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Table S1. Crystallographic data of 1-4.

Compound
formula
formula
weight
crystal
system
space group
a/A
b/A
c/A
a/®
p/e
v/®
v/ A
z
T/K
R1
R: (all data)
wR,
WwR, (all data)
G.O.F.
CCDC

1
Ci3Hau BN,
336.23

monoclinic

P2,/c
7.5903(3)
15.2696(6)
16.0589(7)
90
92.043(4)
90
1860.06(13)
4
120
0.0763
0.1317
0.1967
0.2617
1.050
2379690

2
CuaHz; BN
335.23

monoclinic

P2:/n
9.1472(13)
21.758(2)
9.8661(12)
90
106.220(14)
90
1885.4(4)
4
120
0.0762
0.1828
0.1529
0.2084
1.044
2379691

3
CxsHu BN
349.26

monoclinic

P2,/c
8.0933(4)
15.3063(7)
16.4990(8)
90
96.802(5)
90
2029.49(17)
4
120
0.0605
0.1040
0.1379
0.1621
1.039
2379693

4
C24 H23 B NZ
350.25

monoclinic

P2,/c
7.9199(7)
15.2320(14)
16.2310(15)
90
91.019(8)
90
1957.7(3)
4
120
0.0623
0.0980
0.1529
0.1758
1.045
2379694
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Figure S1 N- - - H hydrogen bonding in 1 (The distance is indicated between the

C---N atoms.)

Figure S2 Packing structure of 1 viewed down a-axis.
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Figure S4

Packing structure of 2 viewed down c-axis.
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Intermolecular C-H- - - m interactions in 3.
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Packing structure of 4 viewed down g-axis.

Figure S7
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Figure S8 PXRD measurements for 1 (a), 2 (b), 3 (c), and 4 (d). 1_sim, 2_sim, 3_sim, and
4 sim are simulated XRD patterns, respectively. 1 UV_NIR and 4 _UV_NIR represent
PXRD patterns of compounds exposed to UV light (365 nm) and then to NIR light (850
nm) for 10 minutes.
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Figure S9 Photos of 1 and 4 before and after UV exposure. Photos that change color over
time after turning off UV.
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Figure S10 Time-dependent solid-state UV spectra of compounds 1 (a) and 4 (b) under

UV irradiation.
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Figure S11 Time-dependent luminescence spectra by UV exposure of 1 (a) and 4 (c)

and luminescence spectra of 2 and 3 (b).
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Figure S12 PXRD measurements of 1 (a) and 4 (b) conducted before and after UV

irradiation.
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Figure S13 IR spectra of 1 (a) and 4 (b) measured before and after UV irradiation.
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Figure S15 N 1s XPS core-level spectra of 4 before (a) and after (b) irradiation. The red
dashed lines depict the resolved peaks, with the sum shown by the black solid lines. The

black dashed lines indicate the baseline.
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Figure S16 Photothermal cycling curve for 4_UV (850 nm, 0.3 W/cm?).



Calculation Method for Photothermal Conversion Efficiency (n)

The specific heat capacities of 1 and 4 were calculated using DSC measurements and
Ag,S (around 0.7 J/(g-K)) as the reference material. The specific heat capacity (Cp) is
defined as Cp = Q / (m x AT), where Q is heat (/) and m is mass (g). In the temperature
range of 40-80 °C, the specific heat capacity of 1 is 1.12-1.26 J/(g-K), while that of 4 is
1.06-1.21 J/(g-K) (Figure S13). To calculate the thermal conversion efficiency, the
average specific heat capacity from 40 to 80 °C was used.

1.6

14

1.2\

1.0F

Cp (J/(g"K))

0.8

0.6

40 50 60 70 80
Temperature / °C

Figure S17 Specific Heat Capacity from 40 to 80 °C.

Given the information on absorbance, photothermal temperature, and heat capacity,
the rough photothermal conversion efficiency (n) can be calculated using the method
described in Ref. 23 of the main text.

dT
mcpa = Qs - Qloss

Here, m (using 30 mg for 1 and 50 mg for 2) and C, represent the mass and heat capacity
of the solid, respectively, and Q; is the photothermal energy input from irradiation,
expressed by the following equation:

Q,=1(1-R),
where [ is the laser power (0.3 W/cm™), and R is the reflectance at the excitation
wavelength of 850 nm (Figure S14). Qs is the thermal energy lost to the surroundings,
which is approximately proportional to the linear thermal driving force:



Qpss =hS(T-T

where h is the heat transfer coefficient, S is the surface area of the container, and T,,,,

N urr)

is the ambient temperature. When the temperature reaches its maximum, the system
reaches equilibrium (Figure S14). Thus,

Qs - Qloss = hS(Tmax - Tsurr)
(Trmax - Tsurr) is 54.2 K for 1_UV and 58.9 K for 4_UV. The conversion efficiency n is
calculated as:

_ h'S(Tmax - Tsurr)
=71 -R)
To determine hS, we introduce the dimensionless driving force & as follows:
0= T- Tsurr
Tmax - Tsurr
Derive 0 with respect to T and we get
do Qs hs6
dt me(Tmax - Tsurr) me
When the laser is off, Q; = 0, thus:
ao B hs@
dt me
Integrating, we get:
mC
t=——"ing
hs

Therefore, hS can be calculated from the slope of the cooling time vs. In & plot (Figure
S14). hS is found to be 1.19919x10-3 J/(Ks) for 1_UV and 2.39846x1073 J/(Ks) for 4 _UV.
According to the equation, the conversion efficiency n for 1_UV and 4 _UV is finally
calculated to be 66% and 82%, respectively.



(a) 100F
80}
§ 60}
a0t
20t
400 600 800 1000 300 500 Sin pre
Wavelength / nm Wavelength / nm
(C) 100F (d) 200F
180
e 160
© 80f,
- 140
? L} "
‘E % ?Emzo
5 80F % £
g b = 100
£
2 80
401 60F y=-29.777x + 58.198
2 =
sl R°=09487
80 100 120 140 160 180 4 -3 -2 A 0
Time/s Ing
(€) 100F ()
. 200}
. 180}
© 80
z |y , 19
2 . 3
E 60k . g 140}
@ L] =
Q. =~
g 120}
.
40} 100F v = .23661x + 71.609
R2 = 0.9603
80}
80 100 120 140 160 180 6 5 4 3 2 4 0
Time/s ing
Figure S18 UV-Vis-NIR diffused reflectance spectra of 1 (a) and 4 (b) before and

after UV irradiation for 10 min. The cooling curve of after irradiation of 1_UV (c) and

4 UV (e) with 850 nm laser (0.3 W cm) and its corresponding time-Ind linear curve (d,
f).



