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Introduction

Benzo-a-pyrone s, generally known as coumarins, 

occur naturally, both in the free state and as glycosides. 

Coumarin (I), Scopoletin (II), Ayapin (III) and Daphnetin 

(IV) are a few of the simple coumarins occurring in nature.
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Another group of the interesting naturally 

occurring coumarin derivatives are the furocoumarins• 

Psoralene (V), Angelicin (YI), Pimpinellin (YII) and 

Oreoselone (VIII) are a few members of this group.
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Many natural coumarins affect the living cell of 

plants and animals in various ways. Bose (1) has reviewed 

the biochemical properties of natural coumarins. Coumarin 

itself inhibits the germination and growth of plants 

(2,3,4-). It has been also shown that coumarin derivatives 

are found to possess the blastocholine effect on seeds 

(55 as well as on animals (6).

Novobiocin,a new antibiotic isolated from 

Streptomyces Sp®, has been found to be a coumarin 

derivative having the structure (IX) (7,8). The antibacterial 

spectrum of this antibiotic corresponds generally with that 

of penicillin and erythromycin, but,in vitro it is less 

potent than penicillin and erythromycin.
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The therapeutic properties of 3,3*-methylene bis 
(4—hydroxycoumarin) derivatives and those of furocoumarins 

are described in chaptersII and III respectively.

There, are a number of methods ayailable for the 

synthesis of coumarin derivatives. These have been reviewed 
by Sethna and Shah (9) and Wawzonjfk (10).
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A good deal'of work has been done on the 

substitution in the coumarin ring system* The earlier 
work has been reviewed by Sethna and Shah (9) and by 

Wawzonck (10). During the past ten years several- studies 
Gn the substitution in coumarlns such as bromination 
(11^12513,14), iodination (15,16), chloromet-hylation (17) 
§£~cowaar-te,der-lvativag have been made in this laboratory 
and elsewhere*

The present work deals with some e-tfeeg aspects 
of the chemistry of coumarins.

In chapter I, the syntheses of some substituted 
3-hydroxycoumarins by the condensation of substituted 
salicylaldehydes with acetylglycine are described. Further, 
it incorporates the results of some substitution reactions 
on 3-hydroxyeoumarin.

In chapter II, the syntheses of 3-roethy1- and 
3-benzyl-4-hydroxycoumarin derivatives by the thermal 
condensation of different phenols with diethyl malonate and 
ethyl benzylmalonate are described*

In chapter III, the syntheses of some coumarino-a-
pyrones and furocoumarins are described.

In chapter IV, the use of ion exchange resins as 
catalysts in the synthesis of coumarins by the condensation 
of p -ketonic esters with phenols (Pechmann reaction) and
o-hydroxybenzaldehydes with malonic ester, acetoacetic ester

CKfvioC-nrtrwa-^JL )and cyanacetic ester^and the Michael condensation of
cyanoacetamide and cyanacetic ester with coumarin derivatives



has been studied,'
In chapter V, some approaches to the synthesis 

of 7 -hydroxy -6 -acy.lcouma.rins which are difficult to obtain 
are described. These have however been unsuccessful.



1*. Bose P.K., J.Indian Chem.Soc., 35? 367 (1958).

2. Shreiner, Reed and Skinner., U.S.Dept. Agr. Bur.
o

Soil, Bull., p. k? (19$7).

3* Cameron.,!. Phys. Chem., 14;, 4-22 (1910).

4-. Sigmund., Bio-Chem. Z. 62, 339 (1914-).

5. Kockemann., Ber. deut. Bot. Ges., £2, 523 (1934-).

6. Grimm.,Biol. Zentrl. £0, 367 (1951).

7. Shunk et al., J,Am.Chem.Soc., £8? 1770 (1956).

8. Kaczka et al., J. Am. Chem.Soc., £8, 4-125 (1956).

9. Sethna and Shah.,The Chemistry of Coumarins,Chem.

Revs., 36, 1-62 (194-5).
e10. Wawzom£k, Heterocyclic compounds edited by Elderfield, 

Wiley. Yol. II, p. 181 (1951).

11. Dalvi and Sethna,,J.Indian Chem.Soc., 26, 359 (194-9); 

ibid,, 26, 467 (1949).

12. Lele, Parikh and Sethna., J.Indian Chem.Soc., 30,■610

(1953).

13. Lele and Sethna., J.Sci.and Ind.Research., 14-6. 101

(1955).

14. Seshadri and Yaradarajan,, J.Sci.and Ind.Research., 

11B, 39 (1952) ; ibid,, 11B, 56 (1952).

15. Lele and Sethna., J.Org.Chem., 23, 1731 (1958).

16. Lele, Patel and Sethna., J.Indian Chem.Soc., 32?

775 (1960).

17. Lele,Savant and Sethna., J.Org.Chem., 25, 1713 (I960) 

-J.Indian Chem.Soc., 38, 975 (1961).


