STUDIES ON
SOME REGIOSELECTIVE CHERMICAL TRANSFORMATIONS
| AND o |
IYTOCHERMICAL INVESTIGATION OF Erythrina variegata FLOWERS

THESIS SUBMITTED
IN FULFILMENT FOR THE REQUIREMENTS OF
THE DEGREE OF

DOCTOR OF PHILOSOPHY

by
SHIV KUMAR SHARMA

Department of Chemistry

INDIAN INSTITUTE OF TECHNOLOGY, DELHI
JANUARY, 1988



q.'.lo},'-‘loln.'l_-

10
JAT & PREM

DEDICATED |



CERTIFICATE

This is to certify that the thesis entitled, "STUDIES ON
SOME REGIOSELECTIVE CHEMICAL TRANSFORMATIONS AND PHYTOCHEMICAL

INVESTIGATION OF Erythrina variegata FLOWERS" being submitted by

Mr. Shiv Kumar Sharma to the Indian Institute of Technology,
Delhi, for the award of the degree of 'Doctor of Philosophy in
Chemistry', 1is a record of bonafide research work carried out by

him.

Mf. Shiv Kumar Sharma has worked under my guidance and
supervision and has fulfilled the requirements for the submission
of this thesis which, to my knowledge, has reached the requisite

standard.

The results contained in this thesis have not beén
submitted,. in part or in full, to any. other University or

Institute for the award of any degree or diploma.

. o
(H.Mohindra Chawla)
Thesis Supervisor
Department of Chemistry
Indian Institute of Technology
New Delhi-110 016, India



ACKNOWLEDGEMENTS

It gives me an immensé pleasure and great opportunity to express my profound
sense of gratitude.and'indegtedness to Dr. H.Mohindra Chawla, Assistant Professor,
Department of Chemistry, Indian Institute of Technology, Delhi, ’for his
painstaking guidance, invaluable suggestions and constant encouragement throughout

the research work.

I wish to express my sincere thanks to Professor B.L. Khandelwal, Head,
Department of Chemistry for providing all the necessary facilities. The thanks are
also due to Dr. S.Bhanumati, Lecturer, Department of Chemistry, Gargi College, New

Delhi for fruitful discussions and valuable suggestions.

I am extremely thankful to my close friends Mr.Mukesh Kumar and Mr.M.P.Gupta
for their affection and well wishes that encouraged and kept my spirit high during

the tenure of my research.

I also wish to record my appreciation and warm feelings of gratitude to
Mr. I.K.Pandey and Miés Kiran Varsha who helped.mé in every possible way. Coopera-
tion extended by Mr.A.K.Chaubay, Mr.B.Sharma, Mr.S.K.Singh, Mr. Akhlesh Gupta, and

Mr.Nand Kishore is also gratéfully acknowledged.

My humble regards are also due to my beloved parents and other family members

who have always encouraged and assisted me to pursue higher studies.

I am also thankful to the Council of Scientific and Industrial Research, New

Delhi, for the award of Junior and Senior Research Fellowships.

At last but not thé least, I would like to thank Mr. K.G.Padam for his neat

tracing of the figures, Mr. Jagdish K.Lohia and Mr. A.K. Khandelwal for typing and

wordprocessing of the manuscript. Qxx}&MﬂVJ%’///////

(SHIV KUMAR -SHARMA)



ABSTRACT OF THE THESIS

The thesis entitled, 'STUDIES ON SOME REGIOSELECTIVE CHEMICAL

TRANSFORMATIONS AND PHYTOCHEMICAL INVESTIGATION OF Erythrina variegata

FLOWERS' has been divided into six chapters.

Chapter-I describes a review of organic reactions mediated by
cerium(lv)' salts especially the ones that have been employed for
synthetic purposes. It also contains the present work on reactions of
different substituted alkylarylketonés and dimethylphenols  with.
cerium(IV) ammonium nitfate in conjunction with hydrogen peroxide. It
has been observed that the réaction leads to the formation of (i)
‘acids (ii) nitro substituted acids and acetophenones and (iii) oxida-
tively coupled products such as dimers, trimers, dibenzodioxanes and
dibenzofﬁrans. Plausible mechanism for ﬁhe formation of these products

has been suggested.

Recently, cerium salts have been determined to be potent single
electron transfer agents and therefore, can be wused to produce
hydroxyl radicals from hydrogen peroxide. These hydroxyl radicals can
be stabilized by predetermined molecular organization constructed out
of amphiphatic molecules and_made to effect aromatic hydroxylations.
The reaction of some simple aromatic h}drocarbons and phenols with
cerium(IV) ammonium nitrate/hydrogen pefoxide/acetic acid in the
molecular assemblage of amphiphatic molecules as a procedure for

aromatic hydroxylation is presented in Chapter-II of the thesis.

A novel one-pot good yield synthesis of 2-aryl-3-arylidene-2,3-
dihydro-4H-1-benzopyran-4-ones from hydroxyacetophenones and aromatic

aldehydes has been described in Chapter-III. The conditions for

obtaining regio-selectivity and better yields of 3-arylidenebenzo-



pyrones have beén optimized by taking advantage of the hydrophobic
environment created by amphiphatic molecules. The reactant concentra-
tion and substituent effects on the yield of new products have also
been studied which reflect upon the»néture of major byproducts of
Claisen-Schmidt chalcone synthesis. To further establish the structure
of new compounds and to study their transformations, the base
catalyzed reactions of 2—aryl—5-arylidene—2,3—dihydro—4H—1—benzopyran-
4~ones‘ with hydrazine and phenylhydrazine have been carried out to
give new benzopyrano-(4,3-C)-pyrazolines in gbod yield.. Plausible
mechanisms for the formation of above mentionéd products has also been

presented in this chapter.

Chapter-IV starts rwith a brief discussion on singlet molecular
oxygen and then describes fhe present work on its reactions with 2'-
aryl—}-arylidene—z,5—dihydro—4H—1—benzopyran—4—ones and 2'-hydroxy-
phenylstyrylketones. It has been observed that 2—hydroxyphenylstyryl—
ketones lead to the formation of 2-arylidenecoumaran-3-ones and 3-
hydroxy—Z-phenyl-4H—1—benzopyran-4—ones depending upon the substi-
tuents present oh the styryl moiety, whereas Zfaryl—B-arylidene-Z,B—
dihydro—4H—1-benzopy:an—A-ones give the corresponding 2-aryl-3-aroyl-
AH-1-benzopyrones in good yield. Some compounds 1like 2-(4'-chloro-
phényl)—3(—4"-chlorobenzylidene)—2,3—dihydro—4H—1-benzopyran—4-one
have‘ been observed to give degradation side products but regioselec-
tive formation of 3-aroylated benzopyrones can be achieved by dsing
critical micelle concentration of sodium dodecyl sulphate 1in the
reaction media. A study of the reaction of 2'-hydroxyphenylstyryl-
ketones with cerium(IV) ammonium_ﬁitrate in conjunction with hydrogen
peroxide to yield 2-arylidenecoumaran-3-ones and 2-phenyl-4H-1-benzo-

pyran-4-ones is also described in this chapter.



Chapter-V describes the 13C-—NMR spectra of the 2-hydroxyphenyl-
styrylketones and 2-aryl-3-aryiidene-2,3-dihydro-4H-1-benzopyran-4-
ones that have not been reported so far with a view to rationalize the
application of this technique to structural elucidation of some gfoups
of polyphenols. The various signals recorded in the spectra of these
compounds have been assigned to different carbon atoms and the
assignments have been confirmed by the analysis of their off-resonance

spectra.

Erythrina variegata (Family-Leguminosae) is a tall ornamental

tree with many useful medicinal properties. Chagtér-yl gives a brief
account of the ‘chemical work carried out by various workers on
different Erythrina species and also the -extractive methodology
adopted in the present work for determining the chemical constituents

of Erythrina variegata flowers (not examined so far), which led to the

isolation of eighteen different chemical compounds. The identification
of the chemical components isolated and structural elucidation of
three new alkaloidal natural precducts by spectroscopic methods are

also described in this chapter.
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10.

NOTES

All the ﬁelting pointsAreported in this thesis are uncorrected and were taken
‘on an electric melting point apparatus (Adair Dutt and Co. Calcutta, India).
UV spectra were taken on 3%0-Hitachi spectrometer in methanol.

IR spectra were recorded in KBr disc or chloroform on a SP-1200 Grating IR
spedtrophotometer and 5-DX-Nicolet FT-IR spectrophoto-meter. The abbrevia-
tions such as s, w, m, sh, bw, bs and m-s refer to strong, weak, multiplet,
sharp, broad and weak, broad gnd strong and medium to strong respectively.
PMR and ‘3C—NMR sbectra were recorded in CDCls;, (CDs),CO or DMSO on Nicolet-
99.55 Mz Jeol-FT-NMR spectrometer using TMS as the internal standard and
values reported are in scale. The abbreviation such as s, bs, a,_dd, t, q
and m indicate singlet, broad singlet, doublet, double doublet, triplet,
quartet and multiplet respectively.

Mass spectra were recorded on JMS-D 300 Jeol mass spectrometer at 70 eV.

The [«], values were recorded at laboratory temperature (ca. 25°C). |

The time allowed for the completion of the reaction and the purity of the
prepared compoundé we;e monitored by means of TLC performed on silica gel
(BDH, Bombay) plates using iodine for visualizing the spots.

Organic solvent extracts were usually dried over ‘anhydrous Na,S0, and
solvents used were freshly distilled and purified before use.

Petroleum ether so}vent refers to the fraction with boiling point range of
60-80°C.

The derivatives like hydrazohes, acetates, benzoates, of thé compounds were
prepared according ' to the procedure given in the 'Text Book of Practical

Organic Chemistry', A.I, Vogel, Longman Press, London, 1973.
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