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1. INTRODUCTION 

Isocoumarins and 3,4-dihydroisocoumarins are the secondary metabolites1. These are found in wide varieties of fungi, lichens, 

molds, bacteria, higher plants and insects. Majority of isocoumarins have been isolated from various species of fungal genera 

Artemisia, Aspergillus, Ceratocystis, Fusarium, Penicillum, and Streptomyces etc. 

 

2. NOMENCLATURE AND STRUCTURAL TYPES  

 

The name isocoumarin (1) is derived from the fact that these compounds are isomeric to coumarins(2). Coumarin2 was isolated 

(1820) from tonka tree formerly known as Coumarounaodorata. In an isocoumarin, a lactonicpyran ring is fused to a benzene 

ring. The IUPAC and Chemical Abstract name for isocoumarin is 1H-2-benzopyran-1-one, numbered as shown and its 3,4-
dihydroanalogue (3) is named as 3,4-dihydroisocoumarin rather than isochroman-1-one. 
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As in case of other classes of the natural products (alkaloids, flavonoids etc.) no systematic nomenclature exists for isocoumarins. 

Majority of naturally occurring isocoumarins and 3,4-dihydroisocoumarins have been assigned trivial names3, which are derived 

from generic or specific names of source plant and fungi. Examples of the names derived from those of parent genera are 

agrimonolide (Agrimoniapilosa), fusamarin (Fusarium spp.), alternariol (Alternaria spp.), artemidin (Artemisia glauca), 

peniolactol (Peniophorasanguinea), cladosporin (Cladosporium spp.), homalicine (Homaliumzeylancum), oosponol (Oospora 

astringes) etc. Those names derived from species are found in mellein (Aspergillusmelleus), ustic acid (A. ustus), duclauxin (P. 
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duclauxi), ochratoxin A, B and C (A. ochraceus), capillarin(Artemisia capillaris), viridotoxin (A. virinutans), moncerin (H. 

monoceros) etc. 

 

2.1 Trivial Names of a Large Number of Isocoumarins End in the Suffix "-In" 
 

Trivial names of a large number of isocoumarins end in the suffix "-in" forexample artemidin, bergenin, bactobolin A, B and C, 
actinobolin, baciphelacin,coriandrin, asperentin, canescin, fusamarin, mellein, stellatin etc. Howeverisocoumarin names ending in 

other suffixes like "-ol, -one, -ide, -oic acid,anhydride" indicating their chemical class are also common. Example arealtenuisol, 

hydrangenol, oosponol, oospoglycol, peniolactol, reticulol, 

 

oospolactone, agrimonolide, feralolide, monocerolide, ustic acid, β-callatolicacid, βalectoronic acid, ardisic acid B, chebulic acid, 

lamellicolic anhydride,naphthalic anhydride, etc.Isocoumarin (1) itself (R1-R6=H) had never been found to occur naturally 

however its simple derivatives are found in nature. Isocoumarin may be substituted either on lactone ring or the aromatic ring or 

on both. Thus R1-R6 in (1) or (3) may be alkyl, aryl, heterocyclyl, halo, nitro or any other substituent. A number of naturally 

occurring isocoumarins possess a C-3 carbon substituent and all isocoumarins, biogenetically derived from acetate have C-8 

oxygenation and some have retained the C-6 oxygen. 

 

2.2 Hydrangenol, phyllodulcin, chebulic acid, dihydrohomalicine and blepherigeninare isocoumarins 
 

Hydrangenol, phyllodulcin, chebulic acid, dihydrohomalicine and blepherigenin are isocoumarins found in plants, lack C-6 

oxygenation and arenot acetate derived. Isocoumarins having a C-4, C-5 or C-7 substituents are relatively uncommon in nature 

nevertheless C-7 oxygenation is fairly uncommon. 

 

Mellein (4), the 3,4-dihydro-8-hydroxy-3-methylisocoumarin has been taken as the parent compound for simple isocoumarins. 

Thus 3,4-dihydro-8- hydroxy-6-methoxy-3-methylisocoumarin (5) is known as 6-methoxymellein. Similarly the compounds (6, 

R1=H, R2=COOH) and (6, R1=CHO, R2=H) are called as4carboxymellein and 5-formylmellein respectively. 
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Peniolactol (7) and 3-alkyl-3-hydroxy-3,4-dihydroisocoumarins such as ustic acid (8) and its derivatives exist in tautomeric 

equilibrium between their keto acid forms (7a & 8a) and lactol forms (7b & 8b), respectively. 

C15H31

COOH

O

OH

OH

OH

OH

O

OH

C15H31

O  
 

(7a)                                                                 (7b) 

CH3

COOH

O

OH

OH

O

CH3

OH

OH

O

OH

CH3

O

O

CH3

 
 

(8a)                                                                  (8b) 



Volume-1, Issue-4, April-2016                                                                        RESEARCH REVIEW International Journal of Multidisciplinary 

© RRIJM 2015, All Rights Reserved                                                                                                                                                                                 16 | P a g e  

The lactam analogue of isocoumarin, 1-(2H)-isoquinolinone(9a) trivially known as isocarbostyril exists in equilibrium with its 

tautomeric form (9b). A large number of variously substituted isocarbostyrils5 and tetrahydroisoquinolinones(10), which can also 

exist as its other tautomer, have been prepared. 
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2.3 Sulphur analogues  

 
Sulphur analogues have also been known since times and a number ofsubstituted 1-thio- (11, Z=S), 1-hydrazino-(11, Z=NNH2), 

1-phenylhydrazino- (11,Z=NNHC6H5), 2-thio- (12), and 1,2-dithioisocoumarins6
(13), have beenprepared. 

 

 
(11)                                      (12)                                              (13) 

 
 

2.4 Three-step synthesis of 2-seleno- and 2-telluroisocoumarins 

 

In 1980, a three-step synthesis of 2-seleno- and 2-telluroisocoumarins was reported7. Regiospesific nucleophilic β-addition of 

methaneselenolate or methanetellurolate anion to the triple bond of ethyl-2-ethenylbenzoate (14) afforded the chalcogenated esters 

(14a). Saponification afforded the corresponding acids (14b) which were electrophilically cyclized via the acid chlorides to 1H-2-

seleno- (15) and 1H-2-telluro- (16)-3-benzopyran-1-ones. 
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(14a) R = C2H5, Y = Se or Te                             (15) X = Se, m.p. = 83oC 

(14b) R = H,      Y= Se or Te                              (16) X = Te, m.p. = 83oC 

 

Mellein (17) has been found in several insects. The defensive secretion of termites8, Australian onerine ants9, the mandibular 

gland secretion of Camponotusherculeanus, C. lighiperdaand C. pensylvanicus10 (carpenter ants) and the male hair pencil of the 

oriental fruit moth11, all contain mellein. Mellein and its dihydroderivatives12 are found in the defensive secretions of tenebrionid 

beetle, Apsenapubescencs. 
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2.5 Several isocoumarins (R=H, alkyl, alkenyl, alkoxy, nitro) 

 

Several isocoumarins13
(18) (R=H, alkyl, alkenyl, alkoxy, nitro) are usefulas antihypertensives, antiarrhythmics and β-

sympatholytics. These were prepared starting from 3-hydroxyhomophthalic acid. Antiarrhythmic activity of (26) (R=H) was 

comparable to that of pindolol (standard). 
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2.6 Isocoumarins with different substituents 

 
Isocoumarins 19(a-b) with different substituents, isolated from the fungus Ceratocysistisfimbriatacoffea, were found to have toxic 

activity on coffee tree leaves14 and horse radish peroxidase. Compound (19b) also exhibits antiviralactivity as well as a distinct 

inhibiting activity on 3α-hydroxysteroid dehydrogenase (3α -HSD) 15. 
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19a) R1 = -CH3, R2 = -OCH3 

19b) R1 = -CH3, R2 = -OH 

 

2.7 Some derivatives of isocoumarin and thioisocoumarin 

 

Some derivatives16 of isocoumarin and thioisocoumarin(20) (R=H, OH,NO2, NH2, halo, alkyl; Y=H, halo, OCH3, CF3; X=O, S; 

Z=H, halo, C1-6 alkyl, alkylphenyl etc.) are serine protease inhibitors and useful in treatment of emphysema. 

Five isocoumarins17 (-)-S-5-methyl, (-)-S-5-carboxy-, (-)-5-hydroxyethylmellein, cis- and trans-4-hydroxy-5-methylmellein (21) 

isolated from pathogenic fungus of apple canker, Valsaceratospermashowed phytotoxicity in apple shoots and the lettuce 

seedlings. 
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3-Alkoxy-7-amino-4-chloroisocoumarin derivatives (22) were synthesized as new beta-amyloid peptide production inhibitors and 

found very active againstvarious classes of proteases18-20. 
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Phytochemical investigation of the aqueous extract of the roots of AgrimoniapilosaLedeb (Rosaceae), as guided by 

hepatoprotective activity invitro, furnished two isocoumarins, agrimonolide (23a) and agrimonolide 6-O-β-Dglucoside (23b). 

Compound (23a) showed hepatoprotective effects on both tacrine-induced cytotoxicity in human liver-derived Hep G2 cells and 

tert-butyl hydroperoxide-induced cytotoxicity in rat primary hepatocytes with EC50 values of 88.2 ± 2.8 and 37.7 ± 1.6 μM, 

respectively21. 
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Reticulol  produced from a strain of Streptoverticillium, was found to be active against Topo I mediated DNA relaxation in vitro22. 

The treatment with 45 μM reticulol afforded inhibitory activity, but with 0.45 and 4.5 μM reticulol, relaxation of DNA was not 

significantly reduced. The potency of 45 μM reticulol in inhibiting relaxation was almost the same as that of 0.1 mMcamptothecin 

(molecular weight 348.34). Consequently, reticulol exhibited Topo I-inhibitory efficacy similar to a positive control, 

camptothecin. This result demonstrated that reticulol blocked the relaxation of DNA with the formation of supercoiled DNA by 

inducing the inactivation of Topo I. 

 

2.8 Seven new naturally occurring 3-butylisocoumarins 

Seven new naturally occurring 3-butylisocoumarins (24) were isolated and identified from the lipophilic extracts of aerial as well 

as underground parts ofAsteraceae-Anthemideae23. The antifungal activities of all naturally occurring derivatives were determined 
in a germ-tube inhibition test against a susceptiblestrain of rice blast fungus Pyriculariagrisea. The 3-butyl side chain is 

prerequisite for high activity. 

 

O

O

CH3

 
(24) 



Volume-1, Issue-4, April-2016                                                                        RESEARCH REVIEW International Journal of Multidisciplinary 

© RRIJM 2015, All Rights Reserved                                                                                                                                                                                 19 | P a g e  

2.9 Eleven new guanidino-, amino alkoxy- and isothiureidoalkoxy 

 

Eleven new guanidino-, amino alkoxy- and isothiureidoalkoxy substituted isocoumarins24
(25) are potent mechanism based 

inhibitors for blood coagulation serine proteases and other trypsin-like enzymes. In many cases, the inhibited enzymes are very 

stable. These isocoumarins are effective anticoagulants in human plasma. 
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A substituted isocoumarin25
(26) had a dose dependent reproducible anticoagulant effect in rabbit. Its effect however ceased 

shortly after stopping administration, indicating that its half-life is very short. 
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3. CONCLUSION 

 

Isocoumarins and 3,4-dihydroisocoumarins are found in wide varieties of fungi, lichens, molds, bacteria, higher plants and insects. 
Majority of isocoumarins have been isolated from various species of fungal genera Artemisia, Aspergillus, Ceratocystis, 

Fusarium, Penicillum, and Streptomyces.Some isocoumarins and dihydroisocoumarins are harmful to man, like ochratoxinA(27a) 

and ochratoxin B (27b) which are nephratoxic and hepatotoxic metabolites of several Aspergillusand Penicilliumspecies26-27. 

Ochratoxin A (27a) inhibits protein synthesis28Oosponol inhibits dopamine β-hydroxylase and causes severe skin rash, bronchitis 

and pneumonia29 and reticulol inhibitscyclic AMPase30. 
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