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SUMMARY

A o it b I

Benzo-a-pyrones or coumarins are substancesg
of interest becanse of thelr occurrence in nature, their
Varied bicchemical propertles, industrial uses and
anglytlcal applications. “

The present work consists of (i) some studies
on alkyl coumarins viz. 4,6-dimethyl-; 4,7-dimethyl-,
7-methyle and 6-methyleownarin ; (ii) synthesis of
some coumarimpeg=pyrones and furocoumaring and (1if)

2
studizs on 3-(4-hydrozyphenyl)eoumarine

Chapter I. Gepsral Introduction 3

The previsus work on substitution in vgrious
eoumaring is reviewed briefly to show the pattern of
subgtitution in the coumarin ring system.

Chapter II, Some_ gtudiss on alkyl cowmarins

The studies on alkyl coumarins are fewer
compared to the studies on hydroxycoumarins. It was
therefors thought of interest to study some regctions
on alkyl coumgrins.

Chloromethylation of 4 6-dimethyle and 4,7~
dimethylcomnarin has bezn studled. 4,6-Dimethylcoumarin
on chlorome thylation with pargformaldehyde in acetic
acid using zine ehloride as the catalyst at 700 g£ava
the 3-chloromethyl derivative which on reduction with
zine and hydrochlorie acid gave the kmwwn 3,4%,6-tri-

methylecounarine
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Thig 3¥Ehloromethylcoumarin on condensation with
morpholine and dimethyl amine gave the 3-morpholiromethyl-
and the 3=-dimethylaminomethyleoumarirn. On Sommelet reaction,
the chloromethyl dervivative did not give the desired
3=formyl derivative, 4,6-Dimethyl-3-chloromethylecoumarin
on aondensation with alecholic potassium cyanide ggve

4 f-dimethyl-3=cyanome thylccumarin which on hydrolysis
with 70 ¢ sulphuric zcid gave #,g»dimethylcoumarin—3=
acetic gcid, Atterpt was then made to condensew the ethyl
ester of this acid with salicyleldehyde ir the presernte of
piperidire, to synthesise b,6-dimethyl-3,3-bicoumariryl
but the condensation 41d wot take place.

L,7-Dimethylcoumsrin on chloromethylation with,
Pargformgldehyde in geetlic zcid using zine chloride as

atalyst ggve the 3J-chloromethyleoumarin which on reduction
afforded the krown 3,k ,7-trimethyleoumarin., On condensation
with morpholire ané dimethyl amine the chloromethyleounazin
gave the 3J-morpholinomethyl. and 3~dimethylaminamethy1-
couarine. In this case also the formyl derivative was not
obtained on regeting the chloromethyleoumsrin with
hexamire.

The 3-chloromethylcoumarin on ecndensation with
alccholic potassium cygnide gave the J-cyanomethylcoumarin
which was hydrolysed to the corﬁespmnding acid with 70 4
sulphuric zcid. The synthesle of L,7-dimethyl-3, 3—Bi~
cowngriryl by the cordensation of the ethyl ester of thisgs
acid with salicylaldehyde was attempted but no condensation

toock plgee and the origirdl coumarin was obtained back.
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This study was further extended to some bromo
nethyleoumaring, viz. %wme+ny1~6ebromombt1yl-9 hemethyle-
?obrowgmetayla, 7abromomethyt> and &-bromomethyleoumarin
prepared by the action of Nebrome suceinimide on 4,5~
dimethyle, 4,7-dimethyle, 7-methyl- and 6eme thyleovmarin
respectively,

These bromemethylecoumarins were converted into
the correspording acevoxymethyleoumaring by heatirs with
atetic anhydride gnd fused soium acetate. Mannich bases
have been prepared from L eme thyl -6 ~bromome thyl- and
Y% -me thyl-7-bromomethyleownari n by the condensation with
fGerpholine and dimethyl amine.

On Sommelet regction with hexamire in geetic
ac1d, 4-methyl-¢-bromomethyl-, 4-methyl-7-bromomoshyl-,
7=bromomethyl- and 6-bromomethyleounarin gave Y-methyl-
b=forinyl=-, Lemethyle7 -formyl-. 7=formyle and é-formyl
Coumarin regpsetively. These formyl courarins on Perkin

cetylation witly fused sodium scetate amd acetic arhydride
8ave the correspording Pe-coumarinyl atrylic seids.

Lelethyle§-Tormyl-, bemethyl-F-formyle and
7-formylecumarin have been condensed with hippurie acia
inthe preseﬂﬂe of acetic arhydride and codium acetate
ard %w(%«metnfluo-coumarinﬂl)wz—phenylugwoxazolone
L. (kvme nyl—,uvouwdrinal)o2- phenyl-5-oxazolore ard .
%»xzacaumarinal)—z-pﬂenyl S-oxazolore obtained. These
oxazolones wers converted into B-{%-methyl-§=coumarinyl)

anine, Pe({bemethyleZecoumarinyl)alanine and

B-(7-coumarinyl)alanips, by the action of red phosphorus
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and hydriodic g ic‘zl‘

The corndensation of Lemethyleb-foryle, Le-methyl-
7=formyle. 7-formyle and 6-Tormylecoumarin with c-hydroxy
acetophenore in the preserce of alccholic potassium
hydroxide gave P-(-methyl-becoumarinyl)vinyl-s-hydroxy-
Phenyl ketone, ﬁ-(%-—.methylaﬁ?»cou;marimrl)vinylao»hydroxy«—
Phenyl ketons, ;3—;(7-ccumariny1)vim'loophydroxy phenyl
ketone and ?-(6ecémzarinyl)vinyla-o»hydroxy phenyl ketone
regpectivelye.

These ketones agfforded the corresponding acstoxy
derivatives indicgting that the hydroxy group was fre2.
The hydroxy xzetonss on refluxing with selenium dioxide
in leceanyl gleohol gave i —methvfi—ﬁ—(zichromonyl}swumaring

. H
Lleoumarin ,7-(2-chrononyl)eccunarin
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Chupter IL{I . Synthesis of some coulacinOeg-pyronzs and

It was tiDpught of intersst to further exploit
the synthatic possibilitiss of 7-formyleoumaring.

7-FPorfiylecoumarin on Bilbs persulphate oxidation
gave S-hydroxy-7-formyleoumarin. Thig was subjected to
Perkin geetylation with g view o synthesiss coumarir
{6:5; 6,7)a-pyrone but this was unsuccessful. Only a
polymsric product was obtainsd,

Attampl was then made to synthesise ths abhove
mentioned cowmarinoey-pyronz by Kmoovengzel reazction on
$=hydroxy-7=formyleoumarin. This hydroxy formyleoumarin

-
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with diethyl malonate in the presence of piperidire gave
31cafbe»hoxycoumarin@(éZS :6,7)a~pyrore. Sincs the yield
of 6-hydroxy~7-formyleoumarin was very pooyr, the hydrolysis
and deaarboxylationﬂcoul& rof b2 dtbempteds

Aﬁ%empt vas then made to gynthesise h-methyl-

y
oamarlns«\09§ :6,7)a=pyrone from h=ge thyl-7-fornyl-

‘9)

coumgrine Thig fomyl coumarin on Blbg persulphate
oxidatisn ggve S-hydroxy-4=-meihyl-7-formylecurarin which
was then condensed with diethylmalonate in the pr sernrta of
piperidire, 39o;arbethoxy—k'me Lylcaumarlraxc95 1647
a=pyron? thus cbtained was hydrolysed with 5 % sodium
?
hyd=oxide solation to 3wcaruozy»4 ethyleoumgr 1ﬁ9\§:5.0,7)
a=pyrons., o c-_a,,r*boxylatiun of this geid could not be
atismpted because of the low yield of the hydroxy formyl
cOMMarin, ' ’
The synthesis of fur 0\5, " ¢6,7)counarin vas then
rizd from S-hydroxy~7-formyleounarin. This hydroxy Formyl
cownarin on condensation with ethyl bromomglonate afforded
3lcarbethoxy furo(S: 93 6,7)ecoumarin, The hydrolysis and
decarboxylation could not be achisved bacause of the low
vield of H«hydroxy~7formylcoumarin. However, the synthesis
of lemethylfur 0(3,%5 s6,7)eoumarin was achieved from
6~hydroxy-femzthyle7-formyleoumarin. This on corndensation
with ethyl bromogcetate gave 6-carbethoxymethoxy-7-formyl-
Coumarin which was then hydrolysed with 5% sodium hydroxide
solution %5 the corresponding acid. This zoid was cyclised

Dy refluxing with acetic anhydride and fused sodium geetate
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, ) v L .
and ot v 2ecarboxy-deme thylfuro (5,4 :16,7)e0umarini obbired
which on decarboxylation with copper bronze and guinoline

3 ¥
gave Lemethylfuro{5,k :6,7)coumarin.
. 3
Chapter IM. Studies on 3=( -hydroxyphenyl)coumarin :

Several studies have De2n reported on the -
substitution and building up of heteroesyelic rings on
hydroxy coumarins in which the hydroxyl group is in the
benzenoid part of the g-pyrore ring, but the studies on
3—(#1hyﬂroxypheny1)3oumarin in yhich the hydroxyl group
is in the side phenyl unit are comparatively fewer. So it
was thougnd of interest to carry out some studies on this
rnolesuls,

3—(hiﬁ§d§axypheny1)coumarlm, on formylation with
hexaemire in acetic zeid gave 3-(Qihy&raxjwsifoxmylpheny'}.)
coumarine This was then subjected to Ferkin acetylation
with acetic aphydride and fused sodium acetate and
3,61bicoumariny1 obtalred, This is &n unsymmetrical
bicoumarinyl in wnich the heterocyclic unit of one coumarin
is linked to the beugemid part of another coumarin unit.
The interest in unsymmetrical bilcoumarinyls has incrsased
in racent years due to the isolation of zome unsymmetrical
bicoumarinyls from plants and thers are only a couple of
refereﬁces to the éynthesis of such unsymmetrical bi-
coumarinyls.

3—{%iﬁyﬂ?oxy—3:formy1ﬁhanyl)caumarin~was
condiensed wi%h athyl bromogcatate in gcetons in the prasente

¥
of anhydrous potassium carbonate when 3-{(4=cgrbethoxy-
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m@thaxy—B:farmyl phenyl) coumarin was obtaired . This vas
then hydrolysed with sodium hydroxids %o 3-(43carboxy—
methoxy—Blformyl phenyl)couﬁarin.whieh was then cyclised
by rafluxing with gcetic anhydride and fused sodium acetate
to 3~(51baﬁzofurany1)eoumarina .

3-(%3Acetcxyphenyl)coumarin, on Fries rearrangement
with anhydroﬁs aluminium chloride,yielded 3v(4zhydroxy-
3wacetyl phenyl)coumarin., This was also condensed with
ethyl bromoacetats znd the ester thus obtalied was
hydrolysed to 3-(416arbcxymethoxy-3:acety1 phenyl)eounarin.
The cyclisation of this acid was carried out by refluxing
it with geetic anhydride and fused sodium geetate and
3-(31met yl-Sibenzofuranyl)eoumarin was obtaimd,
3w(hiﬁydroxy-3ianety1 phenyl)eoumarin was
¢ondensed with benzazldehyds in the presence of zleoholie
potassium hydroxide when 3—(3icinnamoylekihydroxy'phenyl)
coumarin was obtaired which gave an zretoxy derivative on
heating with acetic arhydride and fused sodium acetata,
The sbove hydroxy ketons on refluxing with selenium dloxide
\in i1s0-amyl zleohol underwent cyelisation to 3»(61flav0ny1)
conmarine
‘ Simcklar condensation was carried out with
anisaldehyde in the presence of alechclic potassium
hydroxide and 3»(%”amethoxy-éiflavoxml)coumarin synthesigod,
3-(6:Fiavonyl)coumariﬁ was alse synthesissd from
3~(#1hydroxyo3:acety1 phenyl) eoumarin through the following
sequernce of raactions. 3—(4:Hydrcxyv3:acetyl phenyl)

¥ ]
eoumarin was benzoylated to 3-(4-benzoyloxy=3-acetyl phenyl)-



coumarin. This was subjected to Baker-Venkgtaraman 162
transformztion with solid potassium hydroxide 1ﬁ pyridine
and the P-diketons obtaired was then cyclised by keeping

it with concentrated sulphuriec acid and 3-(62flavonyl)
coumarin was obtained.

Kostaneeki-Robinson benzoylation of 3—(4:hydroxy-
3zagetyl phenyl)coumarin gave 3-(31benzoy1—6:f1a§onyl)
coumarin. The debenzoylation of this banzoyl flavone was
unsucesssful. ' _

Attempts to condenss 3~(¥:hydroxy phenyl) coumarin
with (1) malic acid in presencs of sulphuric acid (1i)
ethyl gcetoacetate in presemce of sulphuric acid or
phosphorus pentoxide or in boiling diphenyl ether without
any condensing agent did mot succeed and the original

3-(43hydroxy phenyl) coumarin was rocoverad batke



