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Chemical constituents of Angelica decursiva (Miq.) Franch. & Sav., Peucedanum

praeruptorum Dunn and Anthriscus sylvestris (L.) Hoffm.
Jeong Seung-1I', Kim Jung-Hoon"

'Jeonju Biomaterials Institute

*Department of herbology, College of Korean medicine, Woosuk university

Abstract

The chemical constituents of Angelica decursiva (Miq.) Franch. & Sav., Peucedanum praeruptorum
Dunn and Anthriscus sylvestris (L.) Hoffm., papers were investigated and compared. Papers were
searched through electronic bibliographic databases with search terms and the chemical constituents
were classified by chemical structures. Most constituents were dihydroxanthyletin structures in A.
decursiva and dihydroseselin structures in P. praeruptorum which were coumarin-based structures.
A. sylvestris showed lignan-based constituents in many literatures, of which dibenzyl butyrolactone
structures were mostly reported. 4. sylvestris must be differentiated from A. decursiva and P. praer-

uptorum due to its difference of chemical constituents.

Keywords: Chemical constituents, Angelica decursiva, Peucedanum praeruptorum, Anthriscus syl—
vestris
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Angelica decursiva, Peucedanum decursivum, Peucedanum praeruptorum, Anthriscus syl—

vestris & A& (Table 1).

Table 1. Electronic bibliographic databases and search terms

oSt A WY http//www.riss4u.net

B8t A W http:/kiss.kstudy.com

9}8}7) A BESAH 2 http://www.ndsl.kr

A=)t W X H http://oasis.kiom.re.kr

2 AjolE S ATA A xY http3//.www.k.oreantk.com/JZ()100.jsp
Pubmed http://www.ncbi.nlm.nih.gov/pubmed
T8k http://scholar.google.co.kr

T http://www.google.co.kr

ENZIEERFOIERT G http://ci.nii.ac.jp

TP IR i A2 http://www.cnki.net

Ao, vitus, AEutuE, Wskds, 23k s, ofat

AR, PR, 2

Angelica decursiva, (=Peucedanum decursivum), Peucedanum praeruptorum, Anthriscus
sylvestris
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1) 28(ERitH Angelica decursiva (Miq.) Franch. & Sav.

i3

pils

i

o AVe A3} LAY T AES IR coumarin T4E 77 A o] 40712
B 1% %3, phenylpropanoid AlE A E<1 decursidate’} 1712 Bt} (Table 2). B.1% cou—
marin AlE &S 49| upe} Al dihydroxanthyletin AlE A &o] 21702 7F¢ B2 H|&
A}A)3FA AL, dihydropsoralen A€ol 870, psoralen Al¥o] 57, dihydrooroselol¥} hydrox—
ycoumarin AlY Aol Z+7z+ 372 R aw g}l (Table 3).
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Table 2. The list of chemical constituents of A. decursiva

Coumarin

Name Chemical Structure

Decursin 3'(S)—senecioyloxy—3',4'—dihydroxanthyletin

1 +)— i , i g .
I(DE?l—r(Siienc(ﬁfsi(nof decursinol, 3'(S)—hydroxy—3'4'—dihydroxanthyletin

(=)—=Methoxydecursidinol 3'(R)—hydroxy—4'(S) —methoxy—3',4'—dihydroxanthyletin

(+)=3’S—decursinol 3'(S) —hydroxy—3'4'—dihydroxanthyletin

(4+)—trans—decursidinol 3'(S),4'(R)—dihydroxy—3'4'—dihydroxanthyletin

AD- 1 3'(S)—angeloyloxy—4'(R and S)—isovaleryloxy—3',4'—dihydrox—
anthyletin

Andelin (AD-1I) 3'(S)—angeloyloxy—4'(R) —senecioyloxy—3',4'—dihydroxanthyletin

PD-C-1 3'(S)—seneciolyoxy—4'(R)—hydroxy—3',4'—dihydroxanthyletin

PD-C-1I 3'(S)—=hydroxy—4'(R)—senecioyloxy—3',4'—dihydroxanthyletin

PD-C-1I 3'(S)—seneciolyoxy—4'(R)—acetoxy—3',4'—dihydroxanthyletin

PD-C-1IV 3'(S)—acetoxy—4'(R)—senecioyloxy—3',4'—dihydroxanthyletin

PD-C-V 3'(S)—acetoxy—4'(R)—isovaleryloxy—3',4'—dihydroxanthyletin

PD-D-V 3’(S)—acetoxy—4'(R)—angeloyloxy—3’,4’—dihydroxanthyletin

Decursidin 3'(S),4'(R)—disenecioyloxy—3',4' —dihydroxanthyletin

Decursitin B 3°(S),4’(R)-biangeloyloxy—3'4’—dihydroxanthyletin

Decursitin C 3’(S)—senecioyloxy—4'(R) —angeloyloxy—3’4’—dihydroxanthyletin

Decursitin D 3’(S)—hydroxy—4'(R)—angeloyloxy—3’4’dihydroxanthyletin

Decursitin F 3’(S)—acetoxy—4'(R)—hydroxy—3'4’dihydroxanthyletin

- 3'(S)—senecioyloxy—4'(R)—hydroxy—3',4'—dihydroxanthyletin
- 3'(S)—=hydroxy—4'(R)—senecioyloxy—3',4'—dihydroxanthyletin
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- 3'(S)—angeloyloxy—4'(R) —acetoxy—3',4'—dihydroxanthyletin

2R)—2—(2—hydroxypropan—2—yl)—2,3—dihydrofurol[ 3,2—g]chro—

Nodakenetin men—7—one
(2R)—2-[2—-[(2S,3R,4S5,5S,6R) —3,4,5—trihydroxy—6—(hydroxymethyl
Nodakenin Joxan—2—yl]oxypropan—2—yl]—2,3—dihydrofuro[3,2—g]chro—
men—7-one
Decuroside 1 Nodakenetin—4'—0O—beta—gentiobiose
Decuroside II Nodakenetin—4'—O—beta—isomaltose
Decuroside III Nodakenetin—4'—O—beta—maltose

Decuroside TV Nodakenetin 4'—O—beta—D—apiofuranosyl (1—6)beta—D—glucopyr—

anolsyl
Decuroside V 3'(R)—hydroxy—nodakenin—3'—ol
Decuroside VI 6" —[2—trans—butenoyloxy] —nodakenin
Imperatorin 5—hydroxy—8—(1,1—dimethylallyl)psoralen
Isoimperatorin 4—(3—Methylbut—2—enoxy)furo[3,2—glchromen—7—one
Bergapten 5—methoxypsoralen

(4+)—0Oxypeucedanin hydrate 5—(2,3—dihydroxy—3—methylbutoxy)psoralen

4—[(3,3—dimethyloxiran—2—yl)methoxy]—=7H—furo[ 3,2—g]chro—

(4)—0Oxypeucedanin men—7—one

Edultin 3'—angeloyloxy—4'—acetoxy—2',3'—dihydrooroselol
Edulisin 1T 2'(S),3'(R)—senecioyloxy—O—senecioyloxy—2',3' —dihydrooroselol
Edulisin 1T 3'=(2—methylbutyryloxy)—4'—acetoxy—2',3'—dihydrooroselol
Umbelliferone 7—hydroxycoumarin
Umbelliprenin 7—farnesyloxycoumarin
Ostruthin 6—geranyl—7—hydroxycoumarin

Phenylpropanoid Decursidate [2—(4'—hydroxyphenyl)—glycol mono trans—ferulate]

Table 3. Chemical structures of constituents from A. decursiva

Dihydroxanthyletin
R1 RZ
. HsC. O\
Decursin W H
CH; O
Decursinol HOm— H
(=)—Methoxydecursidinol HOM- HyCOmm
(+)—3'S—decursinol HOm— H
(+)—trans—decursidinol HOm=— HOmmn-
CHy
H3C. O,
AD-1 %YO\ Y
b b CH; O
CHy
HaC. Ou,
Andelin 0N -
CH; ©
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PD-C-1

PD-C-1I
PD-C-II
PD-C-IV

PD-C-V

PD-D-V

Decursidin

Decursitin B

Decursitin C

Decursitin D

Decursitin F

3'(S)—senecioyloxy—4'(R)—hydroxy—3',4'—d

ihydroxanthyletin

3'(S)—hydroxy—4'(R)—senecioyloxy—3',4'-d

thydroxanthyletin

3'(S)—angeloyloxy—4'(R) —acetoxy—3'4'—di

hydroxanthyletin
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HOImmw-

HOtmmw-

Dihydropsoralen

Re

Ry
¥ X
Ri—=—C"
o O 0
Name
Nodakenetin
Nodakenin

Decuroside 1

Decuroside II

Decuroside III
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OH
Ho /O
. HO. ~ 0\
Decuroside IV o H
OH
OH OH
OH
Decuroside V o — HOm—
Ho. o.
OH AN
Hac\/A[(o
Decuroside VI o o H
HO- 0,
H N
R R,
~
{ Psoralen
O o) o]
R3
Name Ry R> Rs3
HsC. 0.
. = ~
Imperatorin 1HA/ H H
. . HsC. = O\
Isoimperatorin H \f/
Bergapten HsCO—
OH
_ H _ HaC
(+)—Oxypeucedanin hy HSCMO/ H .
drate
OH
HsC
(+)—0Oxypeucedanin H HBCMO/ H
O
X
o 0 .
? Dihydrooroselol
HaC Re
R, CHs
Name Ry Ra
s HsC o
Edultin %YO\ T
CH; O ©
HaC o. HaC o.
.. = ~ = ~
Edulisin 1T 1
CHy © CHy ©
e HsC o
Edulisin I HC o T
3 o
R N .
Hydroxycoumarin
Ry O (0]
Name Ri R2
Umbelliferone H HO—
HsC. 0.
. . 7 7 ~ ~
Umbelliprenin
CHs CHs CHs
HsC.
. 7 7
Ostruthin HO—
CH3 CH3
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2) FIfETIW Peucedanum praeruptorum Dunn

FIERTHTS] o 74 A Al SAERTHIH PR 2 coumarin AlEe] 627H % HalE o] i
S o]FQaL, benzoic scid 37Y, terpene 37N, acetylene 471, steroid 27V, carboxylic acid 27,
phenanthraquinone, phenylpropanoid, quinoline, phenalenone 5©¢| 27t 1702 B¥ 1t} (Table
4). Coumarin &S FZAEZ A&, dihydroseselin =29 Aol 3670&E 714 @o] B a1¥ ]
12, hydrocouamrin Al€e] 1071, dihydropsoralen®} psoralen A|€°] 77l, dihydroangelicin, an—
gelicin, dihydroxanthyletin Algdo] Z+Z} 1702 R ¥ Slth (Table 5).

Table 4. The list of chemical constituents of P. praeruptorum

Coumarin

Name Chemical Structure

Praeruptorin A,
(+)—praeruptorin A,
(£)—praeruptorin A
(Pd-Ia)

Praeruptorin B,
(+)—praeruptorin B,
(£)—praeruptorin B
(Pd—10)

Praeruptorin C,
E +) —ﬁlr)aeruptorin C 3'—angeloyloxy—4'—senecioyloxy—3',4'—dihydroseselin
Pd—

Praeruptorin E,
(+)—praeruptorin E

3'—angeloyloxy—4'—acetoxy—3',4'—dihydroseselin

3',4'—diangeloyloxy—3',4'—dihydroseselin

(+)—3"—angeloyloxy—4'—isovaleryloxy—khellactone

Pd-1b 3'(R)—angeloyloxy—4'—keto—3',4'—dihydroseselin

Pd—-C-1 3'(S)—seneciolyoxy—4'(R) —hydroxy—3',4'—dihydroxanthyletin

Qianhucoumarin A 3'(R)—hydroxy—4'(R)—tigloyloxy—3',4'—dihydroseslin]

Qianhucoumarin B 3'(S)—acetoxy—4'(S)—hydroxy—3',4'—dihydroseselin

Qianhucoumarin C 3'(S)—hydroxy—4'(S)—acetoxy—3',4'—dihydroseselin

Qianhucoumarin D 3'(S),4'(S)—diacetoxy—3',4'—dihydroseselin

Qianhucoumarin E 3'(R)—tigloyloxy—4'—keto—3',4'=dihydroseselin

Qianhucoumarin H 3'(S)—angeloyloxy—4'(R) —isovaleryloxy—3',4'—dihydroseselin

Qianhucoumarin I 3'(S)—acetoxy—4'(S) —tigloyloxy—3',4' —dihydroseselin

Qianhucoumarin J 3'(S) —angeloyloxy—4'(S)—propionyloxy—3',4' —dihydroseselin

Peucedanocoumarin I 3'(S)—2—methylbutyryloxy—4'(R) —acetoxy—3',4' —dihydroseselin

Peucedanocoumarin 1I 3'(S)—acetoxy—4'(R)—angeloyloxy—3’,4’—dihydroseselin

Peucedanocoumarin II1 3'(S)—acetoxy—4'(R) —tigloyloxy—3’,4’—dihydroseselin
2H,8H—Benzo[1,2—b:3,4—b']dipyran—2—one,

Praeroside II 9—(b—D—glucopyranosyloxy)—9,10—dihydro—10—hydroxy—8,8 —dimethyl—,
(9R,10R)—

Pracroside I .10~ inydra—T0-hadrowy 8 dimetyi— (- traner O

Pracroside IV %I}gljd—il}?%?g[_léz—_bd?ﬁi;g%d_l‘p(§}fqr§a2—2—0ne,9—(b—D—glucopyranosy]oxy)—

Praeroside V 2}%%1—[0:]Sﬁlr?é)r%l;%jgbi%iﬁli‘h]ydl?sérg%lﬁ2—one,lO—(b—D—glucopyranosyloxy)

Pteryxin 3'(S)—acetoxy—4'(S) —angeloyloxy—3',4' —dihydroseselin

Isobocconin 3'(S)—acetoxy—4'(S)—isobutyryl—3',4'—dihydroseselin

d—laserpitin (4+)—=3'(S)—hydroxy—4'(S)—angeloyloxy—3',4'—dihydroseselin

- (—)—trans—khellactone
- Cis—3',4’—diisovalerylkhellactone
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Cis—3'",4'=disenecioylkhellactone
3',4'—diangeloyl—cis—khellactone
3'—angeloyl—4'—senecioyl—cis—khellactone
3',4'=disenecioyl—cis—khellactone
3'(R)—0—Acetyl—4'(S)—0-tigloylkhellactone
3'—angeloyloxykhellactone
3'(R),4'(R)—3'—senecioyl—4'—angeloyl—3',4'=dihydroseselin
Cis—3'",4'=disenecioyl—3",4'=dihydroseselin
3',4'—diisovaleryloxy —dihydroseselin
3'(R)—hydroxy—4'(R)—tigloyloxy—3',4'—dihydroseslin

Umbelliferone
Apiosylskimmin
Skimmin
Scopoletin
Scopolin
Isoscopoletin
Hymexelsin
Isofraxidin
Praeroside VI

7—hydroxycoumarin

Umbelliferone—7—apiosylglucoside
7—0-B—D—glucopyranosyl—umbelliferone
7—hydroxy—6—methoxycoumarin

Scopoletin 7—glucoside

6—hydroxy—"7—methoxycoumarin

Scopoletin—7—apiosylglucoside

6,8 —dimethoxy—7—hydroxycoumarin
(2R)—7—hydroxy—8—(2,3—dihydroxy—3—methylbutyl) —coumarin
8 —carboxy—7—hydroxycoumarin

Ammijin

Rutarin

Isorutarin

Praeroside 1

(2S)—2—(2—hydroxypropan—2—yl)—9—[(2S,3R,4S,5S,6R) —3,4,5—trihydroxy —
6—(hydroxymethyl)oxan—2—yl]oxy—2,3—dihydrofuro[ 3,2—g]chromen—7—on
e

(2R)=9—hydroxy—2—[2—[(2S,3R,4S,5S,6R)—3,4,5—trihydroxy —6—(hydroxym
ethyl)oxan—2—yl]oxypropan—2—yl]—2,3—dihydrofuro[3,2—g]chromen—7—on
e

rutaretin—4'—0—(6—vanilloyl—3—D—glucopyranoside)

Nodakenin E A s
Nodakenetin e Fx
Marmesinin 2—(—hydroxyisopropyl) —2,3—dihydro—6,7—furanocoumarin
Arnocoumarin 2—(1—methylethenyl) —7H—furo—(3,2—g)—1—benzopyran—7—one
Bergapten 5—methoxypsoralen
Imperatorin 5—hydroxy—8—(1,1—dimethylallyl)psoralen
Isoimperatorin 4—(3—Methylbut—2—enoxy)furo[3,2—g]chromen—7—one
Isopimpinellin 5,8 —dimethoxypsoralen
Xanthotoxin 8—methoxypsoralen
Psoralen -
Apterin 8—[2—(glucosyloxy)isopropyl] —9—hydroxy—8,9—dihydroangelicin
Angelicin 2H—furo—(2,3—h)—1—benzopyran—2—one
Aegelinol 3'(R)—hydroxy—3',4'—dihydroxanthyletin
Baihuaqgianhuoside
. . (3'-=Methoxy—4'-b—D—glucopyranosyloxypropiophenone)
Benzoic scid Vanillic acid
Gallic acid
Acetylatractylodinol
Terpene Tanshinone 1
Tanshinone I
a—D—glucopyranose—1—hexadecanoate
D—mannitolmonohexadecanoate
Acetylene

Palmitic acid (hexadecanoic acid)
Tetracosanoic acid
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B—sitosterol

Steroid

Daucosterol

Butyric acid

Carboxylic acid

Anchoic acid (Dicarboxylic acid)

Phenanthraquinone

9,10—dihydrophenanthrinic acid
(9,10—dione—3,4—methylenedioxy —8 —methoxy)

Phenylpropanoid Eleutheroside B;
Quinoline 2, 6—dimethyl quinoline
Phenalenone (—)—sclerodin

Table 5. Chemical structures of constituents from P. praeruptorum

Dihydroseselin

Name Ri Ry
CH,
. HsC o
Praeruptorin A %YO\ T
CH; O °©
CH3 CHs
Praeruptorin B %YO\ O~
CH; O CH; O
' CHy 3 o o
Praeruptorin C = ~ W
CH3 o
CH; O
CHy
. H3C. O\
Praeruptorin E %YO\ W
CHs o]
CH; O
CHy
Pd-1b Z o OoO—=
CH; O
HaC O
Pd—C-1 r HO-
CHj; o
CHj
Qianhucoumarin A HOuw HSCQ\WO”%
o
HaC o,
. . ~
Qianhucoumarin B Y HOm=—
[e]
X . H3C. O\
Qianhucoumarin C HOm— T

Qianhucoumarin D

o
Hcho\
o

Qianhucoumarin E HBC%‘/M o—
o]
CHs
HyC. 0y,
Qianhucoumarin H KK( ~ W
CHy O CHs O
s
CH.
HsC. o 3
Qianhucoumarin I he HoC A _onl
[e]
e}
CHs
O,
Qianhucoumarin J %, HSC/Y
o]
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HsC O,
Peucedanocoumarin 1 \)YO\ Y
3 [e]
H3C. O, (s
. s ~
Peucedanocoumarin I T N
°© CH; O
H3C. O, PHa
. s ~
Peucedanocoumarin III T HC A O
© o
OH
Praeroside 1I o 9 HOm—
HO. -0,
OH N
OH
Praeroside III Ho 2 HOm—
HO. o,
O,
OH
Praeroside IV HOM H
HO- 0,
on N
OH
Praeroside V H Hom
HO. O,
onT N
HsC. o H
Pteryxin Y ~ O
°© CHy O
CHy
. HsC. O\
Isobocconin T HSC)YO\
(o)
CHj
d—laserpitin HOmw-- = O,
CH; O
(—)—trans—khellactone HOm— HOHm--
. L . HsC O HaC O
Cis—3',4’—diisovalerykhellactone m m
. . . HaC O HaC O
Cis—3'",4'—disenecioylkhellactone m m
CHy CHy
3',4'—diangeloyl—cis—khellactone %\(O\ %YO\
CH; O CHy O
| ' (s HaC o,
3 .—angel.oyl—ZL —sen— )y o W ~
ecioyl—cis—khellactone Lol CHy O
. . . HaC. O HaC. O
3',4'=disenecioyl—cis—khellactone m m
CHs
3'(R)~0—Acetyl—4'($)~O—tigloyl— N Hac%‘/o\
khellactone o I
CHs
3'—angeloyloxykhellactone A ON HOtme-
CH; ©
3'(R),4'(R)—=3'=sen— e o, GH,
ecioyl—4'—angeloyl—3',4'—dihy — W Ao,
. CH; O
droseselin CHy O
Cis—3'",4'—=disen— ”ﬁw%. Hacw%,.
ecioyl—3',4'—=dihydroseselin CH; © &, O
.. . . HsC SN HsC O
3',4'—diisovaleryloxy —dihydroseselin L1 \m
Ha Hs
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. [T CHs
3 (R)—hydroxy_—él (R)—tlgloyloxy—S A'=d HOme HBCQ\(%
thydroseslin I
Ry
Ry o N0 Hydrocoumarin
Rs
Name R Rz Rs
Umbelliferone H HO— H

Apiosylskimmin H HO 1o HON H

Skimmin H N H
Scopoletin HyCO— o
Scopolin M H
Isoscopoletin HO— Hy,CO— H
Hymexelsin HsCO— %’/ H
Isofraxidin HsCO— HsCO—
Praeroside VI H HO—
8*carboxy*7*.hydro>r H HO—
ycoumarin
X
R1>\lu ----- .
o o No Dihydropsoralen
Ry
Name R Ra

Ammijin Hom H
HO. 0\

HO.
. 0
Praeroside 1 HO—

Rutarin HO— o m
HO- 0,
~N
Isorutarin m&/ HO—
HO. O,
~N
g

HitA FZ (Table 5)
i 2 (Table 5

Nodakenin £y
Nodakenetin EY(a

N




Psoralen
Name R2 R3 R4
Psoralen H H H
CH,
Arnoc i H H H
rnocoumarin Hac)k
Xanthotoxin H H HsCO— H
Isopimpinellin HsCO— H HsCO— H
Imperatorin SKAEmT %2 (Table 5)
Isoimperatorin SLAEni] = (Table 5)

Bergapten ERil] &2 (Table 5)

A
Ry Dihydropsoralen
[} (] 0

9
2

Name R
OH
Marmesinin ““m
o OH O\
Dihydroangelicin
Name R R,
OH
Apterin HO— o %
"o OH 0\
Dihydroxanthyletin
Name R R,
Aegelinol HOM- H
A
o o o Angelicin

3) I#2z Anthriscus sylvestris (L.) Hoffm.

I#zo] 8 T4 AEL lignan AlFo] 29/ E 7H ©& H)E5S X349 a1, phenylpropanoid
Aol 87l, coumarin 57V, steroid 57W, fatty acid 67}, phthalate 27l, polyacetylene, benzoic
acid, glyceride and ester, pyrimidine derivative &©°] 2}z 170% ® 115 ¢lt} (Table 6). Lignan

AY AE F dibenzyl butyrolactone Al¥o] 1770, aryltetralin lignans Al o] 12702 W%t
(Table 7).
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Table 6. The list of chemical constituents of A. sylvestris

Lignan

Name

Chemical Structure

Nemerosin
(anhydropodorhizol)

Kaerophyllin
Jatrophan

Isosuschilactone
7—Hydroxyanhydropodorhizol

(=) —hibalactone

Sylvestrin

2—(3,4,5—trimethoxybenzylidene)—3—(3',4'=methylenedioxybenzyl)
—vy—butyrolactone

A—(trans—3,4—dimethoxybenzylidene) —beta—(3',4'—methylenedioxyl
benzyl) —y—butyrolactone

(Z)—2—(3,4—methylenedioxybenzylidene ) —3—(3',4'—dimethoxybenzy
1)—y—butyrolactone

(E)—2-(3,4—methylenedioxybenzylidene) —3—(3',4'—dimethoxybenzy
1)—y—butyrolactone

(3E,4R)—4—(benzo[1,3]dioxol—5—ylmethyl) —3—(benzo[ 1,3 ]dioxol—5
—ylmethylidene)oxolan—2—one

2—(3',4" 5'—trimethoxybenzylidene) —3—(3",4" —methylendioxybenzyl
)—gamma—butyrolactone

(=)—Deoxypodorhizone

Arctigenin
(—)—hinokinin, Hinokinin
Morelensin

Yatein

7—Hydroxyyatein
Matairesinol

Dimethylmatairesinol

Dimethylthujaplicatin methyl
ether

(3R)—3a—(3,4,5—Trimethoxybenzyl) —43—(1,3—benzodioxole—5—ylm
ethyl)tetrahydrofuran—2—one
(3R,4R)—4—[(3,4—Dimethoxyphenyl)methyl]dihydro—3—[ (4 —hydrox
y—3—methoxyphenyl)methyl] —2(3H)—furanone
(3R,4R)—3,4—bis(1,3—benzodioxol—5—ylmethyl)oxolan—2—one
5—demethoxydeoxypodophyllotoxin
(3R,4R)—4—(1,3—benzodioxol—5—ylmethyl) —3—[ (3,4,5—trimethoxyph
enyl)methyl]oxolan—2—one

(3R,4R)—3,4—bis[ (4—hydroxy—3—methoxyphenyl)methylJoxolan—2—
one

2,3—dimethyl—2—(4"—hydroxy—3",5"—dimethoxybenzyl) —3—(4'—hydr
oxy—3'—methoxybenzyl) —butyrolactone

(=)—trans—2—(3",4",5"—trimethoxybenzyl) —3—(3',4'—methylenedioxy
benzyl)butyrolactone

(—=)—Deoxypodophyllotoxin,
Deoxypodophyllotoxin
(anthricin)

Podophyllotoxin

Isodeoxypodophyllotoxin
(isoanthricin)

Angeloylpodophyllotoxin
Deoxypicropodophyllin

Picropodophyllotoxin
(Picropodopyhllin)

Isopicropodophyllone
Podophyllotoxone
Bursehernin

a—Peltatin

3—Peltatin
3—Peltatin—a—methylether

Furo[3',4":6,7 Inaphtho[2,3—D]—1,3—dioxol—6(5ah) —one,
5,8,8A,9—tetrahydro—5—(3,4,5—trimethoxyphenyl) —,(5R,5ar,8ar) —

7—hydroxy—3",4",5"—trimethoxy—4,5—methylenedioxy—2,7"—cyclolig
nan—9",9—lactone

(5R,5aR,8aS,9R) —5—hydroxy—9—(3,4,5—trimethoxyphenyl) —5a,6,8a,
9—tetrahydro—5H—[2]benzofuro[5,6—£][1,3]benzodioxol—8—one

(5aS)—5a,6,8aB,9—Tetrahydro—9a—(3,4,5—trimethoxyphenyl)furo[ 3'
4':6,7 Inaphtho[2,3—d]—1,3—dioxole—5,8—dione

(5aR)—5aa,6,8aB3,9—Tetrahydro—9a—(3,4,5—trimethoxyphenyl) furo[
3',4":6,7 Inaphtho[2,3—d]—1,3—dioxole—5,8—dione
(3R—trans)—4—(1,3—benzodioxol—5—ylmethyl) —3—((3,4—dimethoxyp
henyl)methyl)dihydro—2(3H)—furanone

(5aR,8aR,10R) —4—hydroxy—10—(4—hydroxy—3,5—dimethoxyphenyl)
decahydrofuro[2',3":6,7 Inaphtho[2,3—d][1,3]dioxol—8(7H)—one

Phenylpropanoid

Crocatone (latifolone)
Elemicin

1—(3'-methoxy—4',5'—methylenedioxyphenyl) —propan—1—one
1-(3',4",5'—trimethoxyphenyl) —2—propene
1—(3'—methoxy—4',5'—methylenedioxyphenyl) — 1€ —methoxy—2—prop
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_ 1—(3'—=methoxy—4',5'-methylenedioxyphenyl) —2E—angeloyloxyprop
an—1—one

0—(Z)—2—angeloyloxymethyl—2—butenoyl] —3'—methoxy—4',5'—meth

ylenedioxycinnamyl alcohol

Anthriscinol 1,(3'-methoxy—4',5'—methylenedioxyphenyl) —2—propen—3—ol

Anthriscinol methyl ether -

2—Butenoic acid,

2—methyl—4—[[(2Z)—2—methyl—1—oxo—2—buten—1—yl]oxy]—,

E2E ; —3—(7—methoxy—1,3—benzodioxol—5—yl)—2—propen—1yl ester,
27)—

Anthriscusin

Nodakenin
Scopolin (7—0—glucosyl—6—methoxycoumarin)

Coumarin 5—methoxypsoralen
Isoscopoletin
Scopoletin (7—hydroxy—6—methoxycoumarin)

Sitosterol

[3—sitosterol

Steroid Stigmasterol
Campesterol
Stigmasteryl—D—glucoside

Octadecadienoic acid (linoleic acid)

Methyl palmitate
Methyl stearate

el EEtl Methyl linoleate
Methyl arachidate
Methyl benenate
Polyacetylene F ?é?rggdé%_}l e O A A e
,85, eptadeca—1,9—dien—4,6—diyne—3,8—diol]
Diethylhexyl phthalate
Ptz 2—methyl—7,9—undecadien
Benzoic acid 3—Methoxy—4,5—methylenedioxybenzoic acid
Glyceride and ester Glycerin triacetate
Pyrimidine derivative Uracil
Acyloxycarboxylic acid (7Z)—2—angeloyloxymethyl—2—butenoic acid

Table 7. Chemical structures of constituents from A. syivestris

Dibenzy! butyrolactone (y—butyrolactone)

Name Rz Rs Ry Rs Re R;
O
Nemerosin < HsCO— H Hm—
o
7—Hydroxyanhydropodorhizol < - HyCO— HO— H
o
O\
Kaerophyllin < HyCO— H H Hm—
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O—
Jatrophan HyCO— H H Hitee:
o
O
Isosuschilactone HsCO— H H H m—
O/
O\ O\
(=)—hibalactone < H H H
o o
O\
Sylvestrin 4 HsC0— H Hittie-
o—
Aryltetralin lignans
Rs OCH3
Re
Name Ry Ro Rs R4 Rs Rs
Deoxypodophyllotoxin H H Hite- Hm— HiCO— H3CO—
Podophyllotoxin H HO— Hunee Hm— HsCO— HsCO—
Isodeoxypodophyllotoxin H H H H — HyCO— HsCO—
CHa
Angeloylpodophyllotoxin H Z O Hine- H — HyCO— HsCO—
CHy O
Deoxypicropodophyllin H H Hitne- Hitinee- HyCO— HsCO—
Picropodophyllotoxin H HO— Hinmee- Hitinee- HyCO— HsCO—
Isopicropodophyllone H o— H m— HyCO— HsCO—
Podophyllotoxone H o= Hunmee- H — HyCO— HsCO—
Bursehernin H H H H H HsCO—
a—Peltatin HO— H Hine- H — HyCO— HO—
B—Peltatin HO— H Hite- H— HsCO— HsCO—
3—Peltatin—a—methylether HyCO— H Hite- H— HsCO— HsCO—
Re
R7
Ry
(1
R
’ Re % Dibenzy! butyrolactone (y—butyrolactone)
Ry l Rs
Ry
Name Ry R2 Rs R4 Rs Rs Rs Rs
O~
(=)—Deoxypodorhizone < HyCO— H Hittie: | m—
O/
Arctigenin HsCO— H HO—  H€O— H H H
O O~
(=) —Hinokinin H 4 H  Himee Hme—
o o
O\
Morelensin < H HiCO— H H H
o
O\
Yatein 4 HiCO— H H H
O/
O\
7—Hydroxyyatein < HsCO— HO—
o
Matairesinol H,C0—  HO— H HO—  hCO— H H H
Dimethylmatairesinol HsCO— H HsCO— H H H
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Dimethylthujaplicatin methyl HCO—  HO—  HCO—  HO—  HiCO— H HiCOM  HiCOm
ether
(=)—trans—2—(3",4" 5" —trime—
thoxybenzyl)—3—(3',4'-meth— O~

H3;CO— — HsCO— [ITITIRS —
ylenedioxybenzyl)butyr— <o/ ¢ HO * H Hi H
olactone
Phenylpropanoid
Name Ry Ro Rs R4 Rs
CHs
o CH3 ‘
Anthriscusin < H,C= %YoJ;‘/o\
o
CH; © o
O—
Anthriscinol < H,C=—= HO—
o
O—
Anthriscinol methyl ether HC=—= HsCO—
O/
2—Butenoic acid, 2—meth— o
yl—=4—[[(2Z)—2—methyl—1—oxo—2—but— o I
en—1-ylloxy]l—, (2E)~3—(7-me— C HoC= N IQ
thoxy—1,3—benzodiox— ° L
ol—5—yl)—2—propen—1yl ester, (22)— ’
O—
Crocatone < Oo— H HC—
O/
Elemicin HyCO— HsCO— H H H,C=—
(o e s o o
1—-(3'-methoxy—4',5'-methylenediox HiCO— < -
yphenyl) —1E—methoxy—2—propene o o
CHa
_(a_ R . o
1—(3'-methoxy—4'5'-methylenedioxyph o— g o HaC—
enyl)—2&—angeloyloxypropan—1—one o b L

3. 1%

AEFH Al 3 V)& B AT £HES TR/t 719 Al 74 she RS e

h=)
Siennel 49 2y 4 gEo] gF-E coumaring 7] %Zﬂuﬁi sh= 5}?—1} :rL ZE B3rh
=z ] e}
=

=
3} decursidin 5°] %3] 1+ dihydoxanthyletin AlE, 18] nodakenetmi} nodakenin %O] =3

o)+ dihydropsoralen 7€, L ¥rol| psoralen A€ ¥} dihydrooroselol A1¥, hydroxycoumarin A4

2 I B5E 4 A%} o] ¥ dihydroxanthyletin A|9& 714 B AlHo] &3] 9+ X2 xan—
thyleting 7|2 A0 3}aL 3, 4' ¥4 Aol 77} 47t 1714 Af o] Sl FeE Hehdth
ag3 of 7)o A E ZE7)E FE angeloyloxy, senecioyloxy, acetoxy ©©°] Ui o5&
B kA A% %‘Eﬂi 718 Tzl dZAE] A

FIEnTe] -5 Sieniiol A ek i & coumaring 7] EA 02 dte 38t 727t oiREs
Z}A @ 3L, benzoic acid, terpene 59 7+FE 71K 3 EE A4 Bt AfERiol A BaE
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coumaring M- 319 =7 Txo} FEU|EE ERdEd, Be F3A By ARl praer—
uptorin A (Pd— I a), praeruptorin B (Pd—1I) So] <8 ¢l& dihydroseselin Age] 7F4 B8 uj5
S A3 AL, umbelliferone®] 43 A+ hydrocoumarin A€, dihydropsoralen, psoralen, dihy—
droangelicin, angelicin, dihydroxanthyletin A€ S22 H#F3 4 AU}l ©] F dihydroseselin
ALE seseline 7]2 F2Z slo] 3 4" B 7Hz 471 1714 A% FEE Yehdt) o] 7))
st®l 2F8-7]+ angeloyloxy, senecioyloxy, tigloyloxy, acetoxy, isovaleryloxy, propionyloxy &
Sfeniiel wls) v Aoz SlE A
Hw?\gl A5, ALY el A8 B2 lignant phenylpropanoidE 71+

‘V’ mﬁ

[0)

2 zHo02
= 35 AR 2 HuHJA, coumarin AIE A2 FA{ERTANA Bag 571X] JEEo] EA4
Sl Ao FF) f2olA B lignan AlE] A 7P e £ Hil% nemer—

osin¥} yatein©] ¥3¢+% dibenzyl butylolactones 7|3 ZZ 02 s= A9} deoxypodophyllotox—
in (anthricin)©] E34 aryltetraling 7|3 FA 02 a= AGE EFHA) o] = dibenzyl buty—
lolactone2 y—butyrolactones 7] FZX=Z o] o}7]9) benzyl717} 271 23w Hejo] shshrx
=2 2709] phenylpropanoidZt 8, 8' €&l A¥st & vehlle 2oz & F 9k
SEeniet AfERn 25 coumaring 7|2 HAHOE Sl 3t JEEo] B o, KL
o+ dihydroxanthyletin Alge] A&o|] & W%, dihydropsoralen AQ3} psoralen AY
5o Aol Bud W fthi#lols dihydroseselin Alge] A¥o] FE HuEAL, hydro—
coumarin A%, dihydropsoralen A¥ %9 Al&o] Bu¥ At} o] ¥ dihydropsoralen A€ %&(E
HIsH, EfERTION A 5% B 1% 1.0 nodakenin®} nodakeneting #|]5hH M2 A5 Aol
SRk

Coumaring 7|3 ZAO R 3= A¥o] & By Fill i FAets & 2ol lignanz}
phenylpropanoid =7 & 7]&=A A FE dAsh= Aol 79 vt Coumarine =1 A7}
712 ZA0] Ho] 7)o o] 4R Fx9| 87|17t Ao mM vk EA4S UEhE Edoln
lignan< phenylpropanoidE 7] FZA 0 & 3}o] o]5 phenylpropanoid”’} 27H oY A3 % 5§EH%

EAla e 48717k Ada B el BRoA une she 4R e B 7 7190k g
S 205, S R WS FAE TEdel e Aow daug
zE

SEAERTH, FfERT, 2] Al digt TdATE s
maring 7] ZZHO R s AREEo] YEE RaEHL, o
AGe], Eiftaifel A= dihydroseselin Al2 2] AEo] 2 BT} il A= lignans 7|2
TA0R e AEE0] E-E BuE3, o] F dibenzyl butyrolactone AlE 2] o] F2 B

sk

A3}, EAeniA B ERTH 25 cou—
= JER) A= dihydroxanthyletin
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