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Abstract The phytoalexin 3,5,4'-trihydroxy-trans-stil-
bene (resveratrol) has attracted considerable attention from
biologists and chemists due to its diverse biological prop-
erties. Owing to the biological importance of this com-
pound, we have synthesized new stilbene-based analogues
by using substituted benzyl chlorides and substituted
aldehydes in a two-step reaction and evaluated their in vitro
antioxidant, antibacterial and antifungal potential. Most of
the compounds displayed moderate to significant radical
scavenging activity. (E)-1-(3,4-difluorophenyl)-2-(4-fluo-
rophenyl)ethene (4¢) showed nearer equipotent antibacte-
rial activity against Staphylococcus aureus. (E)-1,2-bis
(4-fluorophenyl)ethene (4a), (E)-1-(3-fluorophenyl)-2-(4-
fluorophenyl)ethene (4b), (E)-1-(2,4-dichlorophenyl)-2-(3,
4-dichlorophenyl)ethene (4f), (E)-1-(2,4-dichlorophenyl)-
2-(3-chlorophenyl)ethene (4g), (E)-1-(2,4-dichlorophenyl)-
2-(4-fluorophenyl)ethene (4j) (E)-1-(4-fluorophenyl)-2-(3-
chlorophenyl)ethene (41) and (E)-1-(4-chlorophenyl)-2-(4-
fluorophenyl)ethene (4n) inhibited the growth of Penicil-
lium chrysogenum.
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Introduction

Stilbene-based compounds are largely present in nature and
have attracted chemist and biologist, because of their wide
range of biological activities (Hart, 1991; Burns et al., 2002).
Stilbene itself does not occur in nature, but hydroxylated
stilbenes have been found in many medicinal plants. One
such example is the trans-3,5,4'-trihydroxy stilbene (resve-
ratrol), a phytoalexin present in grapes and plays a role in the
prevention of coronary artery disease associated with red
wine consumption. (Burns et al., 2002; Soleas et al., 1997,
Zhou et al., 2005; Pace-Asciak et al., 1995).

Stilbene derivatives such as the 3,5,4'-trihydroxy-trans-
stilbene and combretastatin A-4 are the plant microcom-
ponents, and they exhibit a variety of biological activities
including antineoplastic, chemopreventive, antioxidant and
antiestrogenic (Simoni et al., 2006; Griggs et al., 2001;
Mokni et al., 2007, Cirla and Mann, 2003). Moran et al., in
2009 have synthesized fluorinated stilbene analogues and
evaluated against variety of cell lines, primarily the non-
small lung carcinoma cell lines. They explained that (E)-
3,5-difluoro-4’-acetoxy stilbene showed greater potency
than that of 3,5,4’-trihydroxy-trans-stilbene. In the litera-
ture, several active stilbenes were identified, such as cis-
3,5,4 -trimethoxy-3’-amino stilbene and cis-3,5,4'-trimeth-
oxy-3'-hydroxy stilbene were found to induce HL60
apoptotic at nanomolar concentration (ICso = 30 nm)
(Roberti et al., 2003).

3,5,4'-Tihydroxy-trans-stilbene displays anti-cyclooxy-
genase activity (Jang et al., 1997; MacCarrone et al., 1999;
Szewczuk et al. 2004). Various potentially beneficial
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health effects of resveratrol have been attributed to its
intrinsic antioxidant capabilities (Knutson and Leeuwen-
burgh, 2008; Leifert and Abeywardena, 2008; Vingtdeux
et al., 2008; Udenigwe et al., 2008). 3,5,4'-Trihydroxy-
trans-stilbene however, has also been shown to act as
prooxidant. This prooxidant effect is held likely to be
responsible for cytotoxic, anti-proliferative and even pro-
apoptotic effects of the compound (Ahmad et al., 2003;
Lastra and Villegas, 2007).

One documented problem with resveratrol is its limited
bioavailability owing to its metabolism in the liver. Studies
carried out by Kang ez al. (2009) have shown that circu-
lating resveratrol has a serum half-life of 8—14 min because
it is rapidly metabolized by sulfation and glucuronation.

To be useful as a chemotherapeutic, resveratrol must
have greater bioavailability and a straightforward approach
to increasing bioavailability involves finding analogues
with comparable activity that lack the hydroxy groups of
resveratrol which consequently cannot be sulfated or glu-
curonated. Thus, we present here such 14 stilbene-based
analogues.

Experimental
Chemistry

All the chemicals used were procured from Sigma-Aldrich,
SD Fine Chemicals and Rankem Chemicals, and purified
using standard procedures wherever required. Melting
points were recorded in open capillary tube on ‘Superfit
Melting Point Apparatus’ and are uncorrected. IR spectra
were recorded on KBr disk on the ‘Nicolate IR’ instrument
and are reported in cm~'. "H NMR spectra were recorded
on a ‘Bruker-300’ instrument with tetramethylsilane (TMS)
as the internal standard in CDCls as a solvent. Stilbene
analogues namely 4a (Bevington et al., 1995), 4b (Ager
et al., 1972), 4e and 4h (Kvaran et al., 2000), 4f (Bunce
et al., 1990), 4i (Traylor and Stewart, 1986), 4k (Siegrist
et al., 1969), 41 (Gupta et al., 1984), 4m (Murata et al.,
2002) and 4n (Prukala, 2006) were prepared according to
literature.

General procedure for synthesis
of benzyl(chloro)triphenylphosphorane (2)

A stirred solution of substituted benzyl chloride (1) (31.7
mmol) in acetonitrile (CH;CN) (20 mL) was treated with
triphenylphosphine (PPh3) (8.57 g, 32.7 mmol) and the
mixture was vigorously stirred with refluxing for 12 h and
then evaporated. The crude product was purified by crys-
tallization from chloroform/ethanol, affording 95% yield as
a white solid.

General procedure for synthesis of 1-(substituted phenyl)-
2-(substituted phenyl)ethene (4c, 4d, 4g and 4j)

Sodium hydride (72 mg, 3 mmol) was added in portions to
a well stirred suspension of phosphonium chloride (2) (2
mmol) and aryl aldehyde (3) (2 mmol) in benzene (20 mL)
at 0-5°C, and the mixture was allowed to warm to room
temperature. After additional stirring for 16 h, excess
sodium hydride was quenched by adding methanol (5 mL).
Then chloroform (30 mL) and water was added. The
organic and aqueous layers were separated. The aqueous
layer contained the phosphonium oxide as an impurity and
was discarded. The organic layer was dried over anhydrous
MgSO,, the solvent removed in vacuo, and the residue
purified by preparative TLC using petroleum ether: ethyl
acetate (7:3 v/v) as the eluent.

(E)-1-(3,4-difluorophenyl)-2-(4-fluorophenyl)ethene (4c)

White solid. Yield 37%. M. p. = 121-124°C. Anal. Calcd.
for C4HoF5: C, 71.79; H, 3.87; Found: C, 71.23; H, 3.55.
FT-IR (KBr, cm™) v, 3131, 1591, 1484, 1121, 995. 'H
NMR 6: 7.70-7.63 (m, 4H), 7.57 (m, 2H), 7.48 (d, 2H),
7.44 (m, 1H).

(E)-1-(2,4-difluorophenyl)-2-(4-fluorophenyl)ethene (4d)

White solid. Yield 38%. M. p. = 121-124°C. Anal. Calcd.
for C14HoF5: C, 71.79; H, 3.87; Found: C, 71.31; H, 3.41.
FT-IR (KBr, cm™) viax: 3119, 1598, 1484, 1184, 995.

(E)-1-(2,4-dichlorophenyl)-2-(3-chlorophenyl)ethene (4g)

Yellowish white solid. Yield 35%. M. p. = 122-126°C.
Anal. Calcd. for C4HyCls: C, 59.30; H, 3.20; Found: C,
59.28: H, 3.29. FT-IR (KBr, cm™) v 3111, 1590, 1481,
995, 755 cm™ .

(E)-1-(2,4-dichlorophenyl)-2-(4-fluorophenyl)ethene (4j)

White solid. Yield 40%. M. p. = 124-127°C. Anal. Calcd.
for C;4HoCLLF: C, 62.95; H, 3.40; Found: C, 62.53; H,
3.51. FT-IR (KBr, cm™) vy 3055, 1591, 1471, 1120,
995, 755. '"H NMR §: 7.67-7.66 (m, 4H), 7.58-7.51 (m,
3H), 7.53 (d, J = 16.2 Hz, 1H), 7.59 (d, J/ = 16.2 Hz, 1H).

Biological activity

DPPH-free radical scavenging assay (Blois, 1958; Bondet
et al., 1997)

The free radical scavenging ability of the test compounds
were determined by using the DPPH-free radical
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scavenging assay. An ethanolic solution of DPPH (33 mg
in 1000 mL) (3 mL) was mixed with different concentra-
tion of each test compound (500-2500 pg/mL) (3 mL) and
the absorbance of DPPH change at 517 nm was measured
30 min later. A reaction solution without DPPH was used
as blank and DPPH solution as control. Ascorbic acid was
used as standard.

Antibacterial assay (Norris et al., 1972; Rao
and Venugopala, 2007)

The agar cup plate method was used for the assessment of
in vitro antibacterial activity of the synthesized compounds
against Escherichia coli and Staph. aureus. Nutrient agar
plates were prepared by using pour plate technique and
wells were prepared using a sterile cork borer. A 2%
concentration of the synthesized compounds in dimethyl
sulfoxide (DMSO) was used. A 2% solution of penicillin
was used as the standard. A drug-free control was included
and the values of zone of inhibition (mm) were determined
after 24 h of static incubation at 37°C.

Antifungal assay (Shastri and Varudkar, 2009 Rivillas-
Acevedo and Soriano-Garcia, 2007)

The poison plate method was used for the assessment of in
vitro antifungal activity of the synthesized compounds
against A. niger and P. chrysogenum. Potato dextrose agar
plates were prepared by using pour plate technique for
each compound. A 2% concentration of the synthesized

Step 1
N Cl ppn,
| o
3
P
R
1

R=4-F; 2,4-Cl; 4-Me

R'=4-F; 3-F; 3,4-F; 2,4-F; 2,4-Cl;
3,4-Cl; 3-Cl; 4-Cl; 4-Cl; 4-Me; 4-F

Scheme 1 Synthesis of resveratrol analogues (4a—4n)
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compounds in DMSO as a solvent was used. A 2% solution
of griseofulvin was used as standard. A drug-free control
was included and plates were observed for growth after
48 h of static incubation at 30°C.

Results and discussion
Chemistry

The synthesis of some of the stilbene analogues namely 4c,
4d, 4g and 4j were carried out by reacting substituted
benzyl chlorides and substituted benzaldehydes in a two-
step reaction as per Scheme 1 by a Wittig reaction. The
products thus formed were E and Z isomers and were
purified by preparative TLC. As discussed earlier in
introduction, the aim of this work was to synthesize and
evaluate stilbene analogues that lack hydroxyl groups of
resveratrol; therefore, we have used fluorine, chlorine and
methyl groups as substituents on the basis of the principle
of bioisosterism in rational drug design.

Biological evaluation

Free radical scavenging activity

All synthesized stilbene analogues were tested for their in
vitro antioxidant activity by using the 1,1-diphenyl-1-

picrylhydrazyl (DPPH®)-free radical scavenging assay; the
method first employed by Blois in 1958. DPPH" is a stable

Step 2

4

CHO
N X PPl = O, N R/\::/ \: // < ;H.
|
| - N CeHg
2 3

4a, R=4-F R'=4-F

4b, R=4-F,R'=3"-F
4c,R=4-F,R'=3'4"-F
4d,R=4-F,R'=2'4"-F
4e,R=2,4-CI,R'=2'4"-Cl
4f, R=2,4-Cl,R'=3'4"-Cl
4g, R=2,4-Cl,R'=3"-Cl
4h, R=24-Cl,R'=4'-C]
4i, R=4-Me, R' =4'-Me
4j,R=2,4-Cl,R'=4"-F
4k, R=24-Cl,R'=4"-Me
41, R=4-F, R'=3-Cl

4m, R=4-F, R' = 4'-Me

4n, R=4-F, R'=4'-C]
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Table 1 % Radical scavenging activities of synthesized compounds Table 1 continued
4a—4n
¢ ) SL. no  Concentration (ug/mL)  Absorbance  RSA SD
Sl. no  Concentration (pg/mL)  Absorbance RSA SD
4] 1000 0.471 35.57 +0.7238
2500 0.338 3381 £0.3442 500 0.490 3297 404932
1500 0.403 44.87  £0.3619 2500 0.399 4542 21716
>00 0.474 3516 £0.7238 4w 1000 0.465 3639 +0.4932
2500 0.369 49.52  +0.8543 500 0472 3543 408543
1500 0.387 4706 £1.1197 2500 0.398 4555  £0.7616
4b 1000 0.423 4213 £0.3619 1500 0427 4159 13049
500 0.435 4049 £03619  4n 1000 0.433 4077 £0.7108
2500 0.379 4815 £07616 500 0.458 3735 +1.2159
500 0.410 4391 £08321  Ap 30 0.050 8674 403619
2500 0.347 5253 +0.4104 20 0.072 2090 03619
1500 0.363 5034 02736 — , —
o. percentage radical scavenging activity
4d 1000 0.380 48.02  +0.8321
500 0.400 4528 +1.8096 SD standard deviation
2500 0319 5636 07616 A ascorbic acid
1500 0.364 50.21 +£0.3619
4e 1000 0.375 48.70  £0.9575 .
500 0.405 4460 106839 free radical that can accept an electron or a hydrogen
2500 0'307 58.00 10.8321 radical to become a stable diamagnetic molecule. The
1500 0.53 s 5 4' 7 10‘273 6 radical scavenging potential of the synthesized compounds
af 1000 OA B, A 9' N 0’ 473y Vere determined by measuring the decrease in absorbance
500 0'391 46.51 i0.7238 of DPPH" (originally purple in colour) at 517 nm, repre-
5500 0-282 61-42 11.0684 senting the formation of its reduced form, 1,1-diphenyl-2-
1500 0'321 56-09 i0'3619 picryl-hydrazine, which is yellow in colour. All experi-
4 1000 0.268 49.66 10'3619 ments were carried out in triplicate and repeated at least
8 - ’ ' three times. Results are expressed as percentage radical
500 0.404 4473 £04104 scavenging activity and were calculated by the following
2500 0.386 4720 +£0.7238 £ .
ormula:
1500 0.397 45.69  £0.9477 ) ) .
4h 1000 0.413 4350 405472 % Radical scavenging activity
500 0.429 4131 +2.1368 _ Control — Sample _
2500 0.453 3803 £0.4932 Control
1500 0.460 37.07 40.8207  The activities of the synthesized compounds are shown in
4i 1000 0.470 3570 +0.6268  Table 1. The antioxidant activity of all synthesized stilbene
500 0.476 3488 40.6268  analogues were evaluated at 10-50 times higher concen-
log luated at 10-50 t high
2500 0.444 3926 4+0.9575 tration of ascorbic acid (standard). Compounds 4a, 4d,
1500 0.455 3776 +0.7616  4e, 4f and 4g showed %RSA > 50% radical scavenging
4j 1000 0.460 37.07 408970  activity, while compounds 4b, 4¢, 4h, 4m and 4n showed
500 0.474 35.16 +03619  %RSA >40% activity.
2500 0.445 39.12 10.8543
1500 0.460 3707 403619  Antibacterial activity
4k 1000 0.465 36.39 £1.1925
500 0.477 3475 +04104  The antibacterial activity of the synthesized stilbene ana-
2500 0.440 3981 +04932  logues was determined by screening against E. coli and
1500 0.455 3776 409864  Staph. aureus bacterial species using the agar cup plate

assay method. The antibacterial activities of the stilbene

@ Springer
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Table 2 Antibacterial activity of compounds (4a—4n) against Staph.
aureus and E. coli

Compound E. coli S. aureus
(mm) (mm)

4a —ve 24
4b —ve 28
4c —ve 36
4d —ve 30
4e —ve 24
4f —ve 28
4g —ve 26
4h —ve 24

4i —ve 20

4j —ve 18
4k —ve 12

41 —ve 22
4m —ve —ve
4n —ve 20
DMSO —ve —ve
Penicillin 17 40

—ve no antibacterial activity

mm Zone of inhibition in mm

Table 3 Antifungal activity of compounds against Aspergillus niger
and Penicillium chrysogenum

Compound Aspergillus Penicillium
niger chrysogenum
4a +ve —ve
4b +ve —ve
4c +ve +ve
4d +ve +ve
4e +ve +ve
4f +ve —ve
4g +ve —ve
4h +ve +ve
4i +ve +ve
4j +ve —ve
4k +ve +ve
4] +ve —ve
4m +ve +ve
4n +ve —ve
DMSO +ve +ve
Griseofulvin —ve —ve

+ve no antifungal activity observed

—ve antifungal activity observed

analogues are shown in Table 2. From the results, we can
conclude that synthesized compounds had selectivity for
Staph. aureus only. Compound 4c¢ showed equipotent
antibacterial activity against Staph. aureus as compared to

@ Springer

penicillin, while all other compounds showed moderate
antibacterial activity against Staph. aureus.

Antifungal activity

The antifungal activity of the stilbene analogues was
determined by screening against A. niger and Penicillium
chrysogenum fungal species using the poison plate assay
method and results are presented as the growth of organism
observed or not. The antifungal activities of all synthesized
stilbene analogues are shown in Table 3. All compounds
showed negative antifungal activity against A. niger.
Compounds 4a, 4b, 4f, 4g, 4j, 41 and 4n inhibited the
growth of P. chrysogenum and proved their antifungal
potential.

Conclusion

The antioxidant activity was evaluated by DPPH-free
radical scavenging assay and compounds showed moderate
(%RSA > 40) to significant (%RSA > 50) radical scav-
enging activity.

All compounds showed negative antibacterial activity
against E. coli. Compound 4¢ showed nearly equipotent
antibacterial activity against S. aureus as compared to
penicillin, while all other compounds showed moderate to
significant antibacterial activity against S. aureus. All
compounds showed negative antifungal activity against
A. niger. Compounds 4a, 4b, 4f, 4g, 4j, 41 and 4n inhibited
the growth of P. chrysogenum.

References

Ager IR, Phillips L, Tewson TJ, Wray V (1972) '°F nuclear magnetic
resonance studies of aromatic compounds. Part II. The 1°F
chemical shifts in meta- and para-substituted fluorobenzenes,
and 4-substituted-3’-and 4’-fluoro-trans-stilbenes. J Chem Soc
Perkin Trans 2:1975-1979

Ahmad KA, Clement MV, Pervaiz S (2003) Pro-oxidant activity of
low doses of resveratrol inhibits hydrogen peroxide-induced
apoptosis. Ann NY Acad Sci 1010:365-373

Bevington JC, Breuer SW, Huckerby TN, Jones R (1995) Copoly-
merizations of various ring-fluorinated stilbenes with styrene.
Polym Bull 34(1):37-42

Blois MS (1958) Antioxidant determinations by the use of a stable
free radical. Nature 181:1199-1200

Bondet V, Brand-Williams W, Berset C (1997) Kinetics and
mechanisms of antioxidant activity using the DPPH"free radical
method. Food Sci Technol 30:609-615

Bunce NJ, Landers JP, Schneider UA, Safe SH, Zacharewski TR
(1990) Chlorinated trans stilbenes: competitive binding to the ah
receptor, induction of cytochrome p-450 monooxygenase activ-
ity and partial 2,3,7,8-TCDD antagonism. Toxicol Environ
Chem 28(4):217-229



Med Chem Res (2011) 20:1158-1163

1163

Burns J, Yokota T, Ashihara H, Lean ME, Crozier A (2002) Plant
foods and herbal sources of resveratrol. J Agric Food Chem
50:3337-3340

Cirla A, Mann J (2003) Combretastatins: from natural products to
drug discovery. Nat Prod Rep 20:558-564

Griggs J, Metcalfe JC, Hesketh R (2001) Targeting tumour vascu-
lature: the development of combretastatin A4. Lancet Oncol
2:82-87

Gupta KC, Nigam RK, Srivastava N (1984) A new semi-stabilized
fluorinated ylid: p- fluorobenzylidene triphenyl-phosphorane.
Curr Sci 53(4):191-193

Hart JH (1991) Role of phytostilbenes in decay and disease resistance.
Annu Rev Phytopathol 19:437-458

Jang M, Cai L, Udeani GO, Slowing KV, Thomas CF, Beecher CW,
Fong HH, Farnsworth NR, Kinghorn AD, Mehta RG, Moon RC,
Pezzuto JM (1997) Cancer chemopreventive activity of resve-
ratrol, a natural product derived from grapes. Science 275:
218-220

Kang SS, Cuendet M, Endringer DC, Croy VL, Pezzuto JM, Lipton
MA (2009) Synthesis and biological evaluation of a library of
resveratrol analogues as inhibitors of COX-1, COX-2 and NF
kappaB. Bioorg Med Chem 17(3):1044-1054

Knutson MD, Leeuwenburgh C (2008) Resveratrol and novel potent
activators of SIRT1: effects on aging and age-related diseases.
Nutr Rev 66:591-596

Kvaran A, Konradsson AE, Evans C, Geirsson JKF (2000) lH—NMR,
UV-VIS spectroscopy and molecular mechanics calculations for
chlorine substituted stilbenes; conformational studies. J Mol
Struct 553:79-90

Lastra CA, Villegas I (2007) Resveratrol as an antioxidant and pro-
oxidant agent: mechanisms and clinical implications. Biochem
Soc Trans 35:1156-1160

Leifert WR, Abeywardena MY (2008) Cardioprotective actions of
grape polyphenols. Nutr Res 28:729-737

MacCarrone M, Lorenzon T, Guerrieri P, Finazzi Agro A (1999)
Resveratrol prevents apoptosis in K562 cells by inhibiting
lipoxygenase and cyclooxygenase activity. Eur J Biochem 265:
27-34

Mokni M, Elkahoui S, Limam F, Amri M, Aouani E (2007) Effect of
resveratrol on antioxidant enzyme activities in the brain of
healthy rat. Neurochem Res 32:981-987

Moran BW, Anderson FP, Devery A, Cloonan S, Butler WE,
Varughese S, Draper SM, Kenny PTM (2009) Synthesis,
structural characterization and biological evaluation of fluori-
nated analogues of resveratrol. Bioorg Med Chem 17:4510-4522

Murata M, Kawakita K, Asana T, Watanabe S, Masuda Y (2002)
Rhodium- and ruthenium-catalyzed dehydrogenative borylation
of vinylarenes with pinacolborane: stereoselective synthesis of
vinylboronates. Bull Chem Soc Jpn 75(4):825-829

Norris JR, Ribbons DW, Kabelitz D (1972) Methods in microbiology.
Academic Press, London, p 216

Pace-Asciak CR, Hahn S, Diamandis EP, Soleas G, Goldberg DM
(1995) The red wine phenolics trans-resveratrol and quercetin

block human platelet aggregation and eicosanoid synthesis
implications for protection against coronary heart disease. Clin
Chim Acta 235(2):207-219

Prukata D (2006) Electron ionization mass spectrometric study of
N-substituted hydrazones of isomeric hydroxybenzaldehydes and
isomeric pyridinecarboxaldehydes bearing an N-(E)-stilbeny-
loxyalkylcarbonyltryptophyl substituent. Rapid Commun Mass
Spectrom 20(12):1965-1968

Rao GK, Venugopala KN (2007) Novel Schiff bases of 4-hydroxy-6-
carboxhydrazino benzofuran analogs: synthesis and pharmaco-
logical study. J Pharmacol Toxicol 2(5):481-488

Rivillas-Acevedo L, Soriano-Garcia M (2007) Antifungal activity of a
protein extract from Amaranthus hypochondriacus seeds. ] Mex
Chem Soc 51(3):136-140

Roberti M, Pizzirani D, Simoni D, Rondanin R, Baruchello R, Bonora
C, Buscemi F, Grimaudo S, Tolomeo M (2003) Synthesis and
biological evaluation of resveratrol and analogues as apoptosis-
inducing agents. ] Med Chem 46:3546-3554

Shastri RA, Varudkar JS (2009) Synthesis and antimicrobial activity
of 3-propene-1,2-benzisoxazole derivatives. Indian J Chem Sec
48B:1156-1160

Siegrist AE, Liechti P, Meyer HR, Weber K (1969) Anil-synthese. 3.
Mitteilung [1] Uber die darstellung von styryl-derivaten aus
methyl-substituierten carbocyclischen aromaten. Helv Chim
Acta 52(8):2521-2554

Simoni D, Roberti M, Invidiata FP, Aiello E, Aiello S, Marchetti P,
Baruchello R, Eleopra M, Di Cristina A, Grimaudo S, Gebbia N,
Crosta L, Dieli F, Tolomeo M (2006) Stilbene-based anticancer
agents: resveratrol analogues active toward HL 60 leukemic cells
with a non-specific phase mechanism. Bioorg Med Chem Lett
16:3245-3248

Soleas GJ, Diamandis EP, Goldberg DM (1997) Resveratrol: a
molecule whose time has come? and gone? Clin Biochem 30:
91-113

Szewczuk LM, Forti L, Stivala LA, Penning TM (2004) Resveratrol is
a peroxidase-mediated inactivator of COX-1 but not COX-2: a
mechanistic approach to the design of COX-1 selective agents.
J Biol Chem 279(21):22727-22737

Traylor TG, Stewart KJ (1986) Mechanisms of arene exchange in
(arene)tricarbonylchromium compounds: intermolecular and
intramolecular exchanges in complexes of propenylbenzene,
stilbenes, and 1,1-diphenylethylene. ] Am Chem Soc 108(22):
6977-6985

Udenigwe CC, Ramprasath VR, Aluko RE, Jones PJ (2008) Potential
of resveratrol in anticancer and anti-inflammatory therapy. Nutr
Rev 66:445-454

Vingtdeux V, Dreses-Werringloer U, Zhao H, Davies P, Marambaud
P (2008) Therapeutic potential of resveratrol in Alzheimer’s
disease. BMC Neurosci 9(2):S6

Zhou HB, Chen JJ, Wang WX, Cai JT, Du Q (2005) Anticancer
activity of resveratrol on implanted human primary. World J
Gastroenterol 11(2):280-284

@ Springer



	Synthesis and biological evaluation of some stilbene-based analogues
	Abstract
	Introduction
	Experimental
	Chemistry
	General procedure for synthesis of benzyl(chloro)triphenylphosphorane (2)
	General procedure for synthesis of 1-(substituted phenyl)-2-(substituted phenyl)ethene (4c, 4d, 4g and 4j)
	(E)-1-(3,4-difluorophenyl)-2-(4-fluorophenyl)ethene (4c)
	(E)-1-(2,4-difluorophenyl)-2-(4-fluorophenyl)ethene (4d)
	(E)-1-(2,4-dichlorophenyl)-2-(3-chlorophenyl)ethene (4g)
	(E)-1-(2,4-dichlorophenyl)-2-(4-fluorophenyl)ethene (4j)

	Biological activity
	DPPH-free radical scavenging assay (Blois, 1958; Bondet et al., 1997)
	Antibacterial assay (Norris et al., 1972; Rao and Venugopala, 2007)
	Antifungal assay (Shastri and Varudkar, 2009 Rivillas-Acevedo and Soriano-García, 2007)


	Results and discussion
	Chemistry
	Biological evaluation
	Free radical scavenging activity

	Antibacterial activity
	Antifungal activity

	Conclusion
	References


