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Abstract:

Recently, some prostate cancer patients have acquired resistance to the second -generation drugs
(anzalutamide and apalutamide) prescribed for the treatment of this disease due to the emergence of the F876L
mutation, which represents a challenge to modern medicine. In this study, a new series of 2-thiohydantoin
derivatives were prepared through the reaction of different derivatives of maleimide (1c-4c) with
isothiocyanate derivatives. The prepared compounds were diagnosed using FT-IR,'"H-NMR ,*C-NMR, Mass
spectra. The prepared series compounds has been studied against prostate cancer cells. The MTT assay was
used to determine the activity of the prepared compounds against prostate cancer cells. The data indicated,
depending on the IC50 values, that some of the prepared compounds have anti-prostate cancer activity. The
results indicate that compounds 1d and 2d have good anti-prostate cancer activity compared to the rest of the
compounds. The prepared series of compounds were also studied against selected types of bacteria and fungi,
as the results showed that some of the compounds in the series had anti-bacterial and anti-fungal activity.

Keywords: Anti-bacterial activity, Antifungal activity, Isothiocyanate, Prostate cancer, Thiochydantoin.

Introduction:

Hydantoin was first isolated by Bayer in patent applications and subsequently published in a
1861 in the course of her research on uric acid *. 2-  journal in 20108, In 2012, enzalutamide was
thiohydantoin was first reported in 1913, and by  officially approved as a drug for the treatment of
evaluating the evidence, it was found that the first prostate cancer by the US Food and Drug
compound prepared for this type of compound was  Administration, and it was approved in the European
by Peter Klason in 1890 2. 2-thiohydantoin is one of Union in 2013 and in Japan in 2014. As for
the biologically active molecules and has diverse apalutamide, it was approved in the United States of
activities to supply the medical and pharmaceutical America as a drug for the treatment of prostate
industries in facing the challenges faced by modern cancer in 2018 and in the European Union in 2019 *°,
medicine after the spread of drug-resistant diseases, Prostate cancer is one of the most common diseases
which are increasingly spreading all over the world, in men. In 1989, flutamide was approved as a drug
where it has been used as anti- cancer *% anti-  for the treatment of prostate cancer by the US Food
leishmaniasis °, an antiviral 1°, protect PC12 cells %, and Drug Administration, while bicalutamide was
antibacterial 124, also showed anti-TMV activity °,  approved in 1995, and these drugs became
anti-neuroinflammatory *°. Perhaps one of the most ineffective as cancer progressed to the stage of
important things that drew the attention of  hormone resistance. The ineffectiveness of the first-
researchers to the thiohydantoin nucleus in the last ~ generation anti-prostate cancer drugs led to the
decade is that it is the main nucleus in the second-  design of the second-generation drugs (enzalutamide
generation of drugs (enzalutamide and apalutamide) and apalutamide), but unfortunately, as the disease
intended for the treatment of prostate cancer. progressed to the stage of resistance to this
Enzalutamide and apalutamide were discovered ina  generation of drugs, the second-generation drugs
series of 2-thiohydantoin derivatives prepared in have become ineffective at the present time .On the
2006 by Sawyers and Jung in a series of UCLA contrary, in some cases, their use leads to
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strengthening The disease instead of being cured, and
the reason is due to the emergence of the F876L
mutation?-2, In this study, we prepared a new series
of 2-thiohydantoin derivatives and they were studied
against prostate cancer using the MTT assay . In
comparison to the other compounds, the data show
that compound 1d has good anti-prostate cancer
activity. The compounds were also studied against
selected types of bacteria and fungi, and it was clear
from the results that some compounds had anti-
bacterial and anti-fungal activity under study.

Materials and Methods:

Infrared spectra of the prepared compounds
were recorded using a Japanese-made Shimadzu
8400 FT.IR device and in the form of potassium
bromide tablets in the (400-4000) region at room
temperature. At room temperature, *H and *C-NMR
spectra were recorded using BRUCKER-500MHz
and 125MHz instruments, DMSO-d6 as a solvent,
and TMS as an internal reference. All chemical
displacements were measured in ppm. Mass spectra
were recorded using a quadruple device analyzer
spectrometer 5975 Agilent with electron collision
technology at electronic energy of 70 eV.1-(4-
bromophenyl)-1H-pyrrole-2,5-dione(1a), 1-(p-tolyl)

Table 1. FT-IR spectra data of (1c-4) compounds

-1H-pyrrole-2,5-dione(2a),1-(4-methyl-3-
nitrophenyl)  -1H-pyrrole-2,5-dione(3a),  1-(4-
acetylphenyl) -1H-pyrrole-2,5-dione(4a), acetone,
hexane, absolute ethanol, acetonitrile from( Sigma-
Aldrich). Phenyl isothiocyanate, glacial acetic acid,
Isoniazid, TLC, cyclohexyl isothiocyanate from
(Merck).

Synthesis of compounds (1c-4) % 24

The first step: 0.01mol of different maleimides (la—
4) was dissolved with 0.01mol of Isoniazid in 30ml
of absolute ethanol and the mixture was left under
reflux and stirred for 6-12 hrs. The reaction was
monitored by TLC (thin layer chromatography).
After the reaction was completed, it was cooled,
filtrated, and washed in absolute ethanol. Recorded
spectra data of the prepared compounds:
N'-(1-(4-bromophenyl)-2,5-dioxopyrrolidin-3-
ylisonicotinohydrazide(1c):

White solid powder; yield 63 %, mp= 245-247 °C
N'-(1-(4-methyl-3-nitrophenyl)-2,5-
dioxopyrrolidin-3-yl)isonicotinohydrazide (3c):
White solid powder; yield 53 %, mp= 236-238 °C
N'-(1-(4-acetylphenyl)-2,5-dioxopyrrolidin-3-
ylisonicotinohydrazide(4c):

White solid powder; yield 65%; mp= 229-231 °C ,
FT-IR and NMR spectra data are listed in tables
(1),(2)and (3).

Comp. N-H N-H cm- C-HAr.  C-H aliph. cm? C=0 C=0 C=0 C=C cm? C-N
Symbol amide ! cm? Imidazol imidazo ~ Amid cm'!
cm? idine- lidine- cmt
24- 2,4-
dione dione
cm? cm?
1c 3317 3217 2995 2883 1784 1712 1637 1546,1494, 1406
1469
3c 3415 3284 3080 2983 ,2929 1788 1718 1658 1537,1496 1344
4c 3415 3311 3001 2997 1786 1716 1681 1604,1544 1404
Table 2. 'THNMR spectra data of (1c-4) compounds
Com. .
Symbol Hn Ar-H Hm Hr Hxk Hi CHs
8.77-8.70
10.47 o2 6.15 42 3.09 2.80
1c (d,J=6.3, y . t,J=5.8, o (dd ,J=18.0 ,8.5 (dd ,J=18.0, 3.8,
TH) (m, 4H) () (dt,J=8.8,4.4,1H) TH) 1H) ~
7.29-7.23 '
(m, 2H)
8.74
(d, J=5.0, 2H)
8.02
(s,1H)
3.12 2.83 2.57
1051 7.74 6.20 4.32-4.27
3¢ ,1H)  (d,J=82,1H) (s 1H) (m,1H) (dd, 11?41 84 (dd, 117H8 84 s,
7.65 1H) 1H) 3H)
d,J=8.3, 1H)
7.59
(d,J=8.3,1H )
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8.76-8.70
(m, 2H)
8.09-8.07
(m, 2H)
7.76-7.73
(m, 2H)

7.49-7.45
(m ,2H)

1051
4c (dJ=58,
1H)

6.19
(d J=5.9,
1H)

(dd,J=8.7,4.2,1H)

3.13
(dd, 18.0,85
1H)

2.83 2.61
(dd J=17.9,39, (s,
1H) 3H)

4.28

Table 3. *C-NMR spectra data of (1c-4) compounds

Cc=0
imidazolidine-
2,4-dione

Cc=0
imidazolidine-
2,4-dione

Comp.symbol

C=0 C-Ar CHr CHi Hk CH3

Isonicotinohydrazide

1c 174.98 174.50

3c 174.89 174.41

4c 174.98 174.48

164.39 150.29,
139.90,
131.90,
131.58,
128.93
121.21,
121.18
150.27,
148.57,
139.89,
133.33,
133.12,
131.61,
130.96,
122.69,
121.18
150.30,
139.91,
136.28
136.23
128.80,
126.86,
121.20

57.53 34.52

164.37 57.65 34.58 19.45

164.41 57.59 34.60 26.81

Synthesis of compounds (1d-4) and (1e-4) 2%

In this experiment, 0.01mol of maleimide
derivatives (1c—4) was dissolved in 30ml of
acetonitrile as a solvent and few drops of glacial
acetic acid as a catalyst.. Then was added 0.01mol of
cyclohexyl isothiocyanate or phenyl isothiocyanate.
The mixture was left under reflux with stirring for
16-70 hrs. The reaction was monitored by TLC (thin
layer chromatography). After the reaction was
completed, the solvent was evaporated at room
temperature and then recrystallized by a mixture of
acetone and hexane.

Recorded spectra data of the prepared compounds:
N-(5-(2-((4-bromophenyl)amino)-2-oxoethyl)-3-
cyclohexyl-4-oxo-2-thioxoimidazolidin-1-yl)
isonicotinamide (1d):

White solid powder; yield 55 %; mp= 159-162 °C .
MS m/z (%): 530 (M*, 9.2), 129 (28), 106 (72), 71
(52), 43 (100).

N-(3-cyclohexyl-4-oxo-5-(2-0x0-2-(p-
tolylamino)ethyl)-2-thioxoimidazolidin-1-
ylisonicotinamide(2d):

White solid powder; yield 25%, mp = 247-250. MS
m/z (%): 465 (M*, 47), 344 (30), 211 (29), 129 (64),
106 (100) ,78 (52), 55 (42).
N-(3-cyclohexyl-5-(2-((4-methyl-3-
nitrophenyl)amino)-2-oxoethyl)-4-oxo-2-
thioxoimidazolidin-1-yl)isonicotinamide(3d):
White solid powder; yield 68 %; mp= 140-142 °C.
MS m/z (%): 510 (M*, 12), 216 (55), 178 (35), 106
(100), 78 (48), 55 (38).
N-(5-(2-((4-acetylphenyl)amino)-2-oxoethyl)-3-
cyclohexyl-4-oxo-2-thioxoimidazolidin-1-
yl)isonicotinamide(4d):

Onion solid powder; yield 40 %; mp= 178-181 °C.
MS m/z (%): 493 (M*, 12), 371 (28), 215 (57), 106
(100), 78 (78), 55 (91).
N-(5-(2-((4-bromophenyl)amino)-2-oxoethyl)-4-
0x0-3-phenyl-2-thioxoimidazolidin-1-
yl)isonicotinamide(1e):
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White solid powder; yield 25%; mp= 272-275 °C.
MS m/z (%): 525 (M*, 5.5), 135 (33), 106 (100), 78
(81), 51 (47) .
N-(4-0x0-5-(2-0x0-2-(p-tolylamino)ethyl)-3-
phenyl-2-thioxoimidazolidin-1-
yl)isonicotinamide(2e):

White solid powder; yield 44%; mp= 246- 248°C.
MS m/z (%): 459 (M*, 5.7), 135(25), 106 (100), 78

White solid powder; yield 25%; mp= 170-172 °C.
MS m/z (%): 135 (100), 77 (181), 106 (68), 51(52).
N-(5-(2-((4-acetylphenyl)amino)-2-oxoethyl)-4-
0x0-3-phenyl-2-thioxoimidazolidin-1-
ylisonicotinamide (4e):

White solid powder; yield 45 %; mp=241-243 °C.
MS m/z (%): 487 (M*, 0.2), 215 (78), 135 (66), 106
(100), 78 (78), 51 (47). FT-IR and NMR spectra data

(63) , 51 (38).

N-(5-(2-((4-methyl-3-nitrophenyl)amino)-2-
oxoethyl)-4-oxo-3-phenyl-2-thioxoimidazolidin-1-

ylisonicotinamide (3e):

are listed in tables 4,5 and 6.

Table 4. FT-IR spectra data of (1d-4) and (1e-4) compounds

Comp. N-H N-H C-HAr. C-H aliph. C=0 C=0 C=0 Cc=C cmr C=S C-N
Symbol  amide cmt cmt cmt cmt cmt Amid 1 cmt cm
cm?t cmt
1d 3277 3248 3051 2933,2856 1739 1689 1662 1602,1537 1489 1359
2d 3412 3292 3041 2935,2854 1751 1705 1631 1543, 1514 1429 1361
3d 3238 3414 3045 2933,2858 1751 1695 1614 1531 1413 1357
4d 3257 3234 3099 2929,2856 1751 1687 1597, 1533 1411 1361
le 3394 3180 3122 2906 1761 1701 1593 1521,1489 1448 1338
2e 3483 3400 3045 2912 1761 1703 1681 1614,1523 1444 1303
3e 3261 3498 3105, 2978,2931 1766 1689 1598 1527,1500 1425 1334
3053
4e 3396 3483 3062 2910 1759 1747 1699 1595,1535 1408 1303
Table. 5: 'HNMR spectra data of (1d-4) and (1e-4) compounds
Com. Hd He Ar-H H¢ H¢ Ha ,Hb CHs3 H-cyclohexyl
Symbol
1d 1165 10.24 8.79-8.77 4.63 4.50-4.44 3.03 2.99
(s, (s, (m, 4H) (t,3=44 (m,AH)  (dJ=4.3 2H) - (dd ,J=22.6 ,12.2 2H)
1H) 1H) 7.51-7.46 ,1H) 1.83
(d,J=13.1 2H)
(m, 4H) 1.78-1.71
(m,2H)
1.65
(d J=13.0 ,1H)
1.26
(d J=18.0, 3H)
2d 11.66 9.98 8.77 4.63 4.50-4.45 3.01-2.99 2.27 2.23-2.16
s, (s, (dI=512H) (t,J=43 (m,1H) (m ,2H) (s,3H) (m ,2H)
1H)  1H) 7.79-7.78 J1H) 1.83
(m 2H) (d, J=13.3 2H)
7.41-7.40 1.74
(m, 2H) (t, J=15.1 2H)
7.09 1.65
(d,J=8.1, 2H) (d J=13.1 1H)
1.29-1.14
(m,3H)
3d 11.63 10.49 8.77 4.68 452- 3.06 245 2.20-2.17
(s, (s, (d,J=5.22H) (, 4.45(m,  (dJ=452H) (s,3H) (m ,2H)
1H)  1H) 8.26 =431H)  1H, Hy) 1.83
(d J=2.3 2H) (d, J=12.3 2H)
8.18 1.78-1.72
(d,J=5.2, 2H) (m ,2H)
7.68 1.64
(dd J=8.5.2.4 (d J=12.9 1H)
, 1H) 1.32-1.14
7.42 (m ,3H)
(d ,J=8.3,1H)
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4d 11.64

(s,
1H)

10.45

(s,
1H)

8.79-8.78
(m ,2H)
7.92-7.91
(m ,2H)
7.80-7.79
(m, 2H)
7.16
(t,J=7.8, 1H)
7.66
(t,J=8.5,1H)

4.66 4.52-
(t,J=44 446 (m,
AH)1H, HY

3.09-3.08
(m ,2H)

251
(s,3H)

2.25-2.17
(m,2H)
1.85-1.64
(m, 5H)
1.32-1.15
(m, 3H)

le 11.80

(s,
1H)

10.34

(s,
1H)

8.81-8.80
(m,2H)
7.84-7.82
(m ,2H)
7.59-7.42
(m, 9H)

4.94 -
d,I=4.2
,1H)

3.24-3.16
(m,2H)

2e 11.83

s,
1H)

10.11

s,
1H)

8.18-8.80
(m,2H)
7.84-7.83
(m,2H)
7.57
(t, J=7.6, 2H)
7.48
(dd, J=
13.4,7.3Hz,
3H)
7.42
(d, J=
7.3Hz, 2H)
7.12
(d, J=8.0, 2H)

4.92 -
(t,J=4.0
1H)

317
(d J=4.3 2H)

2.25
(s,3H)

3e 11.76

s,
1H)

10.57

s,
1H)

8.80
(d, J=45, 2H)
8.32
(t, J=2.2, 1H)
7.83
(dt,J=4.2,1.8
, 2H)
7.75
(dd, J=8.4,
2.4,1H)
7.60-7.53
(m, 2H)
7.51-7.47
(m, 1H)
7.45-7.42
(m, 3H)

4.99 -
(td,

J=4.3,2.2
1H)

3.24

(0,J=3.3,2.9,2H)

2.47
(s,3H)

4e 11.79

(s,
1H)

10.56

(s,
1H)

8.80
(d, J=5.0, 2H)
8
7.95
(d, J=8.3, 2H)
7.83
(d, J=5.0 , 2H)
7.73
(d, J=5.0,
2H)

7.58
(t, J=7.7, 2H
7.50
(t, J=7.3, 1H)
7.44
(d,J=7.7, 2H)

4.97 -
(t,J=3.9
1H)

3.25
(d, J=4.1, 2H)

2.53
(s,3H)
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Table 6. *C-NMR spectra data of (1d-4) and (1e-4) compounds

Comp.symbol C=S Cc=0 ArNHC=0 NNH C-Ar CHc CHt CHaHb C-cyclo- CHs
Thioimidazole Cc=0 hexyl

1d 184 171.88 166.68 164 150.53, 59.02 5574 34.86 28.60, -
138.56, 27.88,
138.28, 25.60,
131.58, 25.46,
121.41, 24.93
120.99,
114.85

2d 184 171.94 166.14 164.27 150.49, 59.07 5569  34.79 28.57, 20.43
138.58, 27.87,
136.41, 25.58,
132.14, 25.45,
129.06, 2491
121.40,
119.07

3d 184 171.75 167.08 164.22 150.34, 59.02 5573 3491 28.56, 19.14
148.52, 27.89,
138.67, 25.56,
137.73, 25.45,
133.12, 24.90
127.23,
123.67,
121.44,
114.30

4d 184 171.83 167.14 164.22 150.37, 58.99 5573  34.99 28.57, 26.39
143.16, 27.87,
138.69, 25.58,
131.78, 25.45,
129.46, 2491
121.46,
118.34

le 183 171.43 166.96 164.39 150.58, 59.68 - 35.07 - -
138.56,
138.26,
133.83,
131.64,
129.07,
128.98,
128.52,
121.47,
121.10,
114.98

2e 183 171.53 166.45 164.37 150.58, 59.73 34.99 - 20.49
138.57,
136.42,
133.86,
132.29,
129.17,
129.07,
128.95,
128.54,
121.48,
119.15

3e 183 171.29 167.39 164.39 150.52, 59.69 - 35.07 - 19.14
148.59,
138.55,
137.71,
133.76,
133.18,
129.03,
128.96,
128.50,
127.33,
123.77,
121.43,
114.40
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4e 183 171.38 167.42 164

37

150.55,
143.14,
138.57,
133.81,
131.87,
129.51,
129.05,
128.96,
128.51,
121.44,
118.46

59.66 35.20 26.42

Results and Discussion:

In this study, the authors prepared a new series
of thiohydantoin derivatives. In the first step, a new
series of succinimide derivatives 1c—4 were prepared
by reacting different maleimides 1a—4 with isoniazid
in absolute ethanol, and the time required for the
reaction to occur was 6-12 hrs. In the second step,
and to obtain the final product, different succinimide
derivatives (1c-4) were reacted with isothiocyanate
derivatives in acetonitrile as a solvent and few drops
of glacial acetic acid as a catalyst. The period
required for the reaction to occur was 16-70 hrs.
Scheme 1. The reaction mechanism for the synthesis
of compounds 1d-4 and 1e-4 is illustrated in Scheme.
2, as the synthesis process goes through an
intermediate compound that suffers a rearrangement
process to give the final product. The compounds of
the prepared series were diagnosed by FT-IR,
'HNMR, *C-NMR and mass spectra. The chemical
structures of all the resulting succinimide derivatives
1c, 3c and 4c were confirmed by FT-IR, *H-NMR,
and *C-NMR. The IR spectrum was used to identify
the functional groups of these compounds. The NH
amide and NH groups were observed in the range of
3564-3317 and 3483-3217 cm?, respectively. The
absorption bands in the 1788-1637 cm™' area are
linked to C=0. The band in the range 1546-1409 cm’
! was assigned to the C=C aromatic stretching.

The succinimide derivatives 1c, 3c and 4c
were used to generate H-NMR spectra. The
compounds were also distinguished by the
appearance of signal doublet of doublets at around o
3.13-3.09 and 2.83-2.80, which belong to Hi and Hk
protons, respectively. Because the hydrogen atoms of
the methylene group are adjacent to the chiral center.
The H; signal is at & 4.32-4.27. The signals at around
d 6.20-6.15 were assigned to the protons of Hm.
Signals of singlet at around & 10.57-10.11 were due
to He. signals (doublet and signal) for protons H, in

139

the arrange at 6 10.51-10.47. Aromatic protons were
given the signals (multiplet, doublet and singlet) at
roughly 6 8.77—7.23. The methyl groups responsible
for the singlet are at 6 2.57.

The ¥C- NMR of the compounds 1c, 3¢ and
4c that showed signals at around 6 197-164 were
attributed to carbonyl groups. The signals of the
carbon aromatic ring appeared in the range of & 150-
121. The aliphatic carbons are present in the range 6
58.27-21.45.

The obtained spectra data indicates the
correctness of the structures of the prepared
compounds 1d-4d and le—4e. The most important
bands recorded by the FT-IR spectra, 3479-3300
(NH amide group), 3300-3200 (NH), 3186-3000
(CH - aromatic ring), 1449-1400 (thiocarbonyl
group), 1350-1300 (C-N). The recorded NMR
spectra of the prepared compounds were
characterized by the fact that the signals appeared in
almost identical chemical shifts. The HNMR
spectrum revealed a triple signal for Hc at 4.99 to
4.63 and a multiple for Haand Hb at 3.2 to 2.7. The
protons of aromatic rings showed multiple signals in
the region of 8.83-7.09. The two singlets at 6 11.83
to 11.63 and 6 10.57 to 9.98 correspond to protons
Hq and He, respectively. Signals of a multiplet were
observed at 6 4.52-4-44 attributed to the Hs, while
protons of the cyclohexyl group showed a multiple
signals in the region at 5 2.25-1.14. ®*CNMR spectra
confirmed the presence of all carbon atoms in
compounds 1d-4 and 1le-4. Signals appearing in
carbon’s aliphatic range 59.07-14 were observed.
The carbonyl carbons of ketone, thiocarbonyl
carbons, and the carbonyl carbons appeared in the
regions 206-196, 184.46-183, and 171.94-164,
respectively. The recorded mass spectra of the
compounds 1d-4 and le-4 showed the following
molecular ions (m/z): 530 [M], 465 [M]*, 510 [M]*
, 493 [M]*, 524 [M]*, 459 [M]* 487 [M]*, 513 [M]".
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Ry Ry
Hyy Ho NCS He—N; 0 —
ﬂ Hy ’{‘"l‘ { 0 \ /N
Hb
0PN 0 Oy NHNH, HQjﬂ/gHr ™\ Ha N Mg
N EtOH 07N 0 \_ N j
R + | ) el 12h N 3CN | reflux,16-70 h 0™y S
Lo N R Hf
1 l 1b Ry 2
2
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Scheme 2. shows the mechanism of preparation of compounds (1d-4) and (1e-4).

The anti-prostate cancer activity: 2

The discovery of anti-prostate cancer drugs is
one of the most important challenges facing modern
medicine, and the reason is the large number of
mutations that occur in AR (androgen receptor). In
this study, we examined a new series of
thiohydantoin derivatives as anti-prostate cancer
agents. Depending on the 1C50 value of the studied
compounds, we note that there is a noticeable
variation in the activity of the compounds against
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prostate cancer cells Fig.1.The difference in activity
is attributed to the different Ar-substitutions in the
prepared series. Among the compounds studied,
compounds 1d, 2d, and 3d showed anti-prostate
cancer activity Fig.2. The results showed that
compound 1d has good activity compared to the rest
of the series compounds, and the reason is due to the
presence of the bromine atom. Also, the good activity
of compound 2d compared to compound 3d is due to
the presence of the methyl group, as shown in Table.
1.
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Table 7. shows the values of 1C50 for the compounds under study against prostate cancer cells.
Compound symbol Compound structure PCs cells 1Cso in pg/mL

1d Br N 46.873 active
> £
HN O
& e
2d / p 51.836 active
HN NH
d N/\§S
93.588 active

3d 02“3 f N
HN °©
NH
N4
o /§S

o N

4d ©. 234.851 Inactive
S
</ ;og

le Br 393.917 Inactive

2e % N 202.865 Inactive
3e OZNE f N 221.503 Inactive
(e}

4e ° 265.008 Inactive
)
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Figure 1. Graph of the response of the prepared compounds against prostate cancer cell lines.
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Figure 2. The effect of compounds (1d, 2d and 3d) on prostate cancer cells.

Evaluation of prepared compounds against
bacteria and fungi: »2¢

Most of the heterocyclic compounds are
characterized by their anti-bacterial and anti-fungal
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activity?”?8. The biological activity of thiohydantoin
derivatives is found in a wide range of heterocyclic
compounds, and the biological activity of this type of
compound usually depends on the nature of the
substituent groups on the thiohydantoin ring.
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Previous studies confirm that compounds containing
in their structures the thiohydantoin nucleus have
anti-bacterial and anti-fungal properties 2%, In this
study, we evaluated the prepared thiohydantoin
series against selected strains of bacteria and
fungi.The prepared compounds were studied as anti-
bacterial E. coli and Staph compared with
Spiromycin as a positive control. Also, the prepared
series of compounds were evaluated as anti-fungal
Candida albicans and Aspargilus. The growth
inhibition of bacteria and fungi under study was
measured in mm, as one concentration of 200 mg/ml
was prepared for each compound.50 plL. of each
concentration was taken and added to each well (7
mm diameter holes cut in the agar gel, 20 mm apart
from one another). Plates were incubated for 24

hours at 36°C + 1°C, under aerobic conditions. The
obtained data indicate that some compounds of the
prepared series have anti-bacterial and anti-fungal
activity. The two compounds 1c and 3c showed anti-
fungal activity against Aspargilus, while the rest of
the compounds under study did not show any
activity. The data showed that all the compounds
under study had anti-Candida albicans activity. All
the compounds under study showed antibacterial
activity against staph except the compounds 2d, 3e
and 4e, which showed no activity against this
particular type of bacteria. The compounds 1c, 3c,
and 1d showed anti-bacterial activity against E. coli,
while the rest of the compounds under study did not
have anti-bacterial activity against this type of
bacteria, Table 8.

Table 8. Shows the data for studying the prepared compounds against bacteria and fungi.

Compound symbol Aspargilus Candida albican Staph E.Coli

1c 17 25 16 12
3c 17 21 18 13
1d - 16 16 12
2d - 13 - -
3d - 23 15 -
4d - 22 14 -
le - 40 15 -
2e - 31 12 -
3e - 26 - -
4e 30 -

Spiromycin No tested No tested 23 23

Negative -; No activity

Conclusion:

The aim of this study was to prepare compounds
that have anti-prostate cancer activity. The relevant
dose-response curve data confirm that the substituent
groups in the aromatic rings of the prepared series of
compounds have a significant effect on their anti-
prostate cancer activity. The two compounds 1d and
2d showed moderate activity against prostate cancer
cells, and further study is needed to increase their
activity. When replacing the phenyl group in the
compounds 1le, 2e and 3e with a cyclohexyl group
1d, 2d, 3d, it is noted that the activity of the
compounds against prostate cancer increases. Hence,
we recommend keeping the cyclohexyl group in the
event that further study is conducted on this type of
compound for its role in increasing activity.
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