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I. Solvent effects (NMR spectra of reaction mixtures)

I.1. Diarylethene 1la
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Solvent: toluene
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Solvent: EtOAC
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Solvent: acetone
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Solvent: N-methyl-2-pyrrolidone
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1.2. Diarylethene 1b

>
o

Solvent: MeCN

o',

L e . 5

9\
Siic—
6T~
OT'E~

1L
bZ'L
6L
1€¢
vEL
LEL
6€L
EbL
Sk'L
8bL
0S¢
€SL
LS
65L
2oL
€9
9L
691
L'l
bL LA
LLLN

1984

884~
065
mm.n\
86¢
608
rs
w8
SZ'8
€16~
S1'67

PEOT—

+ 80T

| b
N

¥ 807

T
10.0

T
10.5

5.5

T
95

Solvent: DMF

oz
992\

e | 400)

> /bl

b T

68C—

e~ S

12

€S¢

(St

65¢

9L

€94y \_

9| N

69¢ S

(744

218
8
T8
€16~
s16”

bEOT— S

it S
et
st

° 2T
4 *Zr'0
»#68'1

o

‘Jl.o_o

T
10.0

T
10.5

T
7.0

T
75

8.0

T
85

T
9.0

9.5

ppm



: toluene

Solvent

or'e
%07\

€12
SL2
e
6/

e

12¢
veL
6Tt
ZEL
PEL
LEL
6£L
444
Sk
nv.ﬁ
151
€S
LS
651
194
€97
99,1
89'L1
L
SLL
we
88U~
165
S6L
86,
ors

4 8:]
'8
'8
ET'6n
ST'67

SE0T—

/

2 s

N ——
%]
un
“

8RG ™
—~—00

= 80T

illJde

: MeNO,

Solvent

99T~
Sl
6
ore—

12¢
1€¢
SEL
Sk
8b'¢L
1S¢
€SL
LS
6SL
19¢
€9¢
991
6941

8
sT'8
AN
s1'6”

pPEOT—

it s

"
I 1
S PRe=—r—
-

= 60T
= 6v'0
/6T

JUL

lml 001

25

30

10.5 10.0 9.5 9.0 8.5 8.0 75

11.0



. CHzClz

Solvent

9T~
SLie~

THE—

Sk
8b'L1
1S¢
£S¢L
£5¢
(SL
65'¢
19¢
£€9¢
997
89+
VA4
SLLA
LLEAN
88U~
061
S6L
86
608
4
8
P8
Zr6~
s16”

PEOT—

s

6b'E
WB.N

p6'1

=00'T

=£5'0

: EtOH

Solvent

10T
€07
0’71
8071
E8T—
19¢C
S9e
LT

06¢C
£6C
POE~
80€
or'e
1PE
Ep'E
SP'E
BT
oL
€€
SEL
9E'L
6€L
bb'Lq
JA4A
1S4
25
€S
oS¢
851
09'¢1
297
S99
89
1LLA
bL'LA
= 'AA
L8
mwNV
608
Z.mﬂ
12’8

b8

U6~
vi'6”

SE'0T—

/.1l

= 00T

10.0 9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0

10.5

ppm



Solvent: EtOAC
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Solvent: acetone
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Il. NMR monitoring of photoreactions of diarylethene 1a

Acetone-ds, C = 0.063 M.
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I11. Photosensitizer effect (NMR spectra of reaction mixtures)

Table S1. The effect of UV sensitizers on the yields of photoproducts®

. Time Yields
No. Sensitizers h) 5a | 3a
1 Coumarin 30 17 80 | 20
2 Perylenetetracarboxylic dianhydride 17 83 | 17
3 Erythrosin B 17 82 | 18
4 Coumarin 1 17 81 | 19
5 6-Ethoxy-3-methyl-1H-phenalen-1-one 17 80 | 20
6 Naphthalene” 17 69 | 30
7 Phenanthrene 15 78 | 22
8 Pyrene 26 81 | 19
9 4-Dimethylamino-4'-nitrostilbene 17 94 | 6
10 | 5,10,15,20-Tetrakis(4-bromophenyl)porphyrin 11 84 | 16
11 Benzophenone 36 85 | 15

0.1 eq. of sensitizer with 1 eq. of diarylethene in 2 ml acetone;
® Scaling down does not affect the yield of the by-product.

Sensitizer: coumarin 30

(o2
:
o
=

Q
o
oo}
J
/

833
/830
8.10
=808
~7.95
7.84
-7.82
7.79
17.77
7.74
769
7.66
7.64
762
7.59
7.57
7.50
748
745
§43
—5.24

/892

10.87=

e
o

11.07=
1.12

1 . v . - - - - . T v - T
95 9.0 85 8.0 7.5 70 6.5 6.0 5.5 5.0

4.5

270

g\ JU LN
o N /] N Ul

—2.37

0.65-



o€ET—
oLz
bZ'5—
ebo
St
L]
621
9S'L 1

@ 65

T 19

= €97
99¢

2

= v

c %L

= &L

T g4

L e

= 6L

< B.mw

9 o’
6287

= s/

m

..rU 688~

o 687

+—

[«B]

c

2

[«B]

o

o

8 wo—

=

wn

c

[«B]

(7p]

bogef

hzsw
Reoe

=E0F

Mz
oIl

0T|

FOU'T

T
6.5

T
10.0

T
25

T
35 3.0

T T T T T T T
9.0 8.5 8.0 725 70 6.0 5.5 5.0 4.5 4.0
ppm

T
9.5

10.5

Sensitizer: erythrosine B

otic—

=190

0Le

bTS—
g
Sk
Lyt
0S¢
€S,
9S¢L
65
19¢
oL
9941
894
bl
LA
6L
28N

b8~
08
018"
08—
mm.w\.

068~
2687

01—

——

~og
r~e6'c
=pb'0
N
bl

=0T

—
M =00'€

MBEL

T
6.5

T T T T T T
10.0 9.5 9.0 8.5 8.0 75 7.0 6.0 5.5 5.0 4.5 4.0 35 3.0 25
ppm

10.5



Sensitizer: coumarin 1
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Sensitizer: naphthalene (0.1 eq.)
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IV. Amine effect (NMR spectra of reaction mixtures)

Table S2. *H NMR chemical shift signals (ppm) of tertiary amines after reaction completion.

Amines Starting values Values after photoreaction

EtaN 0.93(t, J=7.2 Hz, 3H, CH3) | 1.20 (t, J = 7.2 Hz, 3H, CHs)

3 2.43(q, J=7.2 Hz, 2H, CH,) | 3.04 (q, J = 7.2 Hz, 2H, CH,)
DABCO 2.73 (s, 12H, CH,) 3.24 (m, 6H, CHy)

3.66 (m, 6H, CH,)

3.66 (5, 3H, CHy)

3.76 (s, 3H, CHy)

6.93 (s, 1H, H™™™)

7.30 (s, 1H, H™™)

1-Methylimidazole 7.14 (s, 1H, H™")

7.43 (s, 1H, H™™)

7.66 (s, 1H, H™™)

8.39 (s, 1H, H™™)

Amine: DABCO (1 eq.)
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Amine: Et;N (after irradiation)
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Amine: pyridine
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Amine: n-butylamine
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Amine: 1-methylimidazole (0.1 eq.)
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Amine: 2,2,6,6-tetramethylpiperidine
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V1. Photostability of photochromic compounds

Dependence of the normalized optical density at the absorption maximum of photoinduced

isomer B of diarylethene 5 on the irradiation time without (black points) and with imidazole (red

points) (solvent — acetonitrile, C = 1.4¢10° M, C(imidazole) = 1.03-10° M, A" = 365 nm, T =

293 K).
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Dependence of the normalized optical density at the absorption maximum of photoinduced
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points) (solvent — acetonitrile, C = 1.4¢410° M, C(imidazole) = 1.03-10° M, A" = 365 nm, T =

293 K).
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Dependence of the normalized optical density at the absorption maximum of photoinduced

isomer B of spiropyran 8 on the irradiation time without (black points) and with imidazole (red
points) (solvent — acetonitrile, C = 1.4¢10° M, C(imidazole) = 1.03-10° M, A" =

293 K).
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'H NMR spectrum of compound 3a (CDCls)

VII. Copies of NMR spectra
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3C NMR spectrum of compound 3a (DMSO-ds)
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'H NMR spectrum of compound 3b (DMSO-ds)
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'H NMR spectrum of compound 4
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'H NMR spectrum of compound 5
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'H NMR spectrum of compound 6
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VIII. Copies of HRMS spectra
Compound 3a
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Compound 3b

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 4500V Set Dry Gas 4.0 I/min
Scan End 3000 m/z Set End Plate Offset -500 V Set Divert Valve Waste
Intens4. +MS, 0.0-1.0min #(1-60)
x10°%4 306.1112
338.3397
"Ny °
1.5
N
0]
of >’
Me
1.0 348.1217
391.2823
0.51
355.3661
322.0474 SIUA03F
328.0928 ’ ]
0.0- Vs " I\ ll .ll .l .h L‘L L J. .l A‘ll
300 320 340 360 380 400 m/z
ImensA +MS, 0.0-1.0min #(1-60)
x10
19 348.1217
0.5 355.3661
349.1258
0.0 344)?5753450722 A 350.1297 352.3169 354.3326 356.3680
. C19H16NO 3 ,306.11
1 -
o.
! Ci5H12N70 30611
1 p
O.
x1('.)]l C21H18NO4 ,348.12
23 348.1230
1 ~
349.1264
o /\__ 350.1297
344 346 348 350 352 354 356 miz



Compound 4
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Compound 5
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