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Abstract
Nine odorant Schiff bases namely 2-(4-methoxybenzylideneamino) benzoic acid, 2-
(benzylideneamino) benzoic acid, 2-(3-phenylallylidene amino) benzoic acid, 2-(3,7-
dimethyloct-2,6-enylideneamino) benzoic acid;2-(3,7-dimethyloct-6-enylidene)
aminobenzoic acid, 2-(4-isopropylbenzylideneamino)benzoic acid, 2-(3,4-
dimethoxybenzylideneamino) benzoic acid, 2-(1-phenylethylideneamino) benzoic acid,
2-[(4-(2,6,6-trimethylcyclohex-2-enyl)-but-2-enylidene amino)benzoic acid were
prepared by condensation.of anthranilic acid with corresponding naturally occurring
carbonyl compounds‘(anisaldehyde, benzaldehyde, cinnamaldehyde, citral, citronellal,
cuminaldehyde, veratraldehyde, acetophenone and a-ionone) employing conventional
and microwave irradiation methods. These compounds were characterized with the aid of
elemental and spectral (FT-IR, *H NMR and *C NMR) analysis. Microwave irradiation
method was efficient in terms of reduced reaction time, solvent use, and increased yields
of these compounds without affecting their olfactory characteristics. These Schiff bases

also exhibited olfactory characteristics for various fragrance compositions and varied



antimicrobial activity against Aspergillus niger, Penicillium chrysogenum,

Staphylococcus aureus and Escherichia coli.

Graphical Abstract
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INTRODUCTION
Nature has served as a guide towards the design of novel aroma molecules for their use in
various fragrance and flavour (F&F) applications ™. In spite of the use of more than 3000
odoriferous compounds of diverse chemical structures in F&F industry, creation of new
odorant molecules in augmenting the aroma of compositions for perfumery, flavor or new
extended applications is intensive 31, Schiff bases (azomethines / anils / imines) having
azomethine group (-CH=N-) belong to a group of compounds which possess varied
biological activities including antimicrobial, anticancer, antineoplastic, antiviral,
antitumour, anti-HIV, antitubercular, anticonvulsant, anthelmintic, antiplatelet,
antimalarial, antibiotics, anti-inflammatory, diuretic, and analgesic °*°!. Besides, Schiff

bases are also well known in flavoring and perfumery due to their odor characteristics ™.



Several Schiff bases are reported to exhibit floral, fruity odors, namely of the citrus type
and, more particularly, reminiscent of the odor of the orange-flower 7). Schiff bases are

also known to be useful as intermediates in producing other fragrance materials & *°!

Primary amines and carbonyl compounds (aldehydes or ketones) are widely used as
substrates for the preparation of Schiff bases with biological and olfactory properties.
These carbonyl compounds occur widely in nature and constitute, due to-their interesting
odoriferous properties, a novel group of raw materials for F&F industry. Microwave
(MW) assisted synthesis of organic compounds has acquired significant importance over
conventional organic synthesis in terms of reduced solvent consumption and reaction
time, improved yields and easier workup matching with.green chemistry approach 2%,
Several Schiff bases have been synthesized using microwave irradiation and

characterized 221,

In the present paper, we report synthesis of nine odorant Schiff bases of naturally
occurring carbonyl compounds (five aromatic aldehydes - anisaldehyde, benzaldehyde
cinnamaldehyde, cuminaldehyde, vertraldehyde; two acyclic terpene aldehydes - citral,
citronellal; an aromatic acetophenone, and a cyclic terpenoid ketone- a-lonone) (Figure
1).with anthranilic acid by conventional and MW assisted methods, and their
characterization through elemental analysis and spectral (FT-IR, *H NMR and **C NMR)
data. Their olfactory and antimicrobial properties were also examined. Anisaldehyde (4-
methoxy benzaldehyde), veratraldehyde (3,4-dimethoxybenzaldehyde), acetophenone

(methyl phenyl ketone) and a-lonone (4-(2,6,6-triethylcyclohex-2-enyl) but-3-ene-2-one)



occur in many essential oils. Benzaldehyde is the main, characteristic component of
bitter almond oil. Cinnamaldehyde (3-phenyl-2-propenal) is the chief component of
cassia oil (ca. 90 %) and Sri Lanka cinnamon bark oil (ca. 75%). Cuminaldehyde (4-
isopropylbenzaldehyde) is a constituent of the essential oils of eucalyptus, myrrh, cassia,
cumin and others. Citral (3, 7-dimethyl-2,6-octadien-1-al) occurs in lemon-grass oil (up
to 85 %) and in Litsea cubeba oil (up to 75 %) while citonellal (3,7-dimethyl-6-octen-1-
al) is a constituent of citronella oil (upto 45%), Backhousia citriodora oil-(upto 80%) and
Eucalyptus citriodora oil (upto 85%) %!, Anthranilic acid (2-aminobenzoic-acid) occurs
in oats and being a component of the major biochemical pathway of bacteria, plant and
animals is also the starting material for several other types of naturally occurring

compounds.

Though, Schiff bases of acetophenone, anisaldehyde, benzaldehyde, cinnamaldehyde,
citral, and citronellal with anthranilic acid have been prepared by conventional
condensation method for their Use as ligands for synthesis of metal complexes "%, to
the best of our knowledge this is the first report on the MW assisted synthesis of the
Schiff bases derived from acetophenone, anisaldehyde, benzaldehyde cinnamaldehyde,
citral, citronellal, cuminaldehyde, a-lonone, and vertraldehyde with anthranilic acid.

Their olfactory properties and antimicrobial activity are also reported for the first time.

RESULTS AND DISCUSSION
Nine odorant Schiff bases 2-(4-methoxybenzylideneamino) benzoic acid (Sb1), 2-

(benzylideneamino) benzoic acid (Sb2), 2-(3-phenylallylidene amino) benzoic acid (Sb3),



2-(3,7-dimethyloct-2,6-enylidene)amino benzoic acid (Sb4), 2-(3,7-dimethyloct-6-
enylidene) aminobenzoic acid (Sb5), 2-(4-isopropylbenzylideneamino)benzoic acid
(Sb6), 2-(3,4-dimethoxybenzylideneamino) benzoic acid (Sb7), 2-(1-
phenylethylideneamino) benzoic acid (Sh8), 2-[(4-(2,6,6-trimethylcyclohex-2-enyl)-but-
2-enylidene amino)benzoic acid (Sb9) (Figure 2) were prepared from naturally occurring
seven aldehydes (anisaldehyde, benzaldehyde, cinnamaldehyde, citral, citronellal,
cuminaldehyde, veratraldehyde) and two ketones (acetophenone and a-lonone) with
anthranilic acid by conventional and MW assisted methods. A large number of
experiments were performed to optimize the irradiation power and its duration and the
optimized conditions are reported. MW irradiation resulted in.no solvent consumption,
reduced reaction time from 4 to 14 minutes, and improved yields from 46% to 89% over

conventional method.

The Schiff bases were characterized by analysis of the elements (C, H and N), FT-
IR, *H NMR and **C NMR spectral data. Elemental analysis of the Schiff bases was in
agreement to their molecular formula assigned. The FT-IR spectra of the free aldehydes
(anisaldehyde, cinnamaldehyde, cuminaldehyde, benzaldehyde, citronellal, citral,
vertraldehyde), and ketones (acetophenone and a-lonone) have a strong band at 1690-
1700 cm-1 (due to carbonyl stretch), two bands of moderate intensity in the region 2700-
2800 cm-1 (due to H-C=0 stretch in aldehydes only), while two moderate bands at 3500
and 3580 cm-1 corresponding to N-H stretch were observed in the IR spectrum of
anthranilic acid. In the IR spectra of the Schiff bases, these bands disappeared and a new

band appeared in the range of 1613-1658 cm-1 attributed to the v(C=N) mode of



azomethine linkage showing the condensation between the -CHO / >C=0 group of the
carbonyl compounds and amino group of anthranilic acid resulting in the formation of the
respective Schiff base. The characteristic phenolic v(O-H) mode due to presence of a
hydroxyl group in these Schiff bases were observed around 3478-3331 cm-1

The *H NMR spectra of the Schiff bases Sh1-Sh8 and Sh9 exhibit singlet of integration
intensity equivalent to one hydrogen at 8.37-8.78 ppm and three hydrogens at:2.99 ppm
attributed to to (-CH=N-) and to (-CH3 -C=N-) protons, respectively. Assinglet at 9.78-
9.98 ppm due to aromatic hydroxyl proton was observed in the spectra of.all the Schiff
bases. A broad signal at 8.3-8.4 ppm due to free NH; protons in the spectra of anthranilic
acid was absent in the observed spectra of the Schiff bases which indicated the formation
of the azomethine linkage. The multiplets within the 6.62-7.93 ppm range were assigned
to protons belonging to aromatic rings. The spectra.of Sb1 and Sb7 showed a singlet with
an integration equivalent to three hydrogens at 3.90 and 3.98 ppm, respectively
corresponding to the methoxyl protons. In **C NMR spectra, azomethine and carboxyl
carbons of the Schiff bases appeared between 160.1-165.2ppm and 168.2-169.7 ppm,
respectively. Methoxy carbons of Sb1 and Sb7 were observed at 55.6 and 56.2 ppm,
respectively. Methyl carbons of the isopropoyl moiety in Sb4, Sb5 and Sh6 were found
at 19.6, 25.6; 19.6, 25.6 and 23.4 ppm, respectively. Vinylic carbons of Sb3 emerged at
119.7 and 138.5 ppm. The NMR spectral assignments of the Schiff bases support the

inferences drawn from the elemental and IR studies.

OLFACTORY EVALUATION



Schiff bases were evaluated for their olfactory properties in terms of their odor profile

and odor strength and data are shown in Table 1.

A smaller odor diversity was observed between the Schiff bases of the aldehydes and
ketones. The Schiff bases possessed an interesting profile, described as sweet floral
differed in the notes and the strength, except Sb2 and Sb6 which had bitter almond and
herbaceous sweet very tenacious profile, respectively. Schiff bases Sb8.and Sh9 derived
from the ketones exhibited similar odor profile differed, however inthe strength. Though
Sb1 of benzaldehyde and Sh7 of veratraldehyde had similar.odor pofile but differed in the
notes (Sbl with fruity undertone) and the strength (Sb1'of medium and Sh7 of low
strength) which could be linked to the presence of another methoxy group in Sh7.
Difference in the notes of Sb4 of citral (orange blossom to fresh orange peel) and Sb5 of
citronellal (fruity) could be explained on the basis of an additional double bond in citral

than that in the citronellal.

Odor notes of the synthesized Schiff bases were natural and relative to those of the
previously reported Schiff bases. The olfactory properties of these Schiff bases indicated

their use.in fragrance compositions of the varied nature.

Antimicrobial Activity
In search of new and effective antimicrobial agents of natural origin, natural product
derived Schiff bases have shown promise ™ 33, Madurahydroxy lactones, occurring in

Actinomadura rubra, derived Schiff bases were effectively inhibited Bacillus subtilis,



Micrococcus flavus, Sarcina lutea, and S. aureus with MIC values ranged from 0.2 to 3.1
ng/mL B3, Chitosan, isatin and nystatin-dextran-derived Schiff bases reported to exhibit
antifungal activity against Botrytis cinerea andColletotrichum lagenarium B4,
Microsporum audouinii, and Microsporum gypseum !, and Candida albicans and C.

neoformans %, respectively.

Antimicrobial activity of the synthesized Schiff bases was, therefore, examined against
two bacteria - Staphylococcus aureus (gram +ve) and Escherichiacoli (gram —ve), and
two fungi- Aspergillus niger and Penicillium chrysogenum. All the Schiff bases (Sh1-
Sh9) showed moderate to good activity against the pathogenic organisms tested. The
solvent used for the preparation of compound solutions (DMSO) did not show inhibition
against the tested organisms (negative control). Compared to the positive control,
compounds showing the zones of inhibition between 9-16 mm and > 17 mm were
considered to be moderately active and highly active. Percent of activity index of tested

compounds against the microarganisms are also reported (Table 2).

The MIC values (Table I1) of the highly active compounds ranged between 20-30 pg/ml
with 59.25-83.33% activity index while those for moderately active compounds were
40ug/mlwith 39.58-77.08% activity index. Compounds Sbh5, Sh6, Sb7, and Sh9 found
highly active while compound Sb1, Sh2, and Sh4 found moderate active against all four
microorganisms tested. Compound Sb3 was highly active against the fungi with 70.83%
activity index at 30ug/ml and moderately active against bacteria with 70.37-80% activity

index at 40pg/ml, however compound Sh8 was moderately active against the fungi with



75-77.08% activity index at 40pg/ml and highly active against bacteria with 74.07-82%

activity index at 30pg/ml.

CONCLUSION
Microwave irradiation proved to be advantageous for preparation of nine odorant Schiff
bases of naturally occurring seven aldehydes (anisaldehyde, benzaldehyde, citral,
citronellal, cinnamaldehyde, cuminaldehyde, veratraldehyde) and two ketones
(acetophenone and a-lonone) with anthranilic acid in terms of reduced reaction duration
(4-14 minutes), no solvent consumption and increased yield (13% -'20%) over
conventional method. Elemental analysis, FT-IR *H NMR and **C NMR data supported
the structures of these compounds. Olfactoryattributes of these Schiff bases were not
influenced by the microwave irradiation and indicative of their use in various fragrance
compositions. These compounds showed moderate to good antimicrobial activity against
bacteria - Staphylococcus aureus and Escherichia coli, and fungi- Aspergillus niger and

Penicillium chrysogenum.

EXPERIMENTAL
General
All chemicals obtained from commercial suppliers were of highest purity grade and used
without further purification. These include acetophenone (Himedia), anisaldehyde (Loba
chemie), anthranilic acid (Sigma aldrich), benzaldehyde (Merck), cinnamaldehyde
(Himedia), citral (Himedia), citronellal (Merck), cuminaldehyde (Sigma aldrich), a-

ionone (Sigma Aldrich), vertraldehyde (Himedia), Nutrient Agar Media (Himedia) and



Potato Dextrose Agar (Himedia). Melting points were measured on open glass capillary
method on Buchi Melting Point (b-540) and are uncorrected. Elemental analysis of
carbon, nitrogen and hydrogen were carried out on CHN elemental analyser (Thermo
Scientific). Infrared (IR) spectra were recorded at room temperature from 4000 cm™ to
500 cm™ with KBr pellets at a resolution of 4cm™, using Thermo-Nicolet 8700, Research
spectrometer (Thermo Scientific). "H NMR (500 MHz) and **C NMR (125 MHz) spectra
were recorded on Bruker Avance-I1 instrument using CDCl3 as solvent and
tetramethylsilane (TMS) as an internal slandered. Chemical shifts(9) are reported in
ppm. The microwave assisted synthesis was performed in scientific microwave oven,
(SRL-Milestone Start S Labstation for synthesis, (Operating between 140-1600W). All

the reactions were carried out at power 300-500W.

Olfactory Evaluation
Olfactory properties of the Schiff bases were studied employing standard olfactory
method Y. Sample solutions (10 wt. % in ethyl alcohol) were used to evaluate their

odour properties.

Antimicrobial Activity

Antimicrobial activity of the Schiff bases was evaluated according to the guidelines of
the National Committee for Clinical Laboratory Standards (NCCLS, 1997) using the agar
disc diffusion method. The bacterial cultures for Staphylococcus aureus (ATCC 259235)
and Escherichia coli (ATCC 27853) were obtained from Microbial Type Culture

Collection (MTCC), Chandigarh and fungal cultures of Aspergillus niger and Penicillium
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chrysogenum were obtained from National Type Culture Collection (NTCC), Forest

Research Institute, Dehradun.

DETERMINATION OF MIC
MIC values were determined by testing performed according to the guidelines of NCCLS
(Tuite, J., 1969). Solutions of the test compounds, ciprofloxacin and griseofulvin were
prepared in DMSO at different concentrations of 10, 20, 30, 40, 50, 60 ug/ml to

determine the MIC. All determinations were done in triplicate and found the same result.

ACKNOWLEDGEMENT
Authors are thankful to the Director, Forest Research/Institute, Dehradun, India and Dr.
Suman L. Jain, Scientist, Chemical Sciences Division, CSIR-Indian Institute of

Petroleum, Dehradun for providing necessary:facilities to carry out this work.

REFERENCES
1. Sell, C. S. The Chemistry of Fragrances: From Perfumer to Consumer, 2"
edition, Royal Society of Chemistry Publishing: Cambridge, 2006.
2. Kirk-Othmer. Kirk-Othmer Chemical Technology of Cosmetics, John Wiley &
Sons, Ine.: New York, 2013.
3. Daniel, J. S.; Jozef, K.; Magdalena S.; Julia G.; Stanistaw, L. Synthesis and
olfactory evaluation of homologous series of (+)- and (-)- carvone oxime ethers. Flav. &

Frag. J. 2016, 31, 81-86.

11



4. Chohan, Z. H.; Kausar, S. Synthesis, characterization and biological properties of
tridentate NNO, NNS and NNN donor thiazole-derived furanyl, thiophenyl and pyrrolyl
Schiff bases and their Co(ll), Cu(ll), Ni(Il) and Zn(lI1) metal chelates. Met. Bas. Drugs.
2000, 7(1), 17-22.

5. Chohan, Z. H.; Rauf, A.; Supuran T. Antibacterial Co(Il) and Ni(ll) complexes of
N-(2-Furylmethyene)-2-aminothiazole and role of SO4, NOs-, C,0,4 and CH3CO; anions
on biological properties, Met. Bas. Drugs. 2002, 8(5), 287-291.

6. Mishra, A. P.; Khare, M.; Gautam, S. K. Synthesis, physico-chemical
characterization, and antibacterial studies of some bioactive.Schiff bases and their metal
chelates, Synthesis and Reactivity in Inorganic and Met. Org. Chem. 2002, 32(8), 1485—
1500.

7. Wagpner, E.; Al-Kadasi, K.; Zimecki, M.; Sawka, D., W. Synthesis and
pharmacological screening of derivatives of isoxazolo[4,5-d] pyrimidine, Eur. J. Med.
Chem. 2008, 43(11), 2498-2504.

8. Bacchi, A.; Carcelli, M.; Gabbam, L.; Lanelli, S.; Pelagatti, P.; Pelizzi, G.;
Rogolino, D. Nickel(ll) complexes of some Schiff base ligands, Inorg. Chim. Acta. 2003,
342, 229-235.

9. Pandeya, S. N.; Sriram, D.; Nath, G.; de Clercq, E. Synthesis and
pharmacological evaluations of some novel isatin derivatives for antimicrobial activity.
IL Farmaco 1999, 54, 624-628.

10. Lashanizadegan, M.; Jamshidbeigi, M. Synthesis of N, N'-bis[4-(benzeneazo)
salicylaldehyde]4-methyl-1,2-phenylenediamine and its transition metal complexes.

Synth. React. Inorg. Met. Org. Nan. Met. Chem. 2012, 42, 507-512.

12



11. Hodnett, E. M.; Dunn, W. J. Synthesis of novel azo Schiff base bis [5-(4-
methoxyphenylazo)-2-hydroxy-3-methoxy benzaldehyde]-1, 2-phenylene diimine. J.
Med. Chem. 1970, 13, 768—770.

12. Desai, S. B.; Desai, P. B.; Desai, K. R. Synthesis and spectroscopic studies of new
Schiff bases, Hetro. Comm. 2001, 7, 83-90.

13. Mitu, L.; llis, M.; Raman, N.; Imran, M.; Ravichandran, S. Transition.metal
complexes of isonicotinoyl-hydrazone-4-diphenylaminobenzaldehyde: Synthesis,
characterization and antimicrobial studies. E. J. Chem. 2012, 9, 365-372.

14.  Samadhiya, S.; Halve, A. 1-(4-{[(E)-(4-Diethylamino-2-hydroxyphenyl)
methylene] amino} phenyl)ethanone. Orient. J. Chem..2001,17, 119-122.

15. Silva, D. C. M.; Silva, D. D. L.; Modolo, L. V.; Alves, R. B.; Resende D. M. A.;
Martins, C. V. B.; Fatima, D. A. Schiffases: A short review of their antimicrobial
activities, J. Adv. Res. 2011, 2, 1-8.

16.  Arctander, S. Perfume and Flavor chemicals, Montclair: N. J., USA, 19609.

17. Blane, P. A.; Aschiero, R. Fragrance Ingredient, US Patent No. 5,155,095, 1992
18.  Patei, S. The‘Chemistry of Carbon Nitrogen Double, Interscience Publisher Inc.,
Wiley: New York,1970

19.  Clereq, B. D.; Verpoort, F. A new class of ruthenium complexes containing Schiff
base ligands as promising catalysts for atom transfer radical polymerization and ring
opening metathesis polymerization, J. Mole. Cat. A: Chem., 2002, 180(1-2), 67-76.

20.  Venugopala, K. N.; Jayashree, B. S. Microwave-Induced Synthesis of Schiff
Bases of Aminothiazolyl Bromocoumarins as Antibacterials. Ind. J Pharm. Sci. 2008.

70(1), 88-91.

13


http://www.ncbi.nlm.nih.gov/pubmed/?term=Venugopala%20KN%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jayashree%20BS%5Bauth%5D

21.  Chakraborty, M.; Baweja, S.; Bhagat, S.; Chundawat T. S. Microwave Assisted
Synthesis of Schiff Bases: A Green Approach. Inter. J. of Chem. Reac. Eng., 2012. 10(1),
1-12.

22. Satyanarayana, V. S. V.; Sreevani, P.; Sivakumar, A.; Vijayakumar, V. Synthesis
and antimicrobial activity of new Schiff bases containing coumarin moiety and their
spectral characterization. ARKIVOC, 2008. 221-233.

23.  Srivastava, K. P.; Singh A.; Singh, S. K. Microwave Assisted Synthesis,
Characterisation and Antibacterial Study of Drug based Schiff Bases and-their Zn(ll)
Complexes. Amer. Inter. J. Res. Sci. Tech., Eng. & Math. 2014. 286-292.

24. Naglah, A. M.; Awad, H. M.; Bhat, M. A.; Al-Omar, M. A.; Amr Abd EIl-Galil,
E. Microwave-Assisted Synthesis and Antimicrobial’ Activity of Some Novel Isatin
Schiff Bases Linked to Nicotinic Acid via.Certain Amino Acid Bridge. J. Chem. 2015, 1-
8.

25.  Peng, Y.L, Liu, X. L;Wang, X. H.; Zhao, Z. G. Microwave-assisted synthesis
and antibacterial activity of derivatives of 3-[1-(4-fluorobenzyl)-1H-indol-3-yl]-5-(4-
fluorobenzylthio)-4H-1, 2, 4-triazol-4-amine. Chem. Paper. 2014, 68 (3), 401-408.

26.  Surburg, H:; Panten, J. Common Fragrance and Flavor Materials Preparation -
Properties and Uses, WILEY-VCH Verlag GmbH & Co. 2005.

27..  Thangadurai T. D.; Gowri M.; Karuppannan N. Synthesis and characterization of
ruthenium(l1T)complexes containing monobasic bidentate Schiff bases and their

biological acivities, Syn. React. Inorg. M. Org. Chem. 2002, 32(2), 329-343.

14


mailto:mch@ched.svnit.ac.in
mailto:sunitabhagat28@rediffmail.com
mailto:chundawatchem@yahoo.co.in
http://www.hindawi.com/12693847/
http://www.hindawi.com/13916983/
http://www.hindawi.com/41713594/
http://www.hindawi.com/36027527/
http://www.hindawi.com/36027527/
http://link.springer.com/journal/11696
https://www.researchgate.net/researcher/82622180_T_Daniel_Thangadurai
https://www.researchgate.net/profile/Gowri_M
https://www.researchgate.net/profile/Karuppannan_Natarajan
https://www.researchgate.net/journal/0094-5714_Synthesis_and_Reactivity_in_Inorganic_and_Metal-Organic_Chemistry

28. Sharma, V. K.; Pandey, O. P.; Sengupta, S. K. Studies on some iridium(l1I)
complexes with Schiff bases derived from amino carboxylic acid, J. Inor. Biochem. 1988,
34(4), 253-263.

29. Rehina, K.; Parameswaran, G. Physicochemical Studies and Thermal
Decomposition Kinetics of Co (1), Ni (11), Cu (I1) and Zn (1) Complexes of Citronellal
Anthranilic Acid, J. Ther. Anal. Calor. 1999, 55 (3), 817-831.

30.  Devi, K. A.; Parameswaran, G. Thermal spectral and magnetic studies of citral-
anthranilic acid and citral-5-bromo-anthranilic acid complexes of Co(ll), Ni(ll) and
Cu(ll), Asia. J. Chem. 1999, 11(1), 49-54.

31. Bureau of Indian Standards (BIS). Method for olfactory assessment of natural and
synthetic perfumery materials, 1988, IS: 2284-1988, 1-6.

32. Qin, W.; Long, S.; Panunzio, M:; Biondi, S. Schiff Bases: A Short Survey on an
Evergreen Chemistry Tool. Mole. 2013, 18(10), 12264-12289.

33. Heinisch, L.; Roemer, E.; Jutten, P.; Haas, W.; Werner, W.; Mollmann, U.
Semisynthetic derivatives of madurahydroxylactone and their antibacterial activities. J.
Antibiot. 1999, 52, 1029-1041.

34.  Guo, Z,; Xing; R.; Liu, S.; Zhong, Z.; Ji, X.; Wang, L. Antifungal properties of
Schiff bases of chitosan, N-substituted chitosan and quaternized chitosan. Carbo.

Res. 2007, 342, 1329-1332.

35. Largeron, M.; Fleury, M.-B. Bioinspired oxidation catalysts. Sci. 2013, 339, 43—

44,

15


http://www.akademiai.com/author/Rehina%2C+K
http://www.akademiai.com/author/Parameswaran%2C+G

36. Domb, A. J.; Linden, G.; Polacheck, I.; Benita, S. Nystatin-dextran conjugates:
synthesis and characterization. J. Polym. Sci. Part A: Polym. Chem. 1996, 34(7):1229—

36.

16



Table 1. Olfactory properties of the Schiff bases

Sl. No. | Schiff base | Odor profile Odor strength

A Aldehyde and Anthranilic acid

1. Sbl Sweet, floral with fruity undertones Medium

2. Sh2 Bitter almond Medium

3. Sbh3 Sweet, floral, honeysuckle Medium

4. Sbh4 Sweet floral, orange blossom to fresh orange Intense
peel

5. Sh5 Very tenacious, sweet floral, fruity Intense

6. SB6 Herbaceous sweet very tenacious Medium

7. Sb7 Sweet-floral Low

B. Ketone and Anthranilic acid

8. Sbh8 Heavy, sweet-floral Medium

9. Sh9 Heavyand very sweet-floral Intense
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Table 2. Zone of inhibition, MIC and % activity index of odorant Schiff bases

Schiff base Bacteria Fungi Zone of *% Actevity | % Actevity index
Zone of inhibition (MIC) index (fungi)
inhibition (bacteria)

(MIC)

E. S. A. P. E. |S A. P.

coli | aureu | nige | chrysogenu | col | aureu | niger | chrysogenu
S r m i S m

Sbl 14. | 15.0 12.0 | 12.0 (40) 56 |55.55. [50.0 |50.00
0 (40) | (40) 0
(40)

Sbh2 11. [ 11.0 9.5 |10.0.(40) 44 |40.74 | 39.5 |41.66
0 (40) | (40) 8
(40)

Sb3 20. | 19.0 17.0 | 17.0 (30) 80 | 70.37 |70.8 |70.83
0 40 |(30) 3
(40)

Sb4 19. | 185 18.5 | 18.0 (40) 76 |68.51 | 77.0 |75.00
0 | 40) |(40) 8
(40)

Sb5 19. | 20.0 19.0 | 20.0 (20) 76 | 74.07 |79.1 |83.33
0 |0 |(20) 6
(20)
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Sh6 15. | 16.0 18.5 | 18.0 (30) 60 |59.25 |77.0 |75.00

0 | (20 |(30) 8
(20)

Sb7 19. [ 200 |16.0 | 165(20) |78 |74.07 |66.6 |68.75
5 | (30) |(20) 6
(30)

Sbs 200 |18.0 | 185(40) |82 |74.07 | 750 | 77.08
20. | (30) | (40) 0
5
(30)

Sh9 19. | 190 |19.0 |200(30) . |76.|70.37 |79.1 |83.33
0 |(20 |(30) 6
(20)

Ciprofloxaci | 25. | 27.0 - - - - - -

n 0 | (20
(20)
Griseofulvin_| - ) 24.0 | 24.0 (20) - |- - -
(20)
DMSO - - - - - - - -

1 -8 mm = less active; 9 - 16 mm = moderate active; >17 mm = highly active
*0 Activity index = Zone of inhibition by test compound (diameter) / Zone of inhibition

by standard (diameter) x 100
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Figure 1. Naturally occurring carbonyl compounds
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Figure 2. Structures of the synthesized odorant Schiff bases
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