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Experimental
General Information

Iron fluoride, Molecular sieve 4A, p-toluenesulfonyl chloride (99%), different aromatic
amines, cyclohexane (>99.5%), phenyl hydrazine derivatives, trimethylsilyl azide (99%),
dimedone (95%), aromatic aldehydes, ammonium acetate etc. were purchased from Sigma
Aldrich and used without any purification unless otherwise stated. The progress of reactions
was monitored using thin layer chromatography (TLC) on silica gel 60 aluminium-backed
plates 0.063-0.200 mm. Analytical grade solvents such as, ethanol, ethyl acetate, n-hexane
were used. For TLC plate visualization, UV irradiation at 254 nm was used. The TLC
staining reagents, KMnO, or vanillin were also used (where required) for visualization of
TLC plates. Infrared (IR) spectra were recorded on Bruker Vector-22 spectrometer. The
Bruker spectrometers of 300 MHz, 400 MHz, or 500 MHz were used for 'H and 3C NMR
spectroscopic data. The chemical shifts were recorded on the J-scale (ppm) using residual
solvents as an internal standard (DMSO; 'H 2.50, 3C 39.43 and CHCl;; 'H 7.26, 13C 77.16).
Coupling constants were calculated in Hertz (Hz) and multiplicities were labelled s (singlet),
d (doublet), t (triplet), q (quartet), quint (quintet) and the prefixes br (broad) or app (apparent)
were used. Mass spectra (EI" and FAB) were recorded on Finnigan MAT-321A, Germany.

Melting points of solids were determined using a Stuart™ melting point SMP3 apparatus.



Figure-S1: (a) size and morphology of molecular sieves (b) Particle size distribution

respectively.
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Scheme-S1: Fisher indole synthesis 6a-6h of different substituted indoles by using solid
supported catalyst (FeF3/MS 4A). Note: Reactions have been carried out by solid supported
catalyst (wt% 1/1, 100 mg) in ethanol



General procedure for the synthesis of indole derivatives

An oven dried flask was charged with FeF; supported crushed molecular sieves 4A (100 mg),
and ethanol (5 mL). To the reaction flask, subsequently, the substituted phenyl hydrazine
hydrochloride (1 mmol, 1 equiv.), cyclohaxanone (1 mmol, 1 equiv.) was added at room
temperature and mixture was heated at reflux (78-80 °C) for 1 h until the completion of
reaction as monitored via TLC (ethyl acetate : hexane = 1:9). The crude product was purified
with gradient eluents EtOAc/Hexane (1:9 to 1:1) to get the corresponding pure products (6a-
d) in different yields.

2,3,4,9-Tetrahydro-1H-carbazole (6a)

Slightly yellow color, yield 70 %, 119 mg, M.P. 116-118 °C, (Lit. 117.4-118.9 °C) [l IR vy,
cml: (Solid, KBr) 3398 (NH), 1655 C=C, 1585, 1446, 1233 . 'H-NMR (400 MHz, DMSO-
ds): oy 10.58 (1H, brs, NH), 7.30 (1H, d, ArH, J= 8.0 Hz), 7.21 (1H, d, ArH, J= 8.0 Hz), 6.95
(1H, t, ArH, J= 8.0 Hz), 6.90 (1H, t, ArH, J= 8.0 Hz), 2.67 (2H, app t, CH, - 6.0 Hz), 2.60
(2H, app t, CH,, J-6.0 Hz), 1.81-1.79 (4H, m, 2CH,). ESI-MS, m/z (M*1) 172.1.
6-Methyl-2,3,4,9-tetrahydro-1H-carbazole (6b)

Slightly yellow color, Yield 67%, 124 mg, M.P. 141-143 °C, (Lit. 142-144 °C) 31 IR vy,
cm!: (Solid, KBr) 3394 (NH), 3021, 1651 C=C, 1589, 1468, 1195. 'TH-NMR (400 MHz,
DMSO-dg): oy 10.42 (1H, brs, NH), 7.10 (2H, app d, ArH, J= 8.0 Hz), 6.78 (1H, d, ArH, J=
12.0 Hz), 2.67 (2H, app t, CH,, J= 4.0 Hz), 2.58 (2H, app t, CH,, J= 4.0 Hz), 2.33 (3H, s,
CH,), 1.81-1.75 (4H, m, 2CH,). ESI-MS, m/z (M*1) 186.13.
6-Fluoro-2,3,4,9-tetrahydro-1H-carbazole (6¢)

Yellow color, Yield 73%, 138 mg, M.P. 94-96 °C, (Lit. 94-95 °C) 41, IR vy, cm!: (Solid,
KBr) 3406 (NH), 1626, 1583, 1480,1230. '"H-NMR (400 MHz, DMSO-dy): dy 10.69 (1H, brs,
NH), 7.20 (1H, dd, ArH, J = 8.0, 4.0 Hz), 7.05 (1H, d, ArH, J = 8.0 Hz), 6.80 (1H, app td,
ArH, J = 8.0, 4.0 Hz), 2.67 (2H, app t, CH,, J= 4.0 Hz), 2.56 (2H, app t, CH,, J = 4.0 Hz),
1.78 (4H, m, 2CH,). ESI-MS, m/z (M*1) 190.1.

6-Bromo-2,3,4,9-tetrahydro-1H-carbazole (6d)

Pale yellow color, Yield 63%, 156 mg, M.P. 152-154 °C, (Lit. 152.6-154.1 °C) Bl IR vyax,
cm!: (Solid, KBr) 3404 (NH), 1617, 1577, 1465 'H-NMR (400 MHz, DMSO-ds): oy 10.84
(1H, brs, NH), 7.46 (1H, s, ArH), 7.19 (1H, d, ArH, J= 8.0 Hz), 7.07 (1H, d, ArH, J = 8.0
Hz), 2.67 (2H, app brs, CH,), 2.56 (2H, app brs, CH,), 1.78 (4H, app brs, 2CH,) Bl. ESI-MS,
m/z (M + H) 250.

6-Methoxy-2,3,4,9-tetrahydro-1H-carbazole (6¢)



Pale yellow color, Yield 69%, 138 mg, M.P. 107-109 °C, (Lit. 106-108 °C) [2l. IR vy, cm):
(Solid, KBr) 3389 (NH), 1624, 1591, 1484, 1219. 'H-NMR (400 MHz, DMSO-dg): oy 10.39
(1H, brs, NH), 7.10 (1H, d, ArH, J= 8.0 Hz), 6.80 (1H, d, ArH, J = 4.0 Hz), 7.19 (1H, dd,
ArH, J= 8.4, 4.0 Hz), 3.72 (3H, s, CH3-0), 2.65 (2H, app t, CH,, J = 4.0 Hz), 2.56 (2H, app
t, CH,, J=4.0 Hz), 1.81-1.75 (4H, m, 2CH,) 1. ESI-MS, m/z (M + H) 202.1.
6-Chloro-2,3,4,9-tetrahydro-1H-carbazole (6f)

Off-white colour, Yield 59%, 121 mg, M.P. 161-163 °C, (Lit. 162-163 °C) [2], IR vy, cm™':
(Solid, KBr) 3404 (NH), 1578, 1468, 1231. 'TH-NMR (400 MHz, DMSO-ds): 5 10.82 (1H,
brs, NH), 7.33 (1H, d, ArH,J=3.0 Hz), 7.23 (1H, d, ArH,J = 8.0 Hz), 6.94 (1H, dd, ArH,J =
12.0, 4.0 Hz), 2.68 (2H, app t, ArH,J = 8.0 Hz), 2.56 (2H, app t, CH,, J= 8.0 Hz), 1.82-1.75
(4H, m, 2CH,), 1.82 (4H, m, 2CH,). ESI-MS, m/z (M + H) 206.1
5-Nitro-2,3,4,9-tetrahydro-1H-carbazole (6g)

Orange color, Yield 30%, 78 mg, M.P. 150-152 °C, (Lit. 152 °C) 6] IR vy, cm': (Solid,
KBr) 3351 (NH), 1672, 1567, 1468, 1271. '"H-NMR (400 MHz, DMSO-dg): oy 11.60 (1H,
brs, NH), 7.72 (1H, d, ArH, J= 8.0 Hz), 7.66 (1H, d, ArH, J=12.0 Hz), 7.15 (1H, t, ArH, J=
10.0 Hz), 2.80-2.73 (4H, m, 2CH,), 1.82-1.74 (4H, m, 2CH,). ESI-MS, m/z (M + H) 217.1.
7-Nitro-2,3,4,9-tetrahydro-1H-carbazole (6h)

Orange color, Yield 11%, 28 mg, M.P. 168-170 °C, (Lit. 169 °C) ], IR v, cm™: (Solid,
KBr) 3392 (NH), 1650, 1547, 1462, 1221. 'TH-NMR (400 MHz, DMSO-dy): oy 11.52 (1H,
brs, NH), 8.17 (1H, d, ArH, J = 2.8 Hz), 7.85-7.82 (1H, dd, ArH, J = 12.0, 4.0 Hz), 7.50 (1H,
d, ArH, J = 12.0 Hz), 2.78 (2H, app t, CH,, J= 8.0 Hz), 2.56 (2H, app t, CH,, J= 8.0 Hz),
1.83-1.80 (4H, m, 2CH,). ESI-MS, m/z (M + H) 217.1.
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Scheme-S2: Synthesis of substituted 1H-tetrazoles.

2.3. Synthetic protocol for the synthesis 1H-Tetrazoles

In a typical procedure, the corresponding benzonitriles (1 mmol) were added with
trimethylsilyl azide (3 mmol) to an over dried reaction flask. 100 mg of prepared catalyst was
taken in reaction flask and rubber septum was capped tightly. The reaction mixture was
heated at 115-125 °C for formation of desired product in a reflux assembly, reaction was
monitored via TLC and was continued until complete disappearance of starting materials.
The catalyst was separated by filtration while the mixture was still hot. The filtrate was
allowed to cool down at ambient temperature. Ethyl acetate (15 mL) was used to dilute the
filtrate and washed with 1N hydrochloride (20 mL) in a separating assembly. The organic
layer was dried over anhydrous NaSQO,, followed by filtration. This filtrate was concentrated
under reduced pressure to get the final product as a solid.

5-(4-Fluorophenyl)-1H-tetrazole (8a)

Off-white colour, Yield 71%, 116 mg, 184-186 °C, (Lit. 185 °C) 78], IR vy, cm': (Solid,
KBr), 3663, 3416, 1664 C=N stretch, 1550 N=N stretch, 1164, 1121. 'H-NMR (400 MHz,
DMSO-dy): oy 8.09 (2H, app dd, ArH, J = 8.0, 4.0 Hz), 7.83 (2H, app t, ArH, J = 8.0 Hz). EI-
MS, m/z (%), 164.1 (62), 136 (100), 121 (33), 109 (87), 95 (17).
5-(4-Bromophenyl)-1H-tetrazole (8b)

Pale yellow colour, Yield 69%, 156 mg, M.P. 256-260 °C, (Lit. 257-258 °C) P11 TR vy,
cm!: (Solid, KBr), 3663, 3414, 1660 C=N stretch, 1563 N=N stretch, 1157. "H NMR (400
MHz, DMSO- dy): oy 7.98 (2H, d, ArH, J = 8.0 Hz), 7.83 (2H, d, ArH, J = 8.0 Hz). EI-MS,
m/z (%), 224 (23), 198 (100), 90(38), 75 (10).

5-(4-Methoxyphenyl)-1H-tetrazole (9c)



Rust colour, Yield 70 %, 123 mg, M.P. 226-228 °C, (Lit. 227 °C) P1, IR vy, cm': (Solid,
KBr), 3700, 3662, 3636, 3576, 3413, 1664 C=N stretch, 1550 N=N stretch, 1163. "TH-NMR
(400 MHz, DMSO-dq): 61 7.98 (2H, d, ArH, J = 8.8 Hz) 7.16 (2H, d, ArH, J = 8.8 Hz), 3.84
(3H, s, OCH;). FABP-MS, M*! (%), 177.0 (72).
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Scheme-S3: Synthesized of substituted phenyl 1,4-dihydropyridines.

2.4. Synthetic protocol for the synthesis of dihydropyridines

In a typical one pot synthesis, 5,5-dimethyl-1,3-cyclohexanedione (2.0 mmol) and
ammonium acetate (1.0 mmol), was added along with corresponding benzaldehyde
derivatives (1.0 mmol) in an oven dried round bottom flask. To the above reaction mixture
was added 100 mg of prepared transition metal based solid support catalyst. The reaction was
kept at reflux in ethanol for about 4-6 h, until the starting materials disappeared. It was then
cooled to ambient temperature, afterwards crushed ice was added to get precipitation. The
resultant precipitate was washed by ethyl acetate (3 x 15 mL). Column chromatography was
used where it was required for purifications. The dihydropyridines were obtained in solid
form with different yields.
3,3,6,6-Tetramethyl-9-(p-tolyl)-3,4,6,7,9,10-hexahydroacridine-1,8(2H,SH)-dione (12a)
Pale orange colour solid, Yield 61%, 221 mg, M.P. 272-276 °C, (Lit. >250 °C) 1] TR vy,
cml: (Solid, KBr) 3278 (NH), 1652, 1606, 1428, 1365. IH NMR (400 MHz, DMSO-ds): oy
9.22 (1H, brs NH), 7.02 (2H, d, J = 8.0 Hz, ArH), 6.94 (2H, d, J = 8.0 Hz, ArH), 4.75 (1H, s,
CH-9),2.44 (2H, d, J = 16.0 Hz, 2CHH), 2.31 (2H, d, J = 16.0 Hz, 2CHH), 2.17 (3H, s, Ar-



CH;), 2.16 (2H, d, J=16.0, 2CHH), 1.97 (2H, d, J = 16.0 Hz, 2CHH), 0.99 (6H, s, (CHs),),
0.85 (6H, s, (CH3),); EI-MS m/z 364.0 (M + H).
9-(2-Hydroxyphenyl)-3,3,6,6-tetramethyl-3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-
dione (12b)

Yellow colour solid, Yield 57%, 209 mg, M.P. 99-302 °C, (Lit. >300 °C) [12] IR v,,, cm™):
(Solid, KBr) 3545, 3283 (NH), 1623, 1368. 'H-NMR (400 MHz, DMSO-ds): dy 9.59 (1H, s,
OH), 9.44 (1H, s, NH), 6.92 (1H, t, ArH, J = 8.0 Hz), 6.86 (1H, app d, ArH J = 8.0 Hz), 6.68-
6.65 (2H, m, ArH), 4.84 (1H, s, CH), 2.45 (4H, app q, (CH;), J =16 Hz), 2.25 (2H, d, 2CHH
J=16.0 Hz), 2.07 (2H, d, 2CHH J = 16 .0Hz), 1.01 (6H, s, (CH3),), 0.88 (6H, s, (CH3),). EI-
MS, m/z (%). 365.1.

Molecular Docking Studies

The crystal structures of human carbonic anhydrase 11 (PDB id: 4qiy, 1.3 A), IX (PDB id:
6g9u 1.7 A) and XII (PDB id: 1jd0, 1.5 A) were downloaded from the Protein Data Bank
(PDB). All steps of ligand and receptor preparation (deletion of unwanted ligands, solvents
molecules, addition of hydrogen and charges etc.) were carried out using default settings in

BioSolvelT’s LeadIT software (LeadIT version 2.3.2; BioSolvelT GmbH, Sankt Augustin,

Germany, 2017, www.biosolveit.de/LeadIT). For each compound a total of 10 docked poses
were generated, out of these HYDE (a utility of LeadIT software) analysis of each pose was
carried out to find out the conformation with most favorable binding free energy, which was
selected for detailed evaluation of binding site interactions. For 3D visualization of these

binding site interactions Discover Studio Visualizer was used.


http://www.biosolveit.de/LeadIT
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TE 300.0 K

D1 2.00000000 sec
DO 1
======== CHANNEL MH =mscaazs
NUC1 1H

Pl 10.80 usec
PL1 3.00 dB
SFO1 400.0332002 MHz
F2 - Processing parameters
SI 32768

SF 400.0300041 MHz
WDwW EM

SSB 0

LB 0.30 Hz
GB 0

PC 0.20
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[y \
DEEDAR ALI/DR.HAMEED/DA.I.24A ~n—"
1H
\ \@/
S
O\\
[}
|
1 —
“_ N |
A Ut 0 VU | OO VR
; ISP P e _ SR
12 11 10 9 8 7 6 5 4 3 2 1 ppm
o [=1{=-11,] L]
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Current Data Parameters
NAME oct24-16
EXPNO 5
PROCNO

1

F2 - Acquisition Parameters

Date_ 20161024

Time 14.45
INSTRUM spect
PROBHD 5 mm SEI 1H-13
PULPROG zg30

TD 65536
SOLVENT CMSO

NS 64

DS [V}

SWH 8012.820 Hz
FIDRES 0.122266 Bz
AQ 4.0994465 sec
RG 256

DW 62.400 usec
DE 6.50 usec
TE 300.0 K
Dl 2.0000000Q0 sec
TDO 1
————==== CHANNEL fl ===—=====
NUC1 18

Pl 10.80 usec
PL1 3.00 dB
SFOl

400.0332002 MHz

F2 - Processing parameters

SI 32768

SF 400.0300041 MHz
WDW EM

SSB Q

LB 0.30 Hz
GB 0

PC 0.20



DEEDAR ALI/DR.HAMEED/DA.I.Z24A
1H

—_T7.54

—7.52
—17.36
—17.

S R ———

 Mhdddaaddd |

T Mkl ML |

79 7.8 wﬂ qm 75 74 Nu 72 71

WO

I | ] LS I | ahaid I

70 69 68 67 66 65 64 63 62 ppm

3.12

Current Cat

NAME
EXPNG
PROCHO

e

i

F2 - Acquisition Parameters

Date 20181024

Time 15.45
INSTRUM spect
PRCBHD S == SEI 18-13
PULPROG zg30

D 85536
SOLVENT MsS0

NS =4

DS 0

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0854465 sec
RG 256

oW 62.400 usec
DE 6.50 usec
TE 300.0 X
Dl 2.00000000 sec
TDO 1
NUC1 1H

Pl 10.30 usec
PL1 3.00 a8
SFOl 400.0332002 MHz
F2 - Processing parameters
51 32768

SF 400.0300041 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 0.20



DEDAR/DR, ABDUL HAMEED/DA-I-52A/

n Mo
NN

MO~ WO NI~ — ~™m ~
AT ko elouEn 2 o
IR Y I 7 T Current Data Parameters
//%. NAME aprll-17
EXPNO 7
0 PROCNO 1
0/ Y4 F2 - Acquisition Parameters
N Date_ 20170411
S — Time 15.03
N 7 INSTRUM spect
\ / PROBHD 5 mm DUL 13C-1
— PULPROG zg30
I TD 32768
SOLVENT DMSO
NS 64
DS 0
SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 2.0447233 sec
RG 456.1
DW 62.400 usec
DE 6.50 usec
| TE 300.0 K
Dl 2.00000000 sec
D0 1
o
A\ \m amms===s CHANNEL fl ==ss====
N NUC1 1H
o Pl 8.40 usec
PL1 0 de
SFO1 400.1332010 MHz
| F2 - Processing parameters
SI 16384
SF 400.1300065 MHz
. . WDW EM
| _ : SSB 0
. R PP 1| B e S|, (RS- |, | T ) s mw 5 0.30 Hz
PC 1.00
~ e \RRARS e T T T AR mae e o AT RAR RS R
12 1 10 9 8 7 6 5 4 3 2 1 ppm
m| [¢]w|o © -~
Q2L S =
-l leiled[w ~N ©




DEDAR/DR, ABDUL HAMEED/DA-I-52A/

| TN
]
|
| _ !
: |
| /
I
! ,
\
lf i
.I i i i N e e R .
| T T T e BRsscEezed poaskzE bl REALERERN T S
8.1 8.0 7.9 7.8 7.7 7.6 7.5 7.4 7.3 7.2 ppm
; W

<)
BRUKER
(<

Current Data Parameters

NAME aprll-17
EXPNO 3
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170411

Time 15.03
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30

TD 32768
SOLVENT DMSO

NS 64

DS 0

SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 2.0447233 sec
RG 456.1

DW 62.400 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
TDO p !
======== CHANNEL fl ========
NUC1 1H

Pl 8.40 usec
PL1 0 dB

SFOl 400.1332010 MHz
F2 - Processing parameters
SI 16384

SF 400.1300065 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

BC 1.00



DEEDAR/DR, ABDUL HAMEED/DA-II-6A/
ICCBS.U.0.K/

7.71
7.69
7.56
7.40
7.38
7.09
7.07
7.05
6.78
6.77
6.69
6.67
6.65

aiaent- 13 7

/
=
\

-

2.38

T | AARARARAAS RAR T T

12 1" 10 9

TrTTT T

TTTTTTT T T

NAME
EXPNO
PROCNO

UKER

(>

Current Data Parameters

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

TE

Dl

TDO

NUC1
Pl
PL1
SFOl

5 mm DUL 13C-1

Hz
Hz
sec

62.400 usec

usec
K
sec

CHANNEL fl ===s====
8.40 usec

400.1332010 MHz

F2 - Processing parameters

SI
SF
WDW
SSB
LB
GB
PC

400.1300065 MHz

0.30 Hz



DEEDAR/DR, ABDUL HAMEED/DA-II-6A/
ICCBS.U.0.K/

<)
BRUKER
(>

g b4 sa 353 "R 868
= ~ ~ ~e e Y6 wwo
#N _ f \ / _ \ f \ /_\ Current Data Parameters
NAME dec26-17
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20171226
Time 16.10
INSTRUM spect
PROBHD S mm DUL 13C-1
PULPROG zg30
TD 32768
SOLVENT DMs0
NS 2
DS 0
SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 2.0447233 sec
RG 362
DW 62.400 usec
DE 6.50 usec
TE 300.0 K
Dl 2.00000000 sec
I TDO 1
I |
1 ======== CHANNEL {] ====ssaa
NUC1 1H
| | Pl 8.40 usec
| W\ PL1 0 dB
k f \ SFOl 400.1332010 MHz

F2 - Processing parameters

SI 16384

SF 400.1300065 MHz
WDW EM
SSB 0

L8 0.30 Hz
GB 0

BC 1.00

T T T
80 79 78 7.

M ALY WAL Lt

qm .wm .\h qu .\n ..._ 70 69 6.8 6.7 6.6 mm mh 63 6.2 ppm

N

ﬂ - fyZﬁL [=] -
S S e [a
(3] N N

-

1.99




DEEDAR/DR, ABDUL HAMEED/DA-II-8A/
ICCBS.U.O.K/ wosNg@ore

9.33
9.33

(@) H
&S
il !
] =
No n
a
o 7
S E
O\
I
o
()
=
| Ak . || I | PP
I T T T T T i | | B T T g | ™
12 1 10 9 8 7 6 5 4 3 2 1 ppm
8 bt ] P ] et 2
- ol =l =lcilcil = ]

<)
BRUKER
(>

Current Data Parameters

HAME dec26-17
EXPNO 4
PROCNO 1

F2 - Acguisition Parameters
Date_ 20171226
Time 16.23
INSTRUM spect
PROEHD 5 mm DUL 13C-1
PULPRCG 2930

D 32768
SOLVENT DMSO

NS 32

DS 0

SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 2.0447233 sec
RG 512

DW 62.400 usec
DE 6.50 usec
TE 300.0 K
Dl 2.00000000 sec
TDO 1
===ss=== CHANNEL fl ========
NUC1 1H

Pl 8.40 usec
PL1l Q0 a3

S5FO1 400.1332010 MHz
F2 - Processing parameters
s1 16384

SF 400.1300065 MHz
WDW EM

S55B 0

LB 0.30 Hz
GB 0

PC 1.00



DEEDAR/DR, ABDUL HAMEED/DA-II-8A/

ICCBS.U

.0.K/

-7
7.54

e,
—1.73

—6.78
—g.76

—6.66

—6.68
T—6.65

e M
MMM T RAdAAMAAMY | T T T T ™ T T T e I T T | jadd
79 78 77 76 75 74 73 72 71 70 69 68 67 66 6.5 ppm
~ ™~ o 1O Qo <
Wk 32 o

BRUKER

(>

Current Data Parameters

NAME dec26-17
EXPNO 4
PROCNO 1

F2 - Acquisition Parameters
Date_ 20171226
Time 16.23
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2930

TD 32768
SOLVENT DMSO

NS 32

DS 0

SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 2.0447233 sec
RG 512

DW 62.400 usec
DE 6.50 usec
TE 300.0 K
Dl 2.00000000 sec
TDO 1

mmmmms== CHANNEL f] =esss===
NUC1

1H
Pl 8.40 usec
PL1 0 dB
SFOl

400,1332010 Miz

F2 - Processing parameters

S1 16384

SF 400.1300065 MHz
WDW EM
SSB 0

LB 0.30 Hz
GB 0

PC 1.00




Dedar Ali/Dr,Abdul Hameed/DD-II-78/
1H

=——10.50
7
7
7
7}

W

| TR

y
-y
—
o
© 4
-]
~J -]
o

4 3

2

1

ppm

Current Data Parameters

NAME
EXPNO
PROCNO

Cesktcp
15
1

F2 - Acquisiticn Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
D

NUC1
Pl
PL1
SFO1

=== CHANNZL f1

20180809

18.48

spect

S mm SEI 1H-13
zg30

327€8

DMso

€4

]
8012.820 Hz
0.244532 Hz

2.0447233 sec

€62.400 usec
17.47 usec
300.0 K
2.00000000 sec
!

1H
10.83 usec
2.00 a8
393.933199%4 MH:z

F2 - Processing parameters
SI

SF
WDW
SSB
LB
GB
PC

32768
399.3300086 Muz
EM

0.30 Hz
1.00

—=m————e



Dedar Ali/Dr,Abdul Hameed/DD-I11-78/
1H

C><7)
BRUKER

Current
RAVME
EXZNC
PROCEO

Data Parametars
Caskrop

1

PZ - Acquisition Parasetess

Date_ 20130809
Time 13.43
INSTRCM spect
PROBHC 3 mm 3EI L1B-13
PULZRCG 2330
1 12748
SOLVENT cMSO
oo ~ o e R u3 54
e o moe o= oS o
e ~ e Cwow www Si 8712.320 Az
_ _ _ _ _ _ _ _ FIDIES 0.234332 42
AT 2.3447233 sec
25 131
oW 62.400 usec
DE 17.47 usec
b 300.0 K
D1 2.000000C0 sec
Tz0 1
amcssses CHANNEL £l ssesemes
] NUCL in
I | 1 1 10.63 usec
i PLL 2.30 43
# : ! ﬁ sFol 193.3331334 Mz
H 1 v= "y Fl - Procesaing paramelers
| c__ /\_ ST 32168
SF 193.3300048 Mz
Q ( wou ™
5B 2
— 13 .30 Hz
G3 []
pPC 1.00
1 T I T T I v I ~ T 1 1
75 74 7.3 7.2 71 7.0 6.9 6.8 6.7 ppm

W W e




Dedar Ali/Dr,Abdul Hameed/DD-II-82/
1H 4

—10.69
7.20
7.19
7.18
7.17
7.05
7.03
6.80
6.79
6.78
6.75

£
\

ZT

—_—2.67
===2.56

—.79

(>

@0

12 11 10

Current Data Parameters

NAME Desktop
EXPNO 13
PROCNO A

F2 - Acquisition Parameters
Date_ 20180809

Time 18.30
INSTRUM spect
PROBHD 5 mm SEI 1H-13
PULPROG zg30

TD 32768
SOLVENT DMSO

NS 64

DS 0

SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 2.0447233 sec
RG 128

DW 62.400 usec
DE 17.47 usec
TE 300.0 K

D1 2.00000000 sec
TDO b 8
======== CHANNEL f] ===s====
NUC1 1H

Pl 10.63 usec
PL1 2.00 dB
SFO1 399.9331994 MHz

S1

F2 - Processing parameters

32768
SF 399.9300086 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00



Dedar Ali/Dr,
1H

Abdul Hameed/DD-II-82/

—7.05

—1.03

—6.80

T—56.79

g 18

—6.75

0.97

0.98

Current Data Parametars

NAME Desktop
EXPNO 1]
PROCNO

1

F2 - Acquisiticn Parameters

Date_

Hz
Hz
sec

usec
usec
K
sec

usec
d8
MHz

MHz

Hz

20140809
Time 18.30
INSTRUM spect
PROBHD 5 mm SEI 1H-13
PULPROG zg30
D 32768
SOLVENT oMz0
NS 64
Ds Q
SWH 8012.820
FIDRES 0.244532
AQ 2.0447222
RG 128
DW 62.400
DE 17.47
TE 300.0
DL 2.00000000
TDO 1
==m===es CHANNEL fl sssssaza
NUC1 14
Pl 10.83
PL1 2.00
SFO1 393.9331994
F2 - Processing parameters
SI 32768
SF 399.9300086
WOW EM
SsB 0
LB 0.30
GB ']
PC 1.00



Dedar Ali/Dr,Abdul Hameed/DD-II-84/
1H

<)
BRUKER
( ><J

10.84
7.19

_——1.46

B
—2.68
—2.57
—1.78

7.07
7.05

Current Data Parameters

NAME Desktop
EXPNO 11
PROCHO 1
F2 - Acquisition Parameters
Date 20180809
Time 18.10
INSTRUM spect
— PROBHD 5 mm SEI 1H-13
m > PULPROG 2930
Y TD 32768
SOLVENT DMSO
§ : NS 64
2 DS 0
w SWH 8012.820 Hz
I FIDRES 0.244532 Hz
AQ 2.0447233 sec
RG 181
DW 62.400 use
DE 17.47 use
TE 300.0 K
D1 2.00000000 se:
TDO 1
\
ZT ======== CHANNEL fl ======
NUC1 1H
Pl 10.63 us
PL1 2.00 dE
i SFOl1 399.9331994 Mi
& F2 - Processing parameter:
P SI 32768
_ SF 399.9300086 M
[ 1% WOW EM
] I | SSB 0
, UL LB 0.30 H
GB 0
PC 1.00
AR IABAREESESS T T T T T T T T T T T T T T T T T
12 11 10 9 8 7 6 5 4 3 2 1  ppm
o ofo|~ © o
: S(a(a - S
o ~olo <t «
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Dedar Ali/Dr,Abdul Hameed/DD-II-84/

1H
]
| _,
!
-
./f|(|1|||LL|1\i\\u f/ru\\u ,
s _ R eaitss iasesaes My b i MiAaass Masatts Mssescd Lt b
80 79 78 7.7 176 74 73 72 74 70 69 6.8 6.7

7.5
rlllgmw

-

6.6

ppm

BRUKER
(<O

Current Data Parameters

NAME Desktop
EXPNO 11
PROCNO 1

F2 - Acquisition Parameters
Date_ 20180809

Time 18.10
INSTRUM spect
PROBHD 5 mm SEI 1H-13
PULPROG zg30

TD 32768
SOLVENT DMSO

NS 64

DS 0

SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 2.0447233 sec
RG 181

DW 62.400 usec
DE 17.47 usec
TE 300.0 K
Dl 2.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H

Pl 10.63 usec
PL1 2.00 dB
SFOl 399.9331994 MHz
F2 - Processing parameters
sI 32768

SF 399.9300086 MHz
WDW EM

SSB V]

LB 0.30 Hz
GB 0

PC 1.00



1H

10.39

Dedar Ali/Dr,Abdul Hameed/DD-III-86/

\
-
ZT
(@)
)
=
. " |
[}
| _ B -

e T e T - T ~T e e Namas Saasasaassl
12 1 10 9 8 7 6 4 3 2 1 ppm
> 8|33 3 &5 (@
= clolo

< [

BRUKER
(>

Current Data Parameters

NAME
EXPNO
PROCNO

Desktop
12
1

F2 - Acquisiticn Parazeters

Date_

20180809
Time 18.19
INSTRUM spect
PROEHD S mm SEI 1H-13
PULPRCG zg30
TD 32768
SOLVENT DMSO
NS (1]
Ds '}
SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 2.0447231 sec
RG 90.5
DW 62.400 usec
DE 17.47 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1
=== CHANNEL fl ========
1H
10.6) usec
2.00 dB

3199.9331994 Mz

F2 - Processing parameters

32768
SF 399,9300086 Mz
WDW EM
558 0
LB 0.30 Hz
G3 0
PC 1.00



Dedar Ali/Dr,Abdul Hameed/DD-III-86/
1H

BRUKER
(>

s 3 283 8833
a8 e s Current Data Parameters
HAME Cesktop
[ \ \17 e :
PROCNO 1
F2 - RAcquisition Parameter
Date_ 23180809
Time 18.19
INSTRUM spect
PROEHD 5 mm SEI 1H-13
PULZROG zg30
D 32768
SCLVENT DMSO
NS €4
Ds 0
| SWH 8012.820 ¢
| | FIDRES 0.244532 1t
| AQ 2.0447233 ¢
RG 90.5
_ | DW §2.400
i DE 17.47
f | T= 300.0
| by D1 2.00000000
| D0 1
| | —=m===== CHANNEL fl ===
| |

NUC1 1H
1

Pl 10.6:
PLl 2.0
SFOL 399.93319%

F2 - Processing parame

sl 32176
SF 393.93000¢
wow P

ss8 0
L3 LB

GB 0
BC 1

1-'1*-- 1-—11 ™rrrr —- T n-. Tr Ty ~—q--_ _-.-—- Ty -— ™rTry .r— Ty -—
7.3 7.2 7.0 6.9 6.7
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1H
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Dedar Ali/Dr,Abdul Hameed/DD-III-86/

—6.80
T—¢6.80

—6€.60
-—¢6€.58

_—6.61
T~¢.58

L

3

7.2

-

G R e B e L L n

7.0

B I AL N R B

6.8 6.7 6.6
,/_dj

&

o

T

6.5 ppm

0.93

BRUKER

(O

Current Data Parazmeters
HAME

Cesktcp
EXPNO 12
PROCNO 1
FZ - Acquisition Parameters
Date_ 20180809
Time 18.19
INSTRUM spect
PROZHD S mm SEI 1H-13
PULERCG zg30
D 32758
SCLVENT CMsSO
NS €4
DS Qa
SWH 8212.820 Hz
FIDRES 0.244532 Hz
AQ 2.0447233 sec
RG 90.5
DW 62.400 usec
DE 17.47 usec
TE 300.0 K
Dl 2.00000000 sec
TDO X

===m==== CHANNEL fl
NUCL1

1H
Pl 10.63 usec
PL1 2.00 43
SFOl 3993.3331934 MH:z
F2 - Processing parameters
SI 32768
SF 399.9300086 Mz
WDOW EM
SSB 0
LB 0.30 Hz
GB Q
PC 1.00



EEDAR ALI/DR,ABDUL HAMEED/DA-II-90/

CCBS, UOK
H
< bl Bl 6 B
=2 P TNV
_ N\
el 6 3
e _
- — . )
'Y
-
ZT
O
1
I
1 )

T

4

2.70
2.68
2.66
2.59
2.57
2.56

NP

1.82
1.80

<

1.78
178

I |REERzesns)

T
7 6 5 4 3

Current Data Parameters

NAME sepl9-18
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date 20180919

Time 14.00
INSTRUM Spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30

TD 32768
SOLVENT DMSO

NS 64

DS 0

SWH 6009.615 Hz
FIDRES 0.183399 Hz
AQ 2.7262976 sec
RG 456

DW 83.200 usec
DE 6.50 usec
TE 300.0 K

D1 2.00000000 sec
TDO 1
======== CHANNEL f] ========
NUC1 1R

Pl 12.00 usec
PL1 0 dB

PL1W 13.16228485 W
SFO1 300.1324010 MHz
F2 - Processing parameters
SI 16384

SF 300.1300037 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00



DEEDAR ALI/DR,ABDUL HAMEED/DA-II-90/

ICCBS, UOK
1H
I
I
Lv:, ]
I
o
S = S
R NS e L B 1 I ML I 1 RS G AENE AR BAESE 1
745 740 735 730 725 720 715 710 7.05 7.00 695 690 6.85 ppm
T BB
o - -

Current Data Parameters
NAME sepl9-18
EXPNO 10
PROCHNO 1

F2 - Acquisition Parameters
Date_

20180919
Time 14.00
INSTRUM Spect
PROBHD 5 mm BBO BB-1H
PULPROG 2930

D 32768
SOLVENT DMSO

NS 64

oS 0
SWH 6009.615 Hz
FIDRES 0,133399 Hz
AQ 2.7262976 se
RG 456
DW 83.200 us
DE 6.50 ue
TE 300.0 K
Dl 2.00000000 se
DO 1
a=az==== CHANNEL f] =sss==
NUC1 1H
Pl 12.00 u
PL1 0 dB

PL1W

13.16228485 W

SFOl 300.1324010 ¥

F2 - Processing paramete!

SI 16384
SF 300,1300037 1
WDW EM
Ss5B 0

LB 0,30
GB 0

PC 1.00
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DEEDAR ALI/DR,ABDUL HAMEED/DA-II-52/ g
ICCBS, U.0.K/

Current Data Parameters
NAME 28BMARCH
EXPNO 94
PROCNO 1

—
e
::::

——7.48

——17.48

—7.46

— LY
—1.4¢

F2 - Acquisi
Date_
Time
INSTRUM
PROBHD ¢
PULPROG
TD
SOLVENT
HS

DS

SWH

Hucl
Pl
PL1
SFO1

-1332010 MHz

F2 = Pre
SI
] SE

sing paramet

16384
. 1300065 MH=
I EM

T T e

I T I == I T T T

8.10 8.05 B8.00 795 7.90 785 780 7.75 7.70 7.65 7.60 7.55 7.50 ppm

Tk T
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DEEDAR ALI/DR,ABDUL HAMEED/DA-II-50/

ICCBS,U.0.K/

7.98
7.96

FE
e

(ASRasans

 Jo 5 T Jo =" e

7.83
7.81

12 11 10 9 8

T

ppm

C><)

BRUKER

(<)

Current Data Parameters

NAME

28MARCH
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date 20180328
Time 14.31
INSTRUM spect
PROBHD 5 mm DUL 13iC-1
PULPROG zg30
™ 32768
SOLVENT MSO
NS 32
DS 0
SWH 8012.820 Hz
FIDRES 0,244532 Hz
AQ 2.0447233 sec
RG 574.7
ow 62,400 usec
DE £.50 usec
TE 300.0 K
D1 2.,00000000 sec
TDO 1
======== CHANNEL {] s==s=s===
NUC1 1]
Pl 8,40 usec
PL1 0 dB
SFO1

400.1332010 MH=z

F2 - Processing parameters

S1

16384
SF 400.130006% MHz
WDW EM
SSB 0
LB 0,30 Hz
GB 0
PC 1.00



AR ALI/DR, ABDUL HAMEED/DA-IT-50/
T

1
| _ |
| ! CHANNEL t1 »
] i i 1H
li i | bl t,40 usec
! { PL 0 dB
Al SEOL 400.13432010 MHz
Y Processing pa
400. 1 3¢
I 0
[y | 0
| 1.00
e e ey AAMAAMAA Aasdasacss nasadasaas AAMAEAAAS b T AMdad nadasases nenasadant o

86 85 84 83 82 81 80 79 78 77 76 75 74 73 72 74 ppm




DEEDAR ALI/DR,ABDUL HAMEED/DA-II-64/

ICCBS, U.0.K/

-—09.22
7.03
7.01

4.75

-AG 94
?tshz

14 13 12

0.96

UKER

LD

Current Data Parameters

NAME apr2s

EXPNO 6
PRCOCNO 1

F2 - Acquisition Parameters
Date_ 20180425

Time 15312
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG Tq30

D 32768
SOLVENT DMSO

NS 32

DS 1]

SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 2.0447233 sec
RG 256

DW 62.400 usec
DE 6.50 usec
TE 300.0 K

D1 2.00000000 sec
TDO 1
======== CHANNEL {] ===ss=as
NUC1 1H

Pl 8.40 usec
PL1 0 dB

SFO1l 400.1332010 MHz
F2 - Processing parameters
51 16334

SF 400.1300065 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00



DEEDAR ALI/DR,ABDUL HAMEED/DA-II-64 /

ICCBS,U.0.K/ g

BRUKER

(<O

ne e 532 [ o ]
R I s = b Current Data Parameters
* * _ _ _ M _ _ _ NAME apr2s
EAPNO 6
PROCHNO 1
I F2 - Acquisition Paramet
| Date 20180425
Time 15.13
INSTRUM spect
PROBHD S mm DUL 13C-1
PULPROG =g30
D 32768
SOLVENT DMSO
NS
DS
SWH
FIDRES
AQ
RG
| DW
| DE
! TE
I D1
DO 1
======== CHANNEL fl == =
nucl 1H
_ Pl 8.40
# BL1 0 dB
_ SFO1 400.1332010
I 1 | [ F2 - Processing parameters
! [ ,’ ST 1638
| ~ sF 100.1300065
i1} . , WDW EM
(i | | SSB 0 )
il 1t | LB 0.30 Hz
1 | \ _r GB 0
/ / ' pC 1.00
T T T e T T T T T T T T T T ]
2.6 2.4 2.2 2.0 1.8 1.6 1.4 1.2 1.0 0.8 0.6 0.4 ppm
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300K / 1H

o
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o

—9.44

P NCOD M
TTITMANOD

IO 04 01 P4 CI 00

N2

11 10 9

0.93

Current Data Parameters

NAME mayl3-18
EAPHO 5
PRCCHO 1

F2 - hcguisition Parameters

Date 20130514

Time 18,28
INSTROM spect

PROBHD S mm SEI IN-13
PULPRCG g3

TD i"ad

SOLVENT MSO

NS €4

DS Q

SWH g 820 Wz

FITRES c.2 532 Wz

RO 2 233 sec

RG 512

D <.490 usec

DE .47 usec
E 0.0 K

Dl 2.8 380 sec

TDO 1

=====ss= CHANMEL ‘. =ssz=aa=

RUC 1hH

Pl *.43 usec
L1 2.00 dB

SFOl 399.733193% MH:z
F2Z - Processing paramelers

SI L

SE 399.72310

WhW

sse d

LB 9.30 42

G 0

PC 1.00
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