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Abstract: Two mononuclear RuIII complexes of formula trans-[RuCl4(Hgua)(dmso)]·2H2O (1) and 

trans-[RuCl4(Hgua)(gua)]·3H2O (2) [Hgua = protonated guanine (gua), dmso = dimethyl sulfoxide] 

have been synthesized and characterized magnetostructurally. 1 and 2 crystallize in the monoclinic 

system with space groups P21/n and Pc, respectively. Each RuIII ion in 1 and 2 is bonded to four 

chloride ions and one (1) or two (2) nitrogen atoms from guanine molecules and one sulfur atom 

(1) of a dmso solvent molecule, generating quasi regular octahedral geometries in both cases. In 

their crystal packing, the RuIII complexes are connected through an extended network of N-H⋯Cl 

hydrogen bonds and π⋯Cl intermolecular interactions, forming novel supramolecular structures 

of this paramagnetic 4d ion. Variable-temperature dc magnetic susceptibility data were obtained 

from polycrystalline samples of 1 and 2 and their plots show a different magnetic behavior. While 1 

is a ferromagnetic compound at low temperature, 2 exhibits a behavior of magnetically isolated 

mononuclear RuIII complexes with S = 1/2. The study on ac magnetic susceptibility data reveal slow 

relaxation of the magnetization, when external dc fields are applied, only for 2. These results high-

light the presence of field-induced single-ion magnet (SIM) behavior for this mononuclear gua-

nine-based RuIII complex. 

Keywords: Ruthenium; crystal structures; ferromagnetic coupling; molecular magnetism; sin-

gle-ion magnet. 

 

1. Introduction 

Heteroleptic mononuclear Ru(III) complexes are especially relevant for the study of 

molecular systems with very appealing biological and biochemical properties [1]. The 

most successful examples of Ru(III) complexes are prepared with imidazole and indazole 

ligands, namely the anionic complexes trans-[tetrachloro(dimethyl sulfox-

ide)(imidazole)ruthenate(III)] (NAMI-A) and 

trans-[tetrachlorobis(indazole)ruthenate(III)] (KP1019), which are effective anticancer and 

antimetastatic compounds that have been investigated in clinical trials [2-3]. Most met-

al-based anti-tumor compounds interact strongly with DNA, however, NAMI-A acts as 

an inhibitor of the metastatic potential of tumor and its activity is not related with DNA 

binding in cancer cells [4]. 

Similar studies have been performed on ruthenium complexes based on nitrogenous 

bases [5-8]. In 2004, the first guanine-based Ru(III) compound of formula 

trans-[RuCl4(Hgua)(dmso)]·2H2O (Hgua = monoprotonated guanine) was investigated 

[5]. It was prepared by refluxing a mixture of trans-[RuCl4(dmso)2]- complex and acyclo-

vir in ethanol and HCl. It was characterized by single-crystal X-ray diffraction and the in 

vitro antitumor activity was also evaluated [5], but the study of its magnetic properties, as 

for the most of these mononuclear RuIII complexes, remain largely unexplored. Indeed, in 
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the literature there exists only one mononuclear RuIII complex exhibiting Single-Ion 

Magnet (SIM) behavior reported up to date, the RuIII system of formula 

[RuCl3(PPh3)2(MeCN)] (PPh3 = triphenylphosphine) [9].  

 

Scheme 1. Molecular structure of guanine. 

In this work, we report the synthesis, crystal structure and the study of the magnetic 

properties of two RuIII complexes of formula trans-[RuCl4(Hgua)(dmso)]·2H2O (1) and 

trans-[RuCl4(Hgua)(gua)]·3H2O (2) [Hgua = protonated guanine (gua), dmso = dimethyl 

sulfoxide], which are based on the guanine ligand (Scheme 1). While 1 is a novel ferro-

magnetic complex, 2 is the second reported example of SIM based on RuIII metal ion. 

2. Results and Discussion 

2.1 Description of the Crystal Structures 

The crystal structure of compound 1 was previously reported elsewhere, and was 

deposited with identifier ARAMUB [5]. Nevertheless, we include here some structural 

data and details, which are useful to discuss and understand its magnetic properties 

(Table 1). Compounds 1 and 2 crystallize in monoclinic space groups (P21/n and Pc for 1 

and 2, respectively). The crystal structure of 1 is made up of neutral [RuCl4(Hgua)(dmso)] 

units, whereas that of 2 is made up of neutral [RuCl4(Hgua)(gua)] units. In both crystal 

structures, hydration H2O molecules are also present (Figure 1).  

 

 
 

(a) (b) 

 

Figure 1. View of the [RuCl4(Hgua)(dmso)] and [RuCl4(Hgua)(gua)] complexes showing the atom 

numbering of the Ru(III) metal ions together with those of their chromophores in 1 (a) and 2 (b). 

Water molecules and H atoms have been omitted for clarity. Thermal ellipsoids are shown at the 

50% of probability.  

In 1, the Ru(III) ion is six-coordinate and bonded to four chloride ions, one sulfur 

atom from a dimethyl sulfoxide molecule and one nitrogen atom from one protonated 

guanine molecule. In 2, the Ru(III) ion is bonded to four chloride ions and two nitrogen 
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atoms from two guanine ligands (Figure 1). The average values of the Ru-Cl bond lengths 

are 2.353(1) and 2.350(1) Å for 1 and 2, respectively. The Ru-N bond length in 1 [2.107(4) 

Å] is somewhat longer than the average value of the Ru-N bond lengths in 2 [2.081(1) Å]. 

In both cases, the central metal ion exhibits two axial bonds [Ru-S (1) and Ru-N (1 and 2)] 

which are shorter than those of the equatorial bonds [Ru-Cl (1 and 2)], generating quasi 

regular octahedral geometries. In 2, the two guanine molecules are pretty much planar 

and form an intramolecular angle between them of approximately 2.0(1)°. In 1 and 2, the 

C-C, C-N and C-O bond lengths of the guanine ligands are as previously reported for this 

molecule when coordinated through N9 to 4d/5d metal centers [10-13]. 

Table 1. Crystal data along with structure refinement values for compounds 1 and 2. 

Compound    1  2 

Formula C7H16N5O4SCl4Ru C10H11N10O5Cl4Ru 

Mr/g mol-1 509.18 594.16 

Crystal system monoclinic monoclinic 

Space group P21/n Pc 

a/Å 9.836(1) 7.319(1) 

b/Å 13.326(1) 11.433(1) 

c/Å 12.886(1) 11.402(1) 

/° 90(1) 90(1) 

/° 93.04(1) 91.64(1) 

/° 90(1) 90(1) 

V / Å3 1686.6(1) 953.7(1) 

Z 4 2 

Dc/g cm-3 2.005 2.069 

(Mo-K)/mm-1 1.708 1.433 

F(000) 1012 586 

Goodness-of-fit on F2 1.435 1.073 

R1 [I > 2(I)]  0.0340 0.0591 

wR2 [I > 2(I)] 0.0350 0.1552 

   

 

In the crystal lattice of compound 1, adjacent [RuCl4(Hgua)(dmso)] units are con-

nected through H-bonding interactions between carbonyl and amino groups of proto-

nated guanine and dmso ligands, which generate one-dimensional motifs growing off-

shore the b crystallographic axis [O···N distances covering the range ca. 2.72(1)-2.81(1) Å; 

(a) = -x+3/2, y+1/2, -z+5/2]. These chains are also linked through additional H bonds in-

volving water molecules and forming a 2D framework (Figure 2) [Ow···N and Ow···Cl 

distances of ca. 2.734(1) and 3.367(1) Å, respectively; (b) = x+3/2, y+1/2, -z+3/2]. In 1, Cl···π 

contacts covering the range 3.24(1)-3.53(1) Å occur and lead to the formation of 

Ru-Cl···π···Cl-Ru interactions between neighboring [RuCl4(Hgua)(dmso)] units (Figure 

2), this being a motif which have been observed previously in systems displaying inter-

molecular ferromagnetic coupling [14,15]. 
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(a) (b) 

 

Figure 2. (a) A fragment of the crystal of 1 showing hydrogen bonds involving 

[RuCl4(Hgua)(dmso)] units (dashed green lines), and [RuCl4(Hgua)(dmso)] complexes and water 

molecules (dashed red lines), along the crystallographic a axis; (b) Detail of the Ru–Cl···π···Cl–Ru 

interaction (dashed red lines) generated by alternate [RuCl4(Hgua)(dmso)] complexes in 1.    

 

 

 

(a) (b) 

Figure 3. (a) Detail of the zig-zag chain formed through bifurcated three-centered hydrogen bonds 

(dashed green lines) between mononuclear [RuCl4(Hgua)(gua)] units in 2; (b) 2D arrangement of 

[RuCl4(Hgua)(gua)] complexes in 2 connected through additional hydrogen bonds (dashed red 

lines) and viewed along the crystallographic b axis.  

In the crystal packing of 2, N−H···(Cl)2 type hydrogen bonds between amino groups 

and chloride ions of adjacent [RuCl4(Hgua)(gua)] units form zig-zag 1D motifs, that grow 

along the crystallographic c axis [Cl1···N22a distance = 3.273 Å and Cl4b···N22 distance = 

3.285 Å; being (a) = x, -y+2, z-1/2 and (b) = x, -y+2, z+1/2, respectively] (Figure 3). Longer 

H-bonded N−H···Cl interactions of ca. 3.377 Å connect these chains forming a 2D 

framework [Cl3···N2c distance = 3.377 Å; (c) = x+1, -y+1, z-1/2] in 2 (Figure 3). The shortest 

intermolecular Cl···Cl distance is ca. 4.073 Å [Cl1···Cl3d; (d) = x-1, y, z], whereas the 

shortest Ru···Ru separation is approximately 6.996 Å [Ru(1)···Ru(1e); (e) = x, -y+1, z-1/2]. 

Finally, π···Cl contacts, which cover the range ca. 3.18(1)-3.47(1) Å, stabilize the crystal 

structure of 2.  
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2.2 Computed Hirshfeld Surfaces 

 Hirshfeld surfaces of the neutral [RuCl4(Hgua)(dmso)] and [RuCl4(Hgua)(gua)] 

complexes were obtained and their intermolecular contacts were studied by means of 

CrystalExplorer [16,17]. The surfaces were drawn considering the distances from a point 

on the surface to the nearest atom outside (de) and inside (di) their surfaces. Any re-

striction associated to the size of the involved atoms was corrected through a normalized 

distance, named dnorm, which was analyzed as previously done [18-20].  

 
 

(a) (b) 

 

 

Figure 4. (a) Hirshfeld surface of 1 calculated through dnorm function; (b) Fingerprint maps for 

compound 1 (see text). 

 

 
 

(a) (b) 

 

 

Figure 5. (a) Hirshfeld surface of 2 calculated through dnorm function; (b) Fingerprint maps for 

compound 2 (see text). 

 The Hirshfeld surfaces, along with their fingerprint maps, for complexes 1 and 2 are 

given in Figures 4 and 5, respectively. Shorter contacts are displayed by using red color, 

whereas white color is assigned to interactions around the van der Waals distance [16,17]. 

In 1, the most relevant contacts are H···O interactions involving water molecules and also 

interactions between carbonyl and amino groups of neighboring guanine molecules. 

These contacts gave ca. 26.4% of the fingerprint plot (Figure 4). Moreover, intermolecular 

Cl···H interactions, which are mainly generated by chloride ions and water molecules, 

cover approximately 21.8% of the full fingerprint plot of 1 (Figure 4). In compound 2, the 
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Cl···H interactions, with a value of 17.5% of the full fingerprint plot, represent a per-

centage lower than that found in 1, whereas the H-bonding H···O interactions cover 

pretty much the same value in both compounds, this value being approximately 26.5% of 

the complete fingerprint plot of 2 (Figure 5).   

2.3 Magnetic properties 

2.3.1 Dc magnetic susceptibility  

 The magnetic properties of 1 and 2 were investigated through direct current (dc) 

magnetic susceptibility measurements on polycrystalline samples in the range of tem-

perature 300-2 K and along with an external dc magnetic field (Hdc = 0.5 T). χMT versus T 

plots for compounds 1 and 2 [χM being the molar magnetic susceptibility per Ru(III) ion] 

are given in Figure 6. At T = 300 K, χMT values are approximately 0.58 (1) and 0.54 

cm3mol−1K (2), which are very close to those earlier published for mononuclear 

Ru(III) compounds with low-spin configuration (t2g5) and S = 1/2 for this 4d5 metal 

ion [21–24]. Upon cooling, χMT for 1 decreases constantly to ca. 70 K and then more 

slowly with decreasing temperature, reaching a minimum value of 0.49 cm3mol–1K 

at 30 K. Then, it increases gradually to a maximum value of ca. 0.66 cm3mol–1K at 

2.0 K (Figure 6). In contrast, χMT for 2 continuously decreases with decreasing 

temperature, showing a linear dependence and reaching a final value of 

approximately 0.46 cm3mol–1K at 2.0 K (Figure 7). The decrease observed for the 

χMT value of both compounds at medium-high temperature would occur as a 

result of the spin–orbit coupling (SOC) of the 2T2g ground term and its orbital 

contribution [21,22]. The increase of the χMT value observed at low T values for 1 

would indicate the phenomenon of an unprecedented intermolecular 

ferromagnetic exchange in a mononuclear Ru(III) complex. This magnetic behavior 

has been previously studied in complexes containing a magnetically-active 5d ion, 

but never before on a paramagnetic 4d metal ion [14,15].  

 

  

(a) (b) 

Figure 6. (a) Plot of χMT vs. T obtained for compound 1, the solid red line being the best fit. The 

inset displays the M versus H plot for 1; (b) Plot of χMT vs. T obtained for compound 2, the solid red 

line being the best fit. The inset displays the M versus H plot for 2.  

 

Ĥ = −kLŜ + Δ[LZ2 - (1/3)L(L + 1)] + βH(−kL + 2Ŝ)  (1) 

 

 To investigate the magnetic properties of 1 and 2, the Hamiltonian of equation 

(1) and its theoretical expression for the magnetic susceptibility, adding a θ 
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parameter to explain any intermolecular interaction, was used as previously done 

for similar complexes with S = 1/2 [25,26]. Besides, the PHI program was employed 

for comparing the results of some of the fitted values [27]. The three sections in 

equation (1) can be assigned to the SOC, the field-ligand axial distortion and the 

Zeeman effect, respectively. It deserves to be mentioned that the three main 

parameters in equation (1) [considering L = 1, S = 1/2 and gǀǀ = g⊥ = g for both 1 and 

2], namely, energy gap (Δ), orbital reduction factor (κ) and the spin-orbit coupling 

constant (λ), are strongly correlated [25,26]. The experimental data of the χMT 

versus T curves of 1 and 2 can be reproduced with the following parameters: Δ = 

913 cm-1, κ = 0.86, λ = -865 cm-1 and θ = +0.57 cm-1 for 1 and Δ = 1140 cm-1, κ = 0.81 

and λ = -885 cm-1 for 2. Besides, the g and θ values were in good agreement with 

the simulation obtained through PHI program [g = 2.26, θ = +0.57 cm-1 and χTIP = 326 

x 10-6 cm3mol–1 for 1 and g = 2.23, and χTIP = 244 x 10-6 cm3mol–1 for 2] and were used 

to simultaneously fit the field dependence of the molar magnetization (M) plots at 

several temperatures for 1 and 2 [9], which are given in the respective insets of 

Figure 6. In general, the computed curves fit well the experimental data at the 

studied temperatures. The parameters thus obtained are very close to those of 

earlier published Ru(III) compounds [21–24]. The positive θ value obtained for 1 

would indicate the presence of a ferromagnetic exchange coupling for this 

compound. It is well-known that short halogen···halogen intermolecular contacts 

can transmit antiferromagnetic couplings between neigboring paramagnetic metal 

ions [28-34], but ferromagnetic exchange couplings thus obtained are uncommon 

[14,15]. A suitable spatial arrangement of the mononuclear [RuCl4(Hgua)(gua)] units 

with Ru–Cl···π···Cl–Ru interactions, as shown in Figure 2b, would generate a spin 

polarization by means of guanine rings between close [RuCl4(Hgua)(gua)] units, 

and would explain the unprecedented ferromagnetic behavior observed only for 1.   

 

2.3.2 Ac magnetic susceptibility 

 Alternating current (ac) magnetic susceptibility studies on polycrystalline 

samples of 1 and 2 were carried out, and it was observed that none of them 

showed out-of-phase ac signals (χ′′M) at Hdc = 0 G. Nonetheless, compound 2 

displays ac signals at low temperatures when an external dc magnetic field is 

utilized (Hdc = 2500 and 5000 G). In the case of compound 1, structural factors and/or a 

strong quantum tunneling of the magnetization (QTM), would cancel any slow relaxa-

tion of the magnetization for this other mononuclear Ru(III) complex. The features 

observed for 2 are characteristic of compounds displaying slow relaxation of 

magnetization, what is called Single-Ion Magnet (SIM) behavior when they are 

mononuclear systems [19,35]. These out-of-phase ac signals obtained at 2500 and 

5000 G are given as χ″M versus ν plots in Figure 7. As one can observe, the number 

of χ′′M maxima, as well as their intensity, increase with increasing the utilized dc 

magnetic field. Besides, these χ′′M maxima shift to higher frequencies with 

increasing the external magnetic field (Figure 7).  
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                                       (a)                                 (b) 

Figure 7. (a) Out-of-phase ac susceptibility versus frequency plot under an external dc field of 2500 

G for 1. The inset is the ln(τ) versus 1/T plot with the fit considering the contribution of two relaxa-

tion mechanisms (Orbach + direct); (b) Out-of-phase ac susceptibility versus frequency plot under 

an external dc field of 5000 G for 2. The inset is the ln(τ) versus 1/T plot with the fit considering the 

contribution of two relaxation mechanisms (Orbach + direct). 

)2(
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Through the data of the out-of-phase ac susceptibility, the ln(τ) versus 1/T plots at 

2500 and 5000 G were obtained for complex 2 (insets in Figure 7). These data draw curved 

lines which would account for the occurrence of at least two relaxation processes in 

compound 2. As a result, the whole ln(τ) versus 1/T curve could be fitted through equa-

tion (2), where several mechanisms for spin-lattice relaxation of magnetization could be 

examined, that is, Orbach [τo−1exp(-Ueff/kBT); with τo being the preexponential factor, τ is 

the relaxation time, Ueff is the anisotropy energy barrier to the magnetization reorienta-

tion, and kB is the Boltzmann constant], direct (AT), Raman (CTn), and Quantum Tunnel-

ling (QTM). All these relaxation processes were analyzed during the fitting method of the 

ln(τ) versus 1/T curves for 2, even though the best fit was that obtained when considering 

the Orbach and direct mechanisms. Thus, taking into account only Orbach and direct 

processes, the best least-squares fit of the experimental data of 2 gave as result: τo = 2.6 x 

10-7 s, Ueff = 17.1 cm-1 and A = 17464 s−1K−1 for data obtained at 2500 G and τo = 1.7 x 10-8 s, 

Ueff = 36.6 cm-1 and A = 17454 s−1K−1 for data obtained at 5000 G. From these results, which 

are somewhat unsimilar to those of other SIMs of metal ions with S = 1/2 [36,37], it is 

worthy to point out that the energy barrier value (Ueff) increases with increasing field, the 

external dc magnetic field of 5000 G being optimal for 2. Indeed, the values of the Ueff 

parameter computed for 2 are higher than that reported for the first Ru(III)-based SIM, 

the [RuCl3(PPh3)2(MeCN)] complex, with τo = 9.8 x 10-6 s and Ueff = 15.3 cm-1, these values 

being obtained through the Arrhenius equation [9]. Nevertheless, for this other 

Ru(III)-based SIM, it was suggested a phonon-bottlenecked direct relaxation for temper-

atures up to 10 K [9].  

In any case, this comparison shows that both Ru(III) SIMs display relaxation dy-

namics with distinct relaxation pathways and further detailed magnetic and theoretical 

studies performed on different Ru(III) complexes will be necessary to correctly under-

stand the relaxation dynamics of Ru(III)-based SIMs. 
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3. Materials and Methods  

3.1. Reagents and Instruments 

 

All the synthesis were carried out under aerobic conditions, by using reagents as 

received. The ruthenium precursor (PPh4)2[{RuCl4(H2O)}2(µ-O)]·4H2O was obtained fol-

lowing the synthetic method previously described in the literature [18]. SEM-EDX anal-

yses were obtained through a Hitachi S-4800 field emission scanning electron micro-

scope, and elemental analyses (C, H, N) were performed by the Central Service for the 

Support to Experimental Research (SCSIE) at the University of Valencia. Infrared spectra 

of 1 and 2 were recorded with a PerkinElmer Spectrum 65 FT-IR spectrometer (4000-400 

cm-1 region). Variable-temperature, solid-state (dc and ac) magnetic susceptibility data 

down to 2.0 K were collected on a Quantum Design MPMS-XL SQUID magnetometer 

equipped with a 5 T dc magnet. Experimental magnetic data were corrected for the dia-

magnetic contributions of the involved atoms by using Pascal’s constants [38]. 

 

3.2. Preparation of the Compounds 

3.2.1. Synthesis of [RuCl4(Hgua)(dmso)]·2H2O (1) 

 

Guanine (0.06g, 0.40 mmol) was dissolved in a dmso:HCl mixture (20 mL, 1.0 M, 5:1, 

v/v) and added drop by drop to a refluxing solution of (PPh4)2[{RuCl4(H2O)}2(µ-O)]·4H2O 

(0.198 g, 0.15 mmol) in dmso (30 mL). Then, the reflux was kept for 24 h. The resulting 

reddish-brown solution was filtered and then heated at 60 °C until the solvent was left to 

evaporate. The solid residue was collected with HCl (10 mL, 1.0 M) and the generated 

solution was filtered. EtOH (10 mL) was poured to the final solution that was left to 

evaporate at room temperature. Red crystals of 1 were obtained in 2 weeks. Yield: ca. 

45%. Anal. Calcd. for C7H16Cl4N5O4SRu (1): C, 16.5; H, 3.2; N, 13.8%. Found: C, 16.7; H, 

3.4; N, 13.7%. SEM-EDX analysis gave 1:1 (Ru/S) and 1:4 (Ru/Cl) molar ratios for 1. IR 

(KBr pellets/cm−1): the absorption associated to H2O molecule occurs at 3423br and bands 

assigned to the coordinated/protonated guanine and dmso appear at 3240(m), 3194(s), 

3117(w), 3005(w), 1718(s), 1669(vs), 1635(m), 1578(m), 1457(m), 1457(m), 1406(m), 

1385(m), 1158(m), 1099(s), 765(m), 667(m), 545(m), and 497(m). 

 

3.2.1. Synthesis of [RuCl4(Hgua)(gua)]·3H2O (2) 

 

K2[RuCl5(H2O)] (11.2 mg, 0.03 mmol) and guanine (6.80 mg, 0.03 mmol) were reacted 

by means of a solvothermal synthesis in HCl (2.5 mL, 6.0 M) at 90 °C for two days, then a 

48 h cooling process took place to room temperature. Orange cubes of 2 were thus ob-

tained. Yield: ca. 35%. Anal. Calcd. for C10H17Cl4N10O5Ru (2): C, 20.0; H, 2.9; N, 23.3%. 

Found: C, 20.3; H, 2.9; N, 23.6%. SEM-EDX analysis gave a 1:4 (Ru/Cl) molar ratio for 2. IR 

peaks (KBr pellets, ν/cm-1): 3402(m), 3330(sh), 3220(m), 3123(m), 2568(w), 2924(w), 

1732(s), 1669(vs), 1635(s), 1559(m), 1473(m), 1456(m), 1370(m), 1300(w), 1258(w), 1204(m), 

1149(s), 1052(m), 976(m), 760(s), 709(m), and 668(m). 

 

3.3. X-ray data collection and structure refinement 

 

X-ray diffraction data from a single crystal of dimensions 0.13 x 0.10 x 0.09 mm3 (2) 

were collected on a Bruker D8 Venture diffractometer with graphite-monochromated 

Mo-K radiation (λ = 0.71073 Å). The resulting crystal and refinement parameters for 1 and 

2 are given in Table 1. The structure of 2 was solved by standard direct methods and in turn 

completed by Fourier recycling by using the SHELXTL software packages. The model thus 

obtained was refined through version 2018/1 of SHELXL against F2 on all data by 

full-matrix least squares [39]. All non-hydrogen atoms were refined anisotropically. The 

hydrogen atoms of the guanine molecules were set in calculated positions and refined iso-

tropically by using the riding model. The H atoms of the disordered H2O molecules in 2 
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were neither detected nor included in the model. Graphical manipulations were carried out 

through DIAMOND [40]. CCDC code for 2: 2191993.  

4. Conclusions 

In summary, we have characterized magnetostructurally two novel mononuclear 

guanine-based Ru(III) compounds of formula trans-[RuCl4(Hgua)(dmso)]·2H2O (1) and 

trans-[RuCl4(Hgua)(gua)]·3H2O (2) [Hgua = protonated guanine (gua), dmso = dimethyl 

sulfoxide]. The two RuIII complexes are self-assembled through an extended network of 

N-H⋯Cl hydrogen bonds and π⋯Cl intermolecular contacts, which generates novel su-

pramolecular structures based on this 4d metal ion. The investigation of the magnetic 

properties of 1 and 2 by means of dc magnetic susceptibility data reveals a different 

magnetic behavior. While 1 is a ferromagnetic compound at low temperatures, 2 exhibits 

a behavior characteristic of magnetically isolated mononuclear Ru(III) complexes with S = 

1/2. In addition, the ac magnetic susceptibility experimental data reveal slow relaxation 

of the magnetization in the presence of external dc fields only for 2, hence indicating the 

occurrence of field-induced single-ion magnet (SIM) behavior in this mononuclear gua-

nine-based Ru(III) complex. In fact, the Ueff value for 1 is higher than that of an earlier 

published Ru(III)-based SIM. Anyway, more theoretical and experimental studies will 

need to fully understand the relaxation dynamics of the very interesting Ru(III)-based 

SIMs. 
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