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Antiproliferative activities of some 7-hydroxy-3-
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234 derivatives of 7-hydroxy-3-aryioxy-2-trifluoromethyl-4H-4-chromenones were synthesized and tested
for antitumor activity in vitro against human cancer cell lines in NCI ( National Cancer Institute, USA)
biocassay. It was shown high cylostatic and cytotoxic activity for the tested compounds f—8 (Glsp
3.44—41.1 uM and LCsg from 49.6 uM ). The relationship between structures of the tested compounds and
their antiproliferative activities is discussed.

Introduction. Isoflavonoids arc a large group of na-
turally occuring phenolic compounds ubiquitously dis-
tributed in the plant kingdom. The biological activity
of isoflavonoids is related to their antioxidative effects
[1—31 and influences tumor cell proliferation, dif-
ferentiation and apoptosis [4—8]. Antiproliferative
activitics of isoflavonoids include inhibition of protein
tyrosine kinase [9—12], DNA topoisomerase I and I1
[13, 14], protein kinase C and phosphoinositol kinase
[15—17], casein kinase II [18]. Inhibition of cyclin-
dependent kinases has been also described [19]. The
synthetic flavonoid flavopiridol (phase I clinical and
pharmacokinetic trial) has been shown to be a potent
inhibitor of cdc2 kinase activity (fig. 1y [20, 21].
During last years we were interested in the
synthesis of isoflavonoids aimed at finding compounds
with biological activity [22, 23]. The present paper
deals with the synthesis of a combinatorial series of
7-hydroxy-3-aryloxy-2-trifluoromethyl-4H-4-chro-
menone derivatives as potential antitumor agents.
Materials and Methods. Chemical synthesis of
the library of 234 chromenone derivatives was per-
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formed by modification of the methods reported
before [22—241. Structurc and purity of synthesized
compounds were confirmed by 'H NMR spectroscopy.
The spectra werc obtained with Varian VXR-300
NMR spectrometer at 300 MHz.

The synthesized compounds were tested for cyto-
toxic and antitumor activity in vitro in collaboration
with National Cancer Institute of the U.S.A.
(htip://dtp.nci.nih.gov/index.himl). The calculated
measurement of effect was Percentage Growth (PG).
The effect of the compound on a cell line was
calculated according to the following two expressions:

If (Mean OD,,,— Mean OD_,) = 0, then

PG = 100 (Mean OD,,, -~ Mean 0D, )/Mean
ODctrl - Mean ODIZEFD);

If (Mean OD,,, — Mean 0D, <0, then

PG =100 (Mean OD,,, — Mean OD,,,,,)/Mean
OD

tzero*

where Mean OD,,,.,, Mean OD,,,, and Mean OD,,, are
the averages of optical density measurements of
SRB-derived color just before cells exposure to the
tested compounds, aftcr 48 hours of exposure, and
after 48 hours without any exposure of cells to the
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Fig. 1. Structure of flavopiridol (FLAP or NSC 649890)

tested compounds, respectively. The response para-
meters Gl,,, TGI, LC;, are interpolated values repre-
senting the concentrations at which PG is +50,0 and
—50, respectively.

Results and Discussion. The combinatorial lib-
rary of 234 derivatives of 7-hydroxy-3-aryloxy-2-
trifluoromethyl-4H-4-chromenone was synthesized
and tested for antitumor activity in vitro against
human cancer cell lines in NCI bioassay. At the first
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stage the pre-screening of all 234 compounds was
carried out against 3 human cancer cell lines, MCF7
(Breast cancer), NCI-H460 (Non-small cancer cell
lung) and SF-268 (CNS), at 10 M concentration.
Compounds 1—8 (fig. 2) demonstrated antiproli-
ferative activity (PG < 32 %) and were selected for
the advanced testing against 60 human cancer cell
lines at five different concentrations (10™—107 M).
Experimental data for compounds 1—8 in repre-
sentative cell lines are shown in tables 1, 2. Tested
compounds | —8 were found to inhibit proliferation of
tumor cells in the range of Gly, 3.44—41.1 uM, and
exhibited cytotoxic activity againsl cancer celf lines
(LC;, from 49.6 uM). A number of cell lines including
RPMI-8226 Leukemia, SK-MEL-5 Melanoma, T-47D
Breast cancer and HCT-116 Colon cancer showed
significant sensitivity to these compounds.

234 tested compounds containes various sub-
stituents at C-3, C-7 and C-8 positions. Active

I
Q
[»]

Fig. 2. Structures of c¢ytotoxic
antitumor 7-hydroxy-3-aryl-
oxy-2-triffuoromethy!-4H-4-
chromenone  derivafives 1—8
selected after pre-screening

compounds 2-8 containes bulky hydrophobic sub-
stituent (2'-naphthyloxy or 4’'-phenylphenoxy) at C-3
position and hydrophilic substituents, dialkylami-
nomethyl at C-8 or O-acyl at C-7 positions. The
presence of phenyl residue at C-3 position either
substituted or non-substituted, resulted in the loss of
antiproliferative activity. The presence of chlorine
atom at the ortho-position in structure 1 is critical for
the biological activity, as meta- or para-substitution
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Table |

Antiproliferative activities (GIs0 and TGI) of 7-hydroxy-3-aryloxy-2-triffuoromethyl-4H-4-chromenone derivatives 1—8 against selected

human cancer cell lines

Conceatrations M) for compounds 1—8
Humano caocer cell line ¥alues
T2 1 5 [+ 1 =+ [+ [+ T+

K-562 (Leukemia) Glsg 41.1 27.5 284 23.8 13.6 ND* 28.1 9.57

TGI > 100 81.1 77.8 68.1 41.8 ND > 100 31.2
RPMI-8226 (Leukemia) Gliso 13.5 31.5 234 13.6 17.0 ND 13.9 4.60

TGI 50.6 > 100 53.4 56.9 51.9 ND 46.4 29.4
NCI-H226 (Non-small cell Glso 19.9 21.3 15.0 12.8 16.2 14.4 30.9 33.4
tung cancer)

TGI 44.6 49.3 3%9.4 30.8 38.4 28.0 1.5 69.3
NCI-H$522 (Non-smail cell Glso 13.4 13.6 17.6 ND 14.5 16.1 14.5 8.77
lung cancer)

TGI 30.8 337 367 ND 357 340 42.6 349
COLG 205 (Colon cancer) Glso 21.6 15.9 16.3 17.6 14.7 21.1 20.7 17.7

TGI 46.4 30.0 30.5 36.9 28.0 48.3 48.5 41.7
HCT-116 {Colon cancer} Glso 16.7 17.1 13.2 12.0 12.2 25.1 17.5 13.3

TGI 30.3 59.4 26.0 30.9 24.6 39.8 32,6 26.2
SK-MEL-5 {Melanoma) Glsa 18.1 17.7 20.1 11.5 10.5 11.4 16.0 6.07

TGH 35.4 37.6 39.3 27.4 257 24.1 33.9 20.0
UACC-62 (Melanoma) Glso 14.1 14.8 13.7 [4.8 16.6 18.3 20.6 17.4

TGI 28.3 31.2 27.0 > 100 8l.1 322 317 34.2
OVCAR-3 (Ovarian cancer) Glsg 17.0 13.7 39.3 19.7 12.8 16.7 16.0 11.9

TGI 38.7 34,2 > 160 43.7 30.0 30.3 30.1 27.2
SK-0OV-3 (Ovarian cancer) Glsp 26.7 16.8 17.8 17.2 33.4 17.7 17.5 22.8

TGI 61.4 328 37.5 35.2 > 100 325 46.7 46.5
CAKI-1 (Renal cancer) Glso 14.6 10.2 27.8 219 10.7 16.4 19.9 17.6

TGI 31.2 31.6 52.4 47.3 29.1 30,0 39.9 353
RXF 393 (Renal cancer) Glso 16.6 17.8 19.7 14.9 15.1 10.8 44.9 23.5

TGI 36.5 5835 46.9 31.8 33.2 24.8 > 100 83.2
DU-145 (Prostate cancer) Glso 32.3 15.2 50.0 23.1 19.0 14.9 34.2 18.9

TGl > 100 30.9 > 100 46.9 61.1 37.0 > 100 459
MDA-MB-435 (Breast Glsn 17.4 15.9 17.9 14.4 16.6 17.2 17.8 13.8
cancer)

TG 356 321 339 29.5 37.2 30.9 374 28.3
T-47D (Breast cancer) Glso 30.9 ND 34,7 29.1 344 18.9 14.2 18.5

TGI 817 22.6 92.8 63.8 37.7 41.5 67.9 46.7

*ND — not determined.

leads 1o significant decrease of antiproliferative acti-
vity. At the same time, the activity of 2',4’-dichloro
derivative was only slightly lower. Introduction of
some alkylaminomethyl groups into C-8 position of
structure 1 also resulted in the activity decrease.
Activities of compounds 2, containing triftuoromethyl

group, and 3 were close. Analogs of structure I,
compounds 4—8 without CF,-group at C-2 position
showed decreased activities. Substitution of 2'-naph-
thyloxy moiety at C-3 position of compounds 4—8 for
4'-phenylphenoxy group decreased the activity. Com-
pound 8 demonstrated significant inhibition of many
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T 2
Cﬁtbiiaxic activity of 7-hydroxy-3-phenoxy-2-triflucromethyl-4H-4-chromenone devivatives I-—-8 toward selected human cancer cell lines
Concentrations (uM) for compounds 1—8
Human canocer cell line Values
T s ] TS [ - [ ]

{Non-small cell lung cancer) LCso > 100 > 100 61.9 50.0 > 100 81.6 823 54.2
(Non-small cell lung cancer) LCso 70.8 83.4 76.2 ND 88.1 71.6 > 100 > 100
COLO 205 (Colon cancer} LCso 99.3 56.7 57.0 71.3 53.4 > 100 > 100 93.0
HCT-116 (Colon cancer) LCso 55.0 > 100 51.0 79.4 49.6 63.1 60.7 51.7
SF-539 (CNS cancer) LCso 66.1 554 570 59.5 74.3 58.7 81.8 76.9
U251 {(CNS cancer) LCso 75.4 > 100 70.7 51.0 81.6 53.0 68.3 68.7
Mi4 (Melanoma) LCso 88.6 96.6 509 96.4 70.8 62.2 66.8 58.5
SK-MEL-5 (Metanoma) LCso 69.2 79.8 76.8 65.1 62.6 50.8 71.7 54.2
UACC-62 (Melanoma) LCso 57.0 65.8 52.9 > 100 > 100 56.7 68.9 67.2
OVCAR-3 (Ovarian cancer) LCs 88.3 84.8 > 100 97.3 70.4 55.0 56.7 62.4

*ND — not determined.

cell lines. Further studies will be performed on the
optimization of the active structures 1--8 found in the
present data set.

Supporting Information Available: Pre-screening
data for 234 tested compounds and 'H NMR spectra
for compounds 1—38. This material is available free of
charge via the Internet at www.yarmoluk.org.ua.
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A. O. Hpuxodeko, I'. I. Jybinina, B. I. Xuaz, C. M. Hpmonox

AnrdnponidepaTMBHa AKTHBHICTD JEAKMX NOXiAHKMX 7-riapokcm-3-
apunokcy-2-Tpudtopmernn-4H-4-xpomenony nporu 60 ninii
KAITHMH DAKY JIHOAMHMW

Pearome

Cuntesosarno 234 nhoxidnux 7-2idpokcu-3-apuaokcu-2-mpudmop-
Memun-4H-4-xpomenony ma Gocmidieno iXHIO RPOMUPAKOSY ak-
musHicmey Ha RRIAX paxosux xaimun nodunu 'y Hayfonarbhomy
Inemumymi Paky (CHIA). Cnoayku 1—8 eufsuan 6ucoxy yimo-
CAMUAHY Ma YHUMOMOKCUMRY axmusnicms (Gl 3,44—41,1 uxM
ma LCsq aid 49,6 mxMj. QB06oprocmocs 83aEM036 130K Mik
CMPYKMYPOI) MECMOSAHILY CROAYK M IXHBOK RPOJIGePantiieHOI0
aKtuaHicno.

A A Hpuxodexo, I. I Jvbununa, B. I1. Xuaa, C. H. Hpmomox

AHTURpONMEpaTHBHAS AKTMBHOCTb HEKOTOPBEX TPOWIBOAHBIX 7-
rUAPOKCH- J-apunokcH- 2-tpudropmetin-4H-4-xpoMeHoHa  npoTHB
60 AMHWIA PAKOBBIX KNETOK YeNoBeKa

Peaome

Cunmesupoeanst 234 npouseodnuix 7-zudpoxcu-3-apuroxcu-2-mpu-
Pmopmemun-4H-4-xpomenoaa u ucCRedDsara ux NpomMusoOpaKoenn
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AKXMUBHOCMb HA AUHUAX DAKOSHX KAeMmoK ueaoeexa 6 Hayuonans-
HoM Hucmumyme Paxa (CIHIA). Coedunenus 1—8 nposewnu
GUCOKYIO WUMOCAMURECKYIO 1 UUMOMOKCUYECKYIO QKMUGHOCMb
(Glsy 3,44—41,1 mkM u LCsy om 49,6 mkM). Obcyxdaemes
S3QUMOCEH3p MEXOY CMPYKPIYPOL MeCupPOBANHBX COeORHeHNI 1
Ux RporudepamusHol. aKMUSHOCHLBIO.
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