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Synthesis, Characterization and Photovdltaic Bfect o
Por phyr in-f ullerene Compounds MP-Cg (M = Zn,Cu, Co)

Yang Sengen, Fan Suhua, Liu Jianyong, Wu Zhenyi
(Department of Chemidry , Xiamen Univerdty , Xiamen 361005)

Abdract The covaently linked porphyrin-fullerene ligand was synthedzed through 1 ,3-dipolar cycloaddition reaction.
The metaloporphyrinrfullerene was prepared by metdaion of H,PCy and M (Ac) ;- nH,O (M =2Zn,Cu,®) . They were
characterized by methods of FT IR, Uv-Vis, "H NMR, ESFMS and dementd andyss. The photovoltaic of the compounds
was gudied. The result showed that heterojunction dectrode formed by MP Cy/ GaAs was good , egpecidly in the O,/H,O
redox couple , and the greates vaue of photovoltaic potentiad was 195mV. MP Cg/ GaAs electrode at M m for thinckness of
MP-Cy film was the beg one.
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2h) , (300 400 , 105 1h) ,
Nioolet 740 (KBr ) ; Carbo BEba-1110
; Fnnigan LGQ ( AFCI) : -
2501PC - ; 'HNMR Varian Unity500M Hz
( oA, ,IMS )
1.2
1
Ph Ph
CH,CH,COOH
35 Wi oh BrCH,CH,CH,Br
é " " w —on KcoomE % ) 0N e
Ph
CHO H;L—N ' QQ
/ 0
HO'@CHO Co-CH;NHCH,COOH ph MAc)y nH;0
T K.COyDMF "
Ph
H,P-CHO M=Zn,Cu,Co H2P Ceo MP-Cg

1
Sheme 1  The route of synthesis

5 (4- )-10 ,15 ,20- 5 (4-(3- ))-10,15 ,20-
[6]
5 (4-(4"- ))-10,15,20- (H,P-CHO) : ,  24.4mg
(0. 2mnol) 75. 2mg (0. 1mnol) 5 (4 - (3~ ))-10,15 ,20-
300mg 30m. DMF  ,80+2°C 8h; , ,
, : , , 300 400 , ,
, 64.2mg , 81 % : ( )/ %:C 81.17(81.81) ,H

5.48(5.05) ,N 6.92(7.07) ESFMS:793.4(M + H") IRV /em *:3316 Vy_) ,2734[V ciiasen ] ,1687
(V C-=0) 11470[\) G=N(pyrrole) ] ,100].QTP) ,965(6 N—H)

H, P-Co : 72.0mg (0. Immol) Gy, 39. 6mg(0. 05mnol) H, PCHO  68. 5mg (0. 75mnml)
100m. , 30min, 12h, , 300 400 )
( 2/1) , Co , : : 74% “H NMR

(CDA; ,500MHz) , 84 - 2.86(s,2H ,pyrole NH) ,2.38 (s,3H,NCHs) ,2.41 (br ,2H,CH,) ,4.59 (s, 1H,
pyrolidine-H) 4. 28(br ,2H ,OCH,) ,4.50(br ,2H ,CH,0) ,4.67 ,3.91(dd,J =8.0Hz, 8. 1Hz, 2H ,pyrrolidine

H) , 8.83(m,8H ,pyrrole-H) ,7.01 8.26 (m,23H ,berzene-H) , ( )/ %:C 89.86
(90.45) ,H 3.23(2.92) ,N 4.21(4.55) ESFMS:1540.6 (M + H") IR,V /cm"1:3316 vV n_n) , 2465
[V e=nepymoie ] ,999 (Tp) ,964 @ n—) , 526 (Coo )
ZnP-Cy . 5L Zn(Ac) ;- 2H,0 30mg H, P-Cs : 1h
(300 400 )

2% ‘H NMR(CDOg ,500MHz) ,0,:2.40 (s,3H,NCH;) ,2.42 (br,2H,CH,) ,4.56 (s, 1H,
pyrolidine-H) ,4. 27 (br ,2H ,0CH,) 4. 48(br ,2H ,CH,0) ,4.66,3.92(dd ,J = 8.0Hz, 8.0Hz, 2H ,pyrrolidine-
H) , 8.85(m,8H ,pyrrole-H) ,7.04 8.26 (m,23H ,berzene-H) , ( )/ %:C 86.27
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(86.89) ,H 3.04(2.68) ,N 4.06(4.37) IRV /cm *: 1464 [V =n@ymig ] ,1003 (Tp) ,526 (Co )
CUPCy PGy
1.3
: AR 0. 1rol L KA (Q./H.0) ,
0.001mol/L  L/O.1mDIL I O0.1nmolL  Fe(ON)6® /Fe(ON)6" 0.0l BQ(  )/HQ
«C )
:GaAs , “ 311" ( H 0,/
H.O,/H,0 = 3/1/1) , GAs
. d :pAS/ , c (mg/mL) ;v
(mL) p (g/em’) 1.65g/cm’ ;S GeAs (cnt)
lcnt
(PEC) : MP-Cs/GaAS , ( 1lcnf) |
[7], RA-35 , GAs
0. 05W/cnt , Cy-HA
\
VA g <, AV=Vy- Vg,
Al=lg- I
2
[8,9] ,  H,PCHO H,PCy MPCy HPCy
MP-Cs 526cm Coo wor H, P-CHO
2734 1687cm* , - HPC MPGCo :
3316 965cm , 1003cm’* , N —H
, M—N N —H , 1003cm’*
[11]

AT

e e

T T T T T T T T 1
300 400 500 600 700

4000 3000 2000 1000 A/nm
vlem™ 2 H,PCg(a) ZnP-Cg(b)
1 H,PCHO H,PCy ZnP-Cy CuP-Cg(c)  CoP-Cg(d) -
Fig. 1 IR spectrum of H,PCHO H,PCe Fig. 2 UW Vis Spectrum o H;PC(a)

ZnP-Co ZnP-Ce(b) CuP-Ce(c) CoP-Ceo( d)
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1 H,P CHO H,PCy Soret Q
, - Q Q , () - Q Q Q ,
2.y PCHO 274 368nm e
B mt R ™ -
, 256 310nm , Go ()

1 HzP‘CHO H2P‘C50 an‘Cﬁo COP‘CGO CUP'CGO -
Tab. 1 UWVisdata o H,PCHO, H,P-Cg, ZnP-Cg, CoP-Cg, CuP-Cg

A /nm
ret Q Q Q Q
H, P CHO 274 368 417 515 550 590 646
HoPCso 256 306 419 517 552 591 649
ZnP-Cy 256 310 422 550 588
QP Cy 256 309 419 531
CuP Cg 255 308 417 540
, N —H H - 2.86, , N—H
,- 2.86 ,
, GAs
4
E (O/R) , MPGo/GaAs
E ’ l ) A V OZ/HZO I
, E(O/R) MPCx/GAS E
b /
2 ZnPCg,CuP-Cq,CoP-Cqy &RAS
Tab. 2 Photovdtaic dfect data of ZnP-Cg ,CuP-Cq ,CoP-Cq (GaAs dectrod
[
PVE pm
0.0 0.5 1.0 2.0 3.0 4.0
BQ/H.Q AV/mv 48 70/68/76 89/83/85 64/80/72 59/71/70. 56/61/56
A 1/mA 0.3 2.3/2.0/2.6 3.6/2.9/3.2 2.0/2.7/2.2 1.7/2.2/2.1 1.4/1.6/1.5
0,/H,0O AV/imV 93 177/169/174 195/191/186 142/138/146 148/131/138 104/88/129
A 1/mA 2.2 8.6/7.8/8.4 10. 8/10. 2/9. 7 4.8/4.7/5.2 5.1/3.9/4.3 3.0/2.0/3.4
I3 /12 AV/imv 72 108/96/93 157/136/138 103/89/92 84/76/81 75/65/66
A 1/mA 2.4 8.6/7.3/6.9 14.4/12.8/12.7 7.9/6.6/6.5 5.1/4.7/4.8 2.5/2.1/2.0
Fe(CN) 63' / AV/imV 63 87/84/89 116/115/107 91/89/85 84/84/81 63/58/71
Fe(ON) 6*- A 1/mA 3.5 7.8/8.0/8.2 13.2/13.1/11.9  9.9/8.6/7.4 6.8/7.9/6.3 3.2/3.1/3.7
2 1 O 1
, Im ; )
GAs
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