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Figure S1: 1Cso of the most active hybrid against Acetylcholinesterase (AChE). a) Galantamine b)
6d c) 9c d) 15¢ ¢) 18j F)19
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Figure S2: a)Redocking the co-crystallized ligand W69 in the active site of nitric oxide synthase,
PDB: 6AV7 where the redocked pose represented as blue sticks and the experimental pose as
yellow sticks. B) Redocking the co-crystallized ligand E20 in the active site of
acetylcholinesterase, PDB: 4ey7 where the redocked pose represented as cyan sticks and the
experimental pose as red sticks



Table.s1 NMR assignment of ACEFYLLINE-menthol hybrid 4a

'H(S,  ppm)
(J,Hz)

13C
(6, ppm)

7.59 (s, 1H)

34
td,(j=10.4,4.3)

4.71 (td, J=10.9,4.4 Hz, 1H)

1.1

1.36 (dit, J = 38.3, 11.3, 3.0
Hz, 1H)

5.07

5.01 (s, 2H)

1.9

1.78 (qt, J=7.2, 3.2 Hz, 1H)

0.95

1.05 — 0.89 (m, 1H)

0.84

0.83 (t,J= 7.0 Hz, 1H)

1.66

1.61 (dt,J=12.1,2.8 Hz, 1H)

1.43

1.61 (dt,J=12.1,2.8 Hz, 1H)

3.44

3.53 (s, 3H)

3.20

3.31 (s, 3H)

2.17

1.96 (d, J= 11.5 Hz, 1H)

0.97

1.36 (dtt, J = 38.3, 11.3, 3.0
Hz, 1H)

0.97

1.05 — 0.89 (m, 1H)

0.91

0.83 (t,J= 7.0 Hz, 3H)

0.92

0.83 (t,J = 7.0 Hz, 3H)

0.8

0.68 (d, J=6.9 Hz, 3H)

1.35
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Table.S2 NMR assignment of ACEFYLLINE-thymol hybrid 4b

o 21113 |
4N
- 5 No o !
0 \\-( 6 5
(0]
1" .
.
g7
.

Parent compound Hybrid compound

'H@S,  ppm)
(J,Hz)

=)
T
2
—

'H(3,ppm)(J,Hz)

7.64 (d,J= 6.2 Hz, 1H)

7.12 (dd, J = 8.0, 2.2 Hz, 1H)
7.00 — 6.93 (m, 1H)
6.80 (d, /= 2.2 Hz, 1H)

ollolielielieliellelivlielieolielle!

5.28 (d,J=2.3 Hz, 2H)

3.53 (d,J= 2.2 Hz, 3H)

3.33 (d,J= 2.2 Hz, 3H)

1.09 (dd, J= 6.9, 2.2 Hz, 3H)
1.09 (dd, /= 6.9, 2.2 Hz, 3H)
2.98 — 2.86 (m, 1H)
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Table.S3 NMR assignment of ACEF YLLINE-vanillin hybrid 4c

N 4
Y N\>8

5N9

O
0 A
11
o) e
—_— O 3' 2'
I Parent compound Hybrid compound I

'H@,  ppm)
(J,Hz)

10.11 . 9.84 (s, 1H)
10

"H(8,ppm)(J,Hz)

7.85 (s, 1H)

T

olleliolielieoliellelie

7.06 (d, J = 8.5 Hz, 1H)
7.48 —7.41 (m, 1H)
7.48 —7.41 (m, 1H)

6.9 dJ=17.5)
7.2
7.3 d(J=1.50)

elle
anj jan

@
s

@)

'OC.H.3 3.84 . 3.68 (s, 3H)
vanillin

CH2CO 5.07 . 3.98 (d,J=5.1 Hz, 2H)

6 3.44 . 3.51 (d,J=5.9 Hz, 3H)
7 3.20 . 3.51 (d,J= 5.9 Hz, 3H)
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Table.S4 NMR assignment of ACEFYLLINE-menthol hybrid 4d

Parent compound

Hybrid compound

TH(S,
(J,Hz)

ppm)

(3, ppm)

"H(3,ppm)(J,Hz)

169.48

154.3

151.13

148.36

11

146.6

2’

144.03

4

143.63

7.63 (s, 1H)

_CH:
eugenol

137.9

elleliolielielielleolie

591 —5.81 (m, 1H)

5’

131.94

4’

6.67

121.2

6.69 (d, /=104 Hz, 1H)

33

6.82

115.49

6.96 (d,J = 7.8 Hz, IH)

63

6.66

114.46

6.69 (d,J = 10.4 Hz, 1H)

EugenolCH=CH2-

5.06, 5.04

111.8

5.06 — 4.98 (m, 2H)

5

106.83

-OCH3 Eugenol

3.8

55.8

3.74 (s, 3H)

CH2CO

5.07

47.6

5.30 (s, 2H)

CH2-CH=
eugenol

3.29

39.9

3.29 (d, J = 6.9 Hz, 2H)

6

3.44

29.92

3.52 (s, 3H)

7

3.20

27.9

3.33 (s, 3H)
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Table.SS NMR assignment of ACEFYLLINE-acetyl—menthol hybrid 6a

Parent compound

Hybrid compound

Atom
C/H

'H(8, ppm)
(J,Hz)

13C
(3, ppm)

"H(8,ppm)(J,Hz)

13C
(3, ppm)

COOH

169.48

166.68

C=0-Linker

165.6

166.57

1

154.3

155.29

151.13

151.64

148.36

148.43

143.63

7.63 (s, 1H)

141.95

106.83

107.06

)

3.4td(j=10.4,4.3)

71.5

4.70 (td, J= 11.0, 4.5 Hz, 1H)

76.21

CH2LINKER

4.9

60

4.64 (s, 2H)

61.92

1.1

50.12

1.47 — 1.26 (m, 1H)

47.09

5.07

47.6

5.18 (s, 2H)

46.89

1.9

45

1.79 — 1.67 (m, 1H)

40.67

0.95

45

1.06 — 0.90 (m, 1H)

40.67

0.84

34.52

0.82 (t,J= 7.0 Hz, 1H)

34.05

1.66

34.5

1.66 — 1.57 (m, 1H)

34.05

1.43

31.6

1.66 — 1.57 (m, 1H)

31.39

3.44

29.92

3.54 (s, 3H)

29.94

3.20

279

3.32 (s, 3H)

27.96

2.17

25.8

1.95 — 1.86 (m, 1H)

26.26

1.6

23.1

1.47 — 1.26 (m, 1H)

23.27

0.97

23.1

1.06 — 0.90 (m, 1H)

23.38

0.91

22.2

0.82 (t,J=7.0 Hz, 3H)

21.96

0.92

21

0.82 (t,J=7.0 Hz, 3H)

20.69

0.8

0.67 (d, J= 7.0 Hz, 3H)

16.27

1.35




.67

dl (d)

|
Nﬂrg )

M (
0.9

L (m)
1.35

J (m)
1.73

I(m)
1.90

q(s)
3.32

< Finfrp T

o

Abdallah Elge?ae STHA S Hrany
Abdallah Elgazat S THS1< Frifre

A (s)
454
J

B (s)
4.64

D (td)
4.0

qd(s)
.18

q

A (s)
7.63

0°€
(A%A
rAN4

REEd

-
~

£8'T
6°0

YSG'O

£ T

Evre

LT
T

FS60

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

7.0

7.5

8.0

f1 (ppm)

'"H NMR spectrum of compound 6a




LT9T
69°0Z
96’1
8E€T~C
9T9Z~_
96°LC—
¥6'6C
6£°TE
S0°PE

L90F—

68'9%
60'£b>

w6'T9—

19—

90°/0T—

S6 THT—

EP'8PT -
P9 TSI —
6C'SST ~

£5°99T
89'991

Abdallah Elgazar - TH-1 - C13 - T.11.fid
Abdallah Elgazar - TH-1-C13-T

e

-10

10

60

T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80
fl (ppm)

T
210

13C NMR spectrum of compound 6a




181.072
95:

85;

75

653

55

453

Relative abundance

353 43.054 83.086

96.056 212.067

239.077
r 323.009 350.207 434.2

348&%

69.070 168.077

15 67.05 93,074 97:101
71.086 139.050  166.06

T T T T T T T T T T T T T T T T T T
40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420
m/z (Da)

Mass spectrum of compound 6a
Table.S6 NMR assignment of ACEFYLLINE-acetyl—thymyl hybrid 6b

5 N } L{
o)\“{

227.11:

240.061

Parent compound Hybrid compound

'H(8, ppm) ) 'H(8, ppm)
(J,Hz) (J,Hz)

10 . --
4 8.04 . 7.60 (s, 1H)

4 7.08 . 7.13 (d, J=7.9 Hz, 1H)

5 7.08 . 6.98 (dd, J=8.0, 1.8 Hz, 1H)
2’ 5.4 . 6.77 — 6.70 (m, 1H)

CH2CO 5.07 . 5.19 (s, 2H)

CH2LINKER 4.9 4.94 (s, 2H)

6 3.44 . 3.53 (s, 3H)

T 3.38 . 2.85(dt,J=13.7, 6.8 Hz, 1H)
7 3.20 . 3.33(d,J=2.2 Hz, 3H)

10° 2.2 . 2.23 (s, 3H)

& 1.05 . 1.09 (d, J=6.9 Hz, 3H)

9 1.05 . 1.09 (d, J=6.9 Hz, 3H)
CO-LINKER
1

2

11

3

ollolNeoNIolloliellelle
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Table.S7 NMR assignment of ACEFYLLINE-acetyl-vanillin hybrid 6c

Parent compound

O]

Hybrid compound

T
420

C/H

TH(S,
(JLHz)

ppm)

(3, ppm)

"H(3,ppm)(J,Hz)

HC=0

10.11

191.2

9.88 (s, 1H)

COOH

10

169.48

CO-LINKER

165.6

1

154.3

47

152.18

2

151.13

3

148.36

3’

147.5

4

8.04

143.63

7.61 (d, J= 1.8 Hz, 1H)

11

129.77

6’

6.9d(0=7.5)

127.49

7.18(dd,J=17.9,3.0 Hz, 1H)

5’

7.2

114.75

7.42 (dt,J=9.7, 1.6 Hz, 1H)

2’

7.3 d(J=1.50)

109.14

7.42 (dt, J=9.7, 1.6 Hz, 2H)

5

106.83

CH2-LINKER

4.9

60

4.97 (d,J = 17.3 Hz, 2H)

-OCH3vanillin

3.84

56.2

3.83(d,J=3.9 Hz, 3H)

CH2CO

5.07

47.6

5.25 —5.15 (m, 2H)

6

3.44

29.92

3.53 (s, 3H)

7

3.20

279

3.30 (d,J=2.1 Hz, 3H)
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Mass spectrum of compound 6¢

203 212.067

154.061

103 “

Table.s8 NMR assignment of acefylline-acetyl-eugenol hybrid 6d
@)

Nj\N} O\—/<O —
W T
o)\N\ ° —0

Parent compound Hybrid compound

'H(3, ppm)
C/H (J.Hz) 'H(8,ppm)(J,Hz)

COOH 10 --
4 8.04 7.59 (s, 1H)

3 6.82 6.89 (d, /=8.0 Hz, 1H)
4 6.67 6.74 — 6.66 (m, 1H)

6’ 6.66 6.74 — 6.66 (m, 1H)
-CH=eugenol 59 5.93 —5.82 (m, 1H)
CH2CO 5.07 5.18 (s, 2H)
Eugeno-CH=CH2 5.06, 5.04 5.08 —4.98 (m, 2H)

CH2-LINKER 4.9 4.95 (s, 2H)
OCH3Eugenol 3.8 3.73 (s, 3H)
6 3.44 3.53 (s, 3H)
CH2-CH=eugenol 3.29 3.36 —3.27 (m, 2H)
7 3.30 (s, 3H)
CO-LINKER
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Mass spectrum of compound 6d

Table.s9 NMR assignment of acefylline-oxadiazole-menthol hybrid 9a

N-N
\Njiﬁ"kq%
oél\r\ll | N/>

Parent compound

Hybrid compound

T
440

TH(3,
(J,Hz)

I3C
(3, ppm)

"H(3,ppm)(J,Hz)

1.35

0.8

16

0.66 (d, J=6.9 Hz, 3H)

0.92

21

0.82 (dd, /=9.0, 6.7 Hz, 3H)

0.91

22.2

0.82 (dd, /=9.0, 6.7 Hz, 3H)

1.61

23.1

1.66 — 1.56 (m, 1H)

0.97

23.1

1.04 — 0.90 (m, 1H)

2.17

25.8

1.97 — 1.87 (m, 1H)

3.20

27.9

3.33 (s, 3H)

3.44

29.92

3.54 (s, 3H)

67

1.43

31.6

1.66 — 1.56 (m, 1H)

47

1.66

34.5

1.77 (ddd, J=11.3, 8.4, 5.7 Hz, 1H)

13°

0.84

34.52

0.82 (dd, /=09.0, 6.7 Hz, 1H)

CH2LINKER

4.9

38

3.97 (s, 2H)

3’

1.9

45

1.77 (ddd, J = 11.3, 8.4, 5.7 Hz, 1H)

10°

0.95

45

1.04 — 0.90 (m, 1H)

CH2CO

5.07

43

5.73 (s, 2H)

8’

1.1

1.38 — 1.21 (m, 1H)

13

3.4 td, (=10.4,4.3)

4.67 (td, J=10.9, 4.4 Hz, 1H)

8.04

7.68 (s, 1H)

S-C=N

C=0-Linker

CH2-C=N
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43.054 83.086

70: 55.054
60° 69.070

Relative abundance

67.05

95.086

97.101

109.101
19.096

235.094

178.072
195.088

263.089

261.07.
294.066

268.050

406.191

377.066
353.066

337.071 404£

434.186

490.1!

473.197

T T
200 220

T T
260 280
m/z (Da)

T
240

T
300

T T T T T T
320 340 360 380 400 420

Mass spectrum of compound 9a

Table.s10 NMR assignment of acefylline-oxadiazole-thymol hybrid 9b

T T T
440 460 480

N-N
- //Qo)\s/\x( o\?é
N N/> 0
o)\lr N
m
Atom | 155, ppm) | BC DEPT BC

CH (J.Hz) (3, ppm) 'H(3,ppm)(J,Hz) (. ppm)

| c=N — 164 C - 166.10
CO-LINKER | -- 165.6 C -- 164.89
C=N-S -- 163 C -- 162.40
1 - 154.3 C -- 155.18
2 -- 151.13 C -- 151.54
1! - 150.2 C -- 148.61
3 -- 148.36 C -- 147.58
4 8.04 143.63 CH 7.68 (s, 1H) 141.33

3 138.4 C -- 136.84

6’ -- 131.7 C -- 136.82
4’ 7.08 126.3 CH 7.12(d,J=79Hz, 1H) | 127.73
5 7.08 126.3 CH 7.01 —6.94 (m, 1H) 126.60
2’ 5.4 116.9 CH 6.78 — 6.73 (m, 1H) 122.23
5 -- 106.83 C -- 106.69
CH2-LINKER | 4.9 43 CH2 | 4.24 (s, 2H) 40.43
CH2CO 5.07 38 CH2 |5.73 (s, 2H) 34.26
6 3.44 29.92 CH3 | 3.53 (s, 3H) 29.95
7 3.20 27.9 CH3 | 3.33 (s, 3H) 28.04
8’ 1.05 26.1 CH3 1.08 (d,J=6.9 Hz, 3H) | 26.98
9’ 1.05 26.1 CH3 1.08 (d,J=6.9 Hz, 3H) | 26.98
7 3.38 25.5 CH 2.89 (p,J=6.9 Hz, 1H) | 23.05
10° 2.2 18.7 CH3 |2.23(s,3H 20.83
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224.060
100:

903
803
703
400.144
603

50;

Relative abundance

40:

178.072 263.089

252.05!
235.094

30 91.054

79.054 109.101 206.067 484.1|

119.086

T
120 140

203
398.12:

309.076 377.066

T T
320 340 360 380

139.050 181,072

T
200

46.995 166.061 428.139

T
420

T
160

-
=)

11

T T T T T T T
260 280 300 400 440 460 480

m/z (Da)

T T T T T T
60 80 100 180 220 240

Mass spectrum of compound 9b

Table.s11 NMR assignment of acefylline -oxadiazole-vanillin hybrid 9c

//4)\8/\“/ D\/

| />

4'\

Parent compound

Hybrid compound

C/H

TH(3,
(J,Hz)

ppm)

'H(3,ppm)(J,Hz)

HC=0

10.11

9.87 (s, 1H)

CO-LINKER

C=N

C=N-S

4’

T

7.69 (s, 1H)

eoliellellelieolivlioliellelle

6.9d(J=7.5)

723 7.15 (m, 1H)

7.3 d(J=1.50)

elle
anf jan

7.40 (d,J = 6.9 Hz, 1H)

7.2

@
s

7.40 (d,J= 6.9 Hz, 1H)

@

OCH3vanillin

3.84

3.79 (s, 3H)

CH2CO

5.07

5.73 (s, 2H)

CH2LINKER

4.9

4.25 (s, 2H)

6

3.44

3.50 (s, 3H)

7

3.20
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178.072
100:

90
803
703
603
503

Relative abundance

403

303

20 206.067
261.073
65.039 139.050
10351.023 ‘ 81033 o; 408 121_027 235.094 H

181.072

268.050
I

400.071

322.060

457.092

486.0!

T T T T T T T
60 80 100 120 140 160 180 200 220 240 260 280 300

m/z (Da)

T T T T T
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Mass spectrum of compound 9c

Table.s12 NMR assignment of ACEFYLLINE-oxadiazole-eugenol hybrid 9d

N—-N
O //< »\ 0
S
\N N © /\O“/ D\/\
O
N |

Parent compound

Hybrid compound

460 480

Atom | 5@, ppm)
C/H (I.Hz)

)
o
o
=

'H(3,ppm)(J,Hz)

13C

(3, ppm)

CO-LINKER

165.66

C=N

164.81

162.35

155.18

151.53

150.46

148.68

141.40

T

7.68 (d,J= 1.9 Hz, 1H)

139.68

T

-CH=eugenol

5.94-5.79 (m, 1H)

137.54

ellelieliolielielioliolielielle!

5’

136.84

4’

Q
as)

6.68 (t,J = 4.6 Hz, 1H)

122.11

3’

Q
as)

6.91 — 6.84 (m, 1H)

120.69

6’

Q
as)

6.68 (t,J = 4.6 Hz, 1H)

116.36

EugenolCH=CH2

5.07 — 4.98 (m, 2H)

112.74

5

106.69

OCH3Eugenol

3.69 (s, 3H)

55.85

CH2CO

5.73 (d,J=2.1 Hz, 2H)

40.38

CH2-CH=
eugenol

3.35-3.27 (m, 2H)

40.07

CH2-LINKER

4.26 —4.19 (m, 2H)

34.00

6

3.58 — 3.47 (m, 3H)

29.87

7

3.35—3.27 (m, 3H)

28.02
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100;

903

803

703

603

503

40;

Relative abundance

303

203
117.070 133.065

138%
L

91.054

ail I
T T

178.072

206.067

161.060 181.072

235.094 261.073

412.107 i
385.096 455.113 498.1:

307.061

T T
80 100 120 140

T T T T
160 180 200 220

T T T T T T T T T T T
280 300 320 340 360 380 400 420 440 460 480 501

m/z (Da)

T T
240 260

Mass spectrum of compound 9d
Table.s13 NMR assignment of acefylline-triazole-menthol hybrid 15a

N=

AN N:\ i
B RS

/

Parent compound

(0]

Hybrid compound

Atom
C/H

'H(3,ppm)(J,Hz)

'H(8,ppm)(J,Hz)

COO

C=0-Linker

7.57 (s, 1H)

C=C TRIAZOLE

CH=C-TRIAZOLE

7.79 (s, 1H)

5

IE

3.4,td,(7=10.4,4.3)

4.72 (td, J= 10.9, 4.4 Hz, 1H)

CH2-C=

5.23

5.32 (s, 2H)

g’

1.1

1.37 — 1.29 (m, 1H)

CH2CO

5.07

5.16 — 5.03 (m, 2H)

CH2-LINKER

4.9

5.16 — 5.03 (m, 2H)

3

1.9

1.72 (pd, J = 6.9, 2.5 Hz, 1H)

10

0.95

1.06 — 0.89 (m, 1H)

4

1.66

1.67 — 1.57 (m, 1H)

13’

0.84

0.84 (t,J = 7.0 Hz, 1H)

6

1.43

1.46 — 1.38 (m, 1H)

6

3.44

3.54 (s, 3H)

7

3.20

3.31(d,J= 1.1 Hz, 3H)

bE

2.17

2.00 — 1.89 (m, 1H)

5

1.6

1.67 — 1.57 (m, 1H)

9

0.97

1.06 — 0.89 (m, 1H)

0.91

0.84 (t,J=7.0 Hz, 3H)

0.92

0.84 (t,J=7.0 Hz, 3H)

0.8

1.35

0.68 (d,J = 6.9 Hz, 3H)
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Mass spectrum of compound 15a
Table.s14 NMR assignment of acefylline-triazole-thymol hybrid 15b

N=\ o
\N N N\/U\O/\(\,N 4
N=N

07Ny o

Parent compound Hybrid compound

)
o
o
=

'H H
om (8,ppm)(J,Hz) 'H(8,ppm)(J,Hz)

COO

CO-LINKER

7.65 (s, 1H)

eliellelielieleliolle!

C=CTRIAZOLE

3 c -

6’

4 7.22 (d, J=7.9 Hz, 1H)

5 7.08 (d, J=7.9 Hz, 1H)

CH=CTRIAZOLE 7.93 (s, 1H)

2’ . 6.86 (s, 1H)

5 -

CH2-C= 5.48 (s, 2H)

CH2-LINKER . 5.12 (s, 2H)

CH2CO 5.41 (s, 2H)

6 3.61 (s,3H)

7 3.37 (s, 3H)

7 2.90 (p, J= 6.9 Hz, 1H)

8’ 1.17 (d, J = 6.8 Hz, 3H)

9’ 1.17 (d, J = 6.8 Hz, 3H)

2.32 (s, 3H)
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Mass spectrum of compound 15c¢

Table.s15 NMR assignment of acefylline-triazole-coumarin hybrid 15¢

T
440 460 480 500

8.04

jan)

8.09 (s, 1H)

C=CTRIAOLE

C
C
C
C
C
C
C
C

7

7.65 (d, J=7.8 Hz, 1H)

7.85—7.75 (m, 1H)

6’

7.38
7.34 (m, 1H)

olle)
T [T

7.60 (d, J = 8.4 Hz, 1H)

5

783 (d,J=7.2 Hz, 1H)

@)
jan)

7.85—7.75 (m, 1H)

C=CHTRIAZOLE

8

8.86 (s, LH)

7.38
7.34 (m, 1H)

7.45 (t,J=17.8 Hz, 1H)

3’

5.60 (s, 1H)

6.96 (s, 1H)

CH2-TRIAZOLE

5.23

5.42 (s, 2H)

CH2CO

5.07

5.27 (s, 2H)

6

3.44

3.44 (d, J = 6.8 Hz, 3H)

7

3.20
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Mass spectrum of compound 15

T T T T
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Table s16. NMR assignment of acefylline-hydrazone-benzaldehyde hybrid 18a

\
N

o~

N
/

O

H 2'

N, =~ \
SRAS®
N’I @ 6' 4

5

T T
440 460

I Parent compound Hybrid compound I

Atom | sppm)UHs) | C DEPT | 'H(6,ppm)(J.Hz) °C
C/H PPIVLLEE (3, ppm) PPIVLTZ (3, ppm)
COOH -- 169.48 C - 168.43
1 - 154.3 C - 154.95
2 -- 151.13 C - 151.51
3 -- 148.36 C - 148.34
4 8.04 143.63 CH 8.12 — 8.05 (m, 1H) 144.79
CH=N 10.2 192.28 CH 8.12 — 8.05 (m, 1H) 144.13
1’ - 136.47 C - 134.31
4’ 7.64 134.43 CH 747 (d,J=6.3 Hz, 1H) | 130.61
2’ 7.87 129.68 CH 7.75(d,J=7.0 Hz, 1H) | 129.35
6’ 7.87 129.68 CH 7.75(d,J=7.0Hz, 1H) | 129.35
5’ 7.56 129.68 CH 747 (d,J=6.3Hz, 1H) | 127.41
3’ 7.56 128.98 CH 747(d,J=6.3Hz 1H) | 12741
5 - 106.83 C - 107.19
CHRCO 5.07 47.6 CH2 | 5.57 (s, 2H) 47.87
6 3.44 29.92 CH3 3.47 (s, 3H) 29.95
7 3.20 27.9 CH3 3.21 (s, 3H) 27.91
NH 11.25 - NH 11.80 (s, 1H) --



eg] punodwod yo winayddds YN H;

(wdd) 14
ST 0'¢ S'c 0°€ S'E S'S 09 S'9 0L Sz 0'8 S'8 0’6 §'6 00T S0T OTIT &TIT 0°¢T S%¢I O0€T S€T 0%l
1 1 1 1 L 1 s 1 n 1 s 1 s | L 1 : 1 s I 1 1 s | L | s 1 s I L | " 1 L | " 1 s | 1 1
woN = S o
8 8 ¥ 8 Yy B 38
b h bl —
l
I
I
LRE LSS y'L 60'8 08'1T
5) 3 (s)a o] [(wv (s)o
T¢e SLL
(s) 4 (P g
m_mI
zL w
\NNIFN O/ mFZ "
mw/\ //owl'mr \m\ /m\_.“o
/ // 3 n
YZ=—=g7 S 2z € N
?ZIIZ/_\ Z\ /m\ Nt
O*H
I ey
<O ol
7S~ S~ |
g Y [l NNNNNNO® =
3 s g RBNNAIRS &
o u
& g
o

o
4Y-OSWA-YWNH-6 V1 -1ezeb|3 ye|enpqy
PY 0T 4¥-OSIWA-YIWNH-6 V. -1ezeb|3 ye|enpqy




e8] punodwod jo wnuaddds YN Der

(wdd) 13
o1 o1 0c 0 OF 09 0/ 08 06 00T OTT ©0ZT 0T OPT OST 09T 0T 08T 06T 00T OIC
1 " | 1 1 n | i 1 L | L 1 M 1 n | L L " 1 i 1 | " 1 M 1 " | L L i 1 " 1 L
|
1
9l
P
43
Tz O/ m_z m
,.m\\ // //¢\ /ﬁ_“o
’ 02 —a¢1
\ / W 1
ve==gy¢ _ o z n\\w/ N
m_z Izr..i\ffz /w\ /mm_._
IR
O 0L
L4
b I L LPISY NS L L
© i & 2 SEga Fraag AY-0SWa-YWND-6 1 -1ezeb|3 yejenpgy
s = g Ewnae SERZR pyoTAY-OSWA-HWND-6 VL -1ezeb|3 yejenpay




110:
100
%-
80-
70
60-
50-

Relative abundance

40:
30:
20:

91.054 138.066
104.049
96.056
65.039
110.071 136.05 163.087
81.045 121.076
119.06! 284.114 311.125 340!
06 166.061 229.108 258.135 B
124.051 149.071 ~ 188,082 201120
58.029 79.054 89.03: ‘1‘2-07 153.077 :

R e e B B B B o o R R n e e R E e e e A N o R ARERE RS Ea s o e A RAREEaEa el
60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340

m/z (Da)

Mass spectrum of compound 18a

Table.s17 NMR assignment of acefylline-hydrazone-hydroxy benzaldehyde hybrid 18b

\No
o) H/
N~/ N
/ le 5

Parent compound

Hybrid compound

'H(3,ppm)(J,Hz)

"H(3,ppm)(J,Hz)

10.6

8.06 (s, 1H)

7.95 (s, 1H)

7.56 (dd,J=9.6,2.9 Hz, 1H)

7.56 (dd,J=9.6,2.9 Hz, 1H)

6.87 — 6.79 (m, 1H)

6.87 — 6.79 (m, 1H)

5.51 (s, 2H)

3.46 (s, 3H)

3.21(d,J=1.7 Hz, 3H)

11.58 (s, 1H)

9.98 (s, 1H)
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Mass spectrum of compound 18b

Table.s18 NMR assignment of acefylline-hydrazone-2,5 dimethoxy benzaldehyde hybrid

18¢

Parent compound

Hybrid compound

1-

H(3,ppm)(J,Hz)

(3, ppm)

'H(8,ppm)(J,Hz)

169.48

156.73

154.3

153.69

151.13

148.36

189.37

8.36 (s, 1H)

143.63

8.07 (d,J = 6.5 Hz, 1H)

125.03

123.29

7.40 (d, J = 3.0 Hz, 1H)

113.38

7.10 — 6.97 (m, 1H)

110.60

7.10 — 6.97 (m, 1H)

106.83

56.17

3.82 (s, 3H)

56.16

3.76 (s, 3H)

47.6

5.55 (s, 2H)

29.92

3.46 (s, 3H)

279

3.20 (s, 3H)

11.74 (s, 1H)
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Mass spectrum of compound 18c

Table.s19 NMR assignment of acefylline-hydrazone-3,4 dimethoxy benzaldehyde hybrid
18d

\' o
O#N H 1 2 O
7 N °N N
MUY T
N ¢ 4 O/

Parent compound Hybrid compound

1-

H(5,ppm)(J,Hz) 'H(3,ppm)(J,Hz)

7.98 (s, 1H)
8.08 (d, /= 3.3 Hz, 1H)

736 (d, J= 1.9 Hz, 1H)
7.26 —7.19 (m, 1H)
7.03 (d, J= 8.3 Hz, 1H)

3.82(d,J= 4.7 Hz, 3H)
3.82(d,J= 4.7 Hz, 3H)
5.55 (s, 2H)

3.46 (d,J = 3.7 Hz, 3H)
3.21(d,J= 1.7 Hz, 3H)
11.68 (s, 1H)
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400.1
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96.06 13807 141,07 || 165.07166.07 289.10 313.11 317.14 345.13 55543 37316 38513
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Mass spectrum of compound 18d

Table.s20 NMR assignment of acefylline-hydrazone-3,4,5 trimethoxy benzaldehyde hybrid

o~
. X 0
NN T
a\ N\)J\N,N\ < o~
N 3 °

18e.

Parent compound

0]

/ (@)

Hybrid compound

"H(3,ppm)(J,Hz)

13C
(3, ppm)

)
s
o)
—

"H(3,ppm)(J,Hz)

169.48

154.3

153.72

153.72

151.13

148.36

143.72

191.26

8.09 (s, 1H)

143.63

7.98 (s, 1H)

131.84

106.83

ellelielieliellelielielielieolie!

106.81

@
an)

7.05 (d, J = 13.7 Hz, 1H)

106

Q
T

7.05 (d,J=13.7 Hz, 1H)

60.93

3.85 (s, 3H)

60.93

3.85 (s, 3H)

60.93

3.71 (s, 3H)

47.6

5.57 (s, 2H)

29.92

3.47 (s, 3H)

27.9

3.21 (s, 3H)

11.82 (d,J=12.5 Hz, 1H
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703
346.151

60:

50;

Relative abundance

40;
289.104

343.11!

303
20; 181.072 344,139 | 357.131
290.12
f3.028 138.066 153.077 194.081 260.114 — 317.124 | |345.1

415.136

376.162 430.1¢

T
420

10; 110.071

T
380

T
T T
160

T T T T T T T T
240 260 280 300 320 340 360 400

m/z (Da)

Mass spectrum of compound 18e

T T T T T T
80 100 120 140 180 200 220

Table.s21 NMR assignment of acefylline-hydrazone 3 -methoxy benzaldehyde hybrid 18f
\' 0
N
O\V\ j\ H oy 2 5
7 "N N Y
MO
N & 4
o

I Parent compound Hybrid compound I

I3C
(3, ppm)

"H(3,ppm)(J,Hz)

'H(3,ppm)(J,Hz)

169.48

154.3

130.05

7.17 —7.00 (m, 1H)

160.15

151.13

148.36

121.25

7.17 - 7.00 (m, 1H)

191.26

8.15 (s, 1H)

143.63

8.10 (s, 1H)

137.79

106.83

112.05

7.98 (s, 1H)

123.57

7.17—=7.00 (m, 1H)

60.93

3.79 (d, J = 53.2 Hz, 3H)

47.6

5.58 (s, 2H)

29.92

3.79 (d, J = 53.2 Hz, 3H)

27.9

3.22 (s, 3H)

11.82 (d, J=12.5 Hz, 1H)
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H:\Elgazar samples\MASS\TAS.txt Injection 1 Function 1 MS + spectrum 0.00

110
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100;

903
3
S 80
©
2 70
2
© 603
g
5 503
fo
& 40

151,087
30 119.060 435055
20 121065 | 136051 181.072 221.067 284.114
= 166.061 286.130
10954.034 82.029 93,070 107.049 132_047 T/B'DSG 241108 257.103 ‘/ 314.125 341136 355115 370.1;
0 T T T T ‘ ‘\ T T T T T T T “ T m T T T H
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360
m/z (Da)

Mass spectrum of compound 18f
Table.s22 NMR assignment of ACEFYLLINE-hydrazone 2 -hydroxy benzaldehyde hybrid

18¢g

\ o
N
oi(j\ H o @
N—/ N N ¥
el asg)
N H02'3,4

Parent compound

Hybrid compound

"H(3,ppm)(J,Hz)

13C
(3, ppm)

'H(3,ppm)(J,Hz)

169.48

162

154.3

151.13

148.36

191.26

8.37 (s, 1H)

143.63

8.07 (s, 1H)

136.68

7.77 (dd,J=7.9, 1.7 Hz, 1H)

133.69

7.35—7.23 (m, 1H)

120.926

120.5

6.96 — 6.84 (m, 1H)

117.69

6.96 — 6.84 (m, 1H)

106.83

47.6

5.54 (s, 2H)

29.92

3.47 (s, 3H)

279

3.21 (s, 3H)

10.11

11.71 (s, 1H)
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13C NMR spectrum of compound 18g




Relative abundance

138.07
1003

904 77.04
80:
703
60:
50;

40:
96.06
303

020 110.07
20 105.03

166.06
300.11

179.06
179.0 221.07 272.11 208.0
‘ 243.09 274.13 i

136.04 153.08

122.06 32712 33912

141.07
10;

356.1

T T T T T T T T T
180 200 220 240 260 280 300 320 340
m/z (Da)

Mass spectrum of compound 18g
Table.s23 NMR assignment of acefylline-hydrazone piperonal hybrid 18h

\' o
o~ 1 s
/N //'I\l/\ﬂ/ \N/>©:O>
N= O 6' 20
o

T T T T
80 100 120 140 160

Parent compound

Hybrid compound

'H(3,ppm)(J,Hz)

(3, ppm)

"H(3,ppm)(J,Hz)

169.48

168.28

154.3

154.93

153.1

151.51

151.13

149.54

148.7

148.49

7.00 (d, J = 8.0 Hz, 1H)

148.36

148.33

191.26

144.45

8.07 (s, 1H)

143.63

144.10

131.9

128.79

7.96 (s, 1H)

128.6

123.75

108.3

108.92

7.37 (s, 1H)

106.9

107.21

7.17 (d,J = 8.1 Hz, 1H)

106.83

105.50

102.1

102.05

6.10 (s, 2H)

47.6

4791

5.54 (s, 2H)

29.92

29.95

3.47 (s, 3H)

27.9

2791

3.21 (s, 3H)

11.68 (s, 1H)
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135.044
100:

603 96.056

Relative abundance

153.077

301 110.071 138.066

91.05
150.\05

124.051

193.061 207.076 221.067

179.056

228.088
181.072

271.083

300.109
328.104
299,077 302.125 {

282.099 326&8 @.120

355.115

369.094 384.11

T T T T
100 120 140 160

T T T T
180 200 220 240
m/z (Da)

T T T
280 300 320 340

Mass spectrum of compound 18h

Table.s24 NMR assignment of acefylline-hydrazone isovanillin hybrid 18i.

O

\N o)
H

N—7 N

/

N. AU OH
N= O 6' P O/

T
360

T
380

'H(3,ppm)(J,Hz)

'H(3,ppm)(J,Hz)

9

9.30 (s, 1H)

10.6

8.07 (s, 1H)

8.04

7.92 (s, 1H)

7.3 d(J=1.50)

7.24 (t,J = 3.0 Hz, 1H)

7.2

7.11 — 7.04 (m, 1H)

6.9 d(J=7.5)

6.98 (dd, J = 8.4, 4.9 Hz, 1H)

5.07

5.53 (s, 2H)

3.8

3.82 (d, J=5.2 Hz, 3H)

3.44

@)
an
%)

3.47 (s, 3H)

3.20

@)
an
%)

3.21 (s, 3H)

11

Z
an)

11.61 (s, 1H)
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100:
90
80
70
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503

Relative abundance

404

303
136.051

20 181.072
221.067 300.109
315.120
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Mass spectrum of compound 18i

Table.s25 NMR assignment of acefylline-hydrazone vanillin hybrid 18]
\' 0

N
O\V\ j\ H 2
N. AU O
N—~ N N Y
AT
4 OH
5
I Parent compound Hybrid compound I
13C
(8, ppm) 'H(3,ppm)(J,Hz)
9 — 9.58 (s, 1H)
10.6 191.26 8.08 (d,/=2.2 Hz, 1H)
8.04 143.63 7.94 (s, 1H)
7.3 d(J=1.50) 109.14 7.35-7.26 (m, 1H)
7.2 114.75 7.11 (td, J= 8.9, 1.9 Hz, 1H)
6.9d(J=7.5) | 127.49 6.84 (dd, J=8.1, 3.4 Hz, 1H)

5.07 47.6 5.54 (s, 2H)

3.8 56 3.84 (s, 3H)
3.44 29.92 3.47 (s, 3H)
3.20 27.9 3.21 (s, 3H)
11 — 11.61 (s, 1H)
169.48
152.14
151.13
148.36
147.5
129.77
106.83
154.3

'H(3,ppm)(J,Hz)

olioliollelleolioliele)
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H:\Elgazar samples\MASS\TA12.txt Injection 1 Function 1 MS + spectrum 0.00

110
100;

230.104

221.067

232.119

315.120

137.060 302.125
195.088
300.109 313:10
193.07; 238.093 554 0gg 274.130

139.0#@-075 166.072
T T

T T T T T T T T T T T T T T
80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380
m/z (Da)

181.072

Relative abundance

55.039
20- 332.135 386.11

Mass spectrum of compound 18

Table.s26 NMR assignment of acefylline-hydrazone cinnamaldehyde hybrid 18k
N= §
\N N N\)L Z N \

)
T N0

Parent compound

Hybrid compound

BC
HEppm)(LHz) | 7 5

"H(3,ppm)(J,Hz)

169.48

154.3

152.46

7.24 (d,J=28.9 Hz, 1H)

151.13

148.36

143.63

7.87 (d, J = 12.3 Hz, 1H)

192.28

8.06 (s, 1H)

136.47

134.43

7.65 —7.61 (m, 1H)

131.17

7.05 (dd, J=29.9, 12.6 Hz, 1H)

129.68

7.65 —7.61 (m, 1H)

129.68

7.65 — 7.61 (m, 1H)

129.68

7.45 738 (m, 1H)

128.98

7.45 —7.38 (m, 1H)

106.83

47.6

5.45 (s, 2H)

29.92

3.46 (s, 3H)

27.9

3.21 (s, 3H)
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Mass spectrum of compound 18k

Table.s27 NMR assignment of acefylline-hydrazone anisaldehyde hybrid 181

Parent compound Hybrid compound

'H(3,ppm)(J,Hz) 'H(5,ppm)(J,Hz)

10.6 8.07 (s, 1H)
8.04 8.00 (s, 1H)

7.78 7.67 (dd,J=17.2, 5.1 Hz, 1H)
7.78 7.67 (dd,J=7.2, 5.1 Hz, 1H)
6.9 7.01 (dd,J = 9.0, 3.1 Hz, 1H)
6.9 7.01 (dd,J = 9.0, 3.1 Hz, 1H)

5.07 5.53 (s, 2H)

3.85 3.81 (s, 3H)
3.44 3.46 (s, 3H)
3.20 (s, 3H)
11.65 (s, 1H)
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Table.s28 NMR assignment of acefylline-hydrazone isatin hybrid 19

0

i //Z< N3 o /==

N3 ¢
T TT8
,

O)\N N 02 N8 7
| H
g

I Parent compound Hybrid compound I

'H(8,ppm)(J,Hz) (3, ppm) 'H(8,ppm)(J,Hz)

8.04 143.63 8.16 — 8.10 (m, 1H)
4 7.50 124.59 7.72 — 7.34 (m, 1H)
3 7.58 117.73 7.72 — 7.34 (m, 1H)
5 7.07 122.68 7.17 - 6.77 (m, 1H)
7’ 6.9 112.12 7.17 - 6.77 (m, 1H)
NH ISATIN 11.023 12.72 (s, 1H)
NH-
HYDRAZIDE 11.36 (s, 1H)
CH2CO 5.73 (s, 2H)

3.57 (s, 3H)
3.21 (s, 3H)
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