[{E%4 - 514 ] Tenuifoliose M CH,

[CAS No.]147742-18-5 o~ ~yOH

(b & #5338 57Kk 1E49 (Oligosaccharides) , ‘ o OH
BIRF5E K (Simple phenylpropanoids) OH

(#5570 COOCH

)
H,COO
O
O

[ F ] CaHs0s H
(7>F &) 1455.341 cop €00
[BIF] Polygala tenuifolia =
[ERI B - AAmY

(HegEE]):[alo* -20.2 (¢, 0.5 in MeOH)

UV: [peutral] A e 226 (log & 4.69); 299 (sh) (log & 4.64); 309 (log & 4.66) (MeOH) On

X R
Miyase, T. et al., Chem. Pharm. Bull., 1991, 39, 3082; 1992, 40, 2741, (5}#, UV, H-NMR, C13-NMR)
Saitoh, H. et al., Chem. Pharm. Bull,, 1994, 42, 1879, (7%, UV, H-NMR, C13-NMR)

8§ B -D-Fructofuranosyl B -D-glucopyranosyl-( 1 — 3) -8 -D-glucopyranosyl-( 1 — 3) .[ B
-D-glucopyranosyl- (1 — 2}]. & -D-glucopyranoside; 1°- (4-Hydroxy-E-cinnamoyl), 4*- (3-methoxy-4- a
-L-rhamnopyranesyloxy-E-cinnamoyl), 2"-benzoyl, 6*,6°-di-Ac CH,

[{t#4 - B)4] Tenuifoliose G OH

[CAS No.]147742-12-9 ?

[t &%53 8] Bk L4 (Oligosaccharides),
BRI5E % (Simple phenylpropanoids)
(iR CoOCH

H
[4FR] CuHuOun Q
(53 F1)1485.367 cop COO
[(#R] Polygala tenuifolia Z
(FEK] B - ok Fnsy
[EREEBE]: [als -22.2 (c, 0.4 in MeOH)
UV: [neutral]l A . 229 (log £ 4.54); 208 (sh) (log & 4.49); 314 (log & 4.52) (McOH) OH

X #R ---
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, (£ B, UV, H-NMR, C13-NMR)

§ B -D-Fructofuranosyl 8 -D-glucopyranosyl-( 1 — 3) .8 -D-glucopyranosyl-( 1 — 3) .[ B
-D-glucopyranosyl- (1 — 2) ]- @ -D-glucopyranoside; 1°- (4-Hydroxy-E-cinnamoyl), 4*-(3-methoxy-4- a
-L-rhamnepyranosyloxy-E-cinnamoyl}, 2°-benzoyl, 4°,6",6°-tri-Ac '
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({b%:4 « 314 ] Tenuifoliose F CHy
[CAS No.] 139682-06-7 o OH
[{b& 45 5) iR KL (Oligosaccharides)

B35 ik (Simple phenylpropanoids)

(#5) HaCO

o) OH
OH
COOCH
| J/—o
o}
0 o}
0
CHOH
o}
OH
HO
OH
OH HOH,C O,
H
S
Ci oo €00

H,COO

HO

[%?E] CauHssOx @ =
(5 FR]1527.404

[# 5] Polygala tenuifolia

[PERR] Hk | | T

(HehEYeE]: [alb” -52.3

X R
Miyase, T. et al., Chem. Pharm. Bull,, 1991, 39, 3082; 1992, 40, 2741, (478 UV, H-.NMR, C13-NMR)
Saitoh, H. et al,, Chem. Pharm. Bull., 1994, 42, 1879, (53 B, 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-3-methoxy-E-cinnamoy)) ,

2".benzoyl, 6°-Ac HO,
[{t#4% - 4] Tenuifoliose P MG
[CAS No.]147742-21-0 CH,OH
& 453 58] Bk L4 (Oligosaccharides) HiCOO | /_ °
B3 E K (Simple phenylpropanoids) R )0
[H5E=R] o 0
CHOH
0
OH
OH
HOKG O\
H
[5FR] ColnOx cog %
(F8]1327.213
[&IR] Polygala tenuifolia
[HERIBR - =K H,CO

OH

B (2] -7.7 (e, 0.9 in MeOH)

UV: [neutral]l A .. 232 (log & 4.54); 299 (sh) (log & 4.44); 326 (log £ 4.6) (MeOH)
X R
Miyase, T. et al., Chem. Pharm. Bull,, 1991, 39, 3082; 1992, 40, 2741, (53 #, UV, H-NMR, C13-NMR)
Saitoh, H. et al, Chem. Pharm. Bull,, 1994, 42, 1879, (5B, UV, H-NMR, C13-NMR)

8 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-3-methoxy-E-cinnamoyl) ,
2".benzoy), 4°,6°-di-Ac '

[{b*#4 - 54 ] Tenuifoliose O
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HO

[CAS No.]147742-20-9 G
L& #5348 Bk L4 (Oligosaccharides) , : ? CH,OH

BRIFE N (Simple phenylpropanoids) ' /70
O

(5= H,C00 >
o 0 0

0
CHOH
o
OH
HO
OH

OH HOH,C o\

‘ H?
[ﬁ?‘—it] C&lHTﬁOSS coo \COO
(5 F&E]1369.25 P!
(BR] Polygala tenuifolia
(HERI¥F*+ 1-12H:0 '
(EEEXE]:[alv™ -17.4 (c, 0.9 in MeOH) HyCO
UV: [neutral] A ». 232 (log & 4.54); 297 (sh) (log & 4.44); 326 (log £ 4.59) (MeOH) OH

X R

Miyase, T. et al, Chem. Pharm. Bull., 1991, 39, 3082; 1992, 40, 2741, (5}8E, UV, H-NMR, C13-NMR)
Saitoh, H. et al., Chem. Pharm. Bull,, 1994, 42, 1879, (538, 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-3-methoxy-E-cinnamoyl) ,

2"-benzoyl, 4°,6*,6"-tri-Ac HO,
({b%:4% - 514 ] Tenuifoliose N G
[CAS No.1147742-19-6 cooch
HME&453 88 Be7K k4 (Oligosaccharides), l % 0
BRI E I (Simple phenylpropanoids) 0 >0|
(BE=R) 4
CH,0H
0,
OH
HOH,C O
H
[5F3] CaHwO cop COQ
(4 FR&)1411.288 @ d
[§E]Palygala tenuifolia
[HER]IBER+ 1-12H:0 ' HyCO
[HEBEXEEE]: [ a )™ -26.6 (c, 0.6 in MeOH) OH
UV: [neutrall A w230 (log £ 4.53); 299 (sh) (log € 4.45); 322 (log £ 4.55) (MeOH)

Xk
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, ({38 UV, H-NMR, C13-NMR)

§ Mangiferin; 7-Me ether, 6'-0- 8 -D-apiofuranoside
(%% - 314]Polygalaxanthone III

[CAS No.]162857-78-5

(L &%5r56] BB ¥ FH (Xanthones; 4 X O-BHE)
(HHER)

[5FR] CsHuO:s

(5 F’]568.487

(BER] Polygala tenuifolia DI
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MR BEOEFROMEK
[efEyerE):Lals” -78 (c, 0.6 in MeOH)
[ Ot F — 4 1Struct. revised in 1999, prev. assigned as the isomeric Isomangiferin deriv.

..... X ER

Miyase, T. et al., J. Nat. Prod., 1999, 62, 993-996, (Polygalaxanthone II)

§ 1,2,3,6,7-Pentahydroxyxanthone; 1,2,3,7-Tetra-Me ether
b4 - BB 6—Hydroxy-1,2;3,5,7-tetramelhoxyxanthone
[CAS No.}64756-87-2

[k &5 3] BB % & & (Xanthones; 5 X O-BH#LHE)
(#ER]

(4 F] CrHkOs

(5> F8]332.309

(& R] Polygala tenuifolia

(HER] $HiR#E & (EtOHD

(@< IMp 225°C

- 3C R

Dreyer, D.L., Tetrahedron, 1969, 25, 4415, (538, UV, IR, H-NMR)
Tto, H. et al., Phytochemistry, 1977, 16, 1614, (578, FEEMA)
Silveira, E.R. et al., Phytochemistry, 1995, 39, 1433, (Onjixanthone II)

§ 1,2,3,6,7-Pentahydroxyxanthone; Penta-Me ether
[{k%4 - 314]11,2,3,6,7-Pentamethoxyxanthone

[CAS No.] 64756-86-1

b &t i BB &K (Xanthones; 5 X O-HRE)
(#8:8=]

[ﬁ%ﬁ] CIBHIIOT

[4+F&]346.336

(£I7] Polygala tenuifolia

[1ER] & & (EOH)

(A=IMp 183 T

X #k

Dreyer, D.L., Tetrahedron, 1969, 25, 4415, (538, UV, IR, H-NMR)
Stout, G.H. et al., Tetrahedron, 1969, 25, 5295, (&%, UV, H-NMR)
Ito, H. et al., Phytochemistry, 1977, 16, 1614, (73, FEHA)

8 1,2,3,6,8-Pentahydroxyxanthone; 1,2,3-Tri-Me ether

[CAS No.]145523-73-5 HsCO
[{e&thoria) BB ¥ & (Xanthones; 5 X O-E#E) co O 0
Ha

[#:ER]

[2F] CHuO

(5T E]318.282

(£ Polygala tenuifolia
(MR EHBOSRER
(B =IMp 164-166 C

OCHPL

3 R

Ghosal, S., J.C.S. Perkin 1, 1974, 2538, (57 Bf, #ERE)

Gunasekera, S.P. et al,, J.C.S. Perkin 1, 1975, 2447, (538§, UV, H-NMR)
Ortega, E.P. et al., Phylochemistry, 1988, 27, 1912, (58, H-NMR, C13-NMR)
Fujita, T. et al., Phytochemistry, 1992, 31, 3997, (5B, H-NMR)

8 1,2,4,6,8-Pentahydroxyxanthone; 1,2.4-Tri-Me ether

{24 - B4]6,8-Dihydroxy-1,2,4-trimethoxyxanthone o) OH
[CAS No.1145523-72-4 @ O
e& ¥ 5] BB 75 & (Xanthones; 5 X O-BEHA) H.CO

(HE] 3

[5+F3] CiHuO» ochHP® OH
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(2 F&]318.282
(#IR] Polygala tenuifolia
(MER]IBRBOEHRER (MeOH)
(A= Mp 239-240 C
X R
Fujita, T. et al., Phytochemistry, 1992, 31, 3997, (1,2,4-Tri-Me ether, 8%, H-NMR)

§ Senegenin '
[E#4 - 341 Tenuifolic acid HaC CH,
(CAS No0.]2469-34-3 CH,C
UEEMAEE] 7%/ 1 K (Nor-, seco- and abeooleanane triterpenoids) :

(5]

(53 F3] CoHsCI0s HO, S COOH
[ F8]537.135

[ZIR] Polygala senega. Derived from Presenegenin by treatment with HO )

HCl. 7z Polygala tenuifolia, Bredemeyera floribunda 5 78512 HOOC CH;

[#£4R] #5 & (E1OH IEi)

(RE=]1Mp 290-292 C

[HhEtEE]: [ alo +19 (c, 0.74 in E1OH)

[E#MEHET — 5 %% (RTECS) %5 % 2 1RC8815000

X Bk

Tschesche, R. et al., Naturwissenschaften, 1965, 52, 303

Pelletier, S.W. et al., Chem. Comm., 1966, 727, (HEHRE)
‘I.zwis, R.J., Sax's Dangerous Properties of Industrial Materials, 8th edn., Van Nostrand Reinhold, 1992,
SBY000

***RTECS ({LFMEBHET — &) *»«
o RRERICT ST — e
o REFEICET STy
CBGE> BAZSNTVARERERICET 2R
BRRER EO#HE,
wEREY i)t Brdol 8
RER - B 1 1 gm/kg
BEitRE P BOREBLSMCEHEEICRT I REII W,
B ROk
"Abdernalden's Handbuch der Biologischen Arbeitsmethoden." (Leipzig, Ger. Dem. Rep.) 4,1289,1935
EBRFHED LD50 B G0%BERRR).
REAERE : RS,
Eid oYt Brarly &
BER - 41/ : 3 mg/ke
BiEEE B USMCEMESICET 2 mAs I,
LR
"CRC Handbook of Antibiotic Compounds,”, Berdy, J., Boca Raton, FL, CRC Press, ,259,1982
LKEBAED BHENTWARESERIZET 255
IR ET#RE,
HEREN Y T EE- YU,
#E58 - MM : 30 mg/kg
HIEEE P BBV EEREICHET S EE TN,
B R
"Abdemalden's Handbuch der Biologischen Arbeitsmethoden." (Leipzig, Ger. Dem. Rep.) 4,1289,1935
KEBHE) BAZNTWABERERIZET IR
BEER : FRARPSI S,
wEEY yiet: LB dyly §
RER - HR : 45 mg/kg
Btw FEERLSMC BN RS AEE T
SRR
"Abdernalden's Handbuch der Biologischen Arbeitsmethoden.” (Leipzig, Ger. Dem. Rep.) 4,1289,1935
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8 Sucrose; 6- (4-Hydroxybenzoyl)

({545 « B4]6- (4-Hydroxybenzoyl) sucrose. Sibiricose As

[CAS No.] 139726-39-9 -

(a4 5338 Btk /L4 (Disaccharides) 0 OH
(s _ OH
[%%it] CWH:(:OB
[ FR’]462.407 HO OH
[#5] Crescentia cujete, Polygala tenuifolia, Polygala sibirica DI HOH,C 0

HER] EEROBE 0
[tehEstE]:-lale +22 (¢, 0.5 in MeOH). [@ls” +29 (c, 1.3 in OH
MeOH) HOH,C

UV: (neutral]l A n 258 (log € 4.03) (MeOH) OH

3 #k
Khan, R., Adv. Carbohydr. Chem. Biochem., 1976, 33, 235, (LEa—)
Sucrochemistry, (Ed. Hickson, J.L.}, ACS Symp. Series, 1977, 41, (L Ea—)
Opdyke, D.L.J.,, Food Chem. Toxicol., 1982, 20, 827, (L' E o2 —, #E, octa-Ac)
James, C.E. et al., Prog. Chem. Org. Nat. Prod., 1989, 55, 117, (L' Ea—)

Lin, W.H. et al., Yaoxue Xuebao, 1995, 30, 752, (Sibiriosides)

Miyase, T. et al,, J. Nat. Prod., 1999, 62, 993-996, (Sibiricoses Al -A6)

§ Sucrose; 3'-O- (4-Hydroxy-3-methoxycinnamoyl) , 6-0- (4-hydroxy-3,5-dimethoxycinnamoyl)

[t 4% - B4 ]3-0-Feruloyl-6-O-sinapoylsucrose OCH,
[CAS No.]154287-47-5 HO
&5 48] k{4 (Disaccharides),
B IBY & (Simple phenylpropanoids) HsCO = o ¢H oH
[AgE=]
° ° OH
HOH.C, O

[ﬁ?ﬁ] Ca:HaoOns QﬁCOV\Q—OH
(53 F8]724.668 HORG on

(#1571 Polygala reinii & Polygala tenuifolia DR

X Bk

De Tommasi, N. et al., J. Nat. }_’rod., 1993, 56, 134, (sinapoyl derivs)
Lou, H. et al., Phytochemistry, 1993, 32, 1283, (6-Sinapoylsucrose)

§ Sucrose; 3'-O-(4-Hydroxy-3-methoxycinnamoyD) (E-), 6'-0- (4-hydroxy-3,5-dimethoxycinnamoyl)
(E.}, 6-Ac

[CAS No.] 154287-49-7

L& 4453 38) KB4 (Disaccharides), OH
BB % (Simple phenylpropanoids) HyCOO

(R 0

OCH HOR,C o
HO

(43 F3] CsHeOr 0"\ _coo -
(43 F81766.705 H.CO . O\/\QOH
[# 5] Polygala tenuifolia 3 OH

coo OCH;

OH

OH

SCHR :

Tollens, B. et al., Kurzes Handbuch der Kohlenhydrate, 4th edn., J.A. Barth, 1935, 477, (LEa—)
Kollonitsch, V., Sucrose Chemicals, Kiine, The International Sugar Research Foundation, Washington, D.C.,
1970, (L E 2 —)

Karrer, W. et al., Konstitution und Vorkommen der Organischen Pflanzenstoffe, 2nd edn., Birkhauser Verlag,
Basel, 1972, no. 654, (*EF)

Khan, R., Adv. Carbohydr. Chem. Biochem., 1976, 33, 235, (L E2—)

Sucrochemistry, (Ed. Hickson, J.L.), ACS Symp. Series, 1977, 41, (L ¥ 1)
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Opdyke, D.L.J., Food Chem. Toxicol., 1982, 20, 827, (L & 2 —, &, octa-Ac)
Lewis, R.J., Food Additives Handbook, Van Nostrand Reinhold International, New York, 1989, SNH000
James, C.E. et al., Prog. Chem. Org. Nat. Prod., 1989, 55, 117, (L =2 —)

§ Sucrose; 3'-0-(4-Hydroxy-3-methoxycinnamoyl) (E-), 6'-0- (4-hydroxy-3,5-dimethoxycinnamoyl)

(E-), 4,6-di-Ac COOCH,
[CAS No.1154287-48-6 OH
(ke HEIBEBRFEF K (Simple H,CO0
phenylpropanoids}, 5&7K{E4 (Disaccharides) o OH
(R ) OCH; Hom,c o
HO 0
(53 ¥ 3] CoHuOx Co0~ OH
[93-F8&]1808.743 H;CO — by
(#IR] Polygala tenuifolia Coo OCH,
X Hk

Tollens, B. et al., Kurzes Handbuch der Kohlenhydrate, 4th edn., J.A. Barth, 1935, 477, (L E a2—)
Kollenitsch, V., Sucrose Chemicals, Kline, The International Sugar Research Foundation, Washington, D.C.,
1970, (-2 —)

Karrer, W. et al., Konstitution und Vorkommen der Organischen Pflanzenstoffe, 2nd edn., Birkhduser Verlag,
Basel, 1972, no. 654, (£%&)

Khan, R., Adv. Carbohydr. Chem. Biochem., 1976, 33, 235, (L' E 2 —)

Sucrochemistry, (Ed. Hickson, J.L.), ACS Symp. Series, 1977, 41, (L ¥ 2—)

.Opdyke, D.L.J., Food Chem. Toxicol., 1982, 20, 827, (L' 2 —, % octa-Ac)

Lewis, R.J., Food Additives Handbook, Van Nostrand Reinhold International, New York, 1989, SNH000
James, C.E. et al., Prog. Chem. Org. Nal. Prod., 1989, 55, 117, (L 2 —)

Tollens, B. et al., Kurzes Handbuch der Kohlenhydrate, 4th edn., J.A. Barth, 1935, 477, (L ¥ 2—)

§ Sucrose; 3'-0- (4-Hydroxy-3-methoxy-E-cinnamoyl), 6'-0- (4-hydroxy-3,5-dimethoxy-E-cinnamoyl),

1',2,4,6-tetra-Ac COOCH,

[{E%#% « 34%] Tenuifoliside E H.COO OH

[CAS No.]162901-87-3 3 5

(EE&H S RIBEBRF5F K (Simple H;,COOCHC COOCH,
phenylpropanoids), EK{t# (Disaccharides) OCH, o) OCH,
(&= HO o

[4FR] CoHaOx COO\/\OOH
(2 FR&]1892.817 HsCO —

[EE]Polygala tenuifolia O CO0 OH

[(HER] EER DM

[HREXEE]: [ @)o™ -45.5 (c, 1.12 in MeOH)
X ik
lkeya, Y. et al., Chem. Pharm. Bull.,, 1991, 39, 2600; 1994, 42, 2305, (Tenuifolisides)

§ Sucrose; 3'-0- (3,4-DimethoxycinnamoyD) (E-), 6-0- (4-hydroxybenzoyl)
[CAS No.] 154287-50-0

OH
B R EEAEL (Simple phenylpropanoids), OH
B KAt (Disaccharides) HO‘@‘OO
(Bas=] 0 oH
HOH,G, |

O
[53F) CoHuOu )3?’ COV\Q-ocm
[(5>F&]652.605 HOH,C
(&) Polygala tenuifolia OCH
- X R
Tollens, B. et al., Kurzes Handbuch der Kohlenhydrate, 4th edn., J.A. Barth, 1935, 477, (L ' 2—)

Kollonitsch, V., Sucrose Chemicals, Kline, The International Sugar Research Foundation, Washington, D.C.,
1970, (L ¥ 2 —)

Karrer, W. et al,, Konstitution und Vorkommen der Organischen Pflanzenstoffe, 2nd edn., Birkhiuser Verlag,
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Basel, 1972, no. 654, (E#&)

Khan, R., Adv. Carbohydr. Chem. Biochem., 1976, 33, 235, (L E 2 —)

Sucrochemistry, (Ed. Hickson, J.L.), ACS Symp. Series, 1977, 41, (L E2—)

Opdyke, D.L.J., Food Chem. Toxicol., 1982, 20, 827, (L ¥ a—, Tt octa-Ac)

James, CE. et al., Prog. Chem. Org. Nat. Prod., 1989, 55, 117, (L E2—)

Tollens, B. et al., Kurzes Handbuch der Kohlenhydrate, 4th edn., J.A. Barth, 1935, 477, (L Ea—)
Khan, R., Adv. Carbohydr. Chem. Biochem., 1976, 33, 235, (L' 2.—)

Sucrochemistry, (Ed. Hickson, J.L.), ACS Symp. Series, 1977, 41, (L E2—)

8 Sucrose; 3'-0- (4-Hydroxy-3,5-dimethoxycinnamoyl) (E-), 6-O-benzoyl

[CAS No.]154287-46-4 OH
L&) R ¥ & WK (Simple phenylpropanoids), 00 OH

ﬁﬂ:’.‘f k4 (Disaccharides} ©/ o on

(8] | HOMG oo
[53F 7] CallssOns HORE

[53F1&]652.605 OH OCH,

(&R ] Polygala tenuifolia, Polygala sibirica

i
Tollens, B. et al., Kurzes Handbuch der Kohlenhydrate, 4th edn., J.A. Barth, 1935, 477, (LEa-)
Kolonitsch, V., Sucrose Chemicals, Kline, The International Sugar Research Foundation, Washington, D.C,
1970, (L Ea—) '

Karrer, W. et al., Konstitution und Vorkommen der Organischen Pflanzenstoffe, 2nd eda,, Birkhiuser Verlag,
Basel, 1972, no. 654, (£%)

Khan, R., Adv. Carbohydr. Chem. Biochem., 1976, 33, 235, (L ¥ a2 —)

Sucrochemistry, (Ed. Hickson, .L.), ACS Symp. Series, 1977, 41, (L E a1 —)

Opdyke, D.L.J., Food Chem. Toxicol., 1982, 20, 827, (L ¥ 2 —, #1%, octa-Ac)

James, C.E. et al., Prog. Chem. Org. Nat. Prod., 1989, 55, 117, (L E2—)

§ Sucrose; 3'-0-(4-Hydroxy-3,5-dimethoxycinnamoyl}, 6-O- (4-hydroxybenzoyl)
(b4 - 54 ] Tenuifoliside B

[CAS No.]1139726-36-6 HO\Q\ OH

[{b& 45 ¥8] 3K 1E4) (Disaccharides), OH

BB F i (Simple phenylpropanoids) 00

[aR] O oH

(5 F 3] CoHxOr HOHC o OCH,

[T 1) 668.604 0 o

[# 5] Polygala tenuifolic DR c\/\Qi%~ow

MR EEHORBOHER HOH,C By

[HREE]: (2] 208 (c, 1.01 in MeOH) | OCH,
X B

Tkeya, Y. et al., Chem. Pharm. Bull., 1991, 39, 2600; 1994, 42, 2305, (Tenuifolisides)

§ Sucrose; 3',4-Bis-O- (4-hydroxy-3,5-dimethoxy-E-cinnamoyl) OCH;,

[{b2# 4 - $4]Sibiricose A.. 3'4-Disinapoylsucrose ' ' OH

[CAS No.]241125-73-5
({b-&4 53 81] Be kb4 (Disaccharides) ,
B} F K (Simple phenylpropanoids)

[REE5]
[43F3] CuHaOu
(2 TFEB]754.694

[(EIR] Polygala sibirica & Polygala tenuifolia DR
(K] | R OBYR
(el (alv® —23 (c, 1.13 in MeOH)
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UV: [nevtral]l A . 234 (log € 4.48); 316 (log £ 4.47) (McOH)
------ X R
Tollens, B. et al., Kurzes Handbuch der Kohlenhydrate, 4th edn., J.A. Barth, 1935, 477, (L & 2—)
Kollonitsch, V., Sucrose Chemicals, Xline, The International Sugar Research Foundation, Washington, D.C.,
1970, (L Ea—)
Karrer, W. et al.,, Konstitution und Vorkommen der Organischen Pflanzenstoffe, 2nd edn., Birkhiuser Verlag,
Khan, R., Adv. Carbohydr. Chem. Biochem., 1976, 33, 235, (L ¥ 2—)
Sucrochemistry, (Ed. Hickson, J.L.), ACS Symp. Series, 1977, 41, (L ¥ 2 —)
Opdyke, D.L.J., Food Chem. Toxicol., 1982, 20, 827, (L & 2 —, %, octa-Ac)
James, C.E. et al., Prog. Chem. Org. Nat. Prod., 1989, 55, 117, (L Eo1—)
De Tommasi, N. et al,, J. Nat. Prod., 1993, 56, 134, (sinapoyl derivs)
Mathlouthi, M. et al., Sucrose, Blackie, 1995, (BF3%E)

OCH,
& Sucrose; 3',6-Bis-O- (4-hydroxy-3,5-dimethoxycinnamoyl) OH
[{E24% - B4]3,6-Disinapoylsucrose
[CAS No.]139891-98-8 = o OCH
e &7 58] Bk 14 (Disaccharides), OH
BEIFE I (Simple phenylpropanoids) 00 OCH,
[H3E] (ﬁw oH
[53FHR]CuH:00 HOHC
[53-F 8] 754.694 o = OCH,
(E: ] Polygala virgata, Polygala reinii, Polygala tenuifolia, coo
_Raphanus sativus, Securidaca longipedunculata HOHLC Ly
[HER] REOH®

(REsX)Mp 138-141 C
(EEREFEE]: [ alo -94 (c, 0.2 in MeOH)
X #R
De Tommasi, N. et al,, J. Nat. Prod., 1993, 56, 134, (sinapoyl derivs)
Lou, H. et al,, J. Nat. Prod., 1993, 56, 1437, (Nechancoside D)
Bashir, A. et al.,, Phytochemistry, 1993, 32, 741; 1633, (acctylsinapoyl derivs)
Lou, H. et al.,, Phytochemistry, 1993, 32, 1283, (6-Sinapoylsucrose)

§ Sucrose; 3'-0- (3,4,5-Trimethoxycinnamoyl), 4-O-benzoyl Q
[CAS No.]154287-43-1
e & %5 88] K {4 (Disaccharides), coo
BB (Simple phenylpropanoids) HOH,C OH
[RE3K) 0
OH 00k,

HOM,C 4§
(53 F ] CoHuOn 0 Coc’\/Q~00H_-,
(5 FR’1666.632

(IR Polygala reinii & Polygala tenuifolia D18 HOHLC  on OCH

X Bk
Tollens, B. et al., Kurzes Handbuch der Kohlenhydrate, 4th edn., J.A. Barth, 1935, 477, (L & 2—)
Kollonitsch, V., Sucrose Chemicals, Kline, The International Sugar Research Foundation, Washington, D.C.,
1970, (L E 2 —)
Karrer, W, et al., Konstitution und Vorkommen der Organischen Pflanzenstoffe, 2nd edn., Birkhiuser Verlag,
Khan, R., Adv. Carbohydr. Chem. Biochem., 1976, 33, 235, (L E 2 —)
Sucrochemistry, (Ed. Hickson, J.L.), ACS Symp. Series, 1977, 41, (L' 2 —)
Opdyke, D.L.J.,, Food Chem. Toxicol., 1982, 20, 827, (L- & 2. —, #F octa-Ac)
Lewis, R.J., Food Additives Handbook, Van Nostrand Reinhold International, New York, 1989, SNHO00
Sashida, Y. et al., Chem. Pharm. Bull., 1991, 39, 2362, {(cinnamates)
Mathlouthi, M. et al., Sucrose, Blackie, 1995, (FF9&)

§ Sucrose; 3'-0- (3,4,5-Trimethoxycinnamoyl), 6-0-benzoyl
{CAS No.]154287-41-9
(b &5 ) 7K L4 (Disaccharides),
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B I F K (Simple phenylpropanoids)

[#3550] @ OH
00 OH

o]
HOH.C & OH OCH,
? coc’\/QOCHa
[73F 3] CaHuOis
(53T 8] 666.632 HOM,C Gy OCHs

(£:5] Polygala reinii & Polygala tenuifolia D18

3k
Tollens, B. et al., Kurzes Handbuch der Kohlenhydrate, 4th edn., J.A. Barth, 1935, 477, (I Ea-)
Kollonitsch, V., Sucrose Chemicals, Kline, The International Sugar Research Foundation, Washington, D.C,,
1970, (L E2—)

Karrer, W. et al., Konstitution und Vorkommen der Organischen Pflanzenstoffe, 2nd edn., Birkhiuser Verlag,
Khan, R., Adv. Carbohydr. Chem. Biochem., 1976, 33, 235, (L' E2—)

Sucrochemistry, (Ed. Hickson, ..}, ACS Symp. Series, 1977, 41, (L Ea—)

Opdyke, D.L.J., Food Chem. Toxicol., 1982, 20, 827, (I £ 2 —, #{%, octa-Ac)

James, C.E. et al, Prog. Chem. Org. Nat. Prod., 1989, 55, 117, (LE 2 —)

Rathbone, E.B., Carbohydr. Res., 1990, 205, 402, (&%, BRE, acetates)

Sashida, Y. et al., Chem. Pharm. Bull., 1991, 39, 2362, (cinnamates)

Mathlouthi, M. et al., Sucrose, Blackie, 1995, (FME)

8 Sucrose; 3'-0- (3,4,5-Trimethoxycinnamoyl), 6-0- {(4-hydroxybenzoyl)
[{t%#4 + 54 ] Tenuifoliside A

[CAS No.]139726-35-5

(L& 4 48) BB 5 & 1% (Simple phenylpropanoids),

g7k 1t# (Disaccharides) HO 5
[5E3t] O "o
(0]0]

‘ 0
(53 F 3] CuHuOn OH
(471640551 HORC, o OC
[—ARHIHEE ] CAS name defective o oo OCH,
(&5 Polygala tenuifolia DR
(R EFHOEBEOME HOHL oy OCH,

(HeRE¥erE]: [ alo® -20.5 (c, 1.52 in MeOHD

3CHR
Ikeya, Y. et al,, Chem. Pharm. Bull,, 1991, 39, 2600; 1994, 42, 2305, (Tenuifolisides)

§ Sucrose; 3'-0- (3,4,5-Trimethoxycinnamoyl), 6-O- (4-hydroxy-3,5-dimethoxycinnamoyl)

[{b#% - B4] Tenuifoliside C OCH,
(CAS No.]139726-37-7 HO
[t &5 38 B K1EY (Disaccharides), oH
B ¥ % % (Simple phenylpropanoids) H.CO —
(%) : ocm’\);["”
o o
OH OCH,

[43F3] CsHuOns . HOH.C 0

[5>F&]768.721 o

(E:IX] Polygala tenuifolia D CO0™ OCH
(R EEROERADH K ‘

) , HOH,C OCH;
THeiEyeE]: [l -53.6 (¢, 1.51 in MeOH) : OH

X #k
Tkeya, Y. et al., Chem. Pharm. Bull,, 1991, 39, 2600; 1994, 42, 2305, (Tenuifolisides)

§ Tenuidine

HEE#RE] 7L O K& (Alkaloids iR —H X IZ 2 THARAD
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[ F ] CyHaN:Os

(53 F#]405.493

[—RREME E i3 sk '

(BRI ROEI»SBSNET N HOx R: Polygala tenuifolia (2 A NEF)
(R IMp 256 C

(HEEAEEE]: o)™ +1200 (E1OH)

X #k
Kim, J.H., Yakhak Hoeji, 1964, 8, 59; CA, 65, 12248¢

§ 1,2,3,7-Tetrahydroxyxanthone; 1,2,3-Tri-Me ether

%4 - Bl4] 7-Hydroxy-1,2,3-trimethoxyxanthone. Onjixanthone

[CAS No.1136083-92-6

e S BBEEE (Xanthones; 4 X O-B# )

(s

[ﬁ?it] CiH10s HSCO 0

[ F&1302.283 O O
(RIF] Polygala tenuifolia HsCO

(MR EEOHIRES (CH.CL/EOH) OCHjy
(A Mp 237-240 C
X ik

Dhasmana, H. et al., Phytochemistry, 1989, 28, 2819, (iri-Me ether 1-glucoside)
Ikeya, Y. et al.,, Phytochemistry, 1991, 30, 2061, (538, H-NMR, C13-NMR)
Fujita, T. et al,, Phytochemistry, 1992, 31, 3997, (538 H-NMR)

8 1,2,3,7-Tetrahydroxyxanthone; 1,2,7-Tri-Me ether
(%42 - §14) 3-Hydroxy-1,2,7-trimethoxyxanthone
[CAS No.]1145541-99-7
(L& 5348 BB B 1 (Xanthones; 4 X O-BIRLL) _
(=] HO 0
Eﬁa\?‘ﬁ:] CH..0s O O
2 FE]302.283
(BIR] Polygala tenuifolia ' HsCO 0c OCH,
(MR B EOH KR (EOH) o)
[A=IMp 193-195 C

3 R

Dhasmana, H. et al., Phytochemistry, 1989, 28, 2819, (iri-Me ether 1-glucoside)
Gendaramyn, O. et al., Chem. Pharm. Buil., 1998, 46, 1827-1828, (2,7-di-Me 3-glucoside)

§ 1,2,3,7-Tetrahydroxyxanthone; Tetra-Me ether
[fe#4 - §i4] 1,2,3,7-Tetramethoxyxanthone

[CAS No.]22804-52-0

e n S BsEE (Xanthones; 4 X - k)
(&R

(2FR] CrHL0.

[5F&]316.31

[(EFIROWEWH S 508 Frasera albicaulis, Polygala tenuifolia
(P£1R) £ & (CH:Clyhexane)

[ IMp 135-136 C

3k

Stout, G.H. et al,, Tetrahedron, 1969, 25, 1947; 1961, (7 B, HERE, B
Dreyer, D.L. et al., Phytochemistry, 1981, 20, 493, (2,3-di-Me ether, 55t
Rodriguez, S. et al., Phytochemistry, 1995, 40, 1256, (1-diglucosides)

§ 1,2,3,7-Tetrahydr0xyxanthone; 2,3-Methylene, 1,7-di-Me ether
Hb#4% - E'J%]1,7—Dimelhoxy-2,3-methy]enedioxyxamhone

[CAS No.]145523-71-3

B{a=p 058 ] BHRSHFE (Xanthones; 4 X O-BRAL)
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(5 2]

[f’j’%i‘t] CisHi:06 (o) O
(5 TF8&]300.267 - < C] O
[®F] Polygala tenuifolia 0 OCH,
[HEAR]) B EBOSHRIR (EOH) ScH,

(Bt =] Mp 253-254 C
g

Pinheiro, T.R. et al., Phytochemistry, 1998, 48, 725-728, (2,3-methyiene ethers)

§ 1,3,6,7-Tetrahydroxyxanthone; 3,7-Di-Me ether
[t 4% - 344]1,6-Dihydroxy-3,7-dimethoxyxanthone
[CAS No.] 69618-09-3

&g BRFE K Xanthones; 4 X O-B#H)
(HER]

[ﬁ%ﬁ] CISH1206

(4> FH]288.256

(&1 Polygala tenuifolia

HERIBBOHRER (E1OH)

(B =1Mp 264-265 C

i
Ueno, A., Yakugaku Zasshi, 1962, 82, 1482; 1486, (575
Owen, P.J. et al., J.C.S. Perkin 1, 1974, 1018, (53&E)
Ikeya, Y. et al., Phytochemistry, 1991, 30, 2061, (5B, FF5&F)
Hu, L. et al., Phytochemistry, 1999, 52, 1371-1373, (3,6-Dihydroxy-1,7-dimethoxyxanthone)

8 1,3,6,7-Tetrahydroxyxanthone; Tetra-Me ether
({24 + 3)4]11,3,6,7-Tetramethoxyxanthone
[CAS No.]3542-74-3 H;CO OCH,
L&A BREEEE (Xanthones; 4 X O-EHE) O o)
(ER)
[ﬁ?it} CiHisOs 0
(57831631 - : O
(RIF] Allanblackia floribunda, Polygala tenuifolia oc
[HE4R) 7 1) — AR OKR s
(B3] Mp 210-212°C OCH,

X B

Ueno, A., Yakugaku Zasshi, 1962, 82, 1482; 1486, (5388
Fujita, T. et al., Phytochemistry, 1992, 31, 3997-4000, (tetra-Me ether)

§ 2,3,27-Trihydroxy-12-oleanene-23,28-dioic acid; 2 8,3 8) -fm"m, 3-0- B -D-Glucopyranoside
[{t£4 - 4] Tenuifolin H3C_ CH;

[CAS No.]20183-47-5
[{b&tsr8] 7~/ 1 F (Oleanane triterpenoids)

(g CH COOH
[ﬁ?’ﬁ] CieHseOn: HOH,C HO CHLOH

(4> T8 680.831 Ho © o 2

[BR] Polygala tenuifolia, Polygala senega, Pygeum africanum Hood 'CHs

[#£1R]) ¥ & (EtOH) vd  bH

[#%=]Mp 298-300 C
[HHEXE]: [ als +49 (c, 0.8 in EtOH)
X Wk

Yosioka, L. et al, Tet. Lett., 1966, 6303, (53 &)
Zhang, D. et al., Chem. Pharm. Bull., 1996, 44, 173-179; 810-815; 2092-2099, (Pclygalasaponins)
Zhang, D. et al., Phytochemistry, 1998, 47, 459-466, (Polygalasaponins XLII-XLVD

§ 2,3,27-Trihydroxy-12-oleanene-23,28-dioic acid; (2 8,3 8)-form, 3-O-8-D-Glucopyranoside, 28-0-
[ 8 -D-apiofuranosyl-(1 — 3) -[ 8 -D-xylopyranosyl-(1 — 4) ] -@ -L-rhamnopyranosyl-(1 — 2) -
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[3,4,5-trimethoxycinnamoyl- (—a]-B -D-fucopyranosyl] ester
[{k%4% - B4 ] Onjisaponin G OCH,

[CAS No.]80722-15-2 HaCO.
(It %E] T~ 1 B (Oleanane
triterpenoids) —

(& =]

[53F3 ] CoHiuOx

[5+F&]1457.572

(BRI RO S 578#: Polygala tenuifolia HO

(#£4R] B3k (ErOH)

(Bt S1Mp 245-247 C T HO

(ehesE}: [ @] -15 (c, 1.33 in MeOH) HOH,C
Xk

Sakuma, S. et al, Chem. Pharm. Bull,, 1981, 29, 2431-2441; 1982, 30, 810-821, (C13-NMR, Onjisaponins)

§ 2,3,27-Trihydroxy-12-oleanene-23,28-dioic acid; (2 8,3 B)-form, 3-0- B -D-Glucopyranoside, 28-0-
[ 8 -D-glucopyranosyl-(1 — 4) -8 -D-xylopyranosyl- (1 = 4) -@ -L-rhamnopyranosyl-(1 — 2) -
[3,4,5-trimethoxycinnamoyl- (— 4)]- 8 -D-fucopyranosyl] ester

[{E%:4 -+ B145] Onjisaponin E HaCO

[CAS No.182410-35-3 H,co—Q—é\co
HeEMARITNR /AR hod HyC OH
" (Oleanane triterpenoids) ? o

(R oo
[ﬁ%it] CT]HMOS: HOH,

HO 0._0.
[5F8&11487.599 (M HOQO .
[(BERE]XDOHEYH S 5388: Polygala tenuifolia Wo_  ps OH I'ICHZOH
HO o

0. _.0._.CH

HOOC ChHy

HER] SHREE &R - mkFid (EtOH i) HO o
(BAIMp 245247 °C (5348) o oH OH
[HBEAE: [ alb” -6.5 (c, 1 in MeOH) HoRC
3 ik
Sakuma, S. et al, Chem. Pharm. Bull,, 1981, 29, 2431-2441; 1982, 30, 810-821, (C13-NMR, Onjisaponins)

§ 2,3,27-Trihydroxy-12-oleanene-23,28-dioic acid; (2 8,3 8)-form, 3-0- 8 -D-Glucopyranoside, 28-[ 8
-D-apiofuranosyl- (1 — 3) .[ @ -L-arabinopyranosyl-(1 — 3) -3 -D-xylopyranosyl-(1 = 4) ] -¢
-L-rhamnopyranosyl- (1 — 2).[(— 4).(3,4,5-trimethoxycinnamoyl ] -6-deoxy- 3 -D-galactopyranosyl)
ester

[{k2#% - 4] Onjisaponin F. Polygalasaponin XXXI
[CAS No.]79103-90-5

UEEHARI TR/ 1k

(Oleanane triterpenoids)

(g5

[43FR] CrsHn0u

(53F8]1589.688

(BRI ROWEYH S 538 Polygala tenuifolia,
Polygala japonica

[#£R] ¥ (E10H)

(A1 Mp 246-249 °C (53 f2) H
[FEEEXE):(a]s” -10.7 (c, 1.15 in MeOH). o
(als™-12 (c, 0.25 in MeOH)

HOH,C

3C R
Sakuma, S. et al, Chem. Pharm. Bull, 1981, 29, 2431-2441; 1982, 30, 810-821, (C13-NMR, Onjisaponins)
Zhang, D. et al., Chem. Pharm. Bull.,, 1996, 44, 173-179; 810-815; 2092-2099, (Polygalasaponins)

Zhang, D. et al., Phytochemistry, 1998, 47, 459-466, (Po]ygalasaponins XLII-XLVD)
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§ 2,3,27-Trihydroxy-12-oleanene-23,28-dioic acid; (2 8,3 B)-form, 3-O- 8 -Glucopyranoside, 28-0-[a
-L-rhampopyranosyl-(1 — 3) -8 -D-galactopyranosyl- (1 — 4) -8 -D-xylepyranosyl-(1 —> 4) -a
.L-rhamnopyranosyl- (1 = 2) - [4-methoxycinnamoyl-(— 4)1- 8 -D-fucopyranosyl] ester

[fr224 « 945 ] Onjisaponin B. Senegin III. Sinegin 3

[CAS No.135906-36-6 CHOH

[E&t43E] 7L X/ 1 K (Oleanane triterpenoids) HO Ao

(HEER]

[ FA] CxHiOss

(4 FE)1573.689

(ERIKRO#MMP S 2 BE: Polygala senega,
Polygala tenuifolia

[#4R] ¥R (EtOH B #0) HO
(RS IMp 249-251 T TR

(il {als” -10.2 (c, 1.08 in MeOH)

3 B
Tsukitani, Y. et al., Chem. Pharm. Bull., 1973, 21, 791; 1564, (Senegins)
Sakuma, S. et al, Chem. Pharm. Bull.,, 1981, 29, 2431-2441; 1982, 30, 810-821, (C13-NMR, Onjisaponins)
Yoshikawa, M. et al., Chem. Pharm. Bull, 1995, 43, 350-352; 2115-2122; 1996, 44, 1305-1313,
(Senegasaponins, Senegins)

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

{4 - BB ] Onjisaponin A

(CAS No.]82410-33-1 OCHs  cu0m
Heama®|I TN/ 1R oH
(Oleanane triterpenoids) CHy 0
00C
Q OH
OH

[#ER)
0

[53F 3] CHinOs

[543+ F811705.805
(HFE]IKXO#ED» S5 BE:
Polygala tenuifolia

(1K1 ¥ (E10H)

[MsIMp 253-254 C (& HO
%)

(HeiEXE]: [als” -18.4 (¢, HO
1.24 in MeOH) HOH.C

/
o)
c
on ¢ o
o OH
HO
CHs OH 0

0 OH
HOH,C OH
CHy ~ 2

X #R
Sakuma, S. et al., Chem. Pharm. Bull., 1981, 29, 2431-2441; 1982, 30, 810-821, (C13-NMR, Onjisaponins)
Zhang, D. et al., Chem. Pharm. Bull., 1996, 44, 173-179; 810-815; 2092-2099, (Polygalasaponins)

§ 1,6,7-Trihydroxyxanthone; 1,7-Di-Me ether
[{#$4% - Bl4]6-Hydroxy-1,7-dimethoxyxanthone
[CAS No.]145523-70-2

(&M 53 48) 33358 ik (Xanthones; 3 X O-BE#RE)
ER]

[ﬁ‘?i] CUH'IIOS

(4 F&1272.257

(B ROHEM» S 538 Polygala tenuifolia
(R BBOEHRES (EOH)

(At R1Mp 261-262 C
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3R

Jackson, B. et al., 1.C.S.(C), 1969, 2201, (5&#)

Carpenter, L et al., 1.C.S.(C), 1969, 2421, (5 )

Fujita, T. et al., Phytochemistry, 1992, 31, 3997, (5rBf)

Peres, V. et al,, Phytochemistry, 1997, 44, 191, (L ¥ 2 —, 4£&)
Tosa, H. et al., Phytochemistry, 1997, 45, 133, (7-Me ether)

Lkl Ll Ll 5l e ST § (Hyacinth) ek kol
§ § LUPE Y > X (Hyacinthus orientalis L.) DIEE /- 138,

§ 2,6-Bis (hydroxymethyl) -3,4,5-piperidinetriol; (2R,3R,4R,5S,6R) -form
(k%% - BI&]ID-glycero-L-gulo-form. & -Homonojirimycin OH
[CAS No.]119557-99-2

[ME&¥ 3] 7L 101 R{EE4 (Simple piperidine alkaloids) HOH,C OH
(#ER] HN

[ F3] CHisNOs OH
[5FR1193.199 CH,OH

(BRI ROESHSBLNB7IAHOT K. Aglaonema treubii, Adenophera spp. Hyacinthus orientalis,
Omphalea diandra

[A&]BERD o -glucosidases HIHIE T

(R=]Mp 206-207 T
HEEAEE):[alh™ +88.2 (c, 0.54 in H:O)

UV: [neutrall A n: 0 (end) (£) (MeOH) (Derep) [neutral]l A me (HLO) (Berdy)

N Bk

Holt, K.E. et al,, 1.C.S. Perkin 1, 1994, 231-234, (a-Homomannojirimycin, B -Homonojirimycin, & RiE,
H-NMR, #£11%)

Shilvlock, J.P. et al., Tetrahedron: Asymmetry, 1998, 9, 3505-3516, (a-Homomannojirimycin, B
-Homomannojirimycin, & 8%, H-NMR)

Watson, A.A. et al., Phytochemistry, 2000, 56, 265-295, (L' ¥ 2.—)

8 2,6-Bis (hydroxymethyl) -3,4,5-piperidinetriol; (2R,3R,4R,5S,6R) -form, 7-0- B -D-Glucopyranoside
[{E%¥ % - 514 ] 1"-0-B -D-Glucopyranosyl- @ -homonojirimycin. MDL  25637. 2,6-Dideoxy-7-0- 8
-D-glucopyranosyl-2,6-imino-D-glycero-L-gulo-heptitol (CAS 44) OH
[CAS No.]104343-33-1 HOH,C OH
(£ D10 CAS No.J104419-80-9
(e&¥5rR1%%: Fik fLBEE 2 (Antihyperglycaemic agents), HN OH
7V 0 R{LA4 (Simple piperidine alkaloids)
[ CH,0
[53F 3] CsHsNOw HO 0
(7F&]355.341
(BER]ROEYNSBONBTAHOA K, Commeling communis, HO CH,OH
Aglaonema treubii, Hyacinthus orientalis, Lobelia sessilifolia OH
[Ri&] 58\ o -glucosidase IHIHF, competitive inhibitor for intestinal
sucrase, Also inhibits maltase, trehalase, glucoamylase and @ -amylase. Antidiabetic agent
MER) EEROMER « —Ain
[A#5X] Mp 84-86 . Mp 131-134 C (as hydrochloride). Mp 216-219 °C (& Fuf)
[HehestEE]:Lalo® +20 (c, 0.5 in H:0). [els +24.7 (, 0.7 in s0). [@o 427.5 (c, 1 in H:O)

X Bk
Liu, P.5., 1.0.C,, 1987, 52, 4717-4721, (@ -Homonojirimycin, H-NMR, Mass, Z#{k, & Rik)
Bruce, T. et al, Tetrahedron, 1992, 48, 10191-101200, ( a -Homomannojirimycin, 6-Epi- &
-homomannojirimycin, & ARi%, H-NMR, C13-NMR, 4{t%#)
Holt, K.E. et al, J.C.S. Perkin 1, 1994, 231-234, ( @ -Homomannojirimycin, B -Homonojirimycin, &KL,
H-NMR, %£1{t%)
Shilvlock, J.P. et al., Tetrahedron: Asymmetry, 1998, 9, 3505-3516, (a-Homomannojirimycin, B
-Homomannojirimycin, & fi%, H-NMR) '
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§ 2,6-Bis (hydroxymethyD) -3,4,5-piperidinetriol; (2R,3RAR,5R,65) -form

k%4 - 4] 8 -Homomannojirimycin OH
[CAS No.] 154349-07-2 HOH.C OH
24448 7V 7 0 RiL&4 (Simple piperidine alkaloids) , 2

[HE] HN

[43 F2] C-HuNOs OH
(4 F8]1193.199 CH,OH

[EELROESD 585057 N A0 K Aglaonema treubii and Hyacinthus orientalis
[Fi&] B -Mannosidase I ¥ ,

(4R ] Reim bt OB
THREYE][als +12.1 (¢, 0.27 in H:0)

-3 R
Bruce, T. et al, Tetrahedron, 1992, 48, 140191—101200, { @ -Homomannojirimycin, 6-Epi-
-homomannojirimycin, & ik{E, H-NMR, C13-NMR, AL

Holt, K.E. et al, J.C.S. Perkin 1, 1994, 231-234, (@ -Homomannojirimycin, 8 -Homonojirimycin, & RiE,

H-NMR, £1L%)
Shilvlock, J.P. et al, Tetrahedron: Asymmetry, 1998, 9, 3505-3516, ( & -Homomannojirimycin, 38

-Homomannojirimycin, & HRi%, H-NMR)

§ 2,6-Bis (hydroxymethyl)-3,4,5-piperidinetriol; (2R3R,5R,6R) -form
[{E53:4 - $14] o -Homomannojirimycin. @ -Homomannonojirimycin
[CAS No.]127995-29-3
UL&sE] 7 A R{LE& % (Simple piperidine alkaloids)
(ZE]KROHESM 585N 57 V1O K: Hyacinthus orientalis, Aglaonema treubii
A o

C:HisNOs
(4T &1193.199 HOM,C OH
[F33&] Nonselective @ -glucosidase inhibitor HN
[HE4R] i A DB OH
CEeiEYeE]: [ alo +4.4 (c, 0.55 in H:0) (natural). CH;OH
[@]n 20 +7.4 (c, 0.55 in H:O) (synthetic)
(£ DD T —F1C-4 is achiral
X K
Liy, P.S., 1.0.C., 1987, 52, 4717-4721, ( @ -Homonojirimycin, H-NMR, Mass, B, SRE)
Bruce, T. et al, Tetrahedron, 1992, 48, 10191-101200, ( @ -Homomannojirimycin, 6-Epi- &
-homomannojirimycin, &%, H-NMR, C13-NMR, £{t%)
Holt, K.E. et al, J.C.S. Perkin 1, 1994, 231-234, ( @ -Homomannojirimycin, 8 -Homonojirimycin, BRRIE,
H-NMR, %13
Shilvlock, J.P. et al, Tetrahedron: Asymmetry, 1998, 9, 3505-3516, ( @ -Homomannojirimycin, B
-Homomannojirimycin, &AL, H-NMR)
Watson, A.A. et al., Phytochemistry, 2000, 56, 265-295, (L o)

§ 2,6-Bis (hydroxymethyD) -3,4,5-piperidinetriol; (2RS,3RS 4RS,55R,65R) -form OH
(k%4 - #i4a] B -Homonojirimycin HOH,C OH
[CAS No.1157544-15-5 .

Egg%ﬁﬁ] 7L 0 R{LAY (Simple piperidine alkaloids) HN OH
[4r 3R] CHNOs CH,0H
[5F&]193.199

BEIkOHESNSESNETIV T B Aglaonema treubi,

Hyacinthus orientalis

(MR R LR ER IOV TIRBENZN.
[F DD T — & ] Meso-stereoisomer

: X #R
Bruce, T. et al, Tetrahedron, 1992, 48, 10191-101200, ( @ -Homomannoijirimycin, 6-Epi-a@
-homomannojirimycin, & %, H-NMR, C13-NMR, £{bL5) '

Holt, K.E. et al, J.C.S. Perkin 1, 1994, 231-234, (@-Homomannojirimycin, B -Homonojirimycin, & FiE,
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H-NMR, £{t%)

Shilvlock, I.P. et al., Tetrahedron: Asymmetry, 1998, 9, 3505-3516, (a-Homomannojirimycin, B
-Homomannojirimycin, & &%, H-NMR) '

Watson, A.A. et al., Phytochemistry, 2000, 56, 265-295, (L & 2—)

§ 2-(1,2-Dihydroxyethyl) -3,4-dihydroxy-5- (hydroxymethyl) pyrrolidine; (1 & 2R 3R AR,5R) -form
He=#4 - Bl4]2,5-Dideoxy-2,5-imino-glycero-D-manno-heptitol

[CAS No.]1197390-30-0 HO  OH
&85 3] 7V 5 01 R{EE&H (Simple pyrrolidine alkaloids)

[#:ER) HOH,C™y OH
(4 FR] CHuNOs H OH

(5 FE]193.199

[(RE]ROEMOED SHESND TN A OA R: Hyacinthoides non-scripta, Hyacinthus orientalis
[fi&)] B -glucosidases HMHHI A F
[HEEXE]:[als ® +31.5 (c, 0.4 in H:0)
(£ DD F—F]C-1' config. not determined
X
Watson, A.A. et al., Phytochemistry, 1997, 46, 255-259, (78, H-NMR, C13-NMR)
Asano, N. et al,, J. Nat. Prod., 1998, 61, 625-628, (48

§ 3,3,4,55,7-Hexahydroxyflavyliem( 14) ; 3-0-[ 4-Hydroxy-Z-cinnamoyl-( = 6) -8
-D-glucopyranoside], 5-0- [6-0-malonyl- 8 -D-glucopyranoside]

E%:4% - B8] Malonyl-cis-awobanin OH
[CAS No.]163959-19-1 HO OH
[ DD CAS No.]138752-16-6 - O
He&¥5%) 7 58 /1 ¥ (Anthocyanidins and anthocyanins; 6 OH
X O-E#f L) ' 107~ 0 OH
3] I
J >
HO 0 coo
0 OH AN
(5373 CoHi0n"' HO o oH
[53FR&)859.724 m OH
(#IR] Commelina communis & Hyacinthus orientalis DIt
................................................................. X B OH

Goto, T. et al,, Tet. Lett,, 1978, 2413; 1982, 23, 3695; 1983, 24,

2181; 4863; 1986, 27, 1801, (Awobanin, Violanin, Gentiodelphin, HO OH
Platyconin, Malonylawobanin)
Ishikawa, T. et al, Phytochemistry, 1999, 52, 517-521, 200

(Acetylmalonylawobanin, Malonylawobanin) OH
HO OH
. o] CH
§ 3,3',4',5,5',7-Hexahydroxyflavylium( 1+) ; 3-0- HO o
(3,4-Dibydroxy-E-cinnamoyl- (> 6) - 8 -D-glucopyranoside] . o
5-0- (6-0-malonyl- 3 -D-glucopyranoside)

(L% + 4] Monodemalonylsalviadelphin
[CAS No.]128508-46-3

[eEMI ] 7 54/ 1 K (Anthocyanidins and anthocyanins; 6
X O-BE)

(Bs=R]

[4FHA] CuHuOn"

(53 FE]875.723 :

[(ZER]ROHEY D 5578 Salvia splendens, Hyacinthus orientalis
X R

Kondo, T. et al., Tet. Lett., 1989, 30, 6055; 6729, {Lobelinin derivs, Salviadelphin, Salviamalvin,
Monodemalonylsalviadelphin)
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§ 2-(2-Hydroxyethyl) -5- (hydroxymethyl) -3,4-pyrrolidinediol; (2R,3R,4R,5R)-form
%4 + Bl#]D-manno-form. 2,5,6-Trideoxy-2,5-imino-D-manno-heptitol

[CAS No.]205762-20-5
eS8l 7 V04 B{E&4 Miscellaneous pyrrolidine alkaloids) , 7K{L%] (Higher aldno]s)

(#8E =] HO OH
[5F ] CGHsNO,
[aF&l1772 .
[ZE] ROEMOIREN 5B 5NSFNHOA K Hyacinthus orientalis HOHC™ "N OH
[A#&] a-glucosidase I EH-T H
(tehEE]: (ol +98.5 (c, 1.13 in H:0)

pra
Asano, N. et al., J. Nat. Prod., 1998, 61, 625-628, (5B, H-NMR, C13-NMR)
§ 2.(2-Hydroxyethyl) -5- (hydroxymethyl) -3,4-pyrrolidinediol; (2R,3S,45,55) -form
[{k24% - B&]D-gulo-form. 2,5,6-Trideoxy-2,5-imino-D-gulo-heptitol
[CAS No.]205762-22-7
batr4 8] BARIEH (Higher alditols), 7 )L/ 041 R{t&4#) (Miscellaneous pyrrolidine alkaloids)
(8]
[4F3] CHisNO,
(57811772 ”}_ﬁ*/\
(EFEROWEMOEEN S/ S NDT N A O B: Hyacinthus orientalis
[F#] o -fucosidase MIHI AT HOHC™ ™y OH

(HfedEE]: [ alo +41.4 (¢, 0.56 in H:O) H

R
Asano, N. et al., J. Nat. Prod., 1998, 61, 625-628, (57Bf, H-NMR, C13-NMR)

§ 3,3'4',5,7-Pentahydroxyflavylium (1+) ; 3-0- [4-Hydroxycinnamoyl- (— 6) - 8 -D-glucopyranoside]
({24 - B4 ) Hyacinthin

[CAS No.i56767-17-0

[{t&82%,] 7 548 /1 F (Anthocyanidins and
anthocyanins; 5 X O-E##)

(#Ex0)

[4F3] CxHrOn"

(53T 8] 595.535

(BEIKROHEMA S 73B#: Hyacinthus orientalis, 7 E '7
3 ik

Robinson, R. et al., J.C.S., 1927, 2086; 1932, 2494, (7B, & RLE)

Harborue, J.B., Phytochemistry, 1963, 2, 85; 1964, 3, 151; 453, (#iEI5E, BL%4)

Vega, F.A. et al, Chem. Ind. (London), 1967, 954, (/7B

Karrer, W. et al., Konstitution und Vorkommen der Organischen Pflanzenstoffe, 2nd edn., Birkhéiuser Verlag,

Basel, 1972, nos. 1713; 1715; 1716, (£F)

Tacobucci, G.A. et al., Tetrahedron, 1983, 39, 3005, (L Ea1—)

The Flavonoids: Advances in Research since 1980, (Ed. Harbome, J.B.), Chapman and Hall, London, 1988

OH

coo ™™

§ 3,3'.4',5,7-Pentahydroxy-5'-methoxyflavylium ( 14) ; 3-0-[ 4-Hydroxy-E-cinnamoyl-{ — 6) -8
-D-glucopyranoside], 5-0- (6-O-malonyl- 8 -D-glucopyranoside)

[CAS No.]163857-14-5

Egzg]ﬁﬁ] 7 57 /- ¥ (Anthocyanidins and anthocyanins; 6 X O-fE#E)
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[43+F7] CuHuO=" N
(5> F81873.751 ol o,
(EIR] Hyacinthus orientalis DFE

I

Bell, J.C. et al., J.C.S., 1934, 1604, (575f)

Karrer, W. et al., Konstitution und Vorkommen der Organischen Pflanzenstoffe, 2nd edn., Birkhiiser Verlag,
Basel, 1972, no. 1742, (£ %)

Iacobucci, G.A. et al., Tetrahedron, 1983, 39, 3005, (L' Ea1—)

§ 3,4',5,7-Tetrahydroxyflavylium (1+); 3-0-5 -

D-Glucopyranoside, 5-0- (6-O-malonyl- 3 -D-glucopyranoside) HO ~ OH
HEEYARI 75K /MK o OH

(Anthocyanidins and anthocyanins; 4 X O-fB %)

(H:E =] HO 0|-| CH,OH
. (4 FH] CuHn0x" HO Jjé:
(5 FRl681.58
(F:I5] Hyacinthus orientalis DTE OWOH
3CER

Karrer, P. et al., Helv. Chim. Acta, 1927, 10, 67; 1928, 12, 292, (538, Monardein)

Robertson, A. et al,, J.C.S., 1928, 1460; 1533, (538t

Timberlake, C.F. et al., The Flavonoids, (Eds. Harborne, J.B. et al), Chapman and Hall, London, 1975, 215,
(LE=a—)

Tacobucci, G.A. et al.,, Tetrahedron, 1983, 39, 3005, (L ¥ 2—)

The Flavonoids: Advances in Research since 1980, (Ed. Harbomne, J.B.), Chapman and Hall, London, 1988

§ 3,4'5,7-Tetrahydroxyflavylium (1+); 3-0-[4-Hydroxy-E-cinnamoyl-(— 6) - 8 -D-glucopyranoside]
5-0-[6-O-acety)- 8 -D-glucopyranoside]
UeeMaEi 73R /1K

(Anthocyanidins and anthocyanins; 4 X O-B )
(5 5]

[53FR] CuHu0w"
[5-F#]783.715

(%] Hyacinthus orientalis Dt
(R Br%

Karrer, P. et al., Helv. Chim. Acta, 1927, 10, 67; 1928, 12, 292, (538, Monardem)

Timberlake, C.F. et al., The Flavonoids, (Eds. Harborne, J.B. et al), Chapman and Hall, London, 1975, 215,
(LEa—)

Iacobucci, G.A. et al.,, Tetrahedron, 1983, 39, 3005, (L £2—)

The Flavonoids: Advances in Rescarch since 1980, (Ed. Harborne, J.B.}, Chapman and Halt, London, 1988

§ 34'5,7-Tetrahydroxyflavylium (14); 3-0-[4-Hydroxy-E-cinnamoyl-(— 6) - 8 -D-glucopyranoside] ,
5.0-(4-0-malonyl- 8 -D-glucopyranoside)
Eg;g]ﬁ‘ﬁ] 7 578 /4 F (Anthocyanidins and anthocyanins; 4 X O-E#i2L)
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[43FR] CxHO0x
15y F1)827.725
(£ Hyacinthus orientalis DAE

Karrer, P. et al, Helv. Chim. Acta, 1927, 10, 67; 1928, 12, 292, {5 ¥, Monardein)

Timberlake, C.F. et al., The Flavonoids, (Eds. Harbome, J.B. et al), Chapman and Hall, London, 1975, 215,
(LE2—)

Tacobucci, G.A. ¢t al., Tetrahedron, 1983, 39, 3005, (LEz—)

The Flavonoids: Advances in Research since 1980, (Ed. Harborne, 1.B), Chapman and Hall, London, 1988

§ 3,4',5,7-Tetrahydroxyflavylium (1+);
3.0- [4-Hydroxy-E-cinnamoyl- (— 6) -
' B -D-glucopyranoside], HO
5.0- (6-O-malonyl- 8 -D-glucopyranoside) O +
[{t24 - B4 ]Monodemalonylmonardein A0 Q OH
[CAS No.]101205-00-9 X

T . 0
Heam g 758 /1 K “°‘®‘§ N .
(Anthocyanidins and anthocyanins; 4 X O-E#E) o b o
[ ) ' 00 COO0._.COOH
(572 CoHy00' | T, o
(43T R]827.725 OH
[ELE] KO 5418k Salvia coccinea, Salvia splendens, Hyacinthus orientalis DHE

X Rk
Karrer, P. et al., Helv. Chim. Acta, 1927, 10, 67; 1928, 12, 292, (438, Monardein)
Timberlake, C.F. et al., The Flavonoids, (Eds. Harborne, 1.B. et al), Chapman and Hall, London, 1975, 215,
(LEa—)
The Flavonoids: Advances in Research since 1980, (Ed. Harborne, J.B.), Chapman and Hali, London, 1988
Terahara, N. et al,, J.C.S. Perkin 1, 1990, 3327, (Rubrocampanin)

§ 3,4'5,7-Tetrahydroxyflavylium (14); 3-O- [4-Hydroxy-Z-cinnamoyl-(— 6) -8 -D-glucopyranoside],
5.0- (6-0-malonyl- 8 -D-glucopyranoside)
UeawaElooR /1K

(Anthocyanidins and anthocyanins; 4 X O-EMRE)
(=]

3 FRICoH0»"
(4 FR1827.725
[ R] Hyacinthus orientalis DiE

Karrer, P. et al., Helv. Chim. Acta, 1927, 10, 67; 1928, 12, 292, (5+ B, Monardein)

Timberlake, C.F. et al., The Flavonoids, (Eds. Harborne, J.B. et al), Chapman and Hall, London, 1975, 215,
(LrEa—)

Tacobucci, G.A. et al., Tetrahedron, 1983, 39, 3005, (L Ea—)

The Flavoneids; Advances in Research since 1980, (Ed. Harborne, J.B.), Chapman and Hall, Lendon, 1988

- 128 -



