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Abstract: The chemical structures and pharmacology of triterpenoid compounds in the genus Lysimachia L. are

reviewed. Triterpenoid saponins in this genus, characterized by the oleanane-derived sapogenols, can be classified
into two primary types of 138, 28-oxide ( I ) and A-17-CH,OH ( I ). The chemical transformations of

types I and II sapogenols are also described.
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Fig. 1 Chemical structures of triterpenoid aglycones from the genus Lysimachia
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Fig. 2 Substituents in the saponins from the genus Lysimachia
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Fig. 3 Chemical structures of capilliposides J, L and lysimachoside
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aN-EHERBE AT TR . Kitagawa 55
FHAREE 7K il MBS 2 BRSE(L. mauritiana Lam.). 5& 8k
(L. clethroides Duby)#l /Nt (L. japonica Thunb.)
PR UL AL 2, TR 2 BE 22 13 2 dihydrop-
riverogenin A, M Ji P AR ) Hh 75 21| primulagenin A
A1 dihydropriverogenin A Ifij A i 1T I R K At , T A

R BHREBEYRIEZEEH
Table 1 Saponins (Type I ) from the genus Lysimachia

TEHF IS B3 P3R4 priverogenin B, MWIEBEH 153 2] 5
F A E A (protoprimulagennin A) F1 aegicerin, M
MR RIRE R A TEMRBRKEEAME IR
WEHE W Z= A o] ¥ 46 4 primulagenin A, priverogenin
B W ¥ 4% Y, dihydropriverogenin A, cyclamiretin A
A] £ ¥ 1%, cyclamiretin D (] 4) . Kitagawa 55 (KB

wE BAREE Substituent TR
Compound R, R: R. R, Rs Re Origin

MAHFRLEATA Xyl-(1>2)-Glc-(1—~4)- o -OH, B-H OH CH, CHy a-OH, B-H 123]

Capilliposide A [Gle-(1—>2)]-Ara-

R EH R EHB Xyl-(1->2)-Gle-(1—>4)- a -OH, B-H caproyloxy CH,4 CHy a-OH B-H [23)

Capilliposide B [Gle-(1—>2)]-Ara-

B EEHC Xyl-(1->2)-Gle-(1~4)- a-OH, B-H isovaleroyloxy ~ CH; CH; a-OH B-H 123

Capilliposide C [Gle-(1—2)]-Ara-

M FHF R EED Xyl-(1—>2)-Gle-(1—~4)- a-OH, B-H Glc-O- CH, CH, «-OH, B-H Cap [24]

Capilliposide D [Glc-(1—>2)]-Ara-

MIEEEEEE Gle-(1—2)- Ara- a -OAc, B-H Glc-O- CH; CH; 0 Cap (251

Capilliposide E

M E BT Gle-(1—2)-Gle-(1->4)- a-0OAc, B-H Glc-O- CH; CH; 0 Cap [25]

Capilliposide F Ara-

MEHEEBTG Xyl-(1—2)-Gle-(1—~>4)- a -OAc, B-H Glc-0O- CH; CH,3 0 Cap (261

Capilliposide G [Gle-(1—>2)]-Ara-

M EREHH Rha-(1->2)-Gle-(1—~4)- a -OAc, B-H Glc-O- CH; CH; 0 Cap 126}

Capilliposide H [Glc-(1—>2)]-Ara-

A A R Gle-(1—>2)-Ara- a -angeloyloxy, (6-acetoxy)- CH; CH; o Cap [271

Capilliposide I B-H Glc-O-

Cyclamiretin A-3-O- Xyl-(1—>2)-Gle-(1—>2)- a-OH, B-H H CH; CHO H Mic?®)

[ Xyl-(1—2)-Gle-(1—>2)- [Gle-(1—>4)]-Ara-

[Gle-(1—4)]-Ara]

WIEET C Glc-(1—-2)-Ara- a -OH, B-H H CH; CHO H Dav'®)!

Davuricoside C

HENXEHFD Gle-(1+2)-Glc Amethyl ~ a -OH, 8-H H CH,OH CH; H Dav %

Davuricoside D ester-

HiEREH Gle-(1->2)-Gle A- a -OH, B-H H CH,OH CH; H Day®

EDavuricoside E

Deglucocyclamin I Xyl-(1—>2)-Glc-(1—~4)- a-OH, B-H H CH; CHO H Dav [29
[Gle-(1—>2))-Ara-

Lysikokianoside Xyl-(1—2)-Glc-(1—~4)- a-OH, B-H H CH; CH; H Can2
[Glc-(1—>2)]-Ara-

ENHERE Rha-(1—2)-Gle-(1—>2)- a -OH, B-H H CH; CHO H par®?

Paridiformoside [Glc-(1—>3)]-Glc-

Primulanin A Gle-(1-2)-[Glc-(1—+4)]-  a -OH, B-H H CH;  CHO H Dav?)
Ara-

Primulanin Xyl-(1—>2)-Gle-(1->4)- a -OH, B-H H CH; CH,0OH H Dav??

Ara-

Can Cap .Con .Dav . Thy . Foe Mic T Por 5} MR REB IR candida) FWREFHF(L. capillipes) BT BR (L. congestiflora) FIETE
(L. davurica)-ZKBIE(L. thyrsiflora)s RE (L. foenum-graecum)« /N RFE X (L. microcarpa) MIFEHAE (EHHEE) (L. paridiformis). Can.Cap .
Con.Dav . Thy .Foe Mic and Par represent L. candida, L. capillipes, L. congestiflora, L. davurica, L. thyrsiflora, L. foenum-graecum, L. microcarpa,

L. paridiformis, respectively. & 2 [f]. The same as in Table 2.
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Table 2 Saponins (Type Il ) from the genus Lysimachia
NE-Y.) HUE: Substituent Tk
Compound R, : R, Ry Rs R¢ R, Rs Ry Origin
A Xyl-(1--2)- H H OH CH,OH H H CH, CH; Can
Candidoside Gle-(1—4)- Cap™!
[Gle-(1~2)]-Ara-
L8 3N Gle- RibO H OH  CHO H H CH; CH; Can ™"
Candidoside A
AEEEEHK Xyl-(1-+2)- H H OH CHOH  GIcO H CH; CH; Cap®”
Capilliposide K Gle-(1—>4)-
[Gle-(1—2)]-Ara-
Cyclamiretin D- Xyl-(1—2)- H H OH CH,OH H H CH; CHO Con ]
3-O-[Xyl-(1—>2)-  Gle-(1—~4)-
Gle- (1—~4)-[Gle-  [Gle(1—>2)]-Ara-
(1-2))- Ara]
WEEREH Gle-(1—+2)- H H OH CH,OH H H CH, COOH Day 7
Davuricoside H [Glc-(1—+4)]-Ara-
HIEREHI Gle-(1-2)- H H OH CH,OH H H CH,0H CH; Day Y
Davuricoside I Glc A-
WHEALEHT Gle-(1-+2)- H H OH CH,OGlc H H CH; CH, Day
Davuricoside J Glc A-
HHEAEFK Gle-(1—2)- H H OH CH,OH H H CH, COO-Glc  pgy 1
Davuricoside K [Gle-(1—4)]-Ara-
HIELEHL Gle-(1—2)- H H OH CH,OH H H CH; CHO-Gle pg,
Davuricoside L [Glc-(1—~4)]-Ara-
HEREHM Gle-(1—2)- H H H CH,0H H H CH; COO- Day®!
Davuricoside M [Glc-(1—>4)]-Ara- Glycerin-
GIcA Na
HEEREHO Gle-(1—2)- H H OH CH,OH H H CH; CHO-Glc pg, [
Davuricoside O Glc A-
Foenumoside A Rha-(1—2)- H H OH CH,0OH angelate angelate CH; CH; Foe™!
Gle-(1—2)-
[Gle-(1-—+4)]-Ara-
Foenumoside B Rha-(1—2)- H H OH CH,0Ac OH  angelate CH; CH; Foe™!
Gle-(1—2)-
[Gle-(1—~4)]-Ara-
Foenumoside C Rha-(1—2)- H H OAc CH,OH OH  angelate CH, CH; Foe™
Gle-(1—>2)-
[Gle~(1—>4)]-Ara-
Foenumoside D Rha-(1-+2)- H H OH CHOH angelate H CH; CH; Foe ™!
Gle-(1—2)-
[Glc-(1—4)]-Ara-
Foenumoside E Rha-(1—2)- H H OH CH,OGIlc angelate angelate CH, CH;, Foe™]
Gle-(1->2)-
[Gle-(1—>4)]-Ara-
Helicterilic acid Ac- H  benzoyloxy H COOH H H CH, CH, Day)
Saponin A Gle-(1~2)- H H OH CHO OH H CH; CH, Thy 1
[Gle-(1—4)]-Ara-
Saponin B Gle-(1—+2)- H H OH CHO OH H CH, CH; Thy ™
Gle-(1—4)-
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Fig.4 The genuine and derived sapogenols from the genus Lysimachia
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W, BHREBAFEDNE, SHN IR EHFE
AR

DR EAEY) =5 BT R T el i AR
TR B = AR BN A AL T (RS ALK R SkRIRAE
TARBR K R R A TR K AR BN I N HLAE ,
AVHEE, RVEETEICAE R HENE Y,
B T SRR — P A, WTRS R 7o, R
PE AR K S R Y (NalO,) W 22 18 I\ Bl UKk 8
FIBERF, L. BREAH FTH RN 8 h, &
B, M RN IE T ERK, W £ K
MR RS AR B L, BUE T BEAEEUAH , o)
oo o ANBRAL B (IK) W BA 53 i R [ R /) NalO,, P-4
1 1L, FBRAHR BR B (Na,S,0:) M TH B, BB B IR &
n-BuOH, 15 F R g8 =4, 76 N, f47 T, k.

FMNF=YHE 3% KOH-EtOH ¥ 137 1.5 h, FakE X
R, W pH {E 3 3, H1E T B A HUR MR, 7K B
IETEARARZ P, R TR IET BRE SR
JRHF TCHNR S, B A 4 B RS R T,

2 B =R A

PRKBHEHDPREA M EMEREFHI, &
FEFERN =R UEY. S EREE%—
TR B U F, W B I =R 42K R %
FEAL, ARYE =05 F BB H , o) 43 4 DY R0 F 3R
=ilio HHT, AAJE 7B 2 H) DY =k o B 1E (L

fortunei Maxim) " {25 Bl /K %E B (cycloartenone) *;
T =5 BB (L. clethroide) 1) ) i B B%
(lupeol)® FNEEW (L. dawurica) T 5 EB
(oleanolic acid)Fl B- F M FEHE(B-amyrin)* (/] 5) .

3 HEH

=R EH T HROEEER, AT
BAASNUEER . W capilliposide B il D % 5
Him R AR A-2780 B2F IR B (ICs) 73 3 4 0.1
#10.2 g ml'®2; Foenumoside A.B.C f1 D AR HE
SR MBS . BRAMERESL, B RE
4G, 40 foenumoside E A 1 HI HF E AL BE -1
(COX-1) # 12- fel & 8 (12-LOX) ¥ 14 B
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Fig. 5 Chemical structures of triterpenoids from the genus Lysimachia

FBERERE D I ICs, fE A 3 wmol/L, X} fMLP |
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