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I. Synthesis and characterization of starting diarylethenes
I.1. Synthesis of Monooxime 1c.

HO
\

1a 1c

Scheme S1.
The mixture of diarylcyclopentenone (DCP) 1a (2.0 mmol), hydroxylamine hydrochloride
(6.0 mmol) and anhydrous sodium acetate (6.0 mmol) in ethanol (7 mL) was refluxed for 3 h and
poured into crushed ice (70 mL). The residue was filtered oft, washed with water (2x30 mL) and

recrystallized from cold ethanol.

(E)-3-(5-methyl-2-phenyloxazol-4-yl)-2-phenylcyclopent-2-enone oxime (1c)

HO Beige powder, yield 64% (0.42 g); m.p. 223-225°C; *H NMR (300 MHz,
DMSO-dg) 0 = 1.71 (s, 3H, CH3), 2.79-2.81 (m, 2H, CH>), 2.94-2.95 (m,
2H, CHy), 7.28-7.36 (m, 5H, H¥°™), 7.49-7.50 (m, 3H, H¥°™), 7.86-7.87

{ ) )\Ph (m, 2H, H¥™) 10.69 (s, 1H, NOH); *3C NMR (75 MHz, DMSO-ds) 6 =
11.4,25.9,32.4,126.0 (2C), 127.1, 127.6, 128.3 (2C), 129.5 (2C), 129.9 (2C), 130.8, 133.2, 134.6,
137.2, 1428, 146.2, 159.2, 165.9; HRMS (ESI-TOF) m/z [M + H]+ calc. for
C21H18N202 331.1441, found 331.1441; MS (El) m/z 330 (21%) [M], 105 (33%), 77 (35%), 43
(100%).

1.2. Synthesis of Ketoximes 1d.

1a 1d
Scheme S2.
To cooled (12 °C) solution of DCP 1a (3.0 mmol) and fresh-prepared n-butyl nitrite (3.6
mmol) in dioxane (15 mL) conc. hydrochloric acid (0.36 mL) was added dropwise and solution
was stirred at room temperature for 2 h. The reaction mixture was poured into cold water (100 mL)

and extracted with ethyl acetate (3%30 mL), combined organic phases were washed with water (50



mL), dried with magnesium sulfate and evaporated in vacuum. The residue was purified by column
chromatography eluting by petrol. ester / ethyl acetate 3:1.
(E)-5-(hydroxyimino)-3-(5-methyl-2-phenyloxazol-4-yl)-2-phenylcyclopent-2-enone (1d)

N-OH Yellow powder, yield 18% (0.19 g); m.p. 211-213°C; *H NMR (300 MHz,

o I DMSO-ds) § = 1.97 (s, 3H, CHs), 3.74 (s, 2H, CHy), 7.31-7.34 (m, 2H,

Q Harom), 7.37-7.43 (m, 3H, H*™), 7.52-7.53 (m, 3H, H¥°™), 7.85-7.87 (m,

O j g\ 2H, H™), 12,51 (s, 1H, NOH); **C NMR (75 MHz, DMSO-dg) J = 12.4,
o Ph

31.1, 126.3 (2C), 126.6, 128.3, 128.5 (2C), 129.6 (2C), 129.8 (2C), 131.3,
132.3,132.6, 140.9, 150.8, 151.9, 152.7, 159.6, 190.2; HRMS (ESI-TOF) m/z [M + H]+ calc. for
Ca1H1sN203 345.1234, found 345.1233; MS (EI) m/z 344 (30%) [M], 196 (19%), 154 (38%), 105
(48%), 77 (46%), 43 (100%).



I1. *H NMR monitoring of photoreaction 1d.
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Fig. S1. *H NMR monitoring of photoreaction of 1d in DMSO-ds induced by UV light (365 nm).



I11. DFT calculations
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Fig. S2. Energy profile of the [1,5]-shift and proton elimination of a 1a.



Cartesian coordinate columns of the optimized structure of compound 1’1 (B3LYP/6-

31g(d,p)

PCM=toluene

Imaginary Freq = 0
EE + Thermal Enthalpy Correction = -1051.265438
EE + Thermal Free Energy Correction = -1051.331207
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2.5859960



Transition state of [1,5]-shift of compound 1£°2 (B3LYP/6-31g(d,p), Berny algorithm)
PCM=toluene
Imaginary Freq = 1
EE + Thermal Enthalpy Correction = -1051.225175
EE + Thermal Free Energy Correction = -1051.290168
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Cartesian coordinate columns of the optimized structure of compound 1’3 (B3LYP/6-

31g(d,p)

PCM=toluene

Imaginary Freq = 0
EE + Thermal Enthalpy Correction = -1051.287096
EE + Thermal Free Energy Correction = -1051.352311

© 00 N o o A W N

I N N S T T o o e
O ©W 0O N O UM W DN R, O

O O 0O 0 2 0O 0O O O 0O oo oo oo o o o o

Ph

2.5408150
1.4198580
1.7736760
3.2026540
3.6921140
2.5339540
1.2890880
0.1313030
0.1600350
3.6884230
3.6097650
2.3840770
1.2257230
-1.2179310
-1.9035320
-1.2058690
4.8759950
-3.3686430
-4.1301980
-5.5197200

-0.7547770
-1.5040420
-2.9515310
-2.9624050
-1.6743700
0.7153610
1.3903220
0.5070270
-0.7639630
1.4661060
2.8545280
3.5067130
2.7741030
0.9604510
-0.2204900
-1.2832660
-1.4437670
-0.1330510
-1.2570800
-1.1900380

-0.0532280
-0.1523110
-0.0818160
0.0769560

0.0812740

-0.1387430
0.0166280

0.4216730

-0.4354350
-0.3933150
-0.5163300
-0.3810080
-0.0998080
0.0908190

-0.1343980
-0.3412280
0.1789820

-0.1207910
-0.4792200
-0.4621790



21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

I I T T r T T I T I T I T T T O O O O

-6.1607650
-5.4066520
-4.0141260
0.1473310
0.2795420
1.5095440
1.3151530
4.6376170
4.5096870
2.3264150
0.2716670
-3.6175730
-6.1053120
-7.2454960
-5.9028220
-3.4219810
-0.0647790
-0.6134120
1.1219380

-0.0026950
1.1179940
1.0564060
0.2702690
-0.4211760
-3.5018490
-3.4654360
0.9519420
3.4263020
4.5858610
3.2775450
-2.1681870
-2.0613970
0.0477130
2.0403990
1.9207780
1.2185060
-0.4587190
-0.0844040

-0.0945790
0.2584410
0.2480560
1.9434960
-1.4823570
-0.9926470
0.7711860
-0.4945910
-0.7211640
-0.4861120
0.0218390
-0.7674790
-0.7388070
-0.0848310
0.5442060
0.5254150
2.4439100
2.2347030
2.2828290



Cartesian coordinate columns of the optimized structure of compound 11 (B3LYP/6-

31g(d,p)
PCM=toluene

Imaginary Freq = 0
EE + Thermal Enthalpy Correction = -1396.426402
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Transition state of [1,5]-shift of compound 1’2 (B3LYP/6-31g(d,p), Berny algorithm)

PCM=toluene
Imaginary Freq = 1
EE + Thermal Enthalpy Correction = -1396.421476

EE + Thermal Free Energy Correction = -1396.505854
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Cartesian coordinate columns of the optimized structure of compound 13 (B3LYP/6-

31g(d,p)

PCM=toluene

Imaginary Freq = 0
EE + Thermal Enthalpy Correction = -1396.442785
EE + Thermal Free Energy Correction = -1396.529484
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IV. Molecular orbitals
Molecular orbitals of 1f and 2f according to B3LYP/6-31g(d,p) level of theory.
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V. UV-vis spectra of obtained compounds
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Fig. S3. Absorption spectra of an acetonitrile solution of 1c obtained under irradiation with
UV light (A = 365 nm); C = 3.0x10° M, T = 298°K.
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Fig. S4. UV absorption spectrum of diarylethene 1c in acetonitrile solution (C = 3.0x10° M,
T = 298°K).
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Fig. S7. Absorption spectra of an acetonitrile solution of 1d obtained under irradiation with UV
light (A =365 nm); C = 3.0x10° M, T = 298°K.

0,98
D
),78
N’OH

D, |

.

P!
o~ Ph
1d

0,3
0,18
0,02550 300 350 400 450 500 550 600

Wavelength (nm)
Fig. S8. UV absorption spectrum of diarylethene 1d in acetonitrile solution (C = 3.0x10° M),
T =298°K.
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Fig. S9. UV absorption spectrum of photoproduct 2d in acetonitrile solution (C = 3.0x10° M),
T = 298°K.
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Fig. S10. Absorption spectra of an acetonitrile solution of 1f obtained under irradiation with UV
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Fig. S11. Absorption spectra of an acetonitrile solution of 1f with 2 eq DIPEA obtained under
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Fig. S14. Absorption spectra of an acetonitrile solution of 1h obtained under irradiation with UV
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Fig. S15. UV absorption spectrum of diarylethene 1h in acetonitrile solution (C = 3.0x10° M),
T = 298°K.

0,98

0,78

0,58

0,38 2h

0,18

002539 280 330 380 430 480 530 580 630

Wavelength (nm)

Fig. S16. UV absorption spectrum of photoproduct 2h in acetonitrile solution (C = 3.0x10° M),
T = 298°K.
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Fig. S17. Absorption spectra of an acetonitrile solution of 1i obtained under irradiation with UV
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Fig. S18. UV absorption spectrum of diarylethene 1i in acetonitrile solution (C = 3.0x10° M),
T = 298°K.
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VI. Copies of *H and 3C NMR spectra
(E)-3-(5-methyl-2-phenyloxazol-4-yl)-2-phenylcyclopent-2-enone oxime (1c)
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(E)-5-(hydroxyimino)-3-(5-methyl-2-phenyloxazol-4-yl)-2-phenylcyclopent-2-enone (1d)

1254
373
—194

%_
r—
g

4 085

T T T T T T T T T T T T
125 120 115 11.0 105 100 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 2.0

3111
—1235

—190.15
—15964

i j j” JJ L . ‘ | PGPS TN 1 O

T T T T T T T T

T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ppm



VII. Copies of *H and *C NMR spectra of photoproducts
N-(5-methyl-1-oxo0-2,3-dihydro-1H-cyclopenta[a]naphthalen-4-yl)benzamide (2a)
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N-(5-methyl-3-0xo0-2,3-dihydro-1H-cyclopenta[a]naphthalen-4-yl)benzamide (2b)
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(E)-N-(1-(hydroxyimino)-5-methyl-2,3-dihydro-1H-cyclopenta[a]naphthalen-4-
yl)benzamide (2c)
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(E)-N-(2-(hydroxyimino)-5-methyl-1-oxo-2,3-dihydro-1H-cyclopenta[a]naphthalen-4-

yl)benzamide (2d)
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N-(5-methyl-2,3-dihydro-1H-cyclopenta[a]naphthalen-4-yl)benzamide (2e)
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N-(5-methyl-1-ox0-1,3-dihydronaphtho[1,2-c]furan-4-yl)benzamide (2f)
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N-(5-methyl-3-ox0-1,3-dihydronaphtho[1,2-c]furan-4-yl)benzamide (29)

000 0@ PN MM PN NN

1025
2
27
09
06
89
87
84
79
77
74
64
61
60
57
55
—577

259

| |
| [
(1] (o)
r o ' (0] ‘
| b Ll )
|
n M
Il
- | - "
¥ B R T e
2 2 5 3¢ 8 3
s b . = o 2
105 100 9.5 9.0 8.5 8.0 75 70 6.5 6.0 5.5 5.0 45 4.0 35 3.0 25
ppm
R 7 @ 8 2
g 2 g 3 2
[l | |

AR

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
ppm



VI1II. Copies of HRMS spectra
(E)-3-(5-methyl-2-phenyloxazol-4-yl)-2-phenylcyclopent-2-enone oxime (1c)

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Dry Heater 180 C
Scan Begin 50 m/z Set Capillary 4500 V Set Dry Gas 4.0 I/min
Scan End 3000 m/z Set End Plate Offset  -500 V Set Divert Valve Waste

Imenss. +MS, 0.0-1.0min #(2-59)
x10
2.0

331.1441

1.54 N

1.04

N
o»\Ph

622.0290
922.
05. 22.0098

1521.9715 2121.9456

2721.9309
0.0 m‘h l'lL da gl iy 1 l \ 1 l l .

500 1000 1500 2000 2500 miz

Intenss‘ +MS, 0.0-1.0min #(2-59),
x10

2.01 331.1441
1.59
1.03

053 338.3417
| 3531287

PR C2THTBNZO, NenH 337114
20001 331.1441

1500
10001
5004

|

25001 C2TH18N202, MmNa 353.13
05 353.1260

15001
1000

S - , [ .

330.0 3325 335.0 337.5 340.0 3425 345.0 3475 350.0 352.5 miz




(E)-5-(hydroxyimino)-3-(5-methyl-2-phenyloxazol-4-yl)-2-phenylcyclopent-2-enone (1d)

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 1.0 Bar
Focus Not active Set Dry Heater 200 C
Scan Begin 50 m/z Set Capillary 4500 V Set Dry Gas 4.0 I/min
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(E)-N-(1-(hydroxyimino)-5-methyl-2,3-dihydro-1H-cyclopenta[a]naphthalen-4-

yl)benzamide (2c)
Acquisition Parameter
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(E)-N-(2-(hydroxyimino)-5-methyl-1-oxo-2,3-dihydro-1H-cyclopenta[a]naphthalen-4-

yl)benzamide (2d)

Acquisition Parameter
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N-(5-methyl-3-ox0-1,3-dihydronaphtho[1,2-c]furan-4-yl)benzamide (29)

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
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