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Abstract:We reporttheprepanm“onof multi-componentmoleculesbawdon ethynyl-substhuted2,2’-
bipyridineand2J’:6’,6”-kxpyridinederivativesandpzr substitutedphenyl, naphtafeneandduxene
moieties.Thetriplebondsplaytheroleof a wirewhilethepolyaromaticsystemsbehaveas an energy
m.laysubunit.@ 1997Publishedby ElsevierScienceLtd.

In naturalphotosynthesis,complexarraysof antennae(pigments)collectthe solarenergyand convertit
intothechemicalpotentialthatdrivesthechemistryof thephotosyntheticmachinery.lTheseprocessesare very
fast,unidhectionalandhighlyefficien~Thepivotalprocessesinvolvedin Naturehave guidedthe Chemistin
the designand constructionof artificialsystemswhichmimicthe cascadeof photcchemicalevents.2We and
othershavefoundthatalkynemodulesareveryusefultoconnectdifferentluminophoncunitsandtoeffectively
favourenergytunnelling.3Two amhetypalexamplesrue the molecularphotonicwires4and the photoactive
molecubscale wires.5Both systemsconsistsof art array of pigmentsin which absorptionof a photon of
visiblelightby an inputchromophoreatone endleadstoemissionofa photonbyan outputchromophoreat the
oppositeendof themolecule.Thequantumyieldforenergymigrationfrominputto outputis foundto be very
high.6’7

Here, we furtherimplementthe ideaby introducinga polyaromaticenergyrelay within the conjugated
system.We expectthat the conjugatedbackbonewill act as theenergymigrationchannelafter absorptionof
light energyby the input chromophoreand the polyaromsticgroup as an energy spnngbourdsystem. A

representationof the overallprocessis shownin theSchemebelow.
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Theexciterktate tripletenergylevelof thetransmissionelementcouldbemodulatedbythenumberof aromadc

groups present in the springboard(from 353 k.1mol-l in phenyl, to 255 in naphtakmeand to 175 in

anthracene).8
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A related flexible and non conjugatedsupramolecularspeciescontainingfluorophomsand an antiuacene
chromophorehasmently beenstudied.9

The synthesisof the target molecules(3 to 8) combinesmodularbuildingblocks (1 and 2) with

dibromosubstitutedderivativesusing cross-couplingmction similar to those used in the synthesis of
10multitopicligands.
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These multi-componentfiolecules
2,2’:6’,2’’-terpyridine1 (2.2

21I
l,4dibmmobenzene
l,4dibxomomphtalene
9,10-dibromoanthracene

H
wem typically pqxmxl on a 200 mg ~2e by xtactionof
~uiv.)- or 5-ethynyl-2,2’-bipyridine2 (2.2 equiv.)

4’-ethynyl-
with 1,4-

dibromobenzene,1,4-dibromonaphtalene13or 9,10-dibromoanthracene(1 equiv.), in n-PrNHz (base and
solvent)underargon(Schlenktubetechniques)at 60°C,usingIPdO(PPhJJ(6 mol%)ascatalystprecursor.
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Duringthe course of the reaction the desired pale-yellowQhenyl), deep-yellow(naphtalene)and orange
(anthracene)Iigandspecipitatefromthereactionmixture,drivingfhereactionto completionwithintwo days.
Thepwe compoundswere obtainedin excellentyieldsafterpuMcation and we~ chamcten“zealby classical
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techniquesincludingelenxmtrdanalyses.On the basis of spectroscopicevidence,the structuresof the new
multi-componentmoleculeswereunequivocallyauthenticated(seeTableforselecteddata).

a

- = ~ (VCOcm-’)a) Uv-vis
b) Mass spectrum c)

Yield(%) 1. run, (e, M“’cm-’)

3 92 notwtive 342(80 Ooo) 435.2

4 90 2217 292 (73 300);375 (46000) 589.3

5 90 notwtive 290 (31 200);376 (76 100);397 (55 400) 485.3

6 67 2206 290 (63 300);426 (37 000) 639.3

7 46 notrutive 270 (87 700);330 (41 300);475 (45 400) 535.2

8 % 22tll 284 (63 800);495 (26 800);517 (26 800) 689.2

9 50 2190 269 (122000);413 (26 700);438 (28 400) 513.9

10 98 2191 276 (131OfM);452 (53 100);479 (56 700) 612.3

11 97 2191 276 (97 000);285 (97 400);444 (45 400);594 (61 900) 1225~-PFJ

} 12 90 2187 269 (58400);283 (56 200);481 (35 900);605 (42 000) 1279.2[M-2PFJ

a) vw stretching vibrationmeasumdin KBrpellets;b)rr-rc*absorptionbandsmeasrmxfin CH2C12or in CI-I#@ifluoroaceti

KM(pH= 1.0) frx conqxmnds4, 6, 8; c) obtainedby FAB+ using mera-nitrobenzylalcoholas matrixandcmwpond to m,

IM+I-Q+untilotherwisespecified.

The straightforwmd synthetic method described here also allows the preparation of the

monofunctionalizedterpy/bromoanthracenecompound9, whichturnedto be a very useful synthonfor the

stepwisepreparationof the mixedligands10.Obviously,thisbuildingblockwillbe very usefulfor the future

construction of multi-cmcade intraspacer energy transfer days based on anthrace.nehaphtaleneor

anthracenehzosystems.

All theseligandsexhibitas expectedintensez-x * absorptionin the near-UVregion.The spectrashow

clearlythefeaturesof thebpyor terpyand phenyl,naphtaleneor anthracenesubunits.The iron(II)complexes

11and12exhibitan intenseML(X absorptiontransitionaround600nrmwhichunambiguouslyindicatesthat

the terpydomainin the mixedbpy/anth/terpyligand10 is complexedby the iron. Complexationof the bpy

domainis less favorableand shouldleadto an MLCTtransition at higherenergy(ea. 530 rim), as indeed

observedin [Fe(bpy)3]2+or relatedcomplexes.
14,15
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Thesyntheticapproachdescribedhereis a powerfulmethodfortheconstructionof stableditopicIigands

bearingfivecomponents(twochelatingccntm, two wiresand one energytransfermodule).Thesemolecules

arecunentlyusedto preparelurninophorictransitionmetalcomplexes.Mailed photophysicalstudiesof their

P-es ~ ~ a fmi~ ~ for models~dies of energy-sfer -on in structurallywelldefmed and

rigidmoleculartUdliteCtURS.
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