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Figure S1. PXRD patterns of F-T4-Zn (a), T-T4-Zn (b), F-T4-Mn (c), and T-T4-Mn (d).
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Figure S2. TGA curves of F-T4-Zn (a), T-T4-Zn (b), F-T4-Mn (c) and T-T4-Mn (d). The weight loss of
20.01 % for T-T4-Zn between 200-610 °C could be attributed to the loss of the charge-balanced
DMP and AEP molecules (Calcd. 20.99%). For T-T4-Zn, about 24.48% weight loss was observed from
200°C to 400 °C, which is attributed to the removal of DMP molecules (Calcd. 25.07%). F-T4-Mn
undergoes the weight loss about 22.92% from 200°C to 400 °C, corresponding to the removal of
TAEA molecules (Calcd. 21.31 %). An abrupt weight loss of 24.18% in T-T4-Mn between 200-400 °C
is attributed to the carbonization of the DMP molecules (Calcd. 25.44 %).
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Figure S3. Energy dispersive X-ray spectroscopy (EDS) of F-T4-Zn (left) and T-T4-Zn (right). The

insets are SEM images of the as-synthesized crystals.
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Figure S4. Energy dispersive X-ray spectroscopy (EDS) of F-T4-Mn (left) and T-T4-Mn (right). The

insets are SEM images of the as-synthesized crystals.
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Figure S5. Low-temperature PL spectra of T-T4-Zn.
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Figure S6. 2D PLE and PL spectra of the F-T4-Zn (a); F-T4-Mn (b) and T-T4-Mn (c).
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Figure S7. PL quantum yield for F-T4-Mn.
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Figure S8. PL quantum yield for T-T4-Mn.
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Figure S10. The room-temperature PL decay curves of F-T4-Zn.
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Figure S11. The crystal unit cell parameters of F-T4-Mn and T-T4-Mn at different temperature.
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Scheme S1. The structure of template molecules used in this work.
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Table S1. Structure refinement parameters on OCF-98-ZnInS, OCF-98-MnInS, OCF-99-ZnInS and

OCF-99-MnlInS.

Compound

OCF-98-ZnInS
(F-T4-Zn)

OCF-98-MnInS
(F-T4-Mn)

OCF-99-ZnInS
(T-T4-Zn)

OCF-99-MniInS
(T-T4-Mn)

Empirical formula

Formula weight
CCDC
Crystal system

Space group

c (A)

a (deg.)

8 (deg.)

y (deg.)

Vv (A3)

GOF on P2

R1, WR; (1>20(1))

R1, WR, (all data)

[ZNnaln16S33](C7H16
N)(CsH1sN3)3(CsH1

5N3)2.54

3995.9366

1843095

Monoclinic

C2/c

21.872(4)

21.889(4)

24.682(5)

90.000

96.475(7)

90.000

11741(4)

1.110

0.1021, 0.2862

0.1120, 0.2999

[Mn4ln16S33](CeH22
Na)2.5(CeH1sNa)3.2

3958.5988

Monoclinic

C2/c

22.10

22.12

24.60

90.000

96.27

90.000

12025

[Znaln16S33](C7H16
N)s.36(C7H15N)3.2(N

Ha)asa

4213.1647

1574361

Monoclinic

P21/n

24.736(4)

26.149(4)

26.677(4)

90.000

107.650(5)

90.000

16442(5)

1.078

0.0579, 0.1639

0.0866, 0.1814

[Mn4ln16S33](C7H16

N)s(C7H1sN)(NHa)2

4177.9324

1843091

Monoclinic

P21/C

17.4022(12)

26.9527(19)

30.407(2)

90.000

99.851(2)

90.000

14051.6(17)

1.047

0.0554, 0.1457

0.0626, 0.1520
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Table S2. The selected bond lengths (A) for F-T4-Zn, T-T4-Zn and F-T4-Mn.

F-T4-Zn
Atom Atom Length/A Atom Atom Length/A
In1 s8 2.406(10) s1 In31 2.396(10)
In1 57 2.419(11) 52 In1t 2.516(10)
In1 5183 2.450(11) 53 In31 2.445(11)
In1 521 2.516(10) s4 Zn1! | 2.295(10)
In2 s8 2.436(10) s4 Zn2 2.411(11)
In2 510 2.447(10) s4 zn2t | 2.411(11)
In2 59 2.460(11) 55 In21 2.468(10)
In2 551 2.468(10) s6 In5 2.417(12)
In3 s1 2.396(10) s6 In4 2.426(12)
In3 s162 | 2.400(12) 57 Zn2 2.348(11)
In3 531 2.445(11) 57 In4 2.464(12)
In3 52 2.471(10) 59 In7: 2.435(11)
In4 S173 2.395(12) S10 Zn2 2.305(10)
In4 s3 2.517(11) 510 In6t 2.526(11)
In5 S5 2.477(11) s11 Zn2 2.341(11)
In6 s101 | 2.526(11) s11 In5 2.459(12)
In7 sot 2.435(11) s11 In6 2.508(11)
In7 515 2.470(12) s12 In5 2.451(13)
In8 515 2.400(11) s12 In7 2.468(13)
In8 S16 2.439(12) S13 In6 2.392(12)
In8 S18 2.461(11) S13 In7 2.453(13)
I8 517 2.474(12) S14 In6 2.408(11)
Zn1 s4 2.295(10) S14 In6t 2.408(11)
Zn1 s3 2.298(11) 516 In35 2.400(12)
Znl S2 2.333(10) S17 In4*4 2.396(12)
Zn1 S5 2.350(11) 518 In14 2.450(11)

Symmetry: 1, 1-X, +Y, 1/2-Z; 2, -1/2+X, 1/2+Y, +Z; 3, 3/2-X, 1/2+Y, 1/2-Z; 4, 3/2-X,

-1/2+Y, 1/2-Z; 5, 1/2+X, -1/2+Y, +Z.

T-T4-Zn
Atom Atom Length/A Atom Atom Length/A
In01 s31 2.417(3) INOA 525 2.424(3)
In01 N 2.423(3) INOA 517 2.479(3)
In01 513 2.472(3) In0A 526 2.483(3)
In01 516 2.489(3) In0C 510 2.415(4)
In1 510 2.414(4) InOD 5293 2.425(3)
In1 532 2.420(3) InOD 511 2.429(4)
In1 517 2.450(3) InOD 519 2.436(4)
In1 518 2.494(3) InOD 521 2.444(3)
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In02 20 2.407(4) InOF 529 2.414(4)
In02 519 2.429(3) InOF $33 2.451(4)
In02 s12 2.462(3) InOF 532 2.454(4)
In02 $22 2.486(3) InOF 528 2.468(3)
In2 512 2.421(4) Zn1l 526 2.347(3)
In2 $30 2.436(4) Zn1l 522 2.353(3)
In2 s31 2.444(4) Zn1l 523 2.353(3)
In2 S24 2.472(4) s1 In2! 2.421(4)
In03 s7 2.420(3) s1 In0G 2.425(4)
In03 s3 2.423(3) 2 In08 2.417(4)
In03 6 2.463(3) s2 In0G 2.431(4)
In03 s9 2.484(3) s3 In0G 2.454(4)
In04 s27 2.412(3) s4 In0C 2.425(3)
In04 s33 2.430(3) s4 In0G 2.459(4)
In04 S26 2.459(3) S5 In08 2.412(3)
In04 518 2.483(3) S5 In06 2.421(4)
In05 s27 2.419(3) S6 Zn1H 2.345(3)
In05 S24 2.431(4) s6 In08 2.474(3)
In05 S16 2.451(3) s8 Zn1) 2.352(3)
In05 23 2.472(3) S8 In0C 2.496(3)
In06 s11 2.431(3) 9 Zn1K 2.338(3)
In06 s12 2.464(3) 9 In0C 2.441(3)
In06 s14 2.471(3) s12 Zn1H 2.357(3)
In07 $20 2.407(3) 513 Zn1H 2.347(3)
In07 30 2.431(4) 518 Zn1K 2.362(3)
In07 s13 2.460(3) s17 Zn1) 2.349(3)
In07 23 2.487(3) S16 Zn1K 2.337(3)
In08 S8 2.486(3) s15 Zn1K 2.349(3)
In09 $25 2.422(3) 15 Zn1l 2.353(3)
In09 s21 2.442(3) 15 Zn1) 2.362(3)
In09 $22 2.462(3) 15 Zn1H 2.364(3)
In09 s14 2.464(3) s14 Zn1) 2.335(3)
InOA 528 2.414(3) S29 InOD* 2.425(3)

Symmetry: 1, -1/2+X, 3/2-Y, -1/2+Z; 2, 1/2+X, 3/2-Y, 1/2+Z; 3, 3/2-X, -1/2+Y, 1/2-Z; 4, 3/2-X, 1/2+Y, 1/2-Z.

T-T4-Mn
Atom Atom Length/A Atom Atom Length/A
In1 5291 2.425(5) In11 s13 2.467(5)
In1 s3 2.458(5) In11 522 2.408(5)
In1 s1 2.458(5) In11 526 2.504(5)
In1 s2 2.466(5) In11 525 2.442(5)
In2 S5 2.486(5) In12 515 2.474(5)
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In2 6 2.460(5) In12 s24 2.448(5)
In2 s1 2.413(5) In12 s27 2.490(5)
In2 s4 2.418(5) In12 528 2.411(5)
In3 S5 2.474(5) In13 529 2.441(5)
In3 s7 2.415(5) In13 516 2.461(5)
In3 S8 2.499(5) In13 $30 2.441(5)
In3 s2 2.447(5) In13 525 2.443(5)
In4 6 2.476(5) In14 526 2.506(5)
In4 s3 2.441(5) In14 517 2.447(5)
In4 S8 2.490(5) In14 s31 2.413(5)
In4 s9 2.417(5) In14 30 2.428(5)
In5 s11 2.486(5) In15 518 2.513(5)
In5 s12 2.478(5) In15 s31 2.425(5)
In5 s4 2.418(5) In15 s27 2.480(5)
In5 10 2.421(5) In15 532 2.431(5)
In6 513 2.486(5) In16 519 2.468(5)
In6 517 2.493(5) In16 $33 2.434(5)
In6 s7 2.447(5) In16 528 2.461(5)
In6 S16 2.416(5) In16 532 2.470(6)
In7 518 2.495(5) Mn1 s14 2.417(6)
In7 s15 2.474(5) Mn1 518 2.414(5)
In7 s19 2.444(5) Mn1 517 2.417(6)
In7 s9 2.407(5) Mn1 S8 2.430(6)
In8 $20 2.468(5) Mn2 s11 2.419(5)
In8 s21 2.459(5) Mn2 s14 2.430(5)
In8 $332 2.449(5) Mn2 S5 2.427(5)
In8 10 2.449(5) Mn2 513 2.430(6)
In9 23 2.459(5) Mn3 s14 2.402(5)
In9 s11 2.496(5) Mn3 6 2.418(5)
In9 $22 2.433(5) Mn3 512 2.417(6)
In9 $20 2.424(5) Mn3 515 2.438(5)
In10 23 2.481(5) Mn4 523 2.425(5)
In10 s12 2.479(5) Mn4 s14 2.416(5)
In10 s21 2.429(5) Mn4 26 2.420(6)
In10 24 2.429(5) Mn4 527 2.421(5)

Symmetry: 1, 1-X, 1/2+Y, 1/2-Z; 2, +X, 1/2-Y, -1/2+Z.
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Table S3. The selected bond angles (°) for F-T4-Zn, T-T4-Zn and T-T4-Mn.

F-T4-Zn
Atom Atom Atom Angle/® Atom Atom Atom Angle/®
S8 In1 s7 109.3(4) s4 Zn1 S3 112.2(4)
S8 In1 5183 105.8(4) sS4 Zn1 Y) 112.7(3)
s7 In1 5183 109.6(4) s3 Zn1 Y) 103.9(4)
S8 In1 s21 108.2(3) sS4 Zn1 S5 114.6(5)
s7 In1 s21 112.2(4) s3 Zn1 S5 106.7(4)
5183 In1 s21 111.6(4) s2 Zn1 S5 105.9(4)
S8 In2 s10 107.9(3) s10 Zn2 s11 105.8(4)
s8 In2 9 107.1(3) s10 Zn2 s7 105.1(4)
10 In2 9 110.8(4) s11 Zn2 s7 106.3(4)
S8 In2 51 108.4(4) s10 Zn2 4 114.1(3)
10 In2 S51 112.5(4) s11 Zn2 s4 114.4(3)
9 In2 S51 110.0(4) s7 Zn2 s4 110.5(5)
s1 In3 S162 106.1(4) In3? s1 In3 104.4(6)
s1 In3 s31 108.8(3) Zn1 S2 In3 107.9(4)
5162 In3 s31 109.3(4) Zn1 S2 In1t 107.1(4)
s1 In3 s2 108.4(3) In3 s2 In1t 105.0(4)
5162 In3 s2 111.8(4) Zn1 s3 In3! 109.4(4)
s31 In3 s2 112.2(4) Zn1 s3 In4 107.2(4)
5173 In4 S6 104.3(4) In3? s3 In4 106.6(4)
S173 In4 S7 111.1(4) Znl S4 Zn1? 113.3(8)
6 In4 s7 110.3(4) Znl s4 Zn2 109.00(15)
S173 In4 S3 110.1(4) Zn1? S4 Zn2 109.59(15)
S6 In4 s3 110.6(4) Znl s4 Zn2t 109.59(15)
S7 In4 S3 110.3(4) Zn1? S4 Zn2! 109.00(15)
S6 In5 s12 104.2(4) Zn2 sS4 Zn2t 106.1(7)
S6 In5 s11 108.8(4) Zn1 S5 In2t 107.8(4)
s12 In5 s11 109.7(5) Zn1 S5 In5 108.2(4)
S6 In5 S5 109.8(4) In21 S5 In5 106.4(4)
s12 In5 S5 112.6(4) In5 S6 In4 103.7(4)
s11 In5 S5 111.5(4) Zn2 s7 In1 108.9(5)
513 In6 s14 105.1(5) Zn2 s7 In4 107.2(4)
s13 In6 s11 107.6(4) In1 S7 In4 108.0(4)
s14 In6 s11 109.8(3) In1 S8 In2 105.2(4)
s13 In6 s101 114.1(4) In7t S9 In2 105.8(4)
s14 In6 s10t 109.4(3) Zn2 10 In2 109.2(4)
s11 In6 s101 110.7(4) Zn2 10 In6! 108.1(4)
S9! In7 513 113.1(4) In2 10 In6! 105.1(4)
591 In7 512 113.8(4) Zn2 S11 In5 108.3(5)
513 In7 512 110.0(5) Zn2 S11 In6 107.3(4)
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s9t In7 15 103.7(4) In5 s11 In6 106.7(4)
513 In7 15 108.3(4) In5 512 In7 103.3(4)
s12 In7 15 107.4(4) In6 513 In7 105.7(5)
515 In8 S16 109.4(4) In6 s14 In6 104.1(7)
515 In8 518 103.0(4) In8 515 In7 104.3(4)
516 In8 518 113.8(4) In35 516 In8 106.7(5)
515 In8 517 108.5(4) In4* 517 In8 105.2(5)
516 In8 517 110.2(5) In14 518 In8 104.3(4)
518 In8 517 111.6(4)

Symmetry: 1, 1-X, +Y, 1/2-Z; 2, -1/2+X, 1/2+Y, +Z; 3, 3/2-X, 1/2+Y, 1/2-Z; 4, 3/2-X, -1/2+Y, 1/2-Z; 5, 1/2+X, -1/2+Y, +Z.

T-T4-Zn
Atom Atom Atom Angle/® Atom Atom Atom Angle/®
S31 In01 S7 105.65(12) S1 In0G S3 99.99(13)
S31 In01 S13 109.61(11) S2 In0G S3 112.53(14)
S7 In01 S13 109.29(11) S1 In0G S4 112.19(13)
S31 In01 S16 110.78(11) S2 In0G S4 111.39(14)
S7 In01 S16 108.89(11) S3 In0G S4 110.94(13)
S13 In01 S16 112.39(10) S16 Zn1K S9 102.96(12)
S10 Inl S32 105.79(12) S16 Zn1K S15 115.13(11)
S10 Inl S17 113.89(12) S9 Zn1K S15 114.95(11)
S32 Inl S17 111.29(11) S16 Zn1K 518 107.70(12)
S10 Inl 518 107.65(12) S9 Zn1K 518 107.34(12)
S32 Inl 518 108.32(12) S15 Zn1K 518 108.28(11)
S17 Inl 518 109.67(10) S14 Znl) S17 104.48(11)
S20 In02 S19 105.52(12) S14 Znl) S8 108.26(12)
S20 In02 S12 112.58(11) S17 Znl) S8 105.84(12)
S19 In02 S12 109.86(12) S14 Znl) S15 112.80(11)
S20 In02 S22 108.11(11) S17 Znl) S15 114.33(11)
S19 In02 S22 109.31(11) S8 Znl) S15 110.64(11)
S12 In02 S22 111.26(10) S26 Zn1l S22 104.57(11)
S12 In2 S30 109.82(14) S26 Zn1l S23 105.62(12)
S12 In2 S31 101.55(13) S22 Zn1l S23 108.08(12)
S30 In2 S31 113.87(13) S26 Zn1l S15 113.98(11)
s12 In2 S24 109.63(12) $22 Zn1l 15 112.48(11)
S30 In2 S24 111.53(14) $23 Zn1l s15 111.57(11)
S31 In2 S24 109.96(13) S6 Zn1lH S13 106.15(11)
S7 In03 s3 105.07(12) S6 Zn1H 512 105.82(11)
7 In03 S6 109.66(11) 513 Zn1H 512 106.03(11)
s3 In03 S6 108.15(12) S6 Zn1H s15 112.43(11)
S7 In03 S9 108.54(11) S13 Zn1H S15 112.24(11)
S3 In03 S9 112.46(12) S12 Zn1H S15 113.59(11)
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6 In03 s9 112.66(10) In21 s1 In0G 107.86(14)
s27 In04 33 104.98(12) In08 s2 In0G 105.86(14)
s27 In04 S26 113.10(12) In03 s3 In0G 105.78(13)
$33 In04 S26 112.41(11) In0C s4 In0G 107.29(13)
s27 In04 518 108.96(12) In08 S5 In06 104.39(12)
33 In04 518 108.09(12) Zn1H 6 In03 108.19(11)
$26 In04 518 109.11(10) Zn1H 6 In08 108.69(12)
s27 In05 s24 106.01(12) In03 6 In08 106.82(11)
s27 In05 S16 111.12(12) In03 s7 In01 103.60(12)
S24 In05 S16 109.96(12) Zn1J S8 In08 107.95(12)
s27 In05 23 108.91(11) Zn1J S8 In0C 109.61(12)
S24 In05 23 109.51(12) In08 s8 In0C 108.75(12)
S16 In05 23 111.20(10) Zn1K 9 In0C 106.28(12)
S5 In06 s11 106.06(12) Zn1K 9 In03 107.24(12)
S5 In06 s12 111.10(11) In0C 9 In03 106.61(12)
s11 In06 s12 110.31(12) Inl 510 In0C 103.42(12)
S5 In06 s14 108.87(12) InOD s11 In06 105.79(13)
s11 In06 s14 108.86(11) Zn1H 512 In02 106.54(11)
s12 In06 s14 111.48(10) Zn1H 512 In06 106.93(12)
$20 In07 S30 105.35(12) In02 512 In06 109.08(12)
$20 In07 513 110.31(11) Zn1H 513 In07 108.95(12)
30 In07 s13 113.73(12) Zn1H 513 In01 108.33(12)
$20 In07 23 110.00(11) In07 513 In01 106.81(11)
$30 In07 23 107.77(12) Zn1J s14 In09 107.78(12)
513 In07 23 109.56(10) Zn1J s14 In06 108.16(12)
S5 In08 s2 105.93(13) In09 s14 In06 106.94(12)
S5 In08 6 109.55(12) Zn1K 515 Zn1l 109.62(11)
s2 In08 6 113.64(12) Zn1kK 515 Zn1J 110.19(12)
S5 In08 S8 110.58(11) Zn1l 515 Zn1J 109.72(11)
s2 In08 S8 107.69(13) Zn1K 515 Zn1H 109.12(11)
6 In08 S8 109.40(10) Zn1l 515 Zn1H 109.04(12)
25 In09 s21 105.56(11) Zn1J 515 Zn1H 109.13(11)
25 In09 $22 109.58(12) Zn1kK 516 In05 106.75(12)
s21 In09 $22 108.87(11) ZniK 516 In01 107.02(12)
25 In09 s14 110.16(12) In05 516 In01 106.19(12)
s21 In09 s14 110.21(11) Zn1) 517 Inl 106.09(12)
22 In09 s14 112.23(10) Zn1) 517 InOA 106.81(12)
528 InOA 25 105.66(11) Inl 517 InOA 107.24(12)
28 InOA 517 109.90(12) Zn1k 518 In04 109.44(12)
25 InOA 517 109.36(12) Zn1K 518 Inl 110.15(13)
s28 InOA S26 108.17(12) In04 518 Inl 110.42(12)
25 InOA S26 109.76(12) In02 519 InOD 105.52(14)
517 InOA S26 113.68(10) In07 520 In02 104.40(13)
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S10 In0C S4 106.40(12) In09 S21 InOD 106.78(12)
S10 In0C S9 112.95(12) Znll S22 In09 108.01(12)
S4 In0C S9 108.91(12) Znll S22 In02 107.56(11)
S10 In0C S8 107.69(11) In09 $22 In02 107.15(12)
s4 In0C S8 109.66(12) Znil $23 In05 109.44(12)
S9 In0C S8 111.10(10) Znil $23 In07 107.43(12)
5293 InOD s11 105.45(14) In05 $23 In07 108.99(11)
5293 InOD 519 105.38(14) In05 S24 In2 106.32(13)
s11 InOD 519 117.00(13) In09 25 INOA 102.16(12)
S293 InOD S21 109.74(11) Znll S26 In04 106.49(12)
S11 InOD S21 109.34(13) Znll S26 InOA 106.95(12)
S19 InOD S21 109.65(13) In04 S26 InOA 107.59(12)
S29 InOF S33 110.42(14) In04 S27 In05 103.50(12)
S29 InOF S32 113.20(14) InOA S28 InOF 106.72(13)
S33 InOF S32 111.39(12) InOF S29 In0OD* 106.82(14)
S29 InOF S28 96.95(12) In07 S30 In2 105.15(14)
S33 InOF 528 112.54(13) In01 S31 In2 106.46(13)
S32 InOF 528 111.61(13) Inl S32 InOF 106.40(13)
S1 In0G S2 109.30(14) In04 S33 InOF 105.42(13)
Symmetry: 1, -1/2+X, 3/2-Y, -1/2+Z; 2, 1/2+X, 3/2-Y, 1/2+Z; 3, 3/2-X, -1/2+Y, 1/2-Z; 4, 3/2-X, 1/2+Y, 1/2-Z.
T-T4-Mn
Atom Atom Atom Angle/® Atom Atom Atom Angle/®
S291 Inl S3 100.08(16) S33 In16 S19 108.14(17)
S291 Inl S1 106.06(17) S33 In16 528 99.73(17)
S291 Inl S2 115.89(17) S33 In16 S32 111.82(17)
S3 Inl S2 108.68(17) S28 In16 S19 113.42(18)
S1 Inl S3 117.48(17) S28 In16 S32 112.42(19)
S1 Inl S2 108.76(18) S14 Mn1l S17 116.33(19)
S6 In2 S5 113.20(16) S14 Mn1 S8 112.6(2)
S1 In2 S5 110.08(17) 518 Mn1l S14 106.94(19)
S1 In2 S6 107.78(17) 518 Mn1l S17 108.1(2)
S1 In2 sS4 105.72(18) 518 Mn1l S8 108.97(19)
s4 In2 S5 107.12(18) 517 Mn1 S8 103.6(2)
S4 In2 S6 112.68(18) S11 Mn2 S14 110.32(19)
S5 In3 S8 113.56(17) S11 Mn2 S5 108.90(19)
S7 In3 S5 109.20(17) S11 Mn2 S13 107.91(19)
s7 In3 S8 109.75(18) S5 Mn2 S14 110.61(19)
7 In3 [Y) 107.95(18) S5 Mn2 513 107.1(2)
[Y) In3 S5 107.61(18) 513 Mn2 s14 111.92(19)
s2 In3 S8 108.59(17) s14 Mn3 S6 112.2(2)
S6 In4 S8 112.58(17) S14 Mn3 S12 112.5(2)
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s3 Ind 6 110.50(16) s14 Mn3 s15 114.0(2)
s3 Ind S8 105.69(17) 6 Mn3 s15 105.73(19)
s9 Ind 6 111.81(17) s12 Mn3 s6 105.6(2)
s9 Ind s3 106.62(17) s12 Mn3 s15 106.06(19)
s9 Ind S8 109.29(18) s14 Mn4 s23 112.8(2)
s12 In5 s11 111.08(17) s14 Mn4 S26 106.2(2)
s4 In5 s11 108.22(18) s14 Mn4 s27 116.3(2)
s4 In5 s12 109.78(18) S26 Mn4 s23 110.4(2)
s4 In5 10 107.62(18) S26 Mn4 s27 108.2(2)
510 In5 s11 105.78(18) s27 Mn4 s23 102.9(2)
510 In5 s12 114.10(18) In2 s1 Inl 105.99(19)
513 In6 517 115.63(17) In3 s2 Inl 107.62(19)
s7 In6 513 111.88(17) In4 s3 Inl 105.80(17)
s7 In6 517 107.17(17) In5 s4 In2 107.0(2)
516 In6 513 102.37(18) In3 S5 In2 107.15(18)
516 In6 517 109.65(18) Mn2 S5 In2 106.86(19)
516 In6 s7 110.05(17) Mn2 S5 In3 108.5(2)
515 In7 518 109.71(16) In2 6 In4 110.07(19)
s19 In7 518 102.26(17) Mn3 6 In2 106.53(19)
s19 In7 s15 117.45(17) Mn3 S6 In4 106.26(19)
s9 In7 518 110.31(18) In3 s7 In6 104.37(18)
9 In7 s15 109.57(18) In4 S8 In3 108.09(19)
s9 In7 19 107.25(17) Mn1 S8 In4 106.5(2)
s21 In8 $20 113.98(17) Mn1 S8 In3 105.85(19)
5332 In8 $20 111.15(17) In7 9 In4 106.26(18)
$332 In8 s21 100.11(16) In5 510 In8 104.40(19)
510 In8 $20 109.36(18) In5 s11 In9 109.95(18)
10 In8 s21 112.51(18) Mn2 s11 In9 107.48(19)
510 In8 $332 109.40(18) Mn2 s11 In5 108.17(19)
23 In9 s11 112.65(16) In5 512 In10 106.67(19)
$22 In9 23 111.12(18) Mn3 512 In10 105.5(2)
$22 In9 s11 108.97(18) Mn3 512 In5 108.8(2)
$20 In9 23 108.57(17) In11 513 In6 109.78(19)
520 In9 s11 106.80(17) Mn2 513 In6 105.95(19)
520 In9 $22 108.56(17) Mn2 513 In11 107.1(2)
s12 In10 23 115.56(17) Mn4 S14 Mn2 110.3(2)
s21 In10 23 113.49(17) Mn4 S14 Mn1 108.8(2)
s21 In10 s12 104.42(18) Mn3 S14 Mn4 108.6(2)
S24 In10 23 105.59(18) Mn3 514 Mn2 110.0(2)
S24 In10 s12 111.97(18) Mn3 s14 Mn1 109.8(2)
S24 In10 s21 105.51(18) Mn1 s14 Mn2 109.3(2)
513 In11 S26 107.90(16) In7 515 In12 104.88(19)
s22 In11 513 110.56(18) Mn3 515 In7 106.9(2)
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s22 In11 S26 112.31(18) Mn3 515 In12 107.14(19)
s22 In11 25 105.90(18) In6 516 In13 109.3(2)
25 In11 513 115.01(18) In14 517 In6 107.44(19)
25 In11 S26 105.14(17) Mn1 517 In14 103.4(2)
515 In12 s27 116.60(17) Mn1 517 In6 105.33(19)
S24 In12 s15 109.96(18) In7 518 In15 111.31(19)
S24 In12 s27 102.94(19) Mn1 518 In7 110.0(2)
28 In12 s15 107.27(18) Mn1 518 In15 111.7(2)
28 In12 s24 107.85(18) In7 519 In16 105.28(18)
28 In12 s27 111.90(18) In9 20 In8 107.58(19)
29 In13 S16 99.44(17) In10 s21 In8 105.20(18)
29 In13 30 109.31(17) In11 522 In9 106.34(18)
29 In13 S25 110.22(17) In9 523 In10 106.70(19)
30 In13 S16 111.64(18) Mn4 23 In9 106.68(19)
30 In13 S25 112.03(19) Mn4 23 In10 105.80(19)
25 In13 S16 113.47(18) In10 S24 In12 106.6(2)
517 In14 S26 110.64(17) In11 525 In13 103.24(19)
s31 In14 S26 106.55(17) In11 526 In14 112.13(19)
s31 In14 517 115.02(17) Mn4 526 In14 112.01(19)
s31 In14 S30 106.27(18) Mn4 S26 In11 109.03(19)
$30 In14 S26 107.05(17) In15 s27 In12 106.57(19)
30 In14 s17 110.88(18) Mn4 s27 In15 103.6(2)
s31 In15 518 105.60(17) Mn4 s27 In12 107.0(2)
s31 In15 s27 116.74(18) In12 28 In16 104.94(19)
s31 In15 $32 106.91(18) In13 529 In13 105.14(18)
s27 In15 518 109.01(17) In14 30 In13 106.0(2)
$32 In15 518 112.67(17) In14 s31 In15 105.80(19)
$32 In15 s27 106.09(19) In15 532 In16 105.1(2)
519 In16 $32 110.78(19) In16 33 In8* 104.86(19)

Symmetry: 1, 1-X, 1/2+Y, 1/2-Z; 2, +X, 1/2-Y, -1/2+4Z; 3, 1-X, -1/2+Y, 1/2-Z; 4, +X, 1/2-Y, 1/2+Z.
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Table S4. PL lifetime of F-T4-Zn, F-T4-Mn and T-T4-Mn at room temperature.

Excitation Emission AVG

CHISQ Ay (%) T,(us) A,(%) t,(us) Ay(%) T4(us)
(nm) (nm) (ps)
F-T4-Zn 390 503 0.85 4.91 1037 4255 552 5254 0.86 3.31
F-TA-Mn 370 618 1.54 4831 135 5169 752 - - 4.63
T-T4-Mn 372 628 090 3.60 30.75 3897 14.43 57.43 22.41 19.60

Table S5. The crystal unit cell parameters for F-T4-Mn and T-T4-Mn at different temperature.

F-T4-MnInS
Temperature Crystal data

(K) a(A) b (A) c(A) 6(°)

100 22.18 22.47 25.31 96.67
120 22.14 22.03 25.10 95.93
140 22.53 22.20 25.55 102.57
160 22.04 22.08 25.24 96.18
180 22.19 22.57 27.03 99.88
200 22.66 21.90 27.28 104.35
220 22.29 22.03 27.46 95.81
250 22.10 21.57 24.94 95.88
298 18.23 21.70 24.43 102.30

T-T4-MninS
Temperature Crystal data

(K) a(A) b (A) c(A) 6(°)

100 16.87 27.14 28.78 91.17
120 16.98 27.52 29.25 91.86
140 19.05 27.50 29.25 91.86
160 17.55 27.23 30.59 93.45
180 17.58 27.20 30.50 91.36
200 17.17 27.78 28.28 95.46
220 18.37 27.20 29.93 93.63
250 15.14 27.05 30.99 98.90
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