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ABSTRACT

Substituted 1,3-diphenyl-2-propen-1-ones were synthesized via solvent free synthesis and their
effect on bovine serum albumin was evaluated. It was observed that the synthesized chalcones
interacted with the serum protein irrespective of the type and position of the substituent and
resulted in its precipitation.
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INTRODUCTION

Chalcones have been a subject of great interestHemists and biochemists all over due to
several reasons; their ease of synthesis, vash&reésting pharmacological activities synthetic
and natural chalcones possess and their poteotlz¢ used as important synthetic intermediate
for their reaction with different types of reageritave provided altogether diverse areas of
interest. Chalcones are well known intermediates $gnthesizing various heterocyclic
compounds. The compounds with the backbone of chaf have been reported to possess
various biological activities such as antimicrofdifl anti-inflammatory[2], analgesic[3],
antiplatelet[4], antiulcerative[5], antimalarial[6anticancer[7], antiviral[8], antileishmanial[9],
antioxidant[10], antitubercular[11], antihyperglyaie[12], immunomodulatory[13], inhibition
of chemical mediators release[14], inhibition aiketriene B[15], inhibition of tyrosinase[16]
and inhibition of aldose reductase[17] activiti®be diverse biological activities possessed by
different chalcones as reported in literature irspius to look for the interactions of chalcones
with serum albumin, a major serum protein respdasior the transportation of various
compounds including drugs to the target site[18he Ttransported drug can exhibit
pharmacological action by interacting with biomalles, may be enzymes, proteins, receptors,
nucleic acids etc. In the present work we firstoréphe solvent free synthesis of substituted 1,3-
diphenyl-2-propen-1-ones, their structural analgsid evaluation of effect of these chalcones on
bovine serum albumin.
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MATERIALS AND METHODS

The reactions were monitored by thin layer chromiaphy. Thin layer chromatography was
performed with silica-gel G (suspended in CRELOH) and plates were viewed under lodine
vapors. Melting points were determined by electemcital capillary melting points apparatus
and are uncorrected. Elisa plate reader was ugemdasuring absorbance in the visible range.
The Spectrofuge was used for centrifugation purpose

Synthesis of ChalconesSubstituted chalcones (2-3, 5-9) of acetophenosre wynthesized by
solvent free synthesis [19]. Acetophenone, sulistittbenzaldehyde and KOH were mixed
thoroughly in 1:1:2 molar ratios in pestle mortdhe mixture first went into solution and
thereafter it solidified. The solid was washed grbypwith water. The precipitates obtained were
filtered, dried and recrystallized with alcohol.

The chalcones 1, 4 and 10 could not be prepargulii@ form as by the above procedure and
therefore were synthesized by the method earlied {&0]. Mixture of acetophenone (0.01 mole)
and substituted aryl aldehydes (0.01 mole) wasedtan an ice cold solution of potassium
hydroxide (0.03 mole). The reaction mixture wastlkagernight at room temperature and then it
was poured into crushed ice and acidified withtdilaydrochloric acid. The chalcone derivative
precipitates out as solid. Then it was filtered aacrystallised from ethanol. The purity of the
products was confirmed through TLC. Their structuneere confirmed by their melting points,
IR data and 1HNMR analysis compiled in the follogvables I, 11, and I1I.

Reaction of chalcones with Bovine Serum AlbuminTo 10 ml solution of 0.1mM BSA added

1ml solution of 50 mM chalcone solution drop wisé&hwconstant stirring. The pH of the

solution was 5.5. The interaction between chalcamk BSA resulted in precipitation of protein
from the solution. The remaining protein was estedaby biuret method [21]. The results are
presented in figure 1.

RESULTS AND DISCUSSION

The profound biological activities possessed byladres and their potential to be used as
synthones for the synthesis of large number of rbeyelic compounds have generated

considerable interest in the synthesis of a latgaber of substituted chalcones. One of the most
widely used method employed for the synthesis oéladnes involved Claisen-Schmidt

condensation of substituted benzaldehyde with tleéoghenones in the presence of a base.

KOH
C6H5COCH3 + R'C6H4'CHO —_— C6H5COCH:CHC6H4-R

R= H-, o-Cl-, m-Cl-, p-Cl-, 0-OCH3, mOCHs;, p-OCHs;, 0-NO,, m-NO,, p-NO,

In the present work we report the synthesis ogsuted 1,3-diphenylpropenones under solvent
free conditions. The chalcones thus obtained wegantitative yields (table I). The process is
fast and the product is obtained in fifteen to 3@.rMhe resulting chalcones were identified with
the help of spectral studies.
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Table | Physical Parameters and Elemental Analysief Synthesized Chalcones (Hs-CO-CH:CH-Ar)

Comp. A Mol. Mol. M.Pt.(lit) Rf % Elemental analysis (Calculated)

No Formula Wi. °C value Yield %C | %H | %O |[%N |%Cl

1 | CHe CiHpO | 208 (gg) 0871 | 943 | 8654| 577 769 | -

2 | 0CLCH, | CiHyClo | 242 ( 43_152] 0886 | 827 | 74.38| 455 661 -| 144

3 | mClCgHs | CuHyClO | 242 (7332] 0900 | 8659 | 74.38| 455 661 | 144
110

4 | pCLCHs | CuHuCO | 242 | 0700 | 0900 | o275 | 7438 455 661 | 144

5 | 0OMe-CeHy | CiHpO, | 238 (53_559] 0828 | 9054 | 8067 588 1345 - -

6 | m-OMe-CeHs | CiHuO, | 238 (28_'5’% 0735 | 86.13| 8067 588 1345 - -

7 | pOMe-CeHs | CiHuO, | 238 (75?—%6) 0687 | 9579 | 8067 588 1345 - -
128 i I

8 | oNOyCHr | CiHuNOs | 253 | (500 | 0663 | 8032| 7L15 435 1897 553 -

9 | mNOCHs | CiHuNOs | 253 (ﬂg‘ 0735 | 9446 | 7115 435 1847 553 -
158 i I

10 | pNOyCeHe | CuHuNOs | 253 | ((o’rco | 0747 | 7687 | 7115 435 1897 553 -

In the IR spectra of chalcones 1-10 the >C=0 grahsprption was present at 1640 — 1652'cm
This suggests the presence of highly conjugateigsyéable I1).

Table Il IR Data [ v max(cm™1)] of Chalcones (GHs-CO-CH:CH-Ar)

Compound No Ar- [C=0] | [C=C] | [CH] | [O-N-O sym] | [O-N-O asym]

1 CsHs- 1666 1605 | 3055 - -

2 0-Cl-CeH4- 1659 1605 | 3078 - -

3 m-Cl-CgH4- 1659 1605 | 3063 - -

4 p-Cl-CgH4- 165¢ 1597 | 306: - -

5 0-OMe-CgH 4- 1659 1597 | 3063 - -

6 m-OMe-C¢H,4- | 1659 1597 | 3063 - -

7 p-OMe-CgH4- 1659 1597 | 3009 - -

8 0-NO,-CgH - 1666 1605 | 2916 1342 1512
9 m-NO,-CgH 4- 165¢ 160t | 307C 135(C 152¢
10 p-NO»-CeHy- 1659 1597 | 3070 1342 1512

In *HNMR (CDCh) spectrum, the C-2 and C-3 protons are observetbaklets with coupling

constant ~ 16 Hz. which shows that stereochemastrgss C-2, C-3 double bond is Trans. The

other protons were revealed at their respectivéipnsas detailed in table lll.
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Table IIl *"HNMR (CDCI ;) Data Obtained for Chalcones (GHs-CO-CH:CH-Ar) &:

Comp. No A- H2 | H3 | JaoH2) | H-3,H4, HE, ArH_ H-2,H6 3H,-OCH5
1 CeHs 756,(| 785,(| 15¢ 765743 n 8.05, dd,=8.1Hz, ,=1.2Hz -
2 oCFCH, 7.34d | 781,(| 15¢ 761738,n 804,d, =72 H:
3 mCFCH, | 763.d| 7.77.d 156 7.66-7.35,m 805,24 Hz -
4 pCl-CHr 753,(| 778,(| 15¢ 7647400 804,d, =72 H: -
5 oOMeCH, | 763,d| 815d 159 7676.86,m 80466 Hz 394,s
6 MOMe-CgHy | 765, | 815,¢| 15¢ 764737,n 804,d, =72 H: 394,
7 pOMeCH, | 744.d| 782d 153 7496.96,m 8032 Hz 394,s
8 oNO,CH, | 734,d| 816,d 159 810-752,m 80415 Hz -
9 MNO,CH, | 768,¢| 7.86,(| 15¢ 85:-7.53,n 807, dd,=8.4Hz, ,=18Hz -
10 pNO,CH- | 742,d| 78L,d 159 821748 m 807 .4d,5Hz -

After establishing the structures of the syntheskiekalcones, further studies on interaction of
chalcones with bovine serum albumin was condudéalimin is a soluble, monomeric protein
which comprises about one-half of the blood seruotgmn. Albumin functions primarily as a
carrier protein for steroids, fatty acids, and tigrhormones.
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Fig. | Effect of 1-phenyl-3-(substituted phenyl)prg-2-en-1-ones on bovine serum albumin

It is also responsible for the transportation aigd. The figure | represent the results of the
serum protein left in solution after interactionthvichalcones. The chalcones possessifig
unsaturated ketone moiety are highly reactives Well reported that these 1,3-diarylpropenones
are used as synthons for the synthesis of differgpgs of heterocycles [22]. In proteins a
number of side chain groups such as thiol, aminogazole, alcohol etc. are available for
reaction with this reactive moiety. We propose thatleophilic groups of BSA react withp-
unsaturated group and results in complex formatidme resulting interactions may cause a
change in the three dimensional structure of alpummider study. These interactions may result
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in denaturation or change in the native structir8®A and finally resulting its precipitation.
Similar interactions have been reported earlief f@ween chalcones and serum proteins.

CONCLUSION

Chalcones react with the side chain groups of mvierum albumin and results in its
precipitation.
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