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Figure and Table Options

Figure S1. [MoO,4] and [Fe(ida)] layers of [(MoO.),Fe"sFe'"s(ida)s], (2) viewed
along a axis.

Figure S2. [Fe(ida)] layers of [(M0Q,).Fe',Fe'"s(ida)s], (2) viewed along c axis.
Figure S3. IR spectra of Nag[(M00;),0,Fe,(nta)4]-16H,0 (1),
N&e[(MOOz)zOzA'z(ntaﬁ]'16H20 (3) and N&s[(MOOz)zOzCFz(nta)4]'16Hzo (4)

Figure S4. IR spectrum of [(MoO,),Fe'sFe'",(ida)s], (2).

Figure S5. Solution UV-vis spectra of Nag[(M00,),0,Fes(nta)s]-16H,0 (1),
N&e[(MOOz)zOzA'z(ntaﬁ]'16H20 (3) and N&s[(MOOz)zOzCFz(nta)4]'16Hzo (4)
Figure S6. Solution UV-vis spectrum of [(MoO,),Fe'sFe's(ida)s], (2).

Figure S7. TG-DTG curves of Nag[(M00,),0,Fe;(nta),]-16H,0 (1).

Figure S8. TG-DTG curves of [(MoO,),Fe'" Fe'"s(ida)s]n (2).

Figure S9. TG-DTG curves of Nag[(M00,),0,Al,(nta),]-16H,0 (3).

Figure S10. TG-DTG curves of Nag[(M00;),0,Cr,(nta)4]-16H,0 (4).

Figure S11. 2D layered structure of Nag[(M00,),0,Fe;,(nta)4]-16H,0 (1).

Figure S12. ORTEP plot of the anion structure in Nag[(M00,),0,Al,(nta)4]:16H,0 (3)
at the 30% probability levels.

Figure S13. 2D layered structure of Nag[(M00O,),0,Alx(nta)s]-16H,0 (3) viewed
along b axis.

Figure S14. ORTEP plot of the anion structure in Nag[(M00,),0,Cr,(nta)4]:16H,0 (4)
at the 30% probability levels.

Figure S15. 2D layered structure ofNag[(M00,),0,Cry(nta)s]:'16H,0O (4) viewed
along b axis.

Figure S16. The coordination environment of Fe atoms in [(MoO,),Fe"sFe'"s(ida)s],
2).

Figure S17. Schematic description of the equivalent topology framework with a

4,5-connected dinodalnbo-x-d/l m -3 m->1 -4 2 m topological motif considering the
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MoO, and Fe-ida  mononuclear units as connected nodes in
[(M0O4),Fe",Fe'"'4(ida)s], (2) viewed along a axis. Color codes: teal for MoO, units
4-connected nodes, yellow for Feida mononuclear units 5-connected nodes.

Figure S18. Schematic description of the equivalent topology framework with a
4,5-connected dinodalnbo-x-d/I m -3 m->I -4 2 m topological motif considering the
MoO, and Feida mononuclear units as connected nodes in [(MoO,),Fe" Fe'4(ida)s],
(2) viewed along b axis. Color codes: teal for MoO, units 4-connected nodes, yellow
for Fe-ida mononuclear units 5-connected nodes.

Figure S19. Schematic description of the equivalent topology framework with a
4,5-connected dinodalnbo-x-d/I m -3 m->1 -4 2 m topological motif considering the
MoO, and Feida mononuclear units as connected nodes in [(MoO,),Fe" Fe'4(ida)s],
(2) viewed along c axis. Color codes: teal for MoO, units 4-connected nodes, yellow
for Fe-ida mononuclear units 5-connected nodes.

Table S1. Crystallographic data and structural refinements for complexes
Nag[(M00,),0,Fe;(nta)s]-16H,0 (1), [(M0O,),Fe",Fe',(ida)sg], (2),
Nae[(M002)202A|2(nta)4]'16H20 (3) and Nae[(MoOZ)ZOZCrz(nta)4]'16H20 (4)

Table S2. Selected bond distances (A) and angles (9 within the water layers in
Nae[(MoOZ)ZOZFeg(nta)4]'16H20 (1)

Table S3. Comparisons of selected bond distances ( A ) for
Nae[(MoOZ)ZOZFez(nta)4] 16H,0 (1), Nas[(MOOZ)zozAlz(nta)4] 16H,0 (3),
Nae[(MoOZ)ZOZCrz(nta)4] 16H,0 (4), [M030(OH)3(Hnta)3] €l 3H,0 (5),1
MosOuo(bpy)a(Hnta),  (6).7  [Nd(H,0)sM0sOsS(Hnta)y(nta)] 7H0 (7).’
Lao.75Clo 25[M0sSa(Hnta)s] 18H,0 8),” La,CI[M03S4(nta)s]-17H,0 9),°
(NH4)4[cis-M0204(nta)2] “H>0O (10),1 Na[MOZOgs(Hnta)g]z Eu(H20)9 3H,0 (11),6
Na{(HZO)eDy[Mozogs(Hnta)2]2} -.5H,0 (12),6 KNa[MOQOzsz(Hnta)z] -H,0 (13),7
Ks[M0,0,S,(nta),][M0,0,S,(ntaH),] 4H,0 (14),® Na,[M0,05S(Hnta),] 6H,0 (15),°
[Mg(Hz0)s][Moz0s(nta)z] 6H.0  (16),”  [LiK(H:0):MoOsntal,  (17),
[LiRb(H,0),M00snta], (18),% [CsLi(H,0),MoO3nta], (19),%
[{Fe(H20).HFe(NO)(nta)}2]nn 2H20  (20),"  (pyH)a[Fe(nta)Clo] H:0  (21),*
Nas[Fe(nta),] 5H,0 (22),5 Ka[Fes(nta)2(CO3)0] 2CH;0H 2H,0  (23),*
[Al(nta)(H0):] {CH;)2CO Hz0 (24),"°  [Al(H,0);][Aly(nta),(u-OH);][OH] 3H,0
(25),
[(Zn(nta)HZO)Z(Al(nta)(uz-OH)2)2(AI30(u2-OH)54(u3-0H)6(u4-0)8(HzO)20(2,6-NDS)5(
H.0)ss] (26),'° Cs[Cr(nta),] 2H20 (27),Y"  [Mg(H20)6][Cra(u-OH),(nta),] 4H,0

(28),"° [Ca(H,0)s][Cra(u-OH),(nta);] 3H,0 (29),"
[Sr(H20)3][Cr2(u-OH)o(nta)2] 3H20 (30),*
[Ba(HZO)g-dmso][Crg(u-OH)g(nta)g] 2H,0 (31),18 [Ba(H20)4Crg(u-OH)z(nta)z] 3H,0
(32)," [Zn(bpy)2(H20).][Cr2(OH)2(nta).] 7H20 (33),"°
[Ni(bpy)2(H20)][Cr2(OH)z(nta)2] 7H-0 (34),%
[Co(bpy)2(H20)2][Cr2(OH)2(nta).] 7H-0 (35),"
[Mn(H20)s(bpy)Crz(OH)2(nta)2] {bpy) 5H-0 (36),"
[{Cu(phen),}{Cry(u-OH),(nta),}[Cra(u-OH),(nta),] 8H,0 (37),%°
[CaCry(u-OH)(n-OAc)(nta), 6H,0]2H,0 (38),%

[SrZCr4(u-OH)z(p-OAc)g(nta)ﬂHgO] 14H,0 (39),21
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[Fe(brbnida)(NO)(OH.),] (46),2 [Fe(dipic)(NO)(OH.),] (47),2 [Fe(dipic)(H.0)]
(48),% K[Fe(ida),] 3H,0 (49),%* (pyH)[Fe(ida),] (50),** K.[Fe,O(ida)s] 10H,0 (51)*
and [FesLo(ida)(u-OH)3(u-0)], 4CI0O4 2CH30H 8H,0 (L =
N-methyl-N,N-bis(2-pyridylmethyl)amine) (52)%
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Figure S1. [MoO,] layers and [Fe(ida)] layers of [(MoO,).Fe',Fe'" (ida)s], (2)
viewed along a axis.




Figure  S3. IR spectrum  of  Nag[(M00,),0,Fey(nta)s]'16H,0 (1),
Nas[(MOOZ)zozAlz(nta)4]'16H20 (3) and Nae[(MOOZ)ZOZCrz(nta)4]'16H20 (4)
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Figure S4. IR spectrum of [(MoO,),Fe",sFe'"s(ida)s], (2).
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Figure S5. Solution UV-vis spectra of Nag[(M00O,),0,Fe;(nta)s]-16H,O (1),
Nas[(MOOZ)zozAlz(nta)4]'16H20 (3) and Nae[(MOOZ)ZOZCrz(nta)4]'16H20 (4)
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Figure S6. Solution UV-vis spectrum of [(MoO4),Fe'"sFe'"4(ida)s], (2).
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Figure S7. TG-DTG curves of Nag[(M00,),0,Fe;(nta),]:16H,0 (1).
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Figure S8. TG-DTG curves of [(MoO,),Fe',Fe""'s(ida)g], (2).
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Figure S9. TG-DTG curves of Nag[(M00,),0,Al,(nta),]-16H,0 (3).
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Figure S10. TG-DTG curves of Nag[(M00;),0,Cr,(nta)4]-16H,0 (4).
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Figure S11. 2D layered structure of Nag[(M00,),0,Fe,(nta)4]-16H,0 (1).

A

Figure S12. ORTEP plot of  the molecular structure of
Nas[(M00,),0,Al,(nta),]-16H,0 (3) at the 30% probability levels.




Figure S13. 2D layered structure of Nag[(M00O,),0,Al,(nta)s]-16H,0 (3) viewed
along b axis.
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Figure S14. ORTEP plot of  the molecular structure of
Nag[(M00;),0,Cr,(nta),]-16H,0 (4) at the 30% probability levels.
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Figure S15. 2D layered structure of Nag[(M00O,),0,Cr,(nta)s]-16H,0 (4) viewed
along b axis.

Figure S16. The coordination environment of Fe atoms in [(MoO.),Fe'sFe'"s(ida)s],

).
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Figure S17. Schematic description of the equivalent topology framework with a
4,5-connected dinodalnbo-x-d/I m -3 m->1 -4 2 m topological motif considering the
MoO, and Fe-ida mononuclear units as connected nodes in
[(M0O,),Fe",Fe'""y(ida)s], (2) viewed along a axis. Color codes: violet for
MoO,units 4-connected nodes, teal for Fe-ida mononuclear units 5-connected nodes.

Figure S18. Schematic description of the equivalent topology framework with a
4,5-connected dinodalnbo-x-d/I m -3 m->1 -4 2 m topological motif considering the
MoO, and Fe-ida  mononuclear units as connected nodes in
[(M0O,),Fe",Fe'"s(ida)s], (2) viewed along baxis. Color codes: violet for MoO,units
4-connected nodes, teal for Fe-ida mononuclear units 5-connected nodes.
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Figure S19. Schematic description of the equivalent topology framework with a
4,5-connected dinodalnbo-x-d/I m -3 m->I -4 2 m topological motif considering the
MoO, and Fe-ida mononuclear units as connected nodes in
[(M0O4),Fe",Fe'"'4(ida)s], (2) viewed along c axis. Color codes: teal for MoO, units
4-connected nodes, yellow for Fe-ida mononuclear units 5-connected nodes.
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Table S1. Crystallographic data and structural
Nag,[(MoOZ)ZOzFez(nta)ﬂ'16H20

refinements for

complexes

1), [(MoOu)Fe'sFe's(ida)e]ln  (2),
Naf,[(MOOz)zozAlz(nta)4]'16H20 (3) and Nae[(MOOZ)ZOZCrz(nta)4]'16H20 (4)

Identification code 1 2
Empirical formula CysHsgFe;M0o,N4NagO 46 C3oHagFegMo,NgO4g
Formula weight 1578.24 1815.40
Temperature/K 173 173
Crystal system monoclinic tetragonal
Space group P 2,/c I -42m
alA 10.5180(3) 9.7754(2)
b/A 25.1402(5) 9.7754(2)
c/lA 11.0330(3) 13.7948(4)
a/° 90 90
p/° 110.479(3) 90
v/° 90 90
Volume/A® 2733.0 (1) 1318.21(7)
Z 2 1
dearcg/cm’ 1.908 2.287
(/mm 1.139 2.714
F(000) 1596.0 900.0
Crystal size/mm?® 0.4 0.2 <0.1 0.2 x0.1 x<0.1
Radiation MoKa (A =0.71073) MoKa (A =0.71073)
20 range for data
) 6.26 to 59.97 5.108 to 59.808
collection/<
-14<h< 14, -13<h <13,
Index ranges -34 <k <31, -13<k<13,
-15<1<11 -19<1<15
Reflections collected 13230 5335
6869 950
Independent reflections [Rine = 0.0299, [Rine = 0.0417,
Rsigma = 0.0452] Rsigma = 0.0373]
Data/restraints/parameters 6869/9/409 950/0/57
Goodness—offit on F? 1.022 1.335
Final R indexes [1>2c (1)] R, =0.0424, R. = 0.0600,
wR, =0.1004 WR;, =0.1379
Final R indexes [all data] R, =0.0488, Ry =0.0607,
WR, =0.1042 WR;, =0.1384
Largest diff. peak/hole /
3.41/-1.09 0.82/-1.56

eA®
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Identification code 3 4
Empirical formula CoHssAILMO,NgNagOss  CosHs54CroMosN4NagO 46
Formula weight 1520.48 1568.50
Temperature/K 173 173
Crystal system monoclinic monoclinic
Space group P 2,/c P 2,/c
alA 15.4271(4) 15.5265(7)
b/A 11.0633(2) 11.0330(6)
c/A 16.3607(3) 16.5498(10)
a/° 90 90
B/° 107.399(2) 107.693(6)
v/° 90 90
Volume/A® 2664.59(10) 2700.9(3)
Z 2 2
dearcg/cm’ 1.895 1.926
(w/mm 0.678 1.017
F(000) 1544.0 1580.0
Crystal size/mm?® 0.4 x0.4 0.2 0.4 0.4 0.1
Radiation MoKa (A =0.71073) MoKa (A =0.71073)
20 range for data
i 4.512 t0 59.756 4.506 to 59.692
collection/<
-21<h<12, -13<h <21,
Index ranges -15 <k <14, -15<k <12,
-15<1<22 -21<1<12
Reflections collected 12903 13034
6712 6786
Independent reflections [Rine = 0.0264, [Rine = 0.0272,
Rsigma = 0.0422] Rsigma = 0.0405]
Data/restraints/parameters 6712/7/413 6786/9/426
Goodness—offit on F? 1.048 1.145
Final R indexes [1>2c (1)] Ry =0.0513, R. =0.0629,
wR, =0.1283 wR; = 0.1669
Final R indexes [all data] Ry =0.0604, Ry = 00715,
WR;, =0.1350 WR, =0.1725
Largest diff. peak/hole /
3.33/-2.25 2.15/-1.38

eA®
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Table S2. Selected bond distances (A) and angles (9 within the water layers in
Nag,[(MoOZ)ZOzFez(nta)ﬂ'16H20 (1)

D—H---A DfH(A) HA(A) DA(A) D—H“'A(ﬁ
Oyw—H --Og, 0.89 1.91 2.775(1) 164
Oyw—H --Ogy 0.89 1.99 2.862(2) 168
O,,—H --Og, 0.87 2.56 3.377(2) 156
O,y—H =0y, 0.87 2.52 3.173(2) 133
O,,—H -0y, 0.87 2.03 2.902(2) 175
O3y—H --O1yq 0.87 2.57 3.045(2) 115
O3—H --O1354 0.87 2.05 2.913(2) 170
O3y—H ==Opye 0.87 2.22 2.941(2) 140
Oyu—H --Oy 0.88 2.13 2.933(1) 150
Ow—H --Ogy 0.88 1.94 2.823(2) 174
Ogy—H --Og, 0.855(2) 2.175(1) 2.881(1) 139.8(2)
Os,—H --O7,, 0.855(1) 1.941(2) 2.785(2) 169.3(2)
Ogw—H --Ogy 0.87 2.07 2.918(2) 165
Ogw—H =-O154 0.87 1.98 2.848(2) 172
O7y—H --Oy; 0.87 2.07 2.808(2) 142
O7w—H =-Ooyn 0.87 2.07 2.925(2) 166
Ogy—H --O13; 0.848(3) 1.914(4) 2.760(1) 175.6(6)
Ogy—H --O15 0.848(3) 2.007(4) 2.849(1) 172.5(3)

Symmetry codes: (a) -1 + X, Y, z; (0) -1 + X, %2—y, %2+ z; (C) X, Y2+ Yy, Yo—z; (d) -X, L -y, -Z; () X,
Yoy, Yo+z; DXy, 1+2,@)%x1-y,1-z ()X Y-y, %+z,({)1-X1-Yy,-Z, () 1+XV,z
K)1-x1-y,1-z
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Table S3. Comparisons of selected bond distances ( A ) for
Nag,[(MoOZ)ZOzFez(nta)4] 16H,0 (1), Nas[(MOOZ)ZozAlz(nta)4] 16H,0 (3),
Nag,[(MoOZ)ZOZCrg(nta)A,] 16H,0 (4), [M030(OH)3(Hnta)3] €l 3H,0 (5),1
MogO10(bpy)a(Hnta). (6).2 [Nd(H20)sM0303S(Hnta),(nta)] 7H.0 7).
Lao 75Clo.2s[M0sSa(Hnta)s] 48H,0  (8),* La,CI[MosSs(nta)s]-17H,0  (9),°
(NH,)[cis-M0,04(nta),] 7H,O (10),' Na[Mo,03S(Hnta),], Eu(H,0)s 3H,0 (11),°
Na{(H,0)sDy[M0,03S(Hnta),]-} 7.5H,0 (12),° KNa[M0,0,S,(Hnta),] 7H,0 (13),’
Ks[M0,0,S,(nta),][M0,0,S,(ntaH),] 4H,0 (14),® Na,[Mo0,05S(Hnta),] 6H,0 (15),°
[Mg(H20)6][M0,0s(nta)s] 6H,0  (16)°  [LiK(H,0):MoOsnta]ls  (17),"
[LiRb(H,0),M00snta], (18),% [CsLi(H,0),MoO3nta], (19),%
[{Fe(H,0).{Fe(NO)(nta)}2]un 2H20  (20),"  (pyH)o[Fe(nta)Cl] HO  (21),
Nas[Fe(nta),] BH,0  (22),°  Ky[Fey(nta),(CO3)0] 2CH;0H 2H,0  (23),
[Al(nta)(H,0):] {CH:)2CO Hz0 (24),"°  [Al(H,0);][Aly(nta)s(u-OH);][OH] 3H,0
(25),

[(Zn(nta)Hzo)z(Al(nta)(},lz-OH)z)z(Algo(uz-OH)54(u3-OH)G(u4-0)8(H20)20(2,6-NDS)5(
Ho0)e] (26),° Cs[Cr(nta);] 2H,0  (27),""  [Mg(H20)][Cra(p-OH)s(nta)] 4H,0

(28),"° [Ca(H,0)s][Cra(u-OH),(nta);] 3H,0 (29),"
[Sr(H20)s][Cr2(u-OH).(nta).] 8H20 (30),"
[Ba(H20)3-deO][Crz(u-OH)z(nta)z] 2H,0 (31),18 [Ba(H20)4CI’2(H-OH)z(nta)z] 3H,0
(32)," [Zn(bpy)2(H20)2][Cra(OH)(nta)] 7H,0 (33),"
[Ni(bpy)2(H20)][Cra(OH)z(nta),] 7H,0 (34),°
[Co(bpy)2(H20):][Cra(OH)a(nta)s] 7H,0 (35),
[Mn(H0)3(bpy)Cr2(OH)2(nta)2] {bpy) 6H20 (36),"
[{Cu(phen)2}2{Cra(u-OH)y(nta)2}][Cra(n-OH)z(nta)] 8H,0 (37),%
[CaCr,(u-OH)(u-OAc)(nta), 6H,0]2H,0 (38),%
[SrZCr4(u-OH)z(p-OAc)z(nta)ﬂHzO]14H20 (39),21
[szCM(M-OH)g(p-OAC)z(ﬂt&M?HzO]14H20 (40)21 and
{[Ag(u-H20)Ag(nta)Cr(p-OH)(n-AcO,0’)Cr(nta)] H20}, (41)%
Complexes(M™)  M—Og_carboxy M-N M—p1,-O/S
S 2.152(1),(Mo)  2.375(1)(Mo)  1.794(1)(Mo)
HMOTIFE™) ) 014(1)(Fe)  2.190(1)(Fe)  1.948(L)(Fe)
S 2.167(1)a(Mo)  2.376(1)(Mo) 1.787(1)(Mo)
3(Mo™/AI™) 1.904(1).(Al)  2.080(1)(Al)  1.857(1)(Al)
N 2.171(1)o(Mo)  2.379(1)(Mo) 1.788(1)(Mo)
AMOTICIT) | ogB(1)n(Cr)  2.088(1)(CH)  1.937(1)(CN)
5'(Mo*") 2.082(9)ay 2.23(1)a 1.903(8)ay
6°(Mo*") 2.130(4)ay 2.286(4) 1.935(3)ay
73(Mo*") 2.100(4)ay 2.259(5)ay 1.925(4)ay
8*(Mo*") 2.114(6)ay 2.319(6)ay 2.302(2)ay
9°(Mo*") 2.135(2)ay 2.310(3)ay 2.290(1)ay
10*(Mo™) 2.125(3)ay 2.276(3) 1.930(3)ay
N 1.920(4)a/
115(Mo®") 2.163(5)a 2.296(5)ay 2927(2)0
12°(Mo™) 2.167(6)ay 2.302(6)ay 1.917(5)a/
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13'(Mo™)
143(Mo®")
153(Mo®")
16°(Mo®")
1710(M06+)
1810(M06+)
1910(M06+)
2011(Fez+)
2 112(Fe3+)
2213(Fe3+)
2314(Fe3+)
2 415( AI3+)
2515( AI3+)
2616( AI3+)
2717(Cr3+)
2818(CI’3+)
2918(Cr3+)
3018(Cr3+)
3 118(Cr3+)
3219(0',3+)
3319(Cr3+)
349(cr*)
359(Cr*h
36'%(Cr*h
37%(Cr*h
38%4(Cr*h)
39%4(Cr®h)
40*(cr®
41%(Cr*)

2.147(6)ay
2.135(5)ay
2.157(2)ay
2.124(2)ay
2.194(3)ay
2.192(2)ay
2.188(3)ay
2.071(2)ay
2.008(1)ay
2.050(2)ay
2.042(3)ay
1.881(3)ay
1.901(2)ay
1.903(3)ay
1.955(2)a
1.980(1)ay
1.988(2)ay
1.980(2)ay
1.972(2)a
1.928(4)a
1.975(3)ay
1.972(3)ay
1.969(2)ay
1.980(2)ay
1.978(2)ay
1.971(1)ay
1.971(2)ay
1.967(2)ay
1.963(4)a

2.346(5)q
2.316(5)ay
2.288(2)
2.418(2)
2.407(3)
2.407(2)
2.413(3)
2.226(3)
2.236(1)
2.303(3)ay
2.246(4)
2.086(4)
2.073(3)
2.113(3)
2.091(2)ay
2.060(1)
2.067(2)ay
2.064(3)ay
2.055(3)ay
2.069(5)ay
2.071(3)ay
2.061(3)ay
2.061(2)ay
2.069(2)ay
2.069(2)ay
2.068(1)ay
2.068(2)ay
2.069(3)ay
2.065(4)ay

2.331(2)ay

2.318(2)ay
2.240(4)a
1.923(2)/2.337(1)
1.880(1)

1.830(2)

1.883(3)ay

1.973(1)ay
1.952(2)a
1.949(3),,
1.958(2)ay
1.891(4)a
1.961(3)ay
1.955(3),
1.955(2),
1.957(2)a
1.964(2),,
1.940(1)a
1.926(2)a
1.921(3)a
1.940(4),,
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Table S4. Comparisons of selected bond distances ( A ) for
[(MoO,);Fe"sFe'"s(ida)s] (2), [Fe(ida)(NO)(OH,);] (42),” [Fe(heida)(NO)(OHy)]
(43),2  [Fe(bnida)(NO)(OH.),]  (44),2  [Fe(NO)(OH,).(phida)] H,O  (45),%
[Fe(brbnida)(NO)(OH.),] (46),2 [Fe(dipic)(NO)(OH.),] (47),2 [Fe(dipic)(H.0)]
(48),% K[Fe(ida),] 3H,0 (49),%* (pyH)[Fe(ida),] (50),** Ka[Fe,O(ida)s] 10H,0 (51)*

and [FesLa(ida)(u-OH)3(u-0)]2 4ClO4 2CH30H 8H,0 (L =

N-methyl-N,N-bis(2-pyridylmethyl)amine) (52)%
Complexes (M™)  M-Op_carboxy M-N
2(Fe?*™") 2.04(1) 2.22(1)
42%(Fe*) 2.051(3) 2.269(5)
4373 (Fe*) 2.055(2)ay 2.224(3)
447 (Fe*) 2.057(3)ay 2.297(2)
457 (Fe*) 2.026(1)ay 2.320(2)
46%3(Fe®") 2.046(4) 2.331(3)
477 (Fe*) 2.121(2)ay 2.088(2)ay
48%(Fe®") 2.163(1)ay 2.082(1)ay
49%4(Fe®") 1.976(3)a 2.149(3)ay
50%2(Fe®") 1.982(2)ay 2.161(3)
51%°(Fe®") 2.046(3)ay 2.236(3)ay
52%(Fe*) 2.031(4)a 2.208(4)
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Table S5. Selected bond distances ( A ) and angles (9 for
Nag,[(MoOZ)ZOgFez(nta)4]'16H20 (1)

Mo(1)-0(7) 1.794(1) Mo(la)-N(2) 2.375(1)
Mo(1)-O(8) 1.7150(8) Fe(1)-O(1) 2.0276(9)
Mo(1)-0(9) 1.7317(9) Fe(1)-O(3) 2.000(1)
Mo(1)-O(12a) 2.1776(9) Fe(1)-O(5) 2.0148(8)
Mo(1)-O(14a) 2.127(1) Fe(1)-O(7) 1.948(1)
Mo(1)-N(2a) 2.375(1) Fe(1)-O(10) 1.9530(9)
Mo(1a)-O(12) 2.1777(9) Fe(1)-N(1) 2.190(1)
Mo(l1a)-O(14) 2.127(1)

0(7)-Mo(1)-O(8) 103.32(4) 0(3)-Fe(1)-O(10) 92.74(4)
0(7)-Mo(1)-0(9) 106.60(4) 0(3)-Fe(1)-N(1) 81.17(4)
O(7)-Mo(1)-O(12a)  86.00(4) 0(5)-Fe(1)-O(7) 90.23(4)
O(7)-Mo(1)-O(14a)  155.36(4) 0(5)-Fe(1)-O(10) 94.23(3)
O(7)-Mo(1)-N(2a)  84.46(4) 0(5)-Fe(1)-N(1) 79.47(3)
0(8)-Mo(1)-0(9) 106.60(4) O(7)-Fe(1)-O(10) 96.97(4)
0(8)-Mo(1)-O(12a)  158.68(4) O(7)-Fe(1)-N(1) 89.32(4)
0(8)-Mo(1)-O(14a)  89.46(4) 0(10)—Fe(1)-N(1) 171.15(4)
0(8)-Mo(1)-N(2a)  89.65(4) Mo(1)-O(7)-Fe(1) 168.31(5)
0(9)-Mo(1)-O(12a)  88.77(4) C(7)-N(2)-Mo(la)  108.35(7)
0(9)-Mo(1)-O(14a)  90.21(4) C(9)-N(2)-Mo(la)  104.66(7)
0(9)-Mo(1)-N(2a)  157.75(4) C(10)-O(12)-Mo(1a)  119.21(8)
0(12a)-Mo(1)-O(14a) 75.51(4) C(11)-N(2)-Mo(la)  109.32(7)
0(12a)-Mo(1)-N(2a)  71.98(3) C(12)-O(14)-Mo(la)  123.02(9)
O(14a)-Mo(1)-N(2a)  74.51(4) C(1)-N(1)-Fe(1) 105.74(6)
O(1)-Fe(1)-O(3) 90.27(4) C(2)-O(1)-Fe(1) 115.99(7)
O(1)-Fe(1)-0(5) 157.26(3) C(3)-N(1)-Fe(1) 107.66(7)
O(1)-Fe(1)-O(7) 85.41(4) C(4)-O(3)-Fe(1) 119.66(9)
O(1)-Fe(1)-O(10) 108.45(4) C(5)-N(1)-Fe(1) 104.48(7)
O(1)-Fe(1)-N(1) 78.17(3) C(6)-O(5)-Fe(1) 117.01(7)
0(3)-Fe(1)-0(5) 90.38(4) C(8)-O(10)Fe(1) 122.12(9)
0(3)-Fe(1)-O(7) 170.20(4)

Symmetry codes: (a) 1 - x, 1 -V, -z

20



Table S6. Selected bond distances (A) and angles (9 for [(M00,).Fe",Fe'"s(ida)s],

).
Mo(1)-0(3) 1.78(1) Fe(1)-O(2¢) 2.04(1)
Mo(1)-O(3a) 1.78(1) Fe(1)-0(2f) 2.04(1)
Mo(1)-O(3b) 1.78(1) Fe(1)-0(3) 2.03(1)
Mo(1)-O(3c) 1.78(1) Fe(1)-N(le) 2.22(1)
Fe(1)-O(1) 2.043(9) Fe(1g)-O(2) 2.04(1)
Fe(1)-O(1d) 2.043(9) Fe(1g)-N(1) 2.22(1)
0(3)-Mo(1)-O(3a)  109.4(3) O(1)-Fe(1)-N(1f) 99.8(4)
0(3)-Mo(1)-O(3b)  109.4(3) O(ld)-Fe(1)-N(1f)  99.8(4)
0(3)-Mo(1)-O(3c)  109.7(7) O(2e)-Fe(1)-O(2f)  92.8(6)
0(32)-Mo(1)-O(3b)  109.7(7) 0(2e)-Fe(1)-0(3) 89.6(3)
0(32)-Mo(1)-O(3b)  109.4(3) 0(2f)-Fe(1)-0(3) 89.6(3)
0(3b)-Mo(1)-O(3c)  109.4(3) O(2e)-Fe(1)-N(1f)  77.1(3)
O(1)-Fe(1)-O(1d) 88.2(6) 0(2f)-Fe()-N(1f)  77.1(3)
O(1)-Fe(1)-O(2¢) 175.7(4) 0(3)-Fe(1)-N(1f) 160.5(5)
O(1)-Fe(1)-O(2f) 89.4(4) Mo(L)-O(3)-Fe(1) 163.9(6)
O(ld)-Fe(1)-O(2¢)  89.4(4) C(1)-N(1)-Fe(1g) 109.8(6)
O(ld)-Fe(1)-0(2f)  175.7(4) C(1h)-N(1)-Fe(lg)  109.8(6)
O(1)-Fe(1)-0(3) 94.2(3) C(2)-O(1)-Fe(1) 128.1(7)
O(1d)-Fe(1)-O(3) 94.2(3) C(2)-O(2)-Fe(1g) 120.7(9)

Symmetry codes: (@) -y, X, 1 -z; (b) y, X, L =z, (¢) X, -y, ; (d) ¥, X, Z; (€) Yo~ Y, Y2 + X, 1%2—7; (f)
Yo+ x, Yo—-y, 1% —z;(Q) Y2 +y, Y- X, 1%2—-z; () 1-y,1-X, Z
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Table S7. Selected bond distances ( A ) and angles (9 for
Nas[(MOOZ)zozAlz(nta)4]'16H20 (3)

Mo(1)-0(7) 1.7874(9) Mo(1a)-N(2) 2.376(1)
Mo(1)-O(8) 1.717(1) Al(1)-O(1) 1.898(1)
Mo(1)-0(9) 1.732(1) Al(1)-0(3) 1.890(1)
Mo(1)-O(12a) 2.208(1) Al(1)-0(5) 1.923(1)
Mo(1)-O(14a) 2.1266(9) Al(1)-0(7) 1.857(1)
Mo(1)-N(2a) 2.376(1) Al(1)-O(10) 1.835(1)
Mo(1a)-O(12) 2.208(1) Al(1)-N(1) 2.080(1)
Mo(l1a)-O(14) 2.1266(9)

0(7)-Mo(1)-O(8) 103.70(5) 0(3)-Al(1)-0(10) 91.59(5)
0(7)-Mo(1)-0(9) 105.49(5) 0(3)-Al(1)-N(1) 85.24(5)
O(7)-Mo(1)-O(12a)  85.83(4) 0(5)-Al(1)-0(7) 87.60(5)
O(7)-Mo(1)-O(14a)  156.97(5) 0(5)-Al(1)-0(10) 104.22(5)
O(7)-Mo(1)-N(2a)  88.93(4) 0(5)-Al(1)-N(1) 80.59(5)
0(8)-Mo(1)-0(9) 105.61(5) 0(7)-Al(1)-O(10) 92.63(5)
0(8)-Mo(1)-O(12a)  158.11(5) O(7)-Al(1)-N(1) 90.75(5)
0(8)-Mo(1)-O(14a)  90.69(5) 0(10)-Al(1)-N(1) 174.22(6)
0(8)-Mo(1)-N(2a)  87.62(5) Mo(1)-O(7)-Al(1) 172.46(7)
0(9)-Mo(1)-O(12a)  90.33(5) C(7)-N(2)-Mo(la)  107.83(8)
0(9)-Mo(1)-O(14a)  87.36(5) C(9)-N(2)-Mo(la)  107.08(9)
0(9)-Mo(1)-N(2a)  157.06(4) C(10)-0O(12)-Mo(la)  121.6(1)
0(12a)-Mo(1)-O(14a) 74.87(4) C(11)-N(2)-Mo(1a)  108.32(8)
0(12a)-Mo(1)-N(2a)  72.70(4) C(12)-O(14)-Mo(la)  123.51(8)
O(14a)-Mo(1)-N(2a)  73.58(4) C(1)-N(1)-Al(1) 105.43(9)
O(1)-Al(1)-0(3) 90.65(5) C(2)-O(1)-Al(1) 118.4(1)
0(1)-Al(1)-0(5) 162.75(5) C(3)-N(1)-Al(1) 106.52(8)
O(1)-Al(1)-0(7) 91.40(5) C(4)-0(3)-Al(1) 117.98(9)
O(1)-Al(1)-O(10) 93.03(5) C(5)-N(1)-Al(1) 105.54(9)
O(1)-Al(1)-N(1) 82.20(5) C(6)-0(5)-Al(1) 115.96(9)
0(3)-Al(1)-0(5) 89.16(5) C(8)-O(10)-Al(1) 128.9(1)
0(3)-Al(1)-0(7) 175.21(5)

Symmetry codes: (a) 1 -x,1 -y, 1 -z
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Table S8. Selected bond distances ( A ) and angles (9 for
Nag,[(MoOZ)ZOZCrg(nta)A,]'16H20 (4)

Mo(1)-0(7) 1.788(1) Mo(1a)-N(2) 2.379(2)
Mo(1)-O(8) 1.730(2) Cr(1)-0(1) 2.009(2)
Mo(1)-0(9) 1.741(2) Cr(1)-0(3) 1.969(1)
Mo(1)-O(12a) 2.216(2) Cr(1)-0(5) 1.981(2)
Mo(1)-O(14a) 2.126(1) Cr(1)-0(7) 1.937(1)
Mo(1)-N(2a) 2.379(2) Cr(1)-O(10) 1.967(2)
Mo(1a)-O(12) 2.216(2) Cr(1)-N(1) 2.058(2)
Mo(l1a)-O(14) 2.126(1)

0(7)-Mo(1)-O(8) 103.67(7) 0(3)-Cr(1)-0(10) 91.44(6)
0(7)-Mo(1)-0(9) 105.11(7) 0(3)-Cr(1)-N(1) 85.20(6)
O(7)-Mo(1)-O(12a)  85.38(6) 0(5)-Cr(1)-0(7) 92.47(6)
O(7)-Mo(1)-O(14a)  156.68(6) 0(5)-Cr(1)-0(10) 91.62(6)
O(7)-Mo(1)-N(2a)  88.54(6) 0(5)-Cr(1)-N(1) 82.73(7)
0(8)-Mo(1)-0(9) 106.24(8) 0(7)-Cr(1)-O(10) 91.92(6)
0(8)-Mo(1)-O(12a)  158.21(7) O(7)-Cr(1)-N(1) 91.73(6)
0(8)-Mo(1)-O(14a)  90.51(6) 0(10)-Cr(1)-N(1) 173.40(7)
O(8)-Mo(1)-N(2a)  87.48(7) Mo(1)-O(7)-Cr(1) 170.04(9)
0(9)-Mo(1)-O(12a)  90.01(7) C(7)-N(2-Mo(la)  107.1(1)
0(9)-Mo(1)-O(14a)  88.11(6) C(9)-N(2-Mo(la)  107.5(1)
0(9)-Mo(1)-N(2a)  157.29(6) C(10)-O(12)-Mo(la)  121.8(1)
0(12a)-Mo(1)-O(14a) 75.32(6) C(11)-N(2)-Mo(1a)  108.0(1)
0(12a)-Mo(1)-N(2a)  72.79(6) C(12)-O(14)-Mo(la)  123.5(1)
O(14a)-Mo(1)-N(2a)  73.47(5) C(1)-N(1)-Cr(1) 106.0(1)
0(1)-Cr(1)-0(3) 89.04(6) C(2)-O(1)-Cr(1) 114.3(1)
0(1)-Cr(1)-0(5) 163.04(6) C(3)-N(1)-Cr(1) 107.7(1)
O(1)-Cr(1)-0(7) 87.45(6) C(4)-0(3)-Cr(1) 115.7(1)
O(1)-Cr(1)-O(10) 105.33(6) C(5)-N(1)-Cr(1) 105.7(1)
O(1)-Cr(1)-N(1) 80.33(6) C(6)-0(5)-Cr(1) 115.2(1)
0(3)-Cr(1)-0(5) 90.16(6) C(8)-0(10)-Cr(1) 125.9(1)
0(3)-Cr(1)-0(7) 175.68(7)

Symmetry codes: (a) 1 -x,1 -y, 1 -z
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Table S9. Selected bond distances (A) and angles (9 within the water layers in
Naf,[(MOOz)zozAlz(nta)4]'16H20 (3)

D—H---A DfH(A) HA(A) DA(A) D—H“'A(ﬁ
Oyw—H --Og, 0.849(2) 2.368(1) 3.173(2) 158.5(1)
Oyw—H --Og, 0.851(1) 2.055(2) 2.887(2) 165.8(1)
Oyw—H --O114 0.849(2) 2.592(2) 3.097(2) 119.3(1)
O,y—H --O3,, 0.848(3) 1.887(3) 2.709(2) 162.9(2)
O,y—H --Ogya 0.849(3) 2.043(3) 2.864(2) 162.4(2)
O3y—H --O5, 0.85 251 2.809(2) 101
O3y—H =-Oyyg 0.85 2.55 2.871(3) 103
O3y—H ==O7e 0.85 221 2.843(5) 132
Oy—H --Og 0.93 1.94 2.721(2) 140
Oyw—H =-Ogzy 0.93 1.98 2.871(3) 159
Ogy—H -0y 0.89 2.00 2.782(2) 145
Ogy—H -0y 0.89 2.52 3.010(2) 115
Ogw—H --Og; 0.90 212 2.786(2) 130
Ogw—H --O7y 0.90 1.97 2.764(3) 146
O7w—H -0y 0.85 2.49 2.976(2) 117
O7w—H ==Ogzye 0.85 244 2.843(5) 110
O7w—H --Ogy 0.85 243 2.764(3) 104
Ogw—H ==Ogc 0.85 1.67 2.429(2) 147

Symmetry codes: (a) -x, L -y, 1-2; (b) Ya—x, -2 +y, 1% —7; (C) Ya— X, -Ya + VY, Y2 —1Z; (d) X, -1+,
;@) 1-x1-yv1-z,(0x,1+y,2,(Q)%—-XxY%+y, 1%z, (h)Y%2—X,Y%+Yy,Y%—-7 (i) 1-X 2
-y, 1-z
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Table S10. Selected bond distances (A) and angles (9 within the water layers in
Nas[(MoOZ)ZOZCrg(nta)A,]'16H20 (4)

D—H---A DfH(A) HA(A) DA(A) D—H“'A(ﬁ
Oyw—H -0, 0.95 1.99 2.775(3) 138
O1w—H --Ogya 0.95 2.05 2.885(5) 145
O,y—H --O15p 0.91 2.49 2.990(2) 115
O,y—H ==Ogc 0.91 2.06 2.879(3) 149
O3,—H --O3, 0.861(2) 2.285(2) 3.138(2) 171.2(2)
O3,—H --Ogyy 0.854(2) 2.021(2) 2.870(2) 172.9(2)
Ow—H ==Opyc 0.849(3) 2.078(4) 2.879(3) 157.2(1)
Oy—H --Ogyy 0.846(3) 2.039(4) 2.680(4) 132.0(2)
Ogy—H ==y 0.93 2.00 2.840(3) 149
Ogy—H --O15p 0.93 1.82 2.722(2) 162
O7y—H --Ox; 0.85 251 3.122(3) 130
O7w—H ==O1¢ 0.85 2.14 2.920(4) 152
O7w—H =-Ogys 0.85 2.22 2.941(6) 143
Ogyw—H =-O1yq 0.85 2.09 2.885(5) 157
Ogw—H ==O7y 0.85 2.53 2.941(6) 111

Symmetry codes: (@) X, -1 +V, z; (b) 1%2— X, -%2+y,1% -7, () 2—-X,1-y,1-2;(d) 1%2—x, Y2 +
v, %-z,(e)1-%x-y,1-z;(H1-x,1-y,1-z;, (@) x, 1+vy,z
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