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Fig. S1. X-ray structure of 1.
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Fig. S2. X-ray structure of 3.
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Fig. S3. X-ray structure of 7.
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Fig. S4. X-ray structure of 8.
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Fig. S5. X-ray structure of 9.
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Fig. S6. X-ray structure of 10.
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Fig. S7. UV-Vis spectra of 1 in CH>Cl; at 300 K (300 — 800 nm).
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Fig. S8. UV-Vis spectra of 3 in CH2Cl> at 300 K (300 — 800 nm).
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Fig. S9. UV-Vis-NIR spectra of 7 in CDCl3 at 300 K : (a) 300 — 800 nm (b) 1000 —

1500 nm
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Fig. S10. UV-Vis-NIR spectra of 8 in CDClz at 300 K : (a) 300 — 800 nm (b) 1000 —

1500 nm
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Fig. S11. UV-Vis-NIR spectra of 9 in CDCl3 at 300 K : (a) 300 — 800 nm (b) 1000 —
1500 nm
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Fig. S12. UV-Vis-NIR spectra of 10 in CDCl3 at 300 K : (a) 300 — 800 nm (b) 1000

— 1500 nm
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Fig. S13. Temperature variation of the molar magnetic susceptibility (ym) and
effective magnetic moment (pefr) for the powder sample of 7 in the range of 2-300 K

(gav =2.0,|D| =35.6 cm™!, R = 0.602 %)
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Fig. S14. Temperature variation of the molar magnetic susceptibility (ym) and

effective magnetic moment (fr) for the powder sample of 8 in the range of 2-300 K.

(gav =2.42, D] =30.7 cm™, R =0.719 %)
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Fig. S15. Temperature variation of the molar magnetic susceptibility (ym) and
effective magnetic moment (lerr) for the powder sample of 9 in the range of 2-300 K.

(gav=2.10, D| =42.0 cm™, R = 0.588 %)
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Fig. S16. Temperature variation of the molar magnetic susceptibility (ym) and
effective magnetic moment (pefr) for the powder sample of 10 in the range of 2-300 K.

(gav =2.09, D] =46.9 cm™, R = 0.574 %)
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Fig. S17. 'H NMR spectra for 3 at 599.93 MHz in CDCl; at 293 K: (a) entire
spectrum; (b) expansion of the region of 7.4-8.4 ppm of (a). Chemical shifts are in

ppm from TMS at 0 ppm.
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Table S1. X-ray, 'H (599.93 MHz) and '3C (150.87 MHz) NMR chemical shifts of the

N(4)-CH(19)(Ar) [or N(4)"'=CH(19)(Ar)] fragment in CDCl3 at 293 K for 13,7 —

10.
5 ('H) 5 (*C) X-ray
X-ray Major
(ppm) (ppm)* dihedral angle @(°)¢
Compound Coordination  canonical
Geometry® formf
[CHINI [CH(19)] [CHAT7)]  [CH(19)] NI) N@) N3 <can
1 (2-NC;H;sNCTPPH) 1.41(s) 7.25(s) 105.8(s) 134.9(s) 6.9 10.3 11.0 24.4
2 (Mn*) 7.7 8.2 8.3 8.8 DSBP Dipolar
3 (Zn*) -0.53(d) 6.34(d) 74.6(s) 119.8(s) 15.2 10.1 12.4 48.4 DT Covalent
(1.8)° (1.8)
7 (Co**-benzyl) 10.9 2.0 11.6 56.4 DT Covalent
8 (Co*"-o-xylyl) 19.2 5.5 17.1 60.5 DT Covalent
9 (Co**-m-xylyl) 16.5 53 16.1 56.2 DT Covalent
10 (Co**-p-xylyl) 17.6 1.8 18.9 58.3 DT Covalent

s = singlet, d = doublet. ®%J (‘H-'"H) coupling constant in Hz. © Broad band '*C. ¢ The

dihedral angles between the plane defined by N(1) N(2) N(3) and the pyrrole planes

[N(1), N(2), N(3), C(17)], respectively.  DSBP = distorted square-based pyramid, DT

= distorted tetrahedron. "Resonance contributors for dipolar form and covalent form.
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§ Derivation of Dxx, Dyy, Dzz and D:
The ZFS parameters (D and E) are calculated from the elements of the

diagonalized D tensor (see eq S1) :

D:DZZ - % (Dxx+Dyy) ; E: % (Dxx -

In a highly qualitative nature and we restrict our attention to the metal d-based

molecular orbitals (Fig. 4), the general expressions for Dy of distorted tetrahedral
Co?" complexes (7-10, S= %) with local Coy symmetry from the contributions of the

excited states with the same spin as the ground states reduce to equations (S2) — (S4)

for Dxx, Dyyand Dy, :
2 N N . .
1. D = (eff {<dyz | Iy | dxy><dyy | Iy | dyz> + <dyz | Ix | dxz—y2><dx2—y2 | Iy | dxz>
Dxx = — .
9 € Xy_ € yZ SXZ—YZ_ € XZ
N N 2
<dygg | Ik | d,2><d_> | Iy | dxz>} _ ot ( 1 4 1 4 3 )
€278 2 Cxy Eyz Exz_y27 &y, €278
........... (S2)
2 a ~ ~ ~
2 Dw= — $ ofr { <dgz | Iy | dgy><dyy | Iy | dyz> + <dy | Iy | d2><d2 | Iy | dy,> +
ptld 9 e —¢ € ,—¢
Xy XZ VA yz
<dyz | Iy ldy2_j2><d2_ 2|1y | dyz>} _ ngf ( 1 n 1 n
8)(Z—yz_gyz 9 gxy_exz gxz—yz_eyz
3
Yoo (S3)
E 22— ¢
z yz
3 Dzz =00, (54)
é/2
1 1 1 3
Hence, D= Dzz — E (Dxx+ Dyy) = :ff (_ +A_ +A_ ) ..................... (85)
1 3 2

where
E =0 (S6)

Ar= g(dy) — &(de) =& (dy) — &(dy)
A2= e(d?) — &e(da) = e(d?) — £(dy)

A3= g(dyD) — &(dx) = € (D) — & (dy)
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