
seven-coordinate Dy complexes. There are shorter bonds in
dysprosium complexes that are less than seven-coordinate
(Table S4).

Prediction of the electronic structure with ab initio
complete active space self-consistent field spin-orbit
(CASSCF-SO) calculations (see SI for details) confirms that
the trans-disposed tert-butoxide ligands confer a strong mag-
netic anisotropy to the DyIII ion. The low lying ligand field
states (Figure 2, Table S5) follow the expected order of mJ =!
15/2,! 13/2,! 11/2,! 9/2, with relative energies of 0, 564, 940,
1141 cm"1, respectively, with subsequent excited states being
highly mixed and bunched over 1183 to 1237 cm"1. Using the
average matrix elements of magnetic moment between the
electronic states as a proxy for transition propensity
(Table S6),[6, 13,14] we predict the most efficient magnetic
relaxation pathway to occur via the highly bunched set of
states with Ueff# 1755 K (1220 cm"1).

The variable-temperature c T product of 5 shows the
expected behavior for a monometallic DyIII complex, with

a steep decline at 21 K due to the onset of slow magnetization
dynamics (Figure S2). Magnetization vs. field measurements
also show slow dynamics at low field and low temperatures
due to magnetic blocking (Figure S3). Alternating current
susceptibility studies give peaks in c’’ above 100 K (Figure 3),

with the peaks showing a strong frequency and temperature
dependence. Fitting these data to the generalized Debye
equation (Figures S5 and S6) gives temperature-dependent
relaxation times, t. A plot of ln(t) against 1/T shows two
pseudo-linear sections (Figure 4); one at high temperatures
transitioning over to another near-linear regime at lower
temperatures, but not becoming temperature independent.
The high temperature regime is clearly Orbach in nature (a
Raman fit in this regime requires nonsensical parameters of n
# 20 and C# 10"36 s"1 K"n), and fitting the data with Equa-
tion (1) gives Ueff = 1815(1) K (1261 cm"1), t0 = 1.170(6) !
10"12 s, C = 1.0(1) ! 10"6 s"1 K"n, n = 3.77(3).

1
t
¼ 1

t0
e"Ueff =T þ CTn ð1Þ

This is the largest Ueff reported, to our knowledge, and is
entirely consistent with the ab initio prediction, differing by
only ca. 3%. The value of t0 is of the correct order of
magnitude expected for Orbach relaxation over a large
barrier[15] and the values of C and n are within the range
commonly observed for the Raman process for DyIII

SMMs.[10, 16] The Ueff observed is only relevant to magnetic

Figure 1. Crystal structure of the [Dy(OtBu)2(py)5]
+ cation in 5.

Figure 2. Ab initio calculated electronic states of the J = 15/2 manifold
of the 6H term of DyIII in 5. Opacity of the arrows give the relative
transition propensity.[6] Dotted blue lines give experimental Ueff values
of 5 and recent examples as discussed.

Figure 3. Variable-temperature in-phase (top) and out-of-phase
(bottom) magnetic susceptibility of 5, in zero static field and an
oscillating field of 3.5 Oe.
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