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Y F % DMSO( Z B #£ W), HEWLETT PACKARD HP 8453ChemStation 4§ #h 7] i, ) i X ,
PERKIN ELMER LS50B %56 5635 4% , H A< & #t DT-40 BLAE 747 1%
.2 & H

[ Co(phen).Cl.] C1®*! | [Ni(bpy).CIH.0] ] Cl F1[Ni(phen).CIH,0]C1¥ 1, 10- £BFEE M -5, 6-
TR L 5- B E -1, 10- ABIFERR KU1 5, 6- TRk -1, 10- SBIERG bk U1 Kk R SCER T BE A AL, FEHEAT
TEMEE ,BUERN BR800 TR E =R B Mk BE (3, 2-a: 27, 3"-c: 3", 2"-h: 27, 3" -j] ¥
1% (tpphz) BYA B A0 F : 0. 48mmol 5, 6- — % -1, 10- 4BFEME 6N A £ 0. 48mmol 1, 10- 4BIE
Rk -5, 6- —ERAY 20mL B EEVA TR P, INEVEIE 1. Sh 5 T -B R, BGT IR B R Am R,
HAHREMZBAERSR, ESTH, WEELIITESN VH NMRIR UV FHERIE, %
(FEF XA ) 5XEE" Y&, RUNBFTY.
1.3 BREYHER

¥ 0. 526g[ Co(phen) ,Cl,] Cl 55 0. 40g tpphz I F ZBE: 7K = 1: 1 B S0mL 5] F , FHLUBAS
W B Y 30min, MIIEIF 24h, Fr R MIREHE , I8, A 2 30% NaClO., B EEIIRE
B, S E R EAY R, Aok, ZEBERESY, FFREEREAKRIRS BN T EL &
W, RIEiTIE, HA TR RBE [ (phen) Co(tpphz) Co(phen) 2] (Cl0)s + 2H:0(1) 0 LA
[ (bpy) 2Ni(tpphz) Ni(bpy) 2] (C104) 4 -+ 6H0(2) F1 [ (phen) 2Ni(tpphz) Ni{phen) -] (Cl04) s *+ 6H.0
()M & B BE &Y (1) M B#T,
2 BEEEYIRISEHRIE
2.1 TEHSH

BREYFH CHNKIMERNER 1 iR, BREVHTRME, &8 &8 H EDTA &
MG, S a2 F0t.

*1 BEEEWHTESHEE
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
85
(74.91) (2.86) (21.59)
[ (phen).Co(tpphz) Co(phen).](ClO4)s + 2H,O  46. 60 2.59 10. 56 6. 35 75
(1) (46. 85) (2.80) (9.96) (6.62)
[ (bpy)aNi(tpphz) Ni(bpy)2] (CIOs)« + 6H:0  47.08 3.43 12. 00 7.19 o
(2) (47.20) (3.20) (12.45) (6.98)
[ (phen)aNi(tpphz) Ni (phen)2] (CIO.)s - 6H:0  49. 98 .23 11.33 6.79 6
(3) (50.45) (3.18) (11.04) (6.57)

(): represents the found data
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H 2 5 DT-40 B A L E , EARSA; W#E: 25mL * min~™'; FHEEE : 15C -
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BOMNA 2. 1% 6.2% 6. 0% . T HE G (1).(2) . (3)5rFIFEEE X 108°C .106°C ,108°C LA
RIS & R EKGF, HELHIE T BC &9 & /K B & 3 B U8 X e /K 40 F S 45 ok, TS R ER AL
Ko
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Mk 2 B, A IR BUETT LIEF], 7E 1370 ~ 1600cm ™" [, BLiE 5B & ¥4k & i 35 31 B 48
REhGIET C=CHERTUE (veoc) M C=C-HBH AT HBINBAE (veecu) B
Ao SECAE Tpphz MG, B 56, B TG Y &H 4 5K, 7E 3420em ! ML LT O-H 8 45
WRE (vom) o HIK,BALE, FAMIMRS (v =) B RA TR BEEH(1) . vx
P2 EE T IR R A BE AR By s A A RIS I AT BE AR 58 T 29 60em ™' BL A ()M F v %
WREhFEET =R, £=, =FES5YWE 1500cm ! FIEHT C=NHHES (ven) 4
TR, SRR Tpphz A L, RBTBIELFE T 60cm ™' 4, X8 phen A Tpphz LY N
FRFZ5THEA", B0,Cl0, 7 1087cm ™' [t i vae B KBTS E, HHRB KRS
Bl v R et T BL7E 624em ! IR AE T H AN IR 3 (Sco; ) o '
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Table 2 IR Data of the Ligand and Complexes cm !
ligand and complexes Vo ve=c + Oc=cu Ve=N Vaio; Yeing Scio:
tpphz 1585.4(m) 1471. 6(m) 1560. 2(m) 802. 3(m)
1396. 4(s) 1373.2(s) 738.7(s)
[ (phen)sCo2(tpphz) ] (Cl04)s * 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):Ni(tpphz) ] (ClO4)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)sNi(tpphz) ] (ClO4)s + 6H,0  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 BEEESYNZEEE
ZIRSCER DY, AT B S EE Y P R ST AR, 45 R 0K 3 Frs, R & M
& BInfe &9,
®3 BEEESYNSHSIZHIE
Table 3 'H NMR Determination of the Ligand and Complexes

ligand and complexes tpphz (CDCls/CF:COOD) [ (phen)iCoz(tpphz) ] (C104)6 + 2H.0(DMSO)

a 10. 20 4H 9.17 4H
b 8.40 4H 7.99 4H
c 9. 45 4H 8.62 4H
3 9.14 4H
4 8.57 4H
5 7.94 . 4H
6 7. 66 4H
3 9.11 4H
4’ 8.48 4H
5 7.90 4H
6’ 7. 64 4H

FEESY (), SEEML, B TRARTZ 58, X Co PORHE T, i Co FREMH
RS, MEAERTRAFBEM, BMERSY 'H NMR % b8 S 7T 8% 0 AL 5
KR RSB A, BEWF a, b, ¢ i BRI ST FEE AN ERTHE#EAB S
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Fig.2 [ (phen):Co(tpphz)Co(phen).](ClOs)s * 2H.0
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3.1 BRI EIMRELIE
FEZFEF 73 B SE 8.0 x 10 °mol « L' B A& Tpphz (W52 BT A Z A& AWEH, Mo 3 H=
ML) MBLE [ (phen) sCoz(tpphz) ] (C104) s + 2H20(1) « [ (bpy) «Niz(tpphz) ] (C104) 4 » 6H,0
(2) .[ (phen)Ni:(tpphz) ] (C104)s * 6H.0(3) fy 5 4P 0] WLYEHE , Hug 4 403 4 FiR .
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Table 4 UV Absorption Data of the Ligand and the Complexes

ligand and complexes absorption
Ave/nm (107 £/(dm® * mol™' - em~'))
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)

384(49.22)

MWE 3 FAIUE R, ZFEC-E Y7 385nm G RIEH R N2+ (dr) 3 Co** (dm) - Bifk
(™) Z 1A A BRAE BT BT, BAT1HE A =% B AR & 89 MLCT #£4 , B 5 Tpphz BAKH n-7*
BRAE (390nm) MR WIS B #1T, BARECA Y # MLCT # 3F K i1 T Tpphz XBESFH—4 7 B
TERZEMAEELHE AT, EER Tpphe X—HFHEES 5 TE A Y MLCT &4 4
P A AT 5 75 BD (A R T 6 4 A 7E s A 0 457 282 S #8230 340 ~ 380nm 5 BB 1A 9 B R i 0, 2 1k
5 B ik Tpphz B9 R WOGIE LS, #48A FELE K IL(intraligand) BR3E, BIAC 44 Tpphz B9
- B n- 7 BRI, FEAR T 340nm 30 A9 B B LT RO HE 00 U3 B i phen BX bpy FI

[ (phen)4Co2(tpphz) ] (Cl0.)s + 2H.0(1)
[ (bpy)JNiz(tpphZ) ] (C104)4 ‘ 6H20(2)

[ (phen).»Niz(tpphz) ] (CIO4)4 * 6H20(3)
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Fig. 3 UV Spectra of the ligand and complexes

2RIy Hg KRG . Tpphz ZEIE R, 3 M =M LB o Auw = maximum emission wavelength,
Aiee = maximum irradiation wavelength, FUENI A0 5 FiR o
x5 B BEEWHEXLIERIE
Table 5 Luminescence Data of the Ligand and Complexes

ligand and complexes slit(Ex) /slit(Em) /nm Awax/ DN Aiw/Im
tpphz 2.5/2.5 411.0 274. 4
[ Co(phen)2Cl:]Cl 5.0/5.0 394, 6 307.0
[ (phen) 4Cox(tpphz) 1 (ClO4)s + 2H20 5.0/5.0 413.4 318.0
[ (bpy)2Niz2(tpphz) ] (ClOs)}s + 6H20 5.0/5.0 410.0 316.0
(phen)aNiz(tpphz) ] (C104). * 6H:0 5.0/5.0 407.0 310.0

A4 FES LEFUES, BIEEY
B Y Y6IE L E T M(bpy)2 B0 M(phen). A K
Tpphz B THR. LABC A9 (1) RH, HBA LK
A& 250nm 1 300nm M7 4 91514, 7E Tpphz
F1 Co(phen).Clo* ) 0 & 35 o 483 1Y 2 B [F] 4
FFE, [FIET LA E 4 FE 5 0 & ST e g mT LA
3, BAY (1) 7€ 350nm F=4 A% A3 T
Co(phen) :Cl,* B BT #k , T 7E 410nm B 3T 9 U6 0]
J& i Tpphz 1 Co(phen) .CL M EAF AL R,
BLa Y SRR BB IR, A, I
B&W (1) AF, WEREFIEREREAES
HAHFWEET (4x10%mol + L), EEEH (1)
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Fig. 4 Luminescence spectra of targeted compounds

(1), (2), (3) see Table 1

250 300

250 Co(phen):Cl:

S 2 B8
===

v
<

fluorescence Intensity

0330300 350 400 450 500 550
A/ nm

Bs MERITEERE
Fig. 5 Luminescence spectra of tpphz and [Co(phen).Cl]*



- 94 - E O M % 2 # BT

TE 415nm 4b B9 525638 BE LU AR B 07 B AL FC AR Tpphz M0 GRB RS, XEH TUZKESYET
7 -d ZOGE, AR SRR EAELEABGR, B - EB TARERERY, L
LIRS . BHILRY, Ru BXUE S ILIEEL &5, AME R BER .0 848 Ru B A
Bl RER SR IR LR ESE Ru ZRMEFHBD, SFMEREEBHH FRES—
Ko RIELIER, RATER, LT & M BARE S Y, WEERMA R, EREMKEE
Tpphz Z5 7T FHIEREBIR, X— S/ THE—LHLEBIE. EE5Y2).3) Mt
TR (1) K40,

Z £ X W

[1] Serroni S., Denti G., Campagna S. et al Angew. Chem. Int. Ed. Engl., 1992, 31, 1493.
[2] Serroni S., Denti G., Campagna S. et al J. Chem. Soc. Chem. Commun., 1991, 944.
{3] Balzani V., Juris A., Venturi M. et al Chem. Rev., 1996, 96, 759.
[4] Campagna S., Denti G., Serroni S. et al Chem. Eur. J., 1995,1,211.
[5] Cleary R. L., Byrom K. J., Bardwell D. et al Inorg. Chem., 1997, 36, 2601.
[6] (a)Jin L., Yang P. Polyhedron., 1997, 16, 3395;
(b)LIU Chang-Lin (X4 #K) , YU Si-Wang (&R ML) ,XU Hui-Bi(#RIEH ) et al Wuyji Huaxue Xuebao( Chinese J.
Inorg. Chem. ), 2000, 16,374,
(¢)LIU Jing-Gang (XUZh ML), JI Liang-Nian(ﬁ‘:}%ﬁf) Wuji Huaxue Xuebao( Chinese J. Inorg. Chem.), 2000,
16, 195.
[71 (a)Jin L. Dissertation (¥ 4= X), Nanjin University, 1997;
(b)JING Bing-Wen (B 3C), WU Tao(R  #8), ZHANG Man-Hua (3K &%) et al Gaodeng Xuexiao Huaxue
Xuebao( Chem. J. Chinese Universities. ), 2000, 21, 395.
[8] Grassini-Strazza G., Isola S. J. Chromatogr., 1978, 154, 127.
[9] Harris C. M., Mckenzik E. D. J. Inorg. Nucl. Chem., 1967,29, 1047.
[10] Amonyal E., Homsi A., Chambron J. C. et al J. Chem. Soc. Dalton Trans., 1990, 1841.
[11]Bolger J., Gourdon A., Ishow D. et al Inorg. Chem., 1996, 35,2937,
[12]Jin L., Yang P. J. Inorg. Biochemistry., 1997, 68, 79.
[13]Weckender A. E., Kvausc R. A. Inorg. Chem., 1965, 4, 404.
[14]He X. F., Wang L., Chen H. et al Polyhedron., 1998,17,3161.
[15]Ishow E., Gourdon A., Launay J. P. et al Inorg. Chem., 1998, 37, 3603.



110 RFCE: WMEAE[3,2-2:27,3"-¢: 37, 2"-h: 27, 3" . 1Y R (94 . 95 .
17 AR A Y0 0 B AL R AE B HE 5 R B 9T

Synthesis, Characterization and Spectroscopic Properties of Dinuclear
Cobalt or Nickel Complexes with Tetrapyrido
[3,2-a:27,3"-¢: 3", 2"-h: 2", 3" -j I 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) ;Co(tpphz) Co(phen) 2] (Cl0s) s * 6H.0, (tpphz =[3, 2-a: 2', 3'-c: 3", 2"-h: 27, 3" -j1)
[ (bpy) 2Ni(tpphz) Ni(bpy) 2] (Cl04) s * 6H,0, [ (phen).Ni(tpphz) Ni(phen).] (ClOs) 4 + 6H20 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



