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AbstrPd : The synthesis and characterization of a cyclodextrin dimer. obtained by camccting two pennethylated 

~-cyh&xtrins with a 2.2’-bipyridine @and. and of its luminescent Re(l) metal complex am described. Such a system 

is of intemst to study eanqy transfer betwea the active metal center and a bound ditopic subsuate. 

The design and synthesis of multifunctional receptors exhibiting novel properties and functions is a current 

rcscruch atea of great in~portance.~ The possibility to mimic natural-occuring processes for further exploring 

and better understanding complex phenomena, such as those associated with electron(s) or photon(s) transfer, 

strongly motivated these investigations.~ 

We reported the synthesis, characterization, solution behaviour and physico-chemical properties of a 

permethylated f&cyclodextrin substituted on the primary face by a 2,2’-bipytidine ligand and of its Re(I) 

transition metal complex.3 This latter species is of particular interest to study electron and/or photon transfer 

between the complexed active metal center and an encapsulated guest : energy transfer was recently studied 

between a Bcyclodextrin derivatixed with an europium aza crown and a benzene molecule included in the 

cyclodextrin CavityP 

Our interest in the bipyridyl ligand functionalized cyclodexuins3~ led us to extend our investigations to 

dimeric structures 1 and 5. Such receptors wete specially designed for binding ditopic guest mokcnlea.6 The 

structure of all new compounds were cottErmed by tH-. I%{lH)-NMR. plasma desorption mass 

qxctmmctry (PJXW.7 electron and infrared spectroscopy and elemental analyses. 
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Cyclodextrin dimer 1 was prepared by reacting the monohydroxy-/3-cyclodextrin 28 with 5.5’-bis 

(bmmomethyl)-2,2’-bipyridine 3.9 The synthesis was carried out in dry ether, at reflux. in the presence of 

NaH. Purification by column chromatography (silicagel. toluenJMeOH/ether 1: 19, v/v) yielded the desired 

compound 110 as a white solid (15-u)%). Cyclodextrin 4. 10 which eked fmt. was also isolated from the 

reaction mixture (10%). Interestingly, the unreacted bromine atom of 4, upon further substitution, opens the 

way to supramolecular constructions in which two different receptors are connected by the bipyridine ligand. 

Such systems would exhibit strong affinity towards heteroditopic substrates. 

NaH ether, 
reflux 

The neutral transition metal complex 5 * 0 was obtained in 70% yield by reacting the fret ligand 1 with 

Re(C!O)~Br in toluene, at reflux, followed by purification by column chromatography (silicagel. 

tolueneMeOH/et.her 1:3:7. v/v). As expected (see IR bandsto) the facial isomer of complex 5 formed during 

the reaction. 
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The dimeric cyclodcxtrin 1 presented absorption bands comparable with those of 5,5’-dimethyl-2,2’- 

bipyridine [245 nm (14 700). 288 nm (18 OOO)]. This result is important as it indicates that the two 

cyclodexttin units do not modify markedly the spectroscopic characteristics of the bridging bipyridine l&and. 

Related to the above observation, the Re(I)-complex 5 showed a UV-spectrum similar to the one exhibited by 

the cyclodcxuin-f&e analoguc fac+.R~(bpy)(CO)3Cl].~~ 

The electrochemical pmperties of 5 were investigated by cyclic voltammetry. Two =versible waves were 

determined : a reduction peak at Etn = -1.30 V, and an oxidation one at Etn = +lAOV. These data ate in 

agreement with the results obtained for the Re(I)-complex of the previously repotted 2.2’~bipyridyl ligand 

functionalized petmetbylated+cyclodextrin.~b 

Finally, when a MeCN solution of 5 (c = 1.01.10-‘%4) was irradiated at 376 nm (room temperature) a 

strong luminescence was observed at 609 nm. Interestingly, the intensity of this emission was comparable to 

that obtained for fat-[Re(bpy)(C!O)$l]tt when irradiated under identical conditions. 

Table. Speetroseopic Fhperties and Electrochemical Data. 

Compound unrn (E/L-mol-*-cm-l)a Eyy/Vb (WmW 

1 244 (10 650), 290 (15 370) 

5 250 (20 000). 300 (16 140), 325 (12 480), 376 (2400) -1.30 (70), +1.40 (80) 

aMeasuledinMecN. 
b Oblaind from cyclic voltammeuy on platinu m in dry MeCN (reference electrode. : saturated domel; sqmting ekcaulytc : 

O.lM TBAp. intund reJfawIcc : farocenc. +0.40 V). at room temperature. under argon, at 0.1V.vl scan rate. 
c~~rodiE~~pcaLpotcn~.L\Epforfe~eneunderIhesamcmnditionswas7OmV. 

v was made for mtunal cell resistancek 

In conclusion, the first electron- and photo-active cyclodextrin dimer as well as preliminary physico- 

chemical investigations have been reported. Such supramolecular assemblies are of particular interest to study 

communication (electron and/or photon transfer) between a metal active center and a bound &topic guest 

molecule. 
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