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The reagents used, CoCl,-6H,0O, CoBr,-6H,0, phenylboronic and
hydroiodic acids, sorbents and organic solvents were obtained commercially
(SAF®). The initial solvatocomplex Col,-6H,0 was obtained by the reaction
of Co(OH), with aqueous hydroiodic acid, followed by partial evaporation of
the reaction mixture, and its cooling to r.t.; the precipitate formed was
filtered off and dried in air atmosphere. 3-acetylpyrazoloxime (PzOxH) and
3-formylpyrazoloxime (FPzOxH) were prepared as described,>!> 52

respectively.

Analytical and Spectral data

Analytical data (C, H, N contents) for the prepared new compounds were
obtained with a Carlo Erba Model 1106 automatic elemental analyzer.
Cobalt, bromine and iodine contents were determined using the X-ray
fluorescence method.

Their MALDI-TOF mass spectra were recorded with and without of 2,5-
dihydroxybenzoic acid as the matrix using a MALDI-TOF-MS Bruker
Autoflex II (Bruker Daltonics) mass spectrometer in reflecto-mol mode. The
ionization was induced by UV-laser with wavelength 337 nm. The samples
were applied to a nickel plate. The accuracy of measurements was 0.1%.

'H NMR spectra of the obtained pseudoclathrochelate complexes were
recorded from their solutions in CD,Cl,, CDCl; and benzene-ds; with a
Varian Inova 400 and Bruker Avance 600 spectrometers. The measurements
were done using the residual signals of these deuterated solvents.

UV-vis spectra of their solutions in acetonitrile were recorded in the
range 220 — 800 nm with a Varian Cary 60 spectrophotometer. The
individual Gaussian components of these spectra were calculated using the

Fityk program.s?
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20238 psithetic protocols, Spectral and Analytical Characteristics

[Co(FPzOx);(BC¢H5)Cl]. Phenylboronic acid (0.05 g, 0.43 mmol) and
3-formylpyrazoloxime (0.13 g, 1.17 mmol) were dissolved in ethanol (2 ml)
under argon, and NaHCO; (0.04 g, 0.47 mmol) and CoCl,-6H,0O (0.09 g,
0.39 mmol) were added to the stirring solution. The dark-brown reaction
mixture was refluxed under intensive stirring for 30 min and then cooled to
r.t. The brown precipitate formed was filtered off, washed with ethanol (6
ml, in two portions), diethyl ether (10 ml, in two portions) and hexane (5
ml). The product was extracted with dichloromethane (4 ml, in two portions)
and the combined bright-orange extract was filtered, evaporated to dryness
and dried in vacuo. Yield: 0.06 g (31%). Found (%): C, 42.15; H, 3.32; N,
24.58; Co, 11.51. Calcd. for C;gH;7;NyO3BCICo (%): C, 41.96; H, 3.37; N,
24.42;  Co, 11.70.  MS(MALDI-TOF): m/z  (1,%): 366(19)
[Co(FPzOx),(BC¢Hs)-H'], 459(59) [Co(FPzOx),(BC¢Hs)-(CoChH*],
534(100) {[Co(FPzOx);(BC¢Hs)]-3H} 7, 824(27)
{[Co,s(FPzOx)4(BC4Hs),Cl-]-Co?*"}*. 'H NMR (CDCl; + CD,Cl, (3:1)
mixture, o, ppm): —10.62 (br. s, 3H, 4-Pz), 29.23 (br. s, 1H, para-Ph), 33.80
(br. s, 2H, meta-Ph), 75.23 (br. s, 2H, ortho-Ph), 82.19 (br. s, 3H, 5-Pz),
159.75 (br. s, 9H, CH=N), 267.41 (br. s, 3H, NH). Deconvoluted UV-vis
(CH3CN):  Viax, cm'(g-103, mol' Lcm™): 40480(21), 39680(13),
37310(1.6), 35590(10), 31250(3.2).

[Co(PzOx)3(BCsH;5)CIl]. Phenylboronic acid (0.12 g, 1.0 mmol) and 3-
acetylpyrazoloxime (0.40 g, 3.1 mmol) were dissolved in ethanol (10 ml)
under argon, and NaHCOj; (0.23 g, 2.7 mmol) and CoCl,-6H,0 (0.1 g, 0.90
mmol) were added to the stirring solution. The orange precipitate has been
formed. The reaction mixture was refluxed under intensive stirring for
30 min and then cooled to r.t. The precipitate was filtered off, washed with
ethanol (20 ml, in four portions) and diethyl ether (10 ml, in two portions),

and extracted with chloroform (10 ml, in two portions). The combined
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eFdetxwas filtered, evaporated to dryness and dried in vacuo. Yield: 0.42 g
(84%).

The analytical and spectral data for this product were identical to those
earlier described.>*

[Co(PzOx)3(BC¢Hs)Br]. Phenylboronic acid (0.12 g, 1.0 mmol) and 3-
acetylpyrazoloxime (0.37 g, 2.9 mmol) were dissolved in ethanol (10 ml)
under argon, and NaHCO; (0.14 g, 1.7 mmol) and CoBr,-6H,O (0.27 g, 0.84
mmol) were added to the stirring solution. The orange precipitate has been
formed. The reaction mixture was refluxed under intensive stirring for
30 min and then cooled to r.t. The precipitate was filtered off, washed with
ethanol (20 ml, in three portions) and diethyl ether (7 ml), and extracted both
with acetonitrile (30 ml, in four portions) and with THF (30 ml, in four
portions). The combined extract was filtered, evaporated to dryness and
dried in vacuo. Yield: 0.26 g (52%). Found (%): C, 41.95; H, 3.36; N, 24.41;
Co, 11.75. Calcd. for C,;H3N9O3BBrCo (%): C, 42.15; H, 3.32; N, 24.58;
Co, 11.51. MS(MALDI-TOF): m/z (1,%) (without matrix): 394(100)
[Co(PzOx),(BCgHs)-H*]", 532(16) [Co(PzOx),(BC¢Hs)-(CoBr)™]*, 576(81)
{[C0o,(PzOx);(BCe¢Hs)]-3H"}*, 924(64) {[Co0,(PzOx)4(BCsHs),Br]-Co?*}";
(DHB matrix): 519 [Co(PzOx);(BCsHs)]*. 'TH NMR (benzene-ds, 8, ppm):
—14.75 (br. s, 9H, CH3), —9.96 (br. s, 3H, 4-Pz), 29.32 (br. s, 1H, para-Ph),
34.40 (br. s, 2H, meta-Ph), 78.56 (br. s, 2H, ortho-Ph), 84.74 (br. s, 3H, 5-
Pz), 269.98 (br. s,3H, NH). Deconvoluted UV-vis (CH3CN): V.,
cm!(g- 103, mol!Lcm™): 40650(23), 40320(5.2), 35840(8.2),
32150(3.4).

[Co(PzOx)3(BC¢Hs)I]. Phenylboronic acid (0.11 g, 0.93 mmol) and 3-
acetylpyrazoloxime (0.34 g, 2.7 mmol) were dissolved in ethanol (10 ml)
under argon, and NaHCO; (0.26 g, 6.2 mmol) and Col,-2H,0O (0.27 g, 0.77
mmol) were added to the stirring solution. The orange precipitate has been

formed. The reaction mixture was refluxed under intensive stirring for
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1B3deaxand then cooled to r.t. The precipitate was filtered off, washed with
ethanol (30 ml, in four portions) and extracted with THF (16 ml, in four
portions). The combined extract was filtered, evaporated to dryness and
dried in vacuo. Yield: 0.41 g (82%). Found (%): C, 39.12; H, 3.75; N, 19.25;
Co, 8.00; I, 11.26. Calcd. for C,;Hy3NgO3BICo (%): C, 39.01; H, 3.56; N,
19.51; Co, 8.13; I, 11.08. MS(MALDI-TOF): m/z (1,%) (without matrix):
394(72) [Co(PzOx),(BC¢Hs)-H™]", 576(100) {[Co,(PzOx);(BC¢Hs)]-3H},
972(70) {[C0,(PzOx)4(BC¢Hs),I]-Co*} (DHB matrix): 519
[Co(PzOx);(BC¢Hs)]". '"H NMR (benzene-ds, 6, ppm): —14.42 (br. s, 9H,
CH;), —10.03 (br. s, 3H, 4-Pz), 29.07 (br. s, 1H, para-Ph), 34.11 (br. s, 2H,
meta-Ph), 78.04 (br. s, 2H, ortho-Ph), 84.30 (br. s, 3H, 5-Pz), 266.53 (br. s,
3H, NH). Deconvoluted UV-vis (CH3CN): v, e (€ - 1073, mol™' L cm™
1:40650(31), 40000(4.7), 36760(11), 34720(2.9), 33000(4.7).

Synthesis

Comparing PzOxH versus FPzOxH as the pyrazoloxime -chelating
synthons for assembly of their phenylboron-monocapped chloride-H-bonded
cobalt(I) complexes, we found that the derivative of the former methyl-
containing 3-acetylpyrazoloxime has been formed in the substantially higher
yield than that of its methine-containing analog (i.e., PzOxH is a more
efficient chelating synthon), due to the electronodonor effect of methyl
substituent increasing a N-donor ability of its oxime group. Their less N-
donor analog with electronoacceptor trifluoromethyl group do not form a
cobalt(IT) complexes of this type.

It should be noted that even in the presence of 10* — 10° excesses of
bromide or iodide anions, Cl~ ion is a more efficient pseudocapping H-
acceptor agent for the three pyrazole groups of the covalently bound boron-
monocapped cation [Co(PzOx);(BC¢Hs)]". Moreover, even a crystallization

of the initially formed cobalt(Il) pseudoclathrochelates of this type with H-
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Byddeek Br- or I~ counteranions from the chlorine-containing solvents, such
as chloroform or dichloromethane, can cause an exchange of these apical
halogenide anions by CI~ ion that realizes in a course of photochemical
transformations of the aforementioned media (chloride anions are known 53
to result, in particular, from a formation of phosgene COCI, and from the
corresponding radical species as well). Such radical processes and exchange
reactions have been earlier observed 5 even in the clathrochelate chemistry
(keeping in mind that the macrobicyclic metal complexes of this class of
coordination compounds typically possess an unprecedent chemical
robustness even in harsh acidic media 57). Among their more reactive
pseudoclathrochelate analogs, such chloride-induced exchange reaction has
been recently observed 58 for the DMF-capped cobalt(I) complex 2 shown
in Chart 1 in a course of its 'H NMR titration with ((n-C4H,);N)CI in
acetonitrile-d; as a solvent.

The yields of the target semiclathrochelate derivatives of PzZOxH and of
FPzOxH are equal to 84% and to 31%, respectively. This result can be
explained by a well-known 3° electronodonor effect of methyl substituent in
the molecule PzOxH, the presence of which causes an increase in the N-
donor ability of its oxime group. As a result, such strongly “antientropic”,
but enthalpy driven, self-assembly of a pseudomacrobicyclic intracomplex
molecule with three m-conjugated five-membered chelate C=N—-Co—N=C
cycles, three six-membered B—O—N—Co—N—-O cycles with ordinary covalent
and coordination bonds, and three H-bonded six-membered Hal~... HN-N-—
Co—N-NH pseudochelating moieties as well, is observed. Indeed, our
attempts to perform the same coordination-driven template reaction using
their trifluoromethyl-substituted analog, also shown in Scheme 1, as a
chelating ligand synthon with a more lower donor ability (due to the
presence of strong electron-withdrawing fluoroalkyl substituent in its
oximate fragment), thus trying to further decrease a ligand field strength,
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Wetdognsuccessful. We also unexpectedly observed that the solubility of a
pseudoclathrochelate derivative of the methine-containing synthon FPzOxH,
the cobalt(Il) complex [Co(FPzOx);(BC¢Hs)Cl], 1is higher in
dichloromethane than in chloroform. Indeed, the metal
pseudoclathrochelates of this type typically possess an opposite order of

their solubility in these solvents.

X-ray crystallography

In the solvates of the methyl-containing complex [Co(PzOx);(BC¢Hs)CI]
with three different solvents, benzene, chloroform and acetone (Figs S2 —
S4), there is a clear tendency for the distortion angle @ to decrease from
2.7(3)° in [Co(PzOx);(BC¢H5)C1]-(CH;3),CO  to  0.47(13)° in
[Co(PzOx)3;(BCsHs)Cl1]-CHCIl; 5% S10 (Table S2). In the latter, the average
Co-N bond lengths are the longest (2.163(3)A) while in
[Co(PzOx);(BCgHs)C1]-CsHg and [Co(PzOx);(BCsHs)CI]-(CHj3),CO, they
are hardly affected by the presence of a lattice solvent (av. Co—N 2.141(2)
and 2.145(2)A, respectively). The solvate with chloroform also features the
longest N—H...Cl hydrogen bonds (Table S2), thereby mirroring the
tendency observed between the clathrochelate homologs with and without
methyl groups in the encapsulating ligand. In the mixed crystal
{[Co(PzOx);(BCsHs)T]o.60[ Co(PzOX)3;(BCsHs)Cl]o 31} -CsHs  (Fig. S1), the
distortion angle @ becomes lower (0.77(15)°) than in the chloride-H-bonded
complex with the same solvent, [Co(PzOx);(BC¢Hs)Cl]-C¢Hg (1.29(8)°),
while the average Co—N bond length is nearly the same (2.146(3) A). In
contrast, the hydrogen bonds to the chloride anion that has the minor
occupancy (0.31 vs. 0.69) are the weakest among the solvatomorphs of the
chloride-containing clathrochelate (N...Cl 3.222(12) — 3.333(14) A, NHCI
168.3(3) — 173.8(4)°). The hydrogen bonds to the iodide anion (N...I

3.428(2) — 3.631(3) A, NHI 171.10(20) — 176.91(16)°), however, are similar
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28289se in the solvent-free crystal of [Co(PzOx);(BCgHs)I] (N...I 3.558(10)
—3.576(9) A, NHI 150.3(6) — 168.3(5)°; Fig. S8). The same is also true for
the average Co—N bond length, which is 2.149(8) A but the distortion angle
@ increases to 3.8(5)° (Table S2).

In the benzene-containing solvatomorph of its bromide-H-bonded analog
[Co(PzOx);(BCgHs)Br] (Fig. S5), the angle ¢ is as low as 2.54(5)° and the
average Co—N bond length is 2.162(3) A. The hydrogen bonds to Br- anion
are expectedly stronger than in the above iodide-containing complexes
(N...Br 3.279(3) — 3.396(3) A, NHBr 169.9(2) — 173.9(2)°). In the
tetrahydrofuran-containing solvatomorph, [Co(PzOx);(BCsHs)Br]-THF (Fig.
S6), both the distortion angle ¢ and the average Co-N bond length decrease
(1.2(3)° and 2.145(4) A; Table S2) while the hydrogen bonds to bromide
anion remain almost the same (N...Br 3.237(5) — 3.384(4) A, NHBr 170.9(3)
—175.0(2)°).

Mass spectra

Their MALDI-TOF mass spectra measured with 2,5-dihydroxybenzoic
acid as a matrix, contain the low intensive peaks of the complex cations
[Co(PzOx);(BCeHs) ] or [Co(FPzOx);(BC¢Hs)]*. In the positive range of the
spectra of the 3-acetylpyrazoloxime derivatives measured without this
matrix, the substantially more intensive peaks of the fragmental and clusters
cations [Co(PzOx),(BC¢Hs)-H'], {[Co,(PzOx);(BC¢Hs)]-3H'} 7,
[Co(PzOx),(BC¢Hs)-(CoHal)*]* and {[Co,(PzOx)4(BCsHs),Hal]-Co**}* are
observed. The analogous peaks are observed in the spectrum of their tris-
methine-containing analog [Co(FPzOx);(BC¢H;s)Cl]. These complex species
resulted from a heterolytic dissociation of the corresponding molecular ions
and such fragmentation processes are characteristic of the boron-
monocapped metal(Il) tris-pyrazoloximates.5>!! The experimentally observed
isotopic distributions in these peaks are in good agreement with thg
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tHebeetically calculated models for the aforementioned fragmental and

cluster cations.

UV-vis spectra

Deconvoluted solution UV-vis spectra of the obtained cobalt(Il) tris-
pyrazoloximates (Figs. S10-S13 and Table S3) contain a series of the
intensive bands in the UV range assigned the cobalt(Il)-centered metal-to-
ligand charge transfers (MLCTs) Cod’—Lz* and to the allowed intraligand
n—m* transitions in the chelating pyrazoloximate fragments and in the phenyl
apical substituent at the single capping boron atom as well. The performed
comparison of the deconvoluted UV-spectra of the initial chelating and
cross-linking ligand synthons (Figs. S14-S17) and those of their cobalt(II)-
centered pseudoclathrochelate derivatives allowed to observe an appearance
of two or three intense (¢~1+10-10° mol”' L cm™) bands in the near-UV
range with maxima from 30000 to 37000 cm™! after a coordination-driven
self-assembly of the aforementioned synthons on the cobalt(Il) ion as a

matrix. Therefore, these bands were assigned to the MLCTs Cod’—Lz*.

Calculation of magnetometry data
Magnetic susceptibility data at the constant field of 5 kOe complied in
Table S4 were fitted using the PHIS!2 program with the following

Hamiltonian:

2 42 2 2
H=-0213+A(3L;-1%) +6QLY -12) + py(- oL + g 3)B 0
where 0 is the orbital reduction factor; 4 is the constant of spin-orbital

coupling; A is a parameter describing the splitting of T sate; disa parameter
describing the splitting of E state; e is the free electron g-factor; B is the

magnetic field; LS are the orbital and spin momentum operators; Hp is Bohr

magneton. 9

\\rsc\data\shares\WamDocuments\Journals\DT\D3DT03025C\ForEditing\ESI\effects_pyrazol_si_23.11.
2023.docx



10
\\rsc\data\shares\WamDocuments\Journals\DT\D3DT03025C\ForEditing\ESI\effects_pyrazol_si_23.11.

2023 ¢gexzero-field splitting model did not allow to well describe the experimental
magnetic susceptibility data. Therefore, they were fitted by Griffith model, taking
into account the unquenched orbital momentum of cobalt(Il) ion. The values of
magnetic  susceptibility for the complexes [Co(FPzOx);(BCsHs)CI] and
[Co(PzOx);(BC4¢Hs)Cl] - (CH3),CO in the high-temperature range were higher than
the spin-only value of approximately 3.15 cm?K/mol thus suggesting a substantial
amount of the unquenched orbital moment. In the case of the complexes
[Co(PzOx);(BCeHs)I], [Co(PzOx)3;(BCsHs)|Br and [Co(PzOx);(BC¢Hs)Cl], these
values are more close to spin-only magnitude. Nevertheless, the corresponding
values of magnetic susceptibility at 100 K for the clathrochelates
[Co(PzOx);(BCgHs)I] and [Co(PzOx);(BC¢Hs)]|Br are higher than those at room
temperature, thus suggesting a population of the state with a higher magnetic
moment [F.Lloret, M.Julve, J.Cano, R.Ruiz-Garcia, E.Pardo, Magnetic properties
of six-coordinated high-spin cobalt(Il) complexes: Theoretical background and its
application, Inorg.Chim.Acta, 2008, 361, 3432-3445, DOI:
10.1016/5.1ca.2008.03.114]. It should be noted that the fine-crystalline samples
under study were immobilized on a mineral oil matrix inside a polyethylene
capsule in order to prevent a field-induced orientation. Indeed, this excludes the
latter effect caused by the orientation of the fine-crystalline samples under study in
the direction of y,,. In the applied model, the axial splitting parameter 4 describes a
splitting of T state that is observed in passing from the octahedral O,-geometry of a
free Co?" ion to the TP Dj,-symmetric CoNs-coordination polyhedron of the
encapsulated cobalt(Il) ion. Aiming to take into account a distortion of this TP
geometry, the 0 parameter that describes a splitting of £ term was included in the
Griffith model. The spin-orbit coupling constant for a free Co?* ion is
approximately —170 cm'; this value is known [F.Lloret, M.Julve, J.Cano, R.Ruiz-
Garcia, E.Pardo, Magnetic properties of six-coordinated high-spin cobalt(Il)
complexes: Theoretical background and its application, Inorg.Chim.Acta, 2008,
361, 3432-3445, DOI: 10.1016/j.ica.2008.03.114] to decrease for its complexes.

Indeed, modules of the obtained values of spin-orbit coupling constant for the
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edt3adad) clathrochelates under study are lower than that for a free Co?" ion. The
orbital reduction factor was included in the used model in order to take into
account an admixture of the low-lying triplet and overlying P term.

The obtained values of orbital reduction factor o (see SI, Table S4) fall in the
range 1.38 — 1.63, thus being a slightly higher than those estimated which typically
ranged from 1 to 1.5 [F.Lloret, M.Julve, J.Cano, R.Ruiz-Garcia, E.Pardo, Magnetic
properties of six-coordinated high-spin cobalt(Il) complexes: Theoretical
background and its application, Inorg.Chim.Acta, 2008, 361, 34323445, DOI:
10.1016/j.1ca.2008.03.114]. Nevertheless, the attempted fitting with a fixed ¢ value
of 3/2 did not allowed to correctly describe the obtained experimental data in all
the temperature range (see SI section).

AC magnetometry data were fitted using the following Cole—Cole
equations:

1+ @) %sin("/,)

X ) =xs+ Qr - Xs)
1+ 2(97)" ‘“sin(”“/z) + D)X 2)

@0~ “cos("/,)

X ®) = Cr = xs) 1-a. (T 2-2a
1+ 2(97) sm( /2) + (I7) (3)

where AT 4$ is the isothermal and the adiabatic susceptibilities, respectively;
U is the frequency of AC modulation field; 7 is the relaxation time; @ is a
parameter describing the number of relaxation ways.

were fitted in good quality using the single independent function, while the correct
approximation of those for the -clathrochelates [Co(PzOx);(BC¢Hs)Br] and
[Co(PzOx);(BCg¢Hs)I] could be performed only using two independent functions.

Relaxation times were fitted simultaneously for 0 Oe and 1000 Oe
applied field according  to equation 4. For  complexes
[Co(PzOx);(BCgHs)Br], [Co(PzOx);(BC¢Hs)I] with two independent peaks
at 0 Oe for fitting procedure were taken low-frequency ones since for high
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teaperatures the dependencies for 1000 Oe and 0 Oe have similar behavior

that display same contributions from Orbach and Raman mechanisms.
Bl
T = AH'T + CT™ + 7 e VT
1+ BlH2 (4)
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Table S1. Crystal data and structure refinement parameters for the complexes [Co(PzOx);(BC¢Hs)CI]-CHCl;, [Co(PzOx);(BCgsHs)Cl],

[Co(PzOx)3(BCsHs)C1]-(CH3),CO,

[Co(PzOx)3(BCsHs)C1]-CoHe,

[Co(FPzOx)3(BCH;)Cl],

{[CO(PZOX)3(BC6H5)I]0.69[CO(PZOX)3(BC6H5)C1]0_31} 'C6H6, [CO(PZOX)3(BC6H5)I], [CO(PZOX)3(BC6H5)BT] ‘THF and [CO(PZOX)3(BC6H5)BI'] 'C6H6

Parameter (Corz0x, (Coer00, (T (CobrOn),  [CoFPa0n,  JLREEIER A (Co(Pi0x), (BCHOBN (BCSHSBA
(BC4H5)Cl]-CHC, (BCsH5)Cl {(CHLCO (BCsH5)Cl]-CoH (BCsHy)CI] CH, (BCH)I] THE .M,
Empirical formula CyHBCLCONGO;  CyHpsBCICON,O;  CoyHpoBCICON,O,  CysHpoBCICON,O;  CigHsBCICON,O;  CyyHp0BCly5,Col 69NyO5 C,HyBICON,O;  CysH3 BBrCoN,O, C,7H,0BBrCoNyO;
Formula weight 674.04 554.67 612.75 632.78 512.59 695.88 646.12 671.24 677.24
T,K 100 100 120 100 120 120 120 120 100
Crystal system Monoclinic Monoclinic Triclinic Triclinic Monoclinic Triclinic Monoclinic Triclinic Triclinic
Space group P2,/n P2,/c P-1 P-1 P2,/c P-1 P2,/c P-1 P-1
Z 4 4 2 2 4 2 4 2 2
a, A 8.3209(17) 15.744(3) 8.096(2) 8.1600(16) 9.1009(7) 8.2151(6) 8.7090(17) 8.1745(16) 8.2500(16)
b, A 19.369(4) 8.1571(16) 10.116(3) 13.400(3) 14.2006(10) 13.4093(10) 28.144(6) 13.088(3) 13.3193)
¢, A 18.121(4) 18.785(4) 18.105(5) 13.690(3) 16.7978(12) 14.4049(10) 10.552(2) 14.139(3) 14.251(3)
a,° 90 90 78.627(6) 92.98(3) 90 87.978(2) 90 89.31(3) 89.48(3)
b, ° 95.84(3) 95.17(3) 77.176(6) 102.15(3) 100.580(2) 74.903(2) 99.775(4) 75.61(3) 74.35(3)
v,° 90 90 80.835(6) 96.45(3) 90 75.460(2) 90 78.60(3) 76.82(3)
v, A3 2905.5(10) 2402.7(8) 1406.9(6) 1449.7(5) 2134.03) 1482.22(19) 2548.8(9) 1435.2(5) 1465.8(6)
Deac (g-cm?) 1.541 1.533 1.446 1.450 1.595 1.559 1.684 1.553 1.534
(Lcir‘;‘?f‘)r absorption, 23.87 12.15 7.53 9.86 9.72 13.71 19.27 2039 18.97
F(000) 1372 1140 634 654 1044 704 1284 686 690
20 © 77.1 58 58 60 60 56 50 54 76.9
Reflections measured 15044 13505 15903 21240 27147 17100 22802 20076 25384
Independent reflections 6162 4385 7435 6059 6214 7141 4497 6260 6045
8‘;3%;? reflections 3669 4082 4758 5463 4931 5219 2709 3436 4601
Parameters 365 329 366 401 298 392 323 389 383
R1 0.0742 0.0443 0.0775 0.0326 0.0359 0.0400 0.0749 0.0555 0.0653
WwR2 0.1740 0.1117 0.2351 0.0894 0.0848 0.0922 0.2241 0.1247 0.1766
GOF 0.950 1.063 1.079 1.029 1.022 1.026 1.021 0.949 1.081
A(s"‘gfﬁ)A"mi" 0.886/-0.986 0.612/-0.432 1.217/-1.203 0.278/-0.321 0.588/-0.301 0.663/-0.415 1.107/-1.945 0.896/-0.757 1.076/-1.383
13
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Table S2. Selected geometrical parameters of the intracomplex pseudoclathrochelate molecules in the crystals [Co(PzOx);(BC¢H;)Cl]-CHCl;,
[Co(PzOx);(BC¢Hs)Cl], [Co(PzOx);(BC¢Hs)Cl1]-(CHj3),CO, [Co(PzOx);(BC¢Hs)Cl1]-CgHg, [Co(FPzOx)3(BC¢Hs)CI],
[Co(PzOx)3(BCeHs)I]+[Co(PzOx)3;(BCeHs)C1]-CsHg, [Co(PzOx)3;(BC¢Hs)I], [Co(PzOx)3(BCeHs)Br]- THF and [Co(PzOx);(BC¢Hs)Br]-C¢Hs.

[Co(PzOx); [Co(PzOx);
Parameter [Co(PzOX), [Co(PzOx), {gg“;f()’é‘ﬁ [Co(PzOY), [Co(FPZOY), (BCHI+ [Co(PzOX); [Co(PZOX), ([lfg(flzf]’;‘r)]% (BC4Hy)Br]
(BC¢H5)CI]-CHCl, (BCH5)C| 6 (BC¢H5)Cl]-C¢Hj (BCH5)CI| (BCH5)CI| (BCGH3)I s -CeHy
‘(CH;),CO Ol THF
6116

Anion Cr cr cr cr cr I/Cl (69:31) I Br Br
Solvent CHCl,4 - acetone benzene benzene THF benzene
Co—N1 (A) 2.166(3) 2.136(2) 2.112(4) 2.1302) 2.148(2) 2.149(2) 2.140(8) 2.151(4) 2.145(3)
Co-N2 (&) 2.151(4) 2.167(2) 2.165(4) 2.141(1) 2.148(2) 2.161(3) 2.143(8) 2.164(4) 2.180(4)
Co—N4 (A) 2.142(3) 2.164(2) 2.165(4) 2.138(2) 2.145(2) 2.119(3) 2.152(8) 2.117(5) 2.163(3)
Co—N5 (A) 2.179(3) 2.130(2) 2.139(4) 2.142(2) 2.147(1) 2.154(2) 2.144(9) 2.162(4) 2.182(3)
Co—-N7 (A) 2.153(3) 2.114(2) 2.135(4) 2.138(1) 2.126(2) 2.126(2) 2.124(8) 2.141(4) 2.135(3)
Co-N8 (A) 2.184(3) 2.151(2) 2.153(4) 2.154(2) 2.149(2) 2.169(3) 2.188(9) 2.162(5) 2.165(3)
N—O (A 1.379(4) -1.389(4)  1.370(3) - 1.381(3) 1.369(5) - 1.377(5) 1.370(2) - 1.378(2) 1.365(2) - 1.374(2) 1.373(3) - 1.384(3) 1.376(9) - 1.388(9) 1.376(5) - 1.383(5) 1.384(4) - 1.391(4)

0™ av. 1.383 av. 1.376 av. 1.374 av. 1.374 av. 1.371 av. 1.379 av. 1.381 av. 1.380 av. 1.387
B_0(A 1.501(4) -1.516(4) 1.488(3) - 1.495(3) 1.478(7) - 1.504(6) 1.488(3) - 1.494(2) 1.482(3) - 1.504(2) 1.491(5) - 1.500(3) 1.48(1) - 1.50(1) 1.489(7) - 1.507(7) 1.491(5) - 1.502(5)

-0 av. 1.507 av. 1.492 av. 1.495 av. 1.490 av. 1.495 av. 1.495 av. 1.49 av. 1.499 av. 1.497
C=N (A 1.296(5) - 1.366(5) 1.280(3) - 1.346(3) 1.283(7) - 1.349(6) 1.284(2) - 1.343(3) 1.276(2) - 1.348(2) 1.282(4) - 1.354(3) 1.27(1) - 1.34(1) 1.288(7) - 1.359(6) 1.291(5) - 1.358(5)

=N (&) av. 1.331 av. 1.313 av. 1.319 av. 1.314 av. 1.312 av. 1.318 av. 1.30 av. 1.321 av. 1.325
Cc_C@A) 1.464(5)-1.466(5) 1.457(3) - 1.464(3) 1.458(7) - 1.466(7) 1.453(3) - 1.462(2) 1.451(3) - 1.461(3) 1.458(4) - 1.468(4) 1.46(1) - 1.48(1) 1.454(7) - 1.462(7) 1.469(5) - 1.475(5)

-C( av. 1.465 av. 1.459 av. 1.463 av. 1.457 av. 1.454 av. 1.464 av. 1.47 av. 1.458 av. 1.471
NeC — C=N (° 0.1(5) - 2.3(4) 0.4(4) - 3.1(3) 1.1(7) - 3.0(7) 2.2(2) - 4.0(2) 0.3(3)-2.7(2) 0.4(4) - 1.6(4) 1(1) - 4(1) 1.1(7) - 3.6(7) 0.9(5) - 3.3(5)

=C-CNO) av. 4.6 av. 1.8 av. 2.1 av. 3.3 av. 1.8 av. 1.1 av. 2 av. 2.0 av. 1.5
NH....anion 3.139(4) - 3.194(3)  3.094(2) - 3.136(2) 3.099(4) — 3.175(4) 3.068(2) -3.192(2)  3.1111(18) - 3.1838(18) 3:428(2) - 3.631(3) 3.558(10) - 3.576(9) 3.237(5) - 3.384(4) 3:27903) - 3.396(3)
A) : ' : : : : : ' : : [3.222(12)-3.333(14)] : : : :
ZNH - anion 170.28(19) - 167.90(15) - 168.21(11) - 171.10(20)-176.91(16) 169.9(2)-173.92)
) 171.802) 171.68(14) 163.8(3) - 167.7(3) 174.82(11) 167.43(10) -179.63(11) [168.3(3)-173.8(4)] 150.3(6) — 168.3(5) 170.9(3) - 175.0(2)
e) 0.47(13) 3.01(10) 2.7(3) 1.29(8) 1.17(8) 0.77(15) 3.8(5) 1.2(3) 2.54(5)
h(A) 2.602(3) 2.5738(18) 2.582(3) 2.5665(14) 2.5840(13) 2.572(2) 2.573(6) 2.572(3) 2.591(2)
Co...anion (A) 4.723(5) 4.6327(5) 4.6600(18) 4.6287(18) 4.6839(6) [i';igggg] 5.1745(16) 4.848(2) 4.8874(19)

*In the brackets, the values for Cl-counteranion having a minor occupancy.
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Table S3. Maxima (v, cm™') and intensities (g¢-103, mol™' L cm™") of the bands in the deconvoluted UV-vis spectra of the

acetonitrile solutions of the cobalt(II) complexes under study and those of the initial ligand synthons in their ethanol solutions

Compound Vi Vo V3 V4 Vs Ve \'% Vg Vg
FPzOxH 43105(8.8) 40160(4.6) 32573(0.086)

PzOxH 42735(11) 39840(3.0)  38315(0.78)

[Co(FPzOx)s 40480(21) 39680(13)  37310(1.6)  35590(10)  31250(3.2)

(BCeHs)Cl]

[Co(PzOX)s 41150(13) 40320(4.2) 37170(12) 31650(1.1)  30210(1.3)
(BCsHs)CI]

[Co(PzOX)s 40650(23)  40320(5.2) 35840(8.2)  32150(3.4)

(BCHs)Br]

[Co(PZOX); 40650(31)  40000(4.7) 36760(11)  34720(2.9)  33000(4.7)
(BCeHs)I]

C¢HsB(OH), 48544(1.3) 46948(7.2) 45045(5.8) 44248(1.7) 39062(0.07) 38910(0.14) 38168(0.20) 37313(0.32)  36363(0.27)
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Table S4. Magnetic susceptibility parameters for cobalt(Il) complexes under study

[CO(PZOX)3(BC6H5)C” : (CH3)2CO

Parameter [Co(PzOx);(BCsH5)Cl1  [Co(FPzOx);(BCsH5)Cl] [Co(PzOx);(BCsH5)I] [Co(PzOx);(BC¢H;5)Br]
]

Aem™) -387 -129 627 -521

8 (cm™) —69.5 —0.12 —40.0 -33.8

A (em) ~150 ~119 ~117 ~129

o 1.38 1.53 1.58 1.55

R? 0.97 0.85 0.99 0.85

-259

—0.02

—-142

1.63

0.99
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Table S5. Parameters obtained from fit of relaxation times for the cobalt(Il) complexes under study.

Parameter [Co(PzOX); [Co(FPzOX); [Co(PzOX); [Co(PzOx); [Co(PzOx);

(BC¢Hs5)Cl]  (BC4Hs)Cl| (BCH3)I| (BC¢Hs)Br]  (BC4Hs)CI] - (CH3),CO
C,sIK™m 1.56E-5 1.21E-4 1.68E-7 4.38E-5 4.13E-7
m 5.85 5.66 6.92 6.11 7.04
U, K 214.9 219.0 156.8 212.6 219.8
To, S 7.91E-9 1.5E-9 2.04E-7 2.14E-9 8.80E-9
By, s! 77.66 0.44 75.83 132.12 68.81
B,, T2 1.46E5 0.1 0.0 1.41E2 9.30E3
A, sIKIT™ - - 2.78E4 1.00E3 -
n - - 4.0 4.0 -
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Figure S1. General view of the pseudoclathrochelate [Co(PzOx);(BC¢Hs)I] in
the mixed crystal {[Co(PzOx);(BCsHs)I]o.60[Co(PzOx)3(BC¢Hs)Cl]g31} CsHg; the
solvent molecule of benzene and an admixture of the complex
[Co(PzOx);(BC¢Hs)CI1] are omitted for clarity. Hereinafter, non-hydrogen atoms
are shown as thermal ellipsoids at 40% probability level; the hydrogen bonds are
depicted with dotted lines. 18
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Figure S2. General view of the pseudoclathrochelate [ Co(PzOx);(BC¢Hs)Cl] in
its benzene-containing solvatomorph; the disordered molecule of this solvent is

omitted for clarity.
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Figure S3. General view of the pseudoclathrochelate [ Co(PzOx);(BC¢Hs)Cl] in
its chloroform-containing solvatomorph; the molecule of this solvent is omitted for
clarity. XRD structure of this solvatomorph was reported in 513,
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cll

Figure S4. General view of the pseudoclathrochelate [Co(PzOx);(BC¢Hs)CI] in
its acetone-containing solvatomorph; the molecule of this solvent is omitted for

clarity.
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j|c19

Figure S5. General view of the pseudoclathrochelate [Co(PzOx);(BCsHs)Br]
in its benzene-containing solvatomorph; the disordered molecule of this solvent is

omitted for clarity.
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Figure S6. General view of the pseudoclathrochelate [Co(PzOx);(BC¢Hs)Br]
in its THF-containing solvatomorph; the disordered molecule of this solvent is

omitted for clarity.

23
\\rsc\data\shares\WamDocuments\Journals\DT\D3DT03025C\ForEditing\ESI\effects_pyrazol_si_23.11.
2023.docx



24
\\rsc\data\shares\WamDocuments\Journals\DT\D3DT03025C\ForEditing\ESI\effects_pyrazol_si_23.11.
2023.doc

Cl9
c20
cls8
c21
Cl1l7
Cleé

Figure S7. General view of the pseudoclathrochelate [ Co(PzOx);(BC¢Hs)Cl] in

its solvent-free crystal.
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o
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Figure S8. General view of the pseudoclathrochelate [Co(FPzOx);(BC¢H;s)Cl]
in its solvent-free crystal.
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Figure S9. General view of the pseudoclathrochelate [Co(PzOx);(BC¢Hs)I] in
its solvent-free crystal; the minor component of its disordered apical phenyl

substituent is omitted for clarity.
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Figure S10. Solution UV-vis spectrum of the pseudoclathrochelate

[Co(FPzOx);(BCgHs)CI] in acetonitrile (shown in black line) and its deconvolution

into the Gaussian components (shown in color lines)
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Figure S11. Solution UV-vis spectrum of the pseudoclathrochelate
[Co(PzOx);(BC¢H;5)CI] in acetonitrile (shown in black line) and its deconvolution

into the Gaussian components (shown in color lines)
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Figure S12. Solution UV-vis spectrum of the pseudoclathrochelate

[Co(PzOx);(BC4Hs)Br] in acetonitrile (shown in black line) and its deconvolution

into the Gaussian components (shown in color lines)
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Figure S13. Solution UV-vis spectrum of the pseudoclathrochelate

[Co(PzOx);(BC4¢Hs)I] in acetonitrile (shown in black line) and its deconvolution

into the Gaussian components (shown in color lines)
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Figure S14. Solution UV-vis spectrum of the phenylboronic acid as a cross-
linking ligand synthon in ethanol (shown in black line) and its deconvolution into

the Gaussian components (shown in color lines).
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Figure S15. Solution UV-vis spectrum of the pseudoclathrochelate PzOxH as a

chelating ligand synthon in ethanol (shown in black line) and its deconvolution

into the Gaussian components (shown in color lines).
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Figure S16. Solution UV-vis spectrum of the pseudoclathrochelate FPzOxH as
a chelating ligand synthon in ethanol (shown in black line) and its deconvolution

into the Gaussian components (shown in color lines)
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Figure S17. Solution UV-vis spectra of the obtained cobalt(Il)

pseudoclathrochelates in acetonitrile.
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Figure S19. Mass-spectrum of the complex [Co(PzOx);(BC¢H;s)Br].
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Figure S20. Mass-spectrum of the complex [Co(PzOx);(BC¢Hs)I].
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Figure S21. Solution 'H NMR spectrum of the complex
[CO(PZOX)3(BC6H5)C1] n CDC13
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Figure S22. Solution '"H NMR spectrum of the complex [Co(PzOx);(BC¢H5)I]

n C6D6.
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Figure S23. Solution 'H NMR spectrum of the complex
[CO(PZOX)3(BC6H5)BI'] n C6D6.
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Figure S24. Solution 'H NMR spectrum of the complex
[Co(FPzOx)3;(BC¢Hs)CI] in CDCl;.
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Figure S25. In-phase (y') and out-of-phase (') ac magnetic susceptibility for
[Co(PzOx);(BCHs)Cl] at zero dc magnetic field measured at various temperatures.
The solid lines for out-of-phase %" magnetic susceptibility display approximation

by the generalized Debye model.

42
\\rsc\data\shares\WamDocuments\Journals\DT\D3DT03025C\ForEditing\ESI\effects_pyrazol_si_23.11.
2023.docx



43
\\rsc\data\shares\WamDocuments\Journals\DT\D3DT03025C\ForEditing\ESI\effects_pyrazol_si_23.11.

2026.%)cx Y Y

0,145y '\-\ Hoc=10000e 0,08§ { Hog = 1000 Oe
canl, {12k .
© 0’12 & -v- v\v v- :v D © i : :]]iE
g 0,10 RISEINE: 0N J—te 2006} LMK
ES ‘\r».\. N ™ oMK = v 18K
g 0,08 \ \'\ \: s " 7 j; ggE g < 20K
_>2 0,06 L \ \ \ \\A '\,v \4\\‘ k\»\ 1 e 10K =>; 0,04 r : ?gE
K \\(\ K}v
0,04+ \.\. . - \. \,\ O 0,02L+°
0,02} Sellygrs “ "
0,00 x “‘“““‘““*“" 0,00 4
10 100 1000 10000 10 100 1000 10000
v, Hz v, Hz Fi

gure S26. In-phase (¥') and out-of-phase (¥") ac magnetic susceptibility for
[Co(PzOx);(BC4Hs)Cl] at zero dc magnetic field measured at various temperatures.
The solid lines for out-of-phase y" magnetic susceptibility display approximation

by the generalized Debye model.
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Figure S27. In-phase (¥') and out-of-

phase (y") ac magnetic susceptibility for [Co(PzOx);(BC¢Hs)Cl] measured at

varied dc magnetic field at 10 K. The solid lines for out-of-phase y" magnetic

susceptibility display approximation by the generalized Debye model.
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Table <S6. Relaxation times for the complex [Co(PzOx);(BC¢Hs)CI] in zero and

1000 Oe dc field.
1,8 (H=0 Oe) 7, s (H=1000 Oe)

K

6 0.01323 n/d

8 0.01282 n/d

10 n/d 0.089565
12 0.00709 0.02815
14 0.00378 0.010989
16 0.002016 4.13E-03
18 7.68E-04 1.35E-03
20 2.94E-04 4.16E-04
22 1.16E-04 1.41E-04
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Figure S28. In-phase (¥') and out-of-phase (¥") ac magnetic susceptibility for

[Co(PzOx);(BC4Hs)Cl] - (CH;3),CO at zero DC magnetic field measured at various

temperatures. The solid lines for out-of-phase y" magnetic susceptibility display

approximation by the generalized Debye model.
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Figure S29. In-phase (y') and out-of-phase (') ac magnetic susceptibility for

[Co(PzOx);(BC¢Hs)Cl] - (CH;3),CO measured at dc external magnetic field of

1 kOe and at various temperatures. The solid lines for out-of-phase y" magnetic

susceptibility display approximation by the generalized Debye model.
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igure S30. In-phase (y') and out-of-phase (y") ac magnetic susceptibility for

[Co(PzOx);(BCHs)Cl] - (CH3),CO measured at varied external magnetic field at

10 K. The solid lines are visual guides.

48

\\rsc\data\shares\WamDocuments\Journals\DT\D3DT03025C\ForEditing\ESI\effects_pyrazol_si_23.11.

2023.docx



49
\\rsc\data\shares\WamDocuments\Journals\DT\D3DT03025C\ForEditing\ESI\effects_pyrazol_si_23.11.

2028 515 T , 0,10
b NG T=14K T=14K
W -\\\ e heo 0,08 2. ; |
0,15 " - o
— A ) le—H=200 — —e— H=200
g a5 o 2 e
E> R T o 006 BE:
5 010 § 1o & S
-3 W N N DA =~ 0,04 1 —e— H=2000
= ey i X e
0,05 NIRRT Totso0 0,02 o o000
:;Viv ::\5;!?.:!:. . B 3 ) 4
0,00 x biidd i 0,00 x .
M0 100 1000 10000 0 100 1000 10000
v, HZ vV, HZ F i

gure S31. In-phase (¥') and out-of-phase (y") ac magnetic susceptibility for
[Co(PzOx);(BC4Hs)Cl] - (CH;3),CO measured at varied external magnetic field at

14 K. The solid lines are visual guides.
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Table 'S7. Relaxation times for the complex [Co(PzOx);(BC¢Hs)Cl] - (CH;3),CO in

zero and 1000 Oe dc field.

T 1,8 (H=0 Oe) 7, s (H= 1000 Oe)
K

6 0.0188 n/d

8 0.0183 n/d

10 0.015 0.18859
12 0.0090 0.042598
14 0.00473 0.014735
16 0.002318 4.77E-03
18 0.000987 1.43E-03
20 0.000402 4.54E-04
22 0.0001688 1.60E-04
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Figure S32. In-phase (') and out-of-phase

(") ac magnetic susceptibility for [Co(FPzOx);(BC¢Hs)Cl] measured at zero dc

magnetic field and at various temperatures. The solid lines for out-of-phase y"

magnetic susceptibility display approximation by the generalized Debye model.
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Figure S33. In-phase (¥') and out-of-
phase (y") ac magnetic susceptibility for [Co(FPzOx);(BCsHs)Cl] measured at
1000 Oe dc magnetic field and at various temperatures. The solid lines for out-of-
phase x" magnetic susceptibility display approximation by the generalized Debye

model.
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gure S34. In-phase (¥') and out-of-phase (') ac magnetic susceptibility for
[Co(FPzOx);(BC¢H;5)Cl] measured at varied external magnetic field at 10 K. The

solid lines are visual guides.
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ure S35. In-phase (¥') and out-of-phase (¥") ac magnetic susceptibility for
[Co(FPzOx);(BC¢H;5)Cl] measured at varied external magnetic field at 14 K. The

solid lines are visual guides.
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Table S8. Relaxation times for the complex [Co(FPzOx);(BC¢H;s)Cl] in zero and

1000 Oe dc field .

T 1,8 (H=0 Oe) 7, s (H= 1000 Oe)
K

10 0.0179 0.01765

12 0.00606 0.00594

14 0.0023 0.00223

16 7.81E-04 7.24E-04

18 2.39E-04 2.11E-04

20 7.61E-05 6.46E-05

22 2.73E-05 2.28E-05
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Figure S36. In-phase (y') and out-of-
phase (%'") ac magnetic susceptibility for [Co(PzOx);(BCsHs)I] measured at zero dc
magnetic field and at various temperatures. The solid lines for out-of-phase y"

magnetic susceptibility display approximation by the generalized Debye model.
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gure S37. In-phase (¥') and out-of-phase (y") ac magnetic susceptibility for

[Co(PzOx);(BC¢Hs)I] measured at 1000 Oe dc external magnetic field and at

various temperatures. The solid lines for out-of-phase y" magnetic susceptibility

display approximation by the generalized Debye model.
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Figure S38. In-phase (') and out-of-phase
(x") ac magnetic susceptibility for [Co(PzOx);(BC¢Hs)I] measured at varied

external magnetic field at 10 K. The solid lines are visual guides.
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Table S9. Relaxation times for the complex [Co(PzOx);(BC¢Hs)I] in zero and

1000 Oe dc field (LF - low frequeny peak, HF — high frequency peak).

T 1,8 (H=0 Oe), LF 1, s (H=0 Oe), HF 7, s (H= 1000 Oe)
K

10 n/d n/d 9.00E-03

12 1.14E-02 8.88E-04 0.00369

14 5.15E-03 7.90E-04 0.00615

16 2.35E-03 3.98E-04 0.00252

18 1.13E-03 1.78E-04 0.00116

20 5.54E-04 9.48E-05 5.48E-04

22 2.44E-04 4.44E-05 2.37E-04
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Figure S39. In-phase (¥') and out-of-

phase (x"") ac magnetic susceptibility for [Co(PzOx);(BCsHs)Br] measured at zero

dc magnetic field and at various temperatures. The solid lines for out-of-phase y'

magnetic susceptibility display approximation by the generalized Debye model.
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Figure S40. In-phase (y') and out-of-phase (") ac magnetic susceptibility for

[Co(PzOx);(BC¢Hs)Br] measured at 1000 Oe dc magnetic field and at various

temperatures. The solid lines for out-of-phase " magnetic susceptibility display

approximation by the generalized Debye model.
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Figure S41. In-phase (¥') and out-of-phase (x") ac magnetic susceptibility for

[Co(PzOx);(BC¢Hs)Br] measured at varied dc magnetic field at 10 K. The solid

lines are visual guides.
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Table S10. Relaxation times for the complex [Co(PzOx);(BC¢Hs)Br] in zero and

1000 Oe dc field (LF - low frequeny peak, HF — high frequency peak).

T 1,8 (H=0 Oe), LF 1, s (H=0 Oe), HF 7, s (H= 1000 Oe)
K

6 0.01443 2.54E-04 n/d

8 0.00704 0.0012 n/d

10 0.00165 4.40E-04 9.00E-03
12 8.45E-04 2.07E-04 0.00369
14 3.90E-04 1.22E-04 1.56E-03
16 1.82E-04 7.27E-05 6.03E-04
18 1.45E-04 5.81E-05 2.06E-04
20 5.03E-05 4.18E-05 6.74E-05
22 2.10E-05 2.39E-05
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Figure S42. Relaxation times for [Co(PzOx);(BC¢Hs)CI] at 0 and 1000 Oe
constant magnetic field measured at various temperatures. The solid lines represent
approximation according to eq. 4 with parameters from table S5. The dashed line

represents Orbach contribution with parameters from table S5.
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Figure S43. Relaxation times for [Co(PzOx);(BC¢Hs)CI] - (CH;),CO at 0 and
1000 Oe constant magnetic field measured at various temperatures. The solid lines
represent approximation according to eq. 4 with parameters from table S5. The

dashed line represents Orbach contribution with parameters from table S5.
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Figure S44. Relaxation times for [Co(FPzOx);(BC4Hs)Cl] at 0 and 1000 Oe
constant magnetic field measured at various temperatures. The solid lines represent
approximation according to eq. 4 with parameters from table S5. The dashed line

represents Orbach contribution with parameters from table SS5.
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Figure S45. Relaxation times for [Co(PzOx);(BC¢H;s)I] at 0 and 1000 Oe constant
magnetic field measured at various temperatures. The solid lines represent
approximation according to eq. 4 with parameters from table S5. The dashed line

represents Orbach contribution with parameters from table SS5.
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Figure S46. Relaxation times for [Co(PzOx);(BC¢Hs)Br] at 0 and 1000 Oe
constant magnetic field measured at various temperatures. The solid lines represent
approximation according to eq. 4 with parameters from table S5. The dashed line

represents Orbach contribution with parameters from table SS5.
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