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Researches on Chemical Constituents in Medicinal Plants in Genus Forsythiae
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[ Abstract] Objective: To review the chemical studies progress on medicinal plants in genus Forsythiae. Methods:
To review the types of compounds, quantities and their structures from the reference. Results: 20 phenylethanoid glu-
cosides, 18 lignans, Ce-C, natural alcohols, 13 terpenoids, 5 flavonoids and some other compounds were isolated and identi-
fied from medicinal plants in genus Forsythiae. Conclusion: By the system summary of the chemical constituents in medici-
nal plants in genus Forsythiae, it is very significant for other medicinal phants in genus Forsythiae.
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monomethyl ether) B RA G 2 P FH K B-D- % 24 B 1T
( pinoresinol monomethyl ether-BD-glucoside) '™ 3¢ #2

JI§ 2 ( epipinoresinol ) LR A NG 4B DT 2 b
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IR IR 25 ( matairesinol ) 3.5, 12~ 315 18- 91 g om pA
( matairesinoside) > T AL 25 2 18 S8 (Carctige

nin) [3,5, 12~ 13,15, 18~ 19] $Dq:%¥jgr( arctiin) [3.5, 12~ 13,15, 18~ 19]
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Ry R, Rs R4
Forsythoside A rha caffeoyl OH H 1,2,3,4,8 A,B,C [2~ 9]
Forsythoside B apl caffeoyl rha H 2,8 C [7119]
Forsythoside C rha caffeoyl OH OH 1 A [7119]
Forsythoside D rha OH OH OH 1 A [7119]
Forsythoside E rha OH OH H 1 A [8]19]
Forsythoside F xyl caffeoyl rha H 2,8 A,B,C [3]119]
Forsythoside G (2-O-methyl) api caffeoyl rha H 2,8 A,B,C [3]119]
Forsythoside H rha OH caffeoyl H 1 A [ 10]
Forsythoside 1 rha OH OH H 1 A [ 10]
/
Re Forsythoside J tha caffeoy] OH ST I A [10]
S-Forsythoside J rha caffeoyl OH - 1 A [ 10]
MeO ///
S-suspensaside methyl ether rha caffeoyl OH ,//I, , 1 A [ 10]
Suspensaside rtha caffeoyl H OH 1,3,4,8 A, B [4][6][ 11][ 12]
OH
. \\\\\
S-Suspensaside rha caffeoyl OH R\ 1 A [ 10]
OH

R-Suspensaside tha caffeoyl OH / 1 A [ 10]
Suspensaside B tha caffeoyl OH OBu 1 A [ 11]
Acteoside OH caffeoyl rha H 1~ 8 A,B [4~ 6][9]] 13]
B-Hydroxyacteoside OH caffeoyl rha OH 2~ 8 A,B [4]16]]12]
Calceolarioside OH caffeoyl OH H 1 A [ 14]
Plantainoside OH OH caffeoyl H 1 A [ 14]

* tha= ot L-thamnopyranosyl, xyl= B-D-xylpyranosyl, gluc= BD-glucuronopyranosyl, gle= 8-D-glucopyranosyl, api= B-D-apiosyl
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YK 1. Forsythia suspensa (ZE58); 2. F. viridissima (225148); 3. F. intermedia ( REEE0EM); 4. F. ewqaea( WKIE); 5. F. ovata

(ONMIER) ;6. F. japonica (HARIEM); 7. F. girddiana (Z3%EM); 8. F. koreana( W% H)
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Phillygenin I CHy H H 1,3,6,8 A.B [5][ 12~ 13]] 15]
(+ )-Epipinoresinol I H H H 13 A.B [5][ 15]
Phillyrin I CH; glc H 1,3,4,6,7,8 A,B,C [3105][12][ 13][ 15]] 16]
(+ )-Epipinoresinol4 - O- glucoside I gle H H 3 B, C [ 15]
(+ )-Epipinoresinok 4 B D-glucoside I  H ge H 1 A [ 16]
(+ )- I-Hydroxy-6- epipinoresinol I H H OH 1 A [ 10]
(+ )- I-Hydroxy 6 epipinoresinok 4 -O- B D- glucopyranoside 1~ glue  H ~ OH 1 A [ 10]
(+ )-Pinoresinol I H H H 1,4,6,7,8 A, B [ 12~ 13][ 15][ 17]
(+ )-Pinoresinol monomethyl etherB - glucoside M ge CH, 1,7 A, B [16]
(+ )~ IHydroxypinordsinol I H H OH 1 A [ 10]
(+ )- -Hydroxypinordsinok4 - 0-B-D-glucoside I H ge OH 1 A [ 10]
(+ )- I-Hydroxypinordsinok4'- O- B- D- glucoside I ge H OH 1 A [ 10]
(+ )-Pinoresinok B D-glucoside I ge H 1,7,8 A, B [12]] 13][ 16]
(+ )-Pinoresinol monomethyl ether I H CH; H 7 B [13]
Adtigenin M H CHy CH; 2,3.8 AB,C [3][5][ 12~ 13][ 15]] 18~ 19]
Actiin M gle CH; CH; 2,3,5,8 AB,C [3][5][ 12~ 13][ 15]] 18~ 19]
Matairesinol M H H CH 2,3,5,8 AB,C [3][5][12~ 13][15][ 18~ 19]
Matairesinolside M ge H CH; 2,3,5,8 A, B,C [3][5][ 12~ 13][ 18~ 19]
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3 11-Glucosyl forsythide 4 C [ 26]
4 11-Methyl forsythide 4 C [ 26]
R, =H R, =H
R, =CH R, =H
R, =H R, =glc
Rl =H R2 =CH3

5 EMRAGERIERLESUEEN

6 HEEIE

1T AAIEE R o 2 4 38 1) s A 5 ) 1
AH: 7T (rutin) 312~ 3. 17] Wﬁ%\%( quercetin) (27~ 2] e
Wi 2 2% (isoquercetin) ' 8 2 LT (astragalin) ' X
TR T-O- FH 2 (wognine 7-O-glucoside) '™
7 ERH

PR TSR AE TR b, R, SR
R IR H i 24 0.32% ~ 0.37% . 3. 3%
~ 4.0% , W7 T 5 A o7 00 B AR — 5 AH & o) A
XF 5t AP AN ) A B 22 5, b, BRI & A

OH
OH
w 0 O
N
. /%
OMe
OMe

Rutaecarpine 2,

CHzMe

oH O

3 -Ethyl -7 - hydroxyphthslide Forsythenside B

3-TRWH -4- (34TSR -y - TWEE

0
o=®/\[( _/7@50
0O 0 0—/HO
OH O /om /COOH MeO
0 CH3C00~<:>=C\
OH H

11, 2000 51.9% ~ 79. 7% , FLURh o JRI FIRA T Hs- 4
WE, 2909 13.7% ~ 20.2% F15.45% ~ 11.6% '™
8 HAthps

EAL, i I 8 S v 73 1 45 2 LAl 5 ),
P B/ RN S AN N SN T
MY FIEERY T Y W REIR O T
PUEE'™ 2, 3 4 ( 3, 4 - T H A SR DR O - v
T N BEPY . 3-EthvE7-hvdroxvohthslide'™ . 3% ¥ 4% 8
(Suspenolic acid) ™ FLAfHAE T HR( Adoxosidic acid) ™
Forsythenside A" Forsythenside B™ Forsythenin' ™' .

0
o o—/Ho
O /on
0
OH

Forsythenside A

Forsythenin

Suspenolic acid

6 HEXBUESYEMN

9 NG
Zr BpriR, M w25 I e A iz, A oy
SR o AELER T8 2Rl e A 15 0 1 i 4 SR AN [ £ i

ZE, AL E D fir 44 LUBOR AL, 5 LAY 5 4
(ML, JHs A0 Wi 21 25 2% A 5 0 % ) 25 1Al
PIFIR AT . JERAE D 1% G0 D Hh 24, o] A v

u77o



FISEFHSH

2009 45 A

R S0 2 AR
Chinese Journal of Experimental Traditional Medical Formulae

Vol. 15, No. 5
May, 2009

PR2Y B IHR 3 1, WIER 252800 oA it ) 4 5 45
AN, AR TR 2RI S O . U
WFFESE R L2520 AR A, A e 0 AT M o 0 4%
HIEFET BLINAR AR, A RE 54 O BAT RO P i b 2y
e, PREIMR I 25 1 22 4 . ANE K, X% s
25 IR I A R E S RE AR 22, HXT %R
AN P2 IR G P A A OGHRTE AR AR D, th
AT B PR R, Y A SRABUR 242, DR e AR SOkt
T e e R BT ARG IS %40

[ £330k

[ 1]

[ 2]

[ 8]

[ 10]

R B BT O, Z R &AM . e
B2 th AL, 1986: 4, 61

Sansei N, Kazuko O, Hiroki T, et al. The structure of For-
sythiaside isolated from Forsythia suspensa[ J] . Chem Pharm
Bull, 1982, 30( 3) : 1048-1050.

Young Hae Choi, Jinwoong Kim, KrPung Yoo. High per
formance liquid chromatography- electrospray lonization MS-
MS analysis of Forsythia Koreana Fruits, Leaves, and
Stems. Enhancement of the efficiency of extraction of arcti-
genin by use of supercriticalfluid extraction| J]. Chroma-
tographia, 2003, 57, January(No. 1/2),7379.

Shizuka K, Sansei N, Hisae B. Studies on the Chinese
crude drug “Forsythiae Fructus” VII On isolation of phenyl-
propanoid glycosides from fruits of Forsythia Koreana and
their antibacterial activity[ J]. Yakugaku zasshi, 1987, 107
(4):274278.

Sansei N, Akiyo S, Shizuka K, et al. Phenolic compounds
from Forsythia Leaves( II)) On the comparison of constituents
between Hybrid and Parents [ J]. Shoyakugaku Zasshi,
1988, 42( 4) : 324-328.

Yukio N, Youichi H, Kazuyo O, et al. Phenylethanoid gly-
cosides in the Fruits of Forsythia spp| J]. Shoyakugaku
Zasshi, 1991,45(4):327-332.

Katsuya E, Hiroshi H. Structures of Forsythoside C and D,
antibacterial principles of Forsythia suspensa fruits[ J]. Het-
erocycles, 1982, 19( 11) : 2033-2036.

Katsuya E, Hiroshi H. Structures of rengyol, rengyoxide,
and rengyolone, new cyclohexylethane derivatives from For
sythia suspensa fruits[ J]. Can. J. Chem. 1984, 62,2011-
1014.

Katsuya E, Kazuhiro T. Constitutions of Forsythosides F and
G, new phenol glycosides of Forsythia viridissima stems| J] .
Heterocycles, 1990, 30( 1) : 291-294.

# S R T DR D B AR
3, 2006, 5.

u78.

[ 11]

[ 12]

[13]

[14]

[15]

[ 20]

[ 25]

W12 TF, TR, B . 3 mh i) 9 A 7 0 e I
[J]. MERAR =it 7 4% ik, 1999, 1, 327-335.
Shizuka K, Sueo H, Sansei N. Phenolic compounds from
Forsythia Leaves[ J]. Phytochemistry, 1984, 23(8): 1635
1636.

Shizuka K, Sansei N, Renate B, et al. Phenolic compound
from Forsythia Leaves. I [ J]. Chem. Pharm. Bull.,
1988, 36(9) : 3667-3670.

X, Kk W, iRa e, A M R OR ST R
AW T E 252, 1998, 7(2) - 103-105.

Maiada M. A. Rahman, Paul. M. Dewick, David E. Jack-
son, el al. Lignans of Forsythia intermedia| J]. Phytochem-
istry, 1990, 29( 6) : 1971-1980.

KUZRTE, ARaReh, EA6TT . R — AR IR 2
[J]. s 24527, 1998, 7( 1) : 49-50.

& O, EIFRY, WIZRTE. 3R AL IR 3R K 20 2 M E A
T EMGELT] . BB A ), 2003, 3(3) £ 227-228.
Mariko C, Sueo H, Sansei N. Studies on the Chinese crude
drug “ Forsythiae Fructus” ( IIl) On the constituents of
Fruits of Forsythia ciridissma and F. suspensa[ J]. Shoyaku-
gaku Zasshi, 1978, 32(3):194-197.

K. Matsuo, T. Toloroyama, T. Kubota, Bitter constituents
of Forsythia viridissima[ J]. Phytochemistry, 1972, 11, 1522-
1523.

Kazuhiko S, Katsuya E, Hiroshi H. Structures of rengyo-
sides A, B and C, three glucosides of Forsythia suspensa
fruits[ J]. Phytochemistry, 1989, 28(5) : 1495 1498.
K, ARV, SRIE NI, A5 A S )
[J]. VL PH 25K 2% 273k, 2003, 20( 1) : 48-49.

A, R, IR e, A AL R B E S
[T v BH 245 81K 2% 2% 4. 2003. 200 2) : 101-103.

SHFE 2o, B Al & R = A SR A = (1 43 8 R
SE[T]. HHE2h, 1991, 22(4) : 147-152.

A. S. Shamsur Rouf, Yulihiro O. Mohammad A. Dam-
marane derivatives from the dried fruits of Forsythia suspensa
[J]. Phytochemistry, 2001, 56, 815 818.

Inouye H, Nishioka T. Uber die monoterpenglucoside und
verwandte naturstoffe. XX[ J]. Chem Pharm Bull, 1973, 21
(3):497-502.

Soren D, Henrik F, Soren Rosendal J. Biosynthesis of iri-
doids in Forsythia SPP[ J]. Phytochemistry, 1994, 37(1):
173-178.

ToOEE AR, ER S S 2 R T
[ 24 % 3k, 2002, 27(2) = 120-122.

PR 5% LA RE 245060 A 0 B 456 3f st N7 v 24 24 2804 o
Tl A LR HT AL ] o B v B 2 e el s 2 467 18 3,
2008, 5.



[29]  ABHr, £, % 8, AR AN R o e 4 il Bl [32]  Hiromu K, Mitsuo M, Kaname H. 3-EthyF7-hydroxyph-

SR J] . W ZiFE, 2000, 23( 7) < 397-398. thalide from Forsythia japonica| J]. Phytochemistry, 1975,
[30]  BHATE, T4, oA olr. 3 5 o 1 397 e OB A5 0] R 14, 1676 1677.

R PIZ% ., 1998, 61, 377-379. [33]  WIZRTE, TAEAL, AT . 5 T e B Py L
[31] % i, RAVL, SKIEWI, &% &P — D& N RAR = 0E 28, 1999, 1, 221-226.

(1D [J]. A E 2594027 2%k, 2003, 13(2) : 108-109.

0790



