or much less often through supramolecular association. Upon irradiation with UV or visible light, the enhancement or quenching of fluorescence is achieved by changing in electron distribution upon photochromic transformation, energy transfer, or electron transfer between fluorophores and photochromic groups.

 Remarkably, their open merocyanine forms exhibit significantly long lifetimes, almost three magnitudes longer than that of unsubstituted

spironaphthoxazine. Moreover, the fluorescence of naphthalimide unit can be switched on and off by photoinduced conversion between the open and closed forms.

Two photochromic naphthopyrans containing naphthalimide moieties were studied in solution under flash photolysis conditions. [START_REF] Song | Synthesis and photochromism of naphthopyrans bearing naphthalimide chromophore: predominant thermal reversibility in colorfading and fluorescence switch[END_REF] Photochromic naphthopyrans exhibit an excellent photochromic response, rapid thermal bleaching rate and good fatigue-resistance. It was shown that the photochromic properties can be modulated with the introduction of different functional groups on the naphthalimide unit and the fluorescence of naphthalimide moiety can be switched on and off by photoinduced conversion between the closed and open forms. Studies of two isomeric photochromic naphthopyrans connected with naphthalimide moieties in different manner showed that the variety in mutual arrangement of pyran and naphthalimide units leads to remarkable difference in photochromic characteristics. [START_REF] Fedorova | Isomeric naphthalimides bearing pyran units: Insight into mutual relation between structure and photochromic properties[END_REF] In the above cases, the naphthalimide fluorophore was conjugated with the photochromic molecule or covalently linked to it via a spacer forming dyad compounds. However, as the analysis of the literature shows, a combination of photochrome and fluorophore in a supramolecular fashion is rarely realized. It was reported on the design, preparation, characterization and properties of the mechanically interlocked complex of bisspiropyrancontaining [2]rotaxane with 4-morpholin-naphthalimide fluorophore. [START_REF] Zhou | A bis-spiropyrancontaining multi-state [2]rotaxane with fluorescence output[END_REF] Rotaxane with photochromic fragments in spiro form can respond to various combinations of chemical and photochemical stimuli and displays multiple states with distinguishable fluorescence output. The PET process between the spiro-unit and the naphthalimide fluorescent unit has been observed and found to be capable of switching by acid-base stimuli. In the merocyanine form (MC), both the PET and the electronic energy transfer (EET) processes between the MC fragment and the fluorescent naphthalimide fragment, which can be chemically controlled, were detected.

In this paper, we report on the design, preparation, characterization, and properties of a supramolecular complex between benzopyran containing benzo-18-crown-6-ether 1 and 4aminonaphthalimide 2 as a fluorophore (Scheme 1). Our research is aimed to reveal the mutual influence of photochromic and fluorophore units on the properties of the obtained supramolecular system.

Experimental sections

Materials

Compound 4 was obtained by the previously reported procedure. [START_REF] Makki | Design and synthesis of a new fluorescent tripod for chemosensor applications[END_REF] Synthesis of 5 via the reaction of 4-amino-1,8-naphthalic anhydride with ethylenediamine has been described in literature. [START_REF] Remón | Molecular implementation of sequential and reversible logic through photochromic energy transfer switching[END_REF] Compound 5. To a stirring mixture of compound 4 (200 mg, 0.52 mmol) and ethanol (10 ml) a solution of SnCl2•2H2O (780 mg, 2.55 mmol) in concentrated hydrochloric acid (5.0 ml, ρ = 1.18 g/ml) was added dropwise at 50 o C. The reaction mass was refluxed for 2.5 h, cooled to ambient temperature, diluted with water and then 5 mass. % sodium hydroxide aqueous solution was added until slightly alkaline. The product was extracted thrice with dichloromethane, the combined organic extracts were washed with water, dried and evaporated in vacuum to give 100 mg of 5 (yield 75%). M.p. 170 -173 o C. [START_REF] Stender | Single cell optical imaging and spectroscopy[END_REF] 

Optical spectroscopy

Electronic absorption spectra were recorded on spectrophotometers Varian-Cary 5G and Avantes AvaSpec-2048. Spectra of the colored forms were obtained when samples in the spectrometer cell were simultaneously exposed to continuous irradiation, generated by Hg high pressure lamp 120W equipped with optical filter 313 nm. To measure the dark lifetime of the colored form of benzopyran 1, solutions of 1 in acetonitrile or dichloromethane were irradiated in the cuvette box of the spectrophotometer Avantes AvaSpec-2048 with 313 nm light. The irradiation was performed till the photostationary conditions (equilibrium between closed and opened forms) were achieved. Then the irradiation was interrupted and the kinetic curves corresponding to the recovery of the system to the initial closed form were recorded. The decay kinetics was monitored at the absorption maximum of the colored form at 384 nm.

Fluorescence spectra were recorded on spectrofluorimeters FluoroLog-3-221 and AvaSpec-2048L. The fluorescence switch was measured using a diode (365 nm). All spectral measurements were carried out in air-saturated solutions at 20 ± 1 °C. The concentrations of studied compounds were of about 10 -4 or 10 -5 M.

Determination of fluorescence quantum yields

Coumarin 481 in acetonitrile (𝜑 fl = 0.08) was used as a reference for the fluorescence quantum yield measurements. [START_REF] Nad | Photophysical properties of coumarin-152 and coumarin-481 dyes: unusual behavior in nonpolar and in higher polarity solvents[END_REF] The fluorescence quantum yields of the individual compounds 2 and 5, and the complex 1•2 were determined in acetonitrile at 25˚C and ex =340 nm according to equation (1) [START_REF] Renschler | Determination of quantum yields of fluorescence by optimizing the fluorescence intensity[END_REF] : 

𝜑 fl = 𝜑 R fl 𝑆 𝑆 R • (1 -10 -𝐴 R )𝑛 2 (1 -10 -𝐴 )𝑛 R 2 (1 
𝜑 𝟏⋅𝟐 fl = 𝜑 R fl 𝑆 𝑆 R • (1 -10 -𝐴 R )𝑛 2 (1 -10 -𝐴 )𝑛 R 2 • 𝐴 𝐴 2 - 𝐴 1 𝐴 2 • 𝜑 𝟐 fl (2) 
wherein 𝜑 𝟐 fl is the fluorescence quantum yield of the naphthalimide 2; 𝐴 = 𝐴 1 + 𝐴 2 + 𝐴 3 is the absorption at 340 nm of the mixture of 1 and 2, where 𝐴 1 , 𝐴 2 and 𝐴 3 are the absorptions of complex 1•2, free naphthalimide 2 and free benzopyran 1 respectively; is the area underneath the curves of the fluorescence spectrum of the studied solution containing the mixture of 1 and 2.

𝐴 2 and 𝐴 3 values were calculated by the Lambert-Beer law from the known concentrations of the free naphthalimide 2 and benzopyran 1 (5.3 μM and 29 μM respectively, see above) and their molar extinction coefficients at excitation wavelength 340 nm 𝜀 340 (2) and 𝜀 340 (1) (780 and 2970

M -1 •cm -1 )
. 𝐴 1 was found as the difference 𝐴 -𝐴 2 -𝐴 3 . Derivation of equation ( 2) is presented in supplementary information.

Fluorescence quantum yield of naphthalimide chromophore in the complex 1•2 (𝜑 NI fl ) was estimated by the equation (3):

𝜑 NI fl = 𝜑 𝟏⋅𝟐 fl 𝐴 1 𝐴 NI (3) 
wherein 𝐴 NI is the absorption at 340 nm of naphthalimide chromophore in the complex 12. Calculations were performed at optimized geometries, which reached gradient variations less than 0.01 kcal/mol. The solvent effect was included in geometry optimizations following the "COnductorlike Screening MOdel" (COSMO) implemented in MOPAC 2016. A dielectric constant of ε = 40 and a refraction index of solvent (n) such that n 2 = 2 were used.

Results and discussion

Synthesis.

Benzocrown ester-containing pyran 1 was obtained by the reaction of commercially available phenol with β-phenylcinnamic aldehyde in the presence of titanium ethoxide (IV) in toluene as it was described earlier. [START_REF] Malatesta | Photochromic compounds in the solid state, process for their preparation and their use in polymeric materials[END_REF] Naphthalimide derivative 2 was prepared as illustrated in Scheme 1. The synthesis includes imidation of 4-nitro substituted 1,8-naphtanhydride by ethylenediamine, in which one of the amino groups was protected with di-tert-butyl dicarbonate. [START_REF] Eisenführ | A ribozyme with michaelase activity: Synthesis of the substrate precursors[END_REF] The nitro group reduction was carried out with tin (II) chloride in the presence of acid to simultaneously deprotect the amino group in the N-alkyl fragment. Protonation of 4amino-N-aminoethylnaphthalimide 5 to give perchlorate 2 was performed using perchloric acid in acetonitrile.

Scheme 1. Synthetic route to the naphthalimide 2, and structures of compounds 1, 2 and complex 12.

Optical properties of naphthalimides 5, 2 and benzopyran 1.

Compound 5 demonstrates the long wavelength absorption band centered at 416 nm in acetonitrile solution (Scheme 1, Fig. 1a). The addition of perchloric acid causes the formation of 2 whose long wavelength absorption band is shifted bathochromically for 6 nm and centered at 424 nm. Compound 5 emits light at 514 nm with quantum yield 𝜑 fl = 0.48, whereas compound 2 emits at 533 nm with 𝜑 fl = 0.31. The quantum yield of fluorescence of 5 is higher than for 2 (Fig 1b), which may be due to the presence of an intramolecular hydrogen bond in the protonated naphthalimide 2 (Scheme 1). [START_REF] De Silva | New fluorescent model compounds for the study of photoinduced electron transfer: the influence of molecular electric field in the excite state[END_REF] Benzopyran 1 has long wavelength absorption band in UV region of the spectrum centered at 325 nm and does not fluoresce. 

Coordination of benzopyran 1 with naphthalimide 2.

It is known that protonated amino group is able to coordinate with benzopyran 18-crown-6 ether moiety with stability constant log K11=4.6 in acetonitrile. [START_REF] Paramonov | Mono-and ditopic models of binding of a photochromic chromene annelated with an 18-crown-6 ether with protonated amino acids[END_REF] It can be assumed that the naphthalimide derivative having an ammonium group in the N-substituent will be able to coordinate with the crown ether fragment of the photochromic benzopyran molecule, thereby ensuring the close position of both units in the supramolecular complex. Due to the supramolecular organization of two chromophoric units, the occurrence of PET or EET processes influencing the photochromic and fluorophore charateristics of supramolecular complex can be expected.

We have confirmed the formation of supramolecular complex of benzopyran 1 with naphthalimide 2 using NMR spectroscopy. It was shown that the addition of naphthalimide 2 to the solution of crown-containing benzopyran 1 causes changes in the position of the proton signals of the macrocyclic methylene groups, which confirms the interaction of the ammonium group of 2 with the macrocyclic moiety of 1 (Fig. 2). 1D NOESY spectrum (Fig. 3) evidenced the dipolar correlations between the methylene groups of crown ether fragment and the -CH2-NH3 + , which means that -CH2-NH3 + group is placed into the macrocyclic cavity. The absorption spectrum of a mixture of the closed form of benzopyran 1 and naphthalimide 2 in acetonitrile (Fig. 4a) is close to the sum of the spectra of individual components (Fig. 1a), which indicates that no noticeable spectral changes occur during the formation of the supramolecular complex 1 with 2. More significant changes were found in the fluorescence spectra upon excitation at 340 nm when adding 1 to 2. The interaction of 1 with 2 results in decrease of fluorescence (Fig. 4b), the quantum yield of the solution containing the mixture of 2 (10.1 μМ) and 1 (33.8 μМ) is 0.02 which is much lower than that of 2 (0.31, see Table 1). In part, this could be explained by the relatively high absorption at 340 nm of the nonfluorescent chromene species. However, some reduction in emission efficiency of the naphthalimide chromophore (from 0.31 to 0.24) on going from compound 2 to the complex 1•2 was found (see Experimental part for the details of the quantum yield calculations). To explain this effect, semiempirical calculations of the frontier molecular orbitals (HOMO and LUMO) for 1•2 were performed by the PM7 method. As Fig. 5 shows, the HOMO is localized over the benzopyran fragment and the highest molecular orbital of naphthalimide fluorophore appears to be HOMO(-1). In such a situation, PET between benzopyran HOMO and singly occupied HOMO(-1) of naphthalimide in the excited state would be thermodynamically feasible which leads to some decrease in the fluorescence quantum yield of naphthalimide chromophore in the 1•2 complex. (MOPAC 2016, PM7 method)

Photochromic behavior of 1 and complex 1•2

The photochromic transformations of 1 and complex 1•2 were studied in acetonitrile and dichloromethane solutions. Dichloromethane was chosen as a solvent because the stability constants for the complexes of ammonium derivatives with 18-crown-6-containing ligands are higher in CH2Cl2 than in MeCN. 32.33 On the other hand, compounds 1 and 2 as well as their which apparently corresponds to the TC isomer (Fig. 6b, Fig. S1b). [START_REF] Paramonov | Mono-and ditopic models of binding of a photochromic chromene annelated with an 18-crown-6 ether with protonated amino acids[END_REF] TT-isomer is significantly more stable as evidenced by the presence of residual absorption exceeding absorption of benzopyran 1 closed form even after prolonged relaxation (Fig. 6b). H NMR spectrum of benzopyran 1 recorded in acetonitrile solution at -30˚C after irradiation with UV light (λ=313 nm) highlighted the conversion of free benzopyran 1 into the two photomerocyanines TC and TT (Fig. 7). More particularly, the formation of TC isomer is predominant and well characterized by the downfield doublet at 68.6 ppm for H-3 with the coupling constant 3 J=12.2 Hz, whereas the presence of TT is identified by the singlet at 5.7 ppm. Study of the relaxation kinetics of benzopyran 1 open form at low temperatures (-30°C and -10°C) using NMR spectroscopy has allowed to determine the lifetime of TC isomer which was 77 hours at -30°C and 6 hours at -10°C (Table 2). In this case, the minor TT form of benzopyran 1 is more stable and lives for several days at room temperature. Taking into account these findings and the known behavior of chromenes, [START_REF] Sallenave | Photoswitch based on remarkably simple naphthopyrans[END_REF][START_REF] Song | Synthesis and photochromism of naphthopyrans bearing naphthalimide chromophore: predominant thermal reversibility in colorfading and fluorescence switch[END_REF][START_REF] Paramonov | Mono-and ditopic models of binding of a photochromic chromene annelated with an 18-crown-6 ether with protonated amino acids[END_REF] we conclude that (i) the TC form is generated first, (ii) the TT form accumulation requires prolonged or/and high intensity irradiation, and (iii) the TC form exhibits bleaching rate considerably higher than that of the TT form. 2).

In order to elucidate the difference in bleaching rates for the open forms of complex 1•2

and compound 1, we calculated the charges on the carbonyl oxygen atom O(1) and carbon atom C(2) of the CPh2-group in the TC forms of 1 and 1•2 responsible for thermal relaxation (see Fig. 2 for the atom numbering in the chromene fragment). Calculations were performed using PM7 method. The results show that in the 1-TC, these charges are both negative: -0.026 for C(2) and -0.597 for O (1). As a result of π-conjugated push-pull character of the chromene open form, complexation with the positively charged CH2NH3 + fragment of 2 decreases to some extent the charge on O(2) atom, which appears to be -0.588 in 1•2-TC, and also brings a slight positive charge (+0.010) to C(2). Hence, the ring closure by the nucleophilic attack of carbonyl oxygen on C(2) atom would be more complicated in the case of individual chromene 1 compared with its complex 1•2. This is consistent with the faster kinetics of decoloration for 1•2 in our experiments. 

Fluorescence photoswitching behavior.

It is known that 1,8-naphthalimides are highly fluorescent with high chemical stability.

Interestingly, the fluorescence intensity of naphthalimide molecule 2 in complex 1•2 can be modulated by photoinduced conversion between the open and closed forms of benzopyran 1.

That is, the closed form of complex shows the characteristic fluorescence from naphthalimide unit at 520 nm, which decreases quickly under the UV irradiation in CH2Cl2 (Fig. 10) and in MeCN (Fig. S3). During the dark decoloration, the fluorescence of the solution can be recovered Thus, the present research demonstrates that supramolecular approach can be useful for obtaining systems where the mutual influence between photochromic and fluorescent components can be reached. Comparison of complex 1•2 with molecule combining two covalently linked pyran and naphthalimide components shows the similar effect on photochromic conversion of naphthalimide linked to photochromic pyran by supramolecular or covalent ways. [START_REF] Song | Synthesis and photochromism of naphthopyrans bearing naphthalimide chromophore: predominant thermal reversibility in colorfading and fluorescence switch[END_REF] In supramolecular complex the possible occurrence of PET and EET processes between the photochromic and fluorophore components can be proposed. These processes can drastically influence on the fluorescent characteristics of complex. From the synthetic view point the variation of components in supramolecular complex is more accessible to obtain the system with desirable characteristics.
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  H NMR (400MHz, DMSO-d6, 21 o C, δ / ppm, J / Hz): 2.77 (t, 2H, CH2, J = 7.0) 4.03 (t, 2H, CH2, J = 7.0), 6.84 (d, 1H, ArH, J = 8.4), 7.44 (br. s, 2H, NH2), 7.64 (dd, 1H, ArH, J1 = 7.3, J2 = 8.4), 8.18 (d, 1H, ArH, J = 8.4), 8.42 (dd, 1H, ArH, J1 = 7.3, J2 = 1.1), 8.61 (dd, 1H, ArH, J1 = 8.4, J2 = 1.1

  ) wherein 𝜑 fl and 𝜑 R fl are the fluorescence quantum yields of the studied solutions and the standard compound respectively, 𝐴 and 𝐴 R are the absorptions at 340 nm of the studied solutions and the standard respectively, 𝑆 and 𝑆 R are the areas underneath the curves of the fluorescence spectra of the studied solutions and the standard respectively, 𝑛 and 𝑛 R are the refraction indices of the solvents for the substance under study and the standard compound. To determine the fluorescence quantum yield of complex 1•2, we used an acetonitrile solution containing 33.8 μM of 1 and 10.1 μM of 2. Considering that logarithms of stability constants (log K) for the complexes of 1 and protonated forms of some aliphatic aminoacids (γaminobutyric acid (C4), ε-aminocaproic acid (C6) and ω-aminocaprylic acid (C8)) in MeCN are in the range 4.42 -4.68, 32 we estimated the concentration of 1•2 species in the solution to be as high as 4.8 μM (obtained using log K = 4.5), and concentrations of free naphthalimide 2 and benzopyran 1 are 5.3 μM and 29 μM respectively. The fluorescence quantum yield of complex 1•2 (𝜑 𝟏⋅𝟐 fl ) was calculated by the equation (2):

Figure 1 .

 1 Figure 1. (a) Absorption spectra of the benzopyran 1 (A) (C1 = 2.29•10 -5 M), naphthalimides 5 (B) and 2 (C) (C5 = C2 = 1.14•10 -5 M); (b) fluorescence spectra of 5 alone (C5 = 1.14•10 -5 M) (A) and in the presence of various amounts of perchloric acid: (B) -0.285•10 -5 M, (C) -0.57•10 -5 M, (D) -0.855•10 -5 M, (E) -1.14•10 -5 M, (F) -1.425•10 -5 M. Acetonitrile, 22˚C, ex = 380 nm.

Figure 2 . 1 H

 21 Figure 2. 1 H NMR spectra of solutions of benzopyran 1, an equimolar mixture of 1 with 2, and naphthalimide 2 (acetonitrile, 25˚C). The prime and double prime indicate the proton signals of phenyl groups in the compound 1. Numbering of carbon atoms of the crown ether cavity of 1 is similar to that shown in Fig. 3.

Figure 3 .

 3 Figure 3. Aliphatic part of 1 H NMR spectrum (a) and 1D NOESY spectrum (b) of an equimolar mixture of 1 with 2 (acetonitrile, 25˚C). Arrows in the structure of complex 1•2 show the protons of the crown ether fragment which are close enough in space to the protons of CH2 group of the naphthalimide N-alkyl substituent to exhibit NOE.

Figure 4 .

 4 Figure 4. Absorption (a) and fluorescence (b) spectra of 2 (A) (C2 = 1.01•10 -5 M) and mixture of 1 with 2 (B) (C1 = 3.38•10 -5 M and C2 = 1.01•10 -5 M), ex = 340 nm, acetonitrile, 25˚C.

Figure 5 .

 5 Figure 5. Energy diagram of the molecular orbitals of the closed form of complex 1•2

complex 1 • 2 2 in

 122 are well soluble in MeCN solution, which is appropriate for NMR analysis of the structures of photochromic species in their closed and open forms. The solubility of complex 1•CH2Cl2 was found to be not sufficient for the NMR experiments. Therefore, only optical studies were carried out in both solvents. As shown in Scheme 2, UV light irradiation of benzopyran 1 causes heterolytic cleavage of the pyran carbon-oxygen bond with the formation of an open ring merocyanine structure represented by two isomers: transoid-cis (TC) and transoid-trans (TT). Changes in the absorption spectra in MeCN and CH2Cl2 are shown in Fig. 6a and Fig. S1a. The relaxation kinetics of the open form of benzopyran in acetonitrile or dichloromethane at ambient temperature is described by a monoexponential dependence with a lifetime of τ = 174 s (MeCN) and 3200 s (CH2Cl2),

Figure 6 .

 6 Scheme 2

1

 1 

Figure 7 . 1 H

 71 Figure 7. 1 H NMR spectra of the benzopyran 1 a) before irradiation; b) after irradiation with light 313 nm for 60 minutes (acetonitrile, -30˚C).

Figure 8 . 1 • 2 ,

 812 Figure 8. Changes in the absorption spectrum of the supramolecular complex 1•2 during

8 Figure 9 . 1 H

 891 Figure 9. 1 H NMR spectra of supramolecular complex 1•2 a) before irradiation; b) after irradiation with 313 nm light during 1 h (acetonitrile, -30 о C).

+ 2 Figure 10 .

 210 Figure 10. The fluorescence spectra of a solution of complex 12 before (denoted as «1-CF + 2») and after (denoted as «1-OF + 2») irradiation (313 nm, 25 min) in dichloromethane (С1 = 2.3•10 -5 М, С2 = 2.3•10 -5 М, λex = 355 nm).

  Compound 5 (50 mg, 0.19 mmol) was dissolved in acetonitrile (15 ml). To a resulting mixture 70 mass. % perchloric acid (14 μl, 0.16 mmol) was added. The precipitate was filtered off, recrystallized from ethanol and dried at 60 o C to give 60 mg of 2 (yield 86%). M.p. 88 o C (decomp.). 1 H NMR (400.13 MHz, DMSO-d6, 21 o C, δ / ppm, J / Hz): 3.06 -3.16 (m, 2H, CH2), 4.27 (t, 2H, CH2, J = 5.7), 6.86 (d, 1H, ArH, J = 8.4), 7.64 -7.72 (m, 1H, ArH), 7.75 (br. s, 3H, NH3 + ), 8.21 (d, 1H, ArH, J = 8.4), 8.45 (d, 1H, ArH, J = 7.0), 8.64 (d, 1H, ArH, J =

	). Found (%): C, 65.91; H, 5.19; N, 16.51.
	Calculated for C14H13N3O2 (%): C, 65.87; H, 5.13, N, 16.46.
	Compound 2.

8.0). Found (%): C, 47.34; H, 4.00; N, 11.86. Calculated for C14H14ClN3O6 (%): C, 47.27; H, 3.97, N, 11.81.

Table 1 .

 1 Spectral

	Species				Acetonitrile					Dichloromethane
		𝜆 max abs	/nm	𝜆 max fl	/nm	𝜑 fl	𝜏/s	𝜆 max abs	/nm	𝜆 max fl	/nm	𝜏/s
	1(CF)		325	-		-		326	-
	1(OF)	384; 470	-		-	174	383; 464	-	3200
	2		424	533		0.31	-	421	537
	1(CF)+2		423	532		0.02	-	415	513
							(0.05 ** ;			
							0.24 *** )			
	1(OF)+2 *		423	532		-	87	408	520	408
	* C1 = 2.3•10 -5	M, C2 = 9.2•10 -5	M					

properties of the supramolecular complex 1•2 and its individual components and the lifetime of the open form of benzopyran 1 and complex 1•2 in acetonitrile and dichloromethane at 22 °C. ** Fluorescence quantum yield of complex 12. *** Fluorescence quantum yield of naphthalimide chromophore in complex 12 estimated by the equation (3).

Table 2 .

 2 The lifetime of the TC isomer of benzopyran 1 alone and in the complex 1•2, kTCrelaxation rate constant of TC form in acetonitrile.

	Species	Тemperature / °С	kTC / s -1	τ / h
	1	-30 -10	2.51•10 -6 3.17•10 -5	77 6
	1•2	-30 -10	1.12•10 -5 1.87•10	17 1
	Upon irradiation of supramolecular complex 12 with 313 nm light, the formation of the
	colored open form of benzopyran 1 has been also observed (Fig. 8a, Fig. S2). It was found that
	complexation significantly affects the lifetime of the open form of benzopyran 1. A study of the
	bleaching kinetics using optical spectroscopy showed that the relaxation of the open form is
	monoexponential, and its lifetime is 87 s in MeCN and 408 s in CH2Cl2 at 22 °C (Table 1,
	Fig.8b), which is lower than the corresponding values for the compound 1 (176 and 3200 s, see
	above).			
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