Available online at www.derpharmachemica.com

\

Scholars Research

Scholars Research Library E“%aﬂf‘;l

Der Pharma Chemica, 2011, 3(2): 376-382 &ﬁ)
(http://der phar machemica.cormvar chive.html) I'_ == _'I

** De/.
% ed

ISSN 0975-413X
CODEN (USA): PCHHAX

Studies on Acoustic Parameters of Some Substituteddxazolines and
Pyrazolines in 70% Dioxane-Water Mixture and Effecton Seed Germination

U. P. Meshrant, B. G. Khobragadé, M. L. Narwade® and V. B. Khobragadé

'Department of Chemistry, Model Arts, Commerce & Science College, Karanja (Ghadge), Dist.
Wardha (M.S)
’P.G. Department of Chemistry, Government Vidarbha I nstitute of Science & Humanities, Anravati,
India
*Department of Chemistry, Vidyabharti Mahavidyalaya, Amravati (M.S), India

ABSTRACT

Ultrasonic velocities and densities of 3-(2-hydroxyl-4-methyl phenyl)-5-phenyl isoxazoline
(L) and 1-phenyl-3-(2-hydroxyl-3-nitro-4-methyl phenyl)-5-phenyl pyrazoline (L,) at
different concentrations in dioxane. Different acoustic properties like partial molal volume,
adiabatic compressibility, apparent molal compressibility, intermolecular free length,
specific acoustic impedance and relative association etc., have been determined. These
parameters obtained have been interpreted in terms of solute-solute interactions. Effect of L,
& L, ligand and its complexes on germination of seeds.
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INTRODUCTION

Ultrasonic velocity and adsorption studies in caéeslectrolyte solution have led to new
insight into the process of ion association and mlem formatiort”. Sondawale and
Narwadé have studied ultrasonic velocity of peptide in avn mixture. Rohankérhas
investigated the ultrasonic velocity of monochl@wcetic acid and trichloro acetic acid in
Trihydrofuron (THF) and dioxane-water mixture. W@kpnic velocity of substituted
acrylophenones and its complexes in acetame substituted thiadiazoles and carboxylate at
different liquid mixture has been studfedkhe and Narwadehave studied ultrasonic
velocities and densities of isoxazole and pyrazile303 K. Naik and Narwafiestudied
metal-ligand stability constant of substituted @@ complexes with lanthanide metal ion.

The information about the role of metal complexediblogical systems, their concentration
and presence in different equilibria is of immeimportance. Greshon et’af reported that
the activity of metal chelates is considerably @ased as compared to that of the free metal
and ligand alone on their complexation. The obsemaof antifungal and antibacterial
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activities of complexes show that they are morévacs compared to free ligand and metal
involved*?

The biological activity of metal ion and ligand Gti(ll) complexes towards some fungi and
bacteria are evaulated Rare earth metal ions, when they replace the In@taCe* in
complex, spectral properties of the systems areifreddvith no change in functionalities of
the compleX’. Rare earth ions are used as probe in bio-chgmutralcium. Zielinski et af
showed that, Lanthanide ion could substitute thieiwa ion to produce active enzyme
system.

Biological properties of some rare earth compléxase been reported by Sharma &t ahe
pharmaceutical uses of metal complexes have bgemteel by many workéf*® Studies on
special structural requirement and complexatioa psssible mode of pesticidal action have
also beaeon reportéd Activity of thiocynate of titanium as plant grdwtegulator has been
reported”.

Looking at the important role of substituted 3-{@roxyl-4-methyl phenyl)-5-phenyl
isoxazoline (L); 1-phenyl-3-(2-hydroxy-3-nitro-4-methyl phenyBlghenyl pyrazoline (k)
as antibiotic drugs, it was thought worthwhile tody the acoustic properties of &and L, in
0.02, 0.04, 0.06, 0.08, 0.10 M in 70% dioxane-watture.

MATERIALS AND METHODS

The solvent used was purified by standard procéluBelutions of different concentrations
were prepared by dissolving known weight of substan All weighing were made on
Mechaniki Zaktady Precyzyjnej Gdansk Balance (+0.6D

Density measurements were performed with a preeadii bicapillary pyknometer. The
accuracy in density measurement was found to b@00cn?.

The speed of sound waves was obtained using varadih, single crystal interferometer
(Mittal Enterprises, Model MX-3) with accuracy 0d863% and frequency 1 MHz.

Effect of binary complexes on germination, survigatl seedling height dfriticum aestivum
(Wheat) andlrigunella (Methi) plants are studied. For biological stuthe metal ions used
are Cu(ll), Ni(ll) and Co(ll). Ligands 4 and L, are used in the present study. The
applications of complexes in general are studiedlibgolving it in proper solvent at desired
pH or it is formed during the reaction. The biokaji applications are therefore studied in
agueous medium at pH 3.0, 7.0 and 9.0 and at cunstaic strength of 0.01 M potassium
nitrate solution.

RESULTS AND DISCUSSION

The apparent molal volume and apparent molal cossjiyéity have been calculated from
Eqgns. (1) and (2%

1000 (¢-d) M
@ =0 Ddes%doD + % ...................... Q)
W = Dl%OCD) %]_Dﬁﬁdf? + ES%/I ........................... (2)
m ds do s
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where, ¢ and d represent densities of solvent and solution regpyg, m is the molality, M

is the molecular weight of solut®s andf3, are the adiabatic compressibilities of solutiod an

solvent respectively. Specific acoustic impedanck felative association @R and free

length (L) are the functions of ultrasonic velocity and evenputed by Eqns. (3)-(55.
z=Uds (3)

Ra = gz [Dl&}l/?’ ....................... )

where, Y and U are velocity of ultrasonic wave in solvent andusoh and K is Jacobson's
constant (6.0186 x P

The values ofg,, s, Bs, G Ls, z and R obtained in present investigation at different
concentrations are presented in Table-1. It coaldden from table-1 that intermolecular free
length decreases with increase in the concentraifoh; and L, in dioxane and hence
increase in ultrasonic velocity with increasing cemtration of L. and L.

Table-1 : Values of different parameters of L, and L, in 1,4-dioxane from ultrasonic study.

Conc. M mol dm*

Parameters 0.02 004 006 008 010
L,
d (g o) 1.01247 1.01781 1.0205 1.0244 1.0495

Uox 10’ (m/s')  1090.851 1091.85 1091.951092.00 1092.13
B.x 10°(bar®)  4.754  5.015 5250 5555 5.785
L; x 10? 0.05201 0.0462 0.0419 0.0395 0.03550

@ (c? mol™) 192,55 248.33 24586 248.41 261.342
G (cn? molt bar®)  1.9255  1.3400 1.0968 0.2486 0.6166
Ra 1.66766 1.9484 1.9998 2.1254 2.25061
zx10' (mstg®) 1220.74 1377.239.650.39 1705.55 1755.65

L

d. (g cm®) 1.0837 1.1889 1.1614 1.1312 1.1341
Uox 10° (m/s’)  1090.850 1091.80 1091.901091.95 1092.00
B.x 10° (bar’)  5.06071 4.6584 4.9398 5.3170 4.8015
L x 102 0.04488 0.04346 0.0433@.043300.04320

@ (cnP mol')  344.156 313.697 321.14829.75 328.88
G (cn? mol* bar®) 1.74003 1.4604 1.5857 1.7527 1.7554
Ra 2.03918 2.2043 2.2424 2.2885 2.2955
zx10'(ms'g®) 463.353 1597.53 1533.32458.59 1535.86

This indicates that there is strong interactiorwleein ion and solvent molecule, suggesting a
structure promoting behaviour of the added sollites may also imply that there is decrease
in number of free ions, showing the occurrenceowiid association due to strong ion-ion
interaction. The increase ¢ with decrease in concentration of solution maydoe to
aggregation of solvent molecule around f8rsipporting strong ion-solvent interaction. It is
observed from table-1 that apparent molal volumeé adiabatic compressibility increases
with decrease in the concentration. Partial mothalzatic compressibility and viscosity of
some amino acids have been studied in aqueousrglyamution at 298.15 K> Ultrasonic
study of glycine in binary aqueous solution of masel maltose, raffinose at different
temperatures have been studied by Amalendru Rbf&t
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The positive value ofps shows strong electrostatic force in the vicinifyians, causing
electrostatic solution of ions. The relative asaton is influenced by two factors: i) the
breaking up of the solvent molecule on additiorelefctrolyte to it and ii) solvated ions that
the simultaneously present.

Table — 2 Effect of Ligand and Complexes on Germinain and Survival of (Triticum aestivum) Wheat seed.

Ligand : Ly p= 0.1M pH=3.0
P Effect of Effect of Complexes with Ligand General order of Plant
arameters (Ly)
Water |Ligand | Acid |_Cu(l) | Ni(l) | Coll) growth regulator
% Germination after 5 20 50 20 50 50 50
days
% Survival after 8 days 55 60 62 62 65 60 | Ligand > Ni(ll) > Co(ll) >
Root length (mm) 12.00 15.1p 12/00 12.00 15.10 12.50 Cu(ll)
Shoot length (mm) 18.00 19.70 19{50 17.00 17.40 17.20 Ligand is having an
Seedling height (mm)| 30.00 34.8§0 30[6028.00 31.45 28.80 excellent function as a
Root Shoot Ratio 0.666 0.695 0.620 0.607 0.553 0.607 | plant growth regulator
Leaf Length (mm) 1250 15.25 19.25 12.20 12.40 12.20

Table — 3 Effect of Ligand and Complexes on Germinain and Survival of (Triticum aestivum) Wheat seed.

Ligand : Ly p=01M pH=5.0
Effect of Complexes with
Parameters Effect of Ligand (L ,) General grder <|)f Plant
Water | Ligand | Acid | Cu(l) ] Ni(ll) | Co(Il) growth regulator
% Germination | g5 | 55 | 5g| g5 58 57
after 5 days
% Survival after 8 60 62 65 65 70 75
days

Co(ll) > Cu(ll) > Ligand > Ni(ll)

Root length (mm)| 10.00 10.25 10,3012.60 11.80 12.45 Co(ll) is having an excellent

Shoot length (mm) 16.00| 17.00| 18.70 19.75 18.50 18.25 .
; ) function as a plant growth
Seedling height

28.00| 29.20| 31.00 34.30 | 31.30| 32.70 regulator
(mm)

Root Shoot Ratio] 0.57{L 0.582 0.4800.575 0.591 0.558
Leaf Length (mm)| 12.00| 12.25| 15.00 15.50 14.10 15.00

Table — 4 Effect of Ligand and Complexes on Germinain and Survival of (Triticum aestivum) Wheat seed.
Ligand : Ly p= 0.1M pH=7.0

Effect of Complexes with
Parameters Effect of Ligand (L)
Water | Ligand | Acid | Cu(ll) | Ni(ll) | Co(ll)

General order of Plant
growth regulator

% Germination

50 50 50 60 80 80
after 5 days
% Survival after 8
days 62 65 69 70 2 80 Co(ll) > Ni(ll) > Cu(ll) > Ligand

Root length (mm)| 12.00 8.90 9.715 9.0d 9.60 9.70
Shoot length (mm) 16.45| 12.75| 17.00 17.10 18.20 17.30 Co(ll) is having an excellent
Seedling height 3245 2565 3075 30.10 31.80 31.00 function as a plant growth

(mm) regulator
Root Shoot Ratio] 0.720 0.698 0.4730.526 0.527 0.560
Leaf Length (mm)| 13.00| 10.75| 12.80 13.00 14.25 13.25

The increase of Rwith concentration suggests the solvation of ipredominates over the
breaking up of the solvent aggregates on additfosubstance. It is observed from table-1
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that there is a linear variation o Rnd z values with respect to the concentratiosobftion.
The lower the value of Rsignifies the weak association between the solaedtsolute.

Table — 5 Effect of Ligand and Complexes on Germirteon and Survival of (Trigunella) Methi seed.

Ligand : L, p= 0.1M pH=3.0
Effect of Effect Of Complexes with General order of Plant
Parameters Ligand (L) rowth regulator
Water [Ligand [ Acid | Cu(ll) | Ni(l) | Co(ll) 9 9
% Germination | 24 | 25 | g9 | 75 70 81
after 5 days
% Survival after 8
68 | 72 75 80 82 85 1 coany > cuql) > Ligand > Ni(ll)

days
Root length (mm)| 5.25 5.1 5.00 5.85 5.80 5.88
Shoot length (mm) 7.15 | 6.00 | 6.5Q 7.00 7.10 7.35  Co(ll) is having an excellent
Seedling height 30.00| 28.00! 2915 30.15 30.00 3175 function as a plant growth
(mm) regulator
Root Shoot Ratio| 0.734 0.858 0.769.835 0.816 0.748
Leaf Length (mm)| 9.50 | 8.85| 8.00 7.55 8.15 8.00

Table — 6 Effect of Ligand and Complexes on Germirieon and Survival of (Trigunella) Methi seed.

Ligand : L, p= 0.1M pH=5.0
Effect of Effect Of Complexes with General order of Plant
Parameters Ligand (L) rowth requlator
Water [Ligand [ Acid | Cu(ll) | Ni(l) | Co(ll) 9 9
% Germination | 5 | g5 | g9 | 72 75 80
after 5 days
% Survival after 8
65 | 68 | 70 75 80 82 1 coany > Ni(Il) > cu(ll) > Ligand

days
Root length (mm)| 5.199 4.99 5.00 5.25 5.60 5.60
Shoot length (mm) 7.25 | 7.75 | 7.8Q 7.00 7.85 7.80  Co(ll) is having an excellent
Seedling height 30.00| 28.00 31.25 31.00 30.10 30.00 function as a plant growth
(mm) regulator
Root Shoot Ratio| 0.715 0.643 0.6410.750 0.713 0.717
Leaf Length (mm)| 9.00 | 9.15| 9.25 9.00 9.50 9.55

Table — 7 Effect of Ligand and Complexes on Germirieon and Survival of (Trigunella) Methi seed.

Ligand : L, p= 0.1M pH=7.0
Effect of Effect Of Complexes with General order of Plant growth
Parameters Ligand (L)) requlator
Water [Ligand [ Acid | Cu(ll) | Ni(l) | Co(ll) 9
% Germination | 5 | g | 65| 70 75 85
after 5 days
% Survival after 8
50 | 60 | 65 68 5 80 1 coany > cuy > Ni(l) > Ligand

days
Root length (mm)| 5.121 5.2 5.5 5.65 5.80 5.50
Shoot length (mm) 7.35 | 7.15| 7.25 7.30 7.30 7.30  Co(ll) is having an excellent

Seedling height 30.00| 28.00! 31.00 2850 3200 32 50 function as a plant growth
(mm) regulator

Root Shoot Ratio] 0.696 0.734 0.7650.760 0.799 0.881
Leaf Length (mm)] 9.80 | 9.90 | 0.95 0.97 9.96) 9.88

It is clear from Table 2 to 7 that, in caseTofticum aestivum (Wheat), with increasing the
pH value, percentage of germination and percentdggurvival increased, but in case of
Trigunella (Methi), reversed effect was observed with incegh®e pH value. The percentage
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germination in all treatments increases for Cofimplex as compared to rest of the
complexes and ligands.

From Table 2 to 7 clearly indicate that, root lénigjicreases with increasing pH value, but in
the Co(ll)-L, complex the root length decreases with increasieeipH value.

It could seen from Table 2 to 7 that root-sootarati all the systems for pH 3.0, 5.0 and 7.0
showed abnormal behaviour which may be due to ra®rty germination.

The changes in the growth pattern of root and s@oé studied by the proportional growth in
both the cases. The root and soot ratio refleccéime and represent the development in root
and soot simultaneously. It is observed from dllddahat Co(ll)-l. complexes showed better
plant growth regulators fofriticum aestivum (Wheat) andlrigunella (Methi) plants.

Acknowledgement :
The authors are very thankful to the Director arnehdH of Chemistry Department, Govt.
Vidarbha Institute of Science & Humanities, Amravat

REFERENCES

[1] S.S. Kor & S.S. Battilndian J. Pure Appl. Phys., 1969 7, 784.

[2] S.V. Soitkar & S.N. JajodAcoustic Lett., 1984 7, 191.

[3] P.J. Sondawale & M.L. Narwadé|trascience, 1999 11(2), 162.

[4] P.G. Rohankailndian J. Chem., 2001, 40A, 860.

[5] P.B. Agrawal Acta Ciencia Indica, 2003 xxixcl, 5.

[6] P.B. Agrawal, Mohd. Idrees Mohd. Sidique & M.L. Made, Indian J. Chem., 2003,
42A, 1050.

[7] Ikhe, Rajput & Narwaddndian J. Chem., 2005 44A, 2495.

[8] A.B. Naik & M.L. Narwade American Eroson Journal of Scientific Research, 2008 3(2),
229.

[9] H. Gershon, R. Parmegiani & W.J. NicersAppl. Microbiol., 1963 10, 556.

[10] H. Gershon, R. Parmegiawippl. Microbiol., 1963 11, 62.

[11] A.M. Shel, E.A. Shariel, A. Gharib & Y.A. Ammad, Ind. Chem. Soc., 1968 60, 1067.

[12] P. Shashindharam & L.K. Ramchandiand. Chem. Soc., 1985 62, 920.

[13] R.C. Sharma, S.P. Tripathi & R.S. Shar@arr. ., 1983 52, 410.

[14] M. Oberoi, S. Chaturvedi, R. Chaturvedi & G.K. Ghaedi, J. Ind. Chem. Soc., 1986
63, 616.

[15] S. Zielinski, L. Lomosik & A. Wojclechowskd/h. Chem., 197Q 245, 6484.

[16] R.C. Sharma, S.P. Tripathi, Khanna & R.S. Shafuoar,. Sci., 1981, 50, 748.

[17] T.S. MA & J.M. Tien,Antibio and Chemother, 1953 3, 491.Chem. Abstr., 1953 47,
11531.

[18] T. Axolant,Biochem. Pharmacol., 192, 11, 995 Chem. Abstr., 1983 58, 837.

[19] T.A. Bannol Clark, The Chemistry and Mode of Actioh Plant Growth Substances,
(Edited by Wain R.I. & Wrightmann) Butterworth Setéic Publication, London1956 286.
[20] H. Bochland & H. Steinecke, Plant Growth Regulgtém®c. Int. Symp., 385 (1975).
[21] A.l. Vogel, Qualitative Organic Chemistry, ELBS,naon,1959

[22] J.0.M. Bockris & A.K.N. Reddy, Modern Electrochetnys Vol. I, Plenum, Roselta,
New York,197Q

[23] V.J. RajendranPure Appl. Ultrason., 1995 17, 65.

381
www.scholarsresearchlibrary.com



U. P. Meshramet al Der Pharma Chemica, 2011, 3 (2):376-382

[24]J.D. Pandey, A. Shukla, R.D. Rai & K.J. Mishiradian J. Chem. Engg. Data, 1989 34,
29.

[25] G. Singh & T.S. Banipalndian J. Chem., 2008 47A, 1365.

[26] Amalendu Pol, Ramnivas & Nitin Chauhangian J. Chem., 201Q 49(A), 13009.

382
www.scholarsresearchlibrary.com



