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Scheme 1. Synthesis of thiosemicarbazones 2a-k and 3a-j.
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2a:R,=H;R,=H 2f: R, = H; R, = 4-OC,H,
2b: R, =H;R,=3-NO, 2g:R,=H;R,=4-Cl
2¢: R, = H; R, = 4-OCHj 2h: R, = 2-OH; R, = 5-CH,
2d:R; =H;R,=2-OH 2i: R, =3-NO,; R, = OC,H;
2e:R; =H; R, =4-NO, 2j: R, =3-NO,; R, = 4-Cl
2k: R, = 2-CH;; R, = 5-CHj,
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Ho o 5 / |‘\
N_ _N_ C
T N _\R
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S
3a-k
3a:R, =H;R,=H 3f: R; =3-NO,; R, =4-Br
3b:R;=H;R,=3-NO, 3g:R;=H;R,=4-Cl
3¢:R;=H; R, =4-Br 3h: R, =H; R, =4-CH;
3d: R, =H; R, =4-OH 3i: R; =3-NOy; R, = 4-OCH,
3e:R; =H;R,=4-NO,  3j:R;=3-NOy R, =4-Cl
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Table 1. Melting point (m.p), yield (%), molecular formulae (Mol.For.), molecular weight (Mol.

Wt.) and Rf of thiosemicarbazones 2a—k and 3a-j.

Comp. R1 R2 Yield (%) m.p (°C) Mol.For. (Mol. Wt.) Rf
2a H H 97.0 210.1-212.2 Ci1sH2sNsS (313.46) 0.46
2b H 3-NO: 92.7 244.2-246.1 C18H2N4O:S (358.46) 0.38
2c H 4-OCHs 95.7 224 .5-227.7 Ci9H2sNs0S (343.49) 0.50
2d H 2-OH 95.7 203.8-205.6 CisH2sN30S (329.46) 0.46
2e H 4-NO: 91.3 258.1-260.1 C18H22N4O:S (358.46) 0.43
2f H 4-OC:2Hs 95.6 232.2-233.6 C20H27N30S (357.52) 0.54
2g H 4-Cl 89.6 238.9-239.7 CisH22CINsS (347.91) 0.68
2h 2-OH 5-CHs 91.0 241.6-242.5 C1H2sN30S (343.49) 0.54
2i 3-NO:2  4-OC:Hs 61.2 218.7-220.7 C20H26N4OsS (402.51) 0.64
2j 3-NO: 4-Cl 78.5 252.8-254.0 Ci1s8H21CIN4O2S (392.90) 0.53
2k 2-CHs 5-CHs 92.5 212.4-213.8 C20H27NsS (341.52) 0.68
3a H H 91.8 231.2-232.7 C19H25NsS (327.49) 0.46
3b H 3-NO: 67.0 251.7-253.5 C19H2aN30:S (372.49) 0.47
3c H 4-Br 65.5 240.9-242.9 C19H24BrNsS (406.39) 0.46
3d H 4-OH 443 272.8-273.5 C19H2sN30S (343.49) 0.53
3e H 4-NO: 90.4 266.5-268.9 C19H2aN4O:S (372.49) 0.50
3f 3-NO: 4-Br 17.5 224.5-225.3 C19H23BrN4O:S (451.38) 0.53
3g H 4-Cl 94.0 235.0-236.3 C19H24CINsS (361.93) 0.58
3h H 4-CHs 73.5 230.3-232.2 C20H27NsS (341.52) 0.36
3i 3-NO: 4-OCHs 69.3 224.6-226.3 C20H26N4OsS (402.51) 0.45
3j 3-NO: 4-Cl 49.8 250.9-252.4 C19H23CIN4O2S (406.93) 0.54

*Solvent: chloroform/acetone (95/5, v/v), visualization at UV 254 nm.

S2



Table 2. Minimum inhibitory concentration (MIC) of synthesized thiosemicarbazones 2a-k and 3a-j.

MIC of Synthesized Compounds (uM)

Comp. No. Gram (+) Gram (-) Fungus
EF SA BC EC PA SE CA
2a 100 25 25 - - - 25
2b 25 50 25 - - - 6.25
2c 12,5 50 100 - - - 6.25
2d 25 - 100 - 100 - 25
2e 100 50 50 - - - 12.5
2f 50 50 50 - - - 25
2g 25 25 25 - - - 6.25
2h 50 25 50 - 100 - 12.5
2i 50 50 25 - - - 12.5
2j 50 50 50 - - - 25
2k 100 25 50 - - - 12.5
3a 25 25 50 - - - 12.5
3b 100 25 25 - - - 25
3¢ 100 100 100 - - - 25
3d 50 50 50 - - - 25
3e 25 25 25 - - - 6.25
3f 25 50 50 - - - 25
3g 25 100 100 - - - 25
3h 50 25 50 - - - 12.5
3i 50 50 50 - - - 25
3j 100 25 50 - - - 12.5
STM 350 350 175 44 350 175 NT
CHM NT NT NT NT NT NT 114

EF: Enterococcus faecalis (ATCC13124); SA: Staphylococcus aureus (ATCC25923); BC: Bacillus cereus (ATCC 13245);
EC: Escherichia coli (ATCC25922); PA: Pseudomonas aeruginosa (ATCC27853); SE: Salmonella enterica (ATCC12228);
CA: Candida albicans (ATCC10231); STM: streptomycine; CHM: Cycloheximide; NT: not tested; - : inactive.

S3



Table 3. ICso of synthesized thiosemicarbazones 2a-k and 3a-j.

ICso of Synthesized Compounds (uM)

Comp.

No. Gram (+) Gram (-) Fungus
EF SA BC EC PA SE CA
2a 24.78 4.78 4.12 - - - 6.78
2b 10.78 8.99 12.45 - - - 3.57
2¢ 5.68 9.66 8.24 - - - 3.45
2d 4.89 - 25.22 - 24.67 - 5.35
2e 25.89 6.78 6.09 - - - 5.56
2f 12.78 7.88 7.82 - - - 6.35
2g 6.78 7.89 6.88 - - - 3.24
2h 11.67 6.24 7.56 - 27.45 - 4.57
2i 12.78 12.56 12.11 - - - 3.57
2j 6.88 22.67 22.12 - - - 4.34
2k 47.89 6.45 8.49 - - - 5.68
3a 6.34 6.99 12.33 - - - 3.67
3b 25.89 8.99 9.91 - - - 7.89
3¢ 28.99 50.22 40.45 - - - 5.67
3d 17.89 21.45 25.89 - - - 6.78
3e 4.67 9.23 10.11 - - - 3.22
3f 13.57 21.44 11.88 - - - 3.67
3g 4.78 35.67 32.11 - - - 5.34
3h 12.56 7.88 9.85 - - - 6.79
3i 12.57 15.67 25.62 - - - 7.89
3 35.46 6.46 7.49 - - - 4.67

EF: Enterococcus faecalis ATCC13124; SA: Staphylococcus aureus ATCC25923; BC: Bacillus cereus ATCC
13245; EC: Escherichia coli ATCC25922; PA: Pseudomonas aeruginosa ATCC27853; SE: Salmonella enterica ATCC12228;
CA: Candida albicans ATCC10231; - : inactive
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Table 4. The effect of newly synthesized thiosemicarbazones 2a-k and 3a-j on the viability of

HeP3B, Hela, A549, and MCF-7 cells after 48 h of incubation.

C;n(:'P' Conc. Hep3B Hela A549 MCEF-7

2a 30uM 69.07 +1.37 71.58 +1.49 75.40 = 1.50 58.80 +1.23
100 uM 64.47 +(0.86 60.07 +0.97 70.38 £ 0.94 49.35+0.79

b 30uM 76.33 +1.79 55.29 +1.10 83.32 +1.96 45.42 +0.91
100 uM 70.72 + 0.46 53.80 +1.41 77.20 +0.50 43.31 £2.63

2c 30uM 68.60 +2.74 72.09 +2.30 76.36 +1.82 59.22 +1.89
100 uM 59.84 +2.20 59.67 +1.43 65.32 +2.40 49.02+1.18

2d 30uM 19.34 +2.54 61.12+1.91 21.11+2.78 50.21 £1.57
100 uM 16.82 +1.60 24.55 +1.85 18.37 +1.75 20.17 £1.52

2e 30uM 67.73+1.34 72.77 £2.42 73.94 +1.46 59.79 +1.99
100 uM 68.2+0.63 61.01+1.16 74.45 +0.69 50.12+0.95

of 30uM 63.5+1.47 69.84 +1.85 69.32 +1.61 57.38 +1.52
100 uM 54.53 +1.19 57.2+290 59.53 +1.30 47.00 +£2.38

2g 30uM 76.83 +2.31 71.65 +2.01 83.87 +2.52 42.50 +£2.35
100 uM 70.25+0.41 4790 +2.03 76.69 + 0.44 39.35+1.67

oh 30uM 23.71 +0.88 44 .42 +2.35 25.88 + 0.96 36.50+1.93
100 uM 21.86 +0.20 34.76 +1.36 23.86 +(0.22 28.55+1.12

2 30uM 78.88 +2.63 64.37 +1.47 86.11 + 2.88 52.89 +1.21
100 uM 76.06 + 0.27 61.40+0.17 83.03 +0.29 50.45+0.14

% 30uM 65.01 £2.17 46.16 + 0.38 70.97 £2.37 37.92 +0.31
100 uM 62.83 +£2.23 40.66 +1.04 68.59 +2.43 33.40 + 0.86

2k 30uM 67.46 +1.69 69.88 +2.12 73.64 +1.84 57.41+1.74
100 uM 46.78 +0.21 55.18 +2.92 51.06 + 0.23 45.33 +£2.40

3a 30uM 72.06 £1.92 74.40 +1.07 78.67 £2.09 61.12 +0.88
100 uM 6793 +1.11 69.77 £0.35 7416 +1.22 57.32+0.29

3b 30uM 75.15+0.36 70.17 £1.90 82.04 +0.40 57.64 +1.56
100 pM 71.76 + 0.48 68.65 + 2.51 78.34 +0.52 56.40 +2.06

3¢ 30uM 85.76 +2.42 81.90 +2.11 93.62 +2.64 67.28 +1.74
100 uM 68.37 +1.58 64.27 +2.47 74.63+1.73 52.80+2.03

3d 30uM 80.15 +1.68 81.46 = 1.60 87.5+1.83 66.92 +1.31
100 pM 7257 +1.83 73.28 +2.50 79.22 +2.00 60.20 +2.05

3e 30uM 67.02 +1.37 80.59 +1.39 7317 +1.49 66.21 +1.14
100 pM 53.79+0.71 77.66 +0.29 58.72 + 0.77 63.80 +0.24

3f 30uM 72.26 +1.01 77.05+2.19 78.89 +1.11 63.30 = 1.80
100 uM 65.95 +0.25 67.78 +1.64 71.99 +0.28 55.68 +1.35

3g 30uM 80.42 +1.16 62.38 +0.71 87.79 +1.27 51.25+0.58
100 pM 70.65 +1.77 51.23+0.49 7713 +1.94 42.09 +0.40

3h 30uM 75.08 +1.11 81.90 +1.04 81.96 +1.21 67.28 = 0.85
100 uM 67.16 £ 2.57 75.92 +1.60 73.31 £2.81 62.37 +1.31

3i 30uM 78.34 +0.71 77.12+2.03 85.52 +0.77 63.36 = 1.67
100 pM 74.04 +0.61 56.81 +1.81 80.83 + 0.67 46.67 +1.49

3j 30uM 69.54 +2.39 87.18 +1.91 75.92 +2.61 71.62 +1.57
100 pM 61.25+2.24 74.51 +2.17 66.86 +2.45 61.21+1.78

CPT* 0.3 uM 69.56 + 1.27 57.06 +1.35 67.68 +1.88 56.68 + 0.68
14.4 uM 37.65+1.21 18.61 £0.56 26.74+2.16 28.89 +1.07

*Camptothecine. Data is presented as percentage of the cell viability £ SD.
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TH-NMR spectrum of compound 2a
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HMBC spectrum of compound 2a
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DEPT spectrum of compound 2a
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TH-NMR spectrum of compound 2b

"o
o o G MD
AR E=A:]

m oW o
(=

[ ==
[ T T T T

o~
)

005 TT—

NO,

IO

>N

Iz

e

O:m

~N

Iz

2b

Chemical Formula: Cl 8H22N40zs

Molecular Weight: 358.46

N J

T T
1 10

T
12

13

JuL
-t
(=1
—

s

NN

s
ML
=
=

—|=
o
o3| w

{1

[=2]
w

(=1
(=]
—

wy
=
o

=t )
(=]
=

;

=t
=
-—

[

13C-NMR spectrum of compound 2b

8"

PLl—

NO,

Io

SN

Iz

e

O:n

~N

Iz

Chemical Formula: CgH,,N,40,S

Molecular Weight: 358.46

Ppm

200 180 160 140 120 100 80

220

S9



Intens.
w107

s

ESI-MS spectrum of compound 2b (negative)

NO,
H

N =
\Q/ ~\P
S

H H
N c
2b

Chemical Formula: C18H22N4OZS
Molecular Weight: 358.46

1636

M3, 0.1min #8

3569

125 150 175 200 225

ESI-MS spectrum of compound 2b (positive)

250

275

30

325

350

mfz

Intens,
xi08

NO,
H H
—
S

H
Cc
2b

Chemical Formula: C18H22N4OZS
Molecular Weight: 358.46

1349

29?“8

325.0

+MS, 0. 1min #5

3589

125 150 175 200 275

S10

250

275

300

125

30

TR JHI

miz



TH-NMR spectrum of compound 2¢
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TH-NMR spectrum of compound 2d
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ESI-MS spectrum of compound 2d (negative)
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TH-NMR spectrum of compound 2e
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TH-NMR spectrum of compound 2f
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ESI-MS spectrum of compound 2f (negative)
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TH-NMR spectrum of compound 2g
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ESI-MS spectrum of compound 2g (negative)
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TH-NMR spectrum of compound 2h

T9L”
LL”
910"
0z0"L
EE0 "L
LE0 "L
9ET L
ST L
ore e~

e
v

\Y

-

EELTE

BET TT—

CH3

HO

IO

>N
2h

Iz

H?

\C/

Iz

Chemical Formula: C;oH,5sN;0S

Molecular Weight: 343.49

(I JLL

Nt

0 ppm

=]
w

)

2
L | L
: FQD. :

e |es

|

[
(=]
w

:

Il
~
—
=2
—

H

7
S
— <
=1K=]
o™

|

Il
—
—

:

0
|
_
3|
L=

1
|
13C-NMR spectrum of compound 2h

12

14 13

15

€0’
6L°
98"
€8’
aL’
e’

0%’

Ch

9TT-—
6TT—
SCT—_
LET—"
TET—"

SET—

PST—

PLT—

Chemical Formula: C 1 9H25N3OS

Molecular Weight: 343.49

ppm

200 180 160 140 120 100 80

220

S21



ESI-MS spectrum of compound 2h (negative)
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TH-NMR spectrum of compound 2i
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ESI-MS spectrum of compound 2i (negative)
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H-NMR spectrum of compound 2j
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ESI-MS spectrum of compound 2j (negative)
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TH-NMR spectrum of compound 2k
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TH-NMR spectrum of compound 3a
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ESI-MS spectrum of compound 3a (negative)
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TH-NMR spectrum of compound 3b
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TH-NMR spectrum of compound 3¢
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ESI-MS spectrum of compound 3¢ (negative)
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TH-NMR spectrum of compound 3d
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ESI-MS spectrum of compound 3e (negative)
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TH-NMR spectrum of compound 3£
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TH-NMR spectrum of compound 3g
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TH-NMR spectrum of compound 3h
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TH-NMR spectrum of compound 3i
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ESI-MS spectrum of compound 3i (negative)
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ESI-MS spectrum of compound 3j (negative)

Intens. -MS, 0.2min #11
x1
4049
3 CHs NO,
H H I
N\Q/N\N¢C cl
S
3j
Chemical Formula: C;9H,3CIN,O,S
21 Molecular Weight: 406.93
1.
197 iy M08
2256 4709
0 Il ; | - i ; ; ; L 5 L
150 200 250 300 350 400 450 500 mk
ESI-MS spectrum of compound 3j (positive)
Intens +MS, 0.2min #10
X109
4069
20
CH3 NOZ
H H I
" N\Q/N\Néc al
: S
3j
Chemical Formula: C,9H,3CIN,O,S
Molecular Weight: 406.93
10
05 1348
286.2
3691 39014
”_ 2137 25656 ‘ ||
00} | — L ‘ , ||
100 150 200 250 300 350 400 miz

S48



