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Crystal structure determination

[Ing(H,L*)6(NO3)(MeOH)4(H,0)](NO3)s, 1

A hexanuclear In-MOM with one nitrate anion and five solvent molecules (four methanol molecules
and one water molecule) ligated to three alternating metal ions, five additional nitrate counter anions,
and at least six structural solvent sites (four methanol molecules and two statistically disorderd water
molecules) were identified as an asymmetric unit. The cyclopentyl residues of two ligands in the MOM
were statistically disordered. All non-hydrogen atoms except those in the disoredred residues and a
methyl carbon atom of a ligated methanol molecule were refined anisotropically; hydrogen atoms were
assigned isotropic displacement coefficients UH) = 1.2U (C, N) and 1.5U (Cppewny1), and their
coordinates were allowed to ride on their respective atoms. All the hydrogen atoms of the ligated amino
groups of the ligands were assumed protonated and their coordinates were allowed to ride on the
nitrogen atoms, which were assumed to be in the sp>-hybridized state. The hydrogen atoms attached to
the oxygen atoms of the ligated methanol molecules and attacted to the water molecules were not
included in the least-squares refinement. The least-squares refinement of the structural model was
performed under various geometry and dispalcement parameter restraints such as SADI, DFIX, DANG,
FLAT, SIMU, and ISOR. The refinement converged to a final R1 = 0.0554, and wR2 = 0.1297 for
11198 reflections with 7 > 2011), R1 = 0.0841, wR2 = 0.1425, GOF = 0.957 for all 15841 reflections.
The largest difference peak and hole were 0.780 and —0.981 e-A™, respectively.
[Ing(H,L*)s(H20)5](NO3)q;, 2

One and a half hexanuclear In-MOMSs with a half on a crystallographic twofold axis were identified as
an asymmetric unit. All of the potential ligated solvent sites in the MOMs are occupied by water
molecules (the data quality of the structure does not provide unambiguous identities of the ligated
solvent sites as some of them could be either partially identified methanol molecules or nitrate anions).
Two additional water sites were identified; both of them were in the center of the hexanuclear In-MOM.
Only the heteroatoms were refined anisotropically and the carbon atoms were refined isotropically;

hydrogen atoms were assigned isotropic displacement coefficients U(H) = 1.2U (C, N), and their
2
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coordinates were allowed to ride on their respective atoms. All the hydrogen atoms of the ligated amino
groups of the ligands were assumed to be protonated and their coordinates were allowed to ride on the
nitrogen atoms, which were assumed to be in the sp’-hybridized state. One cyclopentyl group, non-
coordinating nitrate groups, and some coordinating solvent groups of bad geometries were refined with
geometry restraints. Because of the limited data quality, the least-squares refinement of the structural
model was performed under various geometry and dispalcement parameter restraints such as SADI,
DFIX, DANG, FLAT, SIMU, and ISOR. The crystal was assumed to be a racemic twinned structure
based on the Flack parameter. The refinement converged to R1 = 0.1725 and wR2 = 0.4311 for 14585
reflections with 7 > 207l), R1 = 0.2120, and wR2 = 0.4578 for all 25059 reflections. The structure
refinement was further performed after modification of the data for the lattice solvent molecules and the
unidentified disordered nitrate anions (10101 A3, 30.4% of the crystal volume) using the SQUEEZE
routine of the PLATON software package (Ver. 130605),"° which led to better refinement and
parameter convergence. The refinement converged to a final R1 = 0.0984 and wR2 = 0.2833 for 14523

reflections with 7 > 20(1), R1 = 0.1263, wR2 = 0.3030, GOF = 1.030 for all 25059 reflections. The

largest difference peak and hole were 1.372 and —0.991 e-A™, respectively.
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mixture of 1 and 2
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Figure S2. IR spectra of the mixture of 1 and 2 (red) and 2 (black).
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Figure S3. An ORTEP diagram of 1 with 20% of thermal ellipsoid probability displacement. Only
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metals and heteroatoms were labeled. For the sake of clarity all hydrogen atoms as well as counter ions

were omitted.
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In-MOM Ga-MOM

Figure S4. Conformations of the ligand in 1 and the Ga— MOM, [Gag(H,L*)s(NO3)Sg](NO3)s (where, S

is either MeOH or H,0),>' showing different extents of the ligand planarity. Color codes: indium

(green), gallium (cyan), oxygen (red), nitrogen (blue), and carbon (gray).
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Figure SS5. ORTEP diagrams of the In- MOMs in 2 with 20% of thermal ellipsoid probability

displacement. Only metals and heteroatoms were labeled. For the sake of clarity all hydrogen atoms as

well as the counter ions were omitted. (a) One In- MOM is on a crystallographic general position and

(b) the other In— MOM is on the crystallographic twofold axis.
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Figure S6. '"H NMR spectra of the two different crystalline forms, 1 and 2, in d¢-dmso with the
expansion of 0.5-3.2 ppm range. 'H NMR spectra of (a) H4L*, (b) 1 taken within 5 min after the
preparation of the solution, (c) 1 taken at its equilibrium state, (d) 2 taken within 5 min after the

preparation of the solution, and (e) 2 taken at its equilibrium state. X is for the free ligand, ® is for 2,

and < is for the new species, 3, in the equilibrium state.
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Figure S7. CPK diagram of 2, where the cyclopentyl residues are represented in yellow. Color codes:

cyclopentyl residue (yellow), indium (green), oxygen (red), nitrogen (blue), and carbon (gray).
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Figure S8. The time dependent 'H NMR spectra of 2 in dg¢-dmso with an expansion of 0.5-3.2 ppm

range.
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Table S1. Hydrogen bonds for 1 (A and °).

D-H..A d(D-H) d(H...A) d(D...A) <(DHA)
N(1A)-H(1A1)...O(16N}#1  0.92 2.02 2.92(3) 166.6
N(1A)-H(1A2)..0(4S)#2  0.92 2.15 2.973(15) 147.7
N(1B)-H(1B1)..O(5N)#3  0.92 2.41 3.100(14) 132.3
N(1B)-H(1B2)...0(12N) 0.92 2.00 2.91(3) 175.2
N(1B)-H(1B2)...0(22N) 0.92 2.18 3.00(2) 148.0
N(1C)-H(1C1)...0(22N) 0.92 2.17 2.99(2) 147.9
N(1C)-H(1C2)..0(@dN)#3  0.92 2.15 3.062(15) 171.2
N(1C)-H(1C2)..0(5N)#3  0.92 2.38 3.066(13) 131.6
N(ID)-H(ID1)..02N)#4  0.92 2.08 2.988(17) 170.6
N(1D)-H(1D2)...0(13N) 0.92 2.24 3.145(16) 169.0
N(1E)-H(IE1)...O(14N) 0.92 2.37 3.11(2) 136.4
N(1E)-H(1E2)...0(9N) 0.92 2.17 3.033(14) 154.9
N(IF)-H(IF1)..O(7N)#5  0.92 1.97 2.867(14) 165.9
N(1F)-H(1F2)...0(2S)#5 0.92 2.44 3.215(15) 141.6
N(IF)-H(1F2)..O(18N)}#  0.92 2.45 3.093(19) 127.1
O(1S)-H(18)...0(6N) 0.84 1.91 2.689(15) 153.3
0(25)-H(2S)...N(1F)#4 0.84 2.59 3.215(15) 131.7
0(3S)-H(3S)...0(6N)#6 0.84 1.87 2.704(17) 173.4
O(4S)-H(4S)...0(2S)#4 0.84 2.05 2.854(17) 161.0

Symmetry transformations used to generate equivalent atoms:
#1 -x+0, y+0,z-1/2 #2x-1,y,z #3 -x+1,-y, z
#4 x+1/2,-y+1/2,z #5x-1/2, -y+1/2,z #6 -x+1, -y+1,z
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Table S3. Bond distances (A) around the metal centers for 1 and [Gag(H2L4)8(N03)Sg](NO3)8 (where S
is either MeOH or H,0)"'.

In(1)-O(2A)
In(1)-N(1A)
In(1)-N(2A)
In(1)-O(2F)
In(1)-N(1F)
In(1)-N(2F)
In(2)-O(1A)
In(2)-N(3A)
In(2)-O(1B)
In(2)-O(3B)
In(2)-O(4B)
In(2)-N(3B)
avg. In-O

Ga(1)-0(2A)
Ga(1)-N(1A)
Ga(1)-N(2A)
Ga(1)-O(2H)
Ga(1)-N(1H)
Ga(1)-N(2H)
Ga(2)-O(1A)
Ga(2)-N(3A)
Ga(2)-O(2B)
Ga(2)-O(3B)
Ga(2)-O(4B)
Ga(2)-N(3B)
avg. Ga-O

In(5)-O(2D)
In(5)-N(1D)
In(5) -N(2D)
In(5)-O(2E)
In(5)-N(1E)
In(5)-N(2E)
In(6)-O(1E)
In(6)-N(3E)
In(6)-O(1F)
In(6)-O(IN)
In(6)-O(4F)
In(6)-N(3F)

2.128(8)
2.235(9)
2.205(10)
2.125(9)
2.240(10)
2.205(11)
2.096(9)
2.237(10)
2.132(9)
2.407(10)
2.162(10)
2.215(11)

2.139(8) In(3)-0(2B)  2.131(9)
2.245(11) In(3)-N(1B)  2.219(10)
2.288(10) In(3)-N2B)  2.219(10)
2.152(8) In(3)-02C)  2.144(8)
2.214(10) In(3)-N(IC)  2.300(9)
2.251(10) In(3)-N(2C)  2.210(9)
2.146(8) In(4)-0(1C)  2.115(9)
2.208(11) In(4)-N3C)  2.212(10)
2.162(8) In(4)-0(1D)  2.122(8)
2.158(10) In(4)-0(3D)  2.183(8)
2.169(11) In(4)-0(4D)  2.179(9)
2.215(10) In(4)-N(3D)  2.222(10)
2.16(7) avg. In-N 2.23(3)

1.960(5) Ga(3)-O(1B)
2.088(6) Ga(3)-N(1B)
1.997(6) Ga(3)-N(2B)
1.977(5) Ga(3)-0(2C)
2.101(7) Ga(3)-N(1C)
1.980(6) Ga(3)-N(2C)
1.950(5) Ga(4)-O(1C)
2.037(6) Ga(4)-N(3C)
1.917(6) Ga(4)-O(1D)
2.017(5) Ga(4)-O(3D)
1.975(6) Ga(4)-O(4D)
2.075(6) Ga(4)-N(3D)

1.97(3) avg. Ga-N

1.963(5) Ga(5)-0(2D) 1.950(5) Ga(7)-O(2F) 1.959(6)

2.092(6) Ga(5)-N(1D)
2.023(7) Ga(5)-N(2D)
1.971(5) Ga(5)-O(2E)
2.087(6) Ga(5)-N(1E)
1.996(6) Ga(5)-N(2E)
1.922(6) Ga(6)-O(1E)
2.081(7) Ga(6)-N(3E)
1.955(6) Ga(6)-O(1F)
2.000(6) Ga(6)-O(3F)
1.971(6) Ga(6)-O(4F)
2.067(6) Ga(6)-N(3F)
2.05(4)

2.074(7) Ga(7)-N(IF)
2.024(7) Ga(7)-N(2F)
1.967(5) Ga(7)-0(2G)
2.081(7) Ga(7)-N(1G)
2.006(7) Ga(7)-N(2G)
1.948(8) Ga(8)-0(1G)
2.088(7) Ga(8)-N(3G)
1.920(8) Ga(8)-O(1H)
2.008(6) Ga(8)-O(3H)
2.019(7) Ga(8)-O(4H)
2.052(7) Ga(8)-N(3H)

2.090(7)
2.012(7)
1.967(6)
2.082(7)
2.015(7)
1.934(6)
2.064(7)
1.931(6)
1.985(6)
1.996(6)
2.049(6)
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