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Abstract:

N-(9-Anthryl) aza-18-crown-6 (3) was synthesised via the palladium-catalysed cross-coupling of 9-bromoanthracene (1) and aza-18-
crown-6 (2). Its photophysical properties include an intramolecular charge-transfer absorption band (4., ~ 425 nm) 'm polar and non-

nolar solv rents, which disannears unon protonation or bindine of K* (log K. = 3.7 in acetonitrile). @ 1998 Eleavier Sc ence Lid. All
poiar seivents, winich gisappears upon pretonalion or omaing oI K (108 K 71 aceioniunie ;. © 1956 Casevier Sadnce LiG.

rights rcserved.
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N-Aryl-aza-crown ethers have often been combined with photoactive subunits in the design of metal-
cation-selective detection svstems Several of these supramolecular systems incorporate the anthracene ring to

harness its unique photophysical properties," > but none has the simplicity of the so far unknown N-(9- anthryl)
aza-18-crown-6 (3), in which the nitrogen is directly linked to the anthracene chromophore.
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atalyst based on Pd (DPPF)L / PPF was the most efficient giving the anticipated couplmg product
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Scheme 1: Palladium(0)-catalysed arylamination of 9-bromoanthracene (1) with aza-18-crown-6 (2).
a) P(o-tolyl),: tris- (ortho tolyl) phosphme Pd(0):ligand = 1:2; b) BINAP:2 2'-b1s(dlphcnylphosphmo) 1,1'-binaphthyl, Pd(0):ligand =
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palladium source, DPPF: 1,1'-bis[diphenylphosphino]ferrocene, Pd:ligand =1:3; e) isolated yields after chromatography.
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The UV absorption spectrum of 3 was recorded in three different solvents: methyicyciohexane (MCH),
acetonitrile, and methanol at ambient temperature. All show a typical anthracene-like spectrum in the region
300-400 nm, followed by a long wavelength band between 400 and 460 nm. The latter can be assigned to an n-
n* intramolecular charge transfer (ICT) band (A, ~ 425 nm). The spectrum of 3 in acetonitrile is represented
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is expected to mh1b1 t charge transfer, the bathochromic shift of the m-n* transi-
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tively small dipole moment in the ground siate.
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3 recorded in soivenis of increasing polarity as characierised by
Lippert’s solvent polarity factor ' are represented in Fig. 2. A Lippert-Mataga plot® of emission energy vs. f =
{(e-1)/(2e+1) - (n*-1)/(2n’+1) yields an excited-state dipoie moment of ca. 7 D (assuming a soivent cavity radius
of DA). Identical emission specira were obtained usmg different excitation waveiengths (370, 390, or 420 nm)
and the excitation spectra were found to be superimposable with the absorption spectra when scanned at 550 nm
or 450 nm. In degassed acetonitrile samples, the fluorescence quantum vield (®;) of 3 was found to be 0.18
(Aere. = 367 nm) and 0.31 (with excess TFA, A, = 370 nm), these results are consistent with the measured
singlet lifetimes: T = 9.7 ns and 16.7 ns, respectively. In the presence of an excess of light metal cations, which
strongly affect the UV absorption spectra (vide infra), the fluorescence spectra were observed to be similar to
those of the free ligand; this is an indication of a decrease of complexing ability in the excited singlet state.®’
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Fig. 1 UV spectra of 3 in pure CH,CN (—3 and in Fig. 2: Fluorescence emission spectra of 3 in MCH (—), di-n-butylether
CH,CN + TFA (- - -), conc. = 2.3 x 10*M. Similar (- - -), dichloromethane (+ « +), and acetonitrile (-« -).
spectra are observed in MCH and in MeOH. Insert: spectra of 3 in acetonitrile (~.-) and in acetonitrile + TFA (—).

Varations in A, and € were the basis for the determination of the association constants using the
LETAGROP-SPEFO programme.® Among the metal cations studied (Li*, Na*, K*, Cs*, TI", and Mg"" in CH,CN
and CH,0OH), K", and T1" gave the largest spectral shifts. For K" and T1" the best fits were found for a 1:1 stoi-
chiometry [log K, (K") = 3.7 in CH,CN,’ log K, (T1') = 3.9 in CH,0OH].

A aleam e B ko
ACKOUWICUBCIICIL.
1

[0 o VIR, T, . _—
1

P o v e ALl T A Y
115 WOI'K Wds SUpporicd by LiIc rouus uct

References and Notes
1. Lohr, H-G; Vﬁgtlc F. Acc. Chem. Research, 1985, 18, 65-72; '‘Chemosensors of fons and Molecule Recognition’, Desvergne,

A YrT AT A A O AN TFL ™ tanm T

N B
i-P. aﬂﬂ\Zale,ﬂ W, CG!} NALTU DCrlLbb‘iyL AIUWCL, UUIUI(‘I\JXI, 139[ e ouva A.P. uuuaraulc,n - 1‘4‘,

Gunnlaugsson, T.; Huxley, A. J. M.; Rademacher, C. P.; Rice, T. E. Chem. Rev., 1997, 97, 1515 1566.

2. Desvergne, J.-P.; Fages, F.; Bouas-Laurent, H.; Marsau, P. Pure & Appl. Chem., 1992, 64, 1231-1238.

3. Wagaw, S.; Rennels, R. A.; Buchwald, S. L. J. Am. Chem. Soc. 1997, 119, 8451-8458; Hartwig, J.F. Synletr, 1997, 329-340.
4. Compound 3 was characterised by full spectroscopic data: 'H- and >C NMR, IR, MS, and elemental analysis.

5. Beens, H.; Knibbe, H.; Weller, A. J. Chem. Phys., 1967, 47, 1183-1185.

6. Létard, I.F; Lapouyade, R.; Rettig, W. Pure Appl. Chem., 1993, 65, 1705-1712.

7. Martin, M.; Plaza, P.; Meyer, Y.H.; Badacui, F.; Boursen, J; Lefévre, 1P ; Valeur, B.J Phys. Chem,, 1996, 100, 6879-6888
8.  Sillen, L.G.; Warnquist, B. Ark. Kemi, 1968, 31, 315-339 and 377-390.

9.  The values of 1ogKass for K is somewhat lower than those reported by others in CH,OH: 4.18 for aza-18-crown-6; 4.65 for

....... z i1
N- n—octylua i8- CrOWIl-O anu 4.40 for V- \:‘ duuuyuuctuyuua'lc CTOWII-0.

10. Gokel, G; Crown ethers and cryptands, Stoddart J.F., editor. Monograph in Supramolecular Chemistry n°3, Cambridge: The
Roy. Soc. Chem., 1991, 78-79.
11. De Silva, A.P.; De Silva, S.A. J. Chem. Soc., Chem. Commun., 1986, 1709-1710.



