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Effect of surfactant phase transition on the inclusion behaviour of an amphiphilised porphyrin derivative.
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a) General.

Instrumentation: UV-visible spectra were performed on a Perkin Elmer 18 Spectrophotometer equipped with a thermostated cell holder. Steady-state fluorescence spectra were recorded on a SPEX Fluoromax Spectrofluorometer, operating in single photon counting (SPC) mode. Fluorescence anisotropy measurements were carried out on the same SPEX apparatus equipped with Glan-Thomson polarizing prisms, whose positions were automatically controlled. Nanosecond decays were measured by a CD900, SPC lifetime apparatus from Edinburgh Instruments. Excitation was achieved by an arc flashlamp filled by ultrapure hydrogen (300 mm Hg; FWHM (Full Width Half Maximum)=1.2 ns at 30 KHz repetition rate). Experimental decay curves were fitted by a non linear least squares analysis to exponential functions through an iterative reconvolution procedure. Distribution analysis of the fluorescence time decays was performed by standard software supplied by Edinburgh instruments.

Materials. Chemicals (Aldrich, Merck or Fluka) were of the highest grade available and were used without further purification. Solvents were dried, distilled and degassed prior to use, by using standard procedures.(S1) Solvents employed in the spectroscopic studies are of spectroscopic grade and used as received. Brij 35 (Aldrich) was used as received. CPyC (Fluka) were purified according to the procedure of Duynstee and Grunwald.(S2) CTAN was prepared by known procedures.(S3) Aqueous solutions of the surfactants were found to be fluorescence free and were used as such.

b) UV-visible spectroscopic studies. Incorporation of the substrates in micellar phases were accomplished by injection of the required amount of porphyrin stock solution in 0.010 M doubly distilled water solution of CTAB, CTAN, or Brij 35. The resulting solutions were incubated at 35 °C for 30 minutes. The clear solutions obtained (final porphyrin concentration within the range 1x10-7(1x10-5 M) were found to be stable in the dark at room temperature, and no significant alteration (UV-visible check of the band intensities) or precipitation was observed after several months of storage.

c) Fluorescence spectroscopy experiments. All fluorescence experiments were carried out in quartz cells, using freshly prepared solutions, thermostated at 25C. Quenching experiments were carried out by addition of a concentrated NaBr solution to a solution containing the required amount of porphyrin in O.O1 M surfactant. A general procedure for the titration is as follows. Solution of salt (0.5 M) was prepared by dissolving in a 5 mL volumetric flask the required amount of NaBr into a 0.01 M surfactant solution of porphyrin derivative (typically 5 x 10-6 M). The resulting solution was added portionwise via microsyringe to a 2.5 mL of the porphyrin solution. This procedure ensures a constant concentration of the porphyrin fluorophore throughout the titration experiment. Spectra were acquired after 15 minutes of incubation at 35 °C.

d) Aggregation Number
The pyrene/cetylpyridium (CP2+) molecules enclosed in CTAN represent an ideal fluorophore‑quencher pair because the pyrene probe has a residence time inside the micelle much longer than its fluorescence lifetime and the distribution of the quencher is also frozen on the time scale of the fluorophore lifetime. Furthermore co-surfactant quenchers like CP2+ solubilise without altering the cmc values and the concentration dependence of the aggregation number, allowing to safely assuming a Poissonian distribution of the quenchers among the micelles.

The time decay of the pyrene/CP2+ can be related to the micelle average aggregation number by the relation:

I(t) = I(0) exp{-t /(0 + ( n ( [ exp(-kq t) - 1] }

where ( n ( is the average number of quenchers per micelle, kq is the first-order quenching rate constant and (0 the unperturbed lifetime of the fluorophore. The average aggregation number is given by 

Nav = ( n ( / XQ

where XQ is the mole fraction of quencher in the micelle pseudo-phase.
Table S1. Selected spectroscopic data of porphyrin derivative 1 in different media.a
Entry
Medium
max, nm (log )

1
CHCl3
419(5.8) 516(4.4) 552(4.1) 591(3.8) 647(3.8)

2
Brij 35 0.01 M
419(5.7) 516(4.3) 552(4.1) 593(3.8) 648(3.7)

3
CTAB 0.01 M
420(5.0)b 518(4.1) 553(3.9) 592(3.6) 647(3.5)

4
EtOH/H20 80:20


415(5.5) 513(4.2) 548(3.8) 589(3.6) 646(3.5)

5
dioxane/H20 1:1
417(5.8) 515(4.4) 550(4.1) 591(3.9) 647(3.8)

a [1] = 1 x 10-6 M. T = 25 °C. b Broad.
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