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Abstract: The. synthesis and characterization of tritopic ligands. obtained by coanectisg two 
terpyridines or two bimdines with a his-substituted4hynyl-bipyridiue or his-substituted-ethyuyl- 
phfnimthroliue spaca are described. F%Radium(O) catalysfz the coupling of the bis-ethynyl substituted 
central spacer with a bmmo a B bitlate functional&d bipyridhw or terpyridine subunit. A novel 
trinucti Nthe”i”“, (n) CCI”@eX is dS‘3 described 

Despite the tremendous research efforts invested in molecular chemistry, the control of long-range 
electron transfer and charge separation processes still constitutes one of the main challenges in the field of 
photochemistry and represents one of the keys to many theoretical and fundamental problems. Nanostructures 
of molecular-scales are interesting tools for information storage and transfer.l Due to their potential 
applications for optical communication, data storage, electro-optical signal processing, we recently focused our 
efforts on the substitution of 2.2’~bipyridine (bpy), l,lO-phenanthroline @hen). 1.8-naphtyridine and 
2,2’:6’,2”-terpyridine (terpy) with alkyne groups. 2-4 This provide us a facile entry into the field of molecular 
wires based on transition metal cdmplexes with n-conjugated ligands. Oligopyridiies functionalixed with 
alkyne substituents have been nsed as building blocks in the synthesis of homo- 2-S and heteroditopic3 ligands, 
as well as in the preparation of rigid rod-like complexes of rtanomehic dimension.5 We recently showed that in 
these complexes, electron delocalization over an extended x*-orbital strongly depends on the chemical nature of 
the spacer. An outstanding increase of the triplet lifetimes (i.e. ItXMLfold) in binuclear Ru(II) complexes has 
been measwed, compared to [Ru(terpy)2]2+, thanks to the ethynyl or diethynyl bridges.6 

Continuing our synthetic work on this line, we expected that the extent of conjugation in rigid rod-like 
transition metal complexes might be tailored by introducing a variety of different spacers. In particular, the use 
of alltyne substituted chelating spacers of the bipyridine-type might offer a nice opportunity to study the 
elecl&ic communication between two identical metals as a function of the nature and oxidation state of a third 
diffemltmetaIcomple~inthecultisite. 

A ditopic bis-bipyridiie-ethynyl-bicyclo[2,2,2]octane ligand, synthesized by a different approach has 
recently been reported.7 However, rigid tritopic ligands have only been scarcely studied.*-10 

In this communication, we wish to present our results on the synthesis of the hitherto unreported, mixed 
tritopic ligands 3 to 9. Ligand precursors (5,5’-diethynyl-2,2’-bipyridine lc and 5-ethynyl-2,2’-bipyridine 2.e) 
were chosen, in a first step, as bnilding blocks and prepared from the corresponding dibromo or monobromo 
substituted bipyridines, using the general synthetic method previously describe&~3 (lb, 76%; lc, 91%: 2b, 
88%; 2~. 83%). Tiitopic ligands were typicaIIy prepared on a half-gram scale by reaction of 5,5’-diethynyl- 
2.2’~bipyridine lc (1 equiv.) with 4’-[( (trifluoromethyl)sulfonyl ]oxy]-2,2’:6’,2”-terpyridine (2 equiv.), in 
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benzene, under argon (Schlenk techniques), using pdo(pPhjh (6 mol 46) as catalyst ptwzursor and (i&m 
as base. 

18 X-W 
lb X = E_$I(CH& 
lo x= 

During the course of the reaction the &sited &and pncipitate out tirn the maction mixtme. After 10 hrs. 
heating at 8Q *C, the solid was filtered off, washed with water aad ~chl~~~e and finally 
chromatographed. The pum ligands wez obtained, io excellent yield, as white powders and charactetised by 
classkal techniques (NMR, IR, MS and ekmental analysis). 

5 substituted in 5.5’~position 
6 substituted in 6,6’-position 
7 substiituted in 4,4’-position 

All data were consistent with the proposed stmctures (see Table for selected data, the full NMR data abtained 
for ligand 5 has been given in footnote c). Ligand 6 could independently be prepared by rext.ion of S,S’- 
dimcthyl-6cthynyl-Z,2’-bip~~ne (2 equiv.) with 6,6’-dibromo-2,2’-bipyritie (1 equiv.) (77% yield) or by 
reacting 6,~-diethynyl-2,2’-bipyridine (1 equiv.) with 5.5’~diiethyld-bromo-2,2’-bipy (2 equiv.), a better 
yield being obtained in this latter case (93% yield). 



Table: Selective data for compounds depicted in Schemes 

5-et@vl-u- 
bw 

5s’-dime&yl~ 

ethynyl-2r-bpy* 

5$‘dimclhylb 
ethynyl-22-bpy 

6@dic%hynyl-23’- 

5j’-dhnahyl-6- 

ethynyl-2J-bpy 

6.6'-diethynyl-zz- 

WY 
4’-ethynyl-22:6’,2”- 

4 

Sesaing 

4’-@iflak-22’:6’2”- 

WY” 
5gdibromo-2%bpy’2 

55’-dibran*22’-bpy 

6,6’-dibr0m~ZZ-bpy’~ 

5j’dim&hyl-6-bIWW 
2,2’-bipy14 

4,4’-diLxom0-22’-bpy~~ 

4’-IritliIte-22’:6,2”-terpy 

1 

3 

4 

5 c) 

6 

6 

7 

8 

ykld m 

67 

67 

87 

77 

93 

74 

65 

w IR 

(“0 CS’) a) 

>2906, 2218 

>300 notoba. 

264/5 2220 

277f8 2216 

277/8 2216 

241/Q 2208 

>300 2215 
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Mass 
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667 

513 

569 

569 

569 

569 

667 

691 

VC& stfetching vibrs OIIS, measured in KBt pellets: b) obhxinexl by FAB+ using meta-nitmba@&& 88 matrix m 

correspond to W+HI+; Cl II-I N?++fR (-13) 6 in ppn 8.94 (d, 2H. 4J = 0.9 Hz), 8.48 (m, 4H). 8.38 (d. 2H, 3J = 8.0 HZ), 8.30 

(Q 2H. ‘J = 8.1 Hz). 8.06 (dd, 2H. 3J = 8.1 Hz. 4J = ld Hz), 7.7 (d, 2H, 3J = 8.1 Hz). 7.63 (dd, 2~. 35 = 9.0 HZ. 4~ = 2.0 

2.60 (s, 6H). 2.40 (s. 6H); 13C( IHI NMR @20 + DC1 20% + t-BuOH) S in ppm 155.0 to 121.9 

&), 

aromatic carbou. 93.69 

(CCemynyl). 87.81 GGthyu& 19% @X3), 18.25 (CH3); d) obtained as a dkstemoisomeric mixture 0 - E 374 mu, e = 
95000 M-lcm-l, b mu = 470 nm. e = 39000 M-1cm-1; e) m/z value (z = 6). obtakd by ekchospray mm specmy h 

cH3cN using gmmmicidin as intunal standard and cornspond so iLlRu&py~)316+ where. L = ligand 4. 
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Finally. as prelimimuy complexation studies we prepared the rigid rod-like trimclear rut.henium(r.I) 
complex [4{Ru(bpy)2)3](PF& 10, in which an electronic communication in the excited state is expected. 
Preliminary fluotescencc studies show a broad and intense luminescence at 715 run when excited in the mctai to 
l&and charge transfer absorption band (&xc. 470 nm, 3x10-5M of complex 10, in CH3CN solution at room 
temperatare). Fmher work is dimted towards the stiy of the photophysical pmpmies of this novel complex 
as well as to the metal-induced self-organization of these rigid polytopic ligands in orda to gename large rings. 
ladder complexes, helicoidal and/or polymeric multi-redox materials. 
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