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Table S1. Crystallographic data of 1w and 1.
Compound 1w 1

formula C52 H42 Cl12 N8 O11 Sn2 C26 H18 Cl6 N4 O4 Sn
formula weight 1617.71 781.83
crystal system monoclinic monoclinic
space group P21/c P21/c

a / Å 16.2608(5) 8.2116(2)
b / Å 16.4969(5) 24.2462(7)
c / Å 23.1911(7) 14.1698(4)

 / º 90 90

 / º 103.600(3) 100.268(3)

 / º 90 90
V / Å3 6046.6(3) 2776.03(13)

Z 4 4
T / K 120 120

R1 0.0461 0.0290
R1 (all data) 0.0682 0.0418

wR2 0.0929 0.0617
wR2 (all data) 0.1048 0.0653

G.O.F. 1.039 1.053
CCDC 2417348 2417349
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Figure S1 Hydrogen Bonding around water molecules in crystal 1w.

Figure S2 Thermogravimetric analysis (TGA) for 1w (a) and 1 (b).

Figure S3 Powder X-ray diffraction (PXRD) patterns of the as-synthesized samples 1w (a) and 1 (b).
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Figure S4 Electrical conductivity measurements of 1w and 1 pellets.
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Figure S5 Face index results for 1w (a) and 1 (b), along with the indentation directions in 
nanoindentation and their corresponding crystal structures.

Figure S6 Stress-strain curves from the three-point bending test of the 1w crystal, along with a table 
outlining the thickness and width of each crystal.
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Figure S7 Depth dependence of the reduced modulus (a) and hardness (b) for 1w and 1.

Table S2 Table of elastic moduli obtained from three-point bending tests on selected elastic 
crystals.

Compounds Elastic Modulus (GPa)

MMIAB[1] 1.3

BTP[2] 1.6

1w 2.3

CXC[3] 2.41

P-2[4] 2.45

OXB[3] 3.24

P-1[4] 3.51

BZC[3] 3.56

EHMAPA[5] 3.73

BZF[3] 4.33

BZB[3] 5.51

DMPIN[6] 6.0

EC3[7] 6.07

Cu(acac)2
[8] 8.0
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EC2[7] 8.95

Table S3 Table displaying the reduced moduli (Er) and hardness (H) values obtained from 
nanoindentation tests of selected reported elastic organic and metal complex crystals.

Compounds Er (GPa) h (GPa)

1 1.84 0.40

Cu(acac)2 (101) [8] 4.8 0.20

TDD[9] 5.37 0.13

DPZ[10] 5.83 0.26

Terpy-N (001) [11] 7.5 0.45

EC3[7] 8.4 0.29

Terpy-A (001) [11] 9.3 0.75

1w 10.6 0.59

Cu(acac)2 (10 ) [8]1̅ 11.3 0.38

EC4[7] 12.5 0.37

EC2[7] 12.8 0.23
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Figure S8 Results of calculations on intermolecular interaction energies using DFT. Results of 
calculations on intermolecular interaction energies using DFT. Ehost(2-) and Eguest(2+) were calculated using 
unit cells charged with -2 and +2, respectively. Etot and Edisp represent the total energy of the system 
and the energy contribution from the dispersion correction, respectively.
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Figure S9 Repeatability of the mechanochromism of 1w in PXRD.

Figure S10 Emission spectra (λex =350 nm) of 1 before and after grinding.

9



Calculation Method for Photothermal Conversion Efficiency (η)

The specific heat capacities of 1 was calculated using DSC measurements and Ag2S (around 
0.7 J/(g·K)) as the reference material. The specific heat capacity (Cp) is defined as Cp = Q / (m 
× ΔT), where Q is heat (J) and m is mass (g). In the temperature range of 40-90 °C, the specific 
heat capacity of 1 is 1.10-1.39 J/(g-K) (Figure S9a). To calculate the thermal conversion 
efficiency, the average specific heat capacity from 40 to 90 °C (1.26 J/(g-K)) was used.

Given the information on absorbance, photothermal temperature, and heat capacity, the 
rough photothermal conversion efficiency (η) can be calculated using the method described 
in Ref. 38 of the main text. 

𝑚𝐶𝑝
ⅆ𝑇
ⅆ𝑡

= 𝑄𝑠 ‒ 𝑄𝑙𝑜𝑠𝑠

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

𝑄𝑠= 𝐼(1 ‒ 𝑅)

where I is the laser power (0.3 W/cm-2), and R is the reflectance at the excitation wavelength 
of 850 nm (Figure S9b). Qloss is the thermal energy lost to the surroundings, which is 
approximately proportional to the linear thermal driving force:

𝑄𝑙𝑜𝑠𝑠= ℎ𝑆(𝑇 ‒ 𝑇𝑠𝑢𝑟𝑟)

where h is the heat transfer coefficient, S is the surface area of the container, and Tsurr is the 
ambient temperature. When the temperature reaches its maximum, the system reaches 
equilibrium (Figure S9c). Thus,

𝑄𝑠 ‒ 𝑄𝑙𝑜𝑠𝑠= ℎ𝑆(𝑇𝑚𝑎𝑥 ‒ 𝑇𝑠𝑢𝑟𝑟)

(Tmax - Tsurr) is 84.3 K for 1. The conversion efficiency η is calculated as:

=
ℎ𝑆(𝑇𝑚𝑎𝑥 ‒ 𝑇𝑠𝑢𝑟𝑟)

𝐼(1 ‒ 𝑅)

To determine hS, we introduce the dimensionless driving force θ as follows:

𝜃=
𝑇 ‒ 𝑇𝑠𝑢𝑟𝑟

𝑇𝑚𝑎𝑥 ‒ 𝑇𝑠𝑢𝑟𝑟

Derive  with respect to T and we get𝜃
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𝑑𝜃
𝑑𝑡
= ‒

𝑄𝑠
𝑚𝐶𝑝(𝑇𝑚𝑎𝑥 ‒ 𝑇𝑠𝑢𝑟𝑟)

‒
ℎ𝑠𝜃
𝑚𝐶𝑝

When the laser is off, Qs = 0, thus:
𝑑𝜃
𝑑𝑡
= ‒

ℎ𝑠𝜃
𝑚𝐶𝑝

Integrating, we get:

𝑡=‒
𝑚𝐶𝑝
ℎ𝑠

𝑙𝑛𝜃

Therefore, hS can be calculated from the slope of the cooling time vs. ln θ plot (Figure S9d). 
hS is found to be 4.2808×10-4 J/(Ks) for 1. According to the equation, the conversion efficiency 
η for 1 is finally calculated to be 63%. 

Figure S11 (a) Specific heat capacity of 1, measured from 40 to 90 °C. (b) UV-Vis-NIR diffused reflectance 
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spectra of 1. (c) The cooling curve of 1 after irradiating with 850 nm laser (0.3 W cm⁻²) (c), along with its 
corresponding time-ln(θ) linear curve (d).
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