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Sensing Behavior of structures. Well-organized ringlik& or globular structurés

Tetrakis(4-sulfonatophenyl)porphyrin Thin Films have been reported by solvent evaporation, and nanorods
have been obtained from self-aggregation of water soluble
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Figure 1. UV —vis spectral changes occurring upon pulsed irradiation with
a deuterium lamp of a Ci€l, solution of TPPS+4 uM). Irradiation time,

0.3 s; delay between pulses, 15 s; total irradiation time, 6000 s. Inset:
changes observed at 420 nm (solid line) and 451 nm (dashed).

The water soluble tetrakis(4-sulfonatophenyl)porphyrin
(TPPS) has been largely investigated because of its tendency
to form a variety of aggregated species under acidic con-
ditions and in the presence of specific templating readgéfts.
Here we report on the formation of homogeneous thin films Figure 2. Extinction (A), fluorescence (B), and RLS (C) spectra of the
of the title porphyrin by using the same irradiation technique. (Td';':ﬁegl)n;n(éegf?:irtzgd?: %Uca\lftlza (zflsiﬁ(ldlci)rt\tzz)), ﬁ]ﬂsirt_aggtiir;gc tai’:nﬂgtoéﬁo .
The_ d_ep03|ted samplgs exhibit extinction and fluorescence ¢, sinction of baseacidgadditior?cycles. ’ ’
emission features which are strongly dependent upon the

addition of basic or acidic vapors, being deeply affected by  |nterestingly, when the same experiment is performed by
the nature of the counterion. stirring the solution, even if the spectral changes are similar

The deposition of the porphyrin has been achieved by to the unstirred case, no deposition has been observed (see
pulsed irradiation of a diluted solution of the tetrabutylam- Supporting Information) because of the dispersion of the
monium salt of TPPS in Ci€l, (~3—4 uM) by using @  protonated porphyrin in the solution.
deuterium lamp (see Supporting Information). The Soretband  The spectroscopic features of the TPPS spot are reported
at 420 nm gradually decreases in intensity, whereas a newin Figure 2. The UV/vis extinction spectra exhibit a series
feature increases at about 451 nm (Figure 1). The Q bandsof bands which are very similar to those observed in solution.
of the TPPS porphyrin at 516, 551, 591, and 646 nm exhibit The presence of two Q bands indicates that the deposited
ared shift, and at the end of the process only two are clearly porphyrin is diprotonated at the nitrogen core. The fluores-
detectable at 610 and 660 nm. When the extinction at 420 cence emission of the Samp|e is weak and located at 720
nm reaches a plateau (inset of Figure 1), the silica cell nm. Resonance light scattering (RESprofiles of this
evidences a green round spot on the side exposed to thesample reveal a quite sharp peak~&00 nm, reminiscent
incoming UV light beam. of J-type aggregates in which neighbor porphyrins are
(8) Lensen, M. C.; Takazawa, K.; Elemans, J.; Jeukens, C.; Christianen, mterac_tlng in an edge-to-edge geometrl_cal arrangeffiét.

P. C. M.; Maan, J. C.; Rowan, A. E.; Nolte, R. I. @hem—Eur. J. analysis of the spots through SEM microscopy revealed a
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Speller, S.; Nolte, R. J. M.; Rowan, A. Ehem. Commur2004 762. sample (see Supporting Information).
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= fﬂfg%ﬁ;g%ﬁiﬁi 2'92'7;, ?gfcféé‘éegrj félﬁ(gsscy’v(":‘a_‘?,’_@hféx\l,f’,re’ triethylamine, the color of the spot turns instantaneously to

C.; Wijnen, F. J. P.; Elemans, J.; Christianen, P. C. M.; Rowan, A. pale pink. Consequently, all the spectral features undergo
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(9) Castriciano, M.; Romeo, A.; Romeo, R.; Scolaro, L.Br. J. Inorg. shift, with two components at 400 and 414 nm, respectively;
Chem.2002 531. (i) the Q bands also move to higher energies and become

(10) Schwab, A. D.; Smith, D. E.; Rich, C. S.; Young, E. R.; Smith, W. H s he f b f th hvrin i
F.; de Paula, J. CJ. Phys. Chem. B003 107, 11339. Rotomskis, our, pointing to the free base nature of the porphyrin in

R.; Augulis, R.; Snitka, V.; Valiokas, R.; Liedberg, B.Phys. Chem.  this sample; (iii) the fluorescence emission spectra evidence
B 2004 108 2833. ; ;
(11) Scolaro, L. M.; Romeo, A.; Castriciano, M. A.; De Luca, G.; Patane two t_)ands ,at 668 an,d 733 nm, .respec.tlvc.ely, ,tOgeth,e_r Wlth a
S.; Micali, N.J. Am. Chem. So003 125 2040. consistent increase in the relative emission intensities with
(12) Akins, D. L.; Ozcelik, S.; Zhu, H. R.; Guo, Q. Phys. Cheml996 respect to the untreated sample; and (iv) the RLS profile is
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Figure 3. Extinction and fluorescence (inset) spectra of the TPPS film  rigyre 4. Extinction and fluorescence (inset) spectra of the TPPS film
after the addition of HCI (dashed) and £FOOH (solid) vapors. The after the first addition of various base vapors: NHashed); NEt(dotted);
features of the starting film (dotted) are reported for comparison. and pyridine (solid).

dominated by an unstructured feature which peaks at 500 Fyrther experiments have proved that thin film of TPPS
nm. These latter spectroscopic properties suggest, at leasgan be obtained by UV-induced photodecomposition of other
under these experimental conditions, the formation of the hajogenated solvents. Using dibromomethane, we were able
free base porphyrin together with dimers or small oligomers. o obtain samples that evidence a split Soret band (425 and
On treating the TPPS film with HCI vapors, the green color 490 nm) and two Q bands at 660 and 715 nm. The almost
of the sample can been restored and the system switchegomplete quenching of fluorescence emission and the strong
reversibly between the two species upon repetitive cycling and narrow peak in the RLS profiles point to extended
with base and acid vapors (inset of Figure 2). After prolonged j-aggregated porphyrins (see Supporting Information).
treatment, the Soret band of the acidic deposit shifts to 480  The possibility of tuning the photophysical and optical
nm and the Q bands (630 and 690 nm) are also bathochroproperties of the sample by deposition from different
mically shifted with respect to the starting species. On the splyent® and its sensing characteristics, together with the
basis of the Spectl’a| eVidence, we can tentatively aSSign thiSprevious|y reported micropatterning Capabmty of the pro-
latter species to a J-type aggregate, very similar to thoseppsed methodt seem to be promising for the development
already reported in the literature in aqueous solutidns. of solid-state sensors.

The large difference between these two studied cases
prompted us to investigate the possibility of using the TPPS ~ Acknowledgment. The authors acknowledge financial sup-
thin film as a sensor for different acids and bases. Figures 3port from MIUR (COFIN 2004).
and 4 report a ?Ompanson of the UV/V.IS extinction and. Supporting Information Available: Experimental methods,
quorescgnce emission S,peCtra lj'pon treatl'ng th.e sample WlthUV/vis extinction spectra, RLS profiles, and SEM (PDF). This
some acids (hydrochloric and trifluoroacetic acid) and bases naterial is available free of charge via the Internet at http://
(triethylamine, pyridine, and ammonia). The different spec- pups.acs.org.
troscopic features observed in the presence of the various
reagents point to a certain degree of selectivity of the system.CM0524300
Furthermore, a good reversibility has been observed in the
case of the ammonia/HCI couple, while a certain extent of *© |731e4|§9%a65c;.; E_Q’gi%igéisgf!aé%e';ér%f hé’?j_c.r;fo%eiooj_ .lgg’olam
poisoning is evident with pyridine. L. M. J. Phys. Chem. 003 107, 11468. s '




