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Scheme S1. The chemical structures of coumarin-based materials.

+ =
HO o Yo W

80°C 8h

Zs X CMR-Ph (X, Y, Z=CH)
oF Y / CMR-0-Py (X =N;Y, Z = CH)
. lx CMR-m-Py (Y = N; X, Z = CH)
Y- CMR-p-Py (Z=N;X,Y = CH)

Scheme S2. The synthesis route of coumarin-based materials.
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Figure S1. The PL spectra of DMSO solvent. Excitation wavelength: 400 nm; Slit: 5 nm.
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Figure S2. The PL spectra of CMR-0-Py in DMSO at the concentrations of 1 and 10 uM,

respectively. Excitation wavelength: 400 nm; Slit: 5 nm.
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Figure S3. The DLS spectra of CMR-0-Py in DMSO at the concentrations of 1 and 10 uM,

respectively.
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Figure S4. UV-vis absorption spectra of (A) CMR-Ph, (B) CMR-0-Py, (C) CMR-m-Py, and
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(D) CMR-p-Py in DMSO/PBS mixture solution (100 uM) with different PBS fractions (fras).
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Figure S5. PL spectra of CMR-m-Py in DMSO/PBS mixture solution with different PBS

fractions (fess) at a concentration of 100 uM. Excitation wavelength: 405 nm; excitation slit:

1 nm; emission slit: 5 nm.
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Figure S6. PL spectra of CMR-p-Py in DMSO/PBS mixture solution with different fpes (100

uM). Excitation wavelength: 405 nm; excitation slit: 1 nm; emission slit: 5 nm.



PL intensity (x10° cps)

ot
a1
I

0.0 T T T T T T T 1
420 490 560 630 700
Wavelength (nm)

Figure S7. PL spectra of CMR-Ph in DMSO/PBS mixture solution with different fpes (100

uM). Excitation wavelength: 405 nm; excitation slit: 1 nm; emission slit: 5 nm.
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Figure S8. The DLS analysis of CMR-0-Py nanoaggregates in 90 vol% PBS solution (100

uM) after 1 and 10 min sitting, respectively.



Figure S9. The dipole moment of CMR-0-Py, CMR-m-Py, and CMR-p-Py, respectively,
calculated with TD-DFT using B3LYP functional with a 6-31G(d) basis set. u and p* are
dipole moments of the ground and excited states, respectively. An is the difference value

between p and p*.
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Figure S10. The frontier molecular orbitals and their relative energy levels of CMR-0-Py in

the ground and excited states. GS: ground state. ES: excited state.
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Figure S11. The frontier molecular orbitals and their relative energy levels of CMR-m-Py in

the ground and excited states. GS: ground state. ES: excited state.
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Figure S12. The frontier molecular orbitals and their relative energy levels of CMR-p-Py in

the ground and excited states. GS: ground state. ES: excited state.
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Figure S13. The frontier molecular orbitals and their relative energy levels of CMR-Ph in the

ground and excited states. GS: ground state. ES: excited state.
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Figure S14. PL spectra of CMR-0-Py nanoaggregates in DMSO/PBS (1/9, viv; pH = 7.4)

mixture solutions (100 uM) with different sulfide substances, amino acids, anions, and metal

ions (1 mM). Excitation wavelength: 405 nm; excitation slit: 1 nm; emission slit: 5 nm.



—— CMR-0-Py —— CMR-0-Py
0.6 — 0.6 - )
—F ——HsS
~05 Cl —05 H,S
—
804 ——SCNT §0.47 8042_
& CH,COO g ——8,0,"
-g 0 ——NO,~ -g H,PO,
] HSO,” 0 ——CIo,
=] _ =]
<o ——HSO; < Beta-Ala
' ——Gly
204 L-His
0.1
0.0 T T T 0.0 T B T T
300 400 500 600 700 300 400 500 600 700
Wavelength (nm) Wavelength (nm)
0.6 —— CMR-0-Py
— L-Pro
DL-Met
505+
£ —i
-Leu
[+
Q 0.4 ——L-Val
8 L-Thr
L03 ——GSH
ﬂ Cys
Na+
<02 K+
0.1
0.0 e
300 400 500 600 700

Wavelength (nm)

Figure S15. UV-vis absorption spectra of CMR-0-Py nanoaggregates in DMSO/PBS (1/9,

v/v; pH = 7.4) mixture solutions (100 uM) with different sulfide substances.
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Figure S16. (A) DLS analysis of CMR-0-Py nanoaggregates in DMSO/PBS (4/6, viv; pH =

7.4) mixture solutions (100 uM) and (B) their PL spectra without and with H2S (1 mM).
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Figure S17. PL spectra of CMR-0-Py nanoaggregates (100 uM in DMSO/PBS, 1/9, v/v; pH

= 7.4) in different pH values (A) without and (B) with H>S (1 mM). Excitation wavelength:

405 nm; excitation slit: 1 nm; emission slit: 5 nm.
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Figure S18. Photographs of CMR-0-Py nanoaggregates-adsorbed filter papers sensing H»S

gas during different times.
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Figure S19. Photographs of CMR-0-Py nanoaggregates-adsorbed filter papers sensing

different H2S concentrations.
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Figure S20. Cell viability of CMR-0-Py nanoaggregates with different concentrations.



Table S1. Calculation data of coumarin-based AlIEgens in So state.

Molecules  States Configurations EEV) A(hm) fos
CMR-Ph So1 H-1 — L (3%), H — L (91%), 3.26 379.78 0.16
H — L+1 (5%)
So2 H-1 — L (7%), H-1 — L+1 (5%), 3.68 337.32 0.52
H — L (8%), H — L+1 (79%)
Ses  H-1— L (74%), H-1 — L+1 (4%), 3.96 313.05 0.42
H — L+1 (14%), H — L+3 (4%)
CMR-0-Py So1 H-1 — L (7%), H — L (85%), 3.43 361.98 0.18
H — L+1 (7%)
So2 H-1 — L (22%), H-1 — L+1 (7%), 3.74 331.69 0.35
H — L (13%), H — L+1 (55%)
Sos H-1 — L (59%), H — L+1 (34%), 3.99 310.49 0.65
H — L+3 (3%)
CMR-m-Py So1 H-1 — L (6%), H — L (87%), 3.38 367.02 0.20
H — L+1 (6%)
So2 H-1 — L (18%), H-1 — L+1 (6%), 3.69 335.91 0.38
H — L (11%), H — L+1 (63%)
So3 H-1 — L (64%), H — L+1 (27%), 3.96 313.21 0.52
H — L+3 (3%)
CMR-p-Py S H-1—L(12%), H — L (78%), 3.52 352.19 0.21
H — L+1 (8%)
So2 H-1 — L (31%), H-1 — L+1 (6%), 3.73 332.16 0.24
H — L (20%), H — L+1 (41%)
So3 H-1 — L (48%), H — L+1 (47%), 4.02 308.56 0.72

H — L+3 (2%)

*  Calculated with TD-DFT at the level of B3LYP/6-31G*. So1, So1, and Sgz denoted the
first, second, and third vertical transition from the So state to the Si, Sz, and S,
respectively, and fos denoted oscillator strength between the ground and excited states.



Table S2. Calculated data of coumarin-based AIEgens in S; state.

Excited i i
Molecules Configurations E (eV) A (nm) fos
states
CMR-Ph S0 H — L (98%) 2.44 507.84 0.07
CMR-0-Py S0 H — L (96%), H — L+1 (2%) 2.60 476.07 0.08
CMR-m-Py S0 H — L (97%) 2.56 483.92 0.08
CMR-p-Py S0 H — L (96%), H — L+1 (2%) 2.67 464.37 0.08

*  Calculated with TD-DFT at the level of B3LYP/6-31G*. Si0 denoted the first vertical
radiation from the S; state to the So state, and fos denoted oscillator strength between the

ground and excited states.

Table S3. Molecular dipole moments of coumarin-based AIEgens in So and S; states.

Molecules States X (Debye) Y (Debye) Z (Debye) Total (Debye)
CMR-Ph So -0.1818 -2.0241 -0.0433 2.0327
S1 -0.1818 -2.0241 -0.0433 2.0327
CMR-0-Py So -0.1226 -3.8467 0.0002 3.8487
S1 -5.5749 -1.5321 -0.0001 5.7816
CMR-m-Py So -2.3291 -3.6224 0.0001 4.3066
S1 -4.4721 -3.5658 0 5.7197
CMR-p-Py So -3.5393 -1.5697 0.0001 3.8717
S1 -2.104 -3.59 0 4.1611

*  Calculated with TD-DFT as the level of B3LYP/6-31G*.



96£'C — ~G0'€
1€z'9— =660
9£8°'9
GGg'9~ —/10¢
9€6'9 17101
266°9
819'L = A4 0
ovw&\ /B._
0022 o
oo &
¥02'8 d
¥69'8

0zeLL — -16°0

610

uo378R5
CMR-Z-Py
\

25

35

45 40

90 85 80

10.0 95

10.5

12.0

12.5

1.5

20

3.0

5.0

70 65 60 55

7.5

1.0

1.5

3.0

Chemical shift (ppm)

'H NMR spectrum of CMR-0-Py.

¥85°8L —

677901
£85°901
$02°0LL ~
800°ZLL w
86L°ELlL
086°SLlL
LAy 9ZL —

8cv'GEL ~
12€8€L
69¢'8¥1L

L/G7LGL \
196°€GL ~\
668'vSL 7
005651 N
€€6'651

U0059-2
CMR-Py1

10

60 50

70

T T T
130 120 10 100
Chemical shift (ppm)

T
140

T
150

T
170

T
180

13C NMR spectrum of CMR-0-Py.



Intens. +MS, 0.5-0.9min #30-51
x106

296,021

oL | | e

2056 295 8 296.0 206.2 ' 206.4 ‘ 296.6

mi/z

HRMS spectrum of CMR-0-Py.
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