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H;PO, (7.5 mmol) + MnCl,-4H,0 (0.75 mmol)
C,K,0,-H,0 (1.5 mmol) + 2M KOH
+ | C,Na,0, (1.5 mmol) + 2M NaOH
C,Li,0, (1.5 mmol) + 2M LiOH-H,0
pH5/120°C/ 3 days
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Figure S1. X-ray diffraction patterns of the phosphites obtained depending on the alkali
metal hydroxide and oxalate in the hydrothermal synthesis.
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Figure S2. Observed (red dots), calculated (black line) and difference powder X-ray
diffraction pattern (blue line) for the pattern matching analysis of KMnCP. Inset shows
the comparison between the simulated and experimental powder X-ray diffraction
patterns.



Figure S3. Asymmetric unit of K,;Mn,(H,0),C,04(HPO;), with displacement
parameters drawn at the 50% probability level.
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Figure S5. (a) Coordination environment of K(1) atoms. (b) VDP representation of
the K* ions located in the interlayer spaces of KMnCP.
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Figure S6. Topological representation of the not interpenetrated 3,4L.147 topology

previously reported, VOHMUC.
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Figure S7. Crystallographic model showing the top view of a hexagonal plate and the

growth of the KMnCP structure in the ab plane and c directions.



0D and 1D metal oxalatophosphites

(C4N2H12)3 [IHQ(HPO3)2(C204)4] 4H20 Class. MP()O() Ref [SC]

M2P2-C

(C6N2H14)2[Gaz(OH)z(C204)2(HPO3)2]'2H20 Class. MP[O] Ref [90]
M2 P2-C

(C6N2H14)2 [FeHIzFQ(HPO3)2(C204)2] : 2H20 Class. MP101 Ref [8a]

M2P2'c

Continue on next page...




2D metal oxalatophosphites

Ref [8a]

(CeN4H,))o[Felly(HPO3),(C,04)5]-5H,0 Class. MP,O,

70

Az[(VO)z(HPO3)2(C204)]l’lH20 (A=L1, Na, K, NH4) and

Ref[12a, b] [9¢]

CeNaHi5)0s[Ga(OH)(C204)05(HPO;)] Class. MP,0,

(CN2H6)[Gay(HPO3),(H,PO3),(C,04)] and

Ref [9a, b]

[Hoapm][Gay(HPO;3),(HoPO3)2(C204)] Class. MP,O,

Continue on next page...




2D metal oxalatophosphites

(C4N,H 15)o[Iny(HPO3)3(C504),]-3H,0

Class. MP,0,

Ref [5c]

Stacking view
2D single layers

Top layer view

(CaNoH 19)3[Iny(HPO3)s(CrO4)3] Class. MP,0, Ref [5c]
Stacking view
2D double layers
K2[MIle(HQO)2C204(HPO3)2] Class. MP202 Ref [ThlS WOI'k]
Stacking view Top layer 1ew M,P,

2D double layers
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3D metal oxalatophosphites

(C4NoH 2)[M"y(HPO3)2(C204)5] (M= Fe, Co) and

(C5N2H14)[FCH4(HPO3)2(C204)3 Class. MP103 Ref [821, b] [63]

(CN3H6)2'Mn245(HPO3)(C204)2_5(HzO) Hzo Class. MP103 Ref [73]

szz'c

Continue on next page...




3D metal oxalatophosphites

Class. MP,0; Ref [5b]

[CaN,H 5 ][Iny(HPO3)3(C,04)]

Ref [7d]

Msz‘d

Continue on next page...




3D metal oxalatophosphites

(C2N2H10)[MHz(OHQ)Q(HPOg)z(C204)] (M: Mn, Fe) Class. MP203 Ref [70] [83]

Ref[7b]

Class. MP,0;

Ref [9b]

Continue on next page...




3D metal oxalatophosphites

(CeH1aNo)[Iny(HPO5)3(C,04) ] Class. MP3;05;

Ref [5d]

Ref [8a]

(CaNoH;9)[Iny(H,O)(HPO3)s(C,04)0]-2H,0 Class. MP;0;

Ref [5c]

M;P,

Figure S8. Structural visualization of the analysed metal oxalatophosphites with anionic
frameworks. The compounds graphics order follows the same one that observed in

Table 2 of the manuscript.
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Figure S9. (a) Thermal analysis (TGA, DSC) of KMnCP. (b) Diffraction patterns of
calcination products (red) after TGA analysis in oxygen atmosphere, (blue) after heat
treatment in argon atmosphere and (green) simulated pattern for KMnPO, for comparison.
Asterisks represent an unidentified compound.
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Figure S10. Thermodiffractogram of KMnCP.
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Figure S11. (a) Infrared and Raman spectra comparison of KMnCP.
(b) Detail of the v(P-H) and v(O-H) vibrational modes of the IR spectrum.
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Figure S12. (a) UV-Vis diffuse absorbance spectrum and (b) the corresponding
F(R) vs E (V) curve of KMnCP.
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Figure S13. Calculated band structure with total density of states (TDOS) of
KMnCP. The Fermi level is chosen as the energy reference at 0 eV.
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Figure S14. Band structure with partial density of states (PDOS) of KMnCP.
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Figure S15. Temperature dependence of ¥, and 1/x, for KMnCP measured under 1 kOe. The
lower inset shows the temperature dependence of y,, T and the upper inset an enlargement of the
low-temperature region of ZFC—FC data measured under 100 Oe.

Figure S16. Ideal hexagonal honeycomb Mn(Il) layer of KMnCP where phosphorous nodes
have been suppressed. Mn(Il) cations are grouped in triangular clusters with three different
values of Mn---Mn intralayer distances.
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Figure S17. Magnetic data fitting of KMnCP. (a) m1= g, m2= J, m3= y,, constant; (b) ml=g,
m2=J (intra-dimmer), m3= J" (inter-dimmer), m4= y,, constant; (¢) ml= g, m2 = J (intra-
dimmer), m3= y,,, constant.

Hexagonal 2D Heisenberg Mn layer model:

105%g> 2 3 4 5 6
Zm = 967*? (1-175J /T +110.833(J /T) +304111(J/T) —999.829(J/T) —9346.14(J/T) +264381(J/T) )

Mn S=5/2 dimmers (Intra-dimmer J) model:

-10J, -18J, 24, -28J,
(55+30e /T+14e /T+3Oe /T3Oe /T)

Km = 0.37537726g2
-10J, -18J -24J, -28J/ =30,
(11+9e /T+7e /T+5e /T+3e /T+e /T)

Mn S=5/2 dimmers (Intra-dimmer J + Inter-dimmer J') model:

"~ NB*o? Xm
Xn=NB'g =2y

m



Table S1. Bond distances (A) and angles (°) for K,Mn',(H,0),C,04(HPO),.

[Mn(1)Og4] octahedron
Mn(1) 03) 0Q2) o) 04) 0(6) o(sw)
Oo(5W) 175.92(6) 85.23(7) 85.84(7) 83.63(6) 84.45(6) 2.245(1)
0(6) 98.87(7) 93.92(6) 166.05(6) 73.41(5) 2.237(2)
04) 99.55(7) 163.85(6) 95.58(6) 2.227(2)
(0100} 91.29(7) 95.23(5) 2.161(2)
0Q2) 92.16(6) 2.139(2)
0@3) 2.125(1)
[K(1)Oy] polyhedron
K(1) (02)i 01y (01 (02) (05W)i (03) (03)i (02)7 (01)
OD)# | 112.97(5) | 129.82(4) | 51.27(5) | 97.67(5) | 60.19(4) | 111.93(4) | 146.47(5) | 62.96(8) | 3.042(2)
(02)i 51.48(6) | 134.55(6) | 112.56(5) | 68.14(6) | 59.51(5) | 145.35(5) | 112.75(4) | 3.041(2)
(03)# | 64.62(4) | 78.57(5) | 113.40(4) | 111.72(5) | 88.32(4) | 50.83(5) | 2.954(2)
(03) 113.49(5) | 76.86(5) | 64.04(4) | 142.90(5) | 87.58(4) | 2.946(2)
(O5W)i | 75.40(5) | 163.85(4) | 75.72(5) | 127.64(5) | 2.940(2)
(02) 71.62(7) | 66.91(4) | 129.24(5) | 2.935(2)
(01 151.10(4) | 100.73(5) | 2.830(2)
(O1y 106.71(5) | 2.824(2)
(02)i | 2.785(2)
[HP(1)0;] pseudotetrahedron Oxalate [C,0,]
P(1) (02)~ (02) (02) H®1) C(1)-C(2) 1.554(4)
H(1) 106.00(7) | 106.00(7) | 106.00(7) | 1.32(5) C(1)-0(6) 1.252(2)
(02) 112.71(6) 112.70(6) 1.526(2) C(2)-04) 1.250(2)
(02)* 112.71(6) 1.526(2) 0(6)-C(1)-0(6)* | 126.9(3)
(02)¥ 1.526(2) 0(6)-C(1)-C(2) | 116.6(2)
[HP(2)0;] pseudotetrahedron 0(4)-CQ2)-0(@y™ | 127.43)
~ ~ 04)-C(2)-C(1) | 116.3(2)
PQ2) (0O1)7 (01 (O1)¥ H(Q)
H(2) 106.13(7) 106.13(7) 106.13(7) 1.33(4)
((02h) 112.59(6) 112.59(6) 1.531(1)
(01 112.59(6) 1.531(1)
(01)# 1.531(2)
[HP(3)0;] pseudotetrahedron
P@3) (03)” (03)i (03) H@3)
H@A3) 106.78(7) 106.78(7) 106.78(7) 1.30(4)
(03) 112.03(6) 112.03(6) 1.527(1)
(03)i 112.03(6) 1.527(1)
(03)” 1.527(1)

Symmetry codes: i = -x+1, -y+1, -z+2; ii = -y+1, x-y+1, z; iii = -x+y+1, -x+1, z; iv = x-1, y-1, z;

v = -y+l, Xy, z; vi =y, -xty+l, -z+2; vii = -x+y, -x+1, z; viii = x-y+1, X, -z+2;

ix =x+1, y+1, z; x = -y, X-y, z; xi = -xty, -X, z; Xii =X, Yy, -z+3/2



Table S2. Assignment of the vibrational spectra of KMnCP (band positions in cm!)

Assignment IR Raman

v(O-H) 3275(vs) |-

v(P-H) 2344 (m), 2402 (m) | -----

vas(C-0) 1714 (vs), 1635 (w) 1713 (vw), 1635 (w)
v5(C-0) 1360 (m), 1318 (s) 1480 (m), 1440 (w)
Vas(PO3) 1087 (vs), 1067 (vs) 1075 (m), 1060 (m)
AP-H) 1018 (w) 1018 (w)

v5(PO3) 992 (m), 978 (m) 996 (s), 981 (m)
o(0CO)+v(C-C) 858 (w), 805 (s) 914 (w), 857 (w)
p(H,0) 748 (w), 723 (w) | -—--

o(PO3) 652 (w), 608 (s) 631 (w), 598 (w)
0xs(PO3) 530 (w), 480 (m) 532 (w), 470 (m), 428 (w)

v, stretching; 8, deformation;
weak; sh, shoulder; v, very.

s, symmetric; as, asymmetric;

s, strong; m, medium; w,




