MEBOCIESNA P EK, DCF 55 R#E
Wag, P8 ROS F= kLR N

5 &

NIRRT 432 N2 FH 2103 2 sk, R
RErith. DiAEfEAL. T IRBISE, X H D T E5H
SR IOBE S ECAEN . Yao SR R
PR AR AT S AR B P DU R R R (1 L AT A
L HEEE. 2T HOERT R, IFRIETHE
SR AR T ISR ZE AN SR, A B
Ko ¥ 55 AR SNEE BEE meso 7T
FEWR R T BE 0 RGN, B B (Y e RN
X TR A AR RFENT . I AT AE R A ST R S
FRUAR DY 2R M R 5 2 22 4 T PR JEL Al DY S S P AR )
VR T AR BB N 5 8Bk 0

HA AL #7070 FE 45 R L, A0 7 H
AR TAH L (EEZ 1.0) o BRI
HEANER, —IrHERBEE . WSS
PRITERAL, 53— H 5 1 U B R 254 7
TEEFAR BRI .

5- (4-FRF 2K HE) -10,15,20- = 2K B0l gk (TPP)
I3 -9 I B e R ORI R G i B 7 F T Lok
X, I ELER MO 98 S 6 52 0 B i T
etk pH FEMIAR K, #5K H B AR R
%, IRATRE ARG E K. AR TOLT 5
T EE R s IROR T, TPP R
VBN 248 i ) T 390 S 56 b 38 FE B 17 A0 S O S
BT, AR R EREDD R IR OGO A R
RGEAIRTT . 4ia EREER, BATKR S HREEK
Jiik, X TPP byt AT o, TR A B
Mg, A AR A2 TGO et — 2
WHFE.
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