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1. Ball mill equipment

The mechanochemical reactions were carried out in a RETSCH Mixer Mill MM 400.
Reactions on a 1 mmol scale were performed in stainless steel milling vessels (10 mL
volumetric capacity) with three stainless steel milling balls (7 mm in diameter). All other
mechanochemical reactions were done in stainless steel milling vessels (5 mL volumetric
capacity) and two stainless steel milling balls (7 mm in diameter).

Figure S1. Stainless steel milling vessels used in mechanochemical reactions; left: 5 mL,
right: 10 mL.
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2. NMR spectra

"H NMR (400 MHz, CDCl3) spectrum of compound 3aa
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"H NMR (600 MHz, CDCls) spectrum of compound 3ab

340

+-320

L300
280

260
1240
1220
200
L180
160
140

120
100

80
60

H40
+20

20

SH'e—

N=

N\

Me

Cl

3ab

=S0€

90 85 80 75 7.0 65 o (spgm) 55 50 45 40 35 30 25 20 15 1.0 05 0.0 -05
BC{'H} NMR (151 MHz, CDCl;3) spectrum of compound 3ab

9.5

L5 12.0 115 11.0 105 10.0

340
320

300
280

1260
240
1220
-200
180
160
140
120
100

80
160
40
+20
0
L-20

£&e—

EPM SE'AL
EpDOTL
Epm L

£6'¥—

ez
82’821
288zl
00’621
20621
95621
zL1gl
59561\
802E1~>
9L L51
mmﬂmﬂuﬂ
05T —

£8'P91~
585991

S
3ab

Me

-10

230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

40



30U
340
1320
+300
1280
260
240
t220
1200
L180
160
140
120

100
80
160
+40
120
0
20
380
360

340
+320
1300
280
260
240
1220
-200
180
1160
140
120
100
180

60

40

L20

+-20
+-40

T
1.0 05 00 -05

1.5

2.0

S5

= Te6T L

2.5

T
3.0

/7
N=

N

"H NMR (600 MHz, CDCI3) spectrum of compound 3ac

Me

|
s
EPM6'9L
L e BBNRW
¥ DM bLL
L n 556
< ziel
o€zl
| o 6421
I L5z
Lsz1
™ L521
M 1521
£ L9z
= L
] 08z
E] €8zl
621
3 9621
61El
5 9zE1-5
-2 8zEl
~ 501 ™ _mQN
JSS61 £€€1
e Lo 69E1
Pwmp :Q\
' L0y
ufmm.“ pRTe
>
002
n y
s SPIT—
= 8991—

T
9.0

T
9.5

3ac

12.0 11.5 11.0 10.5 10.0

BC{'H} NMR (151 MHz, CDCl;) spectrum of compound 3ac

-10

60 50 40 30 20 10

70

80

90

110 100

1 (ppm)

120

130

/7
N=
CF;
3ac
200 190 180 170 160 150 140

N\

220 210

230

Me

t0



S6

YF NMR (376 MHz, CDCl3) spectrum of compound 3ac
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BC{'H} NMR (151 MHz, CDCl;3) spectrum of compound 3ad
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"H NMR (400 MHz, CDCI3) spectrum of compound 3ae
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BC{'H} NMR (101 MHz, CDCl;3) spectrum of compound 3ae
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BC{'H} NMR (151 MHz, CDCl;3) spectrum of compound 3af
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"H NMR (400 MHz, CDCl3) spectrum of compound 3ag
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BC{'H} NMR (101 MHz, CDCl;3) spectrum of compound 3ag
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BC{'H} NMR (151 MHz, CDCl;3) spectrum of compound 3ah
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BC{'H} NMR (101 MHz, CDCl;3) spectrum of compound 3ai
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BC{'H} NMR (101 MHz, CDCl;) spectrum of compound 3aj
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BC{'H} NMR (151 MHz, CDCl;3) spectrum of compound 3ak

-10

10

20

30

40

50

60

70

o o =] =} o =) o = =] =
o 4 N =3 @ ©° + I =] = =) o = 51
o~ o~ o ~ — — - - — & ©° + ~ h

h h h h I I ! L I 1 1 i h H
rer—
Le—
5c—
bzE—

EPMB'9L
14

EpM b'LL

66—
0821~
T
8LeT—
Ebp1—
9'691T—

ehLr—

80

90

100

110
f1 (ppm)

120

Me

Me

Me

3ak
220 210 200 190 180 170 160 150 140 130

230

t0

"H NMR (600 MHz, CDCl3) spectrum of compound 3ba

200
190
L180
170
160
H150
L140
130
120
110
100
Lao

+80

70
60

50

40
30
20

10
0

-10

/7
N=

N

Br

3ba

HIILA

=-L01
8I'y
S1'e

=00

30 25 20 15 10 05 0.0 -05

35

45 40

5.0

95 90 85 80 75 7.0 65 60 55
1 (ppm)

10.0

11.0 105

115

12.0




S15

BC{'H} NMR (151 MHz, CDCl;3) spectrum of compound 3ba
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BC{'H} NMR (101 MHz, CDCls3) spectrum of compound 3bb
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BC{'H} NMR (101 MHz, CDCl;3) spectrum of compound 3ca
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BC{'H} NMR (101 MHz, CDCls) spectrum of compound 3¢b
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3. Photophysical properties
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Figure S2. Fluorescence excitation spectra of 3aa-3ag in 1,4-dioxane (0.02 mM), the
emission wavelengths were 480 nm for 3aa and 3ae, 484 nm for 3ab, 488 nm for 3ac, 505 nm
for 3ad, 485 nm for 3af and 478 nm for 3ag. Small bands at half wavelengths (around
250 nm) are caused by the second order diffraction of the grating.
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Table S1. Spectral and photophysical properties of compounds 3aa-3ag in 1,4-dioxane:
absorption maximum A%, absorption coefficient maximum &mq, fluorescence maximum

M,4x, fluorescence quantum yield ¢ determined using quinine sulfate as a reference.

Compound — A max /nm  emax / 10 L mol! ecm™ A pqx / nm 7
3aa 364 1.43 477 0.23
3ab 366 1.72 478 0.26
3ac 367 1.48 481 0.15
3ad 377 1.12 506 0.14
3ae 375 1.94 477 0.15
3af 376 1.79 479 0.25
3ag 368 1.93 475 0.28

The fluorescence quantum yield was determined using quinine sulfate as reference:

Fifn?
57 . 2Pf
Fefin2 "

g
@y =

sz and @} are the fluorescence quantum yield of the investigated compound in 1,4-dioxane and
quinine sulfate in 0.05 M H>SOs, respectively. ' and F**are the integrated intensities, and f. is
the absorption factor (f, = 1 — 10~“+ with the absorbance A). The refractive indices of the

sample and reference solution (1,4-dioxane and water) are 7, and 7, respectively.
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