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Section (I):

Characterization of bis-[(E)-N'-(phenyl(pyridin-2-yl)methylene)]carbohydrazide (HL)

FT-IR (KBr, cm™): 3361 (m), 3323 (w), 3056 (w), 2868 (w), 1689 (vs, C=0), 1633 (vs), 1570
(s), 1505 (s), 1466 (s), 1429 (s), 1344 (m), 1283 (s), 1199 (m), 1132 (s), 1094 (m), 1048 (m), 992
(s), 963 (s), 908 (s), 800 (m), 763 (m), 726 (W), 698 (s), 616 (m), 524 (m), 493 (m), 493 (m), 459
(s), 404 (w). '"H NMR (250 MHz, DMSO-d¢, TMS): 6 = 7.26 (d, 2H, J=7.5 Hz), 7.31 — 7.33 (m,
2H), 7.42 (t, 1H, J=3.6 Hz), 7.47 - 7.98 (tt, 1H, J=7.4 Hz, J =2.9 Hz), 7.53-7.57 (m, 4H), 7.66
—7.69 (m, 1H), 7.85 (t, 1H, J= 7.2 Hz), 7.97 (dd, 1H, J= 7.7 Hz, J = 1.4 Hz), 8.00 (td, 1H, J =
7.80 Hz, J=1.1 Hz), 8.82 (dt, 1H, J="7.7 Hz, J= 1.7 Hz), 8.42 (d, 1H, J=4.3 Hz), 8.73 (m, 1H),
11.43 (s, br, 2H, N-H). 3C NMR (62.90 MHz, DMSO-d): 8 = 123.7, 124.6, 127.2, 128.7, 129.0,
129.5,131.0, 133.4, 136.8, 138.1, 148.8, 149.0, 162.4 ppm. UV—Vis (in CH;0H, ¢ =5 x 10~°mol
dm3, Apax [nm] with & [M™ cm™1]): 214 (24 600), 296 (21 500), 384 nm (2 300).

Two tautomeric structures of keto and enol forms were expected for HL (Scheme 1). It
was found that HL is stable in keto form in solid state and in solution. In "TH-NMR spectrum of
HL the presence of a signal at 6 11.43 ppm was assigned to the common N-H group, which was
consistent with the observation of a rapid loss of this signal when D,0O was added to the solution.
Existence of free HL in keto form was also confirmed by a broad band at 3323 cm™! due to the
N-H and a very strong band at 1689 cm™! due to the C=0 stretching vibration in the IR spectrum

of HL.



Section (II):

Characterization of the catalyst CoL

FT-IR (KBr, cm): 3421 (s, br), 2924 (m), 2853 (m), 1675 (vs), 1618 (s), 1597 (m), 1564 (m),
1464 (s), 1442 (s), 1384 (m), 1323 (s), 1279 (s), 1264 (vs), 1239 (s), 1233 (s), 1210 (m), 1133
(vs), 1110 (m), 1018 (s), 792 (m), 779 (s), 754 (m), 744 (s), 701 (s), 646 (s), 634 (m), 586 (m),
505 (m), 444 (m). UV-Vis (in CH;0H, ¢ = 60 x 10mol dm™, Ay [nm] with € [M™! cm™1]):
390 (1.695 x 10%), 510 nm (1.012 x 10%).

By comparing the IR spectrum of the complex with that of the free ligand it can be seen
that, the C=0 band remains in the IR spectrum of the [Co(L)(Cl),]JCH;OH,but has shifted to
lower frequencies (1689 cm™'in HL, 1675 cm™!in [Co(L)(Cl1),]JCH3OH. This finding suggests that
the coordinated ligand is still in keto form. The presence of a C=O stretching vibration band,
v(C=0), at 1660 cm 'suggests the absence of enolization and delocalization in the —-N-C=0
group in the coordinated ligand (L)3- [50]. The band at 1618 cm™' suggests the coordination of
azomethine nitrogen (C=N) to the metal core. The very broad band around 3400 cm! in IR
spectra of the complex is attributed to the O—H groups of methanol molecules utilized in

hydrogen bonding.



Table S,. Crystallographic data of complex [Co(L)Cl,]"CH;0OH

complex [Co(L)Cl,]"*CH;0H

Formula
Formula weight
Crystal system
Space group
a(A)
b(A)
c(A)
a(®)
B(®)
v(®)
V(A3)
Z
Dy(g cm™)
F(000)
p(mm)
Crystal shape (color)
Crystal size (mm)
O range (°)

hkl range

C,5H;9CL,CoNgO-CH,O
581.33
Triclinic
Pi
8.924 (3)
10.108(3)
14.354 (5)
91.53 (3)
103.39(3)
100.48 (3)
1235.4(7)
2
1.563
596
0.95
Block (Brown)
0.28 x0.19 x 0.13
2.9-35.1
-14 10
-16 5 16
-18 523
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Reflections
Collected
Unique (Rjy)
with [>2c6(I)
R(F) [I>26(1)]
wR(F?) [all data]
Goodness of fit
Parameters, Restraints

Apmax/Apmin (e A_3)

19511
8790 (0.037)
5594
0.050
0.114
1.00
336, 0
1.31/-0.69
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Table S,. Selected bond lengths (A) and angles (degree) in [Co(L)Cl,]'*CH;O0H

Co—N3
Co—N5
Co—N2
Co—NI1
Co—CI2
Co—Cl1
C2—O0l1
C2—N5
C2—N4
N5—N6

1.8652 (18)
1.868 (2)
1.9381 (18)
2.011 (2)
2.2450 (9)
2.2495 (9)
1.219 (3)
1.390 (3)
1.387 (3)

1.347 (2)

N3—Co—N5

N3—Co—N2
N5—Co—N2
N3—Co—NI1

N5—Co—N1

N2—Co—N1

N3—Co—CI12
N5—Co—CI2
N2—Co—CI2
N1—Co—CI2
N3—Co—Cll1
N5—Co—Cl1
N2—Co—Cll1
N1—Co—Cl1
Cl2—Co—Cl1

83.36 (8)
172.10 (8)
90.60 (8)
81.56 (8)
164.40 (7)
104.76 (8)
93.57 (6)
89.66 (6)
91.47 (6)

87.32 (6)

85.87 (6)
91.74 (6)
89.25 (6)
91.14 (6)
178.43 (2)




Section (III):

Calculation of the Galvani potential difference across theliquid|liquid
interface

The Galvani potential difference across the liquid|liquid interface was controlled by the
distribution of all the ions between the two phases. In order to calculate this potential, we first
considered the Nernst-Donnan equation [1,2], for the different ionic species "i" present in the

system:

AVo®= AV ®;?V~0 + (RT/Fz) In (¢;°/¢;V) (S 1)

The mass balance for the species i is

(VOIVY) ¢ initial® T i, imitiar* = (VO/VV) i@+ ¢V (S2)

Ci. initial®W and ¢; il —  initial concentrations of the species i in the organic and aqueous

phases, respectively.

¢i? and ¢;W — The concentrations at the equilibrium.

VOo/vW=1

Additionally, electro neutrality condition of the both phases must be fulfilled:
For electro neutrality condition — )y ZiCiOZZ z;c;¥ =0(S 3)

After being combined eq (S 3) with egs. (S 1) and (S 2)

27;[Ciew/(1+exp(F/RT(AWo®-AY oD w—0)))]=0 (S 4)

After solving the eq (S4), by iteration gives the Galvani potential difference of the system in

equilibrium. This potential was calculated and found to be 0.536V



Section (IV):

Information of the DFT-B3LYP/ 6-31 G** optimized geometries

[Co(L)CLy]*

HEADER

REMARK Spartan '08 exported M0001

HETATM 1Co UNK 0001  -0.082 -0.121 0.505
HETATM 2 N UNK 0001 1.355 0.328 1.894
HETATM 3 C UNK 0001 3.255 1.393 3.638
HETATM 4 C UNK 0001 1.439 1.673 2.088
HETATM 5 C UNK 0001 2.245 -0.461 2.505
HETATM 6 C UNK 0001 3.206 0.023 3.390
HETATM 7 C UNK 0001 2.368 2.231 2.970
HETATM & H UNK 0001 2.191 -1.516 2.269
HETATM 9 H UNK 0001 3.896 -0.666 3.863
HETATM 10 H UNK 0001 2.391 3.305 3.107
HETATM 11 H UNK 0001 3.984 1.807 4.328
HETATM 12 N UNK 0001  -0.265 -2.060 0.551
HETATM 13 C UNK 0001  -0.503 -4.825 0.783
HETATM 14 C UNK 0001  -0.081 -2.682 1.733
HETATM 15 C UNK 0001  -0.641 -2.786 -0.535
HETATM 16 C UNK 0001 -0.760 -4.187 -0.418
HETATM 17 C UNK 0001 -0.164 -4.054 1.895

HETATM 18 H UNK 0001 0.103 -2.036 2.580
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0.035
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CONECT 48 44
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END

[Co(L)Cl,]*-N1H

HEADER

REMARK Spartan '08 exported M0001

HETATM 1Co UNK 0001 -0.031 -0.109 0.616
HETATM 2 N UNK 0001 1.446 0.342 1.880

HETATM 3 C UNK 0001 3.383 1.381 3.595
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CONECT 49 45
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CONECT 51 47
CONECT 52 1
CONECT 53 35
CONECT 54 1
CONECT 55 39

END

[Co(L)ClL,]--N2H

HEADER

REMARK Spartan '08 exported M0001

HETATM 1Co UNK 0001 -0.159 -0.160 0.650
HETATM 2 N UNK 0001 1.417 0.295 1.771
HETATM 3 C UNK 0001 3.517 1.338 3.275
HETATM 4 C UNK 0001 1.546 1.643 1.937
HETATM 5 C UNK 0001  2.348 -0.510 2.291
HETATM 6 C UNK 0001 3.413 -0.031 3.052
HETATM 7 C UNK 0001  2.574 2.189 2.702
HETATM 8 H UNK 0001  2.248 -1.567 2.079
HETATM 9 H UNK 0001  4.139 -0.728 3.453
HETATM 10 H UNK 0001  2.629 3.263 2.834

HETATM 11 H UNK 0001 4.327 1.742 3.873
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