Schultz, 8. et al., Phytochemistry, 2000, 54, 325-336

§ 12,14-Triacontanedione :
[{b& 453 4R] BElh AL 5% (Saturated unbranched aldehydes and ketones)
[#:8 7] H:C (CH,) sCOCH:CO (CH:) CHs
(43 FR] CuHu0:
(5 F&]450.787
(BF] Helianthus annuus DIER}
X R
Schultz, S. et al., Phytochemistry, 2000, 54, 325-336

§ 4,6-Tricosanedione
HE&4 53 58] ISR %L &%) (Saturated unbranched aldehydes and ketones)
(#:&=]1H:C (CH) wCOCH:COCH.CH:CH;
(43 FH] CxHO:
(2 F1&])352.599
(EIF] Helianthus annuus DTEH
X #R

Schultz, S. et al,, Phytochemistry, 2000, 54, 325-336, (22BE, &%)

§ 4,6-Tricosanedione; 4-Alcohol

(%4 - 3)4#]4-Hydroxy-6-tricosanone
e B9 R IERG (L& (Saturated unbranched aldehydes and ketones)
(#8:i53K)

[4F 3] CuHuO: O OH

[4F2]354.615 A~~~

(BER] Helianthus  annuus DIEH HaC CHy
X &K

Schultz, S. et al., Phytochemistry, 2000, 54, 325-336, (% B, &)

§ 4,6-Tricosanedione; 6-Alcohol

k%4 - BI4]6-Hydroxy-4-tricosanone

(k&% 53 5 REDT 1L &4 (Saturated unbranched aldehydes and ketones)

(REL]

[43F 2] CsH0: OH O

(5> F&1354.615 c/\/\/\/\/\/\/\/\/'\/u\/\ CH,

(B Helianthus  annuus DI Hs
3 Hk

Schultz, S. et al., Phytochemistry, 2000, 54, 325-336, (5}Bf, &)

§ 6,8-Tricosanedione
He &5 B0 A M 1L & % (Saturated unbranched aldehydes and ketones)
(#1831 H.C (CH) L COCH:CO (CH.) .CH>

(53 FR] CsHuO:

[5F81352.599

(B IR Helianthus annuus OTEH

X R

Schultz, S. et al., Phytochemistry, 2000, 54, 325-336, (4}BE, &R
6,8-Tricosanedione; 6-Alcohol

(k%% - 34 ]6-Hydroxy-8-tricosanone
HE& 58] BRI #16-S % (Saturated unbranched aldehydes and ketones)

[#3EK]
[5F 3] CaHuO: 5 ¢
(537 &]354.615 Hac/\/\/\/\/\/\/\/lK/K/\/\CH3
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(# B ] Helianthus annuus DL
..... % B

Schultz, S. et al., Phytochemistry, 2000, 54, 325-336, (738, &%)

§ 6,8-Tricosanedione; 8-Alcohol .

b4 - Bl 4] 8-Hydroxy-6-tricosanone

({245 551 BE i 2 (L A% (Saturated unbranched aldehydes and ketones)

(#E] OH O

(5T A] CaHuO: /\/\/\/\/\/\/\/'\)k/\/\
(9T B 354.615 HiC"- CHs
[B:JR ] Helianthus annuus OTEX} ‘
./ -
Schultz, S. et al., Phytochemistry, 2000, 54, 325-336, (7B, SER)

§ 4',7,8-Trihydroxyflavanone; (S)-form, 8-Me ether

[{%% - Bl4]4',7-Dihydroxy-8-methoxyflavanone. Heliannone C
e&t448] 7 3R / 1 ¥ (Flavanones; 3 X O-BH#E)
[#:&K]

[53FF] CuHuOs

(43F&1286.284 ocH OH
[ IR] Hetianthus annuus 30 O

MR A L HO
(HiEXE]:[alo” +1.2 (c, 0.1 in CHCL) Q
UV: [neutrall A o 275 ; 325 (MeOH)

[(FOMOT—F g Y e 0
Bk
Macias, F.A. et al., Phytochemistry, 1997, 45, 683, (Heliannones)

§ 4',7,8-Trihydroxyflavanone; (S)-form, 7,8-Di-Me ether
[{tZ % - 3]45] 4 -Hydroxy-7,8-dimethoxyflavanone. Heliannone B
[t &t45r¥E) 7 57K / 1 ¥ (Flavanones; 3 X O-B#E)
(i#ia3]

[43F3] CrHuOs

[543 F&1300.31

(ZR] Helianthus annuus

(FE4R] H &

(el [als” +11.2 (c, 0.1 in CHCL)

UV: [neutral] A na 282 ; 324 (sh) (MeOH)
[(ZFofhOFT— ¥t EEITEER

-3 R
Macias, F.A. et al., Phytochemistry, 1997, 45, 683, (Heliannones)
Rao, Y.K., J. Nat. Prod., 2001, 64, 368-369, (Heliannone B,synth)

§ 1,4,8-Trihydroxy-13-nor-1,3,5,9-bisabolatetraen-11-one

({545 + 54 ] Helinorbisabone

[CAS No.1201288-95-1

HE& ) LR/ A R (Bisabolane sesquiterpenoids) CHs OH
[#E=] HO

(43 F 3] CiHusO4

(57 &1250.294 .

(Z ] Helianthus annuus CHy
(MR BEOA1 N HC X0 OH
(HeBEYeREE]: [ @)™ +3 (c, 0.1 in CHCRL) - 3

- Marcias, F.A. et al., Phytochemistry, 1998, 48, 631-636, (534, H-NMR, C13-NMR)

§ 8,10,15-Trihydroxy-3-oxo-1,4,11 ( 13) -germacratrien-12,6-olide; (1E,4Z6 a 8 8,10 a ) -form,
-90 - '



8-Angeloyl

(CAS No.] 84588-88-5

[ DD CAS No.]103188-56-3

MEEBWAER] 7L X/ T E (Elemane sesquiterpenoids)
(#E3]

MG poc 0

[ F3] CoH20s Y/
(43 F8&1376.405 HaC ooC
(] Helianthus annuus
[(B#MEIBERDY SOL: X% /—), Z DOFVLITEE: 7K, A
F IS HC CH,OH
UV: [neutral]l 2 we 215 (£ 25200); 250 (sh) (& 14700) (E1OH) OH
[neutral]l A . 250 (& 14700) (MeOH) (Berdy) o)

X B
Spring, O. et al., Phytochemistry, 1982, 21, 2551-2553, (538, H-NMR, C13-NMR, UV)
Buschmann, H. et al., Phytochemistry, 1995, 39, 367, (4B, H-NMR)

§ 2,3,4-Trimethylhexane
[CAS No.1921-47-1
[BSIE CAS No.]24418-02-8, 24418-03-9

(1L & 453 58] BE i AL &% (Branched aliphatic hydrocarbons) (:3H(C Fo)2
[H:55) HaCoCH
[+ FH]ICH» H.(l}‘CHa (393,4H-5')-f0rm
[5rF&]128.257 i HCH, ‘
(BRI KO DIED S 52 Bf: Helianthus annuus, Paulownia spp.
HiR

Pham-Delegue, M.H. et al, J. Chem. Ecol., 1989, 15, 329, (43B%)
Yaws, C.L. et al., Hydrocarbon Process. Int. Ed., 1990, 69, 87

§ 10,12-Tritriacontanedione
(LA B B (L &% (Saturated unbranched aldehydes and ketones)
(##:530] H:C (CH:) »COCH.CO (CH.) «CH;
(53 FR] CuHeO:
[5FR]492.867
(B Helianthus annuus O TR}
X AR
Schultz, S. et al,, Phytochemistry, 2000, 54, 325-336

srersnnert ANF (Himehagi) *ssseesns
8 8 EANFRE AN (Polygala japonica Houttuyn) D18,

§ Astragalin; 6"-0- (4-Carboxy-3-hydroxy-3-methylbutanoy) Hom OH
[{t# % - 3£ ] Kaempferol 3-[6-0-( 3-hydroxy-3-methylglutaroyl) o
glucoside] HO COOH
[CAS No.]1157407-84-6

UEE® ] 7 5K /1 ¥ (Flavonols; 4 X O-B#AL)

[#EK]

(53 7] CrHuO:s

(2 FR&]592.509

(X Polygala japonica DE, Citrus aurantifolia @ 10 FERO NI AL EY
[fE1R] M EO¥*K (McOH)

(B IMp 210-213 C

OH OH,C On

X Bk
The Flavonoids: Advances in Research since 1980, (Ed. Harborne, J.B.), Chapman and Hall, London, 1988
Berkow, M.A. et al., Phytochemistry, 1994, 36, 1225-1227, (3-hydroxy-3-methylglutarates)
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§ 2,3-Dihydroxy-24-nor-4(23) ,12-oleanadien-28-oic acid; (2 8,3 B)-form, 3-0-[ B -D-Glucopyranosyl-
(1—+2)-8-D- glucopyranosnde]
k%4 + Fi4]Polygalasaponin XXVII HaC. CHs
[CAS No.]173933-39-6
esa Bl 7N~/ F{Nor-, seco- and abeooleanane ‘

Ho CHzgg CH “ COOH

triterpenoids)
ks

HOH.C.__O._ 0 CHp

E: S OH
[4F 3R] CaHuOwn
(4 FE&]780.948
(# 5] Polygala japonica
(MR EEDOHMER
[HREYEE] [ als” +47.6 (¢, 1.2 in MeOH)
X HR
Zhang, D. et al., Chem. Pharm. Bull,, 1996, 44, 173, (5}, H-NMR, C13-NMR)
Lai, Z. et al, CA, 1997, 126, 297528w, (51 5f)

§ 2,3-Dihydroxy-12-oleanene-23,28-dioic acid; (2 @,3 B8) -form,

2-Ketone HaG CHs
[{t%% - 514]3-Hydroxy-2-oxo-12-cleanene-23,28-dioic acid

L&A EI TN/ A F (Oleanane triterpenoids)

B =)
[4 7] CxHuOs o & COOH
(4 FRB]500.674 crgH‘*
(BEEF]ROEY,» 5B 5NS YRS 22 Polygala japonica HO
(Rl [alo” +76.1 (c, 1 in MeOH) HOOC CH,

3y

Anantaraman, R. et al., J.C.S., 1956, 4369

Morris, RJ. et al, J.0.C., 1961, 26, 1241; 1963, 28, 240, (ECH¥{E)

Eade, R.A. et al,, Aust. J. Chem., 1963, 16, 900, (53&E, HEiEIRE)

Anjaneyulu, A.S.R. et al., J. Indian Chem. Soc., 1978, 55, 1169, (77&f, &)

8§ 2,3.Dihydroxy-12-oleanene-23, 28-d|mc acid; (2 @,3 8)-form, 2-Ketone, 3-0- 8 -D-glucopyranoside,
28.0-[ B -D-xylopyranosyl- (1 = 4) - @ -L-rhamnopyranosyl- (1 — 2) . 8 -D-glucopyranosyl] ester

({24 - 944] Polygalasaponin XXIII HsC. CHs,

[CAS No.]173933-38-5

e&ts 8] 7V /1 F(Oleanane triterpcnoids) CHZOH . CH,OH

(#ER] coo}i?
R G

HOOC CH, Ho o "

[53F 3] CHnOx CH,

[4F&]1103.216 HO 0

(&K1 Polygala japonica °

[HER] SEEB DB F o OH

[HehEyesE]: [ als™ +20.6 (c, 0.85 in Py) OH

pal Y

Zhang, P. et al., Chem. Pharm. Bull., 1996, 44, 173, (Polygalasaponin XXIID

8 2,3-Dihydroxy-12-oleanene-23,28-dioic acid; (2 8,3 8)-form, 3-O0- B -D-Glucopyranoside, 28-0-18
.D-xylopyranosyl- (1 — 4) - @ -L-rhamnopyranosyl- (1 — 2) 8 -D-glucopyranosyl] ester
[{b%4 - B£]Polygalasaponin XXI

.92 .



[CAS No.]173933-36-3

&N 7R A K RVl

{Oleanane triterpenoids) ‘

(5] CH,OH

[53F 3] CoHuOu HO . HO eH

[ F&]1105.232 _ ? CHy on ch,
(&R Polygala japonica HO o

[HEAR] SE R DBy OH HOOC' CH, HORC oM

[HhEXtE]: [ el +31.3 (c, 0.78 in Py)
X ik
Morris, RJ. et al, J.O.C., 1961, 26, 1241; 1963, 28, 240, (EpfE{k)
Gestetner, B., Phytochemistry, 1971, 10, 2221, (triglucoside)
Zhang, P. et al., Chem, Pharm. Bull., 1996, 44, 173, (Polygalasaponin XX

§ 2,3-Dihydroxy-12-oleanene-23,28-dioic acid; (2 8,3 B)-form, 3-0-8-D-Glucopyranoside, 28-0-[ 8
-D-xylopyranosyl-(1 — 4) -@ -L-rhamnopyranosyl-(1 ~> 2) -[ 8 -D.apiofuranosyl-(1 ~ 3) ] -8
-D-glucopyranosyl] ester e o

3 3

[{t%% - B44] Polygalasaponin XXII
[CAS No.1173933-37-4 OH
EEMBEI FINRITR CH,OH 0 H
(Oleanane triterpenoids) 4
(#8353 Hao OH
[3FR] CaHuOx HOH c
2

[5-F8&]1237.348 OH Hooc CHy HOHZC OH
(R ] Polygala Jjaponica HO
[fER] EER DR K OH

[HEEXE]: (2l -1.1 (c, 0.92 in Py)
X R
Morris, RJ. et al,, 1.O.C,, 1961, 26, 1241; 1963, 28, 240, (BoEs{k)
Eade, R.A. et al,, Aust. J. Chem., 1963, 16, 900, (77 BE, #:&8E)
Zhang, P. et al., Chem. Pharm. Bull,, 1996, 44, 173, (Polygalasaponin XXIII)

§ 2,3-Dihydroxy-12-oleanen-28-oic acid; (2 8,3 8)-form, 3-0-[8-D-Glucopyranosyl-(1 — 2)-8
-D-glucopyranoside]

[{E%4 - 514%]Polygalasaponin XX HaC CHs
[CAS No.1173938-31-3

UEE#5 3R] TV~ / 1 B (Oleanane triterpenoids)

(&R ] HO CH COOH

CH,
OH

(5 FH] CaHaOn HO o %;: CH,

[53F&]796.991
(B Polygala Japonica QO
(R EE R ORI D S
[HefEAEE]: [ a]s® +33.5 (c, 1 in Py) 2

X R
Zhang, D. et al,, Chem. Pharm. Bull., 1996, 44, 173, (Polygalasaponin XX)

§ 2,3-Dihydroxy-23-oxo-12-oleanen-28-oic acid; 2 8,3 8)-form HsC CHa

{‘f E%4% - 54] Oleragenin. 2 8 -Hydroxygypsogenin

CAS No.]168570-34-1

HEEMA ] 7L/ 1 K (Oleanane triterpenoids) HO HsC COOH
(E] CH,

(52 F 3R] CuHuOs HO CHy

(53 F &) 486.69 OHC CH,

[# /7] Genin from Polygala japonica

- 93 .



(HIR] gk S & (MeOH)
(Bh =] Mp 296-298 T T
(EeREXEE]:[als” +67.8 (c, 0.59 in MeOH)

X R ----
Mithéfer, A. et al., Nat. Prod. Lett., 1999, 14, 5-10, (Oleragenoside)

§ 2,3-Dihydroxy-23-oxo-12-oleanen-28-oic acid; (2 8,3 8)-form, 3-0-[8.D-Glucopyranosyl-(1— 2)-
8 -D-glucopyranoside] ) ‘ H,C CHy
{54 - 3441 Polygalasaponin XIII

k&Rl 7V~ /1 B (Oleanane triterpenoids)

(=] o, HeS COOH
CH,
HOH,C.__O_ _O Chy
OHC CH,
153 F 3R] CaHessOs HO 0
(4 F8]810.974 ' OH OH
(£ %] Polygala japonica O
(K] BER OBR HOH,C OH
(eiE¥E] [ al” +69.6 (c, 0.97 in MeOH) OH
X B

Maeda, C. et al,, Phytochemistry, 1994, 37, 1131, (538, H-NMR, C13-NMR)
Zhang, D. et al,, Chem. Pharm. Bull,, 1995, 43, 966, (53, H-NMR, C13-NMR)

§ 2,3-Dihydroxy-23-oxo-12-oleanen-28-oic acid; (2 8,3 8)-form, 3-0-[8-D-Glucopyranosyl-(1 — 2)-
B -D-glucopyranoside], B -D-glucopyranosyl ester H3C CHs

[{b%4 - 94 ]Polygalasaponin XIV

eempBlTN~ /1K

(Oleanane triterpenoids) Ho. HeGS co
[RaE] o o Q Ch.OH
HOH,C._.O_ 0 CH e
OHC CH, HO ©OH
[5rF3] CaHrOx HOIQ:O
[4FE]973.116 OH OH
(2] Polygala japonica 0
BER] EEB OB K HOH,C OH
[HeiEXE]:[ als” +48.6 (c, 1.1 in MeOH) OH
3 HR

Maeda, C. et al., Phytochemistry, 1994, 37, 1131, (53RE, H-NMR, C13-NMR)
Zhang, D. et al,, Chem, Pharm. Bull,, 1995, 43, 966, (53#§, H-NMR, C13-NMR)

§ 2,3-Dihydroxy-23-oxo-12-oleanen-28-oic acid; (2 8,3 8)-form, 3-0-[B8-D-Glucopyranosyl-(1—> 2)-
8 -D-glucopyranoside], [ 8 -D-glucopyranosyl- (1 — 2)- 8 -D-glucopyranosyl] ester

[{t%4% + B4] Polygalasaponin XV HyG CHs

E{A=g g 10 eV IS

(Oleanane triterpenoids)

(HEE ] o, HsG co
o}
CHa
HOH,C._O. O CHy o] CH,OH
OHC CH, o] HO OH
(5 FA] CsiHuOs HO o  HOMLC OH
{9+ FRE]11135.258 OH OH
[% ] Polygala japonica g o OH
HER] EEHOBR HOH,C OH
[EREYEEE): (@)™ +15.5 (c, 1.1 in Py) OH
X R

Maeda, C. et al., Phytochemistry, 1994, 37, 1131, (573, H-NMR, C13-NMR)
Zhang, D. et al., Chem. Pharm. Bull., 1995, 43, 966, (778, H-NMR, C13-NMR)
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§ 2,3-Dihydroxy-23-0xo-12-oleanen-28-oic acid; (2 8,3 8)-form, 3-0-[8-D. Glucopyranosyl- (1-+2)-
B -D-glucopyranoside] , [ B -D-xylopyranosyl-(1 — 4) -8 .D- -glucopyranosyl-( 1 — 2) -8
-D-glucopyranosyl] ester HsC CHs
(=4 - B4 ] Polygalasaponin XVI
HeEn gl X/ 1 B

(Oleanane triterpenoids) co

(& =]

CHg
HOM,C.__0O_ 0 HQCWOH

OHC CH;
HOH,C
(53 F3R] CoHuOs
[5+FR]1267.374 HOH,C
[# ] Polygala japonica
(#£1R] |E R DR

[HhEXE]): [ alo” +31.9 (¢, 0.83 in MeOH)

3 HR
Maeda, C. et al,, Phytochemistry, 1994, 37, 1131, (538, H-NMR, C13-NMR)
Zhang, D. et al., Chem. Pharm. Bull,, 1995, 43, 966, (5}Bf, H-NMR, C13-NMR)
Mithbfer, A. et al., Nat. Prod. Lett., 1999, 14, 5-10, (Qleragenoside)

§ 2,3-Dihydroxy-23-oxo-12-oleanen-28-vic acid; (2 8,3 8)-form, 3-0-[8 -D-Glucopyranosyl- (1 — 2)-
B -D-glucopyranoside], [ @-L-rhamnopyranesyl- (1 —2)- 8 -D-glucopyranosyl] ester

(b4 - S'J%]Polyga]asapomn XVII HsG CH,
UEE# ] 7L/ 1 K (Oleanane triterpenoids)
(ER]
co
CH,
HOH,C CH, o) CHOH
(53 F3] C«HuOu OHC CH“ °
(537 8] 1119.259 0
[RF] Polygala japonica
HEREER OME HOM,C OH
(Pl E]: [ als* +12 (c, 0.5 in MeOH) OH
3 R

Maeda, C. et al., Phytochemistry, 1994, 37, 1131, (##, H-NMR, C13-NMR)
Zhang, D. et al,, Chem. Pharm. Bull,, 1995, 43, 966, (43, H-NMR, C13-NMR)

§ 2,3.Dihydroxy-23-0x0-12-oleanen-28-oic acid; (2 8,3 8)-form, 3-0-[8-D- Glucopyranosyl- 1—2)-
B -D-glucopyranoside] , [ 8 -D-xylopyranosyl-( 1~ 4) -a -L-rhamnopyranosyl-( 1 — 2) -8
-D-glucopyranosyl] ester H3C CHy

[{k2#4 - $]4]Polygalasaponin XVIII

LS5 8] 7L/ 41 K (Oleanane triterpenoids)

(M=) c
HOM,C chre ObCIﬁOH
onc oHe {:é
[ﬁ?ﬁ] CssHs: O OHO OH
[543 FRB]1251.375
(# 5] Polygala japonica HOH,C OH
(MR EFROHE OH

[HeBEXE]:[alo™ +0.8 (c, 1.19 in Py)
X R -
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Maeda, C. et al., Phytochemistry, 1994, 37, 1131, (43 #, H-NMR, C13-NMR)
Zhang, D. et al., Chem. Pharm. Bull,, 1995, 43, 966, (58#, H-NMR, C13-NMR)

§ 2,3-Dihydroxy-23-oxo-12-oleanen-28-oic acid; (2 8,3 8)-form, 3-0-[8-D-Glucopyranosyl- (1—2)-
8 -D-glucopyranoside] ., [ S8 -D-xylopyranosyl-(1 — 4) -@ -L-rhamnopyranosyl-(1 = 2) -[ 8
.D-apiofuranosyl- (1 —* 3) ). 8 .D-glucopyranosyl] ester '

{{t5:4 - 514 ] Polygalasaponin XIX HaC CHq
a5 5L/ 1 F (Oleanane triterpenoids)
R
Ho. HeG co
CH o ° CH,OH
HOH.C.__0O. O CHy 2
OHC CH, 0 O OH
o : HO 0 HiC OH
Eﬁ?’it] CoHi2022 OﬁoH d OHHO (o]
[4>F8]1383.491 OH
[ZF] Polygala japonica HOH,C o OH o HO CHOH
(AR EE R OB A OH
[HepeeEE): [als™ -10.6 (c, 0.71 in Py) OH
3R

Maeda, C. et al., Phytochemistry, 1994, 37, 1131, (47#, H-NMR, C13-NMR)
Zhang, D. et al., Chem. Pharm. Bull., 1995, 43, 966, (73&f, H-NMR, C13-NMR)

§ 2,3,23-Trihydroxy-11,13 (18) -oleanadien-28-oic acid; (2 8,3 8)-form

L&t 8] 7 VR /1 F (Oleanane triterpencids) - H.C CH.OH
(3] Ho
HO
[53F 3] CxHuOs
[43F£]486.69
(BRI kM 5B SND TR =2 Polygala japonica
[LHEEEE): [ alo” -89.6 (c, 0.31 in MeOHD HsC CHg

X #R
Zhang, D. et al., Chem. Pharm. Bull,, 1996, 44, 173, (53, H-NMR, C13-NMR)

§ 2,3,23-Trihydroxy-11,13 (18) -oleanadien-28-oic acid; 2 8,3 8)-form, 3-0- 8 -D-Glucopyranoside
HsC_ CHa

({4 - 58] Polygalasaponin XXV P
[CAS No.]173938-32-4 COOH
He&ta 3R] 7 VX /-1 F (Oleanane triterpenoids) HO HsC
[i5E ] ' OH CH,
(A FRICuHxOn HO. o
(4F8]648.832 o HsC CHOH
(ZIR] Polygala japonica HO :
(HER] e B DK} A HOH,C’
(teheXtEE]:Lals” -70.6 (c, 0.86 in Py)
X HR

Zhang, D. et al., Chem. Pharm. Bull,, 1996, 44, 173, (%##, H-NMR, C13-NMR)

§ 2,3,23-Trihydroxy-11,13 (18) -oleanadien-28-oic acid; (2 8,3 B8)-form, 3-0-[ 8-D-Glucopyranosyl- (1
— 2)- B -D-glucopyranoside]

[{£%#% « B8] Polygalasaponin XXVI

[CAS No.]1173938-33-5

HE&WE] 7 )L/ 1 1 (Oleanane triterpenoids)

(&)

- 06 -



HOH,C
0
[53F 2] CHuO1s HO O HO
(5 F&1810.974
(EIR] Polygala japonica HO o)
(PR EE B D) F O  HC CH,OH
[EerEABE]:[alo® +52.1 (c, 0.98 in Py) HOH,C

3R
Zhang, D. et al., Chem. Pharm. Bull., 1996, 44, 173, (5}##, H-NMR, C13-NMR)

§ 2,3,27-Trihydroxy-12-oleanene-23,28-dioic acid; (2 8,3 B)-form, 3-0-8 -D-Glucopyranoside, 28-0-
[ 8-D-xylopyranosyl- (1 — 4) - & -L-rhamnopyranosyl- (1 — 2) - 8 -D-fucopyranosyl] ester

[{E%4 « 48] Polygalasaponin XXVIII OH
[CAS No.]176182-01-7 °>/:§’°”
HEE#53 48] 7L~/ 1 R (Oleanane triterpenoids)

(g HG O OH

HOH:C CH,
CH
(472 CoHuOu o onHC ’
(4 FR&]1105.232 HOOC CHy
(&[F] Polygala japonica HO o]
[fER]BEROBEK 0 OH
[EEAE]:[2]s® -1 (¢, 0.52 in McOH) HOR,C

.y
Zhang, D. et al,, Chem. Pharm. Bull,, 1996, 44, 173-179; 810-815; 2092-2099, (Polygalasaponins)

§ 2,327-Trihydroxy-12-oleanene-23,28-dioic acid; (2 8,3 B)-form, 3-0-8-D-Glucopyranoside, 28-0-
[ 8 -D-xylopyranosyl-(1 ~ 4) - & -L-rhamnopyranosyl- (1 = 2)-[ 8 -D-apiofuranosyl-(1 — 3)}.8
-D-fucopyranosyl] ester CH,OH

[{L2% - B14]Polygalasaponin XXIV OH

[CAS No.1173967-53-8
HEE#aEI TN/ 1 R
{Oleanane triterpenoids)

[#E]

(73 F3] CaHnOn

(53 FR’]11253.347 HO
[(ER] Polygala japonica

(IR e B DR HO
(HehEXEE]:[als® +1.1 (c, 0.92 in Py) HOM,C
paiy
Zhang, D. et al., Chem. Pharm. Bull., 1996, 44, 173-179; 810-815; 2092-2099, (Polygalasaponins)

8 2,3,27-Trihydroxy-12-oleanene-23,28-dioic acid; (2 8,3 8)-form, 3.0- 8 -D-Glucopyranoside, 28-[ 3
-D-apiofuranosyl-(1 = 3) -[ a -L-arabinopyranosyl-(1 —+ 3) -8 -D-xylopyranosyl-(1 — 4) ] .a
-L-rhamnopyranosyl-(1 — 2)-[(— 4)-(3,4,5-trimethoxycinnamoyl) ] -6-deoxy- 8 -D-galactopyranosyl)
ester :

[{k%4 - Bi4&]Onjisaponin F.

Polygalasaponin XXXI

(CAS No.]79103-90-5
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&5 58] 5V 7 1 K (Oleanane triterpenoids)

(#is3)

93 FA] CsHinnOw

[4rF ] 1589.688
(EEVROH#MMN S 28 Polygala
tenuifolia, Polygala japonica
HEiR1E (E1OH)

(A Mp 246-249 C (535%)
(HehEYeE]: [alo” -10.7 (¢, 1.15 in HO
MeOH)., [alo® -12 (c, 025 in
MeOH)

HOH,C

3 HR

Zhang, D. et al., Chem. Pharm. Bull.,, 1996, 44, 173-179; 810-815; 2092-2099, (Polygalasaponins)

§ 2,3,27-Trihydroxy-12-oleanene-23,28-dioic acid; (2 8,3 B)-form, 3-0- 8 -D-Glucopyranoside, 28-0-
[ B -D-galactopyranosyl-(1 — 5) -8 -D-apiofuranosyl-(1 — 4) -8 -D-xylopyranesyl-(1 —> 4) -a
-L-rhamnopyranosyl- (1 = 2) - B -D-fucopyranosyl] ester
k%4 - 314 ] Polygalasaponin XXIX

[CAS No.]176182-02-8

K=y o - 1had e By

(Qleanane triterpenoids)

OH

HO
OH
HOHC™ N

OH.C

' fo) o] OH
cooﬁ OH ch, 0
‘ 0.9
(43 %3] CuHinOn H HG e L, oM
[ F&E11399.49 HO___{Hooc gl
[&I5] Polygala japonica HO ¢ o
(R EEROHE OH

(e E):[als® -112 (c, 2.8 in MeOH)

HOH,C

Zhang, D. et al., Chem. Pharm. Bull., 1996, 44, 173-179; 810-815; 2092-2099, (Polygalasaponins)

§ 2,3,27’-Trihydrdxy-12-oleanene-23,28-dioic acid; (2 8,3 8)-form, 3-0- 8 -D-Glucopyranoside, 28-0-
[ 8 -D-galactopyranosyl-(1 = 4) - 8 -D-xylopyranosyl-(1 = 4) - @ -L-rhamnopyranosyl-(1 = 2)-[ 8
-D-glucopyranoesyl- (1 — 3) ] [4-methoxycinnamoyl- (— 4) ] - 8 -D-fucopyranosyl] ester

({4 - 4] Polygalasaponin XXX OCH;z
[CAS No.]176182-03-9
et o] 5V /-1 K (Oleanane
triterpenoids) N
(R0 e | POC oM
3
' " cod b Hd OH

o e

OH
HOH,C OH
CH,
0
CHs o OH

[43F 3] CoHunOse HO  OHME ‘® o il °
[5-F&]1589.688 HO 0 HO  ©OH
(& Polygala japonica 0 OH

(MR ‘EEROHK HOH.C
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[EeBEXEE]: (alv” -1.1 (c, 0.46 in MeOH)
X Bk
Zhang, D. et al., Chem. Pharm. Bull, 1996, 44, 173-179; 810-815; 2092-2099, (Polygalasaponins)

§ 2,3,27-Trihydroxy-12-oleanene-23,28-dioic acid; (2 8,3 8)-form, 3-0- 8 -D-Glucopyranoside, 28-0-
[ @ -L-arabinopyranosyl-(1 — 3) - 8 -D-xylopyranoesyl- (1 — 4)-[ 8 -D-apiofuranesyl- (1 — 3)].q
-L-rhamnopyranosyl-(1 — 2) -[ @ .L-rhamnopyranesyi-(1 — 3)]- [4-methoxycinnamoyl-(— 4)1-8
-D-fucopyranosyl] ester CHy

[{E%% - Bi4]

OH
Polygalasaponin X3XXII H3co—©—f\coo Q
[CAS No.]176182-04-0 H3C 0 o on
k&M arBIFNRIA R o OOH s o oH
(Oleanane triterpenoids) QQ_O o \c@
X co0
[R:E=) - O O o
HO o OH
H CH, CH,OH
CHq ng OH
[ F 2] CrHinO " Ao e
rok1nal)s Hy

[(2TF&]1675.778 HO 0
(EF] Polygala japonica HOH.C 0 OH
(R EEROHF 7

(HEESEE]: [ a1o® -6.6 (c, 0.48 in MeOH)
. X &
Zhang, D. et al., Chem. Pharm. Bull., 1996, 44, 173-179; 810-815; 2092-2099, (Polygalasaponins)

§ 2,3,23-Trihydroxy-12-oleanen-28-oic acid; (2 @,3 8)-form
(k%4 - 34] Arjunolic acid

[CAS No.]1465-00-9

MEE#54R] 7V ) 1 K (Oleanane triterpenoids)

[BER] HO
[5+F3] CuHaOs

(53T B&]488.706 HO
(ER] Terminalia arjuna, Tristania conferta, Prunella vulgaris, Polygala HOH,C' CH,
Jjaponica, Metrosideros umbellata, Psidium guajava, Mitragyna ciliata, & Ol

(ER] #R (Me.CO)

[B=IMp 337340 C

(HehEXtEE]: (21" +63.5 (c, 0.5 in E1OH)

3 Bk
Anaijo, FW.L. et al,, J. Nat. Prod., 1990, 53, 1436, (Arjunolic acid)

Liang, 1. et al., Yaoxue Xuebao, 1993, 28, 836; CA, 120, 101999;, {Arjunolic acid 3-glucoside)

§  2,3,23-Trihydroxy-12-oleanen-28-oic acid; (2 8 3 8) -form, 3-0-B -D-Glucopyranoside, 8
-D-glucopyranosyl ester ,
[{t%4 - Bi#]Polygalasaponin 1. Asterbatanoside C

[CAS No.]162901-83-9 HaC_ CHg
(EEmaB|IFIANR/ 4K

(Oleanane triterpenoids) ‘ CH,OH
(&) 0

[53F 2] CoHaO:s CH 6. CO0 OH
(4 F#)812.99 HOH,C HO ‘

(&) 4ster batangensis, Q CH,3

Polygala japonica HO 0] HO OH
(tER] MER DFY K HOH,C' CH,

(R =Mp 231-233 C HO  OH

[FLEEXED: [als +29.18 (, 0.49 in
MeOH). [a]s” +25.7 (c, 1.07 in MeOH)
[ZEDOMD T —FICAS stereochem. descriptor of Asterbatanoside C is defective. Erroneously assigned the

- 99 .



same registry number as Arjunolitin

-------- X ER
Shao, Y. et al., Nat. Prod. Lett., 1994, 5, 233, {Asterbatanosides)

Zhang, D. et al., Chem. Pharm. Bull,, 1995, 43, 115; 996, (Polygalasaponins)

Shao, Y. et al., Phytochemistry, 1996, 41, 1593-1598, (Asterbatanqside B, Asterbatanoside C)

§ 2,3,23.Trihydroxy-12-oleanen-28-oic acid; (2 8,3 8)-form, 3-0- B -D-Glucopyranoside, 28.0-[a
-L-rhamnopyranosyl- (1 — 2)- 8 -D-glucopyranosyl] ester
k%4 - 34 ]Polygalasaponin I MsC. CHa

[CAS No.] 162857-62-7
[t 2 %45 8] 5 V< / 4 K (Oleanane ‘ CHZOH

. . o 4
triterpenoids)
THER) ™ “ €0 OH

HO HO
[ F K] CabinO oH ‘@ Chy d on
[ FE]959.133 HO 1) o

(5] Polygala japonica O HOH,C CHs HO CH,
R EERIOBR HOH,C

[HehErtEl:[als” 0 (c, 0.85 in MeOH) o HO  OH

X
Zhang, D. et al., Chem. Pharm. Bull., 1995, 43, 115; 996, (Polygalasaponins)

§ 2,3,23-Trihydroxy-12-oleanen-28-oic acid; 2 8,3 8).form, 3-0-8-D-Glucopyranoside, 28-0-[a
-L-rhamnopyranosyl- (1 — 2)- [ 8 -D-apiofuranosyl- (1 — 3)]- 8 -D-glucopyranosyt] ester

({24 - B4 ]Polygalasaponin IIf
[CAS No.]162857-63-8
bR EI TR/ 1K

(Oleanane triterpenoids)

(AR HOH,C, HO
[3FR] CoHuOx o}
[4+F&]1091.249 HO o
(B8] Polygala japonica HOH,C CHa
[(ERIEEHOHE HO  OH
(il [als” -11.5 (, 0.39 in HO  OH
MeOH)
3 #R

Zhang, D. et al,, Chem. Pharm. Bull., 1995, 43, 115; 996, (Polygalasaponins)

§ 2,3,23-Trihydroxy-12-oleanen-28-0ic acid; (2 8,3 8)-form, 3-0-8-D-Glucopyranoside, 28-0-[8
-D-xylopyranosyl-(1 = 4) - @ -L-rhamnopyranosyl-(1 — 2) -[ 8 -D-apiofuranosyl-(1 — 3) -8
-D-glucopyranosyl] ester :
[{tZ4 + 54]Polygalasaponin [V

[CAS No.]162857-64-9

fb&saE] >R/ 4 F (Oleanane
triterpenoids) HO,

3] o

0O HOH,C CH
14+ P R] CuHuOn HOM,C R

[53F]1223.364

(5] Polygala japonica

(MR EERDH R

[efetE]:(a)s” -10.8 (c, 0.51 in MeOH)
3 #R
Zhang, D. et al.,, Chem. Pharm. Bull,, 1995, 43, 115; 996, (Polygalasaponins)

§ 2,3,23-Trihydroxy-12-oleanen-28-oic acid; (2 8,3 B)-form, 3-0-B-D-Glucopyranoside, 28-0-[8
-D-xylopyranosyl-(1 — 4) -[ 8 -D-apiofuranosyl-(1 — 3) ] . @ -L-rhamnopyranosyl-(1 — 2) -8
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-D-glucopyranosyl] ester
(b #4 + B4 ] Polygalasaponin V

[CAS No.]162857-65-0 OH
[eemaBEl TN/ 1
F (Qleanane triterpenoids) oH CH o
(5= o
HO o OH
HO OH HO 0O OH

4 FR] CoHuOr HO {S\
(rFE]1223.364 g
(B[] Polygala japonica HOH,C
(R EER DX
e E]: [a]o” -16.7 (c, 0.48 in MeOH)

X Bk
Zhang, D. et al.,, Chem. Pharm. Bull,, 1995, 43, 115; 996, (Polygalasaponins)

§ 2,3,23-Trihydroxy-12-oleanen-28-0ic acid; (2 8,3 8)-form, 3-0-[8-D-Glucopyranosyl-(1—2).8
-D-glucopyranaeside], 28-0- 8 -D-glucopyranosyl ester
b4 - Bl4&)

Polygalasaponin VI ' HO, HaC. CHj

[CAS No.)162857-66-1

HLAms R FIL </ 1 K HOHC— ~HzOH

(Oleanane triterpenoids) HO OH
OH

[B5ER]
(43 F ] CuHxOm HO{&
(5 FR&]975.132 o

(& IR] Polygala japonica

MR EER ORYE
(HfEXE]: [a]s” +28.3 {c, 1.15 in MeOH)

X HR
Zhang, D. et al., Chem. Pharm. Bull., 1995, 43, 115; 996, (Polygalasaponins)

8 2,3,23-Trihydroxy-12-oleanen-28-oic acid; (2 8,3 8)-form, 3-0-[8-D-Glucopyranosyl-(1—2)-8

-D-glucopyranoside), 28-0- [ @ -L-rhamnopyranosyl- (1 — 2)- 8 -D-glucopyranosyl] ester

({24 - B4]Polygalasaponin VII

ECAS No.] 162857-67-2 HO ~ OH
LBl TR/ 1k

{Oleanane triterpenoids) HOH.C OH
(8] 0 HO
[537] C«HuO:

(5 FB11121.275

0]
(EIR] Polygala japonica G HOHzc CHg HOQ'CH:;
[HER] BER DR * ' HOR;C
[EhEtE]:{als” +1.2 (c, 0.84 in MeOHD HO  OH

X R
Zhang, D. et al., Chem. Pharm, Bull., 1995, 43, 115; 996, (Po]ygalasaponins)

§ 2,3,23-Trihydroxy-12-oleanen-28-oic acid; (2 8,3 8)-form, 3-0-[8-D-Glucopyranosyl-(1—2)-8
-D-glucopyranoside] , 28-0-1 8 -D- aplofuranosyl-(l - 3-[a -[prhamnoigyranosyl-( 1— 21-8
-D-glucopyranosyl] ester C

[{t%% - B4 ] Polygalasaponin  VIII

HOM,C OH CHZOH
[cAS No.]162857-68-3 o o}
UEEBE TR/ A1 K HO  oHo_~JF co0 o1 on
E%ﬁéﬂ%{}e triterpenoids) HO o CH, g 00 CH,OH
[4FR] CuHuOx Hord  HOH:C” CHa HO cHO
(5 F8&]1253.391
[#I5] Polygala japonica HO  OH
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[{ER] EE RO R
[EehEeE]:{als”® +10.6 (c, 1.04 in Py)

g S

Zhang, D. et al,, Chem. Pharm. Bull,, 1995, 43, 115; 996, (Polygalasaponins)

§ 2,3,23-Trihydroxy-12-oleanen-28-oic acid; (2 8,3 8)-form, 3-0-[B-D-Glucopyranosyl- (1—+2)-8

-D- glucopyranosnde]
-D-glucopyranosyl] ester
(b2 - 5 %]
Polygalasaponin [X

[CAS No.]162857-69-4
EEBmaBIT AR/ AF

HO

oH HCJiBHC O
HOH,C OH g oH CHs
0 o)
CH

28-0-[ B -D-xylopyranosyl-(1 = 4) -@ -L-rhamnopyranesyl-(1 - 2) -8

(Oleanane triterpenoids) HO  OHO co o) 0.0
%ﬁ% CsHuOx HO‘C&O <« HO  ©oH OI,lOH
[ﬁ:f‘gj 1253.391 HOH,C HOH;C CH3 OH
[#/5] Polygala japonica
[HE4R] EEE BRI D¥ R
(M : [ alo™ -1.3 (c, 0.38 in MeOH)

3 HR

Zhang, D. et al., Chem. Pharm. Bull., 1995, 43,.115; 996, (Polygalasaponins)

§ 2,3,23-Trihydroxy-12-oleanen-28-cic acid;

-D-glucopyranoside] ,

2 8,3 B)-form,

-D-apiofuranosyl- (1 — 3)1- 8 -D-glucopyranosyl] ester

{e%4 - B4 ]Polygalasaponin X
[CAS No.]162857-77-4
it P Al ZaW A s

(Oleanane triterpenoids)

(g =]

(53 F R CuHioOs

(58] 1385.506

(%R ] Polygala japonica

(MER] &2 B O
[tefEXtmE):lals® +17.2 {, 032 in Py)

HOH,G,

HOH,C oroH " >>-_—-<
2_5/ HoC
O H3C OH H3C

Q Hy

3-0-[ B-D-Glucopyranosyl-(1 = 2)- 8
28-0-{ B -D-xylopyranosyl-( 1~ 4-a -L-rhamnopyranosyl-(1 — 2) -[ 8

HO OH
HOHZC OH _2}

o OH CHOH,

HOH,C  OH

P

Zhang, D. et al., Chem. Pharm. Bull 1995 43, 115; 996, (Polygalasaponins)

2,3,23-Tnhydroxy-12 -oleanen-28-oic acid;

2 8,3 B)-form,

-D-glucopyranoside], 28-0- [ 8 -D-glucopyranosyl- (1 = 2) - 8 -D-glucopyranosyl] ester

(k%% - B4 ] Polygalasaponin XI
[CAS No.]168570-26-1
UeemrEI T/ 1R

(Oleanane triterpenocids)

(#8551

[543+ F ] CuHusOss

(4 TFRI1137.274

[(Z =] Polygala Jjaponica
HERIBEEHOHE

[HLEEYEE]: L]’ +30.6 (c, 0.62 in McOH)

HOHZC
HO cna
HOHzc-S}OH HyC
HO,
HOHzc 0|-|
o on
HOH,C  OH
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................................... < it -
Zhang, D. et al,, Chem. Pharm. Bull., 1995, 43, 115; 996, (Polygalasaponins)

§ 2,3,24-Trihydroxy-12-oleanen-28-oic acid; (2 @,3 @)-form
[CAS No.] 88586-19-0

UL S5 4R] 7)1 X/ A I (Oleanane triterpenoids) HaC_ CH,
[E=]

[53F 3] CoHuO:

(537 5] 488.706

(BB KDY A & 53 BE: Polygala japonica, HO CH COOH

Prunella vulgaris

(HHIR] %5 (MeOH) (as Me ester) o CH,
[Ads2]Mp 280-282 C (Me ester)
(HeREXEE]: [ als” +59.6 (c, 1 in CHCL) (Me ester) HOH,C  CH,

pral 1 g

Kojima, H. et al., Phytochemistry, 1986, 25, 729; 1987, 26, 1107, (53R, #:&BE, C13-NMR)
Ngounou, F.N. et al., Phytochemistry, 1987, 26, 3080, (5B, HERTE)

Yamagishi, T. et al., Phytochemistry, 1988, 27, 3213, (4B, #& 5 #i5)

Sashida, Y. et al., Phytochemistry, 1994, 35, 377, (538, H-NMR, C13-NMR)

8 8 EANERA F v ANF (Polygala tenuifolia Willdenow) DL,

§ 1,5-Anhydroglucitol; D-form

[CAS No.]154-58-5 HO

(1L & 915 58] 5L (1,5-Anbydrosugars), BA{EH (Hexitols) m
[#552]

[5FR] CHOs HO CH,OH
[+ F&]164.158 OH

[ZF]Occurs in Polygala tenuifolia, Polygala vulgaris, Polygala amara, Polygala senega and in human
cerebrospinal fluid
(R1Mp 142-143 C
[Fehe ][ a]o™ +42.3 (c, 0.84 in H:0)
[HR5E7T] Sigma:A0511
B
Wiggins, L.F., Adv. Carbohydr, Chem., 1950, 5, 191, (L E 2—)
Elvebak, L.E. et al., Carbohydr. Res., 1995, 274, 85-97, (35iE{k)

§ 1,5-Anhydroglucitol; D-form, 6-0- (3,4,5-Trimethoxycinnamoyl)

[fL%4 - 5i4] Tenuifoliside D HCO  OCH,
[CAS No.)139726.38-8 ?

(1t & 45 %0 BiE 95 & 1 (Simple phenylpropanoids), OCH;,
BRIRKALH) (Hexitols), BR7K{E4 (1,5-Anhydrosugars) HO

[HiER] 0 —
(5 F 3] CuH20s HO co0
(5 FHB]384.382

(B Polygala renuifolia DIB OH
[HER] e B DRy R
(EREEE]: [ @ )o™ +24.6 {c, 1.66 in MeOH)

3 Hk
Ikeya, Y. et al., Chem. Pharm. Bull., 1991, 39, 2600, (Tenuifoliside D)

8 B-Carboline-1-carboxylic acid; Butyl ester

({24 - §)4] 1-Butoxycarbonyl- 8 -carboline. 1-Carbobutoxy- 8 -carboline
[CAS No.]153535-98-9

UESW5 ] 7L 01 RAEE# (8 -Carboline alkaloids)

[H83E3]
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Eﬁ?it} CisHisN:0: ' H o
[4rFR1268.315 N
(BE]ROEHHSESNSBTIIN AT B Polygala tenuifolia. /i SN
Component of Yuan Zhi

(RsIMp 95
pal 73

Jin, B. et al, CA, 1994, 120, 240067s, (5}, buty] ester)

8 B-D-Fructofuranosyl 8 -D-glucopyranosyl-(1—3)- . o0
B -D-glucopyranosyl- (1 — 3)-[ B -D-glucopyranosyl-
O

M
(1 - 2)]- @-D-glucopyranoside; 1°,4*-Bis (4-hydroxy- H,CO Pio)‘/ﬁ 0 )0

o B

E-cinnamoyl), 2"-benzoyl, 6°-Ac i 1
({24 « 544] Tenuifoliose K CHOH 1o °"'=°g

[CAS No.]147742-16-3 @02/ o Cou

UL &t iE] BB % &K (Simple phenylpropanoids), HO HO

B7K L4 (Oligosaccharides) OH OH
(ER] HOHC O]

[ F3] CxHnOn @L

(4 FE&11267.161 cop €O
{# 5] Polygala tenuifolia é
[MR1BEK - ZKMY

(erEseE] [als” 3.2 (c, 0.7 in H:0) ¢
UV: [neutrall A = 229 (log £ 4.58); 299 (sh) log € 4.63); 314 (log & 4.7) (MeOH)

3 #R
Miyase, T. et al.,, Chem. Pharm. Bull,, 1991, 39, 3082; 1992, 40, 2741, (538#, UV, H-NMR, C13-NMR)
Saitoh, H. et al., Chem. Pharm. Bull., 1994, 42, 1879, (538, UV, H-NMR, C13-NMR)

§ B -D-Fructofuranosyl B -D-glucopyranosyl-( 1 = 3) -8 -D-glucopyranosyl-( 1 — 3) -[ B
.D-glucopyranesyl- (1 — 2) ] . & -D-glucopyranoside; 1°,4*-Bis (4-hydroxy-E-cinnamoyl} , 2"-benzoyl,
4",6*-di-Ac :

{24 - 4] Tenuifoliose J , COOCH,
[CAS No.]147742-15-2 Ho o
({2457 48] Bk L4 (Oligosaccharides), choo? o >
Q
o]

B E3¥ &K (Simple phenylpropanoids)

0| 0 0
(#i53] con w2 croH §
Q OH
OH (o]
HO HO
OH OH
HOHC 0.
H
[3FR] CsH»0x cop ©OP
[4F£)1309.198 “
(&) Polygala tenuifolia
(MR ¥R « —KFndh
{HhEXE]:[als™ -35.9 (c, 1.4 in MeOH) OH
UV: [neutral]l A . 229 (log £ 4.45); 300 (sh) (log & 4.61); 314 (log € 4.67) (MeOH)

bl
Miyase, T. et al., Chem. Pharm. Bull., 1991, 39, 3082; 1992, 40, 2741, (438, UV, H-NMR, C13-NMR)
Saitoh, H. et al., Chem. Pharm. Bull., 1994, 42, 1879, (538, UV, H-NMR, C13-NMR)

§ B -D-Fructofuranosyl B -D-glucopyranosyl-(1 — 3) .8 -D-glucopyranosyl-( 1 — 3) -[ 8
-D-glucopyranosyl- (1 — 2) ] - @ -D-glucopyranoside; 1°,4*-Bis (4-hydroxy-E-cinnamoyl) , 2"-benzoy),

- 104 -



6",6"‘-di-Ac COOCH,
HE#4 + 54 ] Tenuifoliose 1 HO

[CAS No.]147742-14-1 H.COO ] ©

(b &5 5] B S E 1 (Simple phenylpropanoids), : o °| >Ol

BR7R{E# (Oligosaccharides) o

ot 0
[%JEEC] CH,OH HO 0 CH,OH
o) G,
OH
OH OH
HO HC
H OH

o
HOH.C 0.
Hi
(4 7RI CoHnOx 7 J
[2-F8]1309.198
(ER] Polygala tenuifolia
HERITMIR+ 1-12H:0
(BEREAET: [alv™ -9.1 (¢, 1 in MeOH) OH
© UV: [neutral] A .. 229 (log ¢ 4.54); 296 (sh) (log € 4.55); 315 (log £ 4.64) (McOH)

X K
Miyase, T. et al., Chem. Pharm. Bull., 1991, 39, 3082; 1992, 40, 2741, (58, UV, H-NMR, C13-NMR)
Saitoh, H. et al,, Chem. Pharm. Bull,, 1994, 42, 1879, (438, UV, H-NMR, C13-NMR)

§ B -D-Fructofuranosyl 8 -D-glucopyranosyl-( 1 — 3) -8 -D-glucopyranosyl-{ 1 — 3) -[ 8
-D-glucopyranosyl- (1 ~ 2) ] . & -D-glucopyranoside; 1°,4"Bis (4-hydroxy-E-cinnamoyl) , 2°-benzoyl,
4°,6",6"°-tri-Ac

({24 - 314 ] Tenuifoliose H Ho COOCH
[CAS No.]147742-13-0 L—o

(L &5 58] BRFFHK (Simpie phenylpropanoids), H,CO0 , o
BeIR{E# (Oligosaccharides) 0, 0 o]
[F530) o o

CH,OH
O,
OH
OH
HO

OH
HOH,C O
H
[53FR] CaHnOn coo
(5 F8]1351.235 coo
(BF] Polygala tenuifolia z
[T - —AkFsy
[HEHEXEEE]: [ @]v™ -26.3 (¢, 1.9 in MeOH)
UV: [neutrall A . 229 (log & 4.55); 301 (sh) (log £ 4.6); 315 (log & 4.67) (MeOH) OH
3C ik

Miyase, T. et al,, Chem. Pharm. Bull., 1991, 39, 3082; 1992, 40, 2741, (738, UV, H-NMR, C13-NMR)
Saitoh, H. et al., Chem. Pharm. Bull,, 1994, 42, 1879, (73, UV, H.NMR, C13-NMR)

8 8 -D-Fructofuranosyl 8 -D-glucopyranosyl-( 1 — 3) -8 -D-glucopyranosyl-( 1 — 3) -[ 8
-D-glicopyranosyl-( 1 — 2) ] -@ .D-glucopyranosige; 1*.( 4-Hydroxy-E-cinnamoyl) , 4*-( 4-0-«
-D-rhamnopyranoesyloxy-E-
cinnamoyl), 2°-benzoyl, 4°,6",6°-tri-Ac
({e#4% - B4 ] Tenuifoliose L
[CAS No.]147742-17-4
L& %5 5] B F B K (Simple phenylpropanoids)
R KAEY) (Oligosaccharides)
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g R]

(4> F3] CoHuOn

(5 F&]11497.378

[(E ] Polygala tenuifolia
R B%+ 3:12H:0
(efEE] [ als™ -59.2 (e, 0.9 in MeOH) OH
UV: [neutral] A = 228 {log & 4.57); 299 (sh) (log & 4.64); 309 (log & 4.66) (MeOH)

- X ®R
Miyase, T. et al,, Chem. Pharm. Bull., 1991, 39, 3082; 1992, 40, 2741, (538, UV, H-NMR, C13-NMR}
Saitoh, H. et al, Chem. Pharm. Bull,, 1994, 42, 1879, (538, UV, H-NMR, C13-NMR)

8§ B .D-Fructofuranosyl B8 -D-glucopyranosyl-{ 1 = 3) -8 -D-glucopyranosyl-( 1 = 3) -[ B
-D-glucopyranosyl-(1 — 2) ] - @ -D-glucopyranoside; 4*- ( 4-Hydroxy-3-methoxy-E-cinnamoyl) , 1’
(4-hydroxy-E-cinnamoyl), 2°-benzoyl, 6"-Ac
({24 + 5145 Tenuifoliose E

[CAS No.]139682-05-6 ,

[{e&%4 4] BKILH (Oligosaccharides),
B3 &% (Simple phenylpropanoids)
(e

(53 F3R] CsHR0x =00
[ FR11297.187 2 g
(£ 7] Polygala tenuifolia

HERIEFR

(LehEXE]:{als” -2.2 " on

Miyase, T. et al., Chem. Pharm. Bull., 1991, 39, 3082; 1992, 40, 2741, (5} #f, UV, H-NMR, C13-NMR)
Saitoh, H. et al., Chem. Pharm. Bull,, 1994, 42, 1879, (5}B, UV, H-NMR, C13-NMR)

8 -D-Fructofuranosyl B -D-glucopyramosyl-( 1 > 3) -8 -D-glucopyranosyl-( 1 — 3) -[ B
-D-glucopyranosyl- (1 — 2) ] - & -D-glucopyranoside; 4*.( 4-Hydroxy-3-methoxy-E-cinnamoyD , 1’-
(4-hydroxy-E-cinnamoyl),

2*-benzoyl, 6°-Ac

({24 - B4 ] Tenuifoliose C

[CAS No.] 139682-03-4

[{b &5 58] kb4 (Oligosaccharides) ,
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BRI E K (Simple phenylpropanoids) OCH,

(iR HO.
CH,0H
0
H,C00 ' (0 >
c 0 o
CH,OH 0 CH,OH 2
2~ HO
0, OH 0
OH OH
HO HO
OH OH
HOH,C o\
HO,

- [5FR] CaH0s OO ~coo
[4rFE]11297.187 Z
(8 I5] Polygala tenuifolia
(HER]ErR
[HEEYEEE]:[alb” 8.3 T

3R

Miyase, T. et al., Chem. Pharm. Bull,, 1991, 39, 3082; 1992, 40, 2741, (538, UV, H-NMR, C13-NMR)
Saitoh, H. et al., Chem. Pharm. Bull,, 1994, 42, 1879, (5B, UV, H-NMR, C13-NMR)

'§ B -D-Fructofuranosyl B -D-glucopyranosyl-( 1 = 3) -8 -D-glucopyranosyl-{( 1 = 3) -[ 8
-D-glucopyranosyl- (1 = 2) ] - @ -D-glucopyranoside; 4'- (4-Hydroxy-3-methoxy-E-cinnamoyl) , 1°-

(4-hydroxy-E-cinnamoyl), 2*-benzoyl, 4°,6’-di-Ac OCH,
({24 + B4 ] Tenvifoliose B Ho
[CAS No.] 139682-02-3 freod
({b&#5348] B 7KL (Oligosaccharides) , H;CO0 I Ko
BLZ}55 % % (Simple phenylpropanoids) 2~0 ) ﬂ—)o
)
CH;OH OH
OH
HO
HO OH
OH HOH,C O
H
[43+F 3] CuHnOx coo €00
(5 F8&11339.224 -
(ER] Polygala tenuifolia
(HER] % '
(HeiEEl: [ e]o® -35.9 OH

3 #k
Miyase, T. et al,, Chem. Pharm. Bull,, 1991, 39, 3082; 1992, 40, 2741, (578, UV, H-NMR, C13-NMR)
Saitoh, H. et al., Chem. Pharm. Bull, 1994, 42, 1879, (58, UV, H-NMR, C13-NMR)

§ B -D-Fructofuranosyl 8 -D-glucopyranosyl-( 1 — 3) -8 -D-glucopyranosyl-( 1 — 3) .[ 8
-D-glucopyranosyl-(1 = 2) ] - & -D-glucopyranoside; 4" (4-Hydroxy-3-methoxy-E-cinnamoyl) , 1°-
(4-hydroxy-E-cinnamoyl),
2"-benzoyl, 6*,6°-di-Ac
[{tZ4 - 4] Tenvifoliose D
[CAS No.]139682-04-5
(e &4n 5 8R] BB 5 & ik (Simple phenylpropanoids),
BRK{E# (Oligosaccharides)
(]
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CH,OH
HO
COOCH,

l J/—o
H,COO
3 o)

o

o O

0
CH,OH
o

HO

8]
H
OH

OH HOH,C O
H
i ~CO0

[53 73] CuHOn c00
(5 FHE]1339.224 p
[F&IH] Polygala tenuifolia
(R .
(el [als” -10.5 -

R

| &)
Miyase, T. et al., Chem. Pharm. Bull,, 1991, 39, 3082; 1992, 40, 2741, (43B#, UV, H-NMR, C13-NMR)
Saitoh, H. et al., Chem. Pharm. Bull,, 1994, 42, 1879, (5}%, UV, H-NMR, C13-NMR)

HO

H

§ B -D-Fructofuranosyl B -D-glucopyranosyl-(1 — 3) -8 -D-glucopyranosyl-( 1 — 3} -[ 8
-D-glucopyranosyl-(1 — 2) ] . @ -D-glucopyranoside; 4*-( 4-Hydroxy-3-methoxy-E-cinnamoyl) , 1’
(4-hydroxy-E-cinnamoyl) , 2°-benzoyl, 4°,6",6"-tri-Ac

(k%4 - B4] Tenuifoliose A CH,0H
[CAS No.]139682-01-2 HO '
L& 4] B AL # (Oligosaccharides) , COOCH
WP E K (Simple phenylpropanoids) o
(3R] H,COO |

(8]

H
(437 CaHieOns CCO kCOO .
(4> F&]1381.261 . _ )
(&R Polygala tenuifolia ’
[#ER]EIR

THeREAE]: (el -32.8

3K
Miyase, T. ef al., Chem. Pharm. Bull,, 1991, 39, 3082; 1992, 40, 2741, (578, UV, H-NMR, c13-NMf2)H
Saitoh, H. et al., Chem. Pharm. Bull., 1994, 42, 1879, (5B, UV, H-NMR, C13-NMR)

§ 8 -D-Fructofuranosyl 8 -D-glucopyranosyl-( 1 — 3) -8 -D-glucopyranosyl-(1 = 3) -[ 8
-D-glucopyranosyl-{ 1 = 2) ] .@ -D-glucopyranoside; 1°-{ 4-Hydroxy-E-cinnamoyl) , 4-( 4-a
-L-rhamnopyranosyloxy-E-cinnamoyl), 2°-benzoyl, 6*,6°-di-Ac
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