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Thiomethylstilbenes as inhibitors of CYP1A1,
CYP1A2 and CYP1B1 activities
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Resveratrol (3,5,4'-trihydroxy-trans-stilbene) is a natural stilbene derivative occurring in grapes, pea-
nuts and red wine. Its chemopreventive action has been established in studies on animal models.
Recently, numerous classes of compounds with stilbene backbone have been investigated for their
biological activity concerning cancer prevention; e.g. resveratrol methyl ethers appeared to be spe-
cific and potent inhibitors of cytochromes P450 (CYP) family 1 involved in the activation of procarci-
nogens. Since the replacement of the 4’-hydroxyl with a thiomethyl group is supposed to reduce tox-
icity of stilbene derivatives, the purpose of this study was the synthesis and evaluation of a series of
4-thiomethyl-frans-stilbene derivatives differing in a number and position of additional methoxy
groups. Their inhibitory potency toward human recombinant CYPs: CYP1A1, CYP1A2 and CYPI1B1
have been studied and compared with the effect of resveratrol and its analogues. Among compounds
tested, 2-methoxy-4'-thiomethyl-trans-stilbene and 3-methoxy-4'-thiomethyl-trans-stilbene demon-
strated the most potent and selective inhibitory effect on CYP1A1 and CYP1BI1 activities. The results
of our study indicate that modification of stilbene derivatives with thiomethyl group may influence
the selectivity and inhibitory potency of these compounds toward P450 isozymes. Thus, it should be

considered in developing new chemopreventive agents based on their mechanism of action.
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1 Introduction

Cytochrome P450 (CYP) CYPl family comprises
CYP1A1, CYP1A2 and CYP1B1, which are involved in
bioactivation of numerous procarcinogens, including poly-
cyclic aromatic hydrocarbons, heterocyclic amines and
17B-estradiol (E2) to mutagenic and carcinogenic inter-
mediates [1]. Because of the postulated significant role of
CYPI1BI in carcinogenicity of E2, CYP1BI1 is regarded as a
target enzyme for blocking tumour initiation. Selective
inhibition of CYP1BI may prevent E2-related tumour for-
mation, on the other hand, the use of CYP1BI1 inhibitors
might help to overcome anticancer drug resistance [2]. As
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selective inhibitors are important agents for toxicological
and pharmacological applications, many types of com-
pounds have been tested for their inhibitory effects on
CYP1 dependent enzymes. trans-Resveratrol (3,5,4'-trihy-
droxy-trans-stilbene; Fig. 1), one of the promising chemo-
preventive agents, represents widely investigated natural
stilbenes. This polyphenol occurring in grapes, peanuts and
red wine displays chemopreventive action established in
numerous studies on animal models [3, 4], however, it
exhibits several liabilities as poor stability in water solu-
tions and low bioavailability [5]. Recently, numerous trans-
resveratrol analogues have been investigated for their bio-
logical activity concerning cancer prevention; e. g. resvera-
trol methyl ethers appeared to be specific and potent inhib-
itors of CYPs family 1; CYP1A1l, CYP1A2 and CYPI1BI
[6—9]. The selectivity and potency of modified derivatives
were strongly dependent on the positions of methoxy sub-
stituents. To examine the effect of structural modification
on inhibitory selectivity, we have synthesized a series of
methoxylated derivatives (Fig. 1) of 4'-thiomethyl-trans-
stilbene (4-MTS). As was observed by Yang et al. [10],
substitution of 4’ oxygen atom with the less electronegative
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Figure 1. Chemical structures of tested compounds.

sulphur atom reduces toxicity to HEK 293 cells and enhan-
ces the ability of the compound to activate human SIRT1.

Hydrophobic 4'-thiomethyl group has been supposed to
change the efficiency of stilbenes on CYPs inhibition. In
the present study, the effect of a series of methoxy deriv-
atives of 4'-methylthiostilbene on human recombinant
CYP1A1, CYP1A2 and CYP1BI activities has been inves-
tigated and compared to the inhibitory effect of trans-
resveratrol and its methyl ethers.

2 Materials and methods

2.1 Materials

Supersomes, microsomes from baculovirus-infected insect
cells coexpressing NADPH-CYP reductase and CYP1A1,
CYPIA2 or CYPIBI, were purchased from GENTEST
(Woburn, MA, USA). The total CYP content was provided
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by the supplier. Glucose-6-phosphate, glucose-6-phosphate
dehydrogenase, nicotinamide adenine dinucleotide phos-
phate (NADP®), 7-ethoxyresorufin and trans-reveratrol
were obtained from Sigma (St. Louis, MO, USA). trans-
Resveratrol trimethyl ether was kindly gifted by Dr. Agnes
Rimando (Natural Products Utilization Research Unit, US
Department of Agriculture, University, MI, USA).

2.2 Compounds synthesis

2.2.1 General consideration

Commercially available reagents and solvents were used
without further purification and were purchased from
Sigma—Aldrich or Lancaster Synthesis.

Melting points were determined in an open glass capil-
lary with a Stuart scientific SMP3 apparatus and are uncor-
rected. The structure of all compounds were confirmed by
"H-NMR, "*C-NMR spectra (using Varian Gemini 300 VT
apparatus) and MS spectra (using AMD 604 apparatus).
Chemical shifts are reported in parts per million (ppm). cis/
trans-Isomers of synthesized stilbenes were separated and
purified using chromatographic column with silica gel
(Merck Kieselgel 400 mesh ASTM) and chloroform/hex-
ane (3:1) mixture as elution phase. TLC was carried out on
Mereck silica gel 60 F,s4plates.

In the first step, 4-toluenesulphonyl chloride (6.6 g,
35 mmol) in 24 g (13 mL) sulphuric acid and 70 g ice was
reduced by zinc dust 12.0 g. The reaction mixture was
allowed to stir for 4 h at 0—5°C, and product — 4-thiocresol
was isolated by steam distillation and purified by crystalli-
zation from EtOH (m.p. 43°C, lit. 42°C, yield: 3.5 g, 82%).
p-Thiocresol (3,5 g, 29 mmol) was methylated by methyl
iodide (4.1 g, 29 mmol) in toluene (20 mL) with triethyl-
amine (2.9 g, 29 mmol) by heating under reflux for 2 h.
After removing the solvent in vacuo, the oily residue was
distilled under diminished pressure and allowed to afford
4-methylthiotoluene (b.p.o mmng: 61°C lit. b.p.o mmue: 61.5°C,
yield 3.6, 82%) (Fig. 2). Chlorination of this product (3.6 g,
28 mmol) by sulphuryl chloride (7.5 g, 56 mmol) gave
4-methylthiobenzyl chloride yield (crude product) 2.9 g,
65%. This compound was very unstable, that is why it has
been used immediately in the reaction with triphenylfos-
phine (4.3 g, 15 mmol) in 50 mL of toluene. The reaction
mixture was carried on by heating under reflux for 4 h to
afford 4-methylthiobenzyl-triphenylphosphonium chloride
(5.1 g, 80% — based onto triphenylphosphine, m.p. 157°C),
The structure of expected product was confirmed with the
elementary analyses for C,sHp4CIPS (Calcd. C 71.79, H
5.56, S 7.37; Found C 71.54, H 5.45, S 7.43) and HRMS
(m/z): Calcd. 434.9603; Found 434.96071.

2.2.2 Representative procedure for the synthesis
of target compounds

Stilbene backbones of title compounds were synthesized by

liquid—liquid (CClyand 0.3 M NaOH water solution) phase

www.mnf-journal.com



Mol. Nutr. Food Res. 2008, 52, S77—-S83

CH Hg

3 Cl CHy c
Zn CH, © SO,Cl,
B ——
H,SO, C,H,ONa
s\CHa S\CHa

SO4CI SH

CHj cr
S

©Q Q@
%*d@ &Y

Figure 2. Synthesis of (4-thiomethyl-)benzyl-trifenylphospho-
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Figure 3. Wittig reaction in synthesis of stilbene 4’-thiomethyl
derivatives.

transfer catalysed Wittig reaction [11, 12] (Fig. 3) of phos-
phonium salt and corresponding commercially available
methoxybenzaldehydes (2-methoxybenzaldehyde; 3-meth-
oxybenzaldehyde; anisaldehyde; 2,3-dimethoxybenzalde-
hyde and 3,5-dimethoxybenzaldehyde). 4-(Thiomethyl)ben-
zyl-triphenylphosphonium chloride (1.4 g; 3.6 mmol), cor-
responding aldehyde (3.6 mmol), 50 mL CClyand 50 mL of
sodium hydroxide (water solution of 0.3 M NaOH) have
been vigorously stirred for 6 h at room temperature. The
organic layer was separated, washed with water and then
CCl, was evaporated to give oily mixtures of #rans/cis stil-
benes and triphenylphosphine oxide. frans-Isomers were
separated and purified using chromatographic column with
silica gel and chloroform/hexane (3:1) as elution phase. All
synthesized 4'-thiomethyl-trans-stilbene derivatives were
identified by "H- and *C-NMR and HRMS spectra.

2.2.3 2-Methoxy-4'-thiomethyl-trans-stilbene
(2-M-4'-TMS)

Yield 0.38 g, 41%, white crystals. "H-NMR (300 MHz,
CDCl) 8 (ppm) = 7.51 (d, J = 8.1 Hz, 2H, C3'—H, C5'—H),
747 (d, J=8.1Hz, 2H, C2'-H, C6'-H), 7.23 (t, J=
8.1 Hz, 1H, C4-H), 7.13 (d, /= 8.1 Hz, 1H, C6—-H), 7.09
(d, J=16.4 Hz, 1H, Cvin'-H), 7.03 (d, J=16.4 Hz, 1H,
Cvin—H), 6.97 (t, J=8.1Hz, 1H, C5-H), 6.90 (d,
J=8.1Hz, 1H, C3—H), 3.89 (s, 3H, —OCH3), 2.50 (s, 3H,
—SCHj;). *C-NMR (75 MHz, CDCl;) 8 (ppm)= 156.86
(C2), 137.39 (C4'), 135.04 (C1'), 128.57 (C4), 128.42

© 2008 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim

(Cvin), 126.82 (C2', C6"), 126.77 (C3', C5'), 126.42
(Cvin'), 126.32 (C1), 122.92 (C6), 120.74 (C5), 110.94
(C3), 55.49 (C2-0OCH;), 1591 (SCH;). HRMS (m/z)
Calcd. for C;sH60S: 256.3630; Found 256.3691.

2.2.4 3-Methoxy-4'-thiomethyl-trans-stilbene
(3-M-TMS)

Yield 0.31 g, 34%, white crystals. "H-NMR (300 MHz,
CDCl;) & (ppm)=7.44 (d, J=8.1, 2H, C3'-H, C5'-H),
7.30-7.22 (m, J=8.1Hz, 4H, C5-H, C2'-H, C6'-H,
C6-H), 7.15 (d, J=16.4Hz, Cvii'-H), 7.09 (d, J =
16.4 Hz, 1H, Cvin—H), 7.04 (s, 1H, C2-H), 6.82 (d,
J=8.1Hz, 1H, C4-H), 3.85 (s, 3H, C3—OCH3), 2.51 (s,
3H, —SCHj3). PC-NMR (75 MHz, CDCl5) 8 (ppm) = 159.88
(C3), 138.76 (C4'), 137.91 (C1), 134.16 (C1’), 129.60
(C5), 128.31 (Cvin), 127.94 (Cving), 126.89 (C2, C6),
126.67 (C3, C5), 119.13 (C6), 113.21 (C2), 111.65 (C4),
55.20 (C3—OCHj3), 15.76 (SCH3). HRMS (m/z) Calced. for
CisH1608: 256.3630; Found 256.3651.

2.2.5 4-Methoxy-4'-thiomethyl-trans-stilbene
(4-M-4'-TMS)

Yield 0.42 g, 46%, white crystals. "H-NMR (300 MHz,
CDCl;) 6 (ppm) = 7.48 (d, J= 8.0 Hz, 2H, C3—H, C5-H),
7.28 (d, J=8.0Hz, 2H, C3'-H, C5-H), 7.25 (d, J=
8.0 Hz, 2H, C2'-H, C6'-H), 7.09 (d, /=163 Hz, 1H,
Cvin'-H), 7.06 (d, J=16.3 Hz, 1H, Cvin—H), 6.94 (d,
J=8.0 Hz, 2H, C2—H, C6—H), 3.81 (s, 3H, —OCHj;), 2.49
(s, 3H, —SCH3). *C-NMR (75 MHz, CDCL;) & (ppm) =
150.44 (C4), 136.26 (C4'), 132.44 (C1"), 129.37 (C2, C6'),
128.76 (C1), 127.12 (C2, C6), 126.90 (Cvin), 126.61
(Cvin'), 123.49 (C3', C5'), 114.56 (C3, C5), 55.24 (OCHs>),
15.28 (SCH;). HRMS (m/z) Calcd. for C,6H;60S: 256.3630;
Found 256.3623.

2.2.6 2,3-Dimethoxy-4'-thiomethyl-trans-stilbene
(2,3-DM-4'-TMS)

Yield 043 g, 42%, pale-brown crystals. 'H-NMR
(300 MHz, CDCl3) 8 (ppm) = 7.37 (d, J = 8.0 Hz, 2H, C3'—
H, C5'-H), 7.28 (d, J=8.0Hz, 2H, C2'-H, C6'-H),
7.09-6.96 (m, J=38.0 Hz, 3H, C4-H, C5-H, C6—H),
6.90 (d, J=16.3 Hz, 1H, Cvin'-H), 6.78 (d, J=16.3 Hz,
1H, Cvin—H), 3.88 (s, 3H, C3—-OCH3), 3.82 (s, 3H, C2—
OCHj;), 2.53 (s, 3H, —SCH3;). *C-NMR (75 MHz, CDCl;) &
(ppm) = 152.81 (C2), 147.15 (C3), 137.18 (C4'), 133.77
(C1", 131.80 (Cvin), 130.12 (C1), 129.34 (C2', C¢'),
12591 (Cvin'), 125.37 (C6), 123.59 (C3', C5), 121.91
(C4), 111.28 (C5), 60.72 (C2—OCH,), 55.70 (C3—OCHs),
15.53 (SCH;). HRMS (m/z) Caled. for Ci;H;50,S:
286.3942; Found 286.3938.

2.2.7 3,5-Dimethoxy-4'-thiomethyl-trans-stilbene
(3,5-DM-4'-TMS)

Yield 0.46 g, 45%, white crystals. 'H-NMR (300 MHz,

CDCl;) 8 (ppm) = 7.43 (d, J= 8.1 Hz, 2H, C3'-H, C5'-H),
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724 (d, J=8.1Hz, 2H, C2'-H, C6'-H), 7.05 (d,
J=163Hz, 1H, Cvin'-H), 6.98 (d, J=163Hz, 1H,
Cvin—H) 6.67 (s, 2H, C2—H, C6—H), 6.40 (s, 1H, C4—H),
3.83 (s, 6H, C3—OCH;, C5-0CHs), 2.50 (s, 3H, —SCH3).
BC-NMR (75 MHz, CDCl;) 8 (ppm) = 160.96 (C3, C5),
139.31 (C4), 137.99 (C4"), 134.04 (C1’), 128.51 (Cvin),
128.01 (Cvin'), 126.92 (C2', C6'), 126.64 (C3', C5%'),
104.48 (C2, C6), 99.91 (C4), 55.32 (C3—-OCH;, C5-
OCHs;), 15.73 (SCH3). HRMS m/z: 286.1042. HRMS (m/z)
Calcd. for C;H;50,S: 286.3942; Found 286.3919.

2.3 7-Ethoxyresorufin-O-deethylation assay

To assess CYP1 enzyme activities 7-ethoxyresorufin-O-
deethylase (EROD) activity was measured according to the
method of Burke et al. [13].

Reaction mixture (1 mL total volume) containing 1.25
pmol CYP1AI1, 5 pmol CYP1A2 or 5 pmol CYPIBI, 1.3
mM NADP?, 3.3 mM glucose-6-phosphate, 0.5 U/mL glu-
cose-6-phosphate dehydrogenase, 3.3 mM magnesium
chloride and 2 uM 7-ethoxyresorufin in 100 mM potassium
phosphate (pH 7.4) were incubated at 37°C for 15 min. The
fluorescence of the product was determined on a HITACHI
Model F 2500 fluorescence spectrophotometer (4550 and
AemS585).

The quantitation of the deethylated metabolite was based
on comparison of its fluorescence with resorufin as a stand-
ard. Control incubations did not contain the test compounds.

2.4 Enzyme inhibition kinetics

The enzyme kinetics for CYP1A1 and CYP1B1 — catalysed
7-ethoxyresorufin-O-deethylation was measured at increas-
ing concentrations (0.066, 0.1, 0.2, 0.5, 1.0 uM) of the sub-
strate, 7-ethoxyresorufin. Recombinant supersomes were
incubated at 37°C for 15 min in buffer with DMSO (con-
trol) or one of the following concentrations: 0.125, 0.25, 0.5
or 1.0 uM of the tested stilbenes in DMSO solution (the
amount of DMSO in a reaction mixture did not exceed 1%).
Lineweaver—Burk plots were used for determination of the
mode of inhibition. The apparent K; values were determined
from the x-intercept of a plot of apparent K.,/ V. (obtained
from the slope of the Lineweaver—Burk plots) versus inhib-
itor concentration. K; value was calculated from the equa-
tion of linear regression using the Microsoft Excel software.
The concentrations of compounds required for 50% inhibi-
tion of catalytic activities (ICsy) were determined graphi-
cally by plotting percent of control enzyme activity versus
inhibitor concentration.

3 Results and discussion

In our studies, the inhibitory potency of a series of 4’-thio-
methylstilbene derivatives toward human recombinant
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Table 1. ICs values for EROD inhibition by stilbene analogues

1Cso (M) Ratio

CYP1A1 CYP1A2 CYP1B1 CYP1A2/ CYP1A2/
CYP1A1  CYP1B1

Resveratrol 26 >100 1.2 >3.8 >8.9

RTE 10.2 32 13.5 31 2.4
2-M-4'-TMS 1.0 75 0.3 7.5 25
3-M-4'-TMS 1.1 1.5 05 10.5 23
4-M-4'-TMS 28 23 55 .
2,3-DM-4-TMS 1.8 22.0 1.1 12.2 20
3,5-DM-4-TMS 14 5.0 15 3.6 33

Table 2. K; values for human recombinant CYP1A1 and
CYP1B1 inhibition by monomethoxy-4'-methylthiostilbenes

Ki (uM)
CYP1A1 CYP1B1
2-M-4'-TMS 0.033 + 0.002 0.041+0.013
3-M-4-TMS 0.025 + 0.006 0.030 + 0.006

CYPI1A1, CYP1A2 and CYP1BI1 has been investigated in
the concentration range up to 100 uM (Fig. 4). ICs, deter-
mined for tested compounds was compared with the effect
of trans-resveratrol and its 3,4',5-trimethyl ether (RTE) on
the CYP1AI1, CYP1A2 and CYPIBI activities (Table 1).
Methoxy groups increase the affinity of resveratrol deriv-
atives toward active sites of family CYP1 enzymes as it was
proved previously in numerous studies [6—9]. In the present
studies, methyl ethers of 4'-thiomethylstilbene appeared to
be significantly stronger inhibitors of CYP1A1, CYP1A2
and CYPIBI (except the effect of 4-M-4-TMS on
CYPI1ALl) in comparison with resveratrol and RTE (Table
2). trans-Resveratrol inhibits CYP1 enzymes by two dis-
tinct mechanisms: direct inhibition (CYPIAl and
CYPIB1) and mechanism-based inactivation (CYP1A2)
[14]. Whether the methoxy derivatives of 4-TMS are inac-
tivators of CYP1A2 remains to be established.

Kinetic data analysis was performed using Lineweaver—
Burk plots. A competitive mode of CYP1A1 and CYP1BI
inhibition was observed for 2-M-4"-TMS and 3-M-4'-TMS
(Figs. 5 and 6). K; values shown in the Table 2 demonstrate
the exceptionally strong affinity of 2-M-4'-TMS and 3-M-
4'-TMS to CYP1A1l and CYPIBI active sites. For these
two compounds, K; values are of ten times smaller than cor-
responding values determined for natural resveratrol mono-
methyl ethers; pinostilbene (3-methoxy-5,4'-dihydroxy-
trans-stilbene) and desoxyrhapontigenin (4’-methoxy-3,5-
dihydroxy-trans-stilbene), which are considered as very
potent inhibitors of CYP1A1 and CYPIBI1 activities [9].
These derivatives were also the most selective inhibitors of
CYPIBI1 compared to CYP1A2; exhibiting the ICs, ratio
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CYP1A2/CYPI1BI equal 25 and 23, respectively (Table 1).
In contrast, the inhibitory effect of 4-M-4'-TMS on CYP1
enzymes was weak and no selectivity of inhibition was
observed. CYPIBI1, an enzyme overexpressed in tumour
cells, became recently a novel cancer therapeutic target.
Several therapeutic strategies based on the presence and
activity of CYP1BI1 in tumour cells as CYP1B1-activated
prodrugs and CYP1BI1 inhibitors, are currently being devel-
oped [2]. In this context, the inhibitory activities of 2-M-4'-
TMS and 3-M-4'-TMS seem to be very promising. Addi-
tionally, these compounds deserve more interest because of
their anticipated activity in stimulation of Sir2/SIRT1
NAD" — dependent deacetylases [10, 15]. Recently, the role
of STACs (sirtuin activating compounds) in delaying the
onset of age-related diseases, such as cancer, diabetes and
neurodegeneration, is widely investigated.
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The preliminary analysis suggests that additional
methoxy group at the position 2 or 3 may efficiently influ-
ence the interactions between inhibitors and the active site
of enzyme, e. g. n—m stacking effect and hydrogen bonding,
while methoxy group at the position 4 does not play signifi-
cant role in the inhibitor—enzyme interactions. Surpris-
ingly, in spite of the high homology of CYP1Al and
CYPIA2 structure, studied compounds, which potently
inhibited CYP1A1 did not influence CYP1A2 activity to
the comparable extent. The selective CYP1A1 inhibition by
2-M-4'-TMS, 3-M-4'-TMS, 2,3-DM-4'-TMS and 3,5-DM-
4'-TMS with CYP1A2/CYP1Al ratios of 7.5, 10.5, 12.2
and 3.6, respectively, was observed. Conversely, 3,5,4'-tri-
methoxy-trans-stilbene, an analogue of 3,5-DM-4'-TMS,
was a potent but not selective inhibitor of CYPIAI,
CYP1A2 and CYPIBI [16]. Our experimental data might
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Figure 5. Lineweaver—Burk plots representing reciprocal of
EROD activity expressed in picomoles of resorufin/min/pmol
CYP1A1 versus reciprocal of 7-ethoxyresorufin concentration
expressed in uM in the absence and presence of inhibitors:
(A) 2-M-4’-TMS and (B) 3-M-4-TMS. Each point represents
the mean of triplicate sample.

be a subject of further molecular modelling based on the
CYPI1 models constructed by Lewis et al. [17].

Usefulness of compounds as chemopreventive agents
depends strongly on their bioavailability. Substitution of
hydroxy with methoxy groups is supposed to improve bioa-
vailability of resveratrol derivatives by increasing their lip-
ophilicity in comparison with a parent compound. There-
fore, a half-life time of pterostilbene (3,5-dimethyl ether of
resveratrol) in mouse plasma is nearly eight times longer
than that of resveratrol [18]. In addition, the studies on nat-
ural flavonoids have proved that the methylation of hydroxy
groups may protect dietary polyphenols from rapid hepatic
metabolism consequently increasing their oral bioavailabil-
ity [19]. It was suggested that methylated flavonoids might
be attractive cancer chemopreventive/chemotherapeutic
agents; as they display the inhibitory activity on benzo[a]-
pyrene-activating enzymes what results in diminished DNA
adduct formation [20]. Furthermore, methylated flavonoids
show the ability to inhibit the proliferation of cancer cells.
In the human oral SGG-9 cancer cells, 5,7-dimethoxyfla-
vone and 5,7,4'-trimethoxyflavone were both ten times
more potent inhibitors of cell proliferation than the corre-
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Figure 6. Lineweaver—Burk plots representing reciprocal of
EROD activity expressed in picomoles of resorufin/min/pmol
CYP1B1 versus reciprocal of 7-ethoxyresorufin concentration
expressed in uM in the absence and presence of inhibitors:
(A) 2-M-4'-TMS and (B) 3-M-4'-TMS. Each point represents
the mean of triplicate sample.

sponding unmethylated analogues chrysin and apigenin
[21]. Finally, it should be emphasized, that further in vivo
studies could confirm our results at the transcription level
and significantly establish the potential role of stilbene
derivatives in the inhibition of carcinogen bioactivation.

4 Concluding remarks

(i) Stilbene derivatives with thiomethyl group at the posi-
tion 4’ exhibited high affinity toward active sites of CYPI
enzymes, in particular CYP1A1 and CYP1BI1.

(ii) Among studied series of compounds, 2-M-4'-TMS
and 3-M-4'-TMS were the most potent competitive inhibi-
tors of CYP1A1 and CYP1BI activities.

(iii) The methoxy substituents at the positions 2 and 3
displayed the decisive role in the inhibitory action of stil-
bene derivatives on CYP1A1 and CYPIBI activities. The
isomer 4-M-4'-TMS appeared to be the less potent inhibitor
of studied CYP1 enzymes.

(iv) 3-Methoxy and 2-methoxy groups influenced the
selective effect of stilbene derivatives on CYP1Al and
CYPI1BI, however, in case of the compounds with two
methoxy groups; 2,3-DM-4-TMS and 3,5-DM-4'-TMS,
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reduced inhibitory efficiency toward CYP1B1 activity was
observed.

(v) In summary, results of the study indicate that the
modification of stilbene derivatives with thiomethyl and
methoxy groups may increase the selectivity and inhibitory
potency of these compounds toward P450 isozymes and
should be considered in developing new chemopreventive
agents based on their mechanism of action.
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