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Table 1: "TH-NMR (300 MHz) and '3C-NMR (75 MHz) in DMSO-d6 spectra data of compound (1)

Position Jogppm (No. of H, m, J Hz) dc(ppm)

2 - 156.2

- 134.6

- 178.0

- 161.0

6.44 (1H, d, /= 2.3 Hz) 98.5

- 161.8

6.76 (1H, d, J= 2.2Hz) 94.7

O | 0| Q|| n| bW

- 157.9

- 105.9

[a—
=

- 120.4

O [N

7.78 (2H, d, J= 8.7 Hz) 130.8

(O8]

6.93 (2H, d, J= 8.7 Hz) 115.6

&)
BRVIR-N

- 160.3

5.29 (1H, d, J= 1.2 Hz) 102.0

70.4

70.8

71.7

3.15: 5.13 (8H, m)
70.2

0.81 (3H, d, J= 6Hz) 18.0

5.54 (1H, d, J= 1.2 Hz) 99.6

70.3

70.4

3.15: 5.13 (8H, m) 71.2

69.9

SRS EIRSIR ] Rl K<) VY I Y RS N Y N N

1.13 3H, d, J= 6 Hz) 17.6




Table 2: 'TH-NMR (400 MHz) and 3C-NMR (75 MHz) in DMSO-d6 spectra data of compound (2)

. ogppm (No. of H, m, . ogppm (No. of H, m, J oc
Position J Hz) oc(ppm) Position Hz) (ppm)
1 36.7 19 1.02 (3H, s) 19.6
2 29.7 20 36.0
3 3.50 (1H, m) 772 21 0.96 (3H, d, J=6.3 Hz) 19.1
4 38.8 22 33.8
5 140.9 23 25.9
6 5.38 (1H, m) 121.6 24 45.6
7 31.9 25 29.2
8 31.8 26 0.90 (3H, d, J=6.6 Hz) 20.2
9 50.1 27 0.86 (3H, d, J=6.6 Hz) 19.4
10 36.7 28 23.1
11 21.1 29 0.86 (3H, ¢, J=7 H? 12.2
12 37.3 1’ 4.28 (1H, d, J=1.8) 101.3
13 42.3 2" 73.9
7 3.13 -3.48 (4H, m)
56.7 3 77.4




15 24.3 4 70.5

16 283 5 77.2
- 5o . 3.63 (1Ha, dd, J=10.4, s
' 5.0Hz) ‘
3.18 (1Hb, m),

18 0.71 3H, ) 12.1

Table 3: 'H-NMR (300 MHz) and *C-NMR (75 MHz) in CDCl;-CD;0D spectra data of compound (3)

Position Jonppm (No. of H, m, J Hz) dc (ppm)

1 5.17 (1H, br d, J=5 Hz) 80.4
2a 3.21 (1H, m)

2 37.9
2b 3.09 (1H, m)

3 174.9

4 - 86.6

5 1.97 (1H, m) 53.9
6a 1.76 (1H, m)

6 6b 1.41 (1H, m) 244
7a 1.25 (1H, m)

7 b
7b 1.66 (1H, m) 357

8 - 51.8

9 1.94 (1H, m) 52.1

10 - 45.0

11 5.10 (1H, m) 73.6
12a 1.48 (1H, m)

12 overl 2
overiaps 12D 1.90 (1H, m) 347

13 1.77 (1H, m) 40.9

14 - 43.2

15 4.93 (1H, m) 74.8
16 a 1.70 (1H, m)

16 . .
16 b 2.06(1H, m) 334




17 2.18 (1H, m) 45.5
18 1.36 (3H, s) 27.3
19 1.43 (3H, s) 30.9
20 ] 92.8
21 1.40 (3H, s) 24.4
22 7.71 (1H, d, J = 6 Hz) 161.1
23 6.14 (1H, d, J = 6 Hz) 122.5
24 ] 174.2
25 _ _
26 ] _
27 _ }
28 1.18 3H, s) 15.5
29 1.17 (3H, s) 18.0
30 1.16 (3H, s) 11.2
COCH3 1 - 172.0
COCH3 1? 1.97 (3H, s) 21.9
COCH3 11 ; 172.3
COCH3 11* 1.93 (3H, s) 222
COCH3 15 - 172.4
COCH3 15 2.00 (3H, ) 223

Table 4: 'TH-NMR (300 MHz) and 3C-NMR (75 MHz) in CDCl; spectra data of compound (4)

Position oy ppm (No. of H, m, J Hz) oc(ppm)

1 5.17 (1H, d, J=5.9 Hz) 72.6
2a 3.18 (1H, dd, J=15.6, 5.4 Hz)

2 36.9
2b 291 (1H, br d, J=15.9 Hz)

3 - 172.1

4 - 84.5

5 41.8

6 234




7 30.4
8 ] 414
9 46.4
10 ] 43.8
11 5.16 (1H, m) 78.7
12 343
13 51.0
14 ] 50.0
15 34.7
16 28.9
17 53.4
18 0.92 (3H, s) 14.3
19 1.11 (3H, s) 15.6
20 - 91.1
21 121 3H, s) 17.0
22 7.34 (1H, d, J = 5.6 Hz) 159.4
23 6.05 (1H, d, J= 5.6 Hz) 121.0
24 ] 172.2
25 ; ;
26 ] _
27 ] }
28 1.46 (3H, s) 30.2
29 1.41 (3H, s) 26.5
30 1.43 (3H, s) 23.1
COCH3 1 ] 170.6
COCH3 1? 2.00 (3H, s) 21.6
COCH3 11 ; 170.4
COCH3 11° 1.94 (3H, s) 215

Table 5: Table: 'H-NMR (300 MHz) and 3C-NMR (75 MHz) in CDCIl;-CD;0D spectra data of

compound (5)

Position onppm (No. of H, m, J Hz) dc (ppm)
2 - 156.8
3 3.80(3H, s) 137.7

8




4 - 178.8
5 - 148.1

6 3.90 (3H, ) 135.4

7 4.08 (3H, s) 152.3

8 3.94 (3H, s) 132.5

9 - 144.6

10 - 106.8

r - 120.7
2.6 8.05 (2H, d, J= 9 Hz) 129.9
3,5 6.94 (2H, d, J= 9 Hz) 115.2

4 - 159.9
(7-OCHs) - 61.5
(8- OCH3) - 61.0
(6- OCH3) - 60.5
(3- OCH3) - 59.3

Table 6: "TH-NMR (300 MHz) and '3C-NMR (75 MHz) in CD;0D spectra data of compound (6)

Position ogppm ( No. of H, m, J Hz)

2 -
3 3.77(3H, s)
4 -
5 -
6 6.21(1H, d ,J=2.1 Hz)
7
8 6.42(1H, d ,J= 1.8 Hz)
9 -
10 -
r -

2°,6° 7.97(2H, d ,J=9 Hz)

3.5 6.94(2H, d, J=9 Hz)
4 -




Table 7: 'H-NMR (300 MHz) and 3C-NMR (75 MHz) in CDClI; spectra data of compound (7)

Position Jonppm (No. of H, m, J Hz) dc (ppm)
1 - 33.6
2 - 25.3
3 3.40 (1H, b t, J=2.9Hz) 76.2

i 37.2
4
5 - 49.4
6 - 18.2
7 - 34.5
8 - 41.1
9 - 50.4
10 - 37.6
11 - 21.3
12 - 22.8
13 - 45.9
14 - 49.9
15 - 32.5
16 - 36.2
17 - 83.4
18 0.85 (3H, s) 16.1
19 0.87 (3H, s) 15.7
20 - 92.9
21 1.44 (3H, s) 22.9
22 - 29.2
23 2.54-2.72 (2H, m) 29.2
24 - 176.7
25 _ R
26 R R
27 R R

10




28 0.97 GH, s) 283
29 1.17 GH, s) 22.1
30 0.95 3H, s) 17.0

Table 8: 'H-NMR (300 MHz) and *C-NMR (75 MHz) in CDCI3 spectra data of compound (8)

Position ogppm (No. of H, m, J Hz) Oc(ppm)
1 36.0
2 29.4
3 98.2
4 40.4
5 49.4
6 19.7
7 333
8 39.2
9 45.2
10 354
11 22.6
12 27.3
13 43.1
14 49.5
15 31.3
16 25.5
17 49.9
18 0.83 (3H, s) 15.1
19 19a 4.22 (1H, dd, J=8.8 Hz) 68.0

19b 3.71 (1H, br d, J = 8.1 Hz)
20 86.3
21 1.19 (3H, s) 23.2
22 35.5
23 26.2
24 3.70 (1H, m) 83.2
25 71.5

11




26 1.11 (6H, s) 26.7
27 Overlapped 243
28 1.01 (3H, s) 27.3
29 0.97 (3H, s) 18.4
30 0.87 (3H, s) 15.9

Table 9: 'H-NMR (300 MHz) and *C-NMR (75 MHz) in CDCI; spectra data of compound (9)

Position Jonppm (No. of H, m, J Hz) dc (ppm)
la 1.87 (1H, m)
l )
1b 1.32 (1H, m) 33.6
2a 1.92 (1H, m)
2 )
2b 1.89 (1H, m) 253
3 3.48 (1H, brs) 76.2
4 ; 37.2
5 1.85 (1H, m) 49.5
6 1.67-1.42 (2H, m) 18.2
7a 1.24 (1H, m)
! 7b 1.22 (1H, m) 34.6
8 ; 40.6
9 1.70 (1H, m) 50.8
10 - 37.6
11a 1.72 (1H, m)
11 2
11b 1.26 (1H, m) 215
12 1.67-1.42 (2H, m) 23.7
13 1.36 (1H, m) 443
14 ; 49.6
15a 1.20 (1H, m)
15 2
15b 1.11 (1H, m) 318
16a 2.04 (1H, m)
16 2
16b 1.70 (1H., m) 377
17 - 89.3
18 0.95 (3H, s) 15.5
19 0.88 (3H, s) 16.2
20 - 91.3
21 1.27 (3H, s) 16.2
22 22a 1.97 (1H, m) 32.1

12




22b 1.35 (1H, m)

23a 2.14 (1H, m
23 23b 1.90 ng, mg 319
24 - 112.6
25 - 70.3
26 1.41 (3H, s) 25.5
27 1.29 (3H, s) 24.0
28 1.03 (3H, s) 28.3
29 0.85 (3H, s) 22.0
30 0.95 (3H, s) 18.1

Table 10: 'H-NMR (300 MHz) and 3C-NMR (75 MHz) in CDC]; spectra data of compound (10)

Position JoH ppm (No. of H, m, J Hz) oC (ppm)
1 - 37.2
2 - 29.7
3 3.51 (1H, m) 718
4 - 423
5 - 140.7
6 5.35 (1H, m) 121.7
7 31.9
8 31.6
9 50.1
10 36.5
11 21.1
12 39.7
13 42.3
14 56.7
15 243
16 28.2
17 56.0
18 0.69 (3H, 5) 12.0
19 1.02 (3H, ) 19.4
20 36.1

13




21 0.92 (3H, d, J=6.6 Hz) 18.8
22 33.9
23 26.0
24 45.8
25 29.1
26 0.83 (3H, d, J=6.9 Hz) 19.8
27 0.81 3H, d, J=6.1 Hz) 19.0
28 23.0
29 0.86 (3H, m) 11.8

14
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Figure 1: LC-MS/MS of compound 1
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Figure 2

ITH-NMR spectrum of compound 1 (300 MHz, DMSO-d6)
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Figure 3: Partial expansion of 'H-NMR spectrum of compound 1 (300 MHz, DMSO-d6).
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Figure 5: 3C-NMR spectrum of compound 1 (75 MHz, DMSO-d6)
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Figure 14: Partial expansion of 3C-NMR spectrum of compound 2 (100 MHz, DMSO-d6)
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Figure 16: Partial expansion of 'H-NMR spectrum of compound 3 (300 MHz, CDCl;-CD;0D)
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Figure 23: Partial expansion of 'H -NMR spectrum of compound 4 (300 MHz, CDCls)
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Figure 25: Partial expansion of "TH -NMR spectrum of compound 4 (300 MHz, CDCls)
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Figure 26: 3C-NMR spectrum of compound 4 (75 MHz, CDCl5)
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Figure 27: Partial expansion of 13C -NMR spectrum of compound 4 (75 MHz, CDCl5)
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Figure 28: Partial expansion of 13C -NMR spectrum of compound 4 (75 MHz, CDCl;)
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Figure 29:

TH-NMR spectrum of compound 5 (300 MHz, CDCl;-CD;0D)
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Figure 30: Partial expansion of 'H-NMR spectrum of compound 5 (300 MHz, CDCl;-CD;0D)
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Figure 31: Partial expansion of "H-NMR spectrum of compound 5 (300 MHz, CDCIl;-CD;0D)
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Figure 32: 3C-NMR spectrum of compound 5 (75 MHz, CDCl;-CD;0OD)
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Figure 33: EI-MS of Compound 6
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Figure 34: UV-Vis spectrum analysis of Compound 6
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Figure 35: 'TH-NMR spectrum of compound 6 (300 MHz, CD;0D)
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Figure 37: Partial expansion of 'H-NMR spectrum of compound 6 (300 MHz, CD;0D)
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Figure 39: LC-MS/MS of compound 7

61




450

400

350

~300

250

200

150

100

1607
'
L
00H0ST
OOH 15T
E0MEST
E0D 5T
1517
mm.L
097~

197
o
£y
P91
91
pra
ST
9l
LT
6071
0871
1879
1877

15T
8521
[
1929
92
S9Z
992
682
LT
6E'E
0F'Eq
3%

E0mLTe-

AhmedAbdulSameaa-AE3Z3-CDCI3-H1
AhmedabdulSameaa-AE33-CDCI3-H1

S

19 18 17 16 15 14 1z 1z 11 10 9
f1 (ppm)

20

TH-NMR spectrum of compound 7 (300 MHz, CDCl;)

Figure 40

62




))Ahme dabdulSameaa-AE33-CDCI3-H1
aP‘hme dAbduISa&neaa—AE33—CD Cl3-H1

—1.17

—05
=%

—0.8

—0.8

/I 5\ }I | J U|
n’ WM / | J VI . |
J k_,wx/\_/ A \4\,
B aks | am  abs | wde | abs | sk gus  ado | abs | w05 ok oes | oo

Figure 41: Partial expansion of "H-NMR spectrum of compound 7 (300 MHz, CDCl;)

63

s00

F450

400

350

300

250

200

150

100

=50




AhmedAbdulSameaa-AE33-CDCI3-H1
AhmedAbdulSameaa-AE33-CDCI3-H1

341
~aam
2
2
2.66

2
2
2
2
2
2
2

500
450
400
350
F300
250
200
150
100

| 1 =50
|

Iy Ao
\ b l'.'l‘ !
| | II W, |
____ﬁ//u o AN dl\f\'\,'\k,l\___

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
3.80 375 3.0 3653 3.60 3.55 3.50 345 340 3.35 3.30 3.25 320 3.15 3.10 3.05 300 2,95 290 2.85 2.80 2.75 2.70 2.65 2.60 2.55 2.50
f1 (ppm)

Figure 42: Partial expansion of "TH-NMR spectrum of compound 7 (300 MHz, CDCl;)
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Figure 43: 3C-NMR spectrum of compound 7 (75 MHz, CDCl;)
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Figure 44: Partial expansion of 3C-NMR spectrum of compound 7 (75 MHz, CDCl;)
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Figure 45: Partial expansion of 3C-NMR spectrum of compound 7 (75 MHz, CDCls)
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Figure 46: LC-MS/MS of compound 8
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Figure 48: Partial expansion of "H-NMR spectrum of compound 8 (300 MHz, CDCl;)
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Figure 49: Partial expansion of 1H-NMR spectrum of compound 8 (300 MHz, CDCl,)
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Figure 50: 3C-NMR spectrum of compound 8 (75 MHz, CDCly)

74




AhmedabdulSameeaa-AES--—-CDCI3-C13
AhmedAbdulSameeaa-AE9--—-CDCI3-C13

49.92
4952
3595
R

R

273
7.7
6. 74
6.17
5.45

24000

5063
7
49,37
—d5.2

43,11
—40.40
—30.15
—B%
—313
206
~.20.43

2

2

2

2
2416
3
— 25
—1971
—18.40
—15.8)
—15.12

z
\
\

23000

22000

F21000

20000

F19000

F18000

F17000

F16000

F15000

14000

F13000

12000

F11000

10000

Feoo0

a000

000

Fe000

[ 5000

e HWWUWMMWMW LA TR S IV N AT

1000

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
64 62 60 58 56 54 52 50 48 45 4 42 40 38 36 34 32 30 28 26 24 22 20 18 16 14 1z 10
f1 (ppm)

Figure 51: Partial expansion of 3C-NMR spectrum of compound 8 (75 MHz, CDCl;)
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Figure 54: Partial expansion of "TH-NMR spectrum of compound 9 (300 MHz, CDCl;)
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Figure 55: BC-NMR spectrum of compound 9 (75 MHz, CDCly)
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Figure 56: Partial expansion of 3C-NMR spectrum of compound 9 (75 MHz, CDCl;)
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Figure 58: Partial expansion of 'TH-NMR spectrum of compound 10 (300 MHz, CDCl;)
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Figure 59: Partial expansion of 'TH-NMR spectrum of compound 10 (300 MHz, CDCl;)
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Figure 60: 3C-NMR spectrum of compound 10 (75 MHz, CDCl;)
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Figure 61: Partial expansion of 1*C-NMR spectrum of compound 10 (75 MHz, CDCl;)
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