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Abstract: Chiral perovskites possess a huge applicative potential in 

several areas of optoelectronics and spintronics. The development of 

novel lead-free perovskites with tunable properties is a key topic of 

current research. Herein, we report a novel lead-free chiral perovskite, 

namely (R/S-)ClMBA2SnI4 (ClMBA = 1-(4-chlorophenyl)ethanamine) 

and the corresponding racemic system. The reported ClMBA2SnI4 

samples exhibit a low band gap (2.12 eV) together with broad 

emission extending in the red region of the spectrum (1.7 eV). 

Chirality transfer from the organic ligand induces chiroptical activity in 

the 465-530 nm range. Density function theory calculations show a 

Rashba type band splitting for the chiral samples and no band splitting 

for the racemic isomer. Self-trapped exciton formation is origin of the 

large Stokes shift in the emission. Careful correlation with analogous 

lead and lead-free chiral perovskites confirms the role of the 

symmetry-breaking distortions in the inorganic layers associated with 

the ligands as the source of the observed chiroptical properties 

providing also preliminary structure-property correlation in 2D chiral 

perovskites. 

Chiral metal halide perovskites (MHPs) are emerging as 

one of the most appealing classes of chiral materials due to their 

potential use for chiroptoelectronics, spintronics, and 

ferroelectrics.[1–4] One of the most common strategies used to 

induce chirality-dependent properties in MHPs, such as circular 

dichroism (CD), circular polarized luminescence (CPL), chiro-

induced spin selectivity (CISS) effect and ferroelectricity,  is based 

on the introduction of a chiral ligand in low-dimensional MHPs. 

This approach, coupled with their rich structural tunability, made 

the preparation of 2D, 1D, and 0D chiral MHPs possible. Some of 

these effects could also be induced by breaking the 

centrosymmetry by bulky achiral ligands, but the use of chiral 

pairs not only assures such symmetry break but also allows to 

better scrutinize the impact of chirality on optoelectronic 

properties. 

Most of the chiral perovskites reported so far are based on 

the few available chiral ligands on the market such as 

methylbenzylammonium (MBA), β- methylphenethylammonium 

(MPEA), 1-(naphthyl)ethylammonium (NEA), R-3- 

aminopiperidine (3APD), 3-ammonioquinuclidinium (3AQ), and 2- 

octylamine (2OA).[5–18] In terms of structural motifs, 2D chiral 

perovskites are those most commonly reported together with 1D 

systems, while 3D systems have been predicted but not yet 

realized.[16,19] This directly correlates to the fact that a chiral center 

requires organic ligands that are too big to be accommodated into 

a 3D lattice of interconnected octahedra but are easily inserted in 

layered systems. In terms of metal ion , analogously to MHPs for 

photovoltaics, lead has been used to prepare the vast majority of 

chiral perovskites, with copper being the second most common 

metal found in currently available chiral perovskites and with just 

one Sn-containing system reported to date.[1,2,20–25]  

In their three dimensional form, in-based perovskites have 

similar or superior electronic and optical properties to lead-

containing systems, such as higher charge carrier mobilities and 

long-lived hot carriers.[26] In the field of chiral perovskites, except 

for the (R-/S-MBA)2SnI4 system (MBA= methylbenzylammonium), 

no other tin-based materials have been reported so far. However, 

in view of potential future applications in chiral optoelectronic 

devices, the use of tin could guarantee a reduced environmental 

impact and provide the degree of optical properties tunability 

required. In addition, the design of novel chiral perovskites should 

be based on solid structure-property correlations, which are the 

basis of the actual engineering of perovskites for optoelectronic 

applications. There are only few structure-property correlations 

works on chiral perovskite, mainly as a consequence of the limited 

number of phases with solved crystal structures reported, and few 

rational series of materials where, for example, the impact of 

organic ligand, central atom, or halide has been progressively and 

rationally changed to unveil the respective roles on the chiro-

optical response. This is even more dramatic when considering 

tin-based perovskites. 

The performance of chiral perovskites is usually estimated 

by taking into account the anisotropy factor, gCD, which is the CD 

normalized to absorption, and it is generally recognized as a 

quantitative figure-of-merit of chiro-optical activity. In general, 

higher values of the gCD correlates to higher levels of spin 

polarizations which are achieved in chiral perovskites without 

applying an external field. It is imperative to widen the number of 
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available chiral perovskites, particularly lead-free systems, to 

design MHPs with enhanced anisotropy factor and identify 

relevant compositional and structural parameters. 

With this aim, we designed the ClMBA2SnI4 chiral 

perovskites (ClMBA = 1-(4-chlorophenyl)ethanamine) and 

investigated its crystal structure by room temperature single-

crystal x-ray diffraction (SCXRD) together with optical 

spectroscopy and computational modelling. With respect to the 

use of MBA cation, introducing Cl on the benzene ring in para 

position with respect to the amine group may introduce further 

weak bond interactions with the inorganic framework as it has 

been shown on lead-based similar systems.[27] Single crystals of 

the R/S- enantiomers and racemic (rac) form of ClMBA2SnI4 have 

been prepared by solution chemistry (see Supporting Information, 

SI) and the respective crystal structures are solved by SCXRD. 

The crystallographic data and selected structural parameters are 

reported in Table 1. Figure 1 reports a sketch of the respective 

structures and the appearance of the red crystals of (R-

ClMBA)2SnI4. 

Table 1. Crystal structure data for (R- ClMBA)2SnI4, (S- ClMBA)2SnI4, and (rac-

ClMBA)2SnI4. 

 (R-ClMBA)2SnI4 (S-ClMBA)2SnI4 (rac-ClMBA)2SnI4 

Empirical 
formula 

C16H22N2Cl2I4Sn C16H22N2Cl2I4Sn C16H22N2Cl2I4Sn 

Formula 
weight 

939.54 
939.54 939.54 

Temperature 273.5 K 273.5 K 273.5 K 

Wavelength 0.71073 0.71073 0.71073 

Crystal 
system 

Triclinic Triclinic Orthorhombic 

Space group P1 P1 Pnma 

Lattice 
parameters 

a = 8.9234(6) Å a = 8.9085(15) Å a = = 8.6242(5) Å 

 b = 9.0822(8) Å b = 9.0993(16) Å b = 9.2932(4) Å 

 c = 16.2963(13) Å c = 16.295(3) Å c = 32.1932(17) Å 

Volume 1306.33(18) Å3 1306.3(4) Å3 2580.2(2) Å3 

Z 2 2 4 

 

 

 

Figure 1. a) Appearance of the crystal of (R-ClMBA)2SnI4; sketch of the crystal 

structures of (rac-ClMBA)2SnI4 (b), (R-ClMBA)2SnI4 (c), and (S-ClMBA)2SnI4 (d). 

The structural arrangement is typical of 2D perovskites with 

a slab of corner-sharing octahedra separated by two molecules of 

the ClMBA ligand. The two chiral compositions, i.e. (R-

ClMBA)2SnI4 and (S-ClMBA)2SnI4, crystallize into the triclinic P1 

chiral space group, while the racemic form in the centro-

symmetric orthorhombic Pnma. ClMBA ligand introduces a further 

reduction of symmetry compared to MBA, where the chiral (R-

MBA)2SnI4 and (S-MBA)2SnI4 crystallize in the orthorhombic 

P212121 space group.
[25]

 

The octahedra of (R-ClMBA)2SnI4 and (S-ClMBA)2SnI4 are 

distorted, presenting six different bond lengths and an in-plane 

Sn-I-Sn angle significantly lower than the ideal value of 180° 

(around 155°). Such effects are closely related to the hydrogen 

bond formation and the penetration of the protonated amine 

group.[25,28,29] The level of octahedral distortion has been quantified 

in terms of the octahedral quadratic elongation (λoct), and their 

bond angle variance (σoct
2), as defined by Robison et al., as well 

as by calculating the distortion index, D.[30,31] The respective values 

for these parameters are reported in Table S1 of SI for (R-

ClMBA)2SnI4, (S-ClMBA)2SnI4, and (rac-ClMBA)2SnI4. While the 

quadratic elongation shows a slight difference among the three 

perovskites, the racemic compound is characterized by a higher 

value of both the bond angle variance and the distortion index. 

Together with the data for the actual perovskites, we added in 

Table S1, SI, the structural parameters for the other Sn-based 

chiral system known to date, as well as for the Pb analogues 

(ClMBA)2PbI4 and (MBA)2PbI4, to identify possible correlations as 

a function of central metal and organic ligand. The variation of 

quadratic elongation vs. bond angle variance and of these two 
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parameters as a function of NH3 penetration is reported in Figure 

S1, SI. As a general trend, lead-containing systems show smaller 

values of quadratic elongation and of the distortion index for the 

same organic cation, and slightly higher values of the bond angle 

variance. For comparison, the D value for (R-ClMBA)2SnI4 and (S-

ClMBA)2SnI4 is about half of that reported by Lu and co-workers 

for (R-MBA)2SnI4 and (S-MBA)2SnI4, namely ~0.004 and ~0.008, 

respectively.[25] On the other hand, by keeping the same central 

metal (Pb or Sn) and moving from MBA to ClMBA, a general 

reduction of the distortion index and of the quadratic elongation is 

observed. However, we realize that the number of chiral 2D 

perovskites (with solved crystal structure) available and suitable 

to extract more solid structural correlations is limited. Still, we may, 

with these preliminary results, suggest a possible route to tune 

the distortion parameters. 

Structural stability of the three 2D perovskites reported here 

has been determined by means of differential scanning 

calorimetry (DSC). The respective DSC traces in the range -80-

140°C are reported in Figure S2, and do not show any peak 

indicating the presence of structural phase transitions. Further 

stability test was related to the air stability of (R-ClMBA)2SnI4, (S-

ClMBA)2SnI4 which, containing Sn(II), may be susceptible of air-

degradation. For this purpose, the two perovskites were left in 

contact with laboratory air (21°C, Relative Humidity 40%) for a 

varying time from 24 to 156 hours. Figures S3 reports the 

diffraction patterns as a function of time. After 24 hours some 

extra peaks in the X-ray diffraction data start to appear and 

increase with time even though the main perovskite phase 

remains present in the whole time interval. Such additional peaks 

are not related to SnI4 but, possibly, to some unknown mixed 

oxidized phase. 

The optical properties of (R-ClMBA)2SnI4, (S-ClMBA)2SnI4, 

and (rac-ClMBA)2SnI4 have been determined by UV-Vis, micro-

photoluminescence (μPL), CD and CPL spectra. Figure 2a-d 

shows the corresponding results. 

 

 

Figure 2. a) Absorbance; b) CD, and c) μPL of (R-ClMBA)2SnI4, (S-ClMBA)2SnI4, 

and (rac-ClMBA)2SnI4. measured at room temperature. d) gCPL (left axis) and 

static PL (right axis) measured at 90 K.  

Absorption spectra show steep optical band edges around 

600 nm with a slight red-shift for (rac-ClMBA)2SnI4 compared to 

the two chiral perovskites. The corresponding optical band gap 

values have been extracted from the Tauc plots for direct 

transition (Figure S4) and correspond to about 2.12 eV for the two 

chiral perovskites and 2.08 for the racemic compound. The band 

gap of the present samples is among the lowest band gap 

reported so far for a 2D chiral perovskite, being that of lead-

containing materials around 2.3-2.8 eV and ~2.55 for the only 

other tin-based 2D chiral perovskite, namely (R/S-MBA)2SnI4.[1,4,25] 

The circular dichroism, carried out on thin films (Figure 2b) 

of (R/S-ClMBA)2SnI4, presents signal in the 400-550 nm spectral 

range, while (rac-ClMBA)2SnI4 does not show any CD. The CD 

spectra of the two chiral materials have opposite peaks at the 

same wavelengths, i.e. ~465 and ~520 nm, with the last one 

correlating very well with the linear absorption shown in Figure 2a, 

interpreted as the Cotton effect, indicating that the chiroptical 

properties arise from the Sn-I inorganic framework (the chiral 

group has CD signals around 250 nm, see Figure S5).[32,33] From 

the CD data we calculated the asymmetry factor, gCD, which 

resulted to be around 1×10-4 for both enantiomers, in line with the 

values usually found in 2D chiral perovskites. This value is close 

to the value we extracted from ref. 25 for (R/S-MBA)2SnI4, where 

the asymmetry factor is not reported, and corresponding to about 

3×10-4. 

The PL spectra of the three 2D perovskites shown in Figure 

2c present a minor emission tail close to the optical absorption 

edge and broad peaks (Full Width at Half Maximum, FWHM, of 

about 200 nm) with a significant Stokes shift and emission 

centered around 720-740 nm (1.72-1.67 eV). Such broad 

emission is not found in the corresponding Pb-containing 

perovskites where, in addition, the Stokes shift is of only 15-20 

nm.[33] This difference in the emission properties may be related to 

the degree of distortion of the octahedra. As a matter of fact, by 

comparing Table S1, it can be seen that the distortion index, as 

well as the bond-angle variance values of the present samples, is 

significantly higher than the corresponding Pb-analogues.[28,34–36] 

We remark that achieving chiral perovskites with emission in the 

red part of the visible spectrum may be of interest for future 

applications and the present samples are among the first 

examples of chiral lead-free 2D perovskites possessing such 

characteristic.  

The origin of the broadband emission observed in 

ClMBA2SnI4 is investigated by measuring the fluence 

dependence of the integrated PL signal of R-, S- and racemic 

samples (Fig. S6). It indicates that the broadband emission can 

be fit with a power law 𝐼𝑃𝐿 =  𝐼0𝑃𝑙𝑎𝑠𝑒𝑟
𝑘  with k ≈ 0.8 for all samples. 

While free excitonic recombination is characterized by k =1, a 

value of k <≈ 1 indicates contributions from trap-assisted 

recombination. However, considering that the broadband 

emission completely overwhelms any excitonic contribution to the 

material luminescence as well as the power dependence not too 

far from linearity, we expect distortion of the crystal lattice to also 

play a role in the observed broadband emission, resulting in 

significant contributions from STEs. In addition, as we recently 

demonstrated, the presence of Stokes-shifted broad emission in 

the absence of a STE would require an enormous defect density 

and considering the relatively sharp absorption edges (cfr. Fig 2a) 
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halide vacancies alone may not cause the observed Stoke shift 

and broad emission.[37]  This is further supported by the significant 

increase in luminescence observed at cryogenic temperatures 

(Fig. S7) particularly of the 800 nm spectral component compared 

to the region closer the absorption edge. We have also 

characterized the PL lifetime of the materials (Fig. S8), finding that 

the broadband emission for all samples extends up to tens of 

nanoseconds, with a fast 55 ps decay component and a longer 

lived 500 ps decay. Interestingly, at very early times for the 

racemic compound it is possible to observe a small PL 

contribution from a free exciton, with a much faster lifetime of 6.5 

ps: as the excitonic emission quickly disappears, a small 

corresponding increase is observed in the broadband emission 

(Fig. S8b), suggesting a transfer to a localized state over 10 ps. 

From a computational point of view, we have attempted to 

find out the underlying reason for the broad emission by 

investigating the energetics of the self-trapped excitons (STE) 

emission pathway. For a ready comparison, we have studied our 

Sn-based (R-isomer) system and the corresponding Pb 

counterpart, where such broad emission is found to be absent.34 

STE emission energy has been calculated, following the 

approach of our previous studies, by considering the energy 

difference between the energies of the triplet and singlet states 

(at the equilibrium geometry of triplet state) as schematically 

described by point 3 and point 4, respectively in the Figure 

3d.[37,38] We have found an excellent agreement of emission 

energy of 1.70 eV compared to that of experiment, where the 

emission peak appears around 720-740 nm (1.72-1.67 eV). 

Furthermore, as shown in Figure 3e, the Kohn-Sham (KS) orbitals 

of the relaxed excited triplet state shows the different spatial 

localization of the electron and hole charge density along with 

substantial Sn-I bond length lengthening (average 3.54 Ǻ) and 

shortening (average 3.06 Ǻ), thus indicating the formation of STE. 

On the other hand, the Pb-counterpart shows a delocalized 

electron and hole charge density as shown in Figure S9 in SI. 

Furthermore, the calculated triplet and singlet relaxation energies, 

as depicted in Figure 3d, for the Sn-system are 277 and 565 meV, 

respectively, compared to that of 88 and 56 meV for Pb-system. 

Therefore, the broad vs. sharp emission in Sn- and Pb-systems 

can be assigned for localized (STE formation) and delocalized 

(band-to-band transition) exited states, respectively. It is 

noteworthy to mention that halide vacancies may also open 

emission channels, which may contribute to the broad emission. 

Nevertheless, our high-level calculations provide a vis-à-vis 

comparison of the excited state behavior of the Sn- and Pb-

systems, reasonably explaining the experimental emission 

characteristic. Finally, we characterized the chirality of the PL 

emission of crystalline samples, as shown in Fig. 2d. In order to 

enhance the strength of the chiral luminescence response, these 

measurements were conducted at cryogenic temperatures, i.e. 

90K. The PL intensity is strongly increased, particularly the broad 

component around 800 nm (Fig. S7). Comparing the left hand and 

right hand circularly polarized component of the 

photoluminescence (Fig. 2d, right y-axis), we calculate the gCPL = 

2(𝐼𝑅𝐻 − 𝐼𝐿𝐻) 𝐼𝑅𝐻 + 𝐼𝐿𝐻⁄ , obtaining a PL dichroism of the order of 

0.02 with opposite sign for the R- and S-ClMBA2SnI4, while the 

racemic material show no sign of circular dichroism in its emission.   

To gain insight into the electronic structure of the 

ClMBA2SnI4 compounds, Density Functional Theory (DFT) 

calculations have been carried out for the R- and S- and racemic 

configurations. As expected, the three enantiomers show very 

similar electronic properties with the band gap of 2.50, 2.51 and 

2.39 eV for the R- and S- and racemic configurations, respectively, 

which is consistent with the experimental band gap trend showing 

a little lower band gap for the racemic isomer compared to the 

chiral samples. Figure 3a shows the projected densities of states 

(DOS) with the contributions of different atomic species for the R-

isomers (see Figure S10 in SI for S- and Racemic isomers). As 

can be seen, the band edges are dominated by I and Sn 

contributions, while the Cl contributions lies far from the band 

edges as also evidenced by the band edge wave functions (Figure 

S11). Further, we have calculated the electronic band structure of 

the three systems and the results (Figure 3b-c and Figure S12) 

show that all the structures have a direct band gap, which is 

consistent with the experimental optical results. 

To investigate the spin characteristics, we have calculated 

the spin splitting of the electronic band structures for chiral and 

racemic isomers by calculating the Rashba spin–orbit splitting. 

Typically, a specific conformational characteristic of organic 

cations with chiral space group can exert inorganic layer distortion 

in such a way that breaks the inversion symmetry of the system, 

leading to Rashba spin–orbit splitting. Such spin splitting, in 

principle, should be absent in racemic isomer due to presence of 

centro-symmetric space group in the structure. As happens in 

typical Rashba spin–orbit splitting, both valence and conduction 

band split away from the Γ point, leading to valence band 

maximum (VBM) and conduction band minimum (CBM) which are 

shifted in k-space by k, with the band energy splitting ().
[39–41]

 

The Rashba interaction parameter is defined as =/2k. The 

band structure of chiral (R-isomer) and racemic isomers have 

been shown in Figure 3b-c, whereas the S-isomer has been 

shown in Figure S12. As can be seen from Figure 3b-c, and Table 

1, the frontier bands (both VB and CB) show a Rashba type band 

splitting, with the highest spin splitting values of 17.8 and 16.4 

meV for the conduction and valence band, respectively for the R-

isomer. S-isomer also shows almost similar types of splitting 

values of 16.9 and 18.7 meV for the frontier conduction and 

valence band, respectively. As expected, no band splitting has 

been found for the racemic isomer. While looking at the Rashba 

parameter, the R- and S-isomer show the maximum values of 

1.06 and 1.03 eV Ǻ, respectively. 

. 
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Figure 3. (a) Projected density of states (HSE06-SOC level) of R-isomer. Band 

structure (PBE-SOC level) of (b) R- and (c) Racemic isomers. Right panel of the 

(b) and (c) represents the zoomed figure considering the four frontier bands. 

The VBM has been set to zero in both the band structure and DOS figures. The 

z- and y-direction represent the stacking direction for the chiral and Racemic 

isomers, respectively. (d) Schematic Jablonski diagram describing the formation 

mechanism of STEs and the red-shifted PL emission from the STE to the ground 

state potential energy surface. (e) Kohn-Sham (KS) orbitals of the electron and 

hole in triplet state. 

Table 2. Calculated spin splitting and Rashba parameter for the R- and S-

isomers at the frontier valence and conduction bands in various directions. 

 CBM VBM 

 

→ 
X 

 

→ 
Y 

→

M′ 

→

M 

 

→ 
X 

 

→ 
Y 

→

M′ 

→

M 

Splitting 
Energy 
(meV) 

R 17.
8 

11.
1 

11.1 17.8 10.
4 

16.
3 

16.4 10.2 

S 16.
8 

11.
0 

11.0 16.9 6.8 18.
6 

18.7 6.68 

Rashba 
Paramet

er (α) 

R 1.0
6 

0.8
3 

0.74 0.99 0.6
8 

0.8
6 

0.77 0.63 

S 1.0
3 

0.8
2 

0.73 0.96 0.5
5 

0.9
2 

0.82 0.51 

 

The computational results confirm the ability of the ClMBA 

chiral ligands to induce a band splitting which correlates to the 

emergence of chiroptical properties. Based on the present 

evidence, the origin of such an effect can be related to the 

symmetry-breaking distortions in the inorganic layers associated 

with the ligands. For (R/S-ClMBA)2SnI4, this occurs at the level of 

the average structure and not to possible local asymmetry within 

the inorganic framework. Indeed, Mitzi and co-workers highlighted 

the role of structural descriptor in 2D hybrid perovskites 

suggesting that spin-splitting could be related to a specific in-

plane component of the disparity in adjacent M-X-M bond angles, 

namely the distortion level of the inter-octahedral bond angles 

(defined as (Δβin).[42] Such parameter scales linearly with the 

effective α value (calculated from DFT) for a series of chiral and 

achiral 2D perovskites. 

Interestingly, this correlation does not hold for the present 

chiral 2D perovskites where the Δβin parameter is even greater for 

the racemic sample (not presenting any spin-splitting). It should 

be noted, however, that the model proposed in ref. 42 refers only 

to lead-based 2D perovskites. The present results, being the first 

where the Rashba parameter has been calculated for a Sn-

containing 2D chiral perovskite, further point out the strong need 

to further widen the number and type of chiral perovskites 

available. Many open questions still hold, such as the role of spin-

orbit coupling related to the nature of the metal ion, the role of 

local and average inversion symmetry breaking on the 

emergence of Rashba splitting, the influence of hydrogen bonding, 

etc. The present paper, while reporting novel chiral lead-free 

perovskites with one of the lowest band gaps to date, has also 

highlighted the strong need for further materials chemistry efforts 

in order to provide solid and reliable structure-property 

correlations in these appealing materials to pave the way for an 

effective materials design. 

Conclusions 

Herein we reported novel lead-free 2D chiral perovskites, 

namely (R/S-ClMBA)2SnI4. The crystal structure investigation 

confirmed the crystallization in non-centrosymmetric space 

groups for the R- and S- enantiomers, opposite to the racemic 

compound. The presence of chiral ligands effectively induces the 

emergence of chiroptical properties, as demonstrated by the CD 

spectra. The optical properties determination by UV-vis 

spectroscopy and PL shows a direct band gap of about 2.12 eV 

for the two chiral perovskites and 2.08 for the racemic compound 

with a broad emission centered around 1.70 eV. DFT calculation 

confirms Rashba band splitting, with the highest spin splitting 

values of 17.8 and 18.7 meV for the R- and S-isomer, respectively, 

and without any splitting for the racemic composition, thus 

confirming the structural distortion induced by chiral organic 

cations. Such structural distortions eventually lead to the 

formation of STEs and concomitant red-shifted emission 

highlighting the impact of local environment on the electronic 

properties.[43] Thanks to the reported data on this new system, 

some preliminary attempts to correlate chiroptical properties to 

structural distortions and the nature of the central metal are 

proposed. By comparing the present chiral 2D perovskites with 

the analogue Pb-based compositions, namely (R/S-ClMBA)2PbI4, 

it can be seen that replacing lead with tin lead to a further 

reduction of the crystal symmetry, to a variation of the octahedral 

distortion parameters, to a reduction of the band gap from 2.55 

eV (Pb) to 2.12 eV (Sn) and a strong variation from a narrow 

emission to a broad emission centered in the red region of the 

visible spectrum. 

Overall, this work reported a novel low band gap Sn-based 

2D chiral perovskite which allowed tuning the chiroptical 

properties through the inclusion of Cl-MBA ligand and provided 

novel clues to extend the actual comprehension of the structure-

property correlations in chiral perovskites. 

Supporting Information 
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Supporting Information.[44-59]  
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Chiral perovskites represent a very exciting new platform for exploring advanced chiroptical and spintronics applications. A novel tin-

containing phase, namely (Cl-MBA)2SnI4 is herein reported. This novel chiral perovskite displays appealing optical properties with a 

low band gap and a broad emission centered in the red part of the spectrum. Through computational modelling both the chiral transfer 

effect on the band structure and the origin of broad emission have been described. Thanks to the present data, preliminary correlations 

between the nature of chiral ligand and central atom on the properties of chiral perovskites are proposed. 
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