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Table S1. Crystallographic data for bis-p-methoxycarbonyl-phenydisulfide.

bis-p-methoxycarbonyl-phenydisulfide

Empirical formula C16H1404S2
Formula weight 334.39
T (K) 296(2)
Crystal system Triclinic
Space group P-1
a(h) 5.9491(2)
b (A) 7.7335(2)
c(A) 18.0739(5)
a(® 78.850(2)
B(°) 86.349(2)
7 () 75.441(2)
V (R3) 789.54(4)
VA 2
GOF2 1.028
Rint 0.0331
Final R indices
[1>20(1)]
R1b 0.0353
wR2¢ 0.0808
All data
R1b 0.0603
wR2¢ 0.0911
Large?é_pg";‘)k/ hole 0.170/-0.184

'S = [YW(Fo? — Fe2)? / (Nabs— Nparam)¥2 1 R1 = S||Fol—{Fell / SIFol; & WR2 = [YW(Fo? — F2) | SWFo2V2 w = 1/[0%(F?) +
(@P)? + b] where P = (max(Fo?,0) + 2 F.?)/3 with a = 0.0376 and b = 0.1886.



Table S2. Crystallographic data for compounds 1 and 2 at 110 and 296 K.

Lok Looek 2110k 2206K
Empirical formula C7HsCuO2S  C7HsCuO2S  CgH7CuO2S CgH7CuO2S
Formula weight 216.71 216.71 230.74 230.74
T (K) 110(2) 296(2) 110(2) 296(2)
Crystal system Orthorhombic Orthorhombic Monoclinic  Monoclinic
Space group P bca P bca Pn Pn
a(A) 6.8485(6) 6.8406(4) 3.9552(3) 3.9602(12)
b (A) 5.7083(6) 5.7192(3) 19.0468(16) 19.026(6)
c (A 33.959(4) 34.028(2) 5.2605(4) 5.2746(17)
B () - - 93.184(4)  93.343(16)
V (A3) 1327.57(14) 1331.27(14) 395.68(5) 396.7(2)
Z 8 8 2 2
GOF2 1.110 1.026 1.076 1.052
Rint 0.0343 0.0388 0.0229 0.0243
Final R indices
[I>20(1)]
R1Pb 0.0342 0.0298 0.0191 0.0185
wR2¢ 0.0632 0.0541 0.0457 0.0448
All data
R1b 0.0600 0.0486 0.0201 0.0194
wR2¢ 0.0702 0.0588 0.0461 0.0453

Largest peak/hole (e~ A3 0.512/-0.440 0.353/-0.354 0.332/-0.295 0.251/-0.166

'S = [FW(Fo? — F22 / (Nobs— Naram) 2 P R1 = S[FolIFell / SIFol; 9 WR2 = [SW(Fo? — F2? | SWF2J%; w = 1/[0%(Fo?)
+ (aP)? + b] where P = (max(F¢?,0) + 2 F:?)/3 with a = 0.0214 (1), 0.0317 (2110k), 0.0311 (2206x) and b = 2.1828
(1), 0.0095 (2110c).



Table S3. Crystal data and selected bonds and angles of 1 at 110 and 296 K.

Cu-S Cu---Cu | S-Cu-S | Cu-S-Cu Cell parameters V (A3)
1 2.243 2.992 103.61 82.45 a=6.848
(110 K) 2.293 3.516 126.29 101.62 b=5.708 1327.57
2.297 3.894 129.96 116.09 c=33.959
1 2.241 2.997 103.69 82.49 a= 6.841
(296 K) 2.293 3.512 126.35 101.52 b=5.719 1331.27
2.304 3.897 129.83 115.95 c= 34.028
Table S4. Crystal data and selected bonds and angles of 2 at 110 and 296 K.
Cu-S Cu---Cu | S-Cu-S | Cu-S-Cu | Cell parameters V (A3)
2 2.239 3.305 114.24 123.46 a= 3.9552
10K 2.252 3.475 122.16 100.66 b= 19.0468 395.68
( ) 2.276 3.955 123.46 93.75 c=5.2605
2 2.239 3.305 113.95 123.60 a= 3.9602
(296 K) 2.254 3.485 122.32 101.07 b= 19.026 396.7
2.274 3.960 123.60 93.76 c=5.2746
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Figure S1. Experimental (red) and simulated (black) XRPD patterns of 1.
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Figure S2. Experimental (pink) and simulated (black) XRPD patterns of 2.
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Figure S3. FT-IR spectrum of polycrystalline solid sample of 1 in a KBr pellet.
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Figure S4. FT-IR spectrum of polycrystalline solid sample of 2 in a KBr pellet.



100
90 -}
80 -}
X
]
'En
- 60
Q
; —_—1
50 -} —_—2
40 |
30 -
I 4 I N | ' 1 ! I ' I
100 200 300 400 500 600

Temperature (°C)

Figure S5. TGA curves of 1 and 2 in N> atmosphere.

0.5
-
0.0-
)
= -05-
s -
3
© -1.0-
=
E —1
T -15- — 2
-2.0
T L T v T v T
100 200 300 400

Temperature (°C)

Figure S6. DSC curves of 1 and 2 in N, atmosphere.



Figure S7. FESEM high-magnification detail of the surface of an individual crystal of 1.

Figure S8. FESEM micrograph of synthesized plate-like microcrystals of [CuHT],.
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Figure S9. Normalized emission spectra of 4-mercaptophenol (black) and [CuHT], (red) in the
solid state at room temperature (Aexc = 359 Nm).
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Figure S10. Normalized absorption spectrum at 300 K and excitation (Aem = 484 nm) and
emission (Aexc = 350 nm) spectra at 300 and 80 K of 1.
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Figure S11. Normalized absorption spectrum at 300 K and excitation (Aem = 500 nm) and
emission (Aexc = 350 nm) spectra at 300 and 80 K of 2.

Absorbance (300 K)
- — - Excitation (300 K)
- = = Excitation (90 K)
Emission (300 K)
~— Emission (90 K)

Normalized intensity

T T T T T T ' 1T T 1
250 300 350 400 450 500 550 600 650

Wavelength (nm)

Figure S12. Normalized absorption spectrum at 300 K and excitation (Aem = 390 nm) and
emission (Aexc = 350 nm) spectra at 300 and 90 K of 4-mercaptobenzoic acid (4-mba).
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Figure S13. Normalized absorption spectrum at 300 K and excitation (Aem = 411 nm) and
emission (Aexc = 350 nm) spectra at 300 and 90 K of 4-mercaptometoxibenzoate (4-mmb).
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Figure S14. Calculated density of electronic states (in eV2) for the coordination polymers 1 (1110«
and 1ogsk), 2 (2110x and 2206x) and [CuHT ], as a function of the energy, referred to the Fermi level.
Each energy level has been broadened with by a Lorentzian profile with a line-width of 0.05 eV.
Valence and conduction bands for the compounds are indicated by blue and red arrows,
respectively, as well as the resulting transport gap is also shown in each subpanel.
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Figure S15. a) Excitation spectra as a function of A (in nm) computed for compounds 1 and 2 and
for both low (110 K; red lines) and high (296 K; blue lines) temperature structures. The
wavelength values of the most important transitions for each case have been included. b)
Excitation spectra as a function of the excitation energy (in eV) computed for compounds 1 and
2 for both low (110 K; red lines) and high (296 K; blue lines) temperature structures.
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Figure S16. Computed valence (middle panels) and conduction (bottom panels) band orbital
electron isodensities (all with a value of 10 e"A~) for compounds 1 (for both 1110k and 1agex
isodensities are very similar), 2 (for both 2110k and 2296k isodensities are very similar) and for
[CuHT].. Clean geometries are also shown (top panels) for a better comparison.
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Figure S17. FESEM images of 1@PVDF (left) and 2@PVDF (right) with a 50% (wt %) of 1 and
2, respectively.
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Figure S18. Temperature-dependent luminescence spectra of 1@PVDF (a) and 2@PVDF (b)
[with a 50% (wt%) of 1 and 2] from 300 K down to 80 K in the solid state (Aexc = 350 nm).
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Figure S19. Characterization of prepared 1@PVDF thin film with a 9 wt% CP content. a)
Different photographs of 1@PVDF (9 wt%) thin film showing its resistance to mechanical stress.
b) XRD patterns of 1@PVDF (9 wt%) thin film and polycrystalline 1. ¢) FESEM images of the
both sides and the edge view of the 1@PVDF (9 wt%) thin film. d) Sequential pictures of
1@PVDF (9 wt%) thin film during warming from 77 K to room temperature under UV lamp
excitation (Aexc = 365 nm). €) Temperature-dependent luminescence spectra of 1@PVDF (9 wt%)
from 300 K down to 80 K in the solid state (Aexc = 350 nm).
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Figure S20. Photographs (a) and optical transmittance (b) of 1@PVDF thin films with CP content
ranging from 9 to 50 wt%.



Table S5. UTS (MPa), E (MPa) and elongation (%) values obtained for naked PVDF
film and film composites of 1@PVDF and 2@PVDF at 9 and 50 wt%.

Sample UTS (MPa) | E(MPa) | Elongation (%)
PVDF 8.1+0.1 151+29 12.3+2.4
1@PVDF 9 % (wt %) 8.1+0.6 194438 8.210.4
1@PVDF 50 % (wt %) 1.510.8 71134 6.02.4
2@PVDF 9 % (wt %) 6.7t1.5 | 204+34 7.80.5
2@PVDF 50 % (wt %) 2.9+1.1 X 5.612.2

UTS: Ultimate tensile strength; E: Elastic Modulus.

PVDF 1@PVDF 1@PVDF 2@PVDF 2@PVDF
9 9%b(Wt%) 50 %(Wt%) 9 9%b(Wt%) 50 %(Wt%)

b)

7
v

Figure S21. a) PVDF film and film composites of 1DF and 2@PVDF at 9 and 50
wt%. b) 1@PVDF (9 wt%) during mechanical testing 25 mm wide strip was tested in
extension mode at 0.5 mm min™ (left) and sample failure in mechanical testing (right).
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Figure S22. Stress versus strain for naked PVDF film and film composites of 1@PVDF
and 2@PVDF at 9 and 50 wt%. Increasing CP content reduces the strain of the
composite, giving a more brittle material.
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Figure S23. Ultimate tensile strength for naked PVDF film and film composites of
1@PVDF and 2@PVDF at 9 and 50 wt%. Increasing CP content to 50 wt% reduces the
ultimate tensile strength of the composite while small CP quantities (9 wt%) produces
only slight changes.
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Figure S24. Elastic tensile modulus for naked PVDF film and film composites of
1@PVDF and 2@PVDF at 9 and 50 wt%. The increase in elastic modulus with
incorporation of 9 wt% CPs is indicative of good adhesion between polymer and CP
nanosheets.
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Figure S25. Elongation (%) for naked PVDF film and film composites of 1@PVDF and
2@PVDF at 9 and 50 wt %. The reduction in elongation with incorporation of CPs is
indicative of the formation of a more brittle material.
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