SUPPLEMENTARY MATERIALS

Mn(II) and Zn(IT) Complexes of a Coumarin Derivative:
Synthesis, Characterization and Biological Potential

Zulfiqgar Ali Shahid

, Rukhsana Tabassum

Institute of Chemistry, Islamia University of Bahawalpur, Bahawalpur, Pakistan
(*Corresponding author’s e-mail: rukhsana.tabassum@jub.edu.pk)

S1

List of Content
Table S1 DPPH scavenging activity of ZL compounds (ZL11-ZL16) S3
Table S2 DPPH scavenging activity of ZL. Mn complexes (ZL11Mn-ZL16Mn) S3
Table S3 DPPH scavenging activity of ZL Zn complexes (ZL11Zn-ZL16Zn) S4
Table S4 NO scavenging activity of (ZL11-ZL16) S4
Table S5 NO scavenging activity of ZL Mn complexes (ZL11Mn-ZL16Mn) S5
Table S6 NO scavenging activity of ZL Zn complexes (ZL11Zn-ZL16Zn) SS
Table S7 XRD results of ZL16 S6
Table S8 XRD results of ZL16Mn Sé
Table S9 XRD results of ZL16Zn S6
Table S10 Thermo analytical results (TG and DTG) of ligand (ZL14) and Metal complex S6
Figure S1. FTIR spectrum of ZL11 S7
Figure S2. FTIR spectrum of ZL11 Mn S7
Figure S3. FTIR spectrum of ZL11 Zn S8
Figure S4. FTIR spectrum of ZL12 S8
Figure S5. FTIR spectrum of ZL12Mn S9
Figure S6. FTIR spectrum of ZL12Zn S9
Figure S7. FTIR spectrum of ZL13 S10
Figure S8. FTIR spectrum of ZL13Mn S10
Figure S9. FTIR spectrum of ZL13 Zn S11
Figure S10. FTIR spectrum of ZL 14 S11
Figure S11. FTIR spectrum of ZL14Mn S12
Figure S12. FTIR spectrum of ZL14 Zn S12
Figure S13. FTIR spectrum of ZL15 S13
Figure S14. FTIR spectrum of ZL15Mn S13
Figure S15. FTIR spectrum of ZL15 Zn S14
Figure S16. FTIR spectrum of ZL16 S14
Figure S17. FTIR spectrum of ZL16Mn S15
Figure S18. FTIR spectrum of ZL16 Zn S15
Figure S19. "THNMR spectrum of ZL11 S16
Figure S20. "THNMR spectrum of ZL12 S16
Figure S21. "THNMR spectrum of ZL13 S17
Figure S22. "THNMR spectrum of ZL14 S17
Figure S23. "THNMR spectrum of ZL15 S18
Figure S24. "THNMR spectrum of ZL16 S18
Figure S25. >*CNMR spectrum of ZL11 S19



https://orcid.org/0009-0004-0722-7563
https://orcid.org/0000-0002-9483-254X
mailto:rukhsana.tabassum@iub.edu.pk

S2

Figure S26. '*CNMR spectrum of ZL12 S19
Figure S27. *CNMR spectrum of ZL13 S20
Figure S28. >*CNMR spectrum of ZL14 S20
Figure S29. 3CNMR spectrum of ZL15 S21
Figure S30. >*CNMR spectrum of ZL16 S21
Figure S31. UV-VIS spectrum of ZL11, ZL11Mn, ZL11Zn S22
Figure S32. UV-VIS spectrum of ZL12, ZL12Mn, ZL12Zn S22
Figure.S33. UV-VIS spectrum of ZL13, ZL13Mn, ZL13Zn S23
Figure S34. UV-VIS spectrum of ZL14, ZL14Mn, ZL14Zn S23
Figure S35. UV-VIS spectrum of ZL15, ZL15Mn, ZL15Zn S24
Figure S36. UV-VIS spectrum of ZL16, ZL16Mn, ZL16Zn S24
Figure S37. Mass spectrum of ZL11 S25
Figure S38. Mass spectrum of ZL12 S25
Figure S39. Mass spectrum of ZL13 S26
Figure.S40. Mass spectrum of ZL 14 S26
Figure.S41. Mass spectrum of ZL15 S27
Figure.S42. Mass spectrum of ZL16 S27




Table S1 DPPH scavenging activity of ZL compounds (ZL11-ZL16)

S3

%S Scavenging of DPPH at different concentrations(ug/mL)
Compounds 5 10 15 20 25 ICso
(ng/mL)
ZL11 53.90 60.3 64.90 70.58 77.05 7 6240.04
ZL12 46.27 54.11 60.98 70.00 76.07 6.930.05
ZL13 44.70 52.54 59.41 67.45 78.43 7 640.04
7114 40.78 55.09 63.13 70.19 80.39 7 78+0.03
ZL15 47.6 52.94 57.6 62.3 69.6 6.94+0.06
ZL16 47.45 54.31 60.19 65.88 70.19 6.57+0.03
AA* 46.47 52.09 61.52 73.47 77.18 7.066+0.06
*%age scavenging=((Ao-As/Ag)*100 where Aj=Absorbance of blank As=Absorbance of sample
ICsp=Concentration of compounds for 50% inhibition of DPPH calculated by non-linear regression
AA*=Ascorbic acid (saturated compound)
Table S2 DPPH scavenging activity of ZL Mn complexes (ZL11Mn-ZL16Mn)
%Scavenging of DPPH at different concentrations(ng/mL)
Compounds 5 10 15 20 25 ICso
(ng/mL)
ZL11 Mn 48.78 53.41 58.53 65.38 70.97 6.4540.07
ZL12 M 44.14 48.53 52.92 58.29 65.12
! 11.84+0.01
ZL13 M 50.9 55.85 60.73 67.07 71.46
! 7.09+0.01
ZL14 M 42.19 49.02 53.90 59.75 63.65
! 11.0440.01
ZL1SM 40.24 45.60 50.73 57.00 63.41
! 11.84+0.04
Z1L16 Mn 50.00 56.82 63.90 70.48 75.60
6.629+0.02
AA* 46.47 52.09 61.52 73.47 77.18
7.066+0.06

*%%age scavenging=((Ao-As/Ag)x100 where Aj=Absorbance of blank As=Absorbance of sample
ICso=Concentration of compounds for 50% inhibition of DPPH calculated by non-linear regression
AA™=Ascorbic acid (saturated compound)




Table S3 DPPH scavenging activity of ZL Zn complexes (ZL11Zn-ZL16Zn)

S4

%Scavenging of DPPH at different concentrations(ng/mL)
Compounds 5 10 15 20 25 ICso
(ng/mL)
ZL11 Zn 44.20 49.64 56.73 62.88 70.68 23140051
Z112 Z 48.46 55.55 63.59 68.08 74.46
! 6.10+0.048
Z1.13 Zn 43.49 50.35 56.97 63.59 69.50
8.49+0.046
Z1.14 Zn 39.24 47.75 54.60 62.88 72.10
5.65+0.08
ZL15 7Zn 43.02 47.99 56.50 63.82 75.41
8.32+0.06
ZL16 Zn 47.28 52.24 57.91 65.48 73.52
7.14+0.075
AA* 46.47 52.09 61.52 73.47 77.18
7.066+£0.06
*%age scavenging=((Ao-As/Ag)*100 where Aj=Absorbance of blank As=Absorbance of sample
ICsp=Concentration of compounds for 50% inhibition of DPPH calculated by non-linear regression
AA*=Ascorbic acid (saturated compound)
Table S4 NO scavenging activity of (ZL11-ZL16)
%S Scavenging of NO at different concentrations(ng/mL)
Compounds |5 10 15 20 25 ICso
(ng/mL)
ZL11 47.39 55.72 67.70 75.52 89.06
6.46+0.046
ZL12 48.43 56.25 66.14 83.85 92.18
6.38+0.095
ZL13 4791 59.37 68.27 73.95 81.25
5.89+0.038
ZL14 45.31 54.16 64.58 74.47 85.93
7.015+0.068
ZL15 44.79 59.37 71.87 82.81 92.18
6.47+0.052
ZL16 41.28 45.69 51.21 57.61 65.34
11.2+0.053
AA* 48.79 56.83 60,21 66.21 70.50
6.79+0.026

*%%age scavenging=((Ao-As/Ag)x100 where A¢=Absorbance of blank As=Absorbance of sample
ICsp=Concentration of compounds for 50% inhibition of NO calculated by non-linear regression

AA*=Ascorbic acid (saturated compound)




Table S5 NO scavenging activity of ZL. Mn complexes (ZL11Mn-ZL16Mn)

S5

%S Scavenging activity of NO at different concentrations(ug/mL)

ICso
Compounds (ug/mL)
5 10 15 20 25 He
ZL11 Mn 51.17 58.63 64.39 70.78 77.61 7.29+0.021
Z1L12 Mn 51.81 56.71 62.02 68.23 75.69 5.99+0.060
ZL13 Mn 57.56 64.17 64.81 75.22 82.30 6.56+0.07
Z1L14 Mn 52.66 59.06 64.17 72.49 78.03 6.98+0.024
ZL15 Mn 58.84 65.24 71.21 78.03 82.67 6.35+0.096
Z1L16 Mn 46.26 53.09 60.55 66.52 74.41 7.10+0.67
48.79 56.83 60,21 66.21 70.50
AA* 6.79+0.026
*%%age scavenging=((Ao-As/Ag)x100 where Ag=Absorbance of blank As=Absorbance of sample
ICso=Concentration of compounds for 50% inhibition of NO calculated by non-linear regression
AA*=Ascorbic acid (saturated compound)
Table S6 NO scavenging activity of ZL Zn complexes (ZL11Zn-ZL16Zn)
%S Scavenging of NO at different concentrations(ng/mL)
Compounds 5 10 15 20 25 ICso
(ng/mL)
ZL11 Zn 52.75 65.51 64.13 73.79 82.75 7 3040.044
Z112 Zn 40.00 50.65 59.65 68.31 80.34 6.7740.078
ZL13 Zn 56.89 64.13 76.89 95.17 96.55 6.6340.034
ZL14 Zn 49.65 56.20 68.96 83.10 92.41 6.073£0.09
Z1L15 7 . 1.72 . 2. 4.1
57Zn 57.58 61.7 66.53 72.06 74.13 6.5940.06
7116 Z . 44, 1.4 4 .01
6 Zn 38.37 56 51.48 59.48 68.0 6.340.065
AA* 48. . 21 21 .
8.79 56.83 60, 66 70.50 6.7940.026

*%%age scavenging=((Ao-As/Ag)x100 where A¢=Absorbance of blank As=Absorbance of sample
ICsp=Concentration of compounds for 50% inhibition of NO calculated by non-linear regression
AA*=Ascorbic acid (saturated compound)




Table S7 XRD results of ZL16

S6

Average
20 0 d-spacing FWHM L (nm) crystal
size
10.74636 5.37318 8.225984823 1.18314 6.982190712
11.54993 5.774965 7.655415376 1.10716 7.532510562
12.29678 6.14839 7.192087335 1.21595 6.863252946 | 4.092028
22.94915 11.474575 3.872156537 1.22748 6.897537714
24.94915 12.474575 3.56609868 23.04805 0.368707523
Table S8 XRD results of ZLL16Mn
Average
20 0 d-spacing FWHM L (nm) crystal
size
17.27887 8.639435 5.127954552 1.74161 4710136115
26.69156 13.34578 3.337127729 1.84368 4.625347197
31.54908 15.77454 2.83352031 2.04612 4213871061 4341198
34.75143 17.375715 | 2.579391656 1.69112 5.141034797 '
38.69814 19.34907 2.324924593 1.55375 5.659906526
55.70464 27.85232 1.648779008 1.55422 6.038090462
Table S9 XRD results of ZL16Zn
20 0 d-spacing FWHM L (nm) cr?/:‘;rlafize
14.56013 7.280065 6.078780792 | 15.82403 0.520125408
36.06904 18.03452 2.488129959 1.6689 5.22864124
56.82144 28.41072 1.618995715 1.83956 5.128155248 | 1.573858
58.82144 29.41072 1.568625859 | 131.56428 | 0.072397477
61.30325 30.651625 | 1.510935026 | 142.4885 0.067689174
Table S10 Thermo analytical results (TG and DTG) of ligand (Z1.14) and Metal complex
Estimated
Calculated %
Compound TG DTG max " Assignment Met.allic
Range(°C) | Range(°C) | Mass Loss Total Residue
Mass
12, 317 | (3.93) | LossofHO
20-190 305 2039 | (20.61) Loss of
(ZL14).H>0O 190-400 ’ ' ' C4H7ClLoss | C4H7 CIN2O
400-800 335, L1821 (10.02) | 00, Loss
595 14.69 | (14.42) of CsHs
Loss of
i || 2N AT e |
- , ) . 33He 2
Mn(ZL14).3H:0 |90 483 534, 131 | (1.78) LOEZ?:SfH“ MnO
488-880 581 12.87 | (12.72) CoHie
31-101 165, 218 | (3.68) Lz(ﬁi(())f
Zn(ZL14)3H0 | 10 g% i 81138 Loss of CH, | <1 T2
463 3.99 | (3.40) | LossofCO
Loss of CoHe
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Figure S2. FTIR spectrum of ZL11 Mn
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Hb, He PROTON/ ZL-14/
H @ 3/ fid
upey 2 Title 2L-14.3.0d
b 3 Comment Zulfigar Ali/
ks ZL-14 | DMSO
a7 ¢ & Islamia Univ.
‘ ] Bahawalpur
° r He ot i
=] o Ty 1, [[© 4 Origin Bruker BioSpin
- 1l GmbH
KL A Hh, 5 Owner e
0~ -z OH Hd 6 Ste
N 7 Instrument Avance NEO
a N 600MHz
cl L 8 Author
; 9 Solvent DMSO
k.~ )’L X
X H \T 10 Temperature  298.0
) f 11 Pulse Sequence  zg30
IR IR AN~ 12 Experiment D
i 13 Probe 744896_0021
Cl (CP TCI 60053
H-C/ N-D-05 2)
14 Humber of Scans 64
15 Recefver Gain 125
16 Relaxation Delay 1.5000
17 Pulse Width ~ 10.0000
18 Presaturation
frequency
19 Acquisition Time 2.7525
20 Acquisition Date  2023-07-18T11:
343
21 Modification Date 2023-07-18T41:
1338
22 Class
23 Spectrometer  600.03
Frequency
1 A . A 24 Spectral Width ~ 11904.8
25 Lowest -1163.1
R TG T b Frequency
WRRQQMNNI T OMN00Q0Q 26 Hucleus 1H
NENNNNNNNRNNNNNNNNG GO0 o7 Acquired Se 32768
T ‘ T ] ' T ! T ‘ ' T T ‘ j 28 Spectral Size 131072
17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 ’
f1 (ppm)

Figure S22. 'THNMR spectrum of ZL14
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S18

b Hb, Parameter Value
a o H 1 DataFile Name C:f Users/ Apple
Ha, |~ c Computer,
4 Desktop/ 2L
PROTON/ ZL-15/
0] ¢ Hdw Hh 1/ fid
o Im 2 Title 2L-15.1.5id
d "3 3 Comment Zulfiqar f ZL-15 /|
,wa DMSQ
e Loy Islamia Univ.
B! Bahawalpur
Hed|| |- I
N=N OH || | Hg 4 Origin Bruker BioSpin
GmbH
5 Owner nmr
6 Site
Cl 7 Instrument Avance Neo 500
8 Author
e 9 Solvent DMSO
10 Temperature 298.0
‘ 11 Pulse Sequence  zg30
12 Experiment 10
13 Probe 28107_0198 (PH
BEI 50058 H-B5-
D-052Z

14 Number of Scans 64
15 Receiver Gain 1010
16 Relaxation Delay 2.0000
17 Pulse Width  9.7500
18 Presaturation
requency
19 Acquisition Time 1.5073
20 Acquisition Date 2023-07-20T09:

21 Modification 2023-07-20T09:
Date 30:!
22 Class

23 Spectrometer  500.34

' Frequency
24 Spectral Width  10869.6
(™ | . 25 Lowest -440.6

'ZJIL
a!, i) \\e— Frequency
@ TANMNOOONRWVERNNT BN 26 Hucleus H
i Qoaaaaanhaenannnn 27 Acquired Size 1634
- BONINANNNNNNNNNNNN 4
28 Spectral Size 65536
T T T T T T T T T T T T T T T
16 14 13 12 1 9 6 5 4 3 2 1
f1 (ppm)
Figure S23. '"HNMR spectrum of ZL15
a b Parameter Value
1 Data File Name  Cif Users/ Apple
Computer/
S Desktop/ Zulfigar
¢ Hi, Hj, HK New/ ZL-16/ 1/
fid
d % 2 Title 2L-16.1.fid
o1 3 Comment Zulfiqar [ 2L-16 |
He DMSO
Y Islamia Univ.
Hfo Hg Hh Bahawalpur
OH?Z & H
ol Iei oy 4 Origin Bruker BioSpin
M “ GmbH
| ® 5 Owner nmr
‘ 6 Site
Ha,| |Hb, 7 Instrument Avance Neo 500
Hd He 8 Author
] 9 Solvent DMSO
1 10 Temperature 298.0
| 11 Pulse Sequence 2630
12 Experiment 10
| 13 Probe 28107_0198 (PH
| BBI 50056 H-B8-
/l D-05 )
14 Number of Scans 64
15 Receiver Gain~ 101.0
16 Relaxation Delay 2.0000
17 Pulse Width  9.7500
18 Presaturation
Frequency
19 Acquisition Time  1.3763
20 Acquisition Date  2023-08-22T09:2
7:46
21 Modification Date 2023-08-22T09:2
5:54
OH 22 Class
23 spectrometer 50034
| Frequency
L L 24 Spectral Width 119048
25 Lowest -958.2
i} ———— Frequency
5l NNOOWMTMm=OLWNm © o = 26 Nucleus 1H
N LN NN R 27 Acquired Size 16384
- NENNNNNNNNNNN B NN A
28 Spectral Size 131072
T T T T T T T T T T T T
12 11 10 7 6 5 4 3 2 1

1 (ppm)

Figure S24. "HNMR spectrum of ZL16



HO N=N OH
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Cc3

Parameter

Data File
Name

~

Title
Comment

w

Y

Origin
Owner
Site

oo

7 Instrument
8 Author

9 Solvent

10 Temperature

11Pulse
Sequence

12 Experiment

13 Prabe

14 Number of
Seans

Value
C:] Users/ Apple
Computer/ Desktop/

2L PROTON/ ZL-11/ 2/
fid

ZL-11.2.6d
Zulfigar { 2L-11 /

Islamia Univ,
Bahawalpur
88

Bruker BioSpin GmbH
Ame

Avance Neo 500

oMSO
298.0
2gpg

pl=}

26107_0196 (PH BB
50058 H-BB-0-05 2)
24576

15 Receiver Gain 1010

16 Relaxation
Dalay

17 Pulse Width

18 Presaturation
Fraquency

19 Acquisition
Time

20 Acquisition
Date

21 Modification

20000

16.0000

05439

2023-07-18T08:54:55

2023-07-18T08:52:01

22Class
23 Spactromater 125.62
Frequency
Cl4 24spectral 301205
Width
25 Lowest 6543
i Frequency
Y Z6Nudeus  13C
M ™~ oOTNROOMNO 27 Acquired Size 16384
oN~w o qQuonWnmn=o 28 Spectral Size 65536
O oo [=} feR e e e e e ]
prpapa & FM@mmmmn
T T T T T T T T T T T 1
110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)

Figure S25. *CNMR spectrum of ZL11
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Parametar

1 Data File Name

Title
Comment

crigin
Owner
Site

@

Instrumant
Authar

9 Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of
Scans

15 Receiver Gain

Value
C5f Users/ Apple
Computer/ Desktop/ ZL
PROTON/ ZL-12/ 3/ fid
dec12-23.3.fid
ZULFIQAR ALLf €D 12/
o
THE ISLAMIA

UNIVERSITY
BAHAWALPUR

Bruker BioSpin GmbH
nmr

AVNea_500

oMse
300.0

a9

ple}

28281_0183 (TXI 50058
H-C/ N-D-05 XYZ)

1321

101.0

16 Relaxation Delay2,0000

17 Pulss With
18 Prasaturation
Frequency

19 Acquisition

20 Acquisition Date

21 Modification
Date

22 Class

23 Spectrometer
Frequency
24 Spectral Width

26 Nucleus
27 Acquired Size
28 Spectral Size

12,0000

0.5439

2023-12-12T11:43:05
2023-12-12T11:42:25

125.50

30120.5
-534.0

13¢
16384
65536

Figure S26. >*CNMR spectrum of ZL12




C18

Parameter

Value

Data File Name Cif Users/ Apple

Computer/ Desktop/ 2L
PROTON/ ZL-13f 7/ fid

2 Title 2L-137.fid
3 Comment ZULFIQAR ALI SHAHID/
bMso
“THE ISLAMIA UNIV.
BAHAWALPUR.
88
4 origin Brukar BioSpin GmbH
5 Owner nmr
6 Site
7 Instument  AVNGSSOOMHZ
8 Author
3 Solvent DMSO
10 Temperature  298.0

11Pulse Sequence 2gpg

17 16 12Experiment 1D
13 Probe 2859201_0007 (PA BBI
C9 50052 HBB-0-05 Z BTO),
C19 14 Number of 16384
cans
15 Receiver Gain 1010
C 1 7 16 Relaxation Delay2.0000
17Pulse Width 15,0000
18 Presaturation
C2 8 Freuency
C 1 q 19 Acquisition 0.5439
d C7 21 Tirme
C4 20 Acquisition Date 2023-07-18T23:15:02
16 21 Modification  2023-07-18T23114133
' Date
C6 22Class
f 23 Spectrometer 125,77
Frequency
24 Spectral Width 301205
25 Lowest 6585
C3 Frequency
1 26 Nucleus 13¢C
f 27 Acquired Size 16384
' i_ 28 Spectral Size 65536
5 R A T t
CONBN—AONMTOMMN~OTOBTOANMNOMOM QO ST NOTNO o
NNYWMAEY 4 WNe OOy Mmoo~ 2 QW mn Mo b
AN YYUOOWMWTOMOOOCC 00000 R o QOO OO [4)]
IR L e U U R L L R L L R R L R RaRe = i EGRCRU R RG] -
T T T T T T T T T T T T T T T T T T
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f1 (ppm)
i BCNMR fZL13
Figure S27. °C spectrum o
Paramter Value
1 Data File Name C:/ Usars/ Apple
Computer/ Desktopf ZL
PROTON/ ZL-14/ 4/ fid
2 Title Z-14.46d
3 Comment  Zuffqar Ali{ 214 |
DMSO
Ielamia Univ. Bahawalpur|
4 Origin Bruker BioSpin GmbH
5 Owner nmr
& Ste
7 Instrument Avance NEO 600MHz
27 8 Auther
CI C29 9 Solvent DMsO
7 C17 10 Temperature ~ 298.0
11 Pulse Sequence 20pg
25 C24C18 12Experiment 1D
126 C8 13 Probe 744896_0021 (CP TCT
60053 H-Cf N-D-05 2}
C25 C16 14 Number of 7010
Scans
27 C15 (& 15 Receiver Gain 1010
16 Relaxation 2.0000
28 Delay
17 Pulse Width 12.0000
18 Presaturation
Frequency
0.4588
20 Acquisition Date 2023-07-18T16:29:32
21 Modification 2023-07-18T16:23:127
22 Class
23 Spectromater 150,90
Frequency
24 Spectral Width  35714.3
25 Lowest 5799
C3 Frequency
\ 26 Nucleus 13¢
27 hcquired Size 16364
28 Spactral Size 65536
A | 1
| S —
] TODTQNMQ
o Qo~wihmno
o COOOa Qo
) T@mmmmmmm
T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 130 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

Figure S28. >*CNMR spectrum of ZL14
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C3

Parameter

Data File Name

~

Title
Comment

Origin
Owner
Site

Instrument
Author

© @y mw e

Solvent

10 Temperature
11Pulse Sequence
12 Experiment

13 Probe

14 Number of
Seans

15 Receiver Gain

Value
Cif Users/ Apple
Computerf Desktop/ 2L
PROTON/ ZL-15/ 9/ fid
dec11-23.5.fid
ZULFIQAR ALIf CD 15/
DMS0
THE ISLAMIA
UNIVERSITY
BAHAWALPUR,
BB
Bruker BioSpin GmbH
nmr

AVNeoS00MHz

DMSC
296.0
2gpg
10

2859201_0007 {PA BSI
50052 H-BB-D-05 Z BTQ)
1568

1010

16 Relaxatien Delay 2,0000

17 Pulse Width
18 Presaturation
Frequeney

15.0000

13 Acquisition Time 0.5438
20 Acquisition Date 2023-12-11T13:59:50

f1 (ppm)

21Modification  2023-12-11TA3157532
Date
C4 22 Class.
23 Spectrometer 125,77
Frequency
CZ C6 C7 24 Spectral Width  30120.5
25 Lowest -659.8
Frequency
26 Nucleus 13C
27 Acquired Size 16384
28 Spectral Size 65536
. =
4 d o e TS——
O @ i DO~ ™~ ST MNOT NSO
R ] I AR RCRC] ! crVihMm—o
g9 0 [RRs paps P2 FRAGRAA
T T T T T T T T T T T T T T T T T
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f1 (ppm)
. 13
Figure S29. "CNMR spectrum of ZL15
Parameter Value
1 Data File Name Cif Users/ Apple
Computer, Desktop/ ZL
PROTON/ ZL-16/ 2 fid
2 Title 2L-16.2.fd
3 Comment Zulfiqar f ZL-16 | DMSO
Islamia Univ.
Bahawalpur
BB
4 origin Bruker BioSpin GmbH
5 Owner nmr.
6 Site
7 Instrument Avance Neo 500
8 Author
5 Solvent DMSO
10 Temperature  298.0
11 Puise Sequence zgpg
12 Experiment. 1D
13 Probe 28107_0198 (PH BBL
5005B H-BB-D-05 Z)
14 Number of 9360
Scans
15 Receiver Gain  101.0
16 Relaxation 20000
Delay
17 Pulse Width 16.0000
18 Presaturation
Frequency
C19 19 Acquistion 05439
C7 Time
20 Acquisition 2023-07-20T16:35:33
C18C10 Oute
C16 9 21 Modification  2023-07-20T16:35:28
Date
i 22 Class
Cl‘ 23 Spectrometer 125,82
Frequency
21 24 Spectral Width 301205
C3 25 Lowest -654.3
Frequency
! ! 26 Nucleus 13¢
27 Acquired Size 16384
28 Spectral Size 65536
; ) - .——‘#T
w rO-AONQOAMOROYTNTNNOY @ SR0YRYY a
o MM A0S OM0WwT OO N0 T O -
~ WWWNnWmMmMOOO e oo el O O Lo lNe i) o) e\ RN R v o ) o
I IR R Rl LR R R b b b b A D b S P e Jha Jha [aRGRuRGRROR -
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Figure S30. >*CNMR spectrum of ZL16
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Figure S31. UV-VIS spectrum of ZL11, ZL11Mn, ZL11Zn
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Figure S32. UV-VIS spectrum of ZL12, ZL12Mn, ZL12Zn
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Figure.S33. UV-VIS spectrum of ZL.13, ZL13Mn, ZL13Zn
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Figure S34. UV-VIS spectrum of ZL14, ZL14Mn, ZL14Zn
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Figure S35. UV-VIS spectrum of ZL15, ZL15Mn, ZL15Zn
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Figure S36. UV-VIS spectrum of ZL16, ZL16Mn, ZL16Zn
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File: ZL.11
Sample: ZULFIQAR ALI SHAHID / ISLAMIA UNIVESITY / BAHAWALPUR

Instrument: JEOL 600H-1
Inlet: Direct Probe

HEJ-ICCBS
12/6/2022 10:00:13 AM

Date Run: 12-06-2022 (Time Run: 09:35:29)

Ionization mode: EI+

Run By: MASS LAB 104

Scan: 15
[Base: m/z 300; 9.3%FS TIC: 1432485 #lons: 477
100+ L e
1200
o
0 92.0 B
189.0 HO, N=—=N OH
ZL11
60 m/z=282.25
% 1109
265.1
710
2371
02150 249.1 X 375.1 410.1 ap1
it . Ll “‘7" I B o o ;
200 250 300 350 400 450 500
.
Figure S37. Mass spectrum of ZL.11
HEJ-ICCBS
12/6/2022 2:39:08 PM -
File: ZL12 Date Run: 12-06-2022 (Time Run: 14:32:52)
Sample: ZULFIQAR ALI SHAHID / ISLAMIA UNIVESITY / BAHAWALPUR
Instrument: JEOL 600H-1 Run By: MASS LAB 104
Inlet: Direct Probe Ionization mode: EI+
Scan: 12-13
(Base: m/z 230; 17.4%FS TIC: 3080701 #lons: 641,
100- 200
o
80
iy
o OH
77.0 105.0
=N
24
e N= zr12
so- m/z=404.80
% 214.0 I
a6 181.0 cl
40-|
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a0 162.0 AL
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Figure S38. Mass spectrum of ZL12
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HEJ-ICCBS
4/20/2022 9:17:48 AM

File: ZL13 Date Run: 04-20-2022 (Time Run: 09:11:52)
Sample: AQSA BARI/ ISLAMIA UNIVERSIRTY / BAHWALPUR
Instrument: JEOL 600H-1

Inlet: Direct Probe ITonization mode: EI+

Run By: MASS LAB 104

can: 11-15
[Base: m/z 120; 23.1%FS TIC: 1173851 #lons: 862
100, 120.0
80+ 162.0 o}
o
N=N OH
604 ZL13
m/z=280.27
CH.
% 92.0 3
40-|
20+
64.0
439
50.9 77.0 1050 380.2
N Jul | 13401400 | 1761 2081 3334 249.1 2651 L B w62
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.
Figure S39. Mass spectrum of ZL13
HEJ-ICCBS
12/6/2022 11:07:52 AM
File: ZLL14 Date Run: 12-06-2022 (Time Run: 10:54:02)
Sample: ZULFIQAR ALI SHAHID / ISLAMIA UNIVESITY / BAHAWALPUR
Instrument: JEOL 600H-1 Run By: MASS LAB 104
Inlet: Direct Probe Ionization mode: EI+
Scan: 19-21
[Base: m/z 263; 13.8%FS TIC: 3358595 #lons: 782
100 263.1
o
. /
o OH
80+ —~N
o 9 N7 zr14
3472 m/z=439.24
229.1
39.0
(g 210’ 2151
Cl
%

Figure.S40. Mass spectrum of ZL14
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File: ZL15

Instrument: JEOL 600H-1
Inlet: Direct Probe

HEJ-ICCBS
12/6/2022 10:13:23 AM

Date Run: 12-06-2022 (Time Run: 10:01:04)
Sample: ZULFIQAR ALI SHAHID / ISLAMIA UNIVESITY / BAHAWALPUR

Ionization mode: EI+

Run By: MASS LAB 104

[Scan: 15-16
Base: m/z 300; 9.1%FS TIC: 1282887
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Figure.S41. Mass spectrum of ZL15

File: ZL16

Instrument: JEOL 600H-1
Inlet: Direct Probe

NneJ-1rewns

4/20/2022 9:55:28 AM

Date Run: 04-20-2022 (Time Run: 09:48:30)
Sample: AQSA BARI/ ISLAMIA UNIVERSIRTY / BAHWALPUR

Tonization mode: EI+

Run By: MASS LAB 104

Scan: 7
[Base: m/z 120; 17.3%FS TIC: 901813
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Figure.S42. Mass spectrum of ZL16
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