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Abstract-More than 130 chlorine-containing compounds have been isolated from higher plants and ferns; about half 
are polyacetylenes, thiophenes and sesquiterpene lactones from the Asteraceae. A chlorinated chlorophyll may be an 
important part of photosystem 1. High biological activity is found in 4-chloroindoleacetic acid from pea and in the 
cancerostatic maytansinoids. Many compounds are chlorohydrins isolated along with the related epoxides. Some 
compounds, like gibberellin A, hydrochloride from bean, are perhaps artefacts. 

INTRODUCTION 

Natural chlorine-containing compounds of higher plants 
were last reviewed in 1973 [l-3]. They are not very 
common, although halogen compounds are frequently 
found in certain marine algae and in fungi [4,5]. 
However, they may be more important than the low 
frequency of their isolation suggests. Chlorinecontaining 
compounds often show strong biological activity. Many 
antibiotics, fungicides, herbicides and pesticides contain 
chlorine or other halogens. Man and higher animals 
contain the iodinated hormone thyroxine and the 
bromine-containing sleep-related substance 1 [6,7]. 

Some of the natural chlorine-containing compounds of 
plants also have strong biological activity, either within 
the plant itself as plant hormones or against other 
organisms as antifeedants or toxins. Chlorine-containing 
compounds are probably more common in plants than 
realized today since at least 11 out of 15 crop species 
incorporated 36CI- into lipid-soluble compounds migrat- 
ing on TLC [8]. 

The presence of covalently bound chlorine in a plant 
compound was probably first established in 1951 in 
sceleratinic acid lactone from the highly toxic Senecio 
sceleratus [9]. However a detailed chemical structure was 
first published in 1958 on an acetylenic chlorohydrin by 
Bohlmann’s group [lo]. 

POLYACETYLENES AND THIOPHENES 

The chlorine-containing acetylenes and thiophenes are 
found in secretory canals in the Asteraceae. Some of the 
straight chain acetylenic chlorohydrins (2-8) are found in 
gram quantities in Centaurea ruthenica [lO-131, and C. 
scabiosa [14] and 6 in Carthamus tinctorius [lS]. The 
structures 4 and 5 have been confirmed by synthesis [16]. 
Poiyacetylenes with one thiophene ring (9-16) are found 
in several genera: 10, 16 and 19 in Eclipta erecta [18], 11 
and 12 in Echinops sphaerocephalus [17], 12 and 13 in 

Pluchea dioscoridis [19], and 14,lS and 17 in Pterocaulon 
uirgatum [20]. Dithiophenes (17-20) have been found in 
Tagetes minuta [21], Berkheya adlamii [22] and in Epaltes 
brasiliensis [23]. 

A number of cyclic compounds (21-28) probably 
derived from chlorohydrins have been isolated from 
species of Anaphalis [24,25], Gnaphalium [25] and 
Dicomu [26]. The structures of some of these compounds 
have been confirmed by synthesis [27,28]. Very interest- 
ing chlorophenols (29-32) were isolated from 
Helichrysum species [29,30]. Further information about 
the distribution of chlorine-containing polyacetylenes can 
be found in ref. [31]. 

IRIDOIDS 

The known chlorine-containing monoterpenoids are 
iridoids: linarioside (33) from Linaria japonica [32] and 
Cymbalaria muralis [33], both Scrophulariaceae; 7- 
chlorodeutziol (34) of Mentzelia decapetala (Loasaceae) 
[34], valechlorine (35) and valeridine (36) of Valeriana 
oficinalis [35]; eustoside (37) of Eustoma russellianum 
(Gentianaceae) [36]; and cistachlorin (38) of Cistanche 
salsa, Orobanchaceae [37]. 

SESQUITERPENE LACTONES 

Chlorine-containing sesquiterpenoids are found in the 
Asteraceae. The first, eupachlorin (39), eupachlorin acet- 
ate (40) and eupachloroxin (42), were isolated from 
Eupatorium rotundifolium by Kupchan’s group [38,39] 
with extensive controls showing that the compounds were 
not artefacts. Eupachloroxin and eupachifolin-D (41) 
were isolated from other species of Eupatorium [40,41]. 
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