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Spectroscopic characterization of compounds 1 and 2:

1-hydroxy-2-[1-(1H-imidazol-1-yl)cyclobutyl]ethylidene-1,1-diphosphonic acid (HcbtZol,
1): 'H NMR (300 MHz, D,O+NaOD) &: 1.35 (m, 2H, CH,), 2.07 (m, 2H, CH,), 2.86 (m, 2H,
CH,), 6.62 (s, 1H, imidazole-H), 7.40 (s, 1H, imidazole-H), 7.89 (s, 1H, 2-imidazole-H); 13C
NMR (75 MHz, D,O+NaOD) &: 15.57 (CH,), 32.42 (t, 3Jep = 6.0 Hz, (CH,),C), 68.85 (
(CH,),C), 78.31 (t, Jep = 126.8 Hz, P-C-P), 122.56, 124.26, 140.75; 3'P{'H} NMR (121
MHz, D,0+NaOD) &: 17.37 (s, 2P).

1-hydroxy-2-[1-(1H-imidazol-1-yl)cyclopentyl]ethylidene-1,1-diphosphonic acid (H4cptZol,
2): 'TH NMR (300 MHz, D,O+NaOD) : 0.88 (m, 2H, CH,), 1.43 (m, 2H, CH,), 2.19 (m, 2H,
CH,), 2.45 (m, 2H, CH,), 6.60 (s, 1H, imidazole-H), 7.12 (s, 1H, imidazole-H), 7.61 (s, 1H, 2-
imidazole-H); 13C NMR (75 MHz, D,0O+NaOD) &: 21.03 (CH,), 35.22 ((CH,),C), 74.96 (t,
2Jep = 4.5 Hz (CH,),C), 79.45 (t, 'Jcp = 124.5 Hz, P-C-P), 121.64, 124.64, 139.50; 3'P{'H}
NMR (121 MHz, D,0+NaOD) &: 17.49 (s, 2P).
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Figure S1. '"H NMR spectrum of the compound 1.
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Figure S2. 3C NMR spectrum of the compound 1.
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Figure S3.3'P{!H} NMR spectrum of the compound 1.
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Figure S4. 'H NMR spectrum of the compound 2.
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Figure S5. 13C NMR spectrum of the compound 2.
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X-ray powder pattern for 1a
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Figure S7. Experimental X-ray powder pattern (black, T = 298 K, Cu-Kal) and simulated powder pattern (red, T = 80 K, Mo-Ka) based on the

results from single-crystal X-ray diffraction for the coordination polymer 1a.
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X-ray powder pattern for 2a
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Figure S8. Experimental X-ray powder pattern (black, T =298 K, Cu-Kal) and simulated powder pattern (red, T = 130 K, Mo-Ka) based on the

results from single-crystal X-ray diffraction for the coordination polymer 2a
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Table S1. Coordination modes of zoledronic acid (H4Zol) and its derivatives (HydmtZol and HscppZol) in known metal complexes of 3:2 molar

ratio with various metal ions (without auxiliary ligands).

Database Formula Dimensionality Coordination mode Source
refcode
Zoledronic acid (HyZol)
Co
i
/o—P—o
Co OH Co
1. OXAMOQ Cos(HZol)o(H,0), 2D N/\O_P_o/ Cao et al., 1’;3%_%;’? 50 (201D)
3L
N
I
H
Co
?/
0—P—0,
°°/ 0—Co Cao et al., Inorg. Chem., 46 (2007)
2. VIMXEV a-Cosz(HZol),(H,0),4-2H,0 2D 2 H/ * 05717578
—pP—0 -
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Co

Co—O0—P—0

OH Co
3. OXAMIK  BCoy(HZol)(H;0)s2H,0 3D /_“ Cao et al., 1’;‘;@% Z’;;’? 50 (2011)
(N HO—T—O\ -
Co
PR
T \Co
Co
Ni
Ni
T/
0—P—0
N/ O\N' C L, 1 Ch 46 (2007)
. i —Ni ao et al., Inorg. Chem.,
4, VIMXIZ Ni3(HZol),(H,0)4:2H,0 2D H
3( )2(H20)4-2H, N/\O_T_O\/ 7571-7578
Z/ /) 0 Ni
N
|
H
Cu
Cu
?/
0—P—0,
C“/ 0>C” Qiuetal., Eur. J. Med. Chem., 89
5. GOZPUI Cu3(HZol),(H,0)4+6H,O 1D X H / o e : v

12

(2015) 42-50



/
Cu OH Cu Cao et al., Dalton Trans., 37 (2008)
6. DOGYUU Cuz(HZol),-2H,0 2D ’ ’
3(HZol),2H, / N/\O_T_O/ 5008-5015
L) o
N/ \Cu
)
Cu
T/
0—P—0,
Cu 0—_Cu Liet al., Acta Cryst., E66 (2010)
H
7. DOGYUUOI Cus(HZol),(H,0), 2D / N/\O_P_O/ m1576
L)
T/ \Cu
H
(lj/
0—P—0
/ OH\ Zh t al., Dalton T 43 (2014
S, VIRXEB Zny(HZol(H;0)s 2D X e e e 2

13



Dimethyl derivative of zoledronic acid (H;dmtZol)

Co
Co
o 0/
P—O
0—Co Rojek et al., Dalton Trans., 46 (2017)
9. HARGEP Co;(HdmtZol),(H,0)4-6H,0 1D : ‘ H ’
3( )2( 2 )6 2 N\O—P—O/ 6900-6911
Ly
N
|
H
Ni
Ni
o o
/\I!’—O
. Ni ="Ml Rojek et al., Polyhedron, 141 (2018)
10. KEQVOU Niz(HdmtZol),(H,0)e*6H,0O 1D H
Q i3(HdmtZol)>(H,0)s*6H, N\O—P—O/ 44-51
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Cyclopropyl derivative of zoledronic acid (H,cppZol)

Co

—~Co Rojek et al., Dalton Trans., 46 (2017)

11.  HARGIT  Cos(HeppZol)»(H,0) 6H,0 1D N 00,6911
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Table S2. Selected interatomic distances (A), bond angles (°) and torsion angles (°) for the

compounds 1, 1a, 2 and 2a.

1 la 2 2a
Bond lenghts
P1-0O1 1.4951(10) 1.498(2) 1.4950(16) 1.499(2)
P1-02 1.5463(11) 1.524(2) 1.5133(16)  1.529(2)
P1-0O3 1.5505(10) 1.547(2) 1.5643(16) 1.542(2)
P2-04 1.5060(11) 1.512(2) 1.4955(16) 1.5058(19)
P2-0O5 1.5192(10) 1.516(2) 1.5489(18) 1.528(2)
P2-06 1.5633(11) 1.540(2) 1.5499(17) 1.539(2)
Bond angles
N1-C2-C1 107.93(8) 110.2(2) 107.59(16) 111.1(2)
0O1-P1-02 109.39(6) 112.50(13) 116.15(10) 114.24(12)
O1-P1-03 112.68(6) 112.11(13) 111.85(9) 111.93(11)
02-P1-03 109.76(6) 111.78(13) 106.88(9) 110.45(11)
04-P2-05 115.28(6) 110.58(13) 114.59(9) 112.02(12)
04-P2-06 111.67(6) 111.93(13) 112.94(9) 112.68(12)
05-P2-06 108.39(6) 112.90(13) 104.76(9) 110.54(11)
Torsion angles
07-C1-C2-N1 -65.15(11)  -60.6(3) -71.03(19)  -79.1(3)
P1-C1-C2-N1 54.34(11)  55.2(3) 47.48(19)  35.0(3)
P2-C1-C2-N1 179.81(8)  -177.22(19) 172.63(13) 163.49(17)
07-C1-C2-C5 164.06(9) 169.0(2) - -
P1-C1-C2-C5 -76.45(11)  -75.2(3) - -
P2-C1-C2-C5 49.02(13)  52.4(3) - -
07-C1-C2-C6 - - 165.59(17) 157.2(2)
P1-C1-C2-C6 - - -75.9(2) -88.8(2)
P2-C1-C2-Cé6 - - 49.2(2) 39.7(3)
07-C1-C2-C3 59.67(11)  65.7(3) 46.6(2) 40.4(3)
P1-C1-C2-C3 179.16(7)  -178.6(2) 165.12(14) 154.47(18)
P2-C1-C2-C3 -55.37(12)  -50.9(3) -69.7(2) -77.02)
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Table S3. Proposed hydrogen bonds for 1 and 2.

D—
D—H---4 D—H H---A4 D4 A
Compound 1

02-H2---O1W 0.84 1.71 2.5211(14) 161
O3-H3---05 0.84 1.68 2.5064(16) 166
06-H6--04 0.84 1.72 2.5553(15) 170
O7-H7---011 0.84 1.88 2.6882(16) 162
N2-H2N---O1ii 0.88 1.85 2.7271(17) 173
O1W-H1W---O5% 0.84 1.97 2.7723(15) 160
O1W-H2W---04 0.84 1.91 2.6876(17) 153
C3-H3B---06 0.99 2.39 3.1262(18) 131
C5-H54---04 0.99 2.46 3.1476(18) 126
C21-H21---O5Y 0.95 2.25 3.116(2) 152
Compound 2

O3-H3---04W 0.84 1.70 2.534(3) 173
O5-H5---O1W 0.84 1.78 2.530(2) 148
O6-H6---02Vi 0.84 1.72 2.519(2) 158
O7-H7---O3 Wi 0.84 2.04 2.803(2) 151
N2-H2N---O2vii 0.88 1.87 2.740(3) 169

O1W-H1W---O2W 0.84 1.95 2.772(3) 167
Ol W-H2W---O1ix 0.84 1.84 2.658(2) 164
O2W-H3W---04Y 0.84 1.94 2.772(2) 173
O2W-H4W---O1 W~ 0.84 2.08 2.873(3) 156
O3W-HS5W---O1ix 0.84 1.93 2.753(2) 167
O3W-HeWw---O2W 0.84 1.98 2.787(3) 161
O4W-HTW---O3W"i (.84 1.88 2.677(3) 159
O4W—HS8W---O4xi 0.84 1.93 2.737(3) 160
C3-H3B---04 0.99 2.37 3.141(3) 134
C51-H51---04Y 0.95 2.50 3.441(3) 173

Symmetry codes:

(1) =, —y+1, —z+1; (i) —x, —y, —z; (iii) —x+1, =y, —z; (iv) —x, =y, —z+1;
V) x+1,p, z; (vi) x—1, y, z; (vil) x—1, =p+1/2, z—1/2;

(viii) x, =p+1/2, z—1/2; (ix) x, —y+1/2, z+1/2; (x) —x+1, —y+1, —z+1;
(xi) —x, y—1/2, —z+1/2
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Figure S9. Interconnection of two-dimensional layers (shown in two-colored and bright green
sticks) into three-dimensional hydrogen-bonded network. All C-bounded H-atoms are omitted

for clarity. Symmetry codes are given in Table S3.

Figure S10. (a) Role of lattice water molecules in stabilizing the two-dimensional layer and
(b) interconnecting the two neighboring layers (shown in two-colored and turquoise sticks)
into three-dimensional supramolecular network. All O—-H---O hydrogen bonds within a single
layer (except those that are a part of the eight-member ring) and joining adjacent layers are

shown as dashed lines (orange and green, respectively). N—-H---O type hydrogen bonds are

18



indicated as blue dashed lines. All C-bounded H-atoms and cyclopentane rings (picture b) are

omitted for clarity. Symmetry codes are given in Table S3.

Table S4. Selected interatomic distances (A) and bond angles (°) for the compounds 1a and

2a.

Compound la

Bond lengths (A)

Col-02, 02! 2.077(2) Co2-03 2.039(2)

Col-05,05"  2.035(2) Co2-0O4" 2.007(2)

Col-O1W,01nW" 2.186(2) Co2-06 2.143(2)
Co2-07 2.226(2)
Co2-02w 2.136(2)
Co2-03Ww 2.084(2)

Bond angles (°)
02—Col-O1W 87.38(9) 0O3-Co2-0O3W 93.65(10)

02-Col-O1 W 92.62(9) 04i-Co2-06 89.94(9)
05-Col1-02 90.06(9) 04"'-Co02-O7 92.43(9)
05 —Col1-02 89.94(9) 04"-Co2-O2W 89.80(10)
05-Col-O1W 90.00(10) 0O4"—Co2-0O3W 90.32(10)
O5—Col-O1m 90.00(10) O6—Co02-07 79.70(8)
03—Co02-06 85.83(9) O2W—Co02-06 100.57(9)
03—Co02-07 85.52(9) O2W—Co2-0O3W  88.55(11)
03-Co2-02Ww 92.28(10) O3W—Co02-0O7 91.18(10)
Compound 2a
Bond lengths (A)
Col-02, O2" 2.092(2) Co2-03 2.050(2)
Col-05,05"  2.026(2) Co02-O3™ 2.089(2)
Col-O1Ww,01mwn 2273(2) Co2-06 2.050(2)
Co2-07 2.247(2)
Co2-Ol1pwm 2.163(2)
Co2-0O2w 1.988(2)

Bond angles (°)
02-Col-O1W_ 98.85(8) 0O3—Co2-O1mw™  84.46(8)
02—Col-O1mm 81.16(8) 0O31-Co2-O1Wm  82.38(8)

05-Col1-02 89.22(9) 06-Co2-O3iil 89.22(8)
05i-Co1-02 90.78(9) 06-Co2-07 81.95(8)
05-Col-O1W  88.19(9) OIWi-Co2-07  104.04(3)
05-Col-O1Wi  91.81(9) O2W-C02-06 103.27(8)
03-C02-06 87.09(8) O2W-Co2-O7  89.00(8)
03-C02-07 _ 81.24(8) O2W-Co2-O3ii  107.97(9)
03-Co2-03iil 83.07(9) O2W-Co2-O1Wii  86.54(8)

Symmetry codes: (1) —x+2, —y, —z+1; (i1) —x+1, —y+1, —z+1;
(ii1) —x, —y+1, —z+1.
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Table S5. Proposed hydrogen bonds for 1a and 2a.

D—
D—H--A4 D—H H---4 DA A
Compound la

07-H70:--06i 0.84 1.96 2.778(3) 166
N2-H2N---02V 0.88 1.85 2.719(4) 169
O1W-H1W---O3 0.84 1.98 2.767(3) 156
O1W-H2W---O5W 0.84 1.95 2.702(5) 149
O2W-H3W---O3" 0.84 1.98 2.798(3) 163
O3W-H5W---O6W 0.84 1.94 2.717(4) 154
O3W-H6W---O4W 0.84 1.88 2.639(5) 150
O4W-H8W---O1 0.84 1.82 2.616(6) 157
O5W-H10W---06 0.84 1.99 2.780(5) 157
O6W-H11W---O5v 0.84 1.89 2.727(3) 171
O6W-H12W---O2W 0.84 2.38 2.962(4) 127
C3-H3B---O2Wi 0.99 2.46 3.259(4) 137
C5-H54---01W 0.99 2.46 3.392(4) 157
C21-H21---01v 0.95 2.33 3.052(4) 133
Compound 2a

O7-H7---O4vi 0.84 1.91 2.701(3) 156
N2-H2N---Q2Vii 0.88 1.88 2.753(3) 170
O1W-H1W---06 0.84 1.86 2.680(3) 165
O1W-H2w---O3wii 0.84 1.98 2.774(3) 159
O2W-H3W---O5" 0.84 1.82 2.645(3) 167
O2W-H4W---O4vii 0.84 1.86 2.637(3) 154
O3W-H5W---0O1ix 0.84 1.95 2.789(3) 174
O3W-H6W---0O1 0.84 2.16 2.985(3) 167
C3-H34---04 0.99 2.43 3.187(3) 133
C3-H34---06"i 0.99 2.46 3.162(4) 128
C3-H34---O2wvii 0.99 2.56 3.223(4) 124
C6-H6B---05 0.99 2.51 3.195(3) 126
C21-H21---O3w* 0.95 2.48 3.432(4) 177
C41-H41---06x 0.95 2.35 3.242(3) 157
Symmetry codes: (i) —x+2, =y, —z+1; (ii) —x+1, —p+1, —z+1;

(ii1) —x, —y+1, —z+1; (iv) —x+1, =y, —z+1; (v) —x+2, =y, —z; (vi) x—1, y, z;

(vii) —x, =y, —z+1; (viii) —x+1, —p+1, —z+2; (ix) —x, —y+1, —z+2;
(x) x+1, y, z.
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a) p i b) o1wWiii 02w

Figure S11. Connection of Co(II) ions leading to the formation of (a) two 8-member rings (1
and 2) in 1a with Col---Co2 and Co2---Co2ii distances which are 5.012(2) A and 4.804(2) A,
respectively; (b) 8-, 6- and 4-member rings (1, 2 and 3, respectively) in 2a with Col---Co2,
Col---Co2iil and Co2---Co2iil distances which are 4.715(2) A, 3.781(2) A and 3.098(2) A,
respectively. Symmetry codes: (i) —x+2, —y, —z+1; (i1) —x+1, —y+1, —z+1; (ii1) —x, —y+1,

—z+1.
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Figure S12. A packing diagram for Cos;(HcbtZol),(H,0)s6H,O coordination polymer (1a).
(a) 1D infinite coordination chains stabilized by intrachain O—H---O type hydrogen bonds

22



(shown as orange dashed lines). (b) Formation of 2D layer parallel to (110) crystallographic
plane by means of N-H---O type hydrogen bonds (shown as blue dashed lines). (c) Role of
coordinated and lattice water molecules in connection of adjacent layers (shown as two-
colored and bright green sticks) into 3D supramolecular hydrogen bonded network. (d)
Additional stabilization of the network provided by O6// lattice water molecules. Hydrogen
bonds within and between the layers are shown as orange and red dashed lines, respectively.
All C-bound H-atoms, cyclobutane rings (pictures ¢ and d), lattice water molecules (picture a
and b) and O6W lattice water molecule (pictures a,b and c) are omitted for clarity. Disordered
O4W and O5W water molecules are shown as space-filling models (picture c). Symmetry

codes are given in Table S5.
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Figure S13. IR spectrum of 1.
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Figure S14. IR spectrum of 2.
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Figure S15. A comparison of IR spectra of ligands 1 (green line) and 2 (red line).
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Figure S16. IR spectrum of 1a.
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Figure S17. A comparison of IR spectra of ligand 1 (green line) and its coordination polymer 1a (black line).
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Figure S18. IR spectrum of 2a.
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Figure S19. A comparison of IR spectra of ligand 2 (red line) and its coordination polymer 2a (blue line).
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Figure S20. A comparison of IR spectra of coordination polymers 1a (black line) and 2a (blue line).
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Table S6. Tentative assignments of the observed IR bands [cm!] for 1, 2, 1a and 2a.

Wavenumber [om'] Band assignment®

1 2 la 2a
3500-3200 b 3500-3200br 35003200 br  3500-3200 br  V(O~H) (mostly O-H---0)
v(N=H)/im
3175 3197
3150 3178 0 T W(C—H)/im
3124 3155
3058 3101 3057 3043 Vu(C—H)/CH,
2071 3077 2966 3033 Jobutyl/cyclopentyl ri
2962 2986 (cyclobutyl/cyclopentyl ring)
- 1625 1637 8(H,0)
v(C=C)/im, v(N=C)/im, v(N—C)/im
1577 1578 1583 1583 5(C—Eyim
1535 1534 1540 1535 8(C_H)/im, 5(CO_H)
1509 8(C—H)/CH,
1509 1478 1508 1478 (cyclobutyl/cyclopentyl ring)
1473 1460 }ﬁé 1457 8(C—H)/im, S(N-H)/im
1359
ggg 1356 1363 1333
1312 1317 1341 1320 8(C-H)/im, 5(N-H)/im
1283 1322 1301
1280 8(C—H)/CH,
1261 1246 1269 1256 ool ovelonentul o
o 1220 1240 1234 (cyclobutyl/cyclopentyl ring)
Lot 1199 1192 1220
1207
1157 v(P=0)
1129 1146 1137 1130 3(PO—H) — in 1 and 2
- 1111 1116 1119 v(C—N)/im
1097 1094 - - v(C-OH)
1045 v(P=0)
}8;7) }8‘1‘5 1005 }832 §(PO—H)—in 1 and 2
993 8(CO-H)
987 960 971 8(C_H)/im, 5(N-H)/im
952 937 966 956 v(C—C) — cyclobutyl/cyclopentyl
934 937 ring
210 901 896 898 v(P-O)
902
869 864 864 865 v(C—P)
051 845 839
03 834 833 827 n(im), 3(P—O)
811 806
757 758 br 694 694 br v(P-0)
725 - 738 - n(im)
677 648
637 643 637 655 .
623 624 620 641 ”(‘T)l;afcl/‘c); ol
566 588 576 595 cyc oou y CyC open y rmg
552 544
572
511 483 igg 545
478 454 Py 491 8(0—P-0); 8(C—P)
437 429 i3 436
417

2 br — broad; ® v, — antisymmetric stretching; v; — symmetric stretching; 8 — bending in-plane;n

—bending out of plane.
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S e ISTIUMERTATION = REGULATION )

Fig. :

12-06-16

Experiment : T. Rojek, TR01044, N2, 5K/min, 30-1000C

Procedure : Podwojna prog nia 5/min (Seq 16)

Atm. : N2 Crucible : Al203 100
Mass (mg): 11,25

|heatcor.’ uv

T | | I

1?0

I I I [
tgcor/ mg

C\\ | \ 3.5

|
dm :-1,563 mg \K\ 4.5

3 400 5l|10 B?U

"\ dm:-4,663 mg
700 800 900 1000 temp/ °C

Figure S21. TG-DTA plot for the Co;(HcbtZol),(H,0)s'6H,O complex (1a).
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ETARAM Fig. : Experiment : T. Rojek, TOMEK, N2, 5K/min, 30-1000C Atm. : N2 Crucible : Al203 100
gé:sys TG-DTA 16 |12:05-16 Procedure : Podwajna prég nia 5/min (Seq 16) Mass (mg) : 8,968
[ [ I I I I [ I
‘heatcon’ uv tgcor/ mg
1
| Exo
| 6.0 4\ : \\_ ) ;\”"‘Jﬁ\\ -
3 I -\af N ‘_r/\ﬁ \ e
4.5 ‘\'h H\,‘
-0.5|
| 4.0
dm : -0,995 mg -
| 3.5 : -1.0]
3.0
2 N 15
| 2.5 'q dm : -1,489 mg
\ -2.0|
2.0
15 -2.5|
\\‘ -_ﬁ__\dm :-0,672 mg
1.0/'\/ \ \ \ 3.0
P \ N -0
Vol By \
7 S o
1 0.5
\ -3.5|
0.0 \
1
B 4 | -4.0
-0.5 % g
dm : 4,025 mg
1 C||O 2?0 3lI]0 4(|)0 5?0 G(llO 790 8?0 9?0 10|00 temp/ °C
Figure S22. TG-DTA plot for the Cos(HcptZol),(H,0)42H,0 complex (2a).

34



Heat

T:164.63 and 211.19 (*C)
Peak Maximum : 191.726 (°C)

Heat: 2 52E+5 (J/mol)
T: 5428 and 94 .14 (*C)

FPeak Height . -6.162 {m'A)
Ll e

Onset

Peak Maximum : 79.087 (°C) Offset

Peak Height - -6 729 (m)
Onset . 61.744 (°C)

Offset : 88.215 (°C)
Baseline Type : Linzar

Easeline Type . Linear

2 B2E+5 (Jimol)

207.872 (°C)

Mass lsed : 6.2 mg {initial}

Mass sed . 6.2 mg (initial)

Endo

Heat: -8.05E+5 (J/mal}

i 25580 and 256 05 (°C)
Feak Maximum . 287 729 (°C)
Feak Height © 7.008 (mW)
Onset . 259.781 (°C)

Offset ! 352.824 (*C)
Baseline Type : Linsar

Mass Used : 6.2 mg (initial)

160 200 250 300 380 400 450 500
Furnace Temperature (*C)

Figure S23. DSC plot for the Cosz(HcbtZol),(H,0)s6H,0 complex (1a).
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Heat : -4,594.452 (J/imol)
T:258.91 and 281.71 {*C}
Peak Maximum : 270097 (*C)
Feak Height - 0 244 (myy)
Onset . 259.568 (°C)

Offset : 280.365 (*C)
Baseline Type : Linear

Mass Used : 8.5 mg (initial)

Heat : -2,573.259 (J/mol)
T:304 36 and 337 76 (*C)
FPeak Maximum . 318.154 (°C)
Feak Height © 0131 (m'y)
Onset . 308.747 (°C)

Offset ! 325.897 (°C)
Baseline Type : Linsar
Mass Used : 8.5 mg (initial)

Heat: -4 93E+4 (Jimol)
T:232.74 and 253 B4 (*C}
Peak Maximum : 239.378 [°C)
Feak Height - 2 976 (m)
Onset: 232.886 (°C)

Offset 1 253.176 (°C}
Baseline Type . Linear

Mass Used © 8.5 mg {initial)

Heat . -1.21E+5 (Jfmal)
T:406.71 and 458 48 (*C)
Peak Maximum = 422 786 [*C)
Peak Height . 3.909 (mA)
Onset: 413 818 (*C)

Offset . 438.638 (°C)
Baseline Type . Linear

Mass sed @ 8 5 mg (initial)

Heat : 4 69E+4 (Jimal)
T:207.75 and 230.75 (°C}
Peak Maximum @ 214112 [*C)
Peak Height . -2.639 [myV)
Onset: 208.144 (*C)
Offset : 230751 (°C)
Baseline Type . Linear
Mass Used @ 8.5 mg (initial)

Heat: -2 66E+5 (Jimal)
T:232.83 and 341.22 (*C)
Peak Maximum @ 242 834 (°C)
Peak Height . 4.276 (myy)
Onset: 232.931 (°C)

Offset : 284 .55 (°C)

Easeline Type : Linear

Mass LUsed - & 5 mg {initial)

Encia T T T T T T T T T
50 100 200 280 300 350 400 480 500 550
Furnace Temperature (*C)

Figure S24. DSC plot for the Cosz(HcptZol),(H,0)42H,0 complex (2a).
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Figure S25. IR spectrum of solid residue, obtained by heating a crystalline sample of 1a up to 1000 °C.
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Figure S26. IR spectrum of solid residue, obtained by heating a crystalline sample of 2a up to 1000 °C.
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Figure S27. A comparison of IR spectra of solid residues, obtained by heating a crystalline sample of 1a (purple line) and 2a (orange line) up to
1000 °C.
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Figure S28. A comparison of IR spectra of solid residues, obtained by heating a crystalline sample of (a) 1a, (b) Co(II) complex of dimethyl

substituted analog of zoledronic acid — Coz(HdmtZol),(H,0)s-6H,0 and (c) cyclopropane substituted analog of zoledronic acid —
Co;(HeppZol),(H,0)6:6H,0 up to 1000 °C.
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Figure S29. A comparison of IR spectra of solid residues, obtained by heating a crystalline sample of (a) 2a, (b) Co(II) complex of dimethyl

substituted analog of zoledronic acid — Coz(HdmtZol),(H,0)s6H,0 and (c) cyclopropane substituted analog of zoledronic acid —
Cos(HcppZol),(H,0)66H,0 up to 1000 °C.
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Figure S30. IR spectra of (a) crystalline 1a and solids obtained by heating sample of the complex up to (b) 120 °C; (c) 210 °C; (d) 600 °C.
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Figure S31. The effect of filtering process of the diffuse-reflectance spectra of the

compounds (a) 1a and (b) 2a in the spectral range from 6000 cm™! to 26000 cm™'.
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Scheme S1. The crystal field splitting diagram and symmetryselectionrules for cobalt(Il) ions
(d’configuration, quartetstates) [26].
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Figure S32. Temperature dependence of the effective magnetic moments of 1a (triangles) and
the reciprocal magnetic susceptibility (diamonds). The solid lines show the best fit of the data

according to model C.
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Figure S33. Temperature dependence of the effective magnetic moments of 2a (triangles) and

the reciprocal magnetic susceptibility (diamonds). The solid lines show the fit to the Curie-

Weiss law (130-300 K).

Table S7. The results of fitting procedure for 2a with fixed J;

diamond chain).

+J3 = 8.64 cm!(Ising distorted

Ji (cm™)# -1.00 -2.00 -3.00 -4.00 -5.00 -6.00 -7.00 -8.00
b (cm -7.64 -6.64 -5.64 -4.64 -3.64 -2.64 -1.64 -0.64
Jz (cm™) 17.33 16.35 15.78 15.55 15.60 15.94 16.65 17.78
g 5.68 5.70 5.70 5.70 5.70 5.70 5.69 5.68
TP 6.70E-05 6.70E-05 6.70E-05 6.70E-05 6.70E-05 6.70E-05 6.70E-05 6.70E-05
zJ' -2.94 -2.97 -2.99 -3.00 -2.99 -2.98 -2.96 -2.92
R 1.40E-04 1.20E-04 1.11E-04 1.08E-04 1.09E-04 1.13E-04 1.25E-04 1.50E-04
*fixedvalues
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