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Table S1. Selected bond lengths (A) and bond angles (°) of MHy* cation.

Bond lengths Calculated Observed Bond lengths Calculated Observed
and angles and angles
C5-Hé6 1.086 0.9596 N1-H9 1.023 0.8902
C5-H7 1.088 0.9596 N1-N3 1.447 1.4415
C5-H8 1.086 0.9596 N1-H4 1.016 0.8659
C5-N1 1.506 1.4698 N3-H10 1.017 0.8659
N1-H2 1.023 0.8902
C5-N1-N3 118.30 116.371 H4-N3-H10 108.05 95.230
N1-C5-Hé6 110.56 109.458 N3-N1-H2 106.10 108.218
N1-C5-H7 108.39 109.525 N3-N1-H9 106.09 108.218
N1-C5-H8 108.24 109.456 N1-N3-H4 107.62 109.988
C5-N1-H2 110.17 108.189 N1-N3-H10 107.62 109.988
C5-N1-H9 110.17 108.189
H2-N1-H9 105.14 107.318




Table S2. Raman and IR wavenumbers of [MHy][Mn(H2POO)s] at RT. !
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1 key: vs, very strong; s, strong; m, medium; w, weak; vw, very weak; b, broad



Table S3. The correlation diagram and irreducible representations (I') for the Pnma orthorhombic phase of the
[MHy][Mn(H2POO)s] crystal.?

) . Free ion Site
Ion Vibration Factor group symmetry
symmetry symmetry
Cs Cs D2n
vsNH2and vsNH2* 2A7 2A7 2Ag+2B2e4+2B1u+2Bsu
vasNH2 and vasNHa2* 2A” 2A” 2B1g+2B3g+2 Aut2Bou
ONH:2and dNH:z* 2A’ 2A’ 2 Ag+2B2g+2B1u+2Bsu
wNH2 and wNH2* 2A’ 2A’ 2 Ag+2B2g+2B1u+2Bsu
tNH2and t™NH2* 2A” 2A” 2B1g+2Bsg+2 Aut2Bou
oNH:zand oNH>* 2A” 2A” 2B1g+2Bsg+2 Aut2Bou
vasCNN A A’ Agt+Bog+B1utBsu
vsCNN A A’ Ag+Bog+B1utBsu
MHy* OCNN A A’ Ag+Bog+B1utBsu
vsCHs A A Ag+BogtB1utBsu
vasCH3 A'+A” A'+A” Ag+Big+Bog+Bsgt AutBiutBaut+Bsu
0sCHs A A Ag+Bog+B1ut+Bau
0asCH3 A'+A” A'+A” Ag+Big+Bog+Bsgt+ AutBiutBautBsu
oCHs A'+A” 2A7 AgtBig+Bogt+Bsgt AutBiut+Baut+Bsu
tCHs A” A” Big+Bag+AutBou
T 2A+A” 2A+A” 2 Agt+B1g+2Bog+Bagt Aut2BiutBaut+2Bau
______________ Lo AMA AN ARG B dAB BB
T 17A’+13A” 17A’+13A” 17 Ae+13B1g+17B2g+13B3g+13Aut17B1ut+13B2u+17Bsu
C Cs (Cy) D2 (D2n)
vs(PH2) Al A’ (A) AgtBogt+BiutBau (AgtBig+Bog+Bsg+AutBiut BoutBau)
vas(PH2) B1 A’ (A) Ag+Bogt+BiutBau (Agt+Big+Bog+Bsg+AutBiut BoutBau)
vs(PO2) Ax A’ (A) Agt+Bog+BiutBau (AgtBig+Bogt+Bsgt AutBiut BautBsu)
vas(POz2) B2 A7 (A) Big+BagtAutBou (AgtBig+Bog+Bsg+ AutBiut BoutBau)
o(PH>) B1 A’ (A) AgtBog+BiutBau (Agt+Big+Bogt+Bsgt AutBiut BautBsu)
©(PH>) A2 A” (A) Big+Bagt+AutBou (Agt+Big+Bog+Bsgt AutBiut BautBsu)
H2POO- w(PH2) B2 A” (A) Big+Bagt+AutBou (Agt+Big+Bog+Bsgt AutBiut BautBsu)
O(PH?2) Ax A’ (A) AgtBog+B1utBau (Agt+Big+Bogt+Bsgt AutBiut BautBsu)
O(PO2) Ax A’ (A) AgtBog+BiutBau (Agt+Big+Bog+Bsgt AutBiut BautBsu)
, L, 2 Ag+B1g+2Bog+Bsg+ Aut2B1ut+B2u+2Bsu
T ArBrBa 28+ AT (3A) (BA+3B1:+3Bos#3B3+3 At 3B 1+3Bou+3Bay)
L AstBiBa A+ 2A7 (3A) Ag+2B1g+B2g+2B3g+2 AutB1u+2B2utBsu

(3A5+3B15+3B2g+3B3:+3 Aut3B1u+3 B2ut3Bau)

5A142 AstdB OA+ 6A” 9 Ag+6B15+9Bog+6Bag+6 AutIB1u+6B2ut+9Bsu

r 4B, (15A) (15Ag+15B15+15B2g+15B3g+15Au+15B1u+15
Bout15Bsu)
Ci D2
Mn? L BAw 3Auwt3But SBaet3Baw
r 3Au 3Au+3Biut+ 3B2u+3Bau

2 key: red, IR-active; green, Raman-active; blue, IR- and Raman-active.
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Figure S1. The temperature-dependent Raman spectra of the [MHy][Mn(H2POO)s] perovskite.



