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Experimental Section

All solvents and other reagents are commercial products (Acros, Aldrich, Merck) and were used
without further purification. Deionized water with resistivity > 18 MQ cm™ was used for

measurements.

Synthesis of E-1 was performed as described [S1]. A mixture of 3,4-dimethoxybenzaldehyde
(300 mg, 1.80 mmol), 3-methylpyridazine (0.16 mL, 1.80 mmol) and potassium tret-butoxide
(202 mg, 1.80 mmol) in abs. DMF (4 ml) was stirred at room temperature for 4 h. The mixture
was diluted with water (2 ml) and concentrated in vacuo. The obtained solid was dissolved in
water (30 ml) and extracted with dichloromethane (5%20 ml). The organic layers were combined,

and the solvent was removed.

Quantum yield of reactive oxygen species (ROS) generation

The iodide method. lodide reagent: a mixture of potassium dihydrogen phosphate (0.17 g),
ammonium molybdate (0.05 mg), potassium iodide (0.49 g) and 1 M NaOH (0.21 ml) was
diluted in distilled water (24.75 ml). An appropriate quantity of the tested compound was
dissolved in the iodide reagent to reach the concentration of 8-10°-1.42-10*. Then 2.5 ml of the
resulting solution was put in a 1cm quartz cuvette and irradiated with light (Aex= 382 nm) within
10 minutes. The spectrum of the solution was measured immediately after the irradiation and the
absorbance of triiodide at 351nm was recorded. For each measurement ca. 6 light doses were

used to reach the absorbance of potassium triiodide about 0.1-0.5.
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Singlet oxygen quantum yield of the studied samples was determined by the following equation
[S2]:

V-(1—1074r)

o=, -
Aoy (1—1074)

r

where Ar - optical density of standard photosensitizer (eosin) solution at the excitation
wavelength; A - optical density of investigated substance solution at the excitation wavelength;
VIVR is the tangent of the slope of the linear section of the graph of the dependence of the optical
density of the trap (KI) on the exposure time; ®r is the singlet oxygen quantum vyield of the
standard photosensitizer in the solvent used for the experiment. According to the literature [S3]

for eosin in water, the ®g value is 0.52.

o
o
=]

e
'
o

o
S
o
[ ]

Absorbance
o
w
o

Absorbance at 351nm
o
8

e
N
o

T T T 1 0'20 T T T T T T 1
300 400 500 600 0 10 20 30 40 50 60

wavelength, nm time, min
Figure S1 Spectral changes during the photolysis of a solution of compound 2 in K1 (left) and
the kinetics of Kls formation (right) at A = 351 nm. C2 = 9-10° M.
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Figure S2 Spectral changes during the photolysis of a solution of compound 3 in K1 (left) and
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the kinetics of Kl3 formation (right) at A = 351 nm. C3 = 8-10° M.
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Figure S3 Spectral changes during the photolysis of a solution of compound 4 in K1 (left) and
the kinetics of Kl3 formation (right) at A = 351 nm. C4 = 1.42:10* M.
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Figure S4 Spectral changes during the photolysis of a solution of compound 5 in K1 (left) and
the kinetics of KI3 formation (right) at > = 351 nm. Cs = 1-10* M.
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Figure S5 Spectral changes during the photolysis of a solution of compound 6 in K1 (left) and
the kinetics of KI3 formation (right) at & = 351 nm. Cs = 4-10° M.
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Steady-state optical measurements

The photochemical transformations were induced by irradiation of aqueous solutions of 1 with a
high pressure mercury lamp (DRK-120, 120 W). The particular lines of the mercury lamp
spectrum with A = 313 and 365nm were isolated by glass filters from the standard set of colored
optical glasses. The photo-processes were studied in a 10 mm quartz cell with stirring.

The self-developed program Sa3.3 (Simulation—adjustement) allowing the numerical simulation
of the concentration of the various species versus time and the optimization of the parameter
values until a good fit is obtained with selected experiments was used to analyze the three-
species system [S4, S5].

The kinetic scheme characterizing the photochemical processes was as follows:

A hv1( phi0) B
B hv1( phil) A

B hv1( phi2) C
where AisE-1, Bis Z-1 and C is 2.

The following parameters, variables, data and differential equations were used in the calculations
in the Sa3.3 program:

Created parameters:
p[0]: phi0O
p[1]: phil
p[2]: phi2
p[3]: 11
p[4]: epsl.A
p[5]: epsl.B
p[6]: epsl.C
p[7]: eps2.A
p[8]: eps2.B
p[9]: eps2.C

Created variables:
ca[0][] <=>y[0]: A
ca[1][] <=>y[1]: B
ca[2][] <=>y[2]: C
ca[3][]: Al

ca[4][]: A2

Sa3.3_data:

Al = y[0]*p[4] + y[1]*p[5] + y[2]*PI6];
F1=p[3]*(1 - pow(10.0, -Al))/AL,

v0 = p[0]*F1*p[4]*y[0]; // A phl->B
vl = p[1]*F1*p[5]*y[1]; // B phl-> A
v2 = p[2]*F1*p[5]*y[1]; // B phl->C
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Differential equations:

dy[0] =-vO + v1; // d[A]/dt
dy[1] =vO0 - vl -v2; // d[B]/dt
dy[2] = v2; // d[C]/dt

where F1- the intensity of absorbed light (365 nm);

Al — total absorbance at the irradiation wavelength (365 nm);

I1 —incident irradiation intensity at 365 nm;

Epsl.A, Epsl.B and Epsl1.C — molar absorption coefficients of E-1, Z-1 and 2;
phi0, phil and phi2 — quantum yields of photoreactions A—B, B—A and B—C.
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Figure S6 Changes in the absorption of 3-10° M solution of 1 in HO at a wavelength of 330 nm
(1) and 365 nm (2) depending on the time of irradiation with 365 nm light.
lo = 3.8356-10° Einstein dm s, optical path length: 10 mm.
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Figure S7 Changes in the concentrations of E-1 (1), Z-1 (2) and electrocyclic product 2 (3) upon
irradiation of a 3-10° M solution of trans-1 in H,O with 365 nm light.
10=3.8356-10° Einstein dm=3s™.
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UV-vis spectra were measured using a two channel spectrophotometer Varian-Cary 300.
Fluorescence spectra were measured at 20+1 °C with a Cary Eclipse spectrofluorometer
(Agilent).

All measured fluorescence spectra were corrected for the nonuniformity of detector spectral
sensitivity. Coumarin 343 in ethanol (quantum yield of fluorescence ¢" = 78.0%) [S4] was used
as a reference for quantum yield measurements [S2]. The fluorescence quantum vyields were

calculated by egn (1),

f1—10—48Y...2
f1_ 5110 I
¢ Pr sp(1-10%)nf ’ (1)

where ¢™ and o r are the fluorescence quantum yields of the studied solution and the standard
compound, respectively; A and Ar are the absorption of the studied solution and the standard
respectively; S and Sr are the areas underneath the curves of the fluorescence spectra of the
studied solution and the standard respectively; and n and nr are the refraction indices of the
solvents for the substance under study and the standard compound. The quantum yields were
calculated using corrected fluorescence spectra.
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Figure S8 (a) Absorption spectrum of E-1 in H,0, 20°C, Ce-1 = 4.6-10° M; (b) fluorescence
spectrum of E-1 in H20, 20°C, Ce1 = 4.6-10° M
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Figure S9 (a) Absorption spectrum of 2 in H,0, 20°C, C2 = 7.5-10° M; (b) fluorescence
spectrum of 2 in H0, 20°C, C2=7.5-10°M
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Figure S10 Spectral changes during photolysis of an aqueous solution of styryl 1 and its
electrocycle 2 in a 1:1 ratio (left) and kinetics of the formation of a photostationary mixture at
382 nm (right). Mercury lamp with filter 365 nm, C1+2 = 3 10° M.
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Figure S11 Spectral changes during photolysis of an aqueous solution of styryl 1 and its
electrocycle 2 in a 3:1 ratio (left) and kinetics of the formation of a photostationary mixture at
382 nm (right). Mercury lamp with filter 365 nm, C1+2 = 3 10° M.
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Figure S12 Spectral changes during photolysis of an aqueous solution of styryl 1 and its
electrocycle 2 in a 7:1 ratio (left) and kinetics of the formation of a photostationary mixture at
382 nm (right). Mercury lamp with filter 365 nm, C1+2 = 3 10° M.
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Figure S13 Spectral changes during photolysis of an aqueous solution of styryl 1 and its
electrocycle 2 in a 15:1 ratio (left) and kinetics of the formation of a photostationary mixture at
382 nm (right). Mercury lamp with filter 365 nm, C1+2 = 3 10° M.

1,0

Absorbance
Absorbance, 382nm
o
w

T T T T T 1 T T T T T 1
250 300 350 400 450 500 0 1000 2000 3000 4000 5000 6000

wavelength, nm time, sec

Figure S14 Spectral changes during photolysis of an aqueous solution of styryl 1 and its
electrocycle 2 in a 31:1 ratio (left) and kinetics of the formation of a photostationary mixture at
382 nm (right). Mercury lamp with filter 365 nm, C1+2 = 3 10° M.
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Figure S15 Spectral changes during photolysis of an aqueous solution of styryl 1 and its
electrocycle 2 in a 63:1 ratio (left) and kinetics of the formation of a photostationary mixture at
382 nm (right). Mercury lamp with filter 365 nm, C1+2 = 3 10° M.
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