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[bookmark: _Hlk174369834]Supplementary information 

Experimental 
[bookmark: _Toc116962621]Synthesis of the ligand precusor, nitro benzaldehyde
The synthesis of HL was initiated by nitration of benzaldehyde [1] using the following procedure: Sulphuric acid (2.5 mL, 46.95 mmol, 1 eq; 98%) was combined with nitric acid (2.2 mL, 46.95 mmol, 1 eq; 55%) in a 100 mL reaction flask placed on ice at 0 °C. The mixture was stirred, and then benzaldehyde (4.74 mL, 46.95 mmol, 1 eq) was added dropwise while maintaining the flask on ice. After the addition of benzaldehyde, the solution was refluxed at 65 °C for 1 hour. Subsequently, the hot solution was poured into a beaker containing crushed ice and stirred using a glass rod. The resulting precipitate was obtained by vacuum-filtering through a Buchner funnel and further purified by recrystalisation in ethanol, yielding the final product, 4-nitrobenzaldehyde (Scheme S1).Yield: 3.96 g (55.9 %); M.p. 42-45 °C; 1H NMR (500 MHz, DMSO-d6); δH (ppm) = 8.16 (d, 2H, J = 7.0 Hz, Ar), 8.41 (d, 2H, J = 7.5 Hz, Ar), 10.16 (s, 1H, CHO); 13C NMR (125 MHz, DMSO-d6); δC (ppm) = 124.2 (2C), 130.6 (2C), 140.0, 150.6, (ArC); 192.2 (CHO); IRATR: vmax/cm-1: v(CHO)= 2839, v(C=N)= 1697, v(NO)= 1535, v(NO)= 1334, v(C-N)= 1185 cm-1; CHN Anal. Calculated for C7H5NO3: C, 55.63; H, 3.33; N, 9.27; found: C, 55.61; H, 3.32; N, 9.26.


[bookmark: _Toc116431028]Scheme S1: Synthesis of nitro benzaldehyde: i = H2SO4 (98 %)/HNO3 (55 %); ii = 0 ˚C /65 °C; 1 h.
Single-crystal X-ray Diffraction Analysis
[bookmark: _Hlk179047218][bookmark: _Hlk179047436]Attempts to obtain single crystals suitable for data collection for all the compounds, except for the ligand, HL, were unsuccessful. However, the ligand, HL, was successfully obtained in methanol through a slow evaporation process that took 72 hours. The crystallographic data of the ligand, HL, was collected at 293 K using an APEXII instrument with Mo Kα (λ = 0.71073) radiation. The collected frames were processed using Bruker SAINT for integration [3]. Subsequently, absorption effects were reduced using SADABS [4], and the structures were solved using SHELXT [5]. Refinement of the structures was performed using SHELXL [6]. Non-hydrogen atoms were refined anisotropically using the least squares method, while hydrogen atoms were placed geometrically and refined using a riding approximation with isotropic displacement parameters 1.2 times (C-H) or 1.5 times (O-H) the Ueq of the parent atom [7]. The crystal structure graphics were generated using Mercury software [8].Crystal Data and details of the refinement are given in Table S1
2.4. Biological Evaluation
2.4.1. Stability Study in Aqueous Buffer
The stability analysis of the metal complexes and the free ligand was conducted in an aqueous/DMSO mixture. The compounds were dissolved in a solution of 5% DMSO–KH2PO4 (50 mM, pH 7.5), and their spectra were monitored over time, with spectral acquisition ranging from 250 to 800 nm at seven-day intervals. 
Stoichiometric and Stability Constant Determination
The stoichiometric ratio of M(II) to the ligand in the complexes was determined using Job’s continuous variation method, following the techniques reported in the literature [9]. In this method, different volumes (0, 1, 2, 3, 4, 5, 6 cm³) of 0.01 M M(II) solutions were successively pipette into seven 50 cm³ volumetric flasks. Corresponding aliquots (6, 5, 4, 3, 2, 1, and 0 cm³) of the 0.01 M ligand were added, maintaining a constant mole fraction in the solution. The absorbance of each solution was measured at the wavelength of maximum absorbance of the complex, initially determined by scanning wavelengths from 400 nm to 800 nm. This process was repeated for each mole fraction of the complex at different temperature ranges (30-60 °C), with absorbance recorded immediately after mixing. The data obtained were used to determine the stoichiometric ratio and stability constant of the complexes.
PXRD and SEM-EDX Studies
Several attempts made to isolate suitable crystals of the complexes for single crystal X-ray diffraction (SCXRD) data collection were futile. Therefore, further structural elucidation and chemical composition analysis was achieved using powder X-ray diffraction (PXRD), scanning electron microscopy (SEM), and energy dispersive X-ray (EDX) spectroscopies. The diffractograms and spectra are presented in (Figs. S17-19, S26-28, S32-34, and S41-43), respectively. The XRD diffraction patterns for the complexes were obtained in the 2Θ = 0-90 o range, and the diffraction patterns exhibit several reflections with peaks that are clearly defined and sharply crystalline, ranging from 0 to 60 o, and proving that the compounds are crystalline [10]. The average crystallite sizes (dXRD) of the complexes were determined using Scherers' formula [11] as 79, 82, 74, and 72 nm, for CoL2, NiL2, CuL2, and ZnL2, respectively. This indicates that ZnL2 has the highest crystallinity [12].
The particle morphology and chemical composition of the ligand were investigated using SEM and EDX analyses and compared to the complexes. Figs. S18-19, 27-28, 33-34, and 42-43 show SEM images and EDX spectra of ligand and its complexes. The ligand's particle morphology shows well-arranged block-like structures in various forms different from the complexes whose morphologies are characterized by a fine rod-like array of various sizes and shapes, indicating the complexes' crystalline nature. This difference in particle morphology between the ligand and the complexes is indicative of the formation of new materials (i.e. the complexes). The chemical compositions of the complexes were further examined using EDX, and the obtained spectra show peaks which quantitatively account for the elements present in the complexes in line with their proposed structures.

Spectroscopic Data of ligand and its complexes
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Figure S1: 1H NMR spectrum of benzaldehyde recorded at 298 K using (500 MHz, DMSO-d6).
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Figure S2: 13C NMR spectrum of benzaldehyde recorded at 273 K using (125 MHz, DMSO-d6).
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Figure S3: 1H NMR spectrum of 4-nitrobenzaldehyde recorded at 273 K using (500 MHz, DMSO-d6).
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Figure S4: 13C NMR spectrum of 4-nitrobenzaldehyde recorded at 273 K using (125 MHz, DMSO-d6).
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Figure S5: FTIR spectrum of 4-nitrobenzaldehyde recorded in solid state using ATR method.
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Figure S6: 1H NMR spectrum of the Schiff base ligand, HL recorded at 273 K using (500 MHz, DMSO-d6).
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Figure S7: 13C NMR spectrum of the Schiff base ligand, HL recorded at 273 K using (125 MHz, DMSO-d6).
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Figure S8: FTIR spectrum of the Schiff base ligand, HL recorded in solid state using ATR method
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Figure S9: UV-Vis spectrum of the Schiff base ligand, HL recorded in DMSO (10-3 M) at 273 K
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Figure S10: Thermogram of the Schiff base ligand, HL recorded in inert (N2) environment
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Figure S11: Powder X-ray diffraction spectrum of the Schiff base ligand, HL
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Figure S12: Scanning electron microscopy image of the Schiff base ligand, HL obtained at magnification of 50 μM
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Figure S13: Mass spectrum of the Schiff base ligand, HL obtained using HRMS
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Figure S14: FTIR spectrum of CoL2 recorded in solid state using ATR method
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Figure S15: UV-Vis spectrum of CoL2 recorded in DMSO (10-3 M) at 273 K
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Figure S16: Thermograph of CoL2 recorded in inert (N2) environment
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Figure S17: PXRD spectrum of CoL2.
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Figure S18: SEM surface morphology image of CoL2 obtained at magnification of 20 μM
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Figure S19: EDX micrograph of CoL2
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Figure S20: Mass spectrum of CoL2 obtained using HRMS
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Figure S21: 1H NMR spectrum of NiL2 recorded at 273 K using (500 MHz, DMSO-d6)
 (
K
) (
d,e,f,h,I,j
) (
b,c
) (
a
)[image: ]
Figure S22: 13C NMR spectrum of NiL2 recorded at 273 K using (125 MHz, DMSO-d6).
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Figure S23: FTIR spectrum of NiL2 recorded in solid state using ATR method
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Figure S24: UV-Vis spectrum of NiL2  recorded in DMSO (10-3 M) at 273 K
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Figure S25: Thermograph of NiL2  recorded in inert (N2) environment.
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Figure S26: PXRD spectrum of NiL2.
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[bookmark: _Toc116429685]Figure S27: SEM image of NiL2 obtained at magnification of 20 μM
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[bookmark: _Toc116429686]Figure S28: EDX micrograph of NiL2
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Figure S29: Mass spectrum of NiL2 recorded using HRMS
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Figure S30: FTIR spectrum of CuL2 obtained in solid-state using ATR method
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Figure S31: UV-Vis spectrum of CuL2 recorded in DMSO (10-3 M) at 273 K
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Figure S32: Thermograph of CuL2  recorded in inert (N2) environment
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Figure S33: PXRD spectrum of CuL2.
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Figure S34: SEM surface morphology of CuL2 obtained at magnification of 20 μM
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Figure S35: EDX micrograph of CuL2
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Figure S36: Mass spectrum of CuL2 recorded using HRMS
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Figure S37:1H NMR spectrum of ZnL2 recorded at 273 K using (500 MHz, DMSO-d6).
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Figure S38: 13C NMR spectrum of ZnL2 recorded at 273 K using (125 MHz, DMSO-d6).
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Figure S39: FTIR spectrum of ZnL2 recorded in solid-state using ATR method
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Figure S40: UV-Vis spectrum of ZnL2 recorded in DMSO (10-3 M) at 273 K
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Figure S41: Thermograph of ZnL2 recorded in inert (N2) environment
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Figure S42: PXRD spectrum of ZnL2.
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Figure S43: SEM surface morphology image of ZnL2 obtained at magnification of 20 μM
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Figure S44: EDX micrograph of ZnL2
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Figure S45: Mass spectrum of ZnL2 
[bookmark: _Toc116962505]Table S1: Crystal data and structure refinement for the ligand, HL
	Identification code
	HL

	Empirical formula
	C13H10N2O3

	Formula weight
	239.232

	Temperature/K
	173.03

	Crystal system
	Orthorhombic

	Space group
	P212121

	a/Å
	4.662(2)

	b/Å
	9.537(5)

	c/Å
	25.170(13)

	α/°
	90

	β/°
	90

	γ/°
	90

	Volume/Å3
	1119.1(10)

	Z
	4

	ρcalcg/cm3
	1.420

	μ/mm‑1
	0.101

	F(000)
	496.4

	Crystal size/mm3
	0.55 × 0.2 × 0.18

	Radiation
	Mo Kα (λ = 0.71073)

	2Θ range for data collection/°
	4.56 to 57.52

	Index ranges
	-6 ≤ h ≤ 6, -11 ≤ k ≤ 12, -33 ≤ l ≤ 23

	Reflections collected
	5581

	Independent reflections
	2870 [Rint = 0.0518, Rsigma = 0.0896]

	Data/restraints/parameters
	2870/0/164

	Goodness-of-fit on F2
	0.977

	Final R indexes [I>=2σ (I)]
	R1 = 0.0561, wR2 = 0.1143

	Final R indexes [all data]
	R1 = 0.1066, wR2 = 0.1323

	Largest diff. peak/hole / e Å-3
	0.34/-0.38

	Flack parameter
	-1.1(16)
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Figure S46: UV spectra for the stability study of HL
[image: ]
Figure S47: UV spectra for the stability study of CoL2
[image: ]
Figure S48: UV spectra for the stability study of NiL2
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Figure S49: UV spectra for the stability study of CuL2
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Figure S50: UV spectra for the stability study of ZnL2

Figure S51: Plot of mole ratio determination (Job’s Method) for CoL2 complex

Figure S52: Plot of mole ratio determination (Job’s Method) for NiL2 complex

Figure S53: Plot of mole ratio determination (Job’s Method) for CuL2 complex

Figure S54: Plot of mole ratio determination (Job’s Method) for ZnL2 complex
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Figure S55: Representative of the culture plates for the disc diffusion method assay 
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Figure S56: Representative of the MIC plate for the broth dilution assay
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Figure S57: Representative of the raw data for the DPPH assay
References
[bookmark: _ENREF_42][1]	W.J. Geary, Coordination Chemistry Reviews 7 (1971) 81.
[bookmark: _ENREF_43][2]	K.V. Katti, Synthesis and Reactivity in Inorganic, Metal-Organic, and Nano-Metal Chemistry 35 (2005) 1.
[bookmark: _ENREF_44][3]	H. Kargar, R. Behjatmanesh-Ardakani, V. Torabi, A. Sarvian, Z. Kazemi, Z. Chavoshpour-Natanzi, V. Mirkhani, A. Sahraei, M.N. Tahir, M. Ashfaq, Inorganica Chimica Acta 514 (2021) 120004.
[bookmark: _ENREF_45][4]	H. Kargar, M. Ashfaq, M. Fallah-Mehrjardi, R. Behjatmanesh-Ardakani, K.S. Munawar, M.N. Tahir, Inorganica Chimica Acta 536 (2022) 120878.
[bookmark: _ENREF_46][5]	L.H. Abdel‐Rahman, A.M.M. Abdel‐Mawgoud, S.K. Mohamed, M.R. Shehata, M. Abdel‐Hameed, M.A.E.A.A. Ali El‐Remaily, Applied Organometallic Chemistry 36 (2022) e6817.
[bookmark: _ENREF_47][6]	I. Waziri, T.L. Yusuf, E. Akintemi, M.T. Kelani, A. Muller, Journal of Molecular Structure 1273 (2023) 134382.
[bookmark: _ENREF_48][7]	I. Waziri, M.T. Kelani, M.O. Oyedeji-Amusa, A.K. Oyebamiji, L.-C.C. Coetzee, A.S. Adeyinka, A.J. Muller, Journal of Molecular Structure (2022) 134756.
[bookmark: _ENREF_49][8]	H. Kargar, M. Fallah-Mehrjardi, R. Behjatmanesh-Ardakani, H.A. Rudbari, A.A. Ardakani, S. Sedighi-Khavidak, K.S. Munawar, M. Ashfaq, M.N. Tahir, Polyhedron 213 (2022) 115636.
[bookmark: _ENREF_50][9]	T. Alorini, I. Daoud, A.N. Al-Hakimi, F. Alminderej, Journal of Molecular Structure (2022) 134785.
[bookmark: _ENREF_91] [10]	K.J. Babu, D. Ayodhya, Results in Chemistry 6 (2023) 101110.
[bookmark: _ENREF_92][11]	W. Al Zoubi, A.A.S. Al‐Hamdani, M. Kaseem, Applied Organometallic Chemistry 30 (2016) 810.
[bookmark: _ENREF_93][12]	A.C. Ekennia, D.C. Onwudiwe, L.O. Olasunkanmi, A.A. Osowole, E.E. Ebenso, Bioinorganic Chemistry and Applications 2015 (2015) 789063.





CoL2
0	0.2	0.30000000000000032	0.5	0.9	1	0.2	0.4	0.5	0.70000000000000062	0.5	0.2	Mole fraction

Absorbance


NiL2
0	0.2	0.30000000000000032	0.5	0.70000000000000062	0.8	1	0.1	0.15000000000000024	0.30000000000000032	0.25	0.4	3	0.1	Mole fraction

Absorbance


CuL2
0	0.2	0.4	0.5	0.70000000000000062	0.8	1	0.1	0.30000000000000032	0.5	0.60000000000000064	0.8	0.4	0.1	Mole fraction

Absorbance


ZnL2
0	0.2	0.30000000000000032	0.5	0.60000000000000064	0.8	1	0.2	0.4	0.5	0.60000000000000064	0.70000000000000062	0.4	0.2	Mole  fraction

Absorbance


image3.png
005" 2—

€LS L

68G°L
€09°L
Nwm.hw.

969°L

0TL L
868°L
P67 L

LTO 0T —

BDH

ppm

~
00'L
o




image4.emf
O

a

b

c

d

d

e

c



image57.png
Absorption

— 0 Days
—— 2 Days
—— 7 Days

|
400

| |
500 600

Wavelength (nm)

|
700

800




image58.png
Absorbance

0.5

0.4

0.3

0.2

0.1

0.0
300 400

500 600

Wavelength (nm)

Day 0
Day 2
Day 7

800




image59.png
Absorption

Day O
Day 2
Day 7

|
600
Wavelength (nm)

|
500

|
700

800




image60.png
Absorbance

0.25

0.20

0.05

0.00

300

400

500 600
Wavelength (nm)

700

800




image61.png
Absorption

| ' | ' | ' | ' | '
300 400 500 600 700 800
Wavelength (nm)




image5.png
20°621
8€° 67T —~
T PET—
ST 91"

00°€6T—

BDH

T
ppm

T T T T T T T
200 180 160 140 120 100 80

T
220





image62.jpeg




image63.jpeg




image64.jpeg




image65.jpeg




image66.jpeg




image67.jpeg
Results

0.386

0.047





image6.emf
O

O

2

N

a

b

b

c

c



image7.png
Nitro-BDH

667°C— B —

pEeE € —

2818

mma.mV

€078 [

81v "8

09T°0T— -

ppm





image8.emf
O

O

2

N

a

b

d

c

c

d

e



image9.png
1z
86"

v0-

6G°

<«
N

Nitro-BDH

PZT—
0ET—

0PT—

0ST—

‘6T —

T
ppm

T T T T T T
200 180 160 140 120 100 80

T
220





image10.png
Transmittance (%)

4000

3500

v

3000

—

v(C=0)

v(NO,) |

|

v(C-N)

v(NO,)

2500 2000 1500

Wave number (cm'1)

asy

1000

500




image11.emf
C

N

OH

N

+

O O

-

a

b

c

c

d d

e

f

g

h



image12.png
HL1

00S°

12e”

168"
998"
188°
226"
8€6°
821"
€PT”
6GT"
962"
T1€”
T6C°
80€”
9ve”
€9€"
€06°
8€T”

Fe

8

Q

Fe
N‘lk

Fe
£— -

il

Fo
9
9 Lo
9
9
9 /30T
L b~ <e60
: —
L 2ot
L
L Feo
8 /66T
mV G
8 ~
m —_— s O

P T

m.\ 00'

Fe

Fe





image13.emf
C

N

OH

N

+

O O

-

b

a

e

e

f

d

e

i

g

h

c

f

j



image14.png
HL1

‘911

.mﬁﬁ/
.mﬁﬁv

ETT—
82T
6zt
96T —
T —
8PT—
TIST—
96T —

T
ppm





image15.png
Transmittance %

4500

4000

3500

3000 2500 2000

K]
Wave number cm

1500

1000

500




image16.png
HL

3 4
C
O o _
§- 263 nm
o)
g3 |V
<C

1 340 nm

04

| | | ! | |
300 400 500 600 700 800

Wavelength (nm)




image17.png
File: C:...\Results\IBRAHIM ORG\2022\H1.001

Sample: H1
Size: 2.1430 mg DSC-TGA Operator: Meshack
Method: Dual Ramp Run Date: 06-Jun-2022 10:40
Instrument: SDT Q600 V20.9 Build 20
120
100 |
N
80
g
% 63.41%
@
=
60
40
20 T T T
0 200 400 600 800

Temperature (°C)

Universal V4.5A TA Instruments




image18.png
Itensity (Counts)

3500

3000

2500

2000

1500

1000

500

20

40
Angle (26)

60

80




image19.png
Electron Image 1





image20.emf
UP, Chemistry Dept. LC-MS (Synapt) Facility 

m/z

50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150

%

0

100

20220513_Muller_H1_p 30 (0.358) Cm (29:34) 1: TOF MS ES+ 

8.33e6

243.0844

8325016

197.0827

47122

119.0868

39804

244.0802

1104259

415.2137

157044

245.0821

120458

355.2575

18263

536.1691

45914

453.1713

38651

607.5544

20852

654.3376

14633

879.4072

9748

721.5295

7127

851.3635

5318

924.2945

4626

999.3289

4379

1073.3918

4151

1147.3600

3319


image21.png
Transmittance (%)

100

80 C-Hy
3064 cm

60

4000 3500 3000 2500 2000 1500 1000 500

Wave number (cm'1)




image22.png
Absorbance

300

400

500 600
Wavelength (nm)

700

800




image23.png
Sample: H4
Size: 3.9750 mg
Method: Dual Ramp

DSC-TGA

File:

Results\IBRAHIM ORG\2022\H4.001

Run Date: 13-Jun-2022 10:19
Instrument: SDT Q600 V20.9 Build 20

100 L

80

60 -
g
=
2
@
=

40+

31.98%
20+
0 T T T
0 200 400 600

Temperature (°C)

800

Universal V4.5A TA Instruments




image24.png
Intensity (Counts)

400

300

200

100

20

334396 483

30

40

50
Angle (26)

60

70

80

90




image25.png




image26.png
M Spectrum 5
Wi o
485
253
27
22
03

c

02
02
02
03
00





image27.emf
UP, Chemistry Dept. LC-MS (Synapt) Facility 

m/z

50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150

%

0

100

20220921_Muller_S4_p 30 (0.358) 1: TOF MS ES+ 

3.53e5

264.1142

234.0917

130.0662

104.0504

99.9703

177.0920

151.0764

178.0958

308.1400

376.1634

325.2278

362.1479

542.2303

453.7863

377.1668

395.1869

414.1819

454.7871

485.8141

543.2215

568.2461

732.2923

607.5648

658.2907

608.5691

684.3022

758.3075

831.3508

759.3105

760.3152

849.3615

857.3651

860.3821

950.3884 1112.4688

964.4086


image28.emf
C

O

2

N

N

O

C

NO

2

N

O

Ni

a

b'

b

c'

c

d

e

f

g



image29.png
NiLl

005" C—

128"
9€8"
158"
726"
06"
80T"
[4 4%
8ET"
8LT"
v6C”
vLz”
162"
zve”
6G€"
pS6°

ppm

e

E




image30.emf
C

O

2

N

N

O

C

NO

2

N

O

Ni

a

h

b

e'

c

d

e

f

g'

g

i

j

k



image31.png
66"
91"
£€°
67"
66"
99"
SLt
£8°
66"

68"

9p "
L
89"
(A%
[
9b *
€07
Th "

ze"

NiLl

8€
6€
6€
6€
6€

6€
6€
6€
6€

90T —

€21
MNHV.
92T—
821"
[
set”

9P~
LrT—

0LT—

BNV N

T
ppm

T T T T T
180 160 140 120 100

T
200

T
220




image32.png
Transmittance (%)

100

90

80

70

60

50

40

30

20
4000

3500

3000

2500 2000 1500

Wavenumber (cm'1)

1000

500




image33.png
Transmittance %

250 nm NiL,
2 _
1 4
] 350 nm
460 nm
0 -
! | ! | ! | ! | | !
300 400 500 600 700 800

-1
Wave number cm




image34.png
Sample: H3 H10
Size: 2.7460 3.8460 mg
Method: Ramp

DSC-TGA

File: C:
Operator: Meshack

-\IBRAHIM ORG\2022\H3 H10.001

Run Date: 07-Jun-2022 15:03
Instrument: SDT Q600 V20.9 Build 20

100

80
g 31.09%
<
€
@
< 60 -
)
o
=
=]
k)
=

22.53%
40+
20 T T T
0 200 400 600

Temperature (°C)

800

Universal V4.5A TA Instruments




image35.png
Intensity (Counts)

3000

2500

2000

1500

1000

15.0] 26.027.0

500

10 20 30 40 50 60 70 80 90
Angle (26)




image36.png




image37.png
M Spectrum 4.
W% o
c 65 03
o 210 02
N 97 02
N 67 04
s 11 00

N
Ly
T T T T T e g





image38.emf
UP, Chemistry Dept. LC-MS (Synapt) Facility 

m/z

50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150

%

0

100

20220921_Muller_S3_p 32 (0.380) 1: TOF MS ES+ 

3.29e5

302.0911

130.0666

104.0507

264.1145

252.1032

131.0696

234.0922

171.0936

199.1363

542.2307

303.0947

423.1806

338.3430

422.1506

348.1325

381.2972

385.1646

462.1434

424.1831

463.1469

464.1556

507.3343

543.2330

564.2117

607.5648

604.1536

821.3285

702.2812

647.5565

648.5621

703.2828

704.2852

771.5489

822.3317

926.6586

843.3076

898.6212

938.3870

1005.8663

1023.3884

1194.8165


image39.png
Transmittance (%)

4000

3500

3000

2500 2000 1500

Wave number (cm'1)

1000

500




image40.png
Absorpbance

0.25

0.20

0.10

0.05

0.00

300 400 500 600 700 800
Wavelength (nm)




image41.png
Sample: H4

Size: 3.9750 mg DSC-TGA
Method: Dual Ramp

File: C:...\Results\IBRAHIM ORG\2022\H4.001

Run Date: 13-Jun-2022 10:19
Instrument: SDT Q600 V20.9 Build 20

31.98%

100
80
60 -
g
=
2
@
=
40+
20+
0
0

200 460
Temperature (°C)

600

800

Universal V4.5A TA Instruments




image42.png
Intensity (Counts)

3000

2500

2000

1500

1000

500

20

40
Angle (26)

60

80




image43.jpeg
L1l 111 1] vEcA3sTESCAN

SEMHV: 100KV | SEMMAG: 376 kx |
.

L1
eoenorn | s i PRSIt or e




image44.jpeg
0

El

48





image45.emf
UP, Chemistry Dept. LC-MS (Synapt) Facility 

m/z

100 200 300 400 500 600 700 800 900 1000 1100

%

0

100

20220714_Muller_M21_p 32 (0.380) 1: TOF MS ES+ 

3.87e4

836.1063

588.0458

547.0134

363.5085

363.0078

362.0081

282.2775

545.0084

364.5086

544.0089

384.0210

536.1685

835.1058

590.0468

801.1356

800.1378

604.9771

799.1387

610.1859

798.1385

684.2018

838.1044

842.1679

844.1697

845.1782


image46.emf
C

O

2

N

N

O

C

NO

2

N

O

Zn

a

b'

b

c'

c

d

e

f

g



image47.png
0T8 0T — _—

ZnL1

She”

Sv6 "
666"
€L6"
s0T*
cee”
[4£N
969"
699°
296°
LLE"
126°
8€6°
S6T"
cie”

ppm

|

2|

L

2l

\

sgl

\

El




image48.emf
C

O

2

N

N

O

C

NO

2

N

O

Zn



image49.png
66"

ZnL2

T
ppm

T T T T T
180 160 140 120 100 80

T
200

T
220




image50.png
Transmittance (%)

100

90

80

70

60

4000 3500 3000 2500 2000 1500 1000 500

Wave number (cm'1)




image51.png
Absorption

300

417, LMCT

400

500 600
Wavelength (nm)

700

800




image52.png
Sample: H6 H9
Size: 4.0810 1.8740 mg
Method: Ramp

File: C:...\Results\IBRAHIM ORG\2022\H6 H9.001
DSC-TGA Operator: Meshack

Run Date: 07-Jun-2022 11:13

Instrument: SDT Q600 V20.9 Build 20

120
100 }

S
S go
<
€
Q
<
o
o
5
S 60
g 41.18%

40

20 T T T

0 200 400 600 800

Temperature (°C) Universal V4.5A TA Instruments




image53.png
Intensity (Counts)

3500

3000

2500

2000

1500

1000

500

10

20

30

40 50
Angle (26)

60

70

80

90




image1.emf
CHO

CHO

O

2

N

i

ii


image54.png




image55.jpeg
110K

9.9K

88K

77K

66K

55K

44K

33K

22K

11K

0.0K:
0.00

Det: Element

067

134

201

268

335

402

469

536

6.03




image56.png
LC-MS (Synapt) Facilty

UP, Chemisty Dept.

20240527_Muller_B24_p 21 (0.253) 1: TOF MS ES+
100- 453.7868 2.70e4
°\°,
451.7924) 5485062
419.3523
143.9603 294.9212 5552:2‘;5
232.8837 -
\L.ﬂa bl LA b ‘ﬂu Yol oeogee0 7967389 952.5778  1123.7501
100 200 300 400 500 600 700 800 900 1000 1100





image2.emf
O

a

b

b

'

c

c

d


