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Abstract

The biologically active coumarins from Ferula L. species of the family Apiaceae 
Lindl. for the period 1970 to 2022 have been reviewed. The phytochemical 
investigation of different parts of Ferula L., including gum resin, leaves, fruits, 
seeds, roots, rhizomes, and resins led to the separation of different types of 
coumarins. Nearly 185 coumarins were isolated from 35 species of Ferula L. 
growing in different countries. Coumarins are represented mainly by umbelliferone 
(7-O-hydroxycoumarin) derivatives substituted in the C-7 position of aglycone, 
furanocoumarins and metabolites have terpene fragments, esters and glycosides. 
Umbelliferon is found as a taxon for the genus Ferula L. Some «unusual» 
metabolites have a furan fragment attached to the pyrone ring. Coumarins are of the 
psoralen type, containing a furan ring in the C-6 and C-7 positions of the primary 
skeleton. The rare coumarins with terpene fragments (hemiterpene, monoterpen, 
sesquiterpene) were reported. The biological activities of some extracts and 
individual metabolites such as antiinflammatory, cytotoxicity, antibacterial, 
antileishmanial, antiviral, antigenotoxic, antitumor, anticoagulant, antioxidant, 
antimycobacterial, inhibition a-glucosidase, antileishmanial were found.
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1. Introduction

Biologically active substances obtained from 
plants serve as starting products for the synthesis 
of effective medicinal substances. Since natural 
compounds and drugs from them have some ad-
vantages over synthetic ones since they have less 
toxicity and higher efficiency in the treatment of 
various diseases.

The genus Ferula Linnaeus of the Apiaceae 
Lindl. the family is a promising source of biolog-
ically active substances and new highly effective 
drugs that have a wide range of pharmacological 
properties. Since ancient times, ferules have been 
used in folk medicine in various countries (Cen-
tral Asia, Iran, China, and India) for the treatment 
of scabies, wounds, tumors, syphilis, tuberculosis, 
seizures, hysteria, the gastrointestinal tract, and as 
an antiparasitic remedy [1].

Plants of the genus Ferula L. are widely distrib-
uted in Central Asia, Western Siberia, the Cauca-
sus, the Mediterranean, North Africa, Asia Minor, 
Iran, Afghanistan, China, and India. Currently, the 
genus Ferula L. is represented by 185 species. 96 
species are described in the Flora of the USSR, and 
50 species are found on the territory of Kazakh-
stan, 20 of which are endemic [2]. 

In the annotated list of medicinal plants of Ka-
zakhstan, Grudzinskaya L.M. supplemented spe-
cies of the genus Ferula L. The most common and 
widely used in local folk medicine are 15 species: 
Ferula foetida (Bunge) Regel, F. caspica M. Bieb., 
F. Diversivittata Regel et Schmalh., F. ferulaeoi-
des (Steud.) Korov., F. Iliensis Krasn.ex Korov., F. 
karelinii Bunge, F. pallida Korov., F. penninervis 
Regel et Schmalh., F. sumbul (Kauffm.) Hook. fil., 
F. songarica Pall. ex Spreng., F. teterrima Kar. et 
Kir., F. transiliensis (Herd.) M. Pimen., F. tsch-
imganica Lipsky ex Korov., F. tenuisecta Korov., 
F. varia (Schrenk) Trautv [3].
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The genus Ferula L. contains a rich biologically 
active complex and has a wide range of pharmaco-
logical activity. It is known that essential oils, ses-
quiterpene terpenoids, polyphenolic compounds, 
glycosides, carbohydrates, steroids, and organ-
ic acids have been isolated and identified mainly 
from these plants [4‒11]. 

The main objective of this review is to focus on 
coumarins from various Ferula L. species growing 
in Central Asia, Turkey, Mongolia, Japan, and oth-
er countries, reported from 1970 to 2022.

The phytochemical investigation of different 
parts of Ferula L. species, including gum resin, 
leaves, fruits, seeds, roots, rhizomes, and resins led 
to the separation of different types of coumarins by 
the mean of diverse chromatographic tools. Their 
structure characterization was performed using 
various spectral techniques (UV, NMR, MS, X-ray 
analyses) and chemical means. A total of 184 cou-
marins were reported from Ferula L. species. 

The biological activities of metabolites from 
genus Ferula L. antiinflammatory, cytotoxicity, 
antibacterial, antileishmanial, antiviral, antigeno-
toxic, antitumor, anticoagulant, antioxidant, anti-
mycobacterial, inhibition a-glucosidase, antileish-
manial and others were shown [12‒15].

2. Coumarins

Ferula L. species are rich sources of couma-
rins, such as ordinary coumarins, furanocouma-
rins, coumarins which contain terpenoid fragments 
(hemiterpene, monoterpen, sesquiterpene), their 
esters and glycosides.

The common coumarins umbelliferone (1) and 
scopoletin (2) were described in the 1970s and 
1980s. Umbelliferon is found in most of the spe-
cies of Ferula L. and is a taxon. Khayat et al. and 
Taghinia et al. mentioned isolation herniarin (3) 
and 6,7-dihydroxy coumarin (esculetin) (4) as well 
[15, 16].

Coumarins are represented by umbelliferone 
derivatives prenylated in the C-7 position of agly-
cone. For extraction of coumarins methanol and 
water, n-hexane, dichloromethane, ethyl acetate, 
and chloroform were used. The discovery of pre-
nylated coumarins (5-8) was mentioned in the ear-
ly works of Batirov et al., Nabiev et al., Ermatov et 
al., and Kurbonov et al. [13‒15, 17‒22]. 

Zhou et al. isolated from the methanol extract of 
the dried roots of F. sumbul and characterized new 
prenylated coumarins osthol (9), auraptenol (10) 
and meranzin hydrate (11) [23]. 

Iran scientists described diversion (12) from 
roots of F. diversivitata Regel et Schmalh, which 
using a comet assay. Scientists claim that diver-
sion could be introduced as an antigenotoxic agent 
that prevents chemically induced DNA damage, in 
vitro. This coumarin could be valuable as an an-
ti-tumour promoter or as a lead compound for new 
anti-cancer drug development [15, 24].

8-acetoxy-5-hydroxyumbelliprenin (13), and 
asacoumarin (14) along with others from the meth-
anol extract of the resin F. foetida have been isolat-
ed [25]. Kurbonov et al. mentioned the content of 
0.06‒0.11% coumarins in fruits [16], from which a 
new aureptan was isolated (15), but the structure of 
the compound was not found in the literature. 

The monoterpene coumarins namely ferulagol 
A (16) and ferulagol B (17) from a dichlorometh-
ane extract of F. ferulago L. have been reported. 
Recently ferusinkin A (18), a rare new monoter-
pene coumarin and known analogs auraptene (19) 
and diversion (12) were purified and identified by 
Liu et al. of methanol extract from the aerial parts 
[14, 15].

Khayat et al. reported that sesquiterpene cou-
marins (20-26) are representing the major metabo-
lites produced by F. sinkiangensis K.M. Shen [15].
Another sesquiterpene coumarins (27-29) discov-
ered a group of natural products that are medici-
nally important because have considerable activity 
against the influenza A virus (H1N1) [12].

In a related study, coumarin esters, 
7-O-(4,8,12,16-tetrahydroxy-4,8,12,16-tetrameth-
ylheptadecanoyl)-coumarin, ferulone A (30), and 
7-O-(4-hydroxy-4,8,12-trimethyl-trideca7,11-die-
noyl)-coumarin and ferulone B (31) were obtained 
from the non-polar (n-hexane) fraction of extracts of 
roots of F. orientalis L. These two coumarin esters 
were isolated by a combination of vacuum liquid 
chromatography (VLC) and preparative thin-layer 
chromatographic (PTLC) and were characterized 
using spectroscopic methods. A coumarinyl ester 
ferulone C [7-O-(4,8,12-trihydroxy4,8,12-trimeth-
yl-tridecanoyl)-chromen-2-one] (32) was isolated 
from an n-hexane extract of the roots of F. persica 
Wild [14].

In review, Nazari et al. mentioned prenyl frag-
mentation in C-3 position coumarins ferulenol 
(33) from F. communis and three of its derivatives 
12′-benzoyloxyferulenol (34), 12′-hydroxyferule-
nol (35), 12′-acetoxy ferulenol (36) and KТ 23 (37) 
from F. pallida and F. penninervis Rgl. et Schmalh., 
respectively, which demonstrated anticoagulant, 
antioxidant and antimycobacterial activities [12]. 



41T.S. Khosnutdinova et al. 

Eurasian Chemico-Technological Journal 25 (2023) 39‒56

The isolation of two sesquiterpene coumarins 
derivatives from an 80% aqueous methanol extract 
of the roots of F. fukanensis K.M. Shen fukane-

marin A (38) and fukanemarin B (39) were de-
scribed by Motai and Kitanaka [14].

The structures of coumarins are shown in Fig. 1 
(a), Fig. 1 (b), and Fig. 2.

Constituents R R1 R2
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Fig. 1 (a). Coumarins isolated from Ferula L.
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Fig. 1 (b). Coumarins isolated from Ferula L.
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2.1. Furanocoumarins

Forty-eight furanocoumarins (40-88) have been 
determinate by foreign researches. Known metabo-
lites (40-49) containing a furan ring with coumarin 
at C-6 and C-7 positions (psoralen type) from the 
methanol extract of the dried roots of F. sumbul de-
terminated. New isomeric compounds fesumtuorin 
A-H (53-60) and rivulobin D (61) have a rare com-
plex structures [23]. In early studies, similar com-
pounds imperatorin (50), isoimperatorin (51) and 

Constituents R R1

Ferulenol (33) R ‒

12′-benzoyloxyferulenol (34)

R

O

O

‒

12′-Hydroxyferulenol (35)
R OH

‒

12′-acetoxy ferulenol (36)
R

O O

‒

Kt23 (37)
R

O

OMe

Fukanemarin A (38) R

O

OH

Fukanemarin B (39)
R

O

OMe

O O

OH

R1

R

 

isopimpinellin (52) were isolated from the roots of 
F. mogoltavica Lipsky ex Korovin [26].

Analysis of the dichloromethane soluble frac-
tion of a methanolic extract from the roots of F. 
lutea (Poir.) Maire afforded an inseparable mixture 
of two isomeric dihydrofuranocoumarin esters with 
senecioic and angelic acids, respectively, (−)-5-hy-
droxyprantschimgin (62) and (−)-5-hydroxydelto-
in (63) [14].

The structures of coumarins are shown in Fig. 3 
(a), Fig. 3 (b), Fig. 3 (c).

Fig. 2. Coumarins isolated from Ferula L.
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Fig. 3 (a). Psoralen type of coumarins isolated from Ferula L.
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Constituents R1 R2
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O

Fesumtuorin F (58)
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OH OH ‒
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Fig. 3 (b). Psoralen type of coumarins isolated from Ferula L.
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Constituents R1 R2
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Fig. 3 (c). Psoralen type of coumarins isolated from Ferula L.
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Twelve furanocurarines are described in which 
the furan ring is attached to the pyrone ring of cou-
marin. The compounds are rarely found in plants 
and are described in Kahraman et al., Kojima et al., 
Motai et al. [8, 27, 28] as “unusual” metabolites. 

Furanocoumarins with a sesquiterpenoid frag-
ments 2,3-dihydro-7-hydroxy-2,3-dimethyl-2-
[4′,8′-dimethyl-3′,7′-nonadienyl]-furo[3,2,c] 
coumarin (64) 2,3-dihydro-7-hydroxy-2,3-di-
methyl-3-[4′,8′-dimethyl-3′,7′-nonadienyl]-furo 
[3,2,c]coumarin (65) were found. The structures 
were determinated by difference spectroscopic 
methods. Chloroform and ethyl acetate extracts 
containing these phenolic metabolites showed the 
highest antioxidant capacity and antimicrobial ac-
tivities [8].

Analogous isomeric compounds of four novel 
prenyl-furocoumarin type sesquiterpenoid deriva-
tives (65a-68) have been described Kojima et al., 
which isolated from an ethyl acetate extract ob-
tained by fractional extraction of total methanol of 
F. feruloides [27].

Six sesquiterpene coumarin derivatives which 
are of special interest as it represents a new me-
tabolites series fukanefuromarin J (69), fukane-
furomarin K (70), fukanefuromarin L (71), fu-
kanefuromarin M (72), fukanefuromarin H (73), 
fukanefuromarin I (74) were isolated from an 80% 
aqueous methanol extract of the roots of F. fukan-
ensis. The structures were established on the ba-
sis of spectroscopic methods, particularly hetero-
nuclear multiple-bond connectivity (HMBC) and 
high-resolution mass spectroscopy (MS). The de-
rivatives inhibited nitric oxide (NO) and inducible 
NO synthase, in terleukin-6 (IL-6), and tumor ne-
crosis factor-α (TNF-α) gene expression in a mu-
rine macrophage-like cell line (RAW264.7) [28]. 
Motai and Kitanaka identified other derivatives of 
fukanefuromarins А-G (75-81) [14].

It was reported that baigene C (82) and O-meth-
yl baigene C (83) from F. mongolica inhibit a-glu-
cosidase, which is an enzyme responsible for the 
cleavage of glucose from disaccharides and oligo-
saccharides [12, 29].

New sesquieterpene coumarin, namely latisec-
tin (84) together with one known compound, kop-
etdaghin C (85) were reported from the root of F. 
latisecta [30]. 

The phytochemical characterization of the 
aqueous-ethanol (5:95, v/v) extract of the roots of 
F. ferulaeoides (Steud.) Korov led to the separa-
tion of three terpenoid coumarins, series ferulin 
A-C (86-88) [14].

The structures of furanocoumarins are given in 
Fig. 4 (a), Fig. 4 (b), and Fig. 4 (c).

2.2. Other coumarins

There are also thirty nine coumarins (89-128), 
a distinctive feature of which is the site of attach-
ment of the terpenoid fragment at the C-7 position 
of the aglycone.

Some of the common terpenoid coumarins found 
in the roots and fruits of Ferula L. species are sa-
marcandin (89) and samarcandin acetate (90), sa-
markandone (91), gummosin (92), feselol (93), con-
ferone (94), conferol (95) [12‒15, 17, 18, 31‒34].

Derivatives of the conferoside (96) and caufero-
side (97) were identified in F. conocaula Korovin 
[19]. Previously, Bagirov et al., described the ta-
vikone (98) from the kazakh specie F. karatavica 
Rgl. et Schmalh. Feselol (93) and conferol (95) are 
found in eleven species F. juniperina Korovin, F. 
sumbul (Kauffm.) Hook. fil., F. conocaula Koro-
vin. F. sinkiangensis K.M. Shen, F. vesceritensis, 
F. drudeana, F. tenuissima, F. huber-morathii, F. 
duranii, F. assa-foetida L., F. narthex Boiss. [12, 
17, 19, 23, 32‒35]. 

Kuliyev et al., reported ferocolin (99), feroco-
linin (100), ferocolidin (101), ferocolicin (102), 
kauferin (103), kauferidin (104), conferdione 
(105), feterin (106), kualozide (107) which ob-
tained from the roots and fruits of F. conocaula 
Korovin [19].

A series of terpenoid coumarins mogoltadin 
derivatives (7-[(6-hydroxy-5,5,8a-trimethyl-2-me-
thylidene-decahydronaphthalen-1-yl)methoxy]-
2H-chromen-2-one) (108), mogoltavidin (109), 
mogoltavinin (110), mogoltavin (111), mogolta-
vicin (112), mogoltacin (113), mogoltadone (114), 
mogoltavin (115) were isolated from the roots of 
F. mogoltavica and F. lithophila Pimenov [27, 32].

The isolations of new natural metabolites as 
antitumor agents tadzhiferin (116), farnesiferol B 
(117), and tavimolidine (118) and (119-124) re-
ported in [13, 22, 32, 36‒38]. 

Abd El-Razeket et al. established the structure 
of colladonin (123), which coincides with farnesif-
erol A (119) [13, 22, 25]. However farnesiferol C 
(120) was isolated from species F. sinkiangensis 
K.M. Shen and F. vesceritensis [12, 33].

Batirov et al., and Babekov et al., found galban-
ic acid (125) in the leaves and root system of F. ko-
kanica, while Ermatov et al., isolated two new ter-
penoid coumarin: a ketone and an alcohol from the 
roots of F. penninervis Rgl. et Schmalch., which 
have been named kamolone (126) and kamolol 
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(127), respectively. Galbanic acid together with 
umbelliprenin shown inhibitory activities against 
promastigotes of L. major (antileishmanial activ-
ity) [12, 14, 15, 18, 21, 22, 37]. New metabolite 
reoselin (128) obtained from the roots of F. juni-
perina Korovin, along with other coumarins [17]. 

The structures of terpene coumarins are shown 
in Fig. 5 (a) and Fig. 5 (b).

The investigation of different parts of F. sinki-
angensis K.M. Shen, led to the separation of series 
sinkiangenol A-E (129-133) [15].

Four known compounds farnesiferol A (119), 
farnesiferol B (117), badrakemone (134), gum-
mosin (92) and a new farnesiferone A (135) from 
the roots of F. persica Willd., and badrakemone 
(134), farnesiferone A (135) with farnesiferol A 
(119) from the aerial parts were also isolated. Their 
structures were elucidated by spectroscopic meth-
ods. Later farnesiferone A (135) and farnesiferone 
B (136) found from another specie F. sinkiangensis 
K.M. Shen [13, 15]. 

Fig. 4 (a). Furanocoumarins isolated from Ferula L.

Constituents R1 R2 R3

2,3-dihydro-7-hydroxy-2,3-dimethyl-
2-[4′,8′-dimethyl-3′,7′-nonadienyl]-fu-
ro[3,2,c]coumarin (64)

‒
R

OH

2,3-dihydro-7-hydroxy-2,3-dimeth-
yl-3-[4′,8′-dimethyl-3′,7′-nonadienyl]- 
furo [3,2,c]coumarin (65)

R

‒ OH

2,3-dihydro-7-hydroxy-2S*,3R*-di-
methyl-3-[4,8-dimethyl-3(E),7-nonadie 
nyl]-furo[3,2-c]coumarin (65а)

R

‒ OH

2,3-dihydro-7-hydroxy-2R*,3R*-di-
methyl-3-[4,8-dimethyl-3(E),7-nonadie 
nyl]-furo[3,2-c]coumarin (66)

‒
R

OH

2,3-dihydro-7-hydroxy-2S*,3R*-di-
methyl-3-[4-methyl-5-(4-methyl-2-fu-
ryl)- 3(E)-pentenyl]-furo[3,2-c]couma-
rin (67)

‒
R

O

OH

2,3-dihydro-7-methoxy-2S*,3R*-di-
methyl-3-[4,8-dimethyl-3(E),7-nonadie 
nyl]-furo]3,2-c]coumarin (68)

‒
R

MeOH

Fukanefuromarin J (69)
R O O

‒ OH

Fukanefuromarin K (70)
R O O

‒ OH

Fukanefuromarin L (71) R

OH

‒
OH

O

O
R2

R3 O

R1
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Fig. 4 (b). Furanocoumarins isolated from Ferula L.

O

O
R2

R3 O

R1

 

Constituents R1 R2 R3

Fukanefuromarin M (72)
R

‒ ‒

Fukanefuromarin H (73)
R OH

‒ OH

Fukanefuromarin I (74)
R OH

‒ OH

Fukanefuromarin A (75)
R

O

‒ OH

Fukanefuromarin B (76)
R

O

‒ OH

Fukanefuromarin C (77)
R

‒ OH

Fukanefuromarin D (78)
R

‒ OH

Fukanefuromarin E (79) ‒
R O

MeO

Fukanefuromarin F (80) ‒
R O

MeO

Fukanefuromarin G (81)
R O

‒ MeO

Baigene C (82)
R

‒ OH

O-methyl baigene C (83)
R

‒ MeO

The resins of F. assa-foetida L. and F. sinkian-
gensis K.M. Shen were extracted with chloroform. 
Successive chromatographic separation led to the 
isolation of two new sesquiterpene coumarins, des-
ignated assafoetidnol A (137) and assafoetidnol B 

(138). In addition to six other compounds, gum-
mosin (92), polyanthin (139), badrakemin (140), 
neveskone (141), samarcandin (89), galbanic acid 
(125) and saradaferin (142) determinate in roots F. 
assa-foetida L. [15, 22, 39].
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Fig. 4 (c). Sesquieterpene coumarin isolated from Ferula L.

O
HO

O

Latisectin (84)

O O

O

O

Kopetdaghin C (85)

O

O

HO O

H OH

Ferulin A (86)
O

O

HO O

HO

Ferulin B (87)

O

O

O O

HO

          Ferulin C (88)

Fig. 5 (a). Coumarins isolated from Ferula L.

O OO
R

 

OH

HO

R

Samarcandin (89)

R

O

Conferone (94)

O
Me

Me Me

R

Tavicone (98)

HO

O

R

Samarcandone (91)

OH

CH2

Conferol (95)

HO

R

Mogoltadin (108)

OH

R

Gummosin (92)

OO

OH

HO HO

O

O
HO

R

Conferoside (96)

O

O

HO

R

Mogoltavinin (109)

HO

R

Feselol (93)

OO

OH

HO OH

HO

OH

R

Cauferoside (97)

HO

HO

R

Mogoltin (111)



Coumarins of genus Ferula L. (Apiaceae Lindl.) 50

Eurasian Chemico-Technological Journal 25 (2023) 39‒56

Isofeterin (143), shinkianone (144) and leh-
mannolol (145), lehmannolone (146) were identi-
fied from the 95% ethanol extract of the roots of F. 
teterrima Kar. & Kir. and F. sinkiangensis K.M. 
Shen [14, 33].

Bashir and colleagues have isolated two sesqui-
terpene coumarins, fnarthexone (147), fnarthexol 
(148), as three known derivatives from the metha-
nol extract of F. narthex Boiss. obtained by using 
a maceration method. It is interesting to note that 
from the stereochemical point of view, fnartexol 
(148) is the epimer at C-5′ of conferol, a natural 

Fig. 5 (b). Coumarins isolated from Ferula L.

compound also identified in F. nartex Boiss. during 
the reported study [40].

The chloroform extract of F. sinkiangensis K. 
M. Shen significantly inhibited the NO production 
in LPS-induced BV-2 microglial cells. Sixteen 
bioactive sesquiterpene coumarins (3′S, 8′R, 9′S, 
10′R)-sinkianol A, B (149, 150), ferukrin (151), 
(5′S, 8′R, 9′S, 10′R)-ferukrinone (152), (3′S,5′S, 
8′R, 9′S, 10′R)-kellerin (153), (3′S,5′S, 8′R, 9′S, 
10′R)-deacetylkellerin (154), polyanthinin (139), 
methyl galbanate (155) were reported [22]. 
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Fig. 6 (a). Coumarins isolated from Ferula L.
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Fig. 6 (b). Coumarins isolated from Ferula L.
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The rare first disesquiterpene coumarin, sanan-
dajin (156), and sesquiterpene coumarins kamolo-
nol acetate (157), fekrynol (158), fekrynol acetate 
(159), (8’S ,9’S,10’S)- propionyl fekrynol (160), 
ethyl galbanate (161), methyl galbanate (155), 

farnesiferol B (117) isolated from a n-hexane ex-
tract of F. pseudalliacea roots and F. sinkiangensis 
K.M. Shen [15, 36]. The structures of coumarins 
are shown in Fig. 6 (a).
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Ten sesquiterpene coumarins from F. sinkian-
gensis K.M. Shen fekolone (162), fekrol (163), 
ferocaulidin (164), isosamarcandin (165), ferusin-
gensine F (166), ferusingensine G (167), ferusin-
gensine H (168), coladin (169), colladocin (170), 
sinkiangenorin E (171) were reported [15]. In 
additionally, Li et al. characterized series sin-
kiangenorin D (172) and F (173), together with 
known compounds, lehmannolol (145), lehman-
nolone (146), episamarcandin (174), colladonin 
(123), sinkianone (175), fekrynol (158), fekolone 
(162), feselol (93), umbelliprenin (5), and farne-
siferol C (120). Two new sinkiangenorin F (173) 
and 8-O-acetyl sinkiangenorin F (175) were isolat-

ed from the seeds. The structures of the new com-
pounds, including the relative stereochemistry and 
the absolute configuration were elucidated through 
extensive spectroscopic methods. The two metabo-
lites were tested against the K562, HeLa, and AGS 
human cancer cell lines and showed cytotoxic ac-
tivities [15, 41]. The structures of coumarins are 
shown in Fig. 6 (b) and Fig. 6 (c).

The resins of F. assa-foetida L. and F. sinkian-
gensis K.M. Shen were extracted with chloroform. 
Successive chromatographic separation led to the 
isolation of two new sesquiterpene coumarins,  
designated assafoetidnol A (137) and assafoetidnol 
B (138). In addition to six other compounds, gum-

Fig. 6 (c). Coumarins isolated from Ferula L
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mosin (92), polyanthin (139), badrakemin (140), 
neveskone (141), samarcandin (89), galbanic acid 
(125) and saradaferin (142) determinate in roots F. 
assa-foetida L. [15, 22, 39].

Two compounds ligupersin A (176) and mo-
goltacin (177) have considerable activity against 
influenza A virus isolated from an extract of F. as-
sa-foetida L. and F. persica [12]. 

Three sesquiterpene derivatives obtained from 
the methanol extract from the roots of F. gummo-
sa Boiss. Among those three compounds, gumosin 
(178) is a coumarin derivative, and gumosides A 
(179) and B (180) are glycosides. Iranshahi et al. 
have reported new sesquiterpene coumarin glyco-
sides including persicaosides A-D (181-184) from 
the roots of F. persica [15, 42]. 

The structures of coumarins are shown in Fig. 7.

Fig. 7. Glycosides isolated from Ferula L.
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This review was shown the perceptivity for the 
study of original species of local flora contain-
ing various polyphenolic compounds with a wide 
range of biological activities [43]. Nowadays, re-
search has been intensively carried out on the mod-
ification of polyfenolic compounds. The number of 
works dedicated to the modification of natural me-
tabolites, including coumarins, furanocoumarins, 
using transition metal catalyzed reaction are given 
in the review [44].

 
3. Conclusions

Nearly 185 coumarins from 35 species of the 
genus Ferula L. growing in different countries 
were reported. Coumarins are represented mainly 
by umbelliferone (7-O-hydroxycoumarin) deriva-
tives substituted in the C-7 position of aglycone, 
furanocoumarins and metabolites have a terpene 
fragment (hemiterpene, monoterpen, sesquiter-
pene), esters, and glycosides. Additionally, umbel-
liferon found as a taxon for the genus Ferula L. 
Furocoumarins are of the psoralen type, contain-
ing a furan ring in the C-6 and C-7 positions of 
the primary skeleton. Some «unusual» metabolites 
have a furan fragment attached to the pyrone ring 
of the coumarin. The biological activities of some 
extracts and some individual metabolites such as 
antiinflammatory, cytotoxicity, antibacterial, antil-
eishmanial, antiviral, antigenotoxic, antitumor, an-
ticoagulant, antioxidant, antimycobacterial, inhibi-
tion a-glucosidase, antileishmanial were found.
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