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Synthesis and Characterization of Covalently Linked Porphyrin-fullerene Compounds

FAN Su-Hua YANG Sen-Gen® WU Zhen-Yi CHEN Xin ZHAN Meng-Xiong
(Department of Chemistry, Xiamen University, Xiamen, Fujian 361005)

Abstract: The covalently linked porphyrin-fullerene dyads were synthesized. The ligand 5-[4'-(4"-Phenoxybutoxy)
phenyl]-N-(2-methyl)fulleropyrrolidine-10,15,20-tri-(p-methoxyphenyl)porphyrin (H,P-Cs) was synthesized by 1,3
dipolar cycloaddition reaction with Cg, sarcosine and H,P-CHO. The zinc porphyrin-fullerene was prepared by

metalation of H,P-Cy and zinc acetate. The compounds were characterized by meams of IR, UV-Vis, ESI-MS, ele-
mental analysis, and ‘*H NMR.
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) (1) 5-[4-@4" )]-10 15 20- -
-CH,CH,CH,CH,- - (4- ) 2 v
1 2.44 g (0.02 mmol) 4-
8.16 g (0.06 mmol) 4- , 250 mL
5.36 g(0.08 mmol)
30 min 213
Nicolet 740 4149
(KBr ) Carbo Erba- (200~300 ) ,
1110 Finnigan LCQ V V =101
( APCI) (300~400 )
2501PC - (1) 1.39
'H NMR Varian Unity 500 MHz g 9.5%
( CDCl; TMS 2 72 mg (0.1 mmol) 1 0.25 mL 1 4-
180 mg K,CO; 15 mL DMF
(CP. ) 4- (CP) 70 4 h 25 mL
(C.P.) Cof 40 mL 3
) ( ) (200~300 )
(AR. ) (200~300 ) (2) 59.9
180 2 h (300~400 ) mg, 70%
1h, 5-[4"-(4"- )]-10 15 20- -(4-
) (H,P-CHO)
1.2.1 85.5 mg (0.1 mmol) 5-[4'-(4"- )]-10
5-4'- )-10 15 20- -(4- 15 20- -(4- ) (2) 36.6 mg (0.3 mmol)

BrCH:CH-CH.CH,Br
K.CO; / DMF

OH

R

K:COs / DMF

Coo + CHyNHCH.COOH
- -

037

H:00 <)

&0

3 (H,P-CHO) 4 (H,P-Ceo) 5 (ZnP-Cg)

1
Fig.1 Route of synthesis



4- 30 mL DMF
300 mg K,CO; 85 4 h
25 mL 40 mL
3
(300~400 ) vV Vv =81
62.7 mg
70% UV-Vis (CHCIl;) A./nm 650 594 556

519 422 275 ESI-MS 897(M+H")

1.2.2 (H.P-Cq)
N, , 89.6 mg (0.1 mmol) H,P-CHO
216 mg (0.3 mmol) Cs 133.5 mg (1.5 mmol)
200 mL : 12 h
107 mg 65%

'H NMR 9, (CDCl; 500 MHz):- 2.83(2H,imino-H),2.56
(38H,pyrrolidine,N-CH3) 4.41 (1H pyrrolidine-H) 4.46
3.68 (2H pyrrolidine-H) 4.00 (9H -OCH,) 4.44(2H
CH,O-) 419 (2H -OCH,) 1.25~2.01 (4H -CH.,CH,")
8.80(8H pyrrole-H) 6.84~8.24(20H benzene-H) UV-
Vis(CHCI3) An/nm 651,594,556 519 423 306 258
ESI-MS 1643.2(M") 720(Cy")

1.2.3
Zn(Ac); 2H,0 329 mg
(0.02 mmol) H,P-Cg, 1
h
3
31 mg

90% 'H NMR &, (CDCl; 500 MHz),2.52(3H,pyr-
rolidine,N-CH,),4.35 (1H,pyrrolidine-H),4.42 3.60(2H
pyrrolidine-H) 4.01 (9H,-OCH,) 4.39 (2H,CH,0-) 4.12
(2H -OCH,) 1.30~2.10(4H,-CH,CH,-) 8.85 (8H pyr-
role-H) 6.90~8.31(20H benzene-H) UV-Vis (CHCI,)
Amed NM 597,554 517 425 306 257 ESI-MS 1706.6
(M) 720(C")

2
2.1
1 H,P-CHO H,P-Cs
1686 cm'? 526
cm? Cao
B HP-Cy ZnP-Cy

3318 cm* 965 cm!
996 cm* -

1301 -
N-H
Zn-N
H
[0.10]
1 H,P-CHO H,P-Cq ZnP-Cyg
Table 1 IR spectral data of H,P-CHO, H,P-Cy,
ZnP-Cg (cm™)
H,P-CHO H.P-Cs ZnP-Cg, Band attribution
3318m 3318m V(N-H)
3 068w 3 067w 3 062w V[C-H(aryl)]
3 031w 3 033w 3 033w V[C-H(aryl)]
2 922s 2 922s 2 922s V(C-H)
2 850m 2 851m 2 852m V(C-H)
2 776W 2 775w V[C-H(N-CH,)]
2 735w V[C-H(aldehyde)]
1 6865 v(C=0)
1 602s 1 604s 1 604s V[C=C(bezenel)]
1 508s 1 507s 1 508s V[C=C(bezenel)]
1 468m 1 463m 1 461m V[C=N(pyrrole)]
1 248s 1 245s 1 245s v(C-0-C)
990w 982w 996vs m(P)
966vs 965vs O(N-H)
804vs 800vs 796vs m(P)
526s 526s XCq)
2.2
2 H,P-CHO H,P-Cy
4 Q 1  Soret
Q
Soret
20{ f\
1.6 ”
8 1.2
g
=
Q
&
< 0.8
0.4
C
b
a
0'0_ T T T T 1
300 400 500 600 700

Wavelength / nm

2 HP-CHO(a) H,P-Cy(b) ZnP-Ce(c)
Fig.2 Electronic absorption spectra of H,P-CHO (a),
H,P-Cy (b), ZnP-Cq, (C)
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M H,P-CHO 275
nm -0
Ceo -
306 nm 258 nm 2
CGO [12]
2.3
3
N-H -2.83
N-H J J
-2.83 W00 80 60 40 20 6 20 40
[13] Jd/nm
3 HP-Cy
2 Fig3 *H NMR spectra of H,P-Cq
2 H,P-CHO H,P-Cq ZnP-Cqg
Table 2 Elemental analysis data of H,P-CHO, H,P-Cg, ZnP-Cg
Elemental analytical values (Calcd.) / %
Compounds Molecular formula
C H N
H,P-CHO CseHagN:Os 77.88(77.68) 5.66(5.36) 6.48(6.25)
H.P-Cs CuzoHesNeOs 88.01(87.64) 3.01(3.23) 4.36(4.26)
ZnP-Cy ZnCioHsNOs 82.05( 84.41) 3.11(2.99) 4.35(4.10)
3 [6] Imahori H, Hagiwara K, Aoki M, et al. J. Am. Chem. Soc.,
1996,118:11771~11782
[7]1 HUANG Su-Qiu( ), ZHANG Ke-Ling( ), CHEN
-CH,CH,CH,CH,- - Min-Dong( ). Youji Huaxue(Chinese Journal of Organic
Chemistry), 1989,9:321~324
(Ceo) [8] Cox D M, Behal S, Disko M, et al. J. Am. Chem. Soc., 1991,
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