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DMSO ( ) HEWLETT PACKARD HP 8453ChemStation
PERKIN ELMER L.S50B DT-40
1.2
[Co(phen).CL]CI"™" [Ni(bpy).CIH,O]]Cl  [Ni(phen).CIH.O]CI"" 1, 10- -5, 6-
5- -1, 10- bl 5. 6- -1, 10- (]
[3,2-a:2',3"-c: 3", 2"-h: 2", 3" -j]
(tpphz) 0. 48mmol 5, 6- -1, 10- 0. 48mmol 1, 10-
-5, 6- 20mlL. 1. 5h
'H NMR IR UV
( ) i
1.3
0. 526g[ Co(phen) .CL.] C1 0. 40g tpphz : =1:1  50mL
30min 24h 30% NaClO,

[ (phen) »Co(tpphz) Co(phen) 2] (Cl04)s 2H.O(1)
[ (bpy) 2Ni(tpphz) Ni(bpy)2] (Cl04) s+ 6H.0(2) [ (phen):Ni(tpphz) Ni(phen).] (C104) 4 6H,0
(3) (1)

2
2.1
CHN 1 EDTA
1
Table 1 Elementary Analysis Data of the Ligand and Complexes
ligand and complexes C H N M(metal)  yield/%
tpphz 74.99 3.15 21.86 g5
(74.91) (2.86) (21.59)
[ (phen)2Co(tpphz) Co(phen)2] (ClO4)s- 2H.O  46. 60 2.59 10. 56 6. 35 20
(1) (46.85)  (2.80) (9.96)  (6.62)
[ (bpy).Ni(tpphz) Ni(bpy)2](Cl04) s 6H,0 47.08 3.43 12. 00 7.19 ©
(2) (47.20) (3.20) (12.45) (6.98)
[ (phen)2Ni (tpphz) Ni(phen)2] (Cl04)s- 6H,0 49.98 3.23 11.33 6.79 6
(3) (50.45) (3.18) (11.04) (6.57)
: represents the found data
2.2
DT-40 25mL: min~' 15°C-
min ! Smm-: min~' 25C ~500°C (1) (2) (3)
1.94% 6.61% 6.25% (1) (2) (3)

2.1% 6.2% 6.0% (1) (2) (3) 108°C 106°C 108°C
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2.3
2 IR 1370 ~1600cm ™!
C=C (Vc:c) C=C-H (VC:C—H)
Tpphz 3420cm ! 0-H
(von) (')’ ) (1) (3) Y
0% 60cm ! (2) 0%
1500cm ! C=N (VC:N)
Tpphz 60cm ™' phen  Tpphz N
1121 ClOs~ 1087¢m ! Vcio;
131 62401’1171 (5c10;)
2
Table 2 IR Data of the Ligand and Complexes cm~!
ligand and complexes Vo Ve-c+ Oc-ch 208N veio; Vring Scio:
tpphz 1585.4(m) 1471.6(m) 1560. 2(m) 802.3(m)
1396. 4(s) 1373.2(s) 738.7(s)
[ (phen)Coa(tpphz) [ (C104)e- 2H20  3415.7(s) 1596.5(w) 1495.3(w) 1519. 8(m) 1087.8(s) 846.7(w) 624.9(m)
(1) 1429.2(m) 1396. 4(w) 713.6(m)
1373.2(w)
[ (bpy)aNi(tpphz) 1(C104)4+ 6H.0  3421.5(s) 1598.9(m) 1473.5(w) 1490. 9(m) 1087.8(s) 817.8 (m) 624.9(m)
(2) 1442.7(m) 1396. 4(w) 769. 5(m
1373.2(w) 734. 8(m )
[ (phen)aNi(tpphz) ] (Cl04)s- 6H.O0  3419.6(s) 1597.6(w) 1490.5(m) 1517.9(m) 1089.7(s) 848.6(w) 623.0(m)
(3) 1425.3(s) 1396. 4(m) 727.1(m)
1373.2(w)

2.4
[11]

Table 3

ligand and complexes

a
b

3
'"H NMR Determination of the Ligand and Complexes

tpphz(CDC]z/CFxCOOD) [ (phen)4C02(tpphz) 1(Cl104)6- 2H.0(DMSO)

10. 20 4H 9.17 4H
8. 40 4H 7.99 4H
9.45 4H 8.62 4H

9.14 4H
8.57 4H
7.94 4H
7. 66 4H
9.11 4H
8.48 4H
7.90 4H
7. 64 4H
Co Co
'"H NMR

a, b, c
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Tpphz
i Tpphz
'"H NMR a, b, c
a, b, c
( 1) a 3 1 tpphz
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Fig. 2 [ (phen).Co(tpphz)Co(phen).] (Cl04)6- 2H,O
3
3.1
8.0x 10 °mol- L' Tpphz ( 3
) [ (phen) 4Cox(tpphz) | (Cl104) 6+ 2H.O(1) [ (bpy) sNiz(tpphz) | (Cl104) 4+ 6H.O
(2) [ (phen)sNi2(tpphz) ] (C104)4- 6H.0(3) 4
4
Table 4 UV Absorption Data of the Ligand and the Complexes
ligand and complexes absorption
Aua/nm(107% &/ (dm* mol ™'~ em™1'))
tpphz 249(25.53) 278(37.96) 313(23.70) 369(11.53) 390(17.01)

232(128.46) 256(112.82) 262(115.58) 281(160. 13) 362(31. 60)

371(27.48) 382(46.42)
245(68.58) 281(116.91) 308(76.06) 346(14.71) 365(23.77)

375(20. 80)385(38. 04)
232(127.85) 272(183.93) 345(18.83) 364(30. 10) 374(24. 81)

[ (phen)4Coa(tpphz) ] (C104)s- 2H.0(1)
[ (bpy)aNi2(tpphz) ] (C104)4- 6H,0(2)

[ (phen)aNix(tpphz) 1 (C104) 4 6H.0(3)

384(49.22)
3 385nm Ni** ( dmr) Co** (dm) -
(7™) L4 MLCT Tpphz n-m*
(390nm) MLCT Tpphz T
(] Tpphz MLCT
340 ~ 380nm
Tpphz IL(intraligand) Tpphz

-7 n-w” (2] 340nm phen  bpy
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Fig. 3 UV Spectra of the ligand and complexes
Tpphz 3 Amax = maximum emission wavelength, A, =
maximum irradiation wavelength, 5

5

Table 5 Luminescence Data of the Ligand and Complexes

ligand and complexes

slit(Ex) /slit(Em) /nm
2.5/2.5
5.0/5.0
5.0/5.0
5.0/5.0
5.0/5.0

tpphz
[ Co(phen).Cl2]Cl
[ (phen)Coa(tpphz) ] (Cl04)s+ 2H,0
[ (bpy)2Ni2(tpphz) ] (C104)4- 6H20
(phen) 4Niz (tpphz) ] (Cl04) s 6H.0
4 5 ,
M(bpy)2 M (phen) .
Tpphz (1)
250nm  300nm Tpphz
Co(phen).Cl;*
4 5
(1)  350nm Co
(phen) .CL* 410nm
Tpphz  Co(phen) »Cl>*
(1)
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Fig. 4 Luminescence spectra of targeted compounds
(1), (2), (3) see Table 1
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Fig. 5 Luminescence spectra of tpphz and [ Co(phen).Cl,]*
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[3 2-a:2',3"-¢:3",2"-h: 2", 3" -j] 95-
Synthesis, Characterization and Spectroscopic Properties of Dinuclear
Cobalt or Nickel Complexes with Tetrapyrido

[3,2-a:2',3"-¢:3",2"-h: 2", 3" -j | phenazine (Tpphz) as a Bridge

SONG Yu-Fei YANG Pin* HAN Guang-Ye
( Institute of Molecular Science, Shanxi University, Taiyuan 030006)

Systems containing multifold chromophoric and electroactive centers can be applied as the
construction of molecular devices, which include nanometric and well-designed molecular architec-
tures. Owing to the relatively rich photochemical and photophysical properties, transitional metal
dendrimers have been tried to apply in the photoconversion and light-harvesting devices. Especially
for the Os, Ru complexes, there are many studies on their multi-electron transfer system, which have
put solid base for the long-distance electron and energy transfer. But most of the systems studied up
to now are linear molecules. The main drawback of these system is the possible rotation around the
o-bonds which decreases the long-distance electron coupling by loss of coplanearity of aromatic
parts. Molecule design can be flexible because of the possible adjustment of central metal and the
ligand. Based on the above facts and many experiments, three new dinuclear complexes
[ (phen) 2Co(tpphz) Co(phen) .] (Cl04) 6+ 6H.0, (tpphz=[3, 2-a: 2', 3’-c: 3", 2"-h: 2", 3" -j])
[ (bpy) 2Ni (tpphz) Ni(bpy)»] (Cl04) 4+ 6H.0, [ (phen).Ni(tpphz) Ni(phen).] (Cl04)+ 6H.0 were
synthesized, and characterized by elemental analysis, IR, '"H NMR, and their UV and luminescence
spectroscopic properties were studied. The following studies on their long distance charge and energy

transfer are in progress.

Keywords: tetrapyrido[3, 2-a:2’, 3’-¢c: 3", 2"-h: 2", 3" -j | phenazine (Tpphz) cobalt

nickel metal-ligand charge transfer



