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Figure S1: FT-IR spectra of HL ligand and its new CuL, ZnL, VOL, CrL and LaL complexes.
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Figure S2: El-mass spectral analysis of HL ligand and its CrL complex.
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Figure S3: UV-vis. Absorption spectra of 10 M solution of the HL ligand and its VOL, CuL, CrL,

ZnL and Lal in DMF.
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Figure S4: Powder XRD data of CrL, ZnL and VOL complexes.
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Figure S5: Powder XRD data of CuL complex.

Thermogravimetric analysis

The thermal stability of the new ligand HL and its CuL, ZnL, VOL, CrL, and LaL complexes
was inspected by utilizing TG and DTG techniques within the temperature range of 25-1000 °C[13],
[29]. The obtained results are shown in Figure S6 and listed in Table S1. The Schiff base ligand HL
showed two decomposition steps in the temperature range 190.24 - 303.16 °C and 303.16 - 883.33 °C,
the first step was accompanied by weight loss of 19.67 % and the second step by 78.60 % weight loss.
The first loss could be due to the loss of two OH groups and one HCI from the Schiff base ligand. The
second loss corresponds to the loss of the remaining part from the Schiff base ligand CisHi7N
calculated loss is 79.01 % (exp. 78.60 %). Five stages of breakdown were visible in the ZnL complex.
The first step starts when the temperature is between 27 and 153 °C, which is consistent with the loss

of three H2O, one HNOs3, and HCI (Found at 31.05 and Calculated at 30.92%). At 118.07°C, the



temperature reached its highest value. The second stage occurred between 153-246 °C, which
corresponded to the loss of the fragment C3HsO (Found = 10.69% and calculated = 11.76%). The peak
temperature was 146.4 °C. The third stage, which occurred between 246-330 °C (Found = 8.16% and
calculated = 7.63%), reflected the loss of the C3He molecule. The highest temperature reached a peak
of 226 °C. The loss of the C4sHs molecule in the fourth stage (Found = 10.32% and Calc. = 11.37%)
occurred in the temperature range of 330 — 432 °C. The highest temperature reached a peak of 226 °C.
The loss of the C4Hs molecule in the fourth stage (Found = 10.32% and Calc. = 11.37%) occurred in
the temperature range of 330 — 432 °C. 314 °C was the highest temperature for the day. At 432 - 626
°C, the fifth phase occurred, and the loss of the C7H4N molecule (Found = 20.65% and calculated =
21.52%) followed. The highest temperature reached a height of 513 °C. Finally, the weight reduction
totaled 80.40% and the zinc oxide remained available as residue. Three stages of disintegration were
visible in the CrL complex TG thermogram. The initial stage starts at a temperature between 54 and
134 °C, which is consistent with the H2O loss (Found at 3.01 and calculated at 3.40. At 74.15 °C, the
highest temperature was reached. The loss of 2H20 and 2HNO3 was represented by the second phase,
which took place in the 134-300 °C temperature range (Found = 31.11% and calculated = 30.40%).
The highest temperature recorded was 213.2 °C. The loss of the Ci7H12CINO molecule in the third
stage (Found = 52.60% and Calc. = 53.20%; temperature range: 300—1000 °C) was represented by
this. The maximum temperature peak was at 226 °C. Finally, the weight loss caused by the 0.5 Cr203
residues came to (Found = 13.23% and Calc. = 14.41%). The VOL complex's TG curve revealed three
stages of deterioration. Temperatures between 36 and 206 °C are required for the first step, which is
preceded by a weight loss of 6.80 % (Calc. 6.33 %) that may be attributed to the loss of the CH20
moiety from the Schiff base ligand. In the temperature range of 206-350°C, a weight of 19.54 % (calc.
19.09 percent) has been removed from the VOL complex. The elimination of the CsHoN moiety from
the ligand may be responsible for this loss. The third stage occurred between 350 and 833 °C and was
accompanied by a weight loss of 52.52 % (52.07 % in calculations), which may have been caused by
the elimination of the HCI and Ci3HsO2 moieties from the ligand, leaving a VOz2 residue. Three stages
of decomposition were visible in the CuL complex's TG thermogram. The first step starts at a
temperature between 29 and 174 °C, which is consistent with the loss of one hydrated water molecule
(H20) (Found 3.38 and calc. 3.64 %). The second stage took place in the 134-365 °C temperature
range and resulted in the loss of three H2O, one HCI, and one HNO3 (Found = 31.89 % and calculated
= 30.22 %). The highest recorded temperature was 201.83 °C. In the third step, the loss of the
C17H13NO molecule (found to be 49.20 % and calculated to be 48.64 %) was indicated by temperatures
between 367 and 799 °C. Finally, the CuO was still present as residues with weight loss of (Found =
17.29 % and calc. = 16.65 %).



LaL thermogram revealed five stages of degradation. When the temperature is between 29 and 174 °C,
the first step starts, which is consistent with the loss of two coordinated H2O molecules and one
hydrated H20 molecule (Found at 9.06 and calculated at 9.08%). The loss of the fragment HNO3
(Found = 10.58% and calculated = 10.59%) occurred in the second phase, which took place in the
temperature range of 174 to 229 °C. The loss of an HCI molecule in the third stage (Found = 6.13%
and calculated = 6.13%) occurred in the temperature range of 229-267 °C. The loss of the
naphthaldehyde fragment CioH7O in the fourth stage (Found = 24.01% and calculated = 24.03%)
occurred in the temperature range of 267 to 630 °C. Loss of HNO3; and CH2N fragments (Found =
15.28% and calc. = 15.30) occurred in the fifth stage, which occurred between 630 and 1000 °C. The
remaining residues of lanthanum oxide and C¢Hs totaled 39.12% (calculated as 39.15%) of the original
weight. The thermodynamic activation parameters of decomposition processes have been determined
and presented in Table 4 using the Coats-Redfern equation. The energy of activation of the synthesized
compounds is positive as a result, indicating that the degradation processes are endothermic. The
activation entropy of the formed complexes is negative, indicating that they are more actively ordered
than the reactant and that the process is delayed. Bond polarization and electronic transitions in the
activated state may be the cause of the reaction's slow start. The values of the free energy change (AG*)
in metal complex degradation reactions are high positive, suggesting that the breakdown stages are not
spontaneous processes in which the free energy of the starting molecule is lower than that of the end

product [26], [30], [31].



Table S1: For the novel complexes, the following information is provided: thermal degradation
phases, mass losses, projected lost segments, final residue, and thermos-kinetic activation parameters

of each breakdown step in the temperature range of 25 to 1000 °C under N2, a heating rate of 5 °C/min.

Complexes Temperature Fragment loss % Weight loss % E* (SA_I) AH* AG* AS*
0 -1 -1 -1 1ge-1
C Lost form M. Wt. Found Calc. (kJmol”) (kJmol™) - (kJmol”) (Jmol"K™)
ZnL 27-153 °C 3HZOI;’ gNO“+ 1535 31.049  30.92 ~2438 13984 504
153 — 246 °C C:HeO 580 10.687 11.76 -3232 14098 -52.4
246 - 330 °C C3Hs 420 816  7.63 s .o -3598 14234 -54.3
330432 °C CiHs 560 10319 11.37 -4984 14987 -54.2
432 - 626 °C C/HaN 1020 20651 21.52 -5430 15987 -55.1
Residus >800 °C Zno 81.38 19.693  16.50
CrL 54-134°C H:Ona, 180  3.014 34 1098 22876 514
v 2H20coord. + 21703 22989 -52.3
_ ) ) 4
134 - 300 °C JHNG. | 1600 3111 30 vs s
300-1000°C  CrHizCINO 2805 52.60  53.2 -2349 23098 -53.2
Residue >800 °C 05Cr20s 759 13.267 1441
VOL 36206 °C CH:0 270 679 633 1203 12872 45,
206 — 350 °C CsHsN 815 19454  19.09 -1394 12987 -47.5
6.1 7.8
350 -833°C  HCI + C13HsO: igf; 52522 5207 -1598 13987 -48.1
Residue >800 °C VO: 829 21.228 19.43
CuL 39134 °C H:0 hyd. 18.00 3382  3.64 4056 24098  -51.4
o 3H20 + HNOs-
134 - 365 °C nol 15350 30886 3022 6o 4505 24145 52.6
365-799 °C  CiHiNO  247.00 4920  48.64 5096 24678  -54.3
Residue 750 °C Cu0 3175 1729 15.65
29_174°c FH20co0rd.+ o556 908 21983 23098  -56.7
H:0 hyd.
L 174 - 229 °C HNO3 63 1058  10.59 2045 23765 -57.8
a
229 -267°C HCI 365 613 6.13 22345 23987 -58.1
1.7 159
267 — 630 °C CoH/0 143 2401  24.04 22798 24987  -58.3
Residue
630-1000°C HNO3;+CH:N 91 1528 1530 2875 25310 -58.5

>1000°C LaO +CéHs 219 39.12 39.15
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Figure S6: TGA study of the HL ligand and its CulL, ZnL, VOL, CrL, and LalL complexes at
temperatures between 25 and 1000 °C using nitrogen and a heating rate of 5 °C per minute.

Figure S7: Inhibition zone in mm for the new complexes.



Table S2: Minimum inhibition concentration (MIC) pg/ml for antibacterial assay of the new Schiff base ligand and its

complexes

HL LaL. | ZnL VOL CuL CrL Ampicillin | Nystatin | Gentamicin
S. aureus 26.0 19.6 | 215 19.3 16.6 12.3 20.0
E. coli 28.5 195 | 253 19.0 15.3 14.5 27.0
C.albicans | 16.5 | 393 | 49.6 30.6 12.7 9.6 21.0
A. niger 0 0 18.6 0 0 0 8.0




