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ABSTRACT

The effects of substituents and solvents have been studied through the absorption spectra of nearly twelve meta,
para and ortho-substituted 2-pyrrolyl styryl ketones in the range of 200-400 nm. The effects of substituents on the
absorption spectra of compounds under investigation are interpreted by correlation of absorption frequencies with
simple and extended Hammett equations. With the help of Kamlet equation the effect of solvent polarity and
hydrogen bonding on the absor ption spectra are interpreted and the results are discussed.

INTRODUCTION

Chalcones are, B-unsaturated ketones and they have great existeribe plant Kingdom. It is well known that
the most of natural synthetic chalcones are hidhiblogically active with great pharmaceutical anédicinal
applications [1]. Recently they are usedaati-AIDS agents [2] cytotoxic with antiangiogenic adty [3, 4]
antimalarial [5, 6], anti-inflammatory [7, 8] andtéumor [9, 10]. Although far more attention halveen paid to
study and interpret the UV absorption spectra ofpé chalcones to significant work has been caroiedin this
direction for chalcones involving 2-pyrrolyl styrigetone. So the present investigation is aimestudy the effect
of substituent and solvent on the electronic alismspectra of somertho, meta andpara-substituted 2-pyrrolyl
styryl ketones.

MATERIALSAND METHODS

All the substituted benzaldehyde and 2-acetylpgrieére purchased from Aldrich Chemical Co. The suisd 2-
pyrrolyl styryl ketones were prepared (from) usiitgrature procedure [12]. The solvents used wdrspectral
grade and are used as such. The purity of the congfs were checked by noting its melting point. séption
measurements were made using HITACHI UV-2001 rengrdouble beam spectrophotometer.

RESULTSAND DISCUSSION

The UV-absorption spectra have been recorded fedvevmeta, para and ortho-substituted 2-pyrrolyl styryl
ketones.

In all the absorption spectra the principle absorpis onlym* — Tttransition and that it occurs as two peaks around
300 nm and 220-250 nm. There is no indicatiomof- n transition in any of the cases.

The Hammett correlation is made withanda™ constants in the region of principle maximum o$aiption for all
the substituted 2-pyrrolyl styryl ketone. The hexaeparately and withA .« values are extremely in significant
(Table 1). The poor correlations exhibited abowy fibe due to the system investigated, but may lplgssiie to the
inadequacy of Hammett constants derived from graiate properties of molecules to be used to préfakceffect
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of substituent in the excited state characterisifcsiolecule in electronic transition in 2-pyrrolstiyryl ketone and
its substituent. It would be rather interestingltive excited state Hammett constant from the edeat transition
studied in the present work.

Table 1. The principal absor ption maxima of substituted 2-pyrrolyl styryl ketone

S. No. Substituent Ama, (Ethanol)nm  Ama (Hexane)nm
1. H 339.80 317.40
2. m-OCH; 342.40 327.60
3. p-CHs 343.00 323.00
4. m-Cl 341.00 320.20
5. m-Br 341.40 321.00
6. o-Cl 340.20 322.00
7. p-OCH; 354.80 336.00
8. 0-OCH; 353.60 337.00
9. m-NO, 342.00 327.80
10. p-Br 342.80 321.40
11. m-OH 344.40 326.40
12. p-NO, 388.00 331.40

3.1. Effect of solvent
The ultraviolet absorption spectra of the 2-pyrrdtyryl ketone derived from 2-acetylpyrrole wercorded in

hexane and in ethanol-water mixtures of varyindediteic constant. The lofjA.« plotted against, 1k and f§) =
€/2e + 1 M\max = Amax (ethanol-water) A (hexane)). In all the plots there is perfect liityabetween the
stabilization energy and dielectric constants ef alcohol-water mixtures establishing the fact thatstabilization
energy is increased by solvation of the exciteteqfaigs. 1-3).

In view of above correlation attempt was made &ksamilar correlation by varying alcohols themsslvin this
case the correlation between I8}, ande, 1/ and f (€) was very poor. But then the failure was compeatsaty

multiple solvent parameters and it is observed itimatiple correlation equations predicts very vib# properties of
alcohols to decid®,. in poor alcohol (Table 2).
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Fig. 1. Plot of AAma Of substituted 2-pyrrolyl styryl ketone versus e
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Fig. 2. Plot of AAma Of substituted 2-pyrrolyl styryl ketone versus 1/
Table 2. Corrdation equation with o*, f (€), Esand nyy constant
NSé Correlation Correlation equation Solvent
1 With o* log AAmax = 1.3344 + 0.108*

2. With o* and f(g)

r=0.168,n=8, SD =13.980
10g A\ max = 1.2965 + 0.0294*+ 0.1926 f€)
r=0571,n=8, SD=0.066

log AAmax = 1.2941 + 0.0508*- 0.04004 E+ 0.17606 g,

1-Butanol, 2-Butanol, 2-Propanol, 2-Methyl-2-
propanol, Benzyl alcohol, Methanol, Ethanol, 1-

3. With o*'Es and
<8N 0610,n=8, SD=0079 Propanol
. 10g Mmax = 1.2955 + 0.031584F 0.121 1y + 0.0238 f
4 WithE fe)and 30 548, n= 8, SD = 0.0844 " ¥
29
L ]
27 4
T 25
E . *
=
E
-
- 23
L ]
14 *
19 L] L] L]
0.468 0.474 0.43 0.436 0.492
f(z)

Fig. 3. Plot of AAma Of substituted 2-pyrrolyl styryl ketone versusf(g)
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Fig. 4. Plot of Amax (hexane) of substituted 2-pyrrolyl styryl ketoneversus

The effects of solvent polarity and hydrogen bogdiave been studied in the present series of conapbw taking
the unsubstituted compound as the representafitee spectra are recorded in eighteen differentestévand the
data are given in Table 3. The above said effasinterpreted by means of linear solvation eneedgtionship

(LSER) concept proposed by Kammtal.11 which explains the effect of solvent polarity amgdrogen bonding
which takes the form

09 Amax = Yo + SIT* + aa + b .. (1)

Henceq, B andTt* are solvatochromic parameter and a, b and Sawatechromic co-efficients. The varialde is a
measure of the solvent hydrogen bond donor (HBmjitgcand describes the ability of solvent to denatproton in
a solvent to solute hydrogen bond.

The variablef3 is measure of the solvent hydrogen bond acceptBA] basicity and describes the ability of a
solvent to accept a proton in a solute to solvgdtrdgen bondr* is an index of the solvent dipolarity/polarisatyil
which is a measure of the ability of the solventstabilize a charge or dipole by virtue of its dattic effect.

The multiple linear regression analysis of specwwps data for 2-pyrrolyl styryl ketone faere* transition in
seventeen different solvents were carried out usqmg (2).

[0gAmax = h+ St + aa + B .. (2)
2.505 + 0.0243¢ + 0.01184a + 0.00303
(* 0.00258) £ 0.045) £ 0.0036) * 0.004)

n=17 R=0.910 SE =0.049

The positive sign of co-efficient ‘S’ and b indieata hypsochromic shift with both increasing theesa polarity
and hydrogen bond acceptor basicity and the sigfa’oindicates a hypochromic shift with increasisglvent
hydrogen bond donor acidity.

The A\nax Values for the unsubstituted compound in eighttiffarent solvents are compared with solvent pateme
E; (30) (Table 3). But the correlation is not fair5{0.8481). This poor correlation may be due ® phesence of
hydrogen bonding and change in geometry duringa&tian.
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Table 3. Absorption maxima for 2-pyrrolyl styryl ketonesin polar and non-polar solvents

S. No. Solvents Amax (NM) 109 Amax
1. Methanol 336.17 2.5276
2. 2-Methyl-propan-2-ol 336.97 2.5276
3. Propan-1-ol 350.60 2.5322
4. Benzyl alcohol 346.02 2.5391
5. Butan-1-ol 339.60 2.5309
6. Butan-2-ol 338.06 2.5290
7. Propan-2-ol 336.43 2.5269
8. Ethanol 339.78 2.5312
9. Dioxane 327.79 2.5156
10. DMSO 341.97 2.5340
11. Ethyl acetate 326.81 2.5143
12. n-Hexane 317.31 2.5016
13. Acetonitrile 328.78 2.5169
14. Cyclohexane 320.04 2.5052
15. Pyridine 335.43 2.5256
16. Triethylamine 327.08 2.5146
17. Xylene 330.52 2.5192

18. Carbon tetrachloride 325.79 2.5129

CONCLUSION

The UV absorption spectra of styryl pyrrolyl ketsngere recorded in ethanol and hexane. There iisdication of

™ < n transition in any of the cases. The correlaietween\ . ando as well axs™ is very poor. The solvent
effect ont* — Trtransition was studied in ethanol solvent by clagghe dielectric constant of the medium. Good
correlation was obtained when lag., was plotted against 1 and f €). Similar correlation was made by varying
alcohol themselves. In these cases the correlagétnween log\n.x ande, 1k and f €) were very poor but better
correlations were made when multiparametric equatiwere used. The effects of hydrogen bonding ahgest
polarity on the unsubstituted compound in differgivents have been studied by using LSER equation.
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