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Summary
In this study twenty perimidine derivatives were prepared in 
order to seek their cytotoxic and antiproliferative effects on 
normal rat embryo fibroblast (F2408) and carcinogenic rat 
embryo fibroblast (5RP7) cell lines. Most of the compounds 
showed significant cytotoxicity on F2408 cell line. Least 
cytotoxic compounds were selected to examine their cytotoxic 
activity on 5RP7 cell line. However, selected compounds 
exhibited poor cytotoxicity on carcinogenic cells. Further 
investigation showed that antiproliferative effects of selected 
perimidine derivatives were similar on both cell lines.
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Perimidin Türevlerinin F2408 ve 5Rp7 Hücre Hatları 
Üzerine Sitotoksik Etkileri
 
Özet
Bu çalışmada yirmi perimidin türevi, normal rat embriyo 
fibroblast (F2408) ve kanserli rat embriyo fibroblast (5RP7) 
hücre hatları üzerindeki sitotoksik ve antiproliferatif etkileri 
araştırılmak üzere sentezlenmiştir. Bileşiklerin büyük kısmı 
F2408 hücre hattı üzerinde önemli derecede sitotoksik olduğu 
bulunmuştur. Sitotoksisiteleri en düşük olan bileşiklerin, 
5RP7 hücre hattı üzerindeki sitotoksik aktiviteleri incelenmek 
üzere seçilmiştir. Bununla birlikte, seçilen bileşikler kanserli 
hücreler üzerinde zayıf derecede sitotoksik etkiye sahiptir. 
Devam eden çalışmalar, seçilen perimidin türevlerinin 
antiproliferatif etkilerinin her iki hücre hattı üzerinde de 
benzer olduğunu göstermiştir.

Anahtar kelimeler: Perimidin türevleri, sitotoksisite, 
antiproliferatif etki, rat embriyo fibroblast,
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INTRODUCTION
Perimidine is a synthetic tricyclic compound 
including double nitrogen atom on its structure. 
This chemical compound and its analogs have been 
described as DNA-intercalating and antitumoral 
agents against several carcinogenic cell lines (1-4). 

The explosion of information on the biological 
complexities of cancer and the molecular genetic 
defects underlying tumorigenesis has afforded new 

opportunities for anticancer drug discovery and 
development (5,6). In the search for new anticancer 
drugs, the most common screening methods employ 
cytotoxicity tests against panel of cancer cells 
lines. These are high throughput screening assays, 
revealing compounds with the highest cytotoxic 
activity. Although anticancer drugs are designed to 
kill cells, such activity should be selective towards 
tumor cells. Therefore, it seems reasonable to utilize, 
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at the primary screening stage, in vitro toxicity assays 
to select the least toxic compounds among the most 
active ones (7). 

Although previous studies have been related to 
anticancer potential of perimidine derivatives, they 
have not contained cytotoxicity of perimidines on 
noncarcinogenic cell lines. Thus, cytotoxic effects 
of perimidine derivatives on noncarcinogenic cells 
need to be investigated.

Prompted by above observations, the cytotoxic effects 
of twenty perimidine derivatives were investigated by 
using a noncarcinogenic cell line (F2408) to select the 
least toxic compounds. After the elimination of toxic 
compounds on F2408 cells, it is aimed to we aimed 
to observe the cytotoxicity of selected compounds 
on a carcinogenic cell line (5RP7). Antiproliferative 
activities of selected compounds were also examined 
on both cell lines. 

We mainly aimed to observe the cytotoxicity of 
selected compounds on a carcinogenic cell line 
(5RP7) after the elimination of toxic compounds on 
F2408 cells.

MATERIALS AND METHODS
Chemistry
All the chemicals and solvents used in synthesis 
were at analytical grade (Merck, Germany). 
Reaction solvent was evaporated from round 
bottom flask using heidolph-laborota 4011 digital 
apparatus. Recrystallization of the compounds 
were performed from butylacetate. The melting 
points were determined in open capillaries using an 
electrothermal 9100 digital melting point apparatus 
and uncorrected. The purity of the products was 
routinely checked by thin layer chromatography 
(TLC) using silica gel plates GF254 (Merck). NMR 
spectra were recorded at 400 MHz with a bruker 
avance DPX-400 spectrometer and reported with 
TMS as a internal standart and DMSO-d6 as a solvent. 
Chemical shifts (d values) and coupling constants 
(J values) are given in ppm Hz respectively. MS 
(Apci) and IR spectras were performed on agilent 
1100 MSD and shimadzu 8400 FTIR spectrometers, 
respectively. 

Perimidine derivatives were prepared according 
to literature methods describing ring closure of 
diamines with aldehydes (8,9) with the presence of 
NaHSO3. Briefly, corresponding aldehyde (0.01 mol) 
and NaHSO3 (0.01 mol 1.04 g) were dissolved in 
ethanol (20 mL) and stirred for 30 minute at room 
temperature. 1,8-naphthalendiamine (0.01 mol 1.58 g) 
was added into the mixture and refluxed for 3-8 hours. 
At the end of the reaction, ethanol was evaporated 
and residue was washed with cold distilled water, 
dried and crystallized from butylacetate to give 
title compounds. Chemical structures and some 
physicochemical proporties of obtained perimidines 
were given in Table 1. 

1H-perimidine (1)
IR(KBr) u 3480-3320 (N-H), 3090-2970 (Ar C-H), 1620-
1391 (C=N and C=C), 1210-1100 (C-N); 1H-NMR(400 
MHz, DMSO-d6,) d 10.5 (1H, s, N-H), 8.4 (1H, s, H2), 
6.9-7.3 (4H, m, -ArH), 6.4 (1H, d, J= 6.94 Hz, H7), 6.3 
(1H, d, J= 6.96 Hz, H6); MS(Apci) m/z 169 (M+1). 

2-Methyl-1H-perimidine (2)
IR(KBr) u 3460-3370 (N-H), 3080-2930 (Ar C-H), 1610-
1380 (C=N and C=C), 1278-1140 (C-N); 1H-NMR(400 
MHz, DMSO-d6,) d 10.0 (1H, s, -NH), 6.9-7.3 (4H, m, 
-ArH), 6.4 (1H, d, J= 6.98 Hz, H7), 6.3 (1H, d, J= 6.98 
Hz, H6), 2.7 (3H, s, -CH3); MS(Apci) m/z 183 (M+1). 

2-Phenyl-1H-perimidine (3)
IR(KBr) u 3465-3345 (N-H), 3118-2933 (Ar C-H), 1614-
1394 (C=N and C=C), 1270-1250 (C-O), 1245-1174 
(C-N); 1H-NMR(400 MHz, DMSO-d6,) d 10.7 (1H, s, 
-NH), 6.9-7.4 (9H, m, Ar), 6.4 (1H, d, J= 6.95 Hz, H7), 
6.3 (1H, d, J= 6.94 Hz, H6); MS(Apci) m/z 245 (M+1).

2-(2-Hydroxy)-phenyl-1H-perimidine (4)
IR(KBr) u 3490-3360 (N-H), 3100-3020 (Ar C-H), 1637-
1415 (C=N and C=C), 1272 (C-N), 1275-1248 (C-O), 
1225-1238 (O-H).; 1H-NMR(400 MHz, DMSO-d6,) d 
14.8 (1H, s, -OH), 10.9 (1H, s, -NH), 8.0 (1H, d, J=9.31 
Hz, H’3), 7.5 (1H, t, J=8.42 Hz, H’4), 7.0-7.2 (6H, m, 
ArH), 6.7 ppm (2H, d, J=7.16 Hz, H6+H7 ); MS(Apci) 
m/z 261 (M+1).

2-(4-Hydroxy)-phenyl-1H-perimidine (5)
IR(KBr) u 3480-3352 (N-H), 3094-2856 (Ar C-H), 
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1600-1413 (C=N and C=C), 1278-1033 (C-N), 1270-
1250 (C-O), 1230-1240 (O-H); 1H-NMR(400 MHz, 
DMSO-d6,) d 14.2 (1H, s, -OH), 10.7 (1H, s, -NH), 
7.9 (2H, d, J=9.20 Hz, H’3+H’5), 7.4 (2H, d, J=9.06 Hz, 
H’2+H’6), 6.9-7.2 (4H, m, -ArH), 6.6 (2H, d, J=7.41 Hz, 
H6+H7) ; MS(Apci) m/z 261 (M+1). 

2-(3-Nitro)-phenyl-1H-perimidine (6)
IR(KBr) u 3548-3500 (N-H), 3100-3000 (Ar C-H), 1625-
1467 (C=N and C=C), 1508 (N=O asym), 1336 (N=O 
sym), 1257 (C-N); 1H-NMR(400 MHz, DMSO-d6,) d 
10.9 (1H, s, -NH), 8.6 (H s, H’2), 8.4 (H, d, J= 9.28 Hz, 
H’4), 7.6 (H, t, J=8.54 Hz, H’5), 6.9-7.3 (5H, m, -ArH), 
6.5 (1H, d, J= 7.04 Hz, H7), 6.4 (1H, d, J= 6.93 Hz, H6); 
MS(Apci) m/z 290 (M+1).

2-(3,4-Methylenedioxy)-phenyl-1H-perimidine (7)
IR(KBr) u 3480-3390 (N-H), 3079-2872 (Ar C-H), 
1637-1426 (C=N and C=C), 1304 (C-N), 760-540 (C-
Cl); 1H-NMR(400 MHz, DMSO-d6,) d 10.6 (1H, s, 

-NH), 8.7 (H, s, H’2), 8.5 (H, d, J=9.42 Hz, H’5), 7.5 (H, 
d, J=9.24 Hz, H’6), 7.0-7.2 (4H, m, -ArH), 6.4 (2H, d, 
J=7.18, Hz, H6+H7), 4.3 (2H, s, -OCH2O-); MS(Apci) 
m/z 289 (M+1).

2-(4-Chloro)-phenyl-1H-perimidine (8)
IR(KBr) u 3497-3418 (N-H), 3045 (Ar C-H), 1633-1441 
(C=N and C=C), 1408-1372 (C-N), 760-540 (C-Cl); 
1H-NMR(400 MHz, DMSO-d6,) d 10.7 (1H, s, -NH), 
7.8 (2H, d, J=9.11 Hz, H’3+H’5), 7.2 (2H, d, J=9.14 Hz, 
H’2+H’6), 6.7-7.0 (4H, m, -ArH), 6.3 (2H, d, J=7.73 Hz, 
H6+H7); MS(Apci) m/z 279.5 (M+1).

2-(2,4-Dichloro)-phenyl-1H-perimidine (9)
IR(KBr) u 3460-3370 (N-H), 3080-2930 (Ar C-H), 1610-
1380 (C=N and C=C), 1278-1140 (C-N); 1H-NMR(400 
MHz, DMSO-d6,) d 10.4 (1H, s, -NH), 7.8 (H, s, H’3), 
7.7 (H, d, J=8.27 Hz, H’5), 7.6 (H, d, J=8.28 Hz, H’6) 
7-7.2 (4H, m, -ArH), 6.6 (H, d, J=7.16 Hz, H7), 6.3 (H, 
d, J=7.19 Hz, H6); MS(Apci) m/z 314 (M+1).

2-(4-Bromo)-phenyl-1H-perimidine (10)
IR(KBr) u 33492-3386 (N-H), 3064-2966 (Ar C-H), 
1617-1384 (C=N and C=C), 1235-1053 (C-N), 750-550 
(C-Br); 1H-NMR(400 MHz, DMSO-d6,) d 10.5 (1H, 
s, -NH), 7.7 (2H, d, J=8.92 Hz, H’3+H’5), 7.2 (2H, d, 
J=9.05 Hz, H’2+H’6), 6.8-7.0 (4H, m, -ArH), 6.4 (2H, d, 
J=7.24 Hz, H6+H7); MS(Apci) m/z 324 (M+1).

Table 1. Some physicochemical proporties of perimidine derivatives.

Compound R M.p (oC) Reaction Time(h) Yield (%)

1 -H 168 3.5 84
2 -CH3 198 4 83
3 -C6H5 143 3 64
4 2-OH-C6H4 250 4 58
5 4-OH-C6H4 282 3.5 70
6 3-NO2-C6H4 163 4.5 78
7 3,4-CH2(O)2-C6H3 187 4 80
8 4-Cl-C6H4 180 3,5 75
9 2,4-Cl-C6H3 203 3.5 75
10 4-Br-C6H4 183 3.5 65
11 2,4-CH3-C6H3 208 3 80
12 3-CH3O-4-OH-C6H3 174 3 78
13 3,5-CH3O-4-OH-C6H2 187 3.5 70
14 2,3,4-CH3O-C6H2 172 4 65
15 2-NO2-4-OH-5-CH3O-C6H2 345 4 50
16 2-Furyl 200 3.5 70
17 5-CH3-2-Furyl 140 3 55
18 4-Pyridyl 195 3.5 80
19 2-Naphtyl 160 4.5 85
20 1-C6H5-C2H5 170 8 60

N

N
H

R
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2-(2,4-Methyl)-phenyl-1H-perimidine (11)
IR(KBr) u 3480-3320 (N-H), 3090-2980 (Ar C-H), 1620-
1390 (C=N and C=C), 1200 (C-N), 780-650 (C-H); 
1H-NMR(400 MHz, DMSO-d6,) d 10.0 (1H, s, -NH), 
7.4 (H, s, H’3), 7.3 (H, d, J=8.39 Hz, H’5), 7.2 (H, d, 
J=8.36 Hz, H’6) 6.8-7.1 (4H, m, -ArH), 6.5 (H, d, J=7.21 
Hz, H7), 6.3 (H, d, J=7.23 Hz, H6), 2.5 (3H, s, -CH3), 2.3 
(3H, s, -CH3; MS(Apci) m/z 273 (M+1).

2-(3-Methoxy-4-hydroxy)-phenyl-1H-perimidine 
(12)
IR(KBr) u 3430-3380 (N-H), 3075-3024 (Ar C-H), 1612-
1398 (C=N and C=C), 1286-1145 (C-N), 1190-1100 (C-
O), 1240-1220 (O-H), 902-723 (C-H); 1H-NMR(400 
MHz, DMSO-d6,) d 10.9 (1H, s, -OH), 10.3 (1H, s, 
-NH), 8.4 (H, s, H’2), 8.0 (H, d, J=9.36 Hz, H’5), 7.5 (H, 
d, J=9.27 Hz, H’6), 7.0-7.3 (4H, m, -ArH), 6.6 (H, d, 
J=7.18 Hz, H7), 6.4 (H, d, J=7.14 Hz, H6), 3.9 (3H, s, 
-OCH3); MS(Apci) m/z 291 (M+1).

2-(3,5-Dimethoxy-4-hydroxy)-phenyl-1H-
perimidine (13)
IR(KBr) u 3465-3345 (N-H), 3118-2933 (Ar C-H), 1614-
1394 (C=N and C=C), 1270-1250 (C-O), 1245-1174 (C-
N), 1230-1220 (O-H), 833-730 (C-H); 1H-NMR(400 
MHz, DMSO-d6,) d 11.2 (H, s, -OH), 10.8 (1H, s, -NH), 
8.6 (2H, s, H’2+H’6), 7.0-7.2 (4H, m, -ArH), 6.4 (2H, d, 
J=6.98 Hz, H6+H7), 4.1 (6H, s, 2 x -OCH3) ; MS(Apci) 
m/z 321 (M+1).

2-(2,3,4-Trimethoxy)-phenyl-1H-perimidine (14)
IR(KBr) u 3500-3390 (N-H), 3100-3030 (Ar C-H), 1637-
1415 (C=N and C=C), 1272 (C-N), 1265-1245 (C-O), 
790-748 (C-H); 1H-NMR(400 MHz, DMSO-d6,) d 8.7 
(H, d, J=9.11 Hz, H’5), 8.2 (H, d, J= 9.33 Hz, H’6), 10.5 
(1H, s, -NH), 6.9-7.2 (4H, m, -ArH), 6.6 (H, d, J=7.21 
Hz, H7), 6.4 (H, d, J=7.28 Hz, H6), 4.2 (3H, s, -OCH3), 
4.0 (3H, s, -OCH3), 3.9 (3H, s, -OCH3); MS(Apci) m/z 
335 (M+1).

2-(3-Methoxy-4-hydroxy-5-nitro)phenyl-1H-
perimidine (15)
IR(KBr) u 3480-3352 (N-H), 3094-2856 (Ar C-H), 1610-
1413 (C=N and C=C), 1508 (N=O asym), 1336 (N=O 
sym), 1278-1033 (C-N), 1265-1245 (C-O), 1230-1220 
(O-H) 802-750 (C-H); 1H-NMR(400 MHz, DMSO-d6,) 
d 11.4 (H, s, -OH), 10.7 (1H, s, -NH), 9.2 (H, s, H’6), 8.9 

(H, s, H’2), 6.9-7.1 (4H, m, -ArH), 6.3 (2H, d, J=7.06 Hz, 
H6+H7), 4.1 (3H, s, -OCH3); MS(Apci) m/z 336 (M+1).

2-(2-Furyl)-1H-perimidine (16)
IR(KBr) u 3548-3500 (N-H), 3100-3000 (Ar C-H), 1625-
1467 (C=N and C=C), 1265-1245 (C-O); 1H-NMR(400 
MHz, DMSO-d6,) d 10.6 (1H, s, -NH), 8.2 (1H, d, 
J=4.32 Hz, H’5), 7.8 (1H, d, J=1.82 Hz, H’3), 7.6 (1H, 
t, J=1.78 Hz, H’4), 6.9-7.1 (4H, m, -ArH), 6.5 (1H, d, 
J= 7.16 Hz, H7), 6.4 (1H, d, J= 7.08 Hz, H6); MS(Apci) 
m/z 235 (M+1).

2-(5-Methyl-2-furanyl)-1H-perimidine (17)
IR(KBr) u 3479-3230 (N-H), 3086-3010 (Ar C-H), 
1630-1400 (C=N and C=C), 1356 (C-N), 1265-1245 (C-
O) 900-710 (C-H); 1H-NMR(400 MHz, DMSO-d6,) d 
10.6 (1H, s, -NH), 7.6 (1H, d, J=1.85 Hz, H’3), 7.4 (1H, 
t, J=1.88 Hz, H’4), 7.0-7.1 (4H, m, -ArH), 6.5 (1H, d, J= 
6.96 Hz, H7), 6.4 (1H, d, J= 6.98 Hz, H6), 2.45 (3H, s, 
-CH3); MS(Apci) m/z 249 (M+1).

2-(4-Pyridinyl)-1H-perimidine (18)
IR(KBr) u 3480-3390 (N-H), 3079-2872 (Ar C-H), 
1637-1426 (C=N and C=C), 1304 (C-N); 1H-NMR(400 
MHz, DMSO-d6,) d 10.7 (1H, s, -NH), 8.8-8.7 (2H, m, 
H’2+H’6), 8.2-8.1 (2H, m, H’3+H’5), 6.8-7.0 (4H, m, Ar), 
6.4 (1H, d, J= 7.35 Hz, H7), 6.3 (1H, d, J= 7.24 Hz, H6); 
MS(Apci) m/z 246 (M+1).

2-(2-Naphthalenyl)-1H-perimidine (19)
IR(KBr) u 3497-3418 (N-H), 3045 (Ar C-H), 1633-1441 
(C=N and C=C), 1408-1372 (C-N); 1H-NMR(400 MHz, 
DMSO-d6,) d 10.3 (1H, s, -NH), 6.9-7.4 (9H, m, -ArH), 
6.5-6.3 (4H, m, -ArH); MS(Apci) m/z 295 (M+1).

2-(1-Phenyl)-ethyl-1H-perimidine (20)
IR(KBr) u 3492-3386 (N-H), 3064-2966 (Ar C-H), 1617-
1384 (C=N and C=C), 1235-1053 (C-N), 751-721 (C-H); 
1H-NMR(400 MHz, DMSO-d6,) d 10.2 (1H, s, -NH), 
6.9-7.3 (9H, m, Ar), 6.6 (1H, d, J= 7.31 Hz, H7), 6.4 (1H, 
d, J= 7.38 Hz, H6), 5.6 (1H, q, J= 7.41 Hz, -CH), 2.4 (3H, 
d, J= 7.39 Hz, -CH3); MS(Apci) m/z 273 (M+1).

Preparation of cell cultures
5RP7 and F2408 cells were obtained from Institute 
for Fermentation Osaka (IFO), Japan. Both cell 
lines were maintained in Dulbecco Modified Eagle 
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Medium (DMEM) (Sigma, Deisenhofen, Germany) 
and 10 % (v/v) of fetal bovine serum (FBS) 
(Gibco, U.K). The media was supplemented with 
penicilin/streptomycin at 100 units.mL–1 and 2 mM 
L-glutamine and cells were incubated at 37 °C under 
5 % CO2 / 95 % air in a humidified atmosphere. 
Exponentially growing cells were plated at 1 x 103 
cells.mL–1 into 96-well microtiter tissue culture plates 
(TPP, Switzerland) and incubated for 24 h before the 
addition of the drugs (the optimum cell number for 
cytotoxicity assays was determined in preliminary 
experiments). Stock solutions of compounds were 
initially dissolved in dimethyl sulphoxide (DMSO; 
Sigma-Aldrich, Poole, UK) and further diluted in 
fresh complete medium. The final concentration of 
DMSO in the final culture medium was 0.5 %, which 
had no effect on the cell viability (10).

In vitro cytotoxicity assay
The cytotoxic response of F2408 and 5RP7 cells were 
determined by using Standard tetrazolium MTT 
assay (11). Briefly, cells were inoculated into 96-well 
microtiter plates in 200 mL of complete medium at 
density 1 x 103 cells/well. Following the addition of 
drugs (concentrations, 1.5, 3 and 6 mg.mL–1 in DMSO), 
the plates were incubated for 24 and 48 h and 20 ml 
of MTT (3-[4,5-dimethylthiazol-2yl)-2,5-diphenyl-
tetrazolium bromide) solution (Sigma, Deisenhofen, 
Germany) (5 mg.mL–1) was added to each well. The 
cells were returned for 2 h incubation. After removal 
of supernatant, 200 ml of DMSO were added to each 
well. The optical density was determined by using a 
Bio-Tek (ELx808-IU) ELISA reader at a wavelength 
of 540 nm. As a solvent control, 1.5%, 3% and 6% of 
DMSO were added to the paralel wells. 

Inhibition of tumor cell proliferation
BrdU colorimetric kit (Roche, Mannheim, Germany) 
was used to determine the inhibition of tumor cell 
proliferation by the method we used previously (12). 
Exponentially growing 5RP7 and F2408 cell lines 
were cultured in the presence of 1 and 1.5 mg.mL–1 

concentrations of the perimidine derivatives for 24 
and 48 h. After each day, the cells were labeled with 
10 ml of BrdU solution at 37 °C for 2 h and then fixed 
with fixdenat solution. 100 ml anti-BrdU working 
solution was added and incubated for 90 min. After 

washing PBS, the cells incubated with substrate 
solution until the color is sufficient for photometric 
detection. The absorbance of samples were measured 
in an ELISA reader (Bio-Tek, ELx808-IU) at 492 nm. 
DMSO as a solvent control was added to the cells 
during the time course. 

Data and statistics
Data were shown as means ± SD of three separate 
experiments. The results were assessed by one 
way ANNOVA. Values of p < 0.05 were considered 
significant.

Results
Cytotoxic function of F2408 and 5RP7 cell lines 
F2408 cell line was exposed to twenty different 
perimidine derivatives for 24 h and 48 h. The results 
were presented in Table 2. After 24 h exposure to the 
lowest concentration (1.5 mg.ml–1), compounds 2, 6, 8, 
12, 14, 15, 18 and 20 showed significant cytotoxicities 
(82% to 95%) on F2408 cell line. Cytotoxicities of the 
compounds 1, 5, 9, 11, 13, 16, 17 and 19 were not as 
high as preceding compounds on the same cell line. 
Nevertheless, moderate cytotoxicities (58% to 76%) 
were observed with these perimidine derivatives. 
The cytotoxicities of the compounds 3, 4, 7 and 10 on 
F2408 cells were lower than 50%. 

When the exposure period was extended to 48 h, at 
the concentration of 1.5 mg.mL–1, only the compound 
3 showed cytotoxicity lower than 50%. At the 
concentrations of 3 mg.mL–1 and 6 mg.mL–1 all of the 
compounds showed higher than 50% cytotoxicity 
for both time points. The results obtained here, 
demostrated that cytotoxic function of F2408 cells 
were time and dose-dependent (Table 2).

In order to compare cytotoxic effects of perimidine 
derivatives, 5RP7 cell line was also used beside F2408 
cell line. The least cytotoxic compounds, exhibiting 
cytotoxicity lower than 50% on F2408 cells, were 
tested on 5RP7 cell line. The results were given in 
Table 3. After 24 h exposure to concentration of 1.5 
mg.mL–1, only the compound 10 showed cytotoxicity 
greater than 50%. At the same concentration the 
cytotoxicity of the compound 3 remained under 
50% while the exposure time was 48h. For 24h and 



Işıkdağ, İncesu, Gülnaz, Özkay

140

Table 2. Cytoxicity of perimidine derivatives on F2408 cell line. Results are the means of three independent 
experiments ± SD of triplicate wells. p<0.05

Compound
1.5 mg.mL–1 3 mg.mL–1 6 mg.mL–1

24 h 48h 24 h 48h 24 h 48h

1
68.24
±2.82

72.51
±1.92

83.56
±1.66

92.17
±2.38

84.08
±2.14

92.74
±1.08

2
89.76
±1.87

94.42
±1.23

90.11
±3.91

94.93
±2.78

90.43
±1.65

95.14
±1.09

3
18.56*
±1.26

37.23*
±2.70

78.13
±1.94

89.31
±1.66

80.27
±2.44

91.18
±2.28

4
7.66*
±0.53

52.85
±3.68

82.44
±2.42

91.24
±1.16

83.07
±2.31

93.45
±1.73

5
76.14
±0.97

78.41
±1.82

84.28
±2.21

91.62
±2.84

86.53
±1.66

92.09
±1.87

6
88.73
±2.34

90.24
±3.28

91.48
±2.13

93.75
±1.80

92.66
±2.78

94.17
±2.65

7
32.11*
±1.24

56.81
±0.75

58.27
±1.18

78.92
±3.16

77.53
±1.21

89.34
±0.86

8
82.15
±1.29

91.02
±1.60

85.28
±2.02

93.36
±2.24

88.47
±1.10

95.13
±3.17

9
69.43
±1.45

70.16
±2.42

83.71
±1.66

84.52
±1.23

87.60
±1.92

89.83
±2.72

10
41.12*
±1.03

62.22
±0.84

88.34
±2.31

90.73
±1.60

89.53
±1. 28

92.28
±1.36

11
63.46
±1.19

65.84
±1.67

88.94
±1.18

90.06
±2.87

91.16
±1.86

94.23
±1.24

12
92.34
±2.11

93.87
±1.84

92.29
±3.23

94.01
±1.16

92.43
±1.78

93.96
±2.31

13
72.14
±2.70

74.25
±1.40

75.60
±1.26

83.31
±2.07

78.10
±1.85

88.07
±1.66

14
94.16
±2.34

95.21
±1.70

94.42
±2.34

96.08
±2.28

94.28
±1.37

95.53
±1.04

15
93.23
±1.75

95.76
±2.16

94.82
±1.98

96.12
±1.76

94.71
±3.03

96.18
±1.27

16
58.32
±0.91

84.63
±1.42

86.28
±1.74

90.14
±2.15

88.34
±1.44

91.47
±2.09

17
73.57
±1.64

76.21
±1.47

82.43
±1.19

84.86
±1.90

88.62
±2.17

90.59
±1.74

18
95.23
±2.22

96.18
±1.03

96.39
±1.54

96.90
±2.67

97.28
±2.25

98.43
±1.29

19
64.85
±1.72

68.23
±1.66

84.54
±2.80

87.58
±1.61

90.82
±3.42

91.50
±2.18

20
82.24
±1.85

84.65
±0.96

88.22
±2.79

88.93
±1.60

90.34
±1.48

92.71
±2.37

* Cytotoxicity lower than 50%. 
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48h time periods, all of the compounds showed 
considerable cytotoxic effects at the concentration of 
3 mg.mL–1.

Antiproliferative activity
Antiproliferative activities of the compounds 3, 4, 7 
and 10 were tested on 5RP7 and F2408 cell lines. 1.5 
mg.ml–1 concentration of compound 7 only inhibited 
the proliferation of F2408 cells more than 50% after 
incubating 24 h. For the same incubation period, the 
other compounds (3, 4, and 10) showed insignificant 
antiproliferative activities against both cell lines at 
the concentrations of 1 mg.mL–1 and 1.5 mg.mL–1 
(Figure 1).

When the incubation period was extended to 48h, 
on the each cell type antiproliferative activity of the 
compound 3 increased significantly and reached to 
70% at the both concentrations. Antiproliferative 
activities of the compounds 4 and 10 on 5RP7 and 
F2408 cells, could not exceed 50% either 1 mg.ml–1 

or 1.5 mg.mL–1 concentrations. 60% inhibition of 
proliferation of both cell lines was observed at 1.5 
mg.mL–1 concentration of compound 7 (Figure 2).

Discussion
The identification of predrugs that can effectively 
treat damaged states without induction of toxic effects 
remains a major challenge in drug development field. 
Thus, various in vivo and in vitro toxicity assays has 
been applied to chemicals being drug candidate. 
One of the most popular method to determine in 
vitro toxic effects of chemical compound is MTT. In 
pharmaceutical and medicinal areas lots of studies 
including this method has being published for years.

It was reported that perimidine derivatives had 
antitumoral activity against several mouse cancer cell 
lines. Therefore, these derivatives were suggested 
as potential anticancer drugs (1-4). Interestingly, 
none of these studies gave an information about 
in vivo or in vitro toxicity of perimidine derivatives 

Figure 1. Antiproliferative effects of perimidine derivatives on F2408 and 5RP7 cell lines for 24 h: Absorbances 
of untreated (assessed in the presence of DMSO used as a solvent and assumed as 100% cell proliferation). 
Antiproliferative Effect % = 100-[(Absorbance value of drug treated cell line solution / Absorbance value of 
control solution) x 100]. Results are the means for three independent experiments ± SD of triplicate wells. 
p<0.05.
a1 mg.mL–1 perimidine derivative treated cells
b1.5 mg.mL–1 perimidine derivative treated cells
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on noncarcinogenic tissues or cells. In the present 
study, for the purpose of comparing cytotoxic 
functions of a noncarcinogenic and a carcinogenic 
cells to some perimidine derivatives, F2408 and 
5RP7 cell lines were assayed by using MTT method. 
Antiproliferative activities of the compounds were 
also tested on both cell lines.

Table 2 exhibits that considerable cytotoxic effects 
has been observed with the most of the tested 
compounds on noncarcinogenic F2408 cell line. The 
least cytotoxic compounds (3, 4, 7 and 10) on F2408 
cells have been chosen with a view to be significantly 
cytotoxic on carcinogenic cell line. However, related 
perimidine derivatives have shown worthless 
cytotoxic effects on 5RP7 cell line (Table 3). Thus, it is 
clear that cytotoxicicity of the compounds 3, 4, 7 and 
10 is not selective to either F2408 or 5RP7 cell lines. 

Figure 1 and 2 demostrates the antiproliferative 
effects of the compounds 3, 4, 7, 10 on F2408 and 
5RP7 for 24 h and 48 h respectively. Although 
compounds 3 and 7 inhibit the proliferation of 
5RP7 cells higher than 60%, it can be explained as 
insignificant because compounds show similar 
inhibition on the proliferation of F2408 cell line. 
Therefore, there is no selective antiproliferative 
activity on carcinogenic cells. Consequently, this is 
the first report about cytotoxic effects of perimidine 
derivatives on a noncarcinogenic cell line. It can be 
suggested that the use of perimidine derivatives, 
previously reported as potential anticancer drugs, 
is risky and hazardous in terms of human health. 
Advanced toxicological assays should also be 
performed to elucidate probable different toxic 
effects of perimidine derivatives.

Figure 2. Antiproliferative effects of perimidine derivatives on F2408 and 5RP7 cell lines for 48 h: Absorbances 
of untreated (assessed in the presence of DMSO used as a solvent and assumed as 100% cell proliferation). 
Antiproliferative Effect % = 100-[(Absorbance value of drug treated cell line solution / Absorbance value of 
control solution) x 100]. Results are the means for three independent experiments ± SD of triplicate wells. 
p<0.05.
a1 mg.mL–1 perimidine derivative treated cells
b1.5 mg.mL–1 perimidine derivative treated cells
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Table 3. Cytoxicity of perimidine derivatives on 5RP7 cell line. Results are the means for three independent 
experiments ± SD of triplicate wells. p<0.05

Compound
1.5 mg.mL-1 3 mg.mL-1

24 h 48h 24 h 48h

3 20.52
±1.14

40.06
±0.92

82.63
±3.66

91.24
±2.38

4 12.28
±0.82

54.41
±1.24

78.35
±1.93

89.14
±1.67

7 39.07
±1.03

62.15
±1.20

74.82
±2.14

79.26
±1.82

10 58.18
±1.29

64.82
±1.48

92.43
±3.14

95.21
±2.74


