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Introduction Ru(bpy), B Rubpy),
In the last few years it has been shown that chelating 1,2,4-
triazoles such as pyridireand pyrazinetriazoles are interest-
ing building blocks for supramolecular systet¥sSo far most 1 X=CR=H 5 X=N,R=H
attention has been paid to the study of the photophysical and » x=c¢ rR=Me 6 X=C,R=o-hydroxyphenyl
electroc_hemlcal properties of [.R!J(bpm]+ type cqmple.xes (bpy 3 X-C.R=Br 7 X =C, R =9,10-phenothiazine
= 2,2-bipyridyl and pt= a pyridine- or a pyrazine-triazole),
4 X=C,R=p-toluyl 8 X =C, R = p-chloromethoxypheny!

containingnegatiely charged (deprotonated) triazole rings. The
results obtained have shown that the presence of a negative
charge on the ligand gives rise to compounds with unusual been observed befofe However, this contribution is the first
photophysical properties® To assess the importance of this €xample of the synthesis of sterically hindered ruthenium(ll)
factor we are now investigating metal complexes containing Polypyridyl substrates otherwise not synthetically accessible.
N-methylated ifeutra)) triazoles? In the traditional route to these . .
complexes, the N-methylated ligand is prepared first and EXperimental Section
subsequently used to prepare the appropriate metal complex. Mmaterials. All precursor complexes were available from earlier

In this contribution, we wish to report a novel synthetic route studies.
to such complexes. This method is based on the direct Methylation of Complex 1—8. The reaction pathway and ligand
methylation of the appropriate precursor metal complex with structures are shown in Scheme 1. To a stirring suspension of the
trimethyl oxonium tetrafluoroborate (OM&BF;~). The me- required metal complex (0.07 mmol) and@O; (28 mg, 0.21 mmol)
thylation process was found to be remarkably site-specific, in dry acetonitrile (10 mL) was added OM®F,~ (15 mg, 0.1 mmol)
leading to the target complex in a single step under very mild i ©ne portion at room temperature. The resulting mixture was stirred
conditions. Surprisingly, the main product of the reaction is under N for 1 h, after which the solvent was removed under reduced
always the sterically hindered N1 methylated isomer, which was pressure. The residue was dissolved in a mixture of acetone and water

. . . . - Y from which the product was precipitated as a [Ru(bp\gpt](PF)2
never obtained using the aforementioned “traditional route”. The o, by the addition of few drops of a NFIF saturated water solution.

methylation of heteroaromatic nitrogens has been successfullyan overall yield (N1 and N4 isomers combined) of-888% is obtained
applied during the synthesis of sophisticated supramolecularfor all systems studied. The main isomer (N1 methylated) could be
assemblie§,” and the methylation of ruthenium complexes has obtained in pure form by double recrystallization from an acetone
water mixture or by semipreparative cation-exchange HPLC.
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Table 1. N1/N4 Selectivites Obtained for the Compounds investigation but comple». The lower yield observed for
Investigated compound6 is possibly explained by the presence of an
N—Me 6 IH NMR2 hydrogen bond between the hydroxyl group and the N4 nitrogen
complex 7 (%) N1 N4 N1/N4 selectivity of_ the trlz_izole, thereby reducing the negative character of the
1 100 3.15 421 90/10 triazole ring:*
2 100 3.08 412 90/10 A study of the photochemical properties of some of the
3 100 3.07 4.14 90/10 complexes synthesized yielded interesting results. When the N2-
4 100 3.21 4.16 95/5 bound/N1-methylated complekis irradiated with white light
5 100 3.17 4.26 70/30 for 24 h in acetone, it is quantitatively isomerized into the N4-
? 13)3 %—gg j-% 32??5 bound/N1-methylated isomer. This isomer is photostable, and
8 100 316 422 85/15 neither decomposition nor isomerization is observed after further

irradiation. The N2-bound/N4-methylated isomer is also photo-
stable under the same conditions. These results clearly suggest
that the N2-bound/N1-methylated isomer is the less stable
thermodynamically, an observation that makes the selectivity
found even more remarkable. More detailed photochemical and
photophysical studies are underway to further investigate this
unusual behavior.

In conclusion, the method reported represents a new and
simple route for the high yield synthesis of sterically hindered
[Ru(bpy)] complexes by direct methylation of the appropriate
metal complex. The interest of this method resides in the high
selectivity achieved and in the fact that the less thermodynami-
cally stable isomer, so far only obtained in very small amounts,
is the main product of the reaction. These observations represent
a significant example on how “classical” organic reactions could
be applied to solve synthetic problems during the synthesis of
ruthenium polypyridyl complexes. In the continuing search for
larger supramolecular systems, this new approach adds to the
synthetic pathways available.

spectroscopy. UV/vis and emission spectra were also recorded
but since these do not differentiate between the different
methylation sites, they are not discussed here. All products
obtained were NMR and HPLC pure.

Previous studies have shown that when a N1-methylated pt
ligand is reacted with a Ru(bpy¥ubstrate, coordination took
place almost exclusively through the N4 position. Yields for
the N2 isomer as identified by HPLC were typically 10% or
less® The reason for this behavior was ascribed to the steric
hindrance caused on the N2 position by the methyl group in
N1. Therefore, one would expect the methylation reaction here
described to give exclusively the N4-methylated isomer. How-
ever, the data given in Table 1 show that the reaction is
remarkably site-specific with a high selectivity for methylation
at the N1 position, suggesting that the N1 position is more
nucleophilic and that steric hindrance is not an overriding factor
for these reactions.

The analysis of the results obtained shows some other

interesting features. The selectivity toward Fhe N1 positi(_)r_1 is Acknowledgment. The authors wish to thank the EC TMR
hardly affected by the nature of the R substituent. In addition, Program (Contract CT96-0031) for financial support.

no sign of products other than the N1- and N4-methyl

derivatives was seen for entri6s 6, and 7, where additional ~ 1C991103P

methylation sites are present. The drop on the selectivity
observed for entr$ could be explained in the light of previous ~ (10) Nieuwenhuis, H. A.; Haasnoot, J. G.; Hage, R.; Snoeck T. L.; Stufkens,

; i ; isati D. J.; Vos, J. Glnorg. Chem 1991, 30, 48.
studle_s which suggesteq a hlgh degree of delocgllzatlon (_)f the(ll) Hage, R.- Haasnoot, J. G.: Reedijk, J.: Wang, R.: Ryan, E. M.: Vos,
negative charge on the triazole ring onto the pyrazine grouging. J. G.; Spek, A. L.; Duisenberg, A. J. Nhorg. Chim. Actal99Q 174,

A 100% conversion was observed for all the complexes under 77.




