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1 — [Hdma]-(Fe'"'Zn(H,0)4Fs)

Table S1. Atomic coordinates and equivalent isotropic displacement parameters of
[Hdma]-(ZnFe(H20)4F6)

Atom | site X y z Beq (A%
Zn(l) | 4a i’ 7 v 1.34(1)
Fe(1) | 4b 1 0 v 1.22(1)
FQ) | 8f n 0.75807(14) | 0.54850(9) | 1.74(2)

F(2) | 16h | 0.63263(9) | 0.92799(12) | 0.41644(6) | 2.01(2)
OW(1) | 16h | 0.36375(10) | 0.42652(14) | 0.59642(7) | 1.83(2)
C(l) | 8g | -0.1190(3) | 0.2453(4) Y 3.52(6)
N(1) | 4c 0 0.1355(4) Y, 2.63(5)

Table S2. Anisotropic displacement parameters (ADP, A?) of [Hdma]-(ZnFe(H;0)4Fe)

Atom Uy Uz Uss Uzs Uiz U
Zn(1) | 0.01837(17) | 0.01237(15) | 0.02009(16) | -0.00028(11) 0 0
Fe(1) |0.01376(18) | 0.01013(17) | 0.0225(2) | -0.00015(13) 0 0
F(1) | 0.0314(6) | 0.0107(5) | 0.0238(6) | 0.0006(4) 0 0

F(2) | 0.0215(4) | 0.0194(4) | 0.0353(5) | -0.0018(4) | 0.0090(4) | -0.0004(4)
OW(1) | 0.0193(5) | 0.0181(5) | 0.0322(5) | 0.0008(4) | 0.0044(4) | 0.0006(4)

C(1) | 0.0466(16) | 0.0547(18) | 0.0324(13) 0 0 0.0108(14)

N(1) | 0.0459(18) | 0.0308(14) | 0.0230(12) 0 0 0

Table S3. Selected inter-atomic distances (A) in [Hdma]-(ZnFe(H,0)4Fs)

Zn(1)-F(1)x2 | 2.0485(11)
Zn(1)-OW(1) x4 | 2.0903(10)
Fe(1)-F(2) x2 | 1.9320(9)
Fe(1)-F(1) x2 | 1.9370(11)
C(1)-N(1) x2 1.474(3)

Table S4. Selected H-bond distances N-H--Ow and O-H-F, angles in
[Hdma]-(ZnFe(H20)4F¢)

d(H--A) <DHA> d(N---F)
N-H and O-H (A) ) (A) A
N(1)-H(2)A x2 2.347 143.08 3.114 OW(1)
N(1)-H(2)B x2 2.347 143.08 3.114 OW(1)
OW(1)-HW(1) 1.790 166.83 2.638 F(2)
OW(1)-HW(2) 1.716 170.90 2.625 F(2)




2 — [Hdma]-[Hgua]»(Fe"""F¢).H,O

Table S5. Atomic coordinates and equivalent isotropic displacement parameters of
[Hdma]-[Hgua],-(FeFs).H.O

Atom | site X y z Beq (A?)

Fe(1) 8c | 0.97605(3) | 0.11565(3) | 0.638485(12) 1.74(2)

F(1) 8c |0.99096(14) | 0.10268(16) | 0.56614(6) 3.28(3)

F(2) 8c | 0.95155(15) | -0.06716(14) | 0.64222(6) 3.07(3)

F(3) 8c |0.95587(14) | 0.12356(13) | 0.71084(5) 2.97(3)

F(4) 8c | 0.79436(14) | 0.14207(13) | 0.63242(6) 3.06(3)

F(5) 8c | 1.15488(13) | 0.08957(14) | 0.64457(5) 2.73(2)

F(6) 8c | 1.00313(14) | 0.29613(14) | 0.63552(6) 3.26(3)

C(2) 8c 1.2194(2) -0.1733(2) 0.55401(9) 2.45(4)

N(1) 8c 1.2862(2 -0.2639(2 0.53172(8 3.71(5)

N(2) 8c 1.2435(2) -0.1417(2) 0.60088(9) 3.29(5)

N(3) 8c 1.1278(2) -0.1139(2) 0.52914(9) 3.44(5)

C(2) 8c | 0.3049(2) 0.0902(2) 0.25859(9) 2.48(4)

N(4) 8c | 0.2581(2) -0.0172(2) 0.24086(9) 3.46(5)

N(5) 8c | 0.4060(2) 0.1439(2) 0.23759(9) 3.58(5)

N(6) 8c | 0.2499(2) 0.1473(2) 0.29725(9) 3.35(5)

oW | 8c | 0.2337(2) 0.1539(2) 0.42913(8) 4.09(4)

N(7) 8c | 0.93751(19) | 0.53629(19) | 0.61664(9) 2.78(4)

C(3) 8c | 0.9712(3) 0.5581(4) 0.56329(13) 4.94(7)

C(4) 8c 1.0130(3) 0.6135(3) 0.65184(14) 4.02(6)

Table S6.  Anisotropic  displacement  parameters  (ADP, A%  of
[Hdma]-[Hgua],-(FeFs).H.O
Atom Un Ua, Uss Uzs Uz U
Fe(1) |0.02024(19) | 0.0202(2) | 0.02572(19) | 0.00103(13) | 0.00095(12) | 0.00019(12)
F(1) 0.0436(9) | 0.0569(10) | 0.0239(7) | -0.0023(7) | -0.0033(6) | 0.0032(7)
F(2) 0.0424(9) | 0.0220(7) | 0.0521(10) | -0.0013(6) | 0.0065(7) | -0.0019(6)
F(3) 0.0424(9) | 0.0417(9) | 0.0286(8) | -0.0010(6) | 0.0065(6) | -0.0016(6)
F(4) 0.0214(7) | 0.0378(8) | 0.0570(10) | -0.0035(7) | -0.0029(6) | 0.0003(6)
F(5) 0.0217(7) | 0.0439(8) | 0.0383(8) | -0.0012(6) | -0.0025(6) | 0.0037(6)
F(6) 0.0402(9) | 0.0208(8) | 0.0628(12) | 0.0045(7) 0.0039(7) | -0.0008(6)
C@2) 0.0310(12) | 0.0300(12) | 0.0321(13) | 0.0003(10) | -0.0024(10) | 0.0026(10)
N(1) | 0.0530(14) | 0.0516(14) | 0.0363(12) | -0.0100(11) | -0.0096(11) | 0.0256(12)
N(2) | 0.0404(13) | 0.0485(13) | 0.0361(13) | -0.0075(10) | -0.0092(9) | 0.0216(11)
N(3) | 0.0485(14) | 0.0473(13) | 0.0349(12) | -0.0073(10) | -0.0135(10) | 0.0201(11)
C(2) 0.0317(12) | 0.0340(13) | 0.0285(12) | -0.0029(10) | 0.0033(10) | -0.0035(10)
N(4) | 0.0433(13) | 0.0431(13) | 0.0450(13) | -0.0154(10) | 0.0171(10) | -0.0165(10)
N(5) | 0.0471(14) | 0.0411(13) | 0.0479(14) | -0.0158(11) | 0.0223(11) | -0.0161(11)
N(6) | 0.0455(13) | 0.0441(13) | 0.0376(12) | -0.0165(10) | 0.0151(10) | -0.0171(11)
O(L)W | 0.0613(14) | 0.0550(13) | 0.0390(12) | -0.0043(10) | -0.0001(10) | -0.0176(11)
N(7) | 0.0301(10) | 0.0264(11) | 0.0492(14) | 0.0062(10) | 0.0036(10) | 0.0043(9)
C(3) 0.063(2) 0.068(2) 0.056(2) 0.0130(18) | 0.0164(16) | 0.0068(17)
C(4) 0.0448(17) | 0.0401(18) | 0.068(2) | -0.0060(15) | -0.0066(15) | -0.0009(13)




Table S7. Selected inter-atomic distances (A) in [Hdma]-[Hgua],-(FeFs).H-O

Fe(1)-F(6)
Fe(1)-F(5)
Fe(1)-F(1)
Fe(1)-F(2)
Fe(1)-F(3)
Fe(1)-F(4)

1.9101(15)
1.9119(14)
1.9291(15)
1.9312(15)
1.9316(15)
1.9422(14)

C(1)-N(2)
C(1)-N(1)
C(1)-N(3)
C(2)-N(4)
C(2)-N(6)
C(2)-N(5)

1.310(3)
1.320(3)
1.324(3)
1.314(3)
1.320(3)
1.327(3)

N(7)-C(4)
N(7)-C(3)

1.468(4)
1.476(4)

Table S8. Selected H-bond distances N-H--*A (A = F, O) and O-H--F, and angles in
[Hdma]-[Hgua],-(FeFs).H,O

_ d(H-A) | <DHA> | d(B--F)
PHENO) | @y ) & | A

N(1)-H(1)A 2.046 163.40 2.881 F(2)
N(1)-H(1)B 2.011 169.18 2860 | O(L)W
N(2)-H(2)A 2.117 150.90 2.898 F(6)
N(2)-H(2)A 2.554 135.17 3.222 F(5)
N(2)-H(2)B 2.017 159.76 2.840 F(5)
N(3)-H(3)A 2.010 169.06 2.859 F(1)
N(3)-H(3)B 2.051 148.77 2.822 F(1)
N(4)-H(4)A 1.964 176.74 2.823 F(3)
N(4)-H(4)B 1.995 159.31 2.816 F(5)
N(5)-H(G)A 2.208 165.50 3.048 F(2)
N(5)-H(5)B 2.006 162.61 2.838 F(3)
N(6)-H(6)A 1.955 163.91 2.791 F(2)
N(6)-H(6)B 2.143 150.53 2.923 F(4)
N(6)-H(6)B 2.539 139.32 3.240 F(3)

O(1)W-H(1)WB 2.088 150.20 2.866 F(2)

O(1)W-H(1)WA 1.946 161.65 2.761 F(4)
N(7)-H(7)A 1.844 162.43 2.716 F(4)
N(7)-H(7)B 1.765 168.29 2.652 F(6)




3 — [Hdma],-[Hgua]-[NH,]:[ZnFeFs(amtetraz),],

Table S9. Atomic coordinates and equivalent isotropic displacement parameters of
[Hdma],-[Hgua]-[NH4]-[ZnFeFs(amtetraz),],

of

Atom site T X y z Beq (A)
Zn(1) 8f 1 0.25186(6) | 0.4937(2) 0.75123(9) | 3,36(14)
Fe(1) 8f 1 0.40355(7) | 0.1709(3) | 0.56670(11) | 3,17(14)
F(1) 8f 1 0.2495(3) | 0.2444(11) 0.8172(4) 3,47(16)
F(2) 8f 1 0.4541(3) | 0.1269(13) 0.6636(5) 4,58(24)
F(3) 8f 1 0.4161(3) | 0.4537(11) 0.5754(4) 3,55(16)
F(4) 8f 1 0.4496(3) | 0.1300(16) 0.5083(5) 5,29(24)
F(5) 8f 1 0.3844(4) | -0.0975(13) | 0.5580(5) 4,97(24)
N(1) 8f 1 0.1971(4) | 0.1421(16) 0.6536(6) 3,32(24)
N(2) 8f 1 0.1988(4) | 0.3466(15) 0.6566(6) 3,32(24)
N(3) 8f 1 0.1699(4) | 0.4198(17) 0.5925(6) 3,55(24)
N(4) 8f 1 0.3517(4) | 0.2329(15) 0.4535(6) 2,92(24)
N(5) 8f 1 0.1553(5) | -0.0940(17) | 0.5602(7) 4,58(32)
C(@) 8f 1 0.1654(4) | 0.0957(19) 0.5844(7) 3,00(24)
N(6) 8f 1 0.3531(4) | 0.2299(15) 0.6390(6) 3,24(24)
N(7) 8f 1 0.3312(4) | 0.0692(15) 0.6642(6) 3,32(24)
N(8) 8f 1 0.3029(4) | 0.1405(15) 0.7024(6) 3,08(24)
N(9) 8f 1 0.3048(4) | 0.3471(15) 0.7054(6) 3,16(24)
N(10) 8f 1 0.3501(5) | 0.5860(17) 0.6567(9) 5,13(32)
C(2) 8f 1 0.3366(4) | 0.3926(19) 0.6667(7) 2,84(24)
C(3) 4e 1 0 -0.130(3) Ya 4,97(47)
N(11) 4e 1 0 0.065(4) Ya 6,40(47)
N(12) 8f 1 0.0265(6) -0.224(2) 0.3135(10) | 5,76(39)
N(13) 8f 1 0.0432(7) 0.657(4) 0.5959(14) | 9,87(71)
C(4) 8f 1 0.0436(14) | 0.849(4) 0.579(2) | 12,95(111)
C(5) 8f 1 0.0753(10) | 0.586(5) 0.6665(17) | 10,03(79)
N(14) 8f 0.5 0.2393(12) | 0.628(8) 0.486(2) 9,47(150)
Table S10.  Anisotropic  displacement  parameters  (ADP,  A?)
[Hdma],-[Hgua]-[NH4]-[ZnFeFs(amtetraz),],
Atom Uy Uz2 Uss Uzs Uss Uz
Zn(1) | 0.050(2) | 0.0321(18) | 0.0448(19) | -0.0011(6) | 0.0116(8) | -0.0001(6)
Fe(1) | 0.046(2) | 0.0341(19) | 0.040(2) 0.0003(7) | 0.0103(9) | 0.0040(8)
F(1) | 0.060(5) | 0.034(4) 0.038(4) 0.003(3) 0.015(3) -0.001(3)
F(2) | 0.062(5) | 0.051(5) 0.056(5) 0.003(4) 0.005(4) 0.001(4)
F(3) | 0.046(5) | 0.041(4) 0.047(5) -0.003(3) 0.013(3) -0.001(3)
F(4) | 0.074(6) | 0.071(6) 0.068(6) -0.008(5) 0.038(5) 0.006(5)
F(5) | 0.093(7) | 0.032(4) 0.056(5) -0.004(4) 0.008(5) -0.007(4)
N(1) | 0.051(6) | 0.032(5) 0.038(5) 0.002(4) 0.004(4) -0.006(5)
N(2) | 0.056(7) | 0.033(5) 0.036(5) 0.001(4) 0.012(5) 0.003(5)
N(3) | 0.047(7) | 0.046(6) 0.039(6) 0.003(5) 0.007(5) 0.003(5)
N(4) | 0.041(5) | 0.034(5) 0.034(5) -0.008(4) 0.008(4) -0.006(4)
N(5) | 0.072(9) | 0.027(6) 0.057(7) -0.001(5) -0.011(6) -0.003(5)
C(1) | 0.037(6) | 0.037(6) 0.037(6) 0.005(5) 0.006(5) 0.001(5)




N(6) | 0.051(6) | 0.033(5) 0.042(6) 0.002(4) 0.015(5) 0.002(4)
N(7) | 0.052(7) | 0.029(5) 0.048(6) 0.005(4) 0.017(5) 0.002(4)
N(8) | 0.051(6) | 0.030(5) 0.037(5) -0.004(4) 0.010(4) 0.004(4)
N(9) | 0.049(6) | 0.031(5) 0.044(6) -0.002(4) 0.023(5) -0.011(4)
N(10) | 0.084(10) | 0.025(6) 0.103(11) -0.004(6) 0.055(8) -0.008(6)
C(2) | 0.036(6) | 0.032(6) 0.040(6) -0.003(5) 0.011(5) -0.004(5)
C(3) | 0.076(15) | 0.035(10) | 0.071(15) 0 0.008(12) 0
N(11) | 0.094(17) | 0.058(13) | 0.083(15) 0 0.009(13) 0
N(12) | 0.079(10) | 0.046(7) 0.082(10) 0.016(7) -0.002(8) -0.002(7)
N(13) | 0.090(14) | 0.14(2) 0.129(18) | -0.061(16) | 0.000(13) | 0.032(14)
C»h) | 0.12(2) 0.14(3) 0.12(2) -0.01(2) 0.010(18) 0.02(2)
N(14) | 0.08(2) 0.21(4) 0.09(2) -0.12(3) 0.077(19) -0.09(3)

Table S11. Selected inter-atomic distances (A)
[Hdma],-[Hgua]-[NH4]-[ZnFeFs(amtetraz),],

Zn(1)-F(1) | 2.025(7) N(1)-C(1) 1.344(15) | N(9)-C(2) | 1.325(14)

Zn(1)-F(1) | 2.040(7) N(1)-N(2) 1.360(14) | N(10)-C(2) | 1.369(18)

Zn(1)-N(1) | 2.148(11) N(2)-N(3) 1.299(14) | C(3)-N(11) | 1.30(3)

Zn(1)-N(9) |2.160(10) | N(3)-N(4) | 1.341(14) | C(3)-N(12) | 1.324(17)

Zn(1)-N(2) | 2.170(11) N(4)-N(3) 1.341(14) | C(3)-N(12) | 1.324(17)

Zn(1)-N(8) | 2.209(10) N(4)-C(1) 1.343(16) | N(13)-C(5) | 1.41(3)

Fe(1)-F(5) | 1.864(8) N(5)-C(1) 1.337(18) | N(13)-C(4) | 1.313(10)

Fe(1)-F(3) | 1.913(8) C(1)-N(4) 1.343(16)

Fe(1)-F(4) | 1.917(8) N(6)-C(2) 1.327(16)

Fe(1)-F(2) | 1.944(9) | N(6)-N(7) | 1.377(14)

Fe(1)-N(4) | 2.178(10) N(7)-N(8) 1.288(14)

Fe(1)-N(6) | 2.221(10) N(8)-N(9) 1.375(14)

Table S12. Selected H-bond distances N-H-A (A =
[Hdma],-[Hgua]-[NH4]-[ZnFeFs(amtetraz),],

N-H d(H-A) () | <DHA> (°) | d(N-A) (A) A
N(5)-H(5)A 2.153 138.05 2.851 F(3)
N(5)-H(5)A 2.269 132.32 2.918 F(5)
N(5)-H(5)B 2.547 134.87 3.212 F(1)
N(5)-H(5)B 2.577 140.65 3.287 N(3)

N(10)-H(10)A 2.550 140.22 3.258 N(7)
N(10)-H(10)A 2.628 130.92 3.256 F(1)
N(10)-H(10)B 2.106 141.02 2.827 F(3)
N(10)-H(10)B 2.418 130.16 3.045 F(5)
N(11)-H(11)A 1.897 149.93 2.676 F(2)
N(11)-H(11)B 1.897 149.93 2.676 F(2)
N(12)-H(12)A 2.006 165.77 2.847 F(3)
N(12)-H(12)B 1.902 163.52 2.737 F(2)
N(13)-H(13)A 1.823 157.72 2.678 F(4)
N(13)-H(13)B 2.127 128.72 2.780 F(4)
N(13)-H(13)B 2.319 152.21 3.144 F(2)

N(14)-H - - 3.144 F(1)

N(14)-H 3.147 N(7)

F, N) and angles in



4 — [Hdma][Zn,sFe' s sFe'" ' Fs(amtetraz)s]

Table S13. Atomic coordinates and equivalent isotropic displacement parameters of
[Hdma],:[Zn; ¢Fe1 4Fs(amtetraz)s]

Atom site T X y z Beq (A?)
Fe(2) 2a 1 1.24739(9) | 0.24548(14) | 0.49570(6) 0,96(1)
Zn(1)/Fe(1) | 2a 0.6/0.4 | 0.49483(7) | 0.59155(6) | -0.00549(6) | 0,72(1)
Zn(2) 2a 1 0.95027(5) | 0.40171(8) | -0.00328(7) | 0,89(1)
F(1) 2a 1 1.1076(4) | 0.1489(6) 0.4862(3) 2,01(8)
F(2) 2a 1 1.1868(4) | 0.5178(6) 0.4646(3) 1,67(6)
F(3) 2a 1 1.3077(4) | -0.0230(6) 0.5233(3) 1,69(6)
F(4) 2a 1 1.3867(3) | 0.3447(6) 0.5033(3) 1,85(6)
F(5) 2a 1 0.9701(5) | 0.1560(6) -0.0771(3) 2,20(8)
F(6) 2a 1 0.4758(3) | 0.3436(5) 0.0714(3) 1,11(5)
N(1) 2a 1 1.1755(5) | 0.1872(9) 0.3188(4) 1,09(8)
N(2) 2a 1 1.1246(5) | 0.3420(8) 0.2431(4) 1,26(7)
N(3) 2a 1 1.0771(5) | 0.2639(8) 0.1439(4) 1,13(6)
N(4) 2a 1 1.0919(4) | 0.0554(8) 0.1493(4) 1,02(9)
N(5) 2a 1 1.1892(5) | -0.1731(9) 0.3013(4) 1,56(9)
C(@2) 2a 1 1.1525(5) | 0.0138(9) 0.2586(5) 0,93(9)
N(6) 2a 1 0.8031(4) | 0.3564(6) 0.0013(5) 1,03(6)
N(7) 2a 1 0.7378(4) | 0.5155(7) -0.0004(6) 1,11(6)
N(8) 2a 1 0.6490(4) | 0.4449(6) 0.0050(5) 1,09(6)
N(9) 2a 1 0.6519(4) | 0.2397(7) 0.0091(4) 0,92(6)
N(10) 2a 1 0.7843(6) | -0.0088(9) 0.0124(7) 1,97(9)
C(2) 2a 1 0.7470(5) | 0.1893(9) 0.0061(7) 1,09(8)
N(11) 2a 1 1.3152(4) | 0.3043(7) 0.6682(4) 1,14(9)
N(12) 2a 1 1.3547(5) | 0.1525(8) 0.7447(4) 1,18(10)
N(13) 2a 1 1.4033(4) | 0.2330(8) 0.8441(4) 0,92(8)
N(14) 2a 1 1.3991(4) | 0.4374(8) 0.8388(4) 1,01(8)
N(15) 2a 1 1.3183(5) | 0.6698(9) 0.6835(5) 1,75(12)
C(3) 2a 1 1.3435(5) | 0.4802(9) 0.7283(5) 1,03(9)
N(DA 2a 1 0.9594(5) | 0.5920(11) | 0.3599(4) 1,96(9)
C()A 2a 1 0.9318(6) | 0.7793(13) | 0.2899(7) 2,66(13)
c(1)B 2a 1 0.9000(6) | 0.4072(16) | 0.2941(6) 2,60(13)
N(2)A 2a 1 1.4641(5) | 0.3798(10) | 0.3588(4) 1,91(9)
C(2A 2a 1 1.4095(7) | 0.5642(13) | 0.2880(7) 2,57(13)
C(2)B 2a 1 1.4295(7) | 0.1874(13) | 0.2945(8) 2,72(14)
Table S14.  Anisotropic  displacement  parameters (ADP, A%  of
[Hdma],:[Zn ¢Fe1 sFs(amtetraz)s]
Atom Un Uz2 Uss Uzs Uz U
Fe(2) 0.0148(4) | 0.0095(2) | 0.0105(3) 0.0000(2) 0.0048(4) 0.0011(3)
Zn(1)/Fe(1) | 0.0131(4) | 0.00363(19) | 0.0095(3) | -0.0003(3) | 0.0046(4) | -0.0001(2)
Zn(2) 0.0147(4) | 0.0068(2) | 0.0108(2) 0.0003(3) 0.0051(4) | -0.0002(2)
F(1) 0.026(2) 0.032(3) 0.020(2) | -0.0006(15) | 0.0120(18) | -0.0084(15)
F(2) 0.029(2) | 0.0122(17) | 0.0129(17) | 0.0019(13) | 0.0032(16) | 0.0054(16)
F(3) 0.034(2) | 0.0111(16) | 0.0157(18) | -0.0008(13) | 0.0097(18) | 0.0008(16)
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F(4) | 0.0200(18)
F(5) 0.049(3)
F(6) | 0.0227(17)
N(1) 0.019(3)
N(2) 0.022(3)
N(3) 0.018(2)
N(4) 0.016(2)
N(5) 0.033(3)
c(1) 0.012(3)
N(6) 0.017(2)
N(7) 0.015(3)
N(8) 0.018(2)
N(9) 0.013(2)
N(10) 0.028(3)
C2) 0.017(3)
N(11) 0.027(3)
N(12) 0.024(3)
N(13) 0.015(2)
N(14) 0.015(2)
N(15) 0.037(4)
C(3) 0.013(3)
N(DA | 0.018(2)
C(HA | 0.029(4)
c(1)B 0.025(3)
NQA | 0.021(2)
CA | 0.032(4)
C(2)B 0.034(4)

0.032(2)
0.0129(16)
0.0045(13)

0.013(2)

0.011(2)

0.009(2)

0.012(3)

0.011(2)

0.010(3)
0.0045(18)
0.0063(18)
0.0055(19)
0.0082(17)

0.008(2)
0.0061(19)

0.003(2)

0.010(2)

0.007(2)

0.005(2)

0.006(2)

0.011(3)

0.037(3)

0.032(5)

0.037(4)

0.031(3)

0.028(4)

0.027(4)

0.0183(17)
0.0112(14)
0.0182(15)
0.010(2)
0.0113(19)
0.0132(19)
0.011(2)
0.010(2)
0.013(3)
0.0177(18)
0.021(2)
0.020(2)
0.014(2)
0.046(4)
0.017(3)
0.011(2)
0.007(2)
0.0124(19)
0.017(2)
0.016(2)
0.017(3)
0.020(2)
0.047(4)
0.039(4)
0.020(2)
0.038(4)
0.051(5)

-0.0004(17)
0.0009(13)
-0.0001(12)
-0.0028(17)
0.0031(19)
-0.0005(16)
-0.0023(16)
0.002(2)
0.000(2)
0.004(2)
0.001(3)
0.000(2)
0.000(2)
0.001(3)
0.000(3)
0.0006(16)
-0.0002(15)
0.0000(16)
-0.0031(17)
-0.001(2)
0.002(2)
-0.003(3)
0.008(3)
0.003(4)
0.000(2)
0.004(3)
-0.016(3)

0.0094(15)
0.006(2)
0.0127(14)
0.0075(18)
0.005(2)
0.005(2)
0.0062(17)
0.007(2)
0.005(2)
0.008(2)
0.008(3)
0.011(2)
0.0062(18)
0.023(3)
0.007(2)
0.0076(18)
0.004(2)
0.0059(16)
0.0065(18)
0.007(2)
0.008(2)
0.010(2)
0.024(3)
0.017(3)
0.009(2)
0.017(3)
0.028(4)

-0.0050(16)
0.0111(16)
0.0005(13)
-0.0012(18)
0.004(2)
0.004(2)
-0.0007(17)
0.005(2)
0.0011(19)
0.0026(16)
0.0000(19)
-0.0015(16)
-0.0010(16)
0.004(2)
0.000(2)
0.0010(17)
-0.0022(18)
-0.0033(18)
-0.0018(15)
0.001(2)
0.0015(18)
0.008(3)
0.004(3)
0.005(3)
-0.001(2)
-0.003(3)
-0.010(3)

Table S15. Selected inter-atomic distances (A) in [Hdmal,:[Zn, ¢Fe; 4Fs(amtetraz)s]

Fe(2)-F(3)
Fe(2)-F(1)
Fe(2)-F(4)
Fe(2)-F(2)
Fe(2)-N(11)
Fe(2)-N(1)
Zn(1)/Fe(1)-F(6)
Zn(1)/Fe(1)-F(6)
Zn(1)/Fe(1)-N(14)
Zn(1)/Fe(1)-N(13)
Zn(1)/Fe(1)-N(9)
Zn(1)/Fe(1)-N(8)
Zn(2)-F(5)
Zn(2)-F(5)
Zn(2)-N(6)
Zn(2)-N(4)
Zn(2)-N(3)

1.898(4)
1.908(4)
1.918(4)
1.923(4)
2.107(5)
2.156(5)
2.011(3)
2.019(3)
2.129(5)
2.156(5)
2.159(4)
2.206(4)
1.987(4)
1.996(4)
2.009(4)
2.054(5)
2.099(5)

N(1)-C(1)
N(1)-N(2)
N(2)-N(3)
N(3)-N(4)
N(4)-C(1)
N(5)-C(1)
N(6)-C(2)
N(6)-N(7)
N(7)-N(8)
N(8)-N(9)
N(9)-C(2)
N(10)-C(2)
N(11)-N(12)
N(11)-C(3)
N(12)-N(13)
N(13)-N(14)
N(14)-C(3)

1.349(8)
1.371(7)
1.290(6)
1.381(7)
1.335(7)
1.346(8)
1.347(6)
1.352(6)
1.303(6)
1.349(6)
1.326(7)
1.381(8)
1.352(7)
1.360(8)
1.298(7)
1.345(6)
1.348(8)

N(15)-C(3)
N(1)A-C(1)B
N(L)A-C(L)A
N(2)A-C(2)B
N(2)A-C(2)A

1.356(8)
1.488(12)
1.491(10)

1.479(9)
1.499(10)




Table S16. Selected H-bond distances N-H--A (A = F, N) and angles in
[Hdma],:[Zn ¢Fe1 4Fs(amtetraz)s]

d(H—~A) | <DHA> | d(N-F)

N-H A) ©) A) A
N(5)-H(B)A 2310 133.55 2969 | F(5)
N(5)-H(5)A 2.579 141.32 3294 | NQ)
N(5)-H(5)B 2.105 141.16 2827 | F@3)
N(5)-H(5)B 2.494 120.77 3.026 F(2)

N(L0)-H(10)A 2.488 137.24 3174 | N(7)
N(10)-H(10)A 2,595 130.23 3218 | F(6)
N(L5)-H(15)A 2.495 147.89 3256 | N(12)
N(15)-H(15)B 2.094 140.45 2.811 F(2)
N(15)-H(15)B 2.376 122.48 2929 | F(@3)
N(L)A-H(1)AL 1.788 177.32 2.687 F(2)
N(DA-HLA2 |  1.776 177.41 2676 | F(1)
NQ2)A-HQ2)AL | 1.852 164.85 2730 | F(@3)
NQ)A-HQ)A2 |  1.747 170.74 2639 | F(4)

5 — [Hdma]+[Zn,Fs(amtetraz),]

Table S17. Atomic coordinates and equivalent isotropic displacement parameters of
[Hdma]+[Zn4Fs(amtetraz)4]

Atom | site 1 X y z Beq (A?)
Zn@) | 2n 1 0.29709(13) 1 0.59708(10) | 0.67(2)
zn(2) | 1a 1 0 0 0 0.74(2)
zn@3) | 1d 1 N 0 0 1.22(2)
F) | 2m 1 0.2579(7) 0 0.1383(5) | 0.88(7)
F(2) 2n 1 0.3852(7) n 0.3822(6) | 0.96(7)
F(3) 1f 1 0 v " 1.03(9)
N(1) 40 1 0.1415(7) | 0.1557(5) | 0.8626(5) | 0.74(6)
N(2) 40 1 0.4157(7) | 0.2550(5) | 0.7767(6) | 1.02(7)
N(3) 40 1 0.3480(7) | 0.1557(5) | 0.8610(5) | 0.84(7)
N(4) 40 1 0.2530(7) | 0.3241(4) | 0.7171(5) | 0.84(6)
c(1) 40 1 0.0856(8) | 0.2612(6) | 0.7728(7) | 0.92(8)
N(5) 40 1 -0.1095(8) | 0.2952(6) | 0.7376(7) | 2.36(12)
c(2) 1g 1 " 0 " 5.61(63)
c@® |2m| 05 0.1570(8) 0 0.5067(7) | 2.53(32)
N(6) 40 | 02 0.3518(8) | 0.0506(6) | 0.4373(7) | 1.89(39)




Table S18.  Anisotropic  displacement  parameters (ADP, A?  of
[Hdma]-[ZnsFs(amtetraz)4]
Atom Un Uz Uss Uazs Uz U
Zn(1) | 0.0122(4) | 0.0049(4) | 0.0083(4) 0 0.0011(3) 0
Zn(2) | 0.0111(5) | 0.0065(5) | 0.0106(6) 0 0.0007(5) 0
Zn(3) | 0.0189(6) | 0.0109(6) | 0.0162(6) 0 -0.0019(6) 0
F(1) 0.012(2) 0.012(2) 0.010(2) 0 -0.0016(16) 0
F(2) 0.013(2) 0.013(2) 0.010(2) 0 0.0030(17) 0
F(3) 0.014(3) 0.011(3) 0.014(3) 0 0.001(3) 0
N(1) | 0.0095(18) | 0.0060(18) | 0.013(2) | 0.0032(16) | 0.0019(15) | -0.0002(15)
N(2) | 0.014(2) 0.007(2) 0.018(2) | 0.0051(17) | 0.0006(17) | 0.0009(16)
N(3) | 0.013(2) | 0.0054(18) | 0.014(2) | 0.0028(16) | 0.0025(16) | -0.0005(15)
N(4) | 0.012(2) | 0.0064(18) | 0.013(2) | 0.0044(15) | -0.0003(16) | -0.0001(16)
C(1) | 0.014(2) 0.008(2) 0.013(2) | 0.0024(18) | -0.0004(18) | 0.0014(19)
N() | 0.013(2) 0.026(3) 0.051(4) 0.028(3) 0.001(2) 0.003(2)
C(2) 0.15(3) 0.052(12) 0.009(7) 0 0.005(12) 0
C(3) | 0.039(12) | 0.034(11) 0.023(9) 0 0.002(9) 0
N(6) | 0.039(13) | 0.019(9) 0.014(10) 0.002(8) 0.001(9) -0.002(9)
Table S19. Selected inter-atomic distances (A) in [Hdma]-[ZnsFs(amtetraz)]
Zn(1)-F(2) 1.949(5) | Zn(3)-F(1) x2 | 1.997(5) | N(4)-C(1) | 1.349(7)
Zn(1)-N@4) x2 | 2.021(4) | Zn(3)-N(3) x4 | 2.168(5) | C(1)-N(5) | 1.353(7)
Zn(1)-F(2) 2.089(5) N(1)-C(1) 1.334(7) | C(2)-N(6) | 1.212(5)
Zn(1)-F(3) 2.1131(9) N(1)-N(3) 1.354(6) | C(3)-N(6) | 1.499(4)
Zn(2)-F(1) x2 2.060(5) N(2)-N(3) 1.290(6)
Zn(2)-N(1) x4 | 2.141(4) | N(2)-N(4) | 1.357(6)

Table S20. Selected H-bond distances N-H-A (A

[Hdma]-[ZnsFs(amtetraz)4]

F, N) and angles

N-H [ d(H-A)(A) [ <DHA>() [ dN-F)(A) | A
NG)-HE)A | 2468 138.02 3160 | N@2)
NG)-HE)A | 2540 136.07 3215 | F(1)
N()-H(E)B | 2.165 139.59 2874 | F(2)
N(5)-HE)B | 2218 143.21 2952 | F(3)




Table S21. Selected inter-atomic distances (A) and valence bond calculations

i-j dij Sij I-j dij Sij
Fe(1)-F(D) 1.9291(15) | 050
Fe()-F@2)x4  |1.93200) | 049 | | Fe(1)-F(2) 1.9312(15) | 0.49
Fe()-F()x2 | 1.9370(11) | 0.49 | |Fe(1)-F(3) 1.9316(15) | 0.49
Zn(1)-F(1)x2 | 2.0485(11) | 031 | |Fe(1)-F(4) 1.9422(14) | 0.48
Zn(1)-Ow(l) x 4 | 2.0903(10) | 0.35 | | Fe(1)-F(5) 19119(14) | 052
2| Fe(1)-F(6) 1.9101(15) | 052
2Sij 2Sij
B SFe(1)=3.01 B
SFe(1) = 2.94 B ) SF(4) = 0.48
>7Zn(1) =2.04 gg(z)l_ 9";990 ggg) B 8'28 YF(5)=0.52
ZF(1)=0.80 wi)=1. ZFE3; — 0.49 ZF(6) =0.52
Fe(1)-F2) 1.944(9) 048 | [N()-C(D) 1.344(15) 1.30
Fe(1)-F(3) 1.913(8) 052 | | N(1)-NQ) 1.360(14) 1.24
Fe(1)-F(4) 1.917(8) 051 | | N(2)-N(3) 1.209(14) 1.46
Fe(1)-F(5) 1.864(8) 059 | | N(3)-N(4) 1.341(14) 1.28
Fe(1)-N(4) 2178(10) | 037 | | N(4)-C(1) 1.343(16) 131
Fe(1)-N(6) 2221(10)  |033 | | N(5)-C(1) 1.337(18) 1.33
Zn(1)-F(1) 2.025(7) 033 | | N(6)-C(2) 1.327(16) 1.36
Zn(1)-F(1) 2.040(7) 032 | | N(6)-N(7) 1.377(14) 1.19
Zn(1)-N(1) 2148(11) | 036 | | N(7)-N(8) 1.288(14) 151
Zn(1)-N(2) 2170(11) | 034 | | N(8)-N(9) 1.375(13) 1.19
Zn(1)-N(8) 2209(10) | 030 | | N(9)-C(2) 1.322(14) 1.37
Zn(1)-N(9) 2160(10) | 035 | | N(10)-C(2) 1.369(18) 1.22
2Sij
2Pe(l) =281 SF(3) = 0.52 N(1) = 2.90 EN(6) = 2.88
son() 20l SF(4) = 0.51 SN(2) = 3.04 SN(8) = 3.00
ZF% B SF(5) = 0.59 SN(4) = 2.96 TN(9) = 2.91
Fe(2)-F(1) 1.908(4) | 053 mggﬁ(é)) ig‘;?g% ﬁf
Fe(2)-F(2) 1923(4) |050 | | yoh N 2900 | 1oL
Fe(2)-F(3) 1898(4) |054 | | (R T30y | 137
Fe(2)-F(4) 1918(4) |05 | | (el Ee) T30y | 13%
Fe(2)-N(1) 2156(5) |0.40 | | () T3 |13
Fe(2)-N(11) 2107(5) |045 | | (e 376|129
Zn(1)/Fe(1)-F(6) 2011(3) |035 | | (s T30 | 128
Zn(1)/Fe(1)-F(6) 2019(3) |034 | | (EFND 36 |18
Zn(1)Fe()-N@®) | 2208(4) |03L | | (AR Tas0 | 125
Zn(1)/Fe()-N@©) | 2159(4) |035 | | \E ) T30y |16
Zn(1)/Fe()-N@3) | 2156(5) |035 | | (OB 3 | 138
Zn()Fe(D-N(L4) | 2129(5) 038 | | v o T30y | 128
Zn(2)-F(5) 1987(4) | 037 | | GRS T30l | 124
Zn(2)-F(5) 1996(4) |0.36 | | \e1) nithy ToeC) | 1as
Zn(2)-N@3) 2009(5) | 041 | |y Ny Taaee |12
Zn(2)-N(4) 2.054(5) 1046 | 1 \14).c(3) 1.348(8) | 1.28
Zn(2)-N(6) 2.009(4) 052 | | \i5).c(3) 1356(8) | 1.26

1

0




ZSij
¥Zn(1)/Fe(1)=2.08 _ YN(1)=2.89 _
YFe(2) =2.93 gg(i) : 8'2‘1‘ IN(@3)=3.09 gﬂ(?l N _2'2937
¥Zn(2) =2.13 ZF(S) : 0.73 IN(4)=2.97 EN(13) B 312
YF(1)=0.53 ZFgég _ 0.69 IN(6) = 3.09 ENEM; _ 5 05
>F(2)=0.50 ) YN(8)=3.04 ’
Zn(1)-F(2) 1.949(5) | 0.41
Zn(1)-F(2) 2.089(5) |0.28 N(1)-C(1) 1.334(7) 1.33
Zn(1)-F(3) 2.1131(9) | 0.26 N(1)-N(3) 1.354(6) 1.27
Zn(1)-N(4) x 2 2.021(4) |0.51 N(2)-N(3) 1.290(6) 1.50
Zn(2)-F(1) x 2 2.060(5) | 0.30 N(2)-N(4) 1.357(6) 1.25
Zn(2)-N(1) x 4 2.141(4) |0.37 N(4)-C(1) 1.349(7) 1.29
Zn(3)-F(1) x 2 1.997(5) | 0.36 N(5)-C(1) 1.353(7) 1.27
Zn(3)-N(3) x 4 2.168(5) | 0.34
2Sii
ZZJn(l) =1.97 YF(1)=0.67 XN(1)=2.97
>7Zn(2)=2.08 2F(2)=0.69 EN@3)=3.11
>7Zn(3)=2.09 >F(3)=0.53 >N(4)=3.04
experimental of 4 JU
simulated of 4 JL J A Al
experimental of 5 J
simulated of 5 L
‘ I I I I ‘ I I I I ‘ I I I I ‘ I I I I ‘ I I I I ‘ I I I I ‘ I I I I ‘
5 10 20 30 40

20

Figure S1. Experimental and simulated XRD patterns of
[Hdma],-(Zn; sFe1 sFs(amtetraz)s) (4) and [Hdma]-(ZnsFs(amtetraz),) (5)
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Figure S2. Evolution of infrared spectra of [Hdma]-(ZnsFs(amtetraz),) (5) with the
temperature

Experimental section S1: Microwave Plasma analyses

The elemental analyses have been performed by Microwave Plasma (MP) analysis
using an Agilent 4100 MP-AES. From an initial solution containing iron and zinc cations
(100 ppm), standard solutions have been prepared to obtain the concentrations: 0, 0.5, 1, 2, 5,
10 and 20 ppm. The intensity of the signal as a function of the element concentration,
obtained for each element (Zn, Fe) is reported in Figure S3; good correlation coefficients are
obtained (Figure S3). The solids were dissolved in a mixture of deionized water and nitric
acid (5mL HNOg in 1L of H,0).

» 8.3 mg of [Hdma],'(Zn ¢Fe1 4sFs(amtetraz);) are digested in 100 mL HNO3/H,0.
- [Zn*exp/[Zn* Ttneo (PPM): 9.15/8.59 o [Zn* e/ [Zn* Ttheo (MmMoI.L™): 0.164/0.154
- [Fe"™ Jexp/[Fe™ Jtneo (PPM): 10.70/11.50 or [Fe™ Jexp/[Fe™ Ttneo (Mmol.L™): 0.163/0.176

» 4.4 mg of [Hdma]-(ZnsFs(amtetraz),) are digested in 100 mL HNO3/H,0.

- [Zn*exp/[Zn* Ttneo (PPM): 15.58/15.75 or [Zn**]exp/[Z1**Tinéo (Mmol.L™): 0.238/0.241

12



(1) [Hdmal,:[Zn, ;Fe", ,Fe"'F((amtetraz);]  (2) [Hdma]-[Zn,Fs(amtetraz),]
Znp=9.15ppm/ Zny,, = 8.59 ppm Zn,,,= 15.58 ppm/ Zny,, = 15.75 ppm

I, Fe.,=10.70 ppm/Fey,.,= 11.50 ppm

~ 100000
14000 F
I, = 4408,6[Fe ™o [Fe™] L 90000
R?= 0,9992
12000 80000
/ - 70000
10000

[Zn*]

- 60000
(1) _

8000
747‘ /.'—'/ ¥ =434,6[Zn > Ty, [ 50000
R%=0,9997
(2)

6000 40000
r 30000
4000
P 2o
2000
' 10000
0 v v v v 0
0 5 10 15 20 25
(M™](ppm)

Figure S3. Microwave Plasma analyses of [Hdma],:(Zn, sFe1 4Fs(amtetraz)s) (4) and
[Hdma]-(Zn4Fs(amtetraz),) (5)
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