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CHAPTER I

GENERAL INTRODUCTION

The chemistry of coumarins dates back to the
vear 1820 when simple coumarin was first isolate‘d from the
tonka beagns. They are found to occur widely in nature and
. the few examples given below indicate the wide variety of
structural features found in the naturally occurring
coumgring. Coumgrin,scopoletin, aesculetin,ayapin,
fraxetin and daphnetin are g few of the simple.coumgrins

found in nature,

R R, R,
Coumprin -~ H H it
Seopoletin H OH O0CHy
Aegculetin H OH OH
Fraxetin OH OH  OCHj

Daphnetin 0H OH H

Some of them such as robustic acid (1),

scandenin (i1) and lonchocarpic acid (1ii) contain the
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Y-hydroxy-3-phenylcoumarin unit. Among those derived
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from Lk~hydroxy-3-pheryleoumaring are coumest. rol (iva)
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coumestan (ivb) and wedelolactone (v),
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One grou§ of naturally occurring coumarin
derivatives contain the Y-zlkyleoumarin units., Mammeg
B/BA (vi), Mammea B/BB (vii), Mammes B/EC (viii) and
Mammeg G/BB are a few of such type isolated by Crombie

6
et al.

A group of interesting naturally occurring
coumgrin derivatives are the furocoumarins. These are
described in some detail in chapter III,

The interest in coumarin derivatives has
increased considerably in recent years because of the
discovery of their waried biocchemical properties7,
industrial uses and anglytical applications, # few of these

nigy be mentioned here.
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Link and his*eoworkers8 discovered that
3,3:methylene bis-4-hydroxycoumgrin named dicoumarcl(IX)
was the hgemorrhagic prireiple of the spoiled swéet clover,
Further synthetic work in this field led to the preparation
of anticoggulant drugs such as warfarin,tromexan,coumachlor
and marecoumgr. It is interesting to note that some simple
coumgring have the opposite effect. For example;herniarin
and ayapin have been found to possess haemosta?ic property

9
and are gctive both in vitro and in vivo .

ix

Some of the coumagrin derivatives are found to
Possess blastocholine effect i.e, the property of suppressing
the germination of seedslo at low. concentrations. Coumgrin
itself inhibits the germingtion and subseqﬁent roo£ growth
of planis. K,elbsll observed its toxic getion o#r algae.
Sigmind’ = noted the effects of both daphnetin and 1ts
isomer azesculetin on seed germination. Some coumsrin
derivatives are found to be growth regulators in a
number of plantslf _

Querciolilu studied the cytohistological and
hgcroscopical effects of coumarin and its derivastives.
Buu~Hoi gnd coworkersls prepared a series of hydroxylated
3-arylcoumarins as potential carcirostatic and virustatie

16
agents and Elderfield and Roy have synthesised nitrogen



mustards from 6-substituted coumaring as potentizl
anticarcer agents. Various 3- and Lepyridyl coumarins
are reported to be potential central B8 rvous system
depressantsl7. Coumarin acts as a narcotic for some
animgls and as a sedative and hypmotic for micelg Fraxin
has been found to be superlor to atophan in the treatment
of gout ?
20
Novobicein, anlantibiotie, isolated from

streptomyces sp. has been found to be a coumarin

derivative having the struwcture (X).
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The antibacteriagl spectrum of this antibiotie
Gorresponds generally with that of penicillin and
erythromyein.

Kawaguehi and coworkerszL have isolated g nrew
antibiotic coumermycin, a coumarin derivative from the
filtrate (pHy) residue of the fermentation beers of

stréptotyaes rishiriensis.
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Strorg anthelmintic action is exhibited by
coumarin and some of its derivativeszz. Some coumarins
particularly those with furan ring systems such as
bergapten,pimpirellin and isopimpinellin are found to be
very good fish poisonszf

Several Mannich bases derived from coumaring are
found to have central rervous sy stem stimulating action?u.
The use of coumarin derivatives as indicaterszsor as
complexing agentsaéin analytical chemistry have been
investigated.

Some of the coumarin derivatives are found to
have dptical brightening properties for cellulose,
polyacrylic nitrile, polyamides gnd poly?ster fibres.
3-(2-Thienyl)coumarin of-the type (XI}27, 6~alkyle7 ~alkyl-
aminocoumarin?g, 3-(trizzol-le-yl)coumgrin and more complex
coumarin derivatives such as (XII) obtained by reseting
eyanuric chloride with 3—(pwamin0phenyl)coumarin_and
treating the compound formed with N-ethyleyelohexylamine,

29
7-(1,2,3-triazole2-y1) -3-phenyl-2-coumarin  and

30931
substituted 7-(3-triazirylamiro)-3-aryleounarin are
a few of the coumarin derivative which have good optieal

brightening properties.
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Geperal methods for the synthesis of coumarips: A

number of methods are available for the synthesis of
Coumarins. The three methods for the coumgrin synthesis
viz. Perkin reactioan Knoevenagel reaction?3and Pechmgnn
regetion which have been used in the present work may
be briefly mentioned here.

Perkin reaetion consists in heating an o-hydroxy
aldehyde with an acid arhydride amd its sodium salt at

0
175-80 for 5-6 hours when s coumarin ig formed.

A method developed by Knoevenggel igs the condensation
of an o-hydroxy aldehyde with esters containing a regctive
methylere group such as diethyl malonate, ethyl acetoacetate
and ethyl cyamoacetate in the preserce of piperidine,pyridine

and other organic bases.
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A detailed account of this reaction has been published

3y
by Jores .

Pechmapp:peaction ¢ Pechmann reaction consists in the

35
Condensation of phenols with malic aeid = or B-ketonic
3¢
eésters in the presence of concentrated sulphuric acid

when coumarins are obtained.

c.&{;co CI‘I‘QCGO(J Hs-

OH
COobi -
hammssSenesses s ity
R 37938939
Simonis and his coworkers used phosphorus

péntoxide as the condensing agent inthe place of

sulphuric gcid and reported the formation of chromones.
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Later, it was fourd that chromones are formed only in
some cases,especially where the phenol either regcis with
difficulty or does not feact at all in the presence of
sulphuric aeid with a B-ketonic ester. Other concdnsirg
agents which are used in the Pechmann regetion, agre
phosphorus oxychloride, phosphoric acid, zirc chlorigde,
arhydrous aluminium chloride, ferric chloride,stannic
chloride,sodium ethoxide,boric anhydride, hydrogen fluoride,
boron trifluoride etherateh and polyphosphoric acidw. The
c¢ourse of this reaction depends on all the three Fgctors
viz. the nature of the P-ketonic ester:, nature of the
phenol and the nature of the cordensing agents The' various
aspects of t his reaction and the work done till 1949 in
this field was reviewed by Sethna and PhadkeuB and these
are therefore not discussed here,

An interesting observation was made by Mentzer
and his coworkers o ° that the B-ketonic esters
condense with phenols to give chromones on prolonged heating
between 200«»250 without using ary condensing agent. Later*,
Desai et al. found that the same condensationstook place
in 20 mimtes to 2 1/2 hours if the phemol and the B-ketonic

>



ester were heated in a high boiling solvent such as 1{)
diphanyl‘ether,phenetole,nitrobenzene or acetylene
tetrachloride ard chromores were obtained.

Besldes these, there are other methods developed
for the synthesis of coumarin derivativeg. These have been

482y ngbe
érumeragted in a mumber of reviews .

Substitution in the coumarin rine system : The coumarin

derivatives have been subjected to various substitution
reasctions. Some of the important substitution reactions
applied to coumarins are given here to indicate the pattern

of substitution in different coumarin derivatives.

Halogenation :

(a)_Chlorination: Coumarin on chlorination gives 3-chloro-

coumarinug. Dey et al.go obtained two products from
7-methylcoumarin-t-gcetic acid viz. 7-methylcoumariti-lp-
chlorogcetic acid and the decarboxylated product 7-methyl-
4-chloromethylcoumarin., Seshadri and coworker551 chlorinated
7-hydroxy-Y-methylecoumarin, its methyl ether and itsq
acetoxy derivative ard obtaired the corresponding 3-chloro
derivatives. L:Lmiemsmns22 hagd earlier given the 8-chloro
structure to the chlorination product of 7 -hy droxy -l-
methylecoumarin. 4-Hydroxycoumarin gives the 3-chloro

53
derivative .

(b) Bromination : The bromination of coumarin has been very
extensively studied. The first bromine atom usually enters

the 3-position. The second one enters the 6- or the
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@-position. Where there is a resetive methylene group as
in the case of coumarin-te-acetic ac1d one of the active
hydrogen may be replaced by bromine and coumarin-4e-bromo-
acetic acid may be obtainedoso

Peters and Simonissu obtained 3-bromo,3,6-dibromo-,
and 3,6,8-tribromo derivativesfrom Lemethylcoumarin. 4y7e
Dimethyleoumarin gave the 3-bromo derivativeﬁs. Seshadri
andc:oworkers56 obtained the 3,6-dibromo derivative from
k,7;dimethyicoumarin. 435,7~Trimethylcoungrin brominated
in the 3-position57. Dey and Radhabaiso obtaired 7-methyl-
coumarin-he-bromoacetic acid along with 7 =methyl-l4-bromo-
meéthyleoumarin in the bromination of 7-methylcoumsrinele
acetic geid.

Several hydroxycoumarins have been brominated.
Dalvi and Sethna58 brominated 7—hydroxy~%—methylcoumarin,

ts 6-carboxy- sznd 6-cartlmethoxy derivativesand theip
methylethers and found that in all cases the first bromine
atomn enters the 3-position. 7=Hydroxy-4-methyleoumarin on
further bromination gave a mixturs of the 3,6~ and 6,8~
dibromo derivative tut the gcid and the ester gave the
3,8~dibromo derivative,.

Borsche59 assigned the 5,7-dibromo structure to
the bromination product from 6-hydroxy-4-methyleoumarin,.
3-Hydroxycoumarin has been found to give the LY4-bromo
deriVative6o.and 8-hydroxycoumarin and its methyl esther
gave the 5-bromo derivativesf

The bromination of 5-hydroxy-h-methyl- and
5—hydroxy—h,7»dimethylcoumarin and their methyl ethers
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has been studied umder different conditions -. The first
bromine atom wys found to enter the 8-position. On further
bromination both the coumarin derivatives gave the 6,8~
dibromo and the 3,6,8-tribromo derivatives,

Izle ard Sethna63 in their study of bromination
of dihydroxycoumarin derivatives found that in the
bromination of 4,7-dihydroxycoumsrin the 3-bromo derivative
Was obtaired and thus the 8-bromo structure egrlier assigrned
by Bauer and schodeféh was imncorrect. They brominated
748-dihydroxy-l-methylcoumarin and its methyl ether and
obtained the 3-bromo derivaﬁives. On further bromination
they obtained a dibromo derivative which they found was the
346~ and not the 3,4-dibromo derivative as reported by
Sakal and Kato65.

Some work has been carried out using N-bromo-
succinimide as the brominating agent ard interesting results
have been obtained. Mlho and Nbﬁtzer66 obtained 3-bromo-
methylecounarin and 7~methoxy~3vbromo-h-methylcoumar1n'by
the asetion of N-bromo succinimice on 3-methylcoumarin and
7-methoxy-hemethylecoumarin. 7-Methoxy-3~ethyl-l-me thyl-
coumarin gave a mixture of 7-methoxy-3-(l-bromoethyl)-
temethyleoumarin in good yield and 7 ~me thoxy ~6-bromo -3 -
ethyl-k-methylcoumarin in poor yield. Iecocq ard Buu--Hbi67
studied the gection of Nebromosuccinimide on me thylecoumaring
and found that it regets only with methyl groups in the
benzere ring and rot with methyl groups in the heteroecyclic
ring. Thus 6-methyl-,4,6-dimethyl= and 4,7-dimethylcoumarin
gave 6-bromomethyle,Y4-methyl-6-bromomethyl- and
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68
Ltemethyl-7-bromomethyleoumarin respectively. Lecocq

obtained 3-bromo-h-methylcoumgrin from Y4-methyleoumarin

on regetion with K-bromosuccinimide. Molho and NhntzerGe
observed halogen migration in certain brominations. Thus
bromination of 3-ethyl- and 3-propyl-k-methyl-7-methoxy- -
coumarin with N-bromosuccinimide gave 3-ethyl-é6-bromo-

and 3-propyl-6-bromo-k-methyl-7-methyoxycoumarin, the
3-(a-bromoalkyl)compound being the intermediate.

1

Bromination of 7-hydroxy-h-methyl-8-gcetyl gnd 5-hydroxy
Y-me thyl-b-acetylecoumarin with cupric bromide in dioxane

69
has been found to provide the W-bromogcyl derivatives .

(¢) Iodination : The iodination of various coumarins with

different iodinating agents such as iodire monochloride,
icdine and iodic acid, iodine and ammonia has been studied
by Sethna agnd his cowbrk%rs7?’?l 7 -Hydroxy ~i-methyleoumarin
gave first the 8-iodo derivative and then with more of the
lodinating agent the 3,8-diiodo and the 3,6,8-triiodo
derivatives. Its methyl ether, howeveg gave firgt the A
3-iodo and then the 3,6-difodo derivative with more of the
iodinating agent. S5-Hydroxy-4-methylecoumarin and its methyl
ether gave first the 8-iodo derivative. Further iodination
led to the 6,8-dliodo derivative in the case of 5-hydroxy-
Lemethylcoumarin. The authors have convertad some of these
iodo coumarins into the ceyanocoumarins by Rosermmind
reaction i.e. by heating with cuprous cyanide.

Nitration : Several giudies on the nitration of coumarins

72
have been mads. Morgan reported the formation of 6é-nitro-
1Y
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coumarin in the nitration of coumarin. Dey and Krishnamurthi73
found that in the nitration of coumarin,both the 6- and 8-
lsomers were formed. Glayten7u obgerved that further
nitration of é-nitrocoum+ in and 8-nitrocoumarin yielded
first the 3,6-dinitro and the 3,8-dinitrocoumarin
respectively and then the 3,6,8~trinitrocoumarin. Clayton?“
also studled the nitration of 7-methyl-, 6,7-dimethyl-
and 4,6,8-trimethylcoumarin and obtained various nitro
derivatives. The ease of nitration was found to irncrease
with the introduction of alkyl groupse

Several hydroxycoumarins have also been nitrated.
5-Hydroxy-b-methylcoumarin gave the 8-nitro and the 6,8«
dinitro derivatives while 5-hydroxy-6-carboxy~-4-methyle
coumarin.and its esters gave the B-nitro derivative7f
7 -Hydroxy-k-methylecoumarin ard its methyl ether gave the
6-nitro amd the 3,6,3-trinitwvo derivatives7f

The nitration of 8~hydroxycoumarin and its methyl
ether gave the 7-nitro- gnd the S5enitro derivative
respective1y6t and the 5,7-dinitro derivativeyz 4~Hydroxy =
coumarin gave the 3-nitro and 3,6-dinitro derivatives7?
The nitration of é-hydroxy-h-methylcoumgrin gave the S-nitro
and the 5,7-dinitro derivatives73

' 8o
Sulphonaticn : Kriger studied the sulphonation of some

methyl coumarins and assumed that the sulphonlc acid group
entered the 6-position in egeh case. Coumarin on sulphonation
with chloro sulphonic gciéd gave the 6-sulphonyl chloride
derivativesf LoHydroxycoumarin on sulphonation with fuming

67
ulphupide acld gave the 3-sulphonic acid .
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Mepehgnt and Shah.82 in en extensive study of the sulphomation
with chlorosulphonic geld of various 7-hydroxy-i-methyl-
coumarin with alkyl, bromo and carboxy groups in different
positions fourd that the 6-sulphonic gcid derivative was
obtaired where the 6-position was free. When it was
occupied by arother substituent the sulphonstion took piace
in the 8-position. In the case of 6-nitrocoumarin however,
the sulphonic gcid group entered the 3-position. With

' larger amounts of chlorosulphonic ééid they obtaired the
3,6~disulphonic gcid derivatives from coumarin“and

7 ~methoxy-h-methylcoumarin. 7«Hydroxy=k-methylcoumarin and
7-hydroxy-3,k-dimethyleoumarin gave the 6,8~disulphonic
acids. The former alsc gave the 3,6,8-trisulphonic scid.
5-Hydroxy-k-methylcoumarin gave the 8-sulphonic acid, the
3,6-disulphonic acid and the 3,6,8-trisulphonic acid
derivatives,

83
Fries migration and Friedel-Crafts reactiocn : Limaye

carried out the Fries migration of various esters of

7 =-hydroxycoumarin derivatives and in 3ll cases obtained the
8-gcylecoumarin derivatives accompahied in some cases with
traces of the 6-zeyl isomer. The same 8-acyl derivatives
were alsé obtained in the Frisdel-Crafts acylation of

7 -hydroxycoumarin derivatives. These 8-scyl coumarins on
hydrolysis with hot alkali gave 2-zcyl resorcirols. Shah
ard Shah?q studied the Fries migration of 5-gcetoxy,
5~benzoyloxy, 5-propiohcxy ard 5=-butyroxy=-i-methylcoumarin
and obtained the corresponding 6é-acyl derivatives which

were also obtained from the Friedel-Crafts acylation of
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§-hydroxy-4-methylcoumarin. Thakores studied the Fries
migration of 6~-zcetoxy and 6-benzoyloxycoumgrin and
obtained the corresponding S5-gcyl derivatives which were
also obtained ir the Friedel-lrafts acetylation and
benzoylation of 6-nydroxycounarin.

Bhavsar and Desa186 studied the Fries migration
of Y-methyleoumarinyl-7-p=-toluene sulphonate and obtaired
the 8- and the 6-p~toluene sulphomnyl derivatives. The
Fries migration of 4,7-dimethyl-5-coumariryl-p-toluene
sulphonate yielded the 6-p-toluene sulphonyl derivative,
The Fries migration of L-methyl-7-coumarinylbenzene sulphonate
yielded the 8-phenyl sulphonyl’derivative but when the
isomerisation was carried out in nitrobenzene the 6-isomer
was also obtaired along with the 8—isqmer83
” 3-Acyl derivatives were obtained from Lescyloxy-
coumarins on Fries migration, which wereaalso obtgired by
condensing Y-hydroxycoumzr in with various organic acids in
the presence of phosphoryl chlmrideea. The Pries rearrargement
of 5,7-diacetoxy=-3-chloro-h-methylecoumsrin in the §§eééﬁce‘
of boron trifluoride gave the 8e-gcetyl derivative and that
of 5,7-diacetoxy~3-chloro-i4,8-dimethylcoumarin in the
presence of alumirdum chloride gave the G-acetyl d.erivative%9
The Fries rearrangement of 3-acetoxycoumarin gave the
begcetyl derivative which was also obtained on the Friedele
Crafts gcetylation of 3—hydroxycoumarin?o

The natural coumarin known as Geijerin.which is
7-methoxy=-6-1isovaleryleoumarin (x111) was synthegised by

91 »
Shah and co-workers Dby the Fries migration of
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4

7=isovaleroxycoumarin and subsequent methylation of the
é-isomer. This was -obtaired in very low yieldiof 0.1 g.
from 22.5 g. of the ester where as the yield of the

8-isomer was 2 g. from 11 g. of the ester.

(.
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Formylation : Sen ard Ghakravart192 prepared 6-formyl-
coumarin by heating coumarin with agueous potassium hydroxide
solution gnd chloroform. Spath and Pailergs‘obtained the
8-formyi derivative from 7-hydroxycoumarin by the Duff and
Bills method, 6~Hydroxy- and 6-hydroxy -it-me thy leoumarin
gave the S—formylcoumariﬁ%‘ and 5-hydroxy-h-methyl gnd
S=hydroxy-l,7-dimethylcoumarin with hexamethylene
tetramine gave the 6,8-diformyl derivative and 7,8~
dibydroxy-l-methylecoumarin gave the 6-formyl derivativesfa
Formylation of 5-hydroxy-h-me thylcoumarin with Nemethyl -
formanilide furnished the &-formyl derivative whereas the
5-hydroxy-k,7-dimethyleoumarin furnished both the 6-formyl-
andé the 8-formyl derivativegf Zbegler and Méier96 formylated
Y-hydroxycoumarin in chlorobenzerne with N»ﬁethylformanilide
in the presence of phosphorus oxychloride and obtained
the 3-formyl derivative. -
Claisen Rearrangement 7-Al1lyloxy~ and 7-allyloxy-Lemethyl-
979 98

Ccoumarin gave the 8-allyl derivative on Claisen rearrangement
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-

and 5-allyloxy-i,7-dimethylcoumarin gave the 6- or the
é»allyl derivative depending on the temperature of the
reaction?? The Claisen migration of y-dimethyl allyl

ether of 5<hydroxy-, 6é-hydroxy-, 7-hydroxy- and 8-hydroxy-
coungrin did not give the C»allyl derivatives. Only
degradation to the corresponding hydroxy coumarins and
isoprene took place, possibly due to the bulky methyl
groups on the y-carbon atoméfo y
Elbs persulphate oxidation: A mumber of coumarin derivatives
have been subjected to this reactian; 6~Hydroxycoumarins
are invarigbly obtained in this reaction if that position
is free. If it is occupied, then the reasction usually does
not take place. Bargellini and Mbntiloxoxidised simple

102
coumgrin and 1ts 7-methoxy derivative.7,8-Dimethoxy - and

8-methoxyédﬁma£inf03 were also oxidised. Sethna and
co—workerslou?iogapplied this reaction to Y-methyl-,
7-methoxy~4-methyl-, S-methoxy-h-methyle, S-methoxy-L4,7-
dimethyl-, 5,7-dimethyoxy-4-methyl-, and 7,8-dimethoxy -~
mebhylcoumarine In gll these cases, the corresponding
6-hydroxycoumgrin derivatives were obtained. Bhavsar and
Desai106 applied this resction to severgl coumarins gfter
pProtecting the hydroxy group by preparing its p-toluene
sulphonyl derivative. They could prepare isomeric methoxy
hydroxy coumarins by this method. Oliverio et a1.107oxidised
5-hydroxy-6-sce tyle-k=methyleoumarin and obtained 5,8«
dihydroxy=-6=~gcetyl-bhemethyleoumarin. This reaction has been

very useful in the synthesis of natural and new coumarinse.
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Coupling reaction : Borsche. observed that when coumarin
is coupled with dlazonium salts the coupling tgkes place

at 6-position. 7-Hydroxy and 7-hydroxy-i-methylcoumz in
were condensed with diazotised p-nitroaniline by
Rangaswamy and Seshadrilog. They observed that when caustic
soda was employed, the formation of diazodyes took place,
but when sodium carbonate was employed monoazodyes alone
were produced. Rangaswamy and Raollc cordensed 5-hydroxy-7~
methyl-,5-hydroyy -i,7-dime thyl~ and 7-hydroxy-5~methyl-
coumarin with dlazotised p-nitroaniline at 00 and obtdined
monoazo as well as dfézodyes.

Huebner and Linkili observed that in the ooupling
of L-hydroxycoumarin with diazotised amines in sodium
carbonate solution, a product separated immediately after
coupling without ascidification to which the hydrazone

structure (¥IV) was assigred.

0> R

N-NH
Xy

; 112
Meerweln reaction : Meerwein et al. observed that ¢,B-

unsaturated compounds and their derivatives regct under
suitable conditions with an aromatic dlazo compound during
wialeh nitrogen is split off and in most cases the aryl
group of the diazo compoﬁﬁd replaces the hydrogen attached
to a C atom. He obtaired 3-phenylcoumarin in 26 % yielad

and 3-p-nitrophenyleoumarin in 50 ¢ yield from the



@ondensation of coumarin with the corresponding diazonium

salt In acetone solvent.,

o O
20 GHg NG+ O
cuchy + icONa Cylis

13
Freund used this method for the synthesis of

11k
3-(p-arsonophenyl)coumarin, Siddiqui et al. condensed

[*X]

p- and m-nitrobenzere diazonium chloride with coumgprin
2 b
and obtaired Y-nitro and 3=-nitre-3-phenvicoumgrin,
5

11
Sawhrey and Seshadri ? obtained a number of 3-phenyl

coumarins by this method.

NMaclear methylation : The meclear methylation of typical
hydroxy coumarins with methyl iodide was studied by Gupta

4

o |

4
-

and Seshadri’ . 7-Hydroxy.and 7-hydroxy-Y-me thyleounsrin

did not undergo any change at 0o it in boiling methanolie
solution_they underwent substitution in the 8-position.
5,7~Dihydroxy~k-methylcoumarin urderwent substitution in

the position 6 at OO and on prolonged regection in boiling
methanolic solution it gave a mixture of 4,6,6,8,8-penta~
methyl»S,?—diketo—S,é,?,8-tetrahydrocoumarin (XV) and
4,6,6,8-tetramethy1—597—diketou5,697,8—tetrahydrocoumarin(XVI).
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XV XVYi

, 1179118
Chloromethylation : Sethra and co-wnrkers studied

the chloromethylation of a wumber of coumarin derivatives.
Goumaﬁin, 4«methylcoumarin:and 7 48~dime thoxy -lk-me thyl -
coumarin gave the 3-chloromethyl derivatives. 7-Methoxy-L-
methylecoumarin gave under different conditions 6é~chloro-

me thyl-, 3,6-dichlo£omethyl-, 3,8~dichloromethyl- and
346,8-trichloromethyl derivatives. 5=-Methoxy-l4~me thylcoumarin
gave the 3,8-dichloromethyl derivative and 6-hydroxy-i-methyl-
¢ounmzrin gave the 5-chloromethyl derivative. The
chloromethylation of some other substituted coumarins such

as methyl-7-hydroxy-4-methyl and me thyl-5-hydroxy~i-me thyl-
coumarin-6-cgrboxylate and 4:methy1-l,2-naphtha~a~pyrone

have also been studied.

119
Mapnich reaction : Robertson and Link brepsred a series

of 3J-~substituted amimomethyl-b-hydroxycoumarins from

k-hydroxycoumarin by reacting it with paraformaldehyde and
120

aminohydrochlorides. Gupta et al. synthesised Mannich

bases from 7-hydroxy- and 7-hydroxy-h4-methylcoumarin and

-
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found them to be p;werful nervous system and resplratory
stémuilants. Da Be et al. = found that of the 50 coumarin
de}ivatives examiped, 6-methoxy-5~dimethylaminomethyl-
coumarin was the most active in stimulating the central
- nervous system. They further found that the Mannich bases
from coumarins were less pctive than those from the
Ccorresponding chromones and flagvores.

5-Hydroxy-, 6-hydroxy- and 7-hydroxy-4-methyl-
coumarins were found to give the oxazino derivatives when
the primary amines were usedlzf 6-Hydrexy-, 7-hydroxy- and
8-hydroxycoumarins gave Mannich bases with secondary amines and
oxazinocoumariné(¥VII) with primary amineslfz,123 The
Oxazim derivatives were decomposed with dilute hydrochloric
acld and the Mannich base (XVIII) obtained. Mgnnich bases
were converted into the corresponding formyl derivatives

(XIX) by Sommelet reaction.
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o HO ~Cs
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- Coumarins hive been subjected to a mmber of

1249125
other reactions such gs Diels-Alder repetion and

Michgel ream:ion.l2\6’127”28’129
A gregt deal of work has been dore on the
synthesis of coumgriro-g-pyrones, coumariro-y-pyrones and
furocoumarins in which the a-or y-pyrone or the furan ring
has been built up on the benzermoid or the heterocyclic
part of the coumarin ring systein. This work has been discussed

in Chapter III,

PRESENT WORK

The present work deagls with some studies on
coumgrin derivatives, -

Chapter II degls with some studies made on
4,6-dimethyl-, 4,7-dimethyl~, 7-methyl- and 6-methyl-
coumarin. These have been subjected to chloromethylation
and the structures of the chloromethyl derivatives
obtained have been established by reduction to the corresponding
methyleoumarins of known orientation. Mannich bases have
been prepared from the gbove chloromethylcoumarins.

The above methylecoumarins have been comverted into the

6- and 7 -bromomethyl derivatives through the action of
N-bromosuceinimide. On Sommelet resction, the bromomethyl
group is replgeed by the formyl group and the formylecoumaiins
so obtained have been subjected to Perkin scetylation

to get the B-coumarinyl gerylic acids. With hippuric acid

the formyl coumarins gave the azlsctones which have been



4

converted into B-coumarinyl alanires by heating with
hydriodie scild and red ;phosphorus. The formyl coumarins
hgve also been converted into 2:cbromony1coumarins through
condensation with o~hydroxy acetopherore and cyclisation

of the ecoumarinyl vinyl phenyl ketones formed with

gelenium dioxide in iso-amyl alcohol.

Ohapter IIT deals with the synthesis of
3-carboxy—l+—methylcoumarim (6,7 3 6 5 Ja-pyrone and the
synthesis of Le-methyl furo(5,l+ :6,7)coumarin from 4-methyl-
7-formylcoumarin., The attempted sunthesis of coumariro |
(6,7 3 6:5’)a~pyrone and its %-methyl derivative ard furo
(5:#,;6,7)coumarin have also been descrited.

_ Chapter IV degls with studies on 3- (4-hydroxy—
,phenyl)coumarin. This has been converted into 3- (l+—hydroxy—
3 formyl phenyl)eoumarin and 3- (’-l-—hydroxy-3—acetyl phenyl)
coumarin ard J these intermediates hpve been used to build
up the various oxygen heterocyclic rings such as a=-pyrone,
y=pyrore and furan rings to synthesise coumarins with
coumarinyl,chromonyl,flavonyl and benzofuranyl groups

in the 3-position.,
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