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Figure S1. Intensity profiles of the DLS measurements for the as synthesized H.O:MeOH 1:1 solutions
of y-Fex0s3, y-Fe:0s@{Co(TPMA)} and y-Fe,Os@{Ni(TPMA)} at 25°C.
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Figure S2. TEM image and distribution profile of the y-Fe.Os nanoparticles (5.90 + 1.8 nm).
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Figure S3. TEM image and distribution profile of the y-Fe.Os nanoparticles functionalized with
[Co(TPMA)CI,], y-Fe0s@{Co(TPMA)} (6.33 + 1.4 nm).
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Figure S4. TEM image and distribution profile of the y-Fe.Os nanoparticles functionalized with
INI(TPMA)Clo], y-Fe-Os@{Ni(TPMA)} (6.33 + 1.6 nm);
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Figure S5. Powder X-ray diffraction patterns, Le Bail fit results and size determinations for
compounds y-Fe>0s, y-Fe:0s@{Co(TPMA)} and y-Fe.O:@{Ni(TPMA)}.



M/M

o054 ) S

r ——v-Fe,0,@{Co(TPMA)}| -

/)| | 1-Fe,0@NI(TPMA)}
_1 .O : : e . -

Field (kOe)

Figure S6. Field-dependence of the normalized magnetization for y-Fe.Os, y-Fe.Os@{Co(TPMA)} and
v-Fe0s@{Ni(TPMA)} measured by SQUID at 5 K and in the + 50 kOe range.
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Figure S7. + 700 Oe region of the field-dependence of the normalized magnetization for y-FeOs,
v-Fe0:@{Co(TPMA)} and y-Fe-Os:@{Ni(TPMA)} measured by SQUID at 5 K and in the + 50 kOe
range.
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Figure S8. ZFC/FC curves measured by SQUID at 50 Oe between 5 and 100 K, with Tiax values and
fitting of (Tg) values for compounds y-Fe:-0s, y-Fe.O:@{Co(TPMA)} and y-FeOs@{Ni(TPMA)}.
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Figure S9. 1° magnetization curves measured by SQUID at 5 K from 0 to 50 kOe for y-Fe;Os,
v-Fe:0;@{Co(TPMA)} and y-Fe.O;@{Ni(TPMA)}.
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Figure S10. Temperature-dependence of the saturation magnetization measured by SQUID between

5 and 300 K at 50 kOe, with Ms(T) = Ms(0)[1 —BoTﬁ Bloch Law fit parameters and T¢ determination for

compounds y-Fex0s, y-Fe:0s@{Co(TPMA)} and y-Fe-.O:@{Ni(TPMA)}.
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Figure S11. Hysteresis loops for y-Fe-0s, y-Fe0s@{Co(TPMA)} and y-Fe,Os@{Ni(TPMA)} measured

by SQUID at 5 K and in the + 50 kOe range and after a FC procedure at 50 kOe from 250 to 5 K.



2.4 ] —£— [Co(TPMA)CL,]
2.2 [Ni(TPMA)C|2]
2.0+
X 18]
s 16
1.4-
1.2-
1o
2 4 6 8 10

Temperature (K)

Figure S12. Low temperature magnetization curves for [Co(TPMA)CI,] and [Ni(TPMA)CI,] measured
by SQUID at 60 kOe.
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Figure S13. Room temperature simulated magnetization curves for the complexes [Co(TPMA)CI.]
and [Ni(TPMA)CL,], using PHI." The parameters used for the simulation of the M v. H curves have
been determined fitting the magnetic data for the complexes. 2500 Oe DC magnetic susceptibility
and 2-10 K magnetization curves were measured for each complex. Polycrystalline samples of the
latter were constrained in pressed parafilm and placed in gel capsule. Data were corrected for the
sample holder and sample diamagnetic contributions. Using PHI', the best simultaneous fit of all data
for each complex gave the parameters used above and are the following: giso = 2.06, 4 = -96 cm™, «
=1.35, 4=521 cm™, for [Co(TPMA)CL]; giso = 2.22, D = -5.1 cm™, E = 0.3 cm™ for [Ni(TPMA)Cl].
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Figure S14. Graphical representation of the different steps for the normalization of the Fe L, edges
XAS spectra and XMCD signals in y-Fe.Os, y-Fe.0s@{Co(TPMA)} and y-Fe.Os@{Ni(TPMA)}.
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Figure S15. Graphical representation of the different steps for the normalization of the Co L, s edges
XAS spectra and XMCD signals in y-Fe.Os@{Co(TPMA)}. The same method was used for
v-Fe0s@{Ni(TPMA)}. Asterisks indicate the M, s edges absorption peaks coming from trace amounts
of Ba in the Si wafer.
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Figure S16. Comparison of the Fe L,s edges measured at 4 K and + 60 kOe in y-Fe:Os,

v-Fe:0:@{Co(TPMA)} and y-Fe:O:@{Ni(TPMA)}.
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Figure S17. Comparison of the Co L,s; edges measured at 4 K and + 60 kOe in
v-Fe0:@{Co(TPMA)} and [Co(TPAM)CI.].
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Figure S18. Comparison of the Ni L, ; edges measured at 4 K and + 60 kOe in y-Fe,Os@{Ni(TPMA)}
and [Ni(TPAM)Cl.].
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Figure S19. Field-dependence of the Oh Fe Ls;, Co Ls and Ni Ls edges normalized XMCD signals for
v-Fe:0:@{Co(TPMA)} and y-Fe,Os@{Ni(TPMA)} at 4 K and 298 K.
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Figure S20. Temperature-dependence of the XAS spectra and XMCD signals in y-Fe»QOs, from 5 to

300 K at + 60 kOe.
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Figure S21. Temperature-dependence of the
v-Fe0:@{Co(TPMA)}, from 5 to 300 K at + 60 kOe.
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Figure S22. Temperature-dependence of the XAS spectra and XMCD signals in y-Fe,Os@{Ni(TPMA)},
from 5 to 300 K at + 60 kOe.
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Figure S23. Temperature-dependence of the XAS spectra and XMCD signals in [Co(TPAM)CI;], from
5 to 300 K at + 60 kOe.
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Figure S24. Temperature-dependence of the XAS spectra and XMCD signals in [Ni(TPAM)CI,], from
5 to 300 K at + 60 kOe.
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Figure S25. Temperature-dependence of the intensity of the XMCD signals (in % of the XAS maxima
at the top, normalized to 1 at the bottom) at the Oh Fe(lll, Co and Ni Ls edge for y-Fe,Os,
v-Fe0:@{Co(TPMA)}, y-Fe-Os@{Ni(TPMA)}, [Co(TPMA)CI,] and [Ni(TPMA)CI,],
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Figure S26. Simulation of M(T)/M(4K) for different exchange field values together with the normalized
experimental Oh Fe(lll) XMCD values for y-Fe-0Os, y-Fe.0s@{Co(TPMA)}, and y-FeOs@{Ni(TPMA)}.
The magnetic moments were calculated within the Ligand Field Multiplet theory with the Quanty
code.?™ The eigenstates of Fe(ll) were calculated using Oh symmetry and a fixed He, value, within an
external 60 kOe magnetic field. A ligand field strength of 10Dg = 1 eV was used. The magnetic
moments were calculated at each temperature using the Boltzmann distribution.



Estimation of the number of iron(lll) ions (n) influenced by the Co(ll) complexes:
ntot = 4908

’Y-F9203 1
v-Fe0:@{Co(TPMA)} : 2

Hep, =270 Oe; Hey, =590 Oe; He?) = 710 Oe

tot 1 2
_ (npy —n) X Hep, +n X Hep,

2
HCFe - Tllt;-Ot
e
tot 2 1
"= npe X (Hep, —Hep,) — 3570

2 1
HCCO - HCFe
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