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AES ol WBER FEUE AgIE ASHAE BE FEoR o], 4y ©
PN
T

g WMskEE Spolatd 4 glew, FAHCEE= 0.01 WA

B odge] WEY, $54% 9 gy L S S AN e M BSAS JE o usted 5
e Aggl wet s dzke SOl BeRAs WEss dob @FNNE 4717 PgHolm S5
Yao) B Erha, FE6 w3 AT Wbk A9 glovl, oy wE g FaEE Ra 2 e}
% wolelz Bo) 4% o9l AA 2 2w AdHoR 483 & Avh,

CooM
n /I %, R=H(PORPCH)
b
R R
PN me—{ ) (rorPCY)
COOA . g -
I & .
" o g GO0 prer
Jorcoon. s 30 TR COORe A
Ve N 4 y— - R~ P
T Y G, BN PN WM
Me0OC A A 2, y
R=H (1) - .
\ | ; e N M=
} | =N L - R on R
il ’ nf I A of
R=—{ 2 {1b) COOMS & = |
\ Ro= i (2a)
4 |
< ) | co
Rw { 12n) ) BT ]
) Row i (3a) R = H(PORPC2)
R= {3b) R= (PORPCH)
Az 1

4,4'-(porphyrin-5,15-diyl)dibenzoic acid (PORPC-1)2] A%

3}gtE2a (0.8g, 1.4mmol)E HIEZSIO| =2 (THF) I wehe &8l (180mL, 1:1vol/vol)el Falitch.
ggoz, kst E £930mL, M) S FYUSATH, WS-8 AS 124175 FFRAHG. v THE ¢, S
As Fosh. ATl 9, oAFE AT AHES 55, THT E tdEdEEZRAE § HdAxsS

oh(94%, 0.71g).

Mp:>350C, 1H NMR (600MHz, DMSOd6): & 10.68 (s, 2H), 9.69 (d,J=3.6, 4H) 9.06 (d, J=3.6, 4H), 8.38-
8.48 (m, 8H), 3.22 (s, 2H) ppm; 13C NMR (150MHz, DMSOd6): & 170.2, 167.4, 150.8, 144.7, 134.7, 132.8,
130.2, 129.2, 128.0, 113.8, 106.0, 101.3.

IR (KBr tablet) vmax/cm-1: 3220, 3021, 1695, 1550, 1501, 1320,

1205, 1050, 990, 952, 886, 801.
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[0164]

[0165]

[0166]
[0167]
[0168]
[0169]

[0170]

[0171]

[0172]
[0173]

[0174]

[0175]

[0176]
[0177]
[0178]

[0179]

[0180]

[0181]

S5S0dl 10-2118175

4,4'-(porphyrin-5,15-diyl)dibenzoic acid (PORPC-2)2] A%

3}5HE3a (0.64g, lmmol)S ElEgheto] = 2F(THR) I} wiebe &3 &vi (9oL, 1:1 v/v)ol Fakgict. oF
2, FASLE $908L, DS FARAG. WSS 124715 HFAAG. W FR F, NS
| AWrS FHA7IAL, I HCLE o] &3te] RE8mE 4 (pH=3) o2 HFAIZ . ool o3, gk
AYES F531L, THT 2 doldolel 22 Mz & Ax3s30th(0.6g, 98%).

Mp:>350°C, 1H NMR (600MHz, DMSOd6): & 13.24 (s, 2H), 10.42 (s,2H) 9.54 (d, J=4.3, 4H), 8.95 (d, J=4.3,
4H), 8.26-8.48 (m, 8H) ppm; 13C NMR (150MHz, DMSOd6): & 167.6, 148.9, 148.7, 147.0, 134.6, 132.3,
131.5, 129.7, 127.5, 117.9, 106.3.

IR(KBr tablet) v max/cm-1:3210, 3011, 1690,1552, 1571, 1310,

1225, 1055, 990, 957, 889, 809.

Az 3

WGA1.2,2'-((3,5-di-tert-butylphenyl )methylene)bis(1lpyrrole)(1b) 2] A=

A (25T) AaE97] stolA, tl-t-H8 wWlzdd o] =(1.6g, 7.4mmol, Di-tert-butyl benzaldehyde)$} 3
= (25mL, 9lmmol, pyrrole)e] &3+ES BF3.0Et2 &N9(0.5mL, 3.2M, in CHCly)ol HZ3] FdstPct. ¥re-&
S 2AZHEQE WRIAATTH, RS FF -, RESE 9 SulE AASIS Y. o]F, WYEdERgo|=E o] &35t
%ﬂﬂﬂ.1MMM{&“M%L1nHmﬁiﬂﬁ4ﬂ.%ﬂ§«ﬂﬂaﬁq T5ES 49 #2](hexane/DCN=1/
D3te] 24 1A BAE(1h)S F53ATH(1.73g, 70%).

Mp: 70-727C, 1H NMR (600MHz, CDCl13): & 7.83 (s, 2H), 7.00 (s,2H), 6.62 (s, 2H), 6.08-6.11 (m, 2H),

5.88 (s, 2H) ppm; 13C NMR (150MHz, DMSOd6): & 150.9, 140.8, 132.9, 122.7, 120.8, 116.9, 108.3, 107.1,
44.5, 34.8, 31.4ppm.

IR (KBr tablet) v max/ cm-1: 3250, 1594, 1361, 1247, 1090, 1027, 879, 774, 710.

A 2. 4,4'-(10,20-bis(3,5-di-tert-butylphenyl)porphyrin-5,15diyl)dibenzoic acid (PORPC-3)2] Az

3}3E2b (1.43g, 1.5mmol)S wEﬂ&ﬂtifa@mr%ﬂﬂ&-i% o] (190mL, 1:1 v/v)el Tk, of
oz, FAaksdE SA(3L, S FYSFAG. HEEAS 12A47F G FAAL, TS T8 F, LY
S Feslsith. o o8, g A AHES 4%}1 z2 o godduas A% & Azsqc

(46%, 0.64g).

Mp:>350°C, 1H NMR (600MHz, CDC13): & 8.84 (d, J=4.4Hz, 4H), 8.78 (d, J=4.4Hz, 4H), 8.36 (d, J=7.6Hz,
4H), 8.26 (d, J=7.6Hz, 4H), 7.99-8.01 (m, 4H), 7.76-7.78 (m, 2H), 1.48 (s, 36H), 2.90 (s, 2H) ppm; 13C
NMR (150MHz, DMSOd6): 6174.3, 160.2, 159.9, 154.0, 149.0, 146.3, 145.8, 140.2, 139.5, 135.6, 132.1,
131.9, 130.7128.3, 127.3, 123.5, 32.0, 31.1lppm.

IR (KBr tablet) v max/cmﬂl 3230, 3001, 1706, 1542, 1591, 1320, 1235, 1046, 995, 944, 891, 810.
Az 4

WAI1.4,4'-(10,20-bis(3,5-di-tert-butylphenyl) porphyrin-5,15-diyl)dibenzoate (2b)e] A%

100mL ¥ 23] o YAko]] gallE WE 4-TUH o] E(1.642g, 10mmol, methyl 4-formylbenzoate) £oof| ]3]
2vek(3.34g, 10mmol, Dipyrromethane)S FH3FATH. RHSEAE 4X s FARAHAY. ¥ T8 5, 5HS
LMo GujE AASIAL A& (30mL)E FH3te] 1A ERE AR TE, v &SNS A5|a, YT 5
55 A3 # (hexane/DON=1/1)3}e] gk Bl ua PAHE (2b)S S5 TH(40%) .

Mp:>350°C, 1H NMR (600MHz, CDC13):§& 8.83 (d, J=4.3Hz,4H), 8.71(d,J=4.3Hz,4H),8.36(d,J=7.9Hz,4H), 8.24
(d,J=7.91z,40), 7.98-8.02(m,4H), 7.72-7.75(m,2H), 4.03(s,6H), 1.45 (s, 36H), 2.81 (s, 2H) ppm; 13C NMR
(150MHz, DMSOd6): & 167.3, 148.8, 147.2, 140.9, 134.3, 129.9, 129.5, 127.8, 121.9, 121.1, 118.6,
53.4, 52.4, 35.0, 31.7, 29.7ppm.

IR (KBr tablet) v max/cm-1: 3223, 2952, 1720, 1591, 1432, 1276, 1111, 970, 796, 765, 716.
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@A 2. zinc dimethyl 4,4'-(10,20-bis(3,5-di-tert-butylphenyl) porphyrin-5,15-diyl)dibenzoate (3b)<]

53 2bh (0.955g, lmmol)$} Zn(0Ac)2.2H20 (2.20g, 10mmol)e] TIES v]FZ Zw|eh(240mL)¢] L3N A AT},
HEHS-(120mL) S T4t AoA 3AZHEe AEs A atelich. vEEg Ao FHS(50mL)S ¥4t
Fasta, gF2Rvete Rz 23 FE3FU. olF, F71F5S THITE Ao, g F &

o,
=] -
}od 33 3b (0.99g, 97.2%)5 $E3+9H(0.99g, 97.2%).

gul

Al A

KR
S

Mo

[«0

Mp:>350°C, 1H NMR (600MHz, CDC13): & 8.83 (d, J=4.3Hz,4H), 8.75(d,J=4.3Hz,4H), 8.34(d,J=7.7Hz,4H),
8.27 (d,J=7.7Hz,4H), 7.95-8.02(m,4H), 7.73-7.77(m,2H), 4.02(s,6H), 1.49 (s, 36H) ppm; 13C NMR (150MHz,
DMSOd6): & 167.5, 147.7, 142.1, 133.4, 131.1, 130.6, 128.8, 122.9, 122.2, 120.1, 52.7, 35.7, 32.1ppm.

IR (KBr tablet) v max/cm-1: 3002, 1709, 1597, 1432, 1323, 1207, 1148, 1050, 990, 856, 772.

WA 3. 4,4'-(10,20-bis(3,5-di-tert-butylphenyl)porphyrin5, 15-diyl)dibenzoic acid (PORPC-4)2] A%

&3+ 3bh (808mg, 0.5mmol)E B Egslol=2F & (THF) T Were 38w (90mL, 1:1 v/v)ol FYsct. ot
Soz, s E S99 (l4nl, 2M)S FHSATH. vHEE NS 12415 FFAFHY. v TE &, S8
o] & AukE SA7]aL, M HCIE o] 83te] WHEEmE A (pH=3) o2 AZAZTE. o3t o3, g A

A A =s FESAL, SHRT R ddddHE=R AlF F A3 th(485mg, 98%).
1H

Mp:>350T, NMR (600MHz, CDC13): & 9.39 (d, J=4.3Hz, 4H), 9.21 (d, J=4.3Hz, 4H), 8.89 (d, J=7.5Hz,
4H), 8.59 (d, J=7.5Hz, 4H), 8.50-8.55 (m, 4H), 8.07-8.11 (m, 2H), 1.60 (s, 36H) ppm; 13C NMR (150MHz,
DMSOd6): & 169.3, 151.6, 149.6, 148.6, 143.5, 133.5, 133.4, 132.7, 132.3, 131.4, 128.9, 121.6, 120.9,
35.6, 32.2ppm.

IR (KBr tablet) v max/em-1: 3220, 3021, 1716, 1539, 1561, 1220, 1210, 1035, 991, 945, 887, 811.
Az 5

®

<

5,15-diphenylporphyrin

U229 e(6.7g, 20mmol) L W=LH3]=(2.1g, 20mmol)S 1000mLe] TlE = 2|
StEo] EEF o RO EANT.14g, 10mmol)S A3 thS, 4 A7 E9F Ao A

m T
o
)
>
N
k]
ox
oX,
)
o

S HAEFAHoR Egddolwl(20 mL) e ® BA (quenched)dtdtt. 2&E =F slolA &ujE A}
& (crude mixture)E FAF 2D DOM(1:19] =H]))S A3k g A A9 a=2nE J283E A48}
7Pi AAsE] Az 58 AFH nAZA F5 FATHEE 1 4.25 g, 46 D).

N BN

1H NMR (600 MHz, CDC13): & 10.21 (s, 2H), 9.29 (d, J = 4.5 Hz, 4H), 8.99 (d, J = 4.5 Hz, 4H), 8.17-
8.21(m, 4H), 7.70-7.75 (m, 6H), -3.19 (s, 2H) ppm;

13C NMR (150 MHz, CDC13): & 146.1, 144.1, 140.3, 133.8, 130.5, 130.0, 126.6, 125.9, 118.0, 104.2 ppm.

IR (KBr tablet) 'max/cm-1: 3301, 3010, 2991, 1640, 1522, 1421, 1322, 1301, 1251, 899, 801, 780. HRMS

(ESI-MS) m/z caled for CaHaNy [MH]': 463.1917, found 463.1910.
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[0198]

[0199]
[0200]

[0201]

[0202]

[0203]

[0204]

[0205]

[0206]
[0207]

[0208]

S=54 10-2118175

Dihydroxo(5, 15-diphenylporphyrinato)tin(IV)

Az 59 = (462 mg, 1 mmol)S I (120 mL)oll &sAl7]aL, G} F41(11
Ads8] Hrrsta, ¥ EFES 6 A 5 #R gkl srgsigith. o] %, W

DR S 2ES FHA7IA B
2ol & 2 HER AFEi, 5 A F AAHE(crude product)S THF:&E(8:29] F&H], 50 mL)E T 3
RB Zef~Fol &alAl7]ar B2 (2.1 g, 15 mmol)S #H7F 3FQlth. L %, &Rt 4 A|zeet wwk Q).
WS- ZgEo] DOM(100 ml)S H71eta, {98 E(2x50ul) = AlFsta, AAHES HEHow I FREEE
(1:1¢] F=H)elA AZAs}st] Az 69 stdaEs AFHoR F5IATHEE 86 %).

1H NMR (600 MHz, CDC13): & 10.81 (s, 2H), 9.75 (d, J = 4.3 Hz, 4H), 9.32 (d, J = 4.3 Hz, 4H), 8.34-
8.39(m, 4H), 7.85-7.94 (m, 6H) ppm;

13C NMR (150 MHz, CDC13): & 146.6, 145.7, 140.9, 135.3, 133.3, 132.3, 128.2, 127.1, 120.4, 105.7.

IR (KBr tablet) max/cm-1: 3011, 2899, 1670, 1577, 1455, 1422, 1366, 1310, 1211, 865, 791. CsHsoN40sSn;
Calculated, %: C 62.67; H 3.62; N 9.14, Found, %: C 62.64; H 3.64; N 9.11. MS (MALDI-TOF): 614.512

1H NMR (600 MHz, CDC13): & 11.05 (s, 5H), 8.19 (d, J = 4.7 Hz, 2H), 8.15 (d, J = 4.7 Hz, 2H), 8.45
(d, J =7.9Hz, 2{), 7.66 (m, 16H), -2.33 (s, 2H) ppm;

IR (KBr tablet) 'max/cm-1: 3027, 3001, 2809, 1660, 1507, 1315, 1233, 1214, 806, 729. ESI-MS: 807
[M+H]+.
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[0209]

[0210]
[0211]

[0212]

[0213]

[0214]

[0215]
[0216]

[0217]

[0218]

[0219]
[0220]

[0221]

[0222]

S=50d 10-2118175

Az 8

COOMe

J
J

COOMe

1H NMR (600 MHz, CF3COOD): & 11.11 (s, 2H), 9.69 (d, J = 4.7 Hz, 4H), 9.25 (d, J = 4.7 Hz, 4H), 8.66
(d, J =7.9 Hz, 4H), 8.36 (d, J = 7.9 Hz, 4H), 8.30 (d, J = 7.9 Hz, 4H), 8.08 (d, J = 7.9 Hz, 4H),
-3.61 (s, 2H) ppm;

13C NMR (150 MHz, CF3COOD): & 167.3, 150.2, 149.8, 149.5, 146.2, 145.4, 142.9, 138.2, 130.4, 130.3,
128.4, 127.3, 127.1, 122.6.

IR (KBr tablet) 'max/cm-1: 3357, 3001, 2889, 1660, 1571, 1405, 1433, 1377, 1333, 1214, 896, 789. ESI-
MS: 703.25 [M+H]+.

Az 9

5,10,15,20-tetraphenylporphyrin

1H NMR (CDC13, 300 MHz), & (ppm): -2.84 (s, 2H), 7.65 (m, 12H), 8.13 (m, 8H), 8.77 (s, 8H). ESI-MS
(m/z) calcd. 614.2, found 615.4 (M + Ht).

Azl 10

SO;H SOH

4,4" 4" 4" "~(porphyrin-5,10,15,20-tetrayl)tetrabenzenesul fonic acid.

1H NMR (DMSO-d6, 300 MHz), & (ppm): -2.88 (s, 2H), 8.02 (d, 8H, J = 8.1 Hz), 8.20 (d, 8H, J =
8.1 Hz), 8.82 (s, 8H).

MS (MALDI-TOF): m/z caled. 934.9, found 935.3 (M + Ht). Mp: >350 T.
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[0223]

[0224]
[0225]
[0226]

[0227]

[0228]
[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

S=50d 10-2118175

SRS

SOsH “SOsH

4,4".4"" 4" "'=(copper (I11)porphyrin-5,10,15,20-tetrayl)tetrabenzenesulfonic acid

MS (MALDI-TOF): m/z calcd. 996.5, found 997.4 (M + H+). Mp: >350 C.

Az 12
HO._O
I
;
= \\\(/\\\
o N\ NH  N= o
o> =/ )

4.,4",4"" 4" '=(porphyrin-5,10,15,20-tetrayl)tetrabenzoic acid

1H NMR (CDC13, 600 MHz), & (ppm): -2.92 (s, 2H), 8.34 (d, 8H, J = 7.8 Hz), 8.38 (d, 8H, J = 7.8 Hz),
8.86 (s, 8H), 13.29 (s, 4H).

ESI-MS (m/z) caled. 790.2, found 791.3.3 (M+H+). Mp: >350 TC.

Azl 13

5,10,15,20~tetra(pyridin-3-yl)porphyrin

1H NMR (CDC13, 600 MHz), & (ppm): -2.91 (s, 2H), 7.67 (t, 4H, J = 6 Hz), 8.44 (d, 4H, J = 3.6 Hz),
8.77 (s, 8H), 8.96 (m, 4H), 9.36 (s, 4H),

ESI-MS (m/z) calced. 618.2, found 619.4 (M+H+). Mp: >350 C.
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[0237] A ze] 14
?\N
»
NC
=
\/I
[0238] CN
[0239] 4.4" 4" 4" '"—(porphyrin-5,10,15,20-tetrayl)tetrabenzonitrile
[0240] 1H NMR (CDC13, 600 MHz), & (ppm): -2.94 (s, 2H), 8.02 (d, 8H, J = 8.4 Hz), 8.25 (d, 8H, J = 8.4 Hz),

8.72 (s, 8H), ESI-MS (m/z) caled. 714.2, found 715.3 (M+H+). Mp: >350 TC.

[0241] A zd 15
CN
b
l Py
o
NC i -
</L\ /ﬂ\ 2
N
”
[0242] CN
[0243] Copper (I1) complex of 4,4',4"",4""'=(porphyrin-5,10,15,20-tetrayl)tetrabenzonitrile
[0244] ESI-MS (m/z) calced. 776.3, found 777.3 (M+H+). Mp: >350 TC.
[0245] EX T
CN
()
7D,
—~ N N
Nc{(: \/ S N:N(NJ\—OCN
N\ /\\\t~ /U\\//\
pe
(]
Y
[0246] on
[0247] Nickel (II) complex of 4,4',4"' ,4"''-(porphyrin-5,10,15,20-tetrayl)tetrabenzonitrile
[0248] ESI-MS (m/z) calcd. 771.4, found 772.3 (M#H+). Mp: >350 C.
[0249] Az 17
CN
=%
l =
Y
’N\ /N
NC@‘( A oN
N N \
{ s A
L)
[
[0250] CN
[0251] Zinc (I1) complex of 4,4',4"',4"""=(porphyrin-5,10,15,20-tetrayl)tetrabenzonitrile
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[0252]

[0253]

[0254]
[0255]

[0256]

[0257]

[0258]
[0259]
[0260]

[0261]

[0262]
[0263]

[0264]

S=50d 10-2118175

ESI-MS (m/z) calcd. 778.1, found 779.2 (M+H+). Mp: >350 TC.

Azl 18
O._OH
a2
- I
Br Br
Br = \\K Ny—Br
\NH  N= OH
HQ
//
o] )\ N HN O

(4,4",4"",4"'-(2,3,7,8,12,13,17,18-octabromoporphyrin-5,10,15,20-tetrayl ) tetrabenzoic acid)

1H NMR (DMSO-d6, 600 MHz), & (ppm): 8.39 (m, 16H), 13.31 (s, 4H). MALDI-TOF: m/z found 1421.4, calcd.
1421.9 (M + Ht). Mp: >350 T.

Azl 19

(4,4",4"",4'''-(2,3,7,8,12,13,17,18-octabromo-copper porphyrin-5,10,15,20-tetrayl)tetrabenzoic acid)
MALDI-TOF: m/z found 1482.3, calcd. 1483.4 (M + H+). Mp: >350 C.

Azl 20

4,4" 4" 4'''-(2,3,7,8,12,13,17,18-octaphenylporphyrin-5,10,15,20-tetrayl ) tetrabenzoic acid

1H NMR (DMSO-d6, 600MHz), & (ppm): 6.64 (m, 40H), 7.61 (s, 8H), 8.12 (s, 8H), 12.83 (s, 4H). MALDI-
TOF: m/z found 1400.7, caled. 1399.5 (M + H+). Mp: >350 C.
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[0265]

[0266]
[0267]
[0268]

[0269]

[0270]
[0271]

[0272]

[0273]
[0274]

[0275]

[0276]

[0277]

[0278]

[0279]

SS50d 10-2118175

4.4" 4" 4'"''-(2,3,7,8,12,13,17,18-octaphenyl-copperporphyrin-5,10,15,20-tetrayl)tetrabenzoicacid
ESIMS: m/z found 1462.3, calcd. 1461.1 (M+H+). Mp: >350 TC.

Az 22

1H NMR (DMSO-d6, 600 MHz), & (ppm): 4.03 (s, 12H), 8.29 (s, 32H), 8.43 (m, 16H), 12.95 (s, 8H).
MALDI-TOF: m/z found 1807.5, calcd. 1806.4 (M + H+). Mp: >350 C.

Az 23

(4,4|,4||,4|||,4||||,4|||||,4||||||,4|||||||,4||||||||,4|||||||||,4||||||||||,4|||||||||||_(porphyrin_
2,3,5,7,8,10,12,13,15,17,18,20-dodecay! )dodecabenzoic acid)

1H NMR (DMSO-d6, 600 MHz), & (ppm): 8.44 (m, 48H), 13.40 (s, 12H). MALDI-TOF: m/z found 1751.5,
caled. 1750.3 (M + H+). Mp: >350 C.

AbelEl gl ofutEROLAI(1.0g, Ti02 anatase)E DMF(150mL)$} Zd7] Alxd 1914 4=5¥ PORPC-1(50mg)S X%
= ogoe] RSt WEEAe FAXAA 643 B BRAAL. WG TR F, olsfel o8] 2A &
= =

- fua
& F55m, FRS L DFE AF F Azste] o ustEld YEuhE A2aHrH98.1%).

2
BN
i
9
2
o
)

& FEvlel AT 2l A= b)) =200 E=AE)



[0280]

[0281]

[0282]

[0283]

[0284]

[0285]

[0286]

[0287]

[0288]

[0289]

S=50d 10-2118175

279 AE Adhz o] =30 =St B3 Az olrtslE g FFrje] W-vis F4 AHEF

Ao 2 WA AAe] 4

Ti0,-PORPC-2, Ti0,~PORPC-3 % Ti0,-PORPC-4¢] A%

A7) ARG 1A, Az 1A FE5H PORPC-1 thal Alzxe] 2 WA Az 404 +£59 2+ 3}3HE (PORPC-2,
PORPC-3 = PORPC-4)& A}831o] 53k oz o|AsleE|el FE=u|E A28 TH(97.2%, 98.3% 2 95.9%).

Az RIS FHoe AYTE A9 A ] % 20 BASSLL, ole] FFule] HRAA Al
Ask A 24 4F Aae 3] E 3] AL B Axd olUSE T FHve] Wvis FF AAE
g 3ol Azl 37| © 4o EAEI,

AN 5 WA 7

_l‘a_

Ml 1ol A PORPC-1 w2l #A|Zdl 15 WA Az 17(TCPP, TCNPP, TP yP)ollA 5%
UG RO o NAHY EoIE AxSAT, AxD oG FHu W-vis B AHEY ol A

= 8h7] = 99k A
Al 8 WA 1

@1—7] PPN
H

A7) A Aol 1o 4] PORPC-1 thal Alzd 8 WA #AZFd 13(S1, S2, S3, S4, S5, S6)olA] 5% S Al
slo] FA3E W oz o] istE R FEHulE AxAT.

&7 ST WA S69] -x=+= 8hr] & 29 #Zt.

X2
1 S1
2 52
3 S3
4 S4
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[0291]

[0292]

[0293]

[0294]

[0295]

[0296]
[0297]
[0298]

[0299]

[0300]

[0301]

[0302]

[0303]

SS50d 10-2118175

5 S5
6 86 Oyo?«:YOH HO o
/\\
= Y 7
i* . {‘(\\; &/\/ — ?
w0 O A o,
Ho. N - })—(ﬂ// NS
g’/%/\ 7N H’?"/;\\ \:J
YOO
%/;“:;le
oA, ) pers =0
Hlald 1
7] AA 1A Az 104 5% PORPC-1 WAl tetra(4-carboxyphenyl)porphyrin(TCPP)S A}&-3le] &Y
3 Wb o g oAl ElE FEmE A%t TH94.8%).
1. FFvljel &4 37}
Al & Hlade] FEFule] 4L WEHd 525 SIUdEEAE A8sta Y] dEd EF7F FEeE e

o

W3l &(C/C) = B7hatslTt.

FARoR, MEd BE(ng/L)E EFHE F4 WAl 24 FE) 00z FASATG. FE T F
400m % s Belsh 1R-3 BE(300m BED7E FHY B2 BLZEG olgakel FrAekel A 34
663 At FF FEE ka0 F /1S,

o AvE, ) =5 A 1] A5
2. FEvle g4 W7t

Aol g onlae o] FFujo] b2, TUF FEFiE o]&F 103 AAEAH R Hrtein.

=
oft

<

- -

ki
A
=

g I

FAAem, 47 BEu)e] B4 A7 del W FEH DAS 182 AFen, A @ w7 5
g 10315 ANET F 7t 5] e FH0) 58S A1ZAUT
Z 1
A2 (min) A4 1 A 2 A 3 A<l 4
0(Cy) 0.74093 0.74093 0.74093 0.74093
30(0) 0.17061 0.14764 0.1553 0.14382
60(Co) 0.05987 0.04294 0.04858 0.04011
90 0.02976 0.0329 0.03905 0.03323
120 0.02892 0.03032 0.03251 0.03048
150 0.02851 0.02962 0.03012 0.0297
180 0.02773 0.02927 0.02952 0.02931
47 F1 % ©5 A msel mAG e} gol, 7] AAldeld Az ol MFEE FEuje] AS, wE FE
2 g 228 2T 4 e Hasl

TAHer, A7) AAldlM AlzE olrtstElgke] FFvje] A, v Bl i I E(C/G)e] 0.39]

To20] =AIEE wkeh gFo], Y] AAlel A AAddel A g5 olitstE e FFvi= 20004 24.9°
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Yisible light sensitized photocatalysis

~ ﬁ‘__‘_/'/

Photocatalysis mechanism

EH2

E e TIO2
. ~——— Ti02-PORPC-1
L ~—— Ti02-PORPC-2
; ~——— Ti02-PORPC-3
5 ~——— Ti02-PORPC-4

3

<

2

o

c

@

E

20 (2theta)

_29_

S=50d 10-2118175



k1
g
(VA

Intensity (a.u.)

Intensity

— O
— - PORPC -1
e TO2-PORPC -2 ot Patp
e THO:-PORPC-3 ffJ"“
—— TIOPORPC -4 s P
0 200 400 600 800 1000
Binding Energy (eV)
1.5
» . T O2
] — TiO0:2 PORPC-1
L4 —TiO2-PORPC-2
W —— Ti02 PORPC-3
! e T102- PORPC 4
1.0
ad-
-~
O.I-‘
—o_! -
i
-0.2 . L] ] Ll - L] L]
200 400 200 GO T SO0
Wavelength (nm)

_30_

S=50d 10-2118175



S=50d 10-2118175

=85
e [ )
0.9 - TiO=-PORPC-1 1)
-
-
z
¥ T v T ¥ T v T Y
500 550 600 650 T00 750
Wawelength (nm)
ZHH6
— ()
0.949 TiO,-PORPC-2 —3()
0.6
".:.-.
= ]
o
=
0.3 4
(). () ———————

' 1 v 1 v Y ; ¥ "
500 550 600 650 700 750
Wavelength (nm)

_31_



g,

k1

Intensity

Intensity

S=50d 10-2118175

0.9 - Ti0,-PORPC-3 b

500 550 600 650 700 750
Wavelength (nm)
—)
0.94  TiO,-PORPC-4 St
0.6
0.3 4
0.0 -
L] Ll - 0 " v "
500 550 600 650 700 750

Wavelength (nm)

_32_



k1
N2

Absorbance

Absorbance

3.044 —_—RE
2.5+
2.04
1.5
1.04
0.5
0.0 ; '
400 500 600
Wavelength (nm)
0.5a ==PET
b — PET/TIO2
] —— PET/TIOzTCPP
—PET/TIOZTCNPP

0.4. _PET"TID?JTPYP
0.3-

400 45 500
Wavelength (nm)

_33_

S=50d 10-2118175



S=50d 10-2118175
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