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Fig. S1 ORTEP-type plot for the molecule
[CusDy,0,(0OMe)4(NO3)4(O,CCH,BU)(pdm)4(MeOH),] that is present in the crystal structure
of 1:4MeCN-1.5MeOH, with thermal ellipsoids presented at the 50% probability level.
Symmetry codes: () x, 1-y, z; (") 2-x, y, -z; (") 2-x, 1-y, -z. The bonds Cu2-O8 and Cu2-0O8" have
not been drawn (as in Figs. 1 and 2 of the main text) for clarity; they represent weak interactions
(see discussion in the main text).

Fig. S2 (Left) The Snub diphenoid polyhedron of the wunique Dy'' centre in
1-4MeCN-1.5MeOH; (middle, right) The biaugmented trigonal prismatic polyhedra of the two
crystallographically independent Y centres in 2-2MeOH.
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Fig. S3 Views of the crystal structure of compound 1:-4MeCN-1.5MeOH along the a (a) and ¢
(b) crystallographic axes. Yellow and violet thick bars indicate the position of the lattice MeCN
molecules. Dashed cyan and light green lines indicate C—H:--O hydrogen bonds.

Fig. S4 ORTEP-type plot for the molecule
[CusY40,(0OMe)4(NO;),(0,CCH,BuY)4(pdm)4(MeOH),] that is present in the crystal structure of
4-2MeOH, with thermal ellipsoids presented at the 50% probability level. Symmetry codes: (') 2-

X, 2-y, 2-z.
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Fig. S5 The {CusY4(t5-O)2(u3-Onmeo-)(U-Onmeon)2(1-OR')g} 6* core of the cluster molecule 4. O15
and O15' represent the ps-oxo groups; O13, O13’, O14, O14’ are the p;-methoxo oxygen atoms;
012, O12’ denote the bridging methanol oxygen atoms; O1, 02, O3, O4 and their symmetry
equivalents belong to the pdm?- ligands. Symmetry code: (') 2-x, 2-y, 2-z.
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Fig. S6 View of the crystal structure of compound 4-2MeOH along the ¢ crystallographic axis.
Violet thick bars indicate the positions of the lattice MeOH molecules. Dashed cyan and light
green lines indicate C—H---O hydrogen bonds.



Fig. S7 The {CusLng} cluster molecules in complexes
[CusDy40,(0OMe)4(NO3)4(0,CCH,BU)(pdm)4(MeOH),]-4MeCN-1.5MeOH
(1-4MeCN-1.5MeOH) (red), [CusY;0,(OMe)4(NO;),(0,CCH,Bu’)4(pdm)4(MeOH),]-2MeOH
(4-:2MeOH) (blue) and [CusDy;0,(0OMe)4(NO;3)4(O,CBuY),(Htea),]-2MeOH-2Et,O (green) [ref.
74 of the main text].
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Fig. S8 Argand (Cole-Cole) plots for 1 at zero dc field at the indicated temperatures. The solid
lines are guides for the eye.



Table S1 Crystallographic data for compounds 1-4MeCN-1.5MeOH and 4-2MeOH

Parameter 1-2.8MeCN 4-2MeOH
Formula Css.sHgsCusDyyN 1033 5 CsoH100CusY 4NgO3,
Fy 2427.07 2090.79
Crystal system Monoclinic Triclinic
Space group R2/m pl

alA 13.1964(4) 11.8882(16)
b/A 18.9068(6) 13.9025(19)
c/A 18.3821(6) 14.6268(19)
al® 90.0 109.848(4)
pre 98.374(2) 103.739(4)
y/° 90.0 102.604(4)

v/ A3 4537.5(2) 2087.3(5)

Z 2 1

T/°C -113 -113
Radiation / y (mm") Mo Ka / 4.475 Mo Ka / 4.073
Pealed/ g cm™ 1.775 1.663
Reflections collected/unique (R;y) 28462/5094 (0.0509) 37354/9087 (0.0540)
Reflections with />20(1) 4422 7043

No. of parameters 265 564

R [I>20(D)], wRo [I>20(1)] 0.0352, 0.0906 0.0350, 0.0704
Ry“ (all data), wR," (all data) 0.0418, 0.0953 0.0548, 0.0776
(A/0)max 0.008 0.002

Aprmax/ Apin (€ A3) 1.284 /-1.529 0.498 /-0.475
CCDC number 2038607 2038608

“ Ry = Z(|Fo| - [Fo|) / Z(Fo)). ® wRy = {Z[w(Fy? - F)? | ZIW(F A 132, w = 1/ [6X(Fy?) + (aP)* +
bP], where P = [max(F,2, 0) + 2 F.2] / 3. a = 0.0448 and b = 28.4514 for 1-4MeCN-1.5MeOH; a
=0.0315 and b = 1.2328 for 4-2MeOH.



SHORT IR DISCUSSION

The IR spectra (recorded in KBr pellets) of vacuum-dried samples of 1 — 4 exhibit a medium-
intensity broad band at ~3425 cm! assignable to v(OH)coord. Meon.' The in-plane and out-of-plane
deformation modes of the 2,6-pyridyl ring of pdm?- appear at ~660 and ~430 cm’!, respectively;
the higher wavenumbers of these bands compared with the free ligand suggest the involvement
of the ring-N atom in coordination.!> The 1655 — 1250 cm™! region is almost identical in the
spectra of 1 — 3. Many bands appear due to contributions — among others — from the stretching
vibrations of the 2,6-pyridyl ring, and the coordinated carboxylate and nitrato groups. As overlap
is possible, several bands most probably do not represent pure vibrations, and this renders
accurate assignments and studies of the coordination shifts tentative. The bands at ~1650 and
~1410 cm! are assigned? to the v,(CO,) and v(CO,) vibrations, respectively, of the Bu“CH,CO,"
ligands; their difference A, where A = v,i(CO,) - v(CO,), is rather small (~240 cm™!), as expected
for the bidentate bridging mode of the carboxylate ligation.?* The bands at ~1470 and ~1265 cm-
I are assigned> to the vi(4;)[v(N=0)] and vs(B,)[va.s(NO,)] vibrational modes, respectively, of the
coordinated nitrato group. The separation of these two, highest-frequency stretching bands is
large (>200 cm™), indicating the bidentate character of the nitrato ligands.’> The spectra also
exhibit a strong band at 1384 cm’!, characteristic of the v3(E")[vg(NO)] mode of the planar Dsy,
ionic nitrate;> such a nitrate is absent in the structures of the complexes (vide infia). The
presence of this band suggests that a certain amount of nitrato ligands is replaced by bromides
that exist in large excess in the spectroscopic KBr matrix, thus generating ionic nitrates in the
form of KNOs; this exchange, well documented in the literature,® is facilitated by the pressure
used for the preparation of the KBr discs. The 1650 — 1250 cm! region is slightly different in the
spectrum of 4, suggesting a different ligation of the carboxylate and/or nitrato groups for this
complex; this difference has been confirmed by the single-crystal X-ray structure of the {CusY4}
complex (vide infra).
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