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Experimental Section
X-ray single crystal diffraction (SC-XRD)

All single-crystal X-ray diffraction data in the work were collected by using a Bruker D8 APEX-III

diffractometer with Mo-Ka radiation (A = 0.71073 A) (operating at 50 kV and 1.4 mA). Refinement of single crystal data were
solved and refined using SHELXT and OLEX 1.5 software packages, all non-hydrogen atoms are anisotropically manipulated.
The drawing of (IBA),SbBrs and (IBA)SbBr4-3Br were described using DIAMOND software. The crystal data (CCDC number:
2418065, 2418066, 2418067 and 2418068.) have been uploaded to the Crystallography data center in Cambridge (CCDC) in
the work.

Synthesis of (IBA),SbBrs and (IBA)¢SbBr¢-3Br
All the analytical grade reagents and solvents were purchased and used without further purification.

Isobutylamine (0.292 g, 4 mmol) and Sb,03 (0.291 g, 1 mmol) were added to the solution of 36% HBr. Then it was stirred and
filtered. The obtained yellow clear solution was placed in air for evaporation and crystallization, with the temperature
maintained at 323 K. After approximately three days, block-shaped yellow crystals of the compound (IBA),SbBrs were
obtained.

Isobutylamine (1.168 g, 16 mmol) and Sb,03; (0.291 g, 1 mmol) were added to the solution of 36% HBr. Then it was stirred
and filtered. The obtained yellow clear solution was placed in air for evaporation and crystallization, with the temperature
maintained at 323 K. After approximately three days, block-shaped yellow crystals of the compound (IBA)sSbBr4-3Br were
obtained.

Differential Scanning Calorimetry (DSC)

DSC measurement was performed on powder sample of (IBA),SbBrs, and (IBA)¢SbBrs-3Br by a NETZSCH-214 instrument.
The sample was placed in aluminum crucible under nitrogen at atmospheric pressure. The experiment was conducted under
nitrogen and atmospheric pressure, with heating and cooling rates of 10 K-min-™

Dielectric Measurements

The dielectric response of (IBA),SbBr5 and (IBA)¢SbBrs:3Br was measured by a Tonghui TH2828A Precision LCR meter with
the measuring AC voltage fixed at 1 V. The pressed-powder pellets with painted sliver glue were used as electrodes to test the
dielectric constants within the frequency range of 0.5 kHz to 1 MHz.

Powder X-ray diffraction

Powder X-ray diffraction (PXRD) measurements were performed at room temperature on a Rigaku SmartLab SE X-ray
diffractometer. The diffraction pattern is recorded at 26 between 5 - 70° within the range, the step size is 0.02°.

UV-visible (UV-vis) Spectrophotometry.

UV-vis absorption spectra of these compounds were characterized using a Shimadzu UV-2600 spectrophotometry equipped
with a xenon lamp as the excitation source at room temperature. The calculated optical bandgaps (E,) are based on Tauc
equation (1), where « is the absorption coefficient, h is Planck’ s constant, v is the frequency of vibration and A is the

proportional constant. The value of the exponent n denotes the nature of the sample transition when n = 2 represents the
indirect bandgap of semiconductors and n =1/2 represents the direct bandgap of semiconductors.

(ahv)/r=A(hv-Eg) (1)
Density Functional Theory (DFT) Calculations.

The band structure and partial density state were performed based on density function theory (DFT) by using the Vienna Ab-
initio Simulation Package (VASP). Firstly, the crystallographic structures of compounds obtained from SC-XRD measurement
were further optimized geometrically, employing the exchange-correlation interactions within the generalized gradient
approximation (GGA) on the basis of the PerdewBurke-Ernzerh (PBE) function. Secondly, the band structure and partial
density state of optimized structures were calculated by the PBE function with considering spin-orbit coupling (SOC) and
without considering SOC, respectively. Meanwhile, the plane wave cut-off energy, the force and energy convergence criterions
were set to be 520 eV, 0.02 eV/A and 10-6 eV per atom, respectively. In addition, the other parameters and convergent criteria
were the default values. Finally, the post-processing analysis was performed by using VASPKIT.



Table S1. Crystallographic data and structural refinement details of (IBA),SbBrs; and (IBA)SbBrg-3Br.

(lBA)szBrS

(IBA)eSbBrs-3Br

LTP HTP LTP HTP
Empirical formula CgH,4BrsN,Sb CsH24BrsN,Sb Cy4H7,BrgNgSh Cy4H72BrgNgSb
Formula weight 669.59 669.59 1285.81 1283.81
Temperature/K 299.0 340.0 293 343.0
Crystal system monoclinic orthorhombic monoclinic monoclinic
Space group P2,/c Cmce 12/a C2/c
a/A 13.003(4) 7.977(4) 10.4028(5) 10.441(5)
b/A 20.473(5) 25.153(15) 20.5482(10) 20.603(11)
/A 7.940(2) 20.366(10) 23.4304(11) 25.590(14)
al° 90 90 90 90
8/° 106.640(7) 90 92.013(4) 112.280(7)
v/° 90 90 90 90
Volume/A3 2025.0(10) 4086(4) 5005.4(4) 5094(5)
z 4 8 4 4
pu/mm-t 2.196 11.114 7.756 7.622
F(000) 1248.0 2496.0 2496.0 2496.0
GoF on F? 1.071 1.052 1.208 1.027
Ry [1>=20 (I)] 0.0742 0.0451 0.1224 0.0847
WR; [all data] 0.2437 0.1450 0.2146 0.3074
0 0 eq; 0 0 -eq3
X(Sl) =0 0 O X(Sz) =| 0 0 0
e3; 00 -e3 0

where ey; and e3; represents the strains along the a-axis and c-axis of (IBA),SbBrs. Based on the ferroelastic phase transition theory
defined by Aizu, the spontaneous strains of (IBA),SbBrs was displayed equally in all the orientation states in the ferroelastic phase.
But it will become zero when (IBA),SbBrs acts as the paraelastic phase. Therefore, so we calculated the spontaneous strains as
follows:

€13=¢€33=€=

1(7.94 X cos 106.64
E( 25.153

X(S,) =-+/2e =0.0639

) =-0.0451

Hence, the spontaneous strain of (IBA),SbBrs as the ferroelastic phase is =0.0639.



The calculation details of distortion index
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Where di represents each individual Sb Br bond length, d,, is the average bond length of all Sb-Br bonds in the [SbBr¢]
octahedron.

Table S2. Selected bond lengths /A and angles /° for (IBA),SbBrs at LTP.

Atom-Atom Lengths /A Atom-Atom-Atom Angle/*
Sbh1-Brl 2.6043(10) Br1-Sb1-Br2 92.42(3)
Sbh1-Br2 2.7727(10) Br5-Sb1-Brd 89.19(3)
Sbh1-Br3 2.7610(11) Br1-Sb1-Br3 87.48(3)
Sb1-Br4 2.8572(11) Br1-Sb1-Br4 89.98(4)
Sb1-Br5 2.8126(12) Br1-Sb1-Br5 88.39(3)

N2-C5 1.466(13) Br2-Sb1-Brd 177.27(3)
C5-C6 1.520(6) Br2-Sb1-Br5 89.57(3)
C6-C7 1.551(7) Br3-Sb1-Br2 87.90(3)
C6-C8 1.530(6) Br3-Sb1-Br4 93.51(3)
N1-C1 1.463(14) Br3-Sb1-Br5 175.06(3)
c1-c2 1.474(9) N2-C5-C6 117.7(7)
c2-C3 1.549(15) C5-C6-C7 105.8(5)
C2-C4 1.480(11) C5-C6-C8 108.1(5)
C8-C6-C7 105.2(5)
N1-C1-C2 116.3(8)
C1-C2-C3 109.1(8)
C1-C2-C4 122.9(9)
C4-C2-C3 118.9(8)

Table S3. Selected bond lengths /A and angles /° for (IBA),SbBrs at HTP.

Atom-Atom Lengths /A Atom-Atom-Atom Angle/®
Sb1-Brl 2.6661(14) Br1-Sb1-Bril 93.70(7)
Sb1-Bri! 2.6661(14) Br1-Sh1-Br2 87.39(4)




Sb1-Br2 2.760(2) Br1l-Sb1-Br2 87.39(4)
Sb1-Br3 3.0164(12) Br1-Sb1-Br3 173.21(4)
Sb1-Br32 3.0164(12) Br1-Sb1-Br32 91.63(5)
Sb1-Brd 2.805(2) Bril-Sb1-Br3 91.63(5)
N2-C5 1.486(10) Br1l-Sb1-Br32 173.21(4)
C5-C6 1.519(9) Br1l-Sb1-Bra 89.03(4)
C5-C6 1.519(9) Br1-Sb1-Brd 89.03(4)
C6-C7 1.540(8) Br2-Sb1-Br3 97.07(5)
C6-C8 1.538(9) Br2-Sb1-Br32 97.07(5)
C1-N1 1.468(9) Br2-Sb1-Brd 174.76(6)
c1-c2 1.536(10) Br3-Sb1-Br32 82.77(4)
C2-C3 1.525(9) Br4-Sh1-Br3 86.85(5)
C2-C4 1.525(10) Br4-Sb1-Br32 86.85(5)
Sb13-Br3-Sb1 168.97(9)
N2-C5-C6 112.8(9)
N2-C5-C6 112.8(9)

C61-C5-C6 7(3)
C5-C6-C7 106.8(15)
C5-C6-C8 113.9(17)
C8-C6-C7 100.2(18)
N1-C1-C2 111.6(9)
€3-C2-C1 116.5(17)
C4-C2-C1 106.5(17)
C4-C2-C3 112.6(18)

Symmetry codes: ! 1-X, +Y, +Z; 2 1/2+X, +Y, 1/2-Z; 3 -1/2+X, +Y, 1/2-Z
Table S4. Selected bond lengths /A and angles /° for (IBA)sSbBre-3Br at LTP.

Atom-Atom Lengths /A Atom-Atom-Atom Angle/*

Sb1-Brit 2.7978(15) Br1!-Sbh1-Brl 180
Sb1-Brl 2.7978(15) Br1-Sb1-Bra! 90.27(5)




Sb1-Br4

Sb1-Br4?

Sb1-Br5?

Sb1-Br5

N1-C1

N1-C11

C1-Cc4

C4-C11

C4-C3

C4-C13

C4-C7

C4-C15

N3-Cé

N3-C2

C6-C8

C8-C2

C8-C17

C8-C9

C8-C19

C8-C5

C10-N2

C10-C16

C12-N2

C12-C16

C14-C16

C16-C18

C16-C20

C16-C21

2.8030(15)
2.8030(15)
2.8095(16)
2.8095(16)
1.497(10)
1.42(4)
1.491(10)
1.489(10)
1.505(10)
1.503(10)
1.502(10)
1.495(10)
1.497(10)
1.500(10)
1.495(10)
1.486(10)
1.503(10)
1.500(10)
1.504(10)
1.501(10)
1.491(10)
1.489(10)
1.46(4)
1.492(10)
1.500(10)
1.497(10)
1.503(10)

1.496(10)

Bri!-Sb1-Br4!

Br1-Sb1-Br4

Br1!-Sb1-Br4

Br1-Sb1-Br5

Br1!-Sb1-Br5

Br1!-Sbh1-Br5?

Br1-Sb1-Br51

Br4-Sb1-Br4?

Br4'-Sb1-Br5?

Br4-Sb1-Br5!

Br41-Sb1-Br5

Br4-Sb1-Br5

Br5-Sb1-Br5!

C4-C1-N1

C1-C4-C3

C1-C4-C15

C11-C4-C13

C11-C4-C7

C7-C4-C13

C15-C4-C3

C8-C6-N3

C6-C8-C17

C6-C8-C5

C2-C8-C9

C2-C8-C19

C9-C8-C19

C5-C8-C17

C16-C10-N2

N2-C12-C16

C10-C16-C18

89.73(5)
89.73(5)
90.27(5)
89.97(5)
90.03(5)
89.97(5)
90.03(5)
180
89.93(5)
90.07(5)
90.07(5)
89.93(5)
180
122(2)
101(3)
166(3)
128(4)
107(3)
89.1(19)
89.4(19)
110(2)
111(3)
94.9(12)
128(3)
108(4)
86(3)
93.4(12)
117(2)
119(3)

118(3)




€10-C16-C21 126(4)

C12-C16-C14 135(4)
C12-C16-C20 109(3)
€14-C16-C20 93.4(12)
C21-C16-C18 94.5(12)
N1-C11-C4 128(3)
C8-C2-N3 110(2)

Symmetry codes: 1-1/2-X, 3/2-Y, 1/2-Z

Table S5. Selected bond lengths /A and angles /° for (IBA)¢SbBre-3Br at HTP.

Atom-Atom Lengths /A Atom-Atom-Atom Angle/*
Sb1-Br2 2.8128(13) Br21-Sb1-Br2 180
Sb1-Br2? 2.8128(13) Br2-Sb1-Brd 90.12(3)
Sb1-Br3t 2.8056(12) Br2!-Sb1-Brd 89.88(3)
Sb1-Br3 2.8056(12) Br2-Sb1-Bra! 89.88(3)
Sb1-Brat 2.8235(15) Br21-Sb1-Bra! 90.12(3)
Sb1-Bra 2.8235(15) Br3-Sb1-Br2! 90.21(4)

N7-C9 1.6902(12) Br3-Sb1-Br2 89.79(4)
N8-CA 1.4794(10) Br31-Sb1-Br2 90.21(4)
N9-C8 1.797(3) Br31-Sb1-Br2! 89.79(4)
CA-C2 1.5415(11) Br3-Sb1-Br3! 180.00(2)
C5-C8 1.501(3) Br3-Sb1-Bral 89.95(4)
c5-C1 1.5144(17) Br3-Sb1-Brd 90.05(4)
C5-C15 1.507(3) Br3!-Sb1-Br4! 90.05(4)
€9-C14 1.4882(13) Br3!-Sbh1-Bra 89.95(4)
C7-Cl14 1.5128(10) Br4l-Sb1-Bra 180
C14-C17 1.5274(14) N8-CA-C2 114.43(4)
C2-C11 1.531(2) €8-C5-C1 108.40(18)
C2-C12 1.5301(14) C8-C5-C15 108.8(3)

C15-C5-C1 108.1(2)




C5-C8-N9 100.36(18)

C14-C9-N7 105.92(6)

C9-C14-C7 109.19(7)

C9-C14-C17 108.40(5)

C7-C14-C17 107.14(9)

C11-C2-CA 105.54(11)

C12-C2-CA 105.57(6)

C12-C2-C11 106.10(16)

Symmetry codes: 1 1/2-X, 1/2-Y, -Z
Table S6. PLQY reported in the literature
Compound PLQY (%) Ref.

(IBA)SbBrg-3Br 10.22 This work

(IBA),SbBrs <1 This work
(MTP),SbBrs 57 1
H3SbBre(L)e 55 2
[TPPen],SbBrs 43.2 3
TPP,SbBrs 33 4
[EtPPhs],[SbBrs]-EtOH 18.26 5
[EtPPh3],[SbBrs] 7.76 5
(PMA);SbBrg <1 6
[HDBA],ShCls 8.38 7
[H,ATMP],SbCl, 7.22 7
[HsPMDETA] Sb,Clg 2.11 7

aF
L

Fig. S1 (a)The asymmetric unit structure of (IBA),SbBrs and (b) (IBA)sSbBrg-3Br.
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Fig. S2 The DSC up and down scans of (IBA)gSbBrg-3Br (a)(b) and (IBA),SbBrs (c)(d) for three crystals. (The three successive DSC curves
were panned up and down for clarity.)
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Fig. S3 The Hirshield surfaces of (IBA),SbBrs (a)and (IBA)gSbBrg-3Br (b).
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Fig. S4 The packing structures of (IBA),SbBrs (a) and (IBA)gSbBrg-3Br (b).
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Fig. S5 Quantum yield of (IBA)sSbBrg-3Br.
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Fig. S6 UV-Vis absorption spectra and the band gaps of (IBA),SbBrs (a)(b) and (IBA)gSbBrg:-3Br (c)(d).
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Fig. S7 The Photographs of crystals (IBA),SbBrs (a) and (IBA)sSbBrg-3Br (b). The EDS Spectrogram of (IBA),SbBrs (c) and
(IBA)sSbBrg-3Br (d).
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