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'H NMR spectrum of compound (2)
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0 0 &3 1= & @ & &
e e o™ Parameter Value
)
1 Data File Name C:f Users/ ASUS/
AppData/ Localf
Temp/
C5UF427mTOWd305
(o] pOi3Fbw/ Esfand/
355/ fid
N N Pal 2 Tite Esfand.355.fid
= 3 Comment Dr.Shiri- code Mo-
| Cli(tirehdast)-
T 4 Origin Bruker BioSpin
O\N SN GmbH
| 5 Owner root
o CH 6 Site
3
7 Instrument spect
8 Author
9 Solvent CDCI3
10 Temperature 2943
11 Pulse Sequence zg30
12 Experiment 1D
13 Probe 5 mm PABBO BB-1H/
D Z-GRD 2104275/
0252
14 Number of Scans 64
15 Receiver Gain 202.0
16 Relaxation Delay 1.0000
17 Pulse Width 15.0000
18 Presaturation
Freguency
19 Acquisition Time 0.9999
20 Acquisition Date 2023-03-13T11:23:
00
21 Modification Date  2025-04-06T15:22:
22
22 Class
23 Spectrometer 300.81
Frequency
U 24 Spectral Width 6009.6
,_/J 25 Lowest Frequency  -1147.2
26 Nucleus 1H
27 Acquired Size 6009
T T 28 Spectral Size 65536
35 g 29 Digital Resolution ~ 0.09
v v =
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 0
1 (ppm)
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13C NMR spectrum of compound (2)
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Parameter

Data File Name

Title
Comment

Origin
Owner

Site
Instrument
Author

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans
15 Receiver Gain

16 Relaxation Delay
17 Pulse Width

18 Presaturation

Frequency

19 Acquisition Time
20 Acquisition Date

21 Moadffication Date

22 Class

23 Spectrometer

Frequency

24 Spectral Width

25 Lowest Frequency
26 Nucleus

27 Acquired Size

28 Spectral Size

29 Digital Resolution

Value
C:/ Users/ ASUS/
AppData/ Local/
Temp/
BPLTASUFRpKHzB+KO
HSobA/ Esfand/ 356/
fid
Esfand. 356.fid
Dr.Shiri- code Mo-
Cltirehdast)-
Bruker BioSpin GmbH
root

spect

cociz
295.2
zgpg30
pbv}

5 mm PABBO BB-1H/
D Z-GRD 7104275/
0252

600
202.0
2.0000
10.0000

1.8088
2023-03-13T12:02:0
1]

2025-04-06T15:28:5
5

75.65

18115.9
-1494.8
13C
32768
65536
0.28
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'H NMR spectrum of compound (3)
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Parameter
Data File Name

2 Tite
Comment

w

Origin
Owner

Site

Instrument
Author

Solvent

10 Temperature

11 Pulse Sequence
12 Experiment

13 Probe

4
5
6
7
8
9

14 Number of Scans

15 Receiver Gain

16 Relaxation Delay

17 Pukse Width

18 Presaturation
Frequency

19 Acquistion Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency

26 Nucleus

27 Acquired Size

28 Spectral Size

29 Digital Resolution

Value
C:/ Users/ Atefe/
AppDatz/ Local/
Temp/
DNILbEXQS6m71C]5y
XMkKwi/ Mehr/ 55/ fid
Mehr.55.fid

DrShirk code
DE1(tirehdast)-
Bruker BioSpin GmbH
root

spect

cociB

295.0

930

1

5 mm PABBO BB-1H/
D Z-GRD Z104275/
0252

128
158.2
1.0000
15.0000

0.9993
2023-09-25T10:52:00
2025-08-25T17:41:52

300.81

6009.6
-1147.2
1H
6009
65536
0.09
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13C NMR spectrum of compound (3)

1 (ppm)
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Parameter
Data File Name

~

Title
Comment

w

-

Origin

Owner
Site

Instrument
Author

Solvent

10 Temperature

11 Pulse Sequence
12 Experiment

13 Probe

W@~ @

14 Number of Scans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Datz

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency

26 Nucleus

27 Acquired Sze

28 Spectral Sz

29 Digital Resolution

Value
C:/ Users/ Atefe/
AppDataf Localf
Temp/
6nIZ+0mSQHSHM+]
YXXgEmg/ Mehr/
140/ fid

Mehr.140.fid
DrShirt- code
D.El(tirehdast)-

Bruker BioSpin
GmbH

root
spect

cocB
258
20pg30
1D

5 mm PABBO BB-1H/
D Z-GRD 7104275/
0252

12000
202.0
2.0000
10.0000

1.8088
2023-09-29T11:48:00
2025-08-26T15:16:18

75.65

18115.9
-1494.8
13C
32768
65536
0.28

S5




'H NMR spectrum of compound (1)
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Parameter

Data File
Name

Title
Comment
Origin
Owner
Site
Instrument
Author
Solvent

Couwown s wN

10 Temperature
11 Pulse

Sequence
12 Experiment
13 Probe

14 Number of
Scans

15 Receiver Gain

16 Relaxation
Delay

17 Puise Width

18 Presaturation
Frequency

19 Acquisition
Time

20 Acquisition

21 Modification
Date

22 Class

23 Spectrometer
Frequency

24 Spectral
Width

25 Lowest
Frequency

26 Nucleus

27 Acquired Size

28 Spectral Size

29 Digital
Resolution

Value
C:/ Users/ ASUS/ AppData/
Local/ Temp/
eyCKRIDDQ3Gyaj9X93KIRQ/
Tir/ 742/ fid
Tir742.fid
Dr. Shiri- code MNH(tiredast)-
Bruker BioSpin GmbH
root

spect

DMSO
296.4
2g30

1D

5 mm PABBO B8-1H/ D Z-
GRD 7104275/ 0252

128

1439
1.0000

15.0000

0.9999
2024-07-18T12:44:14

2025-07-22T15:39:50

300.81

6009.6

-1147.3

1H
6009
65536
0.09




13C NMR spectrum of compound (1)

1 (ppm)
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Parameter

a3 File Kame

[N

Tite
‘Comment

")

Origin
Owner
Sie

4
5

6

7 Instrument
8 Author

9

Sokent
10 Temperature
11 Pulsa Sequence
12 Experiment
13 Probe

14 Number of Scars

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Fraquency

24 Spectral Width

25 Lowest Frequency

26 Nucleus

27 Acquired Size

28 Spectral Size

29 Digital Resolution

Value

C:f Users{ ASUS/ AppData/
Local/ Temgp/
xS08CoVKRDGZmsrhSdcsA/
Esfand/ 358/ fid
Esfand.356.fid

DeShirk- code Mo-
MH{tirehdast)-

Bruker BioSpin GmbH

root

spect

DMSO

2957

2gpg30

1D

5 mm PABB0 BB-1H/ DZ-GRD
2104275/ 0252

1024
202.0
2.0000
10.0000

1.B08R
2023-03-13T13:15:00
2025-07-22T15:04:59
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'H NMR spectrum of compound (4a)

Parameter

Data Fiie Name

2 Tite
3 Comment

Origin
Qwner
Site

Instrument
Author

wom N oom e

Solvent

10 Temperature
11 Puke Sequence
12 Experiment

13 Probe

14 Nurmber of Scans

15 Receier Gain

16 Relaxation Delay

17 Puke Width

18 Presaturation
Fraquency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency

26 Nucleus

27 Acquired Size

28 Spectral Sze

29 Digital Resolution

Value
C:f Users/ ASUS/
AppData/ Local Temp/
RarsDRa6960.33716/
Dr. Delnavaz| 41/ fid
Dr. Delnavazi.41.fid
Tiredast- code
ISOPROP
Bruker BoSpin GmbH
root

spect

DMSD
543
2930
jLe)

5 mm PABBO BE-1H/ D
Z-GRD Z104275/ 0252

16
158.2
1.0000
15.0000

5.4526
2023-04-18T22:15:00
2023-04-16T22:15:00

300.81

6009.6
-1147.2
1H
32768
65536
0.08
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13C NMR spectrum of compound (4a)
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Parameter

[

Data File Name

(9]

Title
Comment

w

-

Qrigin
Owner
Site

Instrument
Author

@~ o

)

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Mumber of Scans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency

26 Nucleus

27 Acquired Size

28 Spectral Size

29 Digital Resolution

Value

C:/ Users/ ASUS/
AppData/ Local/

Temp/
3p1FcgxSSU713KE7
ICwCA/ Farvardin
2/ 42f fid

Dr. Delnavazi.42.fid

Tiredast- code
ISOPROP

Bruker BioSpin
GmbH

root
spect

DMSO

294.9

2gpg30

1

5 mmPABBO
BB-1H/ DZ-GRD
Z104275/ 0252

526
202.0
2.0000
10.0000

1.8088
2023-04-18T722:49:
00

2025-04-06T15:11:
54

75.65

18115.9
-1494.8
13C
32768
65536
0.28
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'H NMR spectrum of compound (4b)
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Parameter

Value

Deta File Name C:/ Users/ ASUS/

AppOata/ Local/ Temp/
mEDXR

+0GQMQAMIEDYSde9A/
Dx. Delnavazif 47/ fid

2 Tite Dx. Delnavazi.47.fid
3 Comment Tiredast- code OMe
4 Origin Bruker BioSpin GmbH
5 Owner root
6 Site
7 Instrument spect
8 Author
9 Sohent DMSO
10 Temperature  294.2
11 Pulse Sequence 2930
12 Experiment 1D
13 Probe 5 mm PABEO BB-1H/ DZ-
GRD Z104275/ 0252
14 Number of 34
Scans
15 Receiver Gain  79.2
16 Relaation 1.0000
Delay
17 Pulse Width 15.0000
18 Presaturation
Frequency
19 Acquisition 5.4526
Time

20 Acquisition Date 2023-04-19T00:22:00

21 Modification
Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest
Frequency

26 Nucleus

27 Acquired Sze

28 Spectral Size

29 Digital
Resolution

2025-07-15T18:12:09

300.81

6009.6
-1147.2

1H
32768
65536
0.09
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13C NMR spectrum of compound (4b)
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Parameter

Data Fie Name

11 Pulse Sequence
12 Experiment
13 Probe

14 Number of Scans

15 Receiver Gain

16 Relxation Deby

17 Pulse Width

18 Presaturation
Frequency

19 Acguisition Time

20 Acguisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency

26 MNucleus

27 Acquired Size

28 Spectral Size

A% Pl Bk

Vale

C:f Users{ ASUS/
AppData/ Localf
Temp/
a3xHaj?vSusS03Cca
QUsANW/
Farvardin 2/ 48/
fid

Dr. Delnavazi.
48.fid
Tiredast- code
OMe

Bruker BioSpin
GmbH

oot
spect

DMED
205.0
zgpg30
]

S mm PABBO
BB-1H/ D Z-GRD
Z104275/ 0252

256
202.0
2.0000
10.0000

1.8088
2023-04-19T00:39
00
2025-07-15T20:05
23

75.65

18115.9
-1494.8
13C
32768
65536

n e
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'H NMR spectrum of compound (4c)
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Parameter

Deta File Name

Title
Comment
Origin
Owner
Site

CT

7 Instrument
8 Author

9 Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of
Scans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest
Frequency

26 Nucleus

27 Acquired Size

28 Spectral Size

29 Digital
Resolution

Value

C:/ Users/ ASUS/ AppData/
Local/ Temp/
kPZXUBOTy2HA6084fbOHa/
Dr. Delnavazi/ 43/ fid

Dr. Delnavazi.43.fid
Tiredast- code OH

Bruker BioSpin GmbH

root

spect

DMS0
294.2
2930
D

5 mm PABBO B8-1H/ D Z-GRD
7104275/ 0252

16

127.3
1.0000
15.0000

5.4526
2023-04-18T22:55:00
2025-07-14T17:41:58

300.81

6009.6
-1147.2

1H
32768
65536
0.09
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13C NMR spectrum of compound (4c)

womo o rowor~o
] “@ Taenna 2 =~
e g nonods é g Farameter Value
e - T TTT Y 1 Dafta File Name C:/ Users/ ASUS/ AppData/
N = NSNS Localf Temp/
JivzA1METzm1IMi9hko1Rg/
Farvardin 2/ 44/ fid
2 Tite Dr. Delnavazi.44.fid
3 Comment Tiredast- code OH
4 Origin Bruker BioSpin GmbH
5 Owner root
6 Site
7 Instrument  spect
8 Author
9 Solvent DMSO
10 Temperature  294.8
11 Pulse 2gpg30
Sequence
12 Experiment 1D
13 Probe 5 mm PABBO BB-1H/ D Z-
GRD Z104275/ 0252
14 Number of 1024
Scans
15 Receiver Gain  202.0
16 Relaxation 2.0000
Delay
17 Pulse Width 10.0000
18 Presaturation
Frequency
19 Acquisition 1.8088
Time
20 Acquisition 2023-04-19T00:02:00
Date
21 Modification  2025-07-15T18:37:54
Date
22 Class.
23 Spectrometer 75.65
Frequency
24 Spectral Width 18115.9
25 Lowest -1434.8
Frequency
26 Nucleus 13C
L l 27 Acquired Size 32768
. L " " "
L g L N . AR b 28 Spectral Size 65536
29 Digital 0.28
Resolution
T T T T T T T T T T T T T T T T T T 1l
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1 (ppm)
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'H NMR spectrum of compound (4d)

Parameter

Data File Name

Title
Comment
Origin
Owner
Site
Instrument
Author

C om N oon s W

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency

26 Nucleus

27 Acquired Size

28 Spectral Size

29 Digital Resolution

Value

C:/ Users/ ASUS/
AppData/ Local/ Temp/
XXsabpAtQWGMDIWIt
NCzgw/ Dr. Delnavazif
38/ fid

Dr. Delnavazi. 38.fid
Tiredast- code CI
Bruker BioSpin GmbH
root

spect

DMSO

294.2

2930

D

5 mm PABBO BB-1H/ D
Z-GRD Z104275/ 0252

16
158.2
1.0000
15.0000

5.4526
2023-04-18T21:39:00
2025-07-14T16:59:59

300.81

6009.6
-1147.2
1H
32768
65536
0.09
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13C NMR spectrum of compound (4d)

Parameter
Data File Name

Title
Comment
Origin
Owner

Site
Instrument
Author
Solvent

10 Temperature

R T

11 Pulse Sequence
12 Experiment
13 Probe

14 Number of Scans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency

26 Nucleus

27 Acquired Size

28 Spectral Size

29 Digital Resolution

Value
C:/ Usersf ASUS/
AppData/ Local/ Temp/
SxvNdRyUTn
+AMTOaRX35vw/
Farvardin 2/ 39/ fid
Dr. Delnavazi.39.fid
Tiredast- code Cl
Bruker BioSpin GmbH
roat

spect

DMSO
295.0

2gpg30

1D

5 mm PABBO BE-1H/ D Z-
GRD Z104275/ 0252

260
202.0
2.0000
10.0000

1.8088
2023-04-18T21:57:00
2025-07-15T20: 18:42

75.65

18115.9
-1494.8
13C
32768
65536
0.28

1 (ppm)
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'H NMR spectrum of compound (4e)
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Parameter

Data File Name

Title
Comment
Origin
Qwner
Site

Instrument
Author

[ R AT A N

Solvent

10 Temperature

11 Puke Sequence
12 Experiment

13 Probe

14 Nurrber of Scans
15 Receiver Gain
16 Relaxation Delay
17 Pulse Width

18 Presaturation

Frequency

19 Acquisition Time
20 Acqguisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency

26 Nucleus

27 Acguired Size

28 Spectral Size

29 Digital Resolution

Value

C:/ Users/ ASUS/
AppData/ Local/
Temp/
BLBYWSIRzOJICdN
alladg/ Dr
Delnavazi/ 36/ fid
Dr. Delnavazi.36.fid
Tiredast- code Br
Bruker BioSpin GrmbH
root

DMSO

294.1

2930

D

5 mm PABBO BB-1H/

D Z-GRD 2104275/
0252

16

99.2
1.0000
15.0000

5.4526
2023-04-18T21:24:0
0

2025-07-14T16:45:5
7

300.81

6009.6
-1147.2
1H
32768
65536
0.09

1.001
1,09+_
J1.08,

12 " 10 9 8 7 6
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13C NMR spectrum of compound (4€)

~ wo NOoOWw®Wo o
T 29 TmmaTae ® 2 =
88 I5gpdRd g 5 g ot e/ sers 4505/

ile Name  C:f Users;

[ VNSNS AppDats/ Local/ Temp/
GbU+SXgPTBKs
$0183dnaw/ Farvardin
2/ 37/ fid

2 Title Dr. Delnavazi.37.fid
3 Comment Tiredast- code Br

4 Qrigin Bruker BioSpin GmbH
5 Owner raot

6 Site

7 Instrument spect

8 Author

9 Solvent DMSO

10 Temperature 2948
11 Pulse Sequence zgpg30
12 Experiment 1D

13 Probe 5 mm PABBO BB-1H/ D
Z-GRD 7104275/ 0252

14 Number of 128

Scans
15 Receiver Gain ~ 202.0
16 Relaxation 2.0000
Delay

17 Pulse Width 10.0000
18 Presaturation
Frequency
19 Acquisition 1.8088
Time
20 Acquisition Date 2023-04-18T21:33:00
21 Modification 2025-07-15T20:23:04

Date

22 Class

23 Spectrometer  75.65
Frequency

24 Spectral Width  18115.9

25 Lowest -1434.8
Frequency

26 Nucleus 13C

27 Acquired Size 32768
28 Spectral Sze 65536

29 Digital 0.28
Resolution
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1 (ppm)
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'H NMR spectrum of compound (4f)
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Parameter

Data File Name

Title
Comment
Origin
Owner

Site
Instrument
Author

RGN

9 Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest
Frequency

26 Nucleus

27 Acquired Size

28 Spectral Size

29 Digital Resolution

Value

C:/ Users/ ASUS/ AppData/
Local/ Temp/
XrfX1ZQeTHWv4EGTwWPSzoA/ Dr.
Delnavazi/ 49/ fid

Dr. Delnavazi.49.fid

Tiredast- code NO2

Bruker BioSpin GmbH

root

spect

DMSO
294.4
2930
10

5 mm PABBO BB-1H/ D Z-GRD
Z104275/ 0252

88
181.4
1.0000
15.0000

5.4526
2023-04-19T14:
2025-07-15T18:26:10

300.81

6009.6
-1147.2

1H
32768
65536
0.08
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13C NMR spectrum of compound (4f)

Parameter

Data File Name

2 Tite
Comment
Origin

F

Owner
Site

5

6

7 Instrument
8 Author

9

Solvent
10 Temperature
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D20-exchangeable spectrum of compound (4a)
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