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Fig. S1. Experimental (e) XRD patterns of DMANaCr (red line) and DMAKCr (blue line) compared to the simulated
ones (s) calculated using literature data.!?
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Tab. S1. Experimental' and (DFT/PBEsol+D3) calculated unit cell parameters for DMANaCr and DMAKCr in the

LT phase.
DMANaCr DMAKCr (LT) DMAZn
Exp. (302K)' DFT (50"1%)2 DFT (156“%)3 DFT*
Space group R3 P3, Pla P1 R3c P1®b
a(A) 8.328 822 856 833 8182  8.12
b (A) 8.328 822 1514 1494 8.182  8.12
c(A) 23.012 2231 930 930 22123  21.6l
a(®) 90 90 86.0 864 90 89.7
B () 90 90 902  90.4 90 90.2
v () 120 120 568 566 120 1200
V (A%) 1382.2 1305.5 10045 963.0 1282.57 1235.1

2A supercell expansion of the reported structure (doubled volume).
The initial structure had imaginary phonon frequencies and when removing these the symmetry was broken. Reducing
the tolerance to 0.005 A the structure belongs to the C2/c space group.



Tab. S2. Experimental'? and (DFT/PBEsol+D3) calculated geometries (distances, d and angles, £) of the N-H---O

bonds between DMA™* cations of the DMANaCr and DMAKCr crystals.

DMANaCr DMAKCr (HT) DMAKCr (LT)
AN-O)A)  ZNH-0)()  dN-O)(A) <N-H-0)()  dN-O)(A)  Z(N-H-0)()
Exp. Exp. Exp. Exp. Exp. Exp.
k) PFT goky  PFT ogky (298 K)? soKkyp PFT gokp PFT
Niloo. 3099 2022 1515 1662 3243 146.9 _ — _
3537 3364 1317 1242 3.656 149.0 - - - -
2877 2696 1702 176.5 2.856 155.3 28412709 1485 1662
NH“Onk 3065 3042 1341 1251 3.008 112.5 2893 % 14220 ®
: : ' : ' : 3.013 2719 1706 1711

* For the DFT calculations we use only one of the two molecular position, thus no parameters can be extracted for

this H-bond.

Tab. S3. The calculated C—O bond lengths (A) in the formate units of the DMANaCr, DMAKCr and DMAZn* crystals.

DMANaCr  DMAKCr DMAZn*

C-0 (CrO4¢/ZnOg) H-bonded 1.297-1.298 1.297 1.274-1.277
C-O0 (CrO¢/ZnOg) not H-bonded ~ 1.281-1.282 1.281-1.283 1.262-1.266
C-0 (NaO¢/KO¢/ZnOg) H-bonded  1.254-1.255 1.253-1.255 1.259-1.261

C-0 (NaO¢/KOg) not H-bonded  1.239-1.241 1.238-1.239

Tab. S4. The pressure-dependent unit cell parameters calculated for DMANaCr.?

DFT optimised structure  DFT at 96% volume

a=b (A) 8.22 8.18
¢ (A) 22.31 21.64
V (A% 1305.5 1253.3
Pressure (GPa)* -0.012 0.995
H--Oc¢ (A) 1.89-1.92 1.85-1.87
H---On, (A) 1.62 1.60-1.61

* denotes the calculated value.
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