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Horse caraway (Fig. 1) 

(gladich, baltracan, Kefe 
cumin, Laser trilobum (L.) 

Borkh.; Kingdom: Plantae, 

Order: Apiales, Family: 

Apiaceae) is a perennial white-
flowering herb of the family 

Apiaceae with a short 

underground rhizome, thick 

roots and a strong straight stem 
that is 60–120 cm long, which 

grows wild in the Czech 

Republic only in the forest in 
the Kukle National Natural 

Monument, in the Divácký les 

between the villages of Diváky 
and Kurdějov near Hustopeče in southern Moravia2, and 

therefore belongs to the critically endangered plants. 

For the project, which dealt with the constituent of 

this herb, trilobolide3 (Fig. 2), and another structurally 
close guaianolide, thapsigargin4 (Fig. 3) (originally 

obtained from deadly carrots Thapsia garganica L.), to 

which trilobolide can be preparatively converted5, horse 

caraway was grown on an area of ca 0.5 hectare and 
gradually exploited for the preparation of larger amounts 

of trilobolide, which was used for further investigation and 

synthesis of a series of derivatives6–10 including the 
clinically tested prodrug mipsagargin11 (G-202), Fig. 4. 

As a by-product of this cultivating anabasis, there 

were established stable growths of horse caraway, the 

breeding of verified genotypes is underway and the 
registration of the variety is being prepared, including the 

delivery of seeds to the Central Institute for Supervising 

and Testing in Agriculture. 
The growths were gradually established from 

available sources and individual genotypes propagated in 

spatial isolation. Two approximately 0.25-hectare stands 

were established from the offspring of the genotypes. One 

semi-operational to obtain cuttings, seeds and roots and 
gain growing experience. The second stand is a breeding 

section to verify agrotechnical measures and especially 

breeding the genotype – variety – with the best content of 

active substances. The establishment of stands is very 
specific. After mastering this stage, growing horse 

caraway is a joy. It very willingly tolerates growing in 

a thicket, thanks to its very fast spring growth and massive 
habit (Fig. 5); it can outcompete other types of plants. It 

begins to flower at the end of May and ends its vegetation 
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Fig. 1. Horse caraway1 

Fig. 2. Trilobolide  

Fig. 3. Thapsigargin  
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in mid-August. It is very suitable for cultivation in "bio" 

conditions. 
The oldest field is 11 years old, and the plants and 

roots do not degrade. It is an example of its longevity and 

durability. 

Indicative harvests were carried out continuously 
between the third and tenth year of cultivation. On 

average, 0.5 to 2 kg of fruits/seeds was harvested from one 

are, and before flowering, approx. 10 kg of stems and 
leaves were harvested from are – that is, however, 

relatively reluctant to desiccate. The roots were dug up, 

cleaned, and dried very easily, yielding approx. 3.5 kg 

from one are. 
Methods for isolating a preparative amount of 

trilobolide from dried fruits were gradually developed, 

where an isolable trilobolide yield from the dried fruits of 
up to 0.7% was found, as well as up to 0.1% from dried 

rhizomes and roots. 

In this communication, we will describe the 

preparation of trilobolide from dried stems and leaves of 

horse caraway. Horse caraway was grown, as mentioned 

above, in a field in the Czech Republic (South Moravian 
Region). The voucher specimen was deposited under the 

code 03013KBFR in the herbarium of the Department of 

Botany and Plant Physiology, Faculty of Agrobiology, 

Food and Natural Resources, Czech University of Life 
Sciences in Prague and the University of Chemical 

Technology, Prague. 

The dried stems and leaves (120 kg) were crushed 
and extracted with supercritical CO2 at 63 °C for 25 min at 

a flow rate of 600 kg CO2 per hour, at a pressure of 230 

bar. For the extraction of plant material with supercritical 

CO2, a NATEX extractor (Ternitz, Austria) was used at 
TRUMF International s.r.o. company (No. 157, 751 23 

Dolní Újezd, CZ). There was obtained 361 g of extract in 

the form of a gray powder. The powder (100 g) was mixed 
in 1 L of methanol and the mixture was stirred at room 

temperature for 3 days and filtered through a paper filter 

and the filtrate evaporated on a vacuum rotary evaporator. 

The residue (17.5 g) was applied to a silica gel column 
(1 L) and extracted with cyclohexane to which 50 mL of 

ethyl acetate was added with each 500 mL portion. The 

combined fractions containing trilobolide were evaporated 
and recrystallized from ethyl acetate/cyclohexane to yield 

1.3 g of trilobolide (0.004% of the original stems and 

leaves weight) obtained in the form of yellowish crystals 

with properties identical to those reported in the 
literature13. 

Thus, it seems disadvantageous to isolate trilobolide 

from the horse caraway stems and leaves. The 
disadvantage is not so obvious if we consider several 

factors. Even though it is a renewable resource, its harvest 

can be incomparably greater than the harvest of fruits, 

rhizomes, and roots. In addition, isolation is relatively 
simple compared to the processing of material obtained by 

supercritical CO2 extraction from roots, rhizomes, and 

fruits, where the extract contains large amounts of oils and 
waxes. 
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Fig. 4. Mipsagargin 

Fig. 5. Field with the horse caraway 
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