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SUMMARY

Benzo-a-py rone3 or coumarins are substances 

of interest because of their occurrence in nature, their 

Varied Mcc hemic&1 properties, industrial uses and 

analytical applications®

The present work consists of (i) some studies 

on alkyl coumarins vis. 6-dimethyl-, k,7-dimethyl-,
7-®ethyl- and 6-methylcoumarin ; (ii) synthesis of 

some couffiarino-a-pyrones and furocoumarins a til (iii)
i

studies on 3—(^-—hydroxyphenyl)coumarin»

Chapter I. genjrgl.,,Introduction *

The previous work on substitution in various 

coumarins is reviewed briefly to show the pattern of 

substitution in the couraarin ring system.

Chapter II* Some studies on alkyl coomarins s

The studies on alkyl coumarins are fewer 

compared to the studies on hydroxycoumarins. It was 

therefore thought of interest to study some reactions 

on alkyl coumarins®

Chloromethylation of 4-,6-dimethyl- and ^-,7-

dimethylcoumarin has been studied. ,6-DlmethylcouBiarin

on chlo rome thyl at ion with paraformaldehyde in acetic
0

acid using zinc chloride as the catalyst at ?0 gave 

the 3-chloromethyl derivative which on reduction with 

zinc anti hydrochloric aoid gave the known 3,4-,6-tri- 

m e thylcoumari n.
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i

This 3-ehloromethylcoumarin on condensation with

morpholine and dimethyl amine gave the 3 -morpholir.omethyl-

and the 3 =4 ima thyl am inome thy1 co um a rin » On Sommelet reaction,

the chi©romethyl derivative did not give the desired

3“formyl derivative® 4,6-0imethy1-3-chioromethyIcournarin

on condensation with alcoholic potassium cyanide gave
4,6-dimethyl-S-cyanomethyleoumarln which on .hydrolysis

with 70 % sulphuric add gave 4,6-dimethyleouffiarin-3~

acetic add« Attempt was then made to condenser- the ethyl

ester of this acid with jsalicylaldehyde in the preser&a of
- »

piperidine, to synthesise 4-,6-dimethyl~3,3~bicoumariryI 

hut the condensation did not take placee

4,7-DimethyIccumarin on chloromethylation with , 

paraformaldehyde in acetic acid using zinc chloride as 

catalyst gave the 3~ehloromethylcoumarln which on reduction 

afforded the kno%m 3»7**tr imethylcoumarin. On condensation 

with morpholine and dimethyl amine the chloromethylcoumaSln 

gave the '3-morpholinomethyl-and 3 “dims thyl ami nome thyl- 

coumarin® In this case also the formyl derivative was not 

obtained on reacting the chloromethylcoumarln with 

hexamine*

The 3 -c hlorome thy lcoumarin on condensation with 

alcoholic potassium cyanide gave the 3~eyanoffiethylcoumarin 

which was hydrolysed to the corresponding add with 70 %
9

sulphuric acid* The synthesis of 4,7~diffiethyl~3,3-B.i- 

coumariryl by the condensation of the ethyl ester of this 

acid with' salicylaldehyde was attempted but no condensation 

took place and the original coumarin was obtained back®



xhis study was further extended to some bromo 

fl-athylcoumarins, viz* 4-methy 1 -6-bromoiriethy 1-s 4-®ethyX« 

i -bromomethyl7-bromoffie thy.l> and 6-bromome thyleoumarin 

prepared by the action of N-bromo succinimide on 4,6- 

dimethyl-, 4,/-dimethyl-, 7-methyl- and 6-methyleo«sarin 

respectively*

These bromomethyXcourcarins were converted into 

the corresponding ac 3 t o xyme t hy 1c ours ar i ns by heating with 

acetic, anhydride and fused sodium acetate* Mannish bases 

have been prepared from 4-me thyl -*-6 -bromome thyl - and

4-methyl-7-bromomethylcoumarin by the condensation with 

morpholine and dimethyl amine*

On Somme let reaction with hexamine in acetic 

adds 4 -me thy 1 -6 -bromome thyl - , ,4-methyl-7-bromomothyl-,

7-bromometny1- and 6-bromomethyIcoumarih gave 4-methyl-

6- fomyl-. 4 -me t hy 1 -7 -f o r-m yl - * 7-fomyl- and 6-fowayl 

<..oumarin respectively* These formyl coucarins on Perkin 

a-t.oylation witty fused sodium acetate and acetic anhydride 

gave the corresponding p-couatarinyl acrylic acids*

4-Methy 1-6-formyl-* 4-methyl-7-formyl- and

7- formylcoumarin have been condensed with hippuric acid

in the presence of acetic anhydride and sodium acetate 
» ,and 4-(4-methyl-6-coumariBpl) -2-phenyl-5-oxasolone,

9 9 *
4-(4-methyl-7-soumarinal)-2-piienyl-5-oxazolons and .

t
4-(7-coumarinal)-2-phenyl-5-oxasolone obtained* These 

oxasolones were converted into p-(4-methyl-6'-coumarinyl) 

alanine , p-(4-me thyl-7-courcarinyl) a!anine and 

p-(7-coumariny 1)alanine, by the action of red phosphorus
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and hydriodic acid]

The condensation of 4-methy 1 -6-f ormy 1 -» 4—methyl- 

7-formyl-, 7-formyl- and 6~foraylcoumarin with o-hydroxy

acetophenone in the presence of alcoholic potassium 

hydroxide gava ('4--methy1-6-co urnariny 1)viny 1 -o-hydroxy-

phenyl ketone, p-C1*-methyl-7-couaarii^rl) vinyl-o-hydroxy- 

phenyl ketone, (7-ccumariny 1)vi ry X -o-hydroxy phenyl

ketone and p- (6 -ccumariny 1)viny 1 ~o-hydroxy phenyl .ketone 

respectively*

These ketones afforded the corresponding acetoxy 

derivatives indicating that the hydroxy gsftmp was free.

The hydros ketones on refluxing with selenium dioxide
»in iso-a&yl alcohol gave 4-methyl-0-(2-chromonyl}couaarins

» »

^-methyl-7-(2-chromonyl)couffiarin ,7-(2-ciiromonyDcoumarin 

and 6-(2-chrononyl)coumarin.

Chapter HI « SvnJ 

furocoumarins i

It was tlihought of inters to further exploit

the synthetic possibilities of 7-formylcoumarins.

7-For raylcoumarin on Slbs persulphate oxidation 

gave 6-hyaroxy-7-forsiyleauniarin. This was subjected to 

Perkin ac®tylation with a view to synthesise coumarino 

(6,5? 6,7)a-pyrone but this was unsuccessful. Only a 

polymeric product was obtained.

Attempt was then mad© to synthesis© the above

mentioned coumarino-a-pyrone by Knoovenagd reaction on

6-hydroxy-7-f oraylcoumarln. This hydroxy if o ray lc oum ari n



with diethyl malonate in the presence of piperidine gave 

3 -c arbethcxyeourra rino (6,5 s6,7)a-pyrori3. Since the yield 

of 6-hydroxy-7-•formylcauinar in was very poor, the hydrolysis 

and decarboxylation could not be attempted.

Attempt was then made to synthesise 4—methyl- 
coumarino-(6,5 : 6,7) ci-pyrene from 4—methy 1-7-formyl- 

coumarin* This formyl couffiarin on Slbs persulphate 

oxidation gave 6-hydroxy-H—me thyl-7-formyleoumarin which 

was then condensed with diethylmalonate in the presence of 

piperidine. 3 -Carbethoxy-^-methylcoumarirm6,5 s6,7) 

a-pyrons thus obtained v;as hydrolysed with 5 % sodium 

hydroxide solution to 3-carboxy-1f-methylcoumarino(6,5:6,7) 

a-pyrene* Decarboxylation of this add could not be 

attempted because of the low yield of the hydroxy formyl

coumariiu

The synthesis of furo\.5»* s6,7)eoumarin was than 

tried from 6-hydroxy-7-f orsyleouraarin. This hydroxy formyl 

coumarin on condensation with ethyl bromomalonate afforded

, j »3-car be thoxy furo(5»^ s 6,7) coumarin. The hydrolysis and 

decarboxylation could not be achieved because of the low

yield of 6-hydroxy-7-formyicoumarin. However, the synthesis
» sof 1+-methylfuf-o(5,li- s6,7)coumarin was achieved from 

6 -hydroxy-4—me thy 1 -7 -f ormylc oumari n. This on condensation 

with ethyl bromoacetate gave 6-earbethoxym ethoxy-7 -formyl- 

coumarin which was then hydrolysed with 5% sodium hydroxide 
solution to the corresponding acid. This add was eye Used 

by refluxing with acetic anhydride and fused sodium acetate



and
9 °f $

2-ca?boxy^-me thylfuroC5»lf s6«7)0btt»arini obha

which on dec ar boxy 1 at ion with copper bronse and quinoline
5 $

gave 4^nethylfuro(594 i6s7)coumarin®

i
Chapter

Several studies have been reported on the 

substitution and building up of heterocyclic rings on 
hydroxy coumarins in which the hydroxyl group is in the 

benaanoid part of the a-pyrone ring, but the studies on 
3~(lr*=hydroxyphenyl) ooumarin in which the hydroxyl group 

is in the side phenyl unit are comparatively fewer* So it 

was thought of interest to carry out some studies on this 
molecule,

»3-(4-Kydroxyphenyl)eoumar 1 n, on formylatlon with
i i

hex amine in acetic acid gave 3-(4-hydroxy-3-f oylphenyl) 

eoumar in. This was then subjected to Perkin acetylation 

with acetic anhydride and fused sodium acetate and 
3,6-bicoumarinyl obtained. This is an unsymmetrleal 

bicoumarinyl in which the heterocyclic unit of one coumarin 

is linked to the benaenoid part of another coumarin unit. 
The interest in unsymmetrical bicoumarinyls has increased 

in recent years due to the isolation of some unsymmetrical 
bicoumarinyls from plants and there are only a couple of 

references to the synthesis of such unsymmetrical bi- 

coumarinyls.
t t3-(4-Hydroxy-3-formylphenyl)coumarin was 

condensed with ethyl bromoacetate in acetone in the presence
7of anhydrous potassium carbonate when 3 - (4»c ar bet hoxy-



» 161methoxy-3<-fomyX phe'nyl) coumarin was obtained » This was
then hydrolysed with sodium hydroxide to 3-(14—eai',boxy- 

»m ethoxy-3 -f o m y 1 phenyl) coumarin which was then eye Used 
by refluxing with acetic anhydride and fused sodium acetate

9
to 3-(5-bensofuranyl)eoumarln.

9
3-(J+~Acetoxyphenyl)coumarin, on Pries rearrangement

1with anhydrous aluminium chloride,yielded 3-(1f-hydroxy-
- - 9
3-acetyl phenyl)coumarin. This was also condensed with 

ethyl bromo acetate and the ester thus obtained was
9 9

hydrolysed to 3-(4-earboxymethoxy-3«ace tyl phenyl) coumarin. 

The cyclisation of this acid was carried out by refluxing 

it with acetic anhydride and fused sodium acetate and
9 9

3-0thyl-5-bsnzofur&nyl) coumarin was obtained*
9 9

3“C4-Hydroxy-3-acatyl phenyl)coumarin was 

condensed with benz&ldehyde in the presence of alcoholic
9 9

potassium hydroxide when 3-(3-einnamoyl-4-hydroxy phenyl) 

coumarin was obtained which gave an acetoxy derivative on 
heating with acetic anhydride and fused sodium acetate.
The above hydroxy ketone on refluxing with selenium dioxide

^ » in iso-amyl alcohol underwent cyclisation to 3-(6-flavonyl)

coumarin.
Similar condensation was carried out with 

anisaldehyde in the presence of alcoholic potassium
9

hydroxide and 3~^’5~methoxy-6-f 1 avonyDcoumarin synthesised.
9

3-C6-Flavonyl)coumarin was also synthesised from
9 *

3 -(4-hydroxy-3-aC® tyl phenyl) coumarin through the following
9 9

sequence of reactions. 3-(4-Hydroxy»3-acetyi phenyl)
9 9

coumarin was benzoylated to 3“(4-bensoyloxy-3-acetyl phenyl)-



coumarln. This was subjected to Bak@r-\renkataraman 16^ 

transformation with solid potassium hydroxide in pyridine 

and the p-diketono obtaired was then cyclised by keeping 
it with concentrated sulphuric add and 3 - (6-flavonyl) 

eoumarin was obtained*
♦

Kostanecki “Robinson bensoylation of 3-C4—hydroxy- 

3-acetyl phenyl) eoumarin gave 3-(3-benzoyl-6“flavonyl) 

eoumarin# The debenzoylation of this benzoyl flavors was 

unsuccessful#
»

Attempts to condense 3-(^“hydroxy phenyl)eoumarin 
with (1) malic acid in presence of sulphuric acid (ii) 

ethyl aca to acetate in presence of sulphuric acid or 
phosphorus pentoxide or in boiling diphenyl ether without 

any condensing agent did not succeed and the original 
3-(i*lhydroxy phenyl) eoumarin was recovered back*


