
 1

(1,4- )- (2,3- )  

 

 

(PDT; photodynamic 

therapy of cancer)

1-3)  

PDT 600 850 nm

4)  

  Q 600 850 nm

5,6)

PDT

1-6)  

9)

7)

8)  

PDT

(1,4- )

(3,4- ) 3, 

(1,4- ) (3,4- )

PDT

9,10) (1,4-

) (3,4- )

(1,4- ) (3,4- )

PDT

8,11)  

Nykong 11) 2,3-

PDT  

(1,4- )

(3,4- )

(1,4- )

(2,3- ) (2,3-PP)

 

(CV)  

 

 

2,3-PP 3,6-  0.12 g 



 2

(0.3mmol) 2,3-  0.04 g (0.3 mmol)

( ) 0.05 g (0.37 mmol) 1,8-

[5.4.0]-7- (DBU) 0.07 g (0.46 mmol)

1- 7 cm3

50 cm3

(TLC; Merk 60 F254)

80% 

2,3-PP 1H-NMR

IR UV-vis

 

(DMS)

(DES) (MCAA)  

0.15 mmol (0.17 g)  

2,3-PP 5 cm3 N,N-

(DMF) DMS 1.5 

mmol (0.2 g) DES 0.6 mmol (0.1 g) MCAA

6 mmol(0.57 g) 140°C 120 

 

20 cm3

8:2

TLC TLC

 

1H-NMR 15 mg cm-3

Bruker AM-400

IR

FTIR-8100A

UV-vis

UV-2400PC

F-4500

Perkin-Elmer 2400CHN

CV BAS CV-50W

(TBAP) CV

12—15)

7.86 x 10-4 mol dm-3 0.1 M-TBAP

 

IU-002 PDT IU-002

IU-002

5% MEM

IU-002 96

2,3-PP 0

2 mg cm-3 37°C 3

IU-002

IU-002

10

IU-002  

 

 

 

2,3-PP 1H-NMR IR UV-vis

 

2,3-PP DMS DES MCAA

2,3-PP-DMS 2,3-PP-DES

2,3-PP-MCAA

2,3-PP

17 28% 23%  
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1H-NMR IR

 

2,3-PP-DMS 1H-NMR IR

2,3-PP-DES DES

2,3-PP-DES 1H-NMR N-

IR S=O

N-

DES

2,3- 16)

2,3-PP-DES 1H-NMR

2,3-PP

2,3-PP-MCAA 1H-NMR IR

 

3,4-PP-DMS 3,4-PP-DES 3,4-PP-MCAA

1H-NMR

IR

3,4-PP 3,4-PP-DMS 3,4-PP-DES

3,4-PP-MCAA

 

2,3-PP

2,3-PP-DMS 2,3-PP-DES 2,3-PP-MCAA

5 mg 0.5 cm3

 

UV-vis

HOMO-LUMO

  Q 700 nm

3,4-PP 2,3-PP Q

686 nm 663 nm

UV-vis

CV

2,3-PP  

        2,3-PP-MCAA

0.90(m, 12H, CH
3
), 0.95-1.45(m, 56H, -CH

2
), 1.60-2.41(m, 8H, -CH

2
),

4.05(s, 6H, CH
3
), 4.25-4.42(m, 4H, -CH

2
),7.45(m, 4H, Arom), 

8.02(m, 6H, Py) 

     2,3-PP-DES

3480(
O-H 

), 3050, 2970(
C-H 

), 

1740(
C=O 

), 1600, 1500, 

1400(
C=C 

), 1210, 1100, 940, 

790, 690(
C-H 

)

C : 45.02(45.05)    
H :   2.53(  2.52)
N : 17.48(17.50)

24 0.87(m, 12H, CH
3
), 1.13-1.70(m, 56H, -CH

2
), 1.82-2.61(m, 8H, -CH

2
),

4.11-4.38(m, 4H, -CH
2
), 6.20(s, 2H, CH

2
), 7.14-7.27(m, 4H, Arom), 

8.73-.16(m, 6H, Py) 

C : 37.14(37.11)    
H :   1.77(  1.78)
N : 18.54(18.54)

21 0.86(m, 12H, CH
3
), 1.02-1.63(m, 56H, -CH

2
), 1.88-2.61(m, 8H, -CH

2
),

4.26- 4.50(m, 4H, -CH
2
), 7.37(m, 4H, Arom), 8.22(m, 4H, Py) 

Table 1 Analytical data of zinc bis(1,4-didecylbenzo)-bis(2,3-pyrido)porphyrazine and its quarternized compounds. 

Compounds  
max

(KBr) / cm-1
Found (calcd) / Yield / (1H 400 MHz) / ppm

3480(
O-H 

), 3050, 2960(
C-H 

), 

1600, 1460, 1400(
C=C 

), 1350, 

1150(
S=O 

)1250, 920, 

770(
C-H 

), 580(
C-S 

)    

3070, 2980(
C-H 

), 1500, 1400

(
C=C 

), 1250, 1100, 950, 810, 

660(
C-H 

)

C : 49.03(49.03)  
H :   3.05(  3.09)
N : 21.39(21.43) 

      2,3-PP-DMS 25

Dimethy lsulfoxide-d6 

      2,3-PP 80

2960(
C-H 

), 1600, 1500, 1420

(
C=C 

), 1200, 1100, 750, (
C-H 

)

C : 73.67(73.68)  
H :   8.30(  8.30)
N : 12.28(12.28) 

0.90(m, 12H, CH3),  1.61-2.61(m, 64H, CH2),
4.18-4.36(m, 8H, -CH

2
),7.45(m, 4H, Arom), 

8.26(m, 6H, Py) 
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2,3-PP

CV 2,3-PP-DMS

2,3-PP-DES

2,3-PP-MCAA

32,3-PP-DMS

2,3-PP-DES

 

  

16)

16)

2,3-PP

2,3-PP 

Table 2   Uv-Vis and fluoresence spectral data of zinc bis(1,4-didecylbenzo)-bis(2,3-pyrido)porphyrazine and its 

quaternized compounds 

  Q-band   Fluorescence 

Compound max pyridine / nm max water / nm Fmax pyridine / nm Fmax water / nm 

        

2,3-PP 687    694   

 a665       

        

2,3-PP-MCAA 679, 650  687, 647  692  688 

 a677, a620       

        

2,3-PP-DES 693,658, 628, 597 708, 687, 652  698  691 

 a673, a645, a605      

        

2,3-PP-DMS 746, 673, 649, 606 723, 676, 646  683  688 

 a738, a668, a641, a600     

        

Underline; main peak       

a in toluene        

N+

N N

N+
NN

N

N N

N

C10H21

C10H21

C10H21

C10H21

N
N N

N
NN

N

N N

N

C10H21

C10H21

C10H21

C10H21

SO3H

SO3H

HOOCH2C

CH2COOH

2,3-PP-MCAA 2,3-PP-DES

N
N N

N
NN

N

N N

N

C10H21

C10H21

C10H21

C10H21

H3C

CH3

2,3-PP-DMS

+

+

Zn Zn Zn

Fig.1   Molecular structures of quaternized compounds  

 



 5

CV

 

  

18

10, 17-23)

2,3-PP-DMS 2,3-PP-DES

2,3-PP

 

 

IU-002 2,3-PP-DMS

PDT

10

 

IU-002

2,3-PP-DMS

IU-002

2,3-PP-DMS  

3,4-PP

2,3-PP  DMS DES  MCAA

 

DMS  MCAA

DES

 

Potential/V
0.01.2 0.8 0.4 -0.4 -0.8 -1.21.6 -1.6

-1.15

-0.83

-0.56

-0.050.50

-0.71
2,3-PP-DMS

0

-10

10

20

30

Potential/V
0.01.2 0.8 0.4 -0.4 -0.8 -1.21.6 -1.6

-0.75

-0.52

-0.120.96

1.28

2,3-PP-MCAA

10

0

-10

20

30

-1.6
Potential/V

0.01.2 0.8 0.4 -0.4 -0.8 -1.21.6

-0.89

-0.51

-0.05

0.251.05

-0.76

2,3-PP-DES20

30

10

0

-10

0.01.2 0.8 0.4 -0.4 -0.8 -1.21.6 -1.6

-0.94

-0.62

-0.29

0.48

0.97 0.32

0.03

0

3

6

-3

-6 2,3-PP

Potential/V
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2,3-PP

 

IU-002 2,3-PP-DMS

2,3-PP-DMS
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                (a)                                                      (b)   

Fig. 3 Fluorescence image of IU-002 cells. (a) Control, (b) Incubated with 2,3-PP-DMS irradiated with  

halogen light for 10 minutes. 
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