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Crystal data

Chemical Ca6Hg4016Tia CaoHo6028Tis CosHo6024Tis
formula
‘ M: H 1084.73 H 1792.96 H 1921.12 ‘
Crystal system, Monoclinic, P21/n Triclinic, P-1 Triclinic, P-1
space group
‘ Temperature (K) H 120 H 120 H 120 ‘
a,b, c(A) 12.216 (6), 14.942 (2), 12.190 (2),
19.637 (5), 15.493 (2), 13.515 (2),
23.02 (1) 20.120 (3) 15.260 (3)
a,B,7(°) 90, 72.82 (1), 107.57 (13),
99.56 (4), 83.87 (1), 92.10 (1),
90 78.35 (1) 105.43 (1)
‘ Vv (A3) H 5446 (4) H 4352 (1) H 2291.4 (7) ‘
A : | : | : |
‘ Radiation type H Mo Ko H Mo Ko H Mo Ko ‘
| H H |
Crystal size 0.32x0.25x0.17 0.15x0.13x 0.1 0.35x0.17x0.14
(mm?3)
[ |
‘ Data collection ‘
Absorption Empirical
correction
‘ Trmin, Trmax H 0.845, 0.930 H 0.929, 0.958 H 0.864, 0.932 ‘
No. of 28207, 10598, 8156 33376, 16867, 9996 16107, 8379, 7358
measured,
independent and
observed [/ >
20(/)] reflections

]

0.033 0.047 0.023 ‘
‘ (sin 8/A)max (A1) H 0.617 H 0.617 H 0.606 ‘
| |
‘ Refinement ‘

RIF? > 20(F?)],

0.051, 0.141, 1.03

0.055, 0.147, 1.02

0.038, 0.103, 1.05

WR(F?), S
No. of 10598 16867 8379
reflections
No. of 649 1254 652
parameters
No. of restraints H 4 H 14 H 0

A7)

H-atom H atoms treated by a mixture of H-atom parameters constrained H atoms treated by a mixture of
treatment independent and constrained independent and constrained refinement
refinement
Apmax, Bpmin (€ 1.34,-0.51 0.53,—0.63 0.84, —0.58

Table SI1. Experimental details for the three compounds.



Distances (A)

Ti-(u2-0) Ti-(O'Pr)
Ti(1)- O(6) 1.840(2) Ti(1)-0(3) 1.790(2)
Ti(4)- O(6) 1.846(2) Ti(2)-0(8) 1.805(2)
Ti-(14-0) Ti(2)-O(16) 1.783(2)
Ti(1)-0(7) 2.058(2) Ti(3)-0O(11) 1.789(2)
Ti(2)-0(7) 2.075(2) Ti(3)-0(12) 1.803(2)
Ti(3)-0(7) 2.042(2) Ti(4)-O(15) 1.789(2)
Ti(4)-0(7) 2.0560(19) Ti-(OOCPhMe)
Ti(1)-0(1) 2.146(2)
Ti(2)-0(9) 2.046(2)
Ti-(u-O'Pr) Ti(3)-0(2) 2.061(2)
Ti(1)-0(4) 2.023(2) Ti(4)-0(14) 2.171(2)
Ti(3)-0(13) 2.034(2) Ti---Ti
Ti(4)-0O(10) 1.960(2) Ti(1)-Ti(4) 2.9565(17)
Ti(4)-0(13) 2.008(2) Ti(1)-Ti(3) 3.1562(12)
Ti(1)-Ti(2) 3.2187(12)
Ti(2)-Ti(4) 3.1699(11)
Ti(3)-Ti(4) 3.1977(13)
Angles (°)
Ti-(Uz-O)-Ti Ti-(u- OPr )-Ti
Ti(1)-O(6)-Ti(4)  106.66(10) Ti(2)-O(4)-Ti(1)  105.49(9)
Ti(1)-O(5)-Ti(3)  101.63(9)
Ti-(U4-O)-Ti Ti(4)-0O(10)- 102.94(9)
Ti(2)
Ti(3)-0(7)-Ti(4)  102.56(9) Ti(4)-O(13)- 104.61(9)
Ti(3)
Ti(3)-O(7)-Ti(1)  100.66(8)
Ti(4)-0(7)-Ti(1)  91.89(8)
Ti(3)-O(7)-Ti(2) ~ 146.85(10)
Ti(4)-O(7)-Ti(2) ~ 100.24(8)
Ti(1)-0(7)-Ti(2)  102.31(8)
Table SI2. Bond lengths (A) and angles (°) for (1)
Distances (A)
Ti-(u2-0) Ti-(OOCPhMe)
Ti(1)-O(14) 1.754(2) Ti(3)-0(1)* 2.122(4)
Ti(2)-0(14) 1.878(2) Ti(1)-0(2) 2.013(3)
Ti(4)-O(28) 1.760(3) Ti(1)-0(3) 2.047(3)
Ti(5)- O(28) 1.874(3) Ti(2)-0(4) 2.081(2)

Ti-(us-O) Ti(1)-O(5) 2.003(3)
Ti(1)-O(13)* 1.894(2) Ti(2)-0(6) 2.084(3)
Ti(2)-0(13) 1.898(2) Ti(2)-0(7) 2.040(3)
Ti(3)-0O(13) 2.103(2) Ti(3)-0(8) 2.042(3)
Ti(4)-O(26) 1.892(2) Ti(6)-O(15)" 2.171(3)
Ti(5)-0(26)* 1.910(2) Ti(4)-O(16) 1.996(3)
Ti(6)-0(26)* 2.076(3) Ti(4)-0(17) 2.043(3)

Ti-(u-OEt) Ti(5)-0O(18) 2.084(3)
Ti(3)-0O(11) 1.961(3) Ti(5)-0(19) 2.095(3)
Ti(1)-O(11)# 2.073(2) Ti(4)-0(20) 1.996(3)
Ti(6)-0O(24) 1.958(3) Ti(5)-0(21) 2.044(3)
Ti(4)-0O(24)* 2.084(3) Ti(6)-0(22) 2.016(3)

Ti-(OEY) Ti---Ti
Ti(3)-0(9) 1.781(3) Ti(1)-Ti(3)" 3.1116(10)
Ti(3)-O(10) 1.768(4) Ti(1)-Ti(2) 3.3780(10)
Ti(2)-0(12) 1.769(3) Ti(4)-Ti(6)*2 3.1043(12)
Ti(6)-0O(23) 1.789(3) Ti(4)-Ti(5) 3.3752(11)
Ti(6)-O(25) 1.787(3)

Ti(5)-0(27) 1.754(3)

Angles (°)

Ti-(U2-0)-Ti Ti-(u-OFEt)-Ti Ti(3)-O(11)-Ti(L)*  100.93(10)
Ti(1)-0O(14)-Ti(2) 136.88(15) Ti(6)-O(24)-Ti(4)**  100.31(11)
Ti(4)-0(28)-Ti(5) 136.50(14)

Ti-(Uz-O)-Ti
Ti(1)"-0(13)-Ti(2) 128.09(12)

Ti(1)"-0(13)-Ti(3) 102.14(10)
Ti(2)-0O(13)-Ti(3) 129.40(13)
Ti(4)-O(26)-Ti(5)* 128.26(14)
Ti(4)-0(26)-Ti(6)" 102.88(11)
Ti(5)"-0(26)-Ti(6)*>  127.90(13)

Table SI3. Bond lengths (A) and angles (°) for (11)



Distances (A)

Ti-(ks-O) Ti-(OOCHPh,)
Ti(1)-O(6) 1.8868(15) Ti(1)-O(1) 2.0663(17)
Ti(2)-O(6) 1.9068(15) Ti(2)-0(2)" 2.0672(16)
Ti(3)-0(6)* 2.1530(15) Ti(1)-O(3) 2.0490(17)
Ti(3)-O(10) 1.8845(15) Ti(3)-O(4)* 2.0648(17)
Ti(2)-O(10) 1.9163(15) Ti(2)-0(7) 2.0550(15)
Ti(1)-O(10)* 2.1633(15) Ti(3)-0(8)* 2.0795(16)
Ti(3)-0(12) 1.8963(15) Ti---Ti
Ti(1)-0(12) 1.9030(15) Ti(1)-Ti(3)* 3.0915(7)
Ti(2)-0(12)" 2.1503(15) Ti(1)-Ti(2)" 3.1333(6)
Ti-(OEt) Ti(2)-Ti(3)" 3.1130(8)
Ti(1)-O(5) 1.7672(16)
Ti(2)-0(9) 1.7596(15)
Ti(3)-0(11) 1.7719(16)
Angles (°)
Ti-(us-O)-Ti
Ti(1)-O(6)-Ti(2) 134.32(8)
Ti(1)-O(6)-Ti(3)" 99.65(6)
Ti(2)-O(6)-Ti(3)" 99.95(7)
Ti(3)-O(10)-Ti(2) 133.80(8)
Ti(3)-O(10)-Ti(1)"  99.36(6)
Ti(2)-O(10)-Ti(1)**  100.18(6)
Ti(3)-0(12)-Ti(1) 134.13(8)
Ti(3)-0(12)-Ti(2)**  100.39(7)
Ti(1)-O(12)-Ti(2)*  101.08(6)

Table S14. Bond lengths (A) and angles (°) for (I11)

()] (1IN green | (1) blue (1
(%) (%) (%) (%)
H---H 90.9 71.8 71.8 70.1
O---H 1.0 3.4 1.8 3.4
H---O 0.8 3.1 1.8 3.4
H---C 3.6 8.4 11.2 105
C---H 3.7 111 11.2 12.2
C---C 0.0 2.1 2.3 0.2
Area 795.77 | 1306.87 |1299.52| 1247.76
Volume 1350.6 | 2139.72 |2180.18| 2277.33
Globularity 0.743 0.614 0.626 0.671
Asphericity 0.031 0.039 0.034 0.043

Table S15. Hirshfeld analysis data for (1), (1) both moieties and (111)
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Figure SI1. FTIR spectra of (I) (top), (1) (middle) and (111) (bottom) with labels.
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Figure SI12. TGA-DSC plot of (1)
Cluster (l) C45Hg4oleTi4 Ti40z(OiPI’)1o(OOCPhM€‘)2
mass per moiety (u) number of moieties mass (u) % mass
iPro 59.088 5 295.44 27.239
iPro 59.088 5 295.44 27.239
OOCPhMe 135.142 2 270.284 24.919
Ti402 223.466 20.603
total mass (u) 1084.63
experimental % mass residue 21%

Table SI6. Mass calculations for TGA of ()



Weight [%)
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Figure SI3. TGA-DSC plot of (1)
Cluster (| |) CgoHosO28Tis TieO4(OEt)8(OOCPhME)g
mass per moiety (u) number of moieties mass (u) | % mass
OEt 45.061 8 360.488 | 20.107
OOCPhMe 135.142 8 1081.136| 60.304
Ti6e04 351.198 | 19.589
TiO2 79.865 6 479.19 26.728
total mass (u) 1792.822
experimental % mass residue 30%
Table S17. Mass calculations for TGA of (1)
100 20
| Sample: Cluster lll
Size: 18.93%0 mg 284 62°C
H15
80
= 3
—_ o 1.0 =
2 : <
5 e E 5
g 414.25°C % J =
1 Fos 2
1 [a]
40 - 17.05% 05
00
8069°C 450 66°C AL
® 75 175 275 375 475 0

Exo Up

Temperature (°C)

Figure Sl4. TGA-DSC plot of (111)

Deriv. Weight (%/°C)



Cluster (I11) CoeHosO24Tig TisOs(OEL)s(OOCCHPhy)s
mass per moiety (u) number of moieties mass (u) % mass
OEt 45.061 6 270.366 14.074
OOCCHPh2 211.24 6 1267.44 65.978
Ti606 383.196 19.948
TiO2 79.865 6 479.19 24.945
total mass (u) 1921.002
experimental % mass residue 31%

Intensity (a.u.)

Table SI8. Mass calculations for TGA of (l11)
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Figure SI5. XRPD pattern of cluster | (top - green), cluster Il (middle - black) and cluster 111 (bottom - blue). Rietveld
fit in red and difference curve in grey.
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Figure SI7. SEM images of cluster 111 after grinding, highlighting the co-existence of different morphologies.




'H NMR of compound | - shifts in ppm and assignments
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A- methyl group of 2-propanol (1.040 ppm, d)
B - methyl group of DMSO (residual protons)
C - water in DMSO
D - methanetriyl group of 2-propanol (3.778, m)
E - hydroxyl group of 2-propanol (4.345, d)
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Figure SI8. 'H NMR spectra of complex I — shifts and assignments.
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Figure S19. 'H NMR spectra of complex | — integration




