Archives Internationales de Pharmacodynamie et de Therapic. (Heymans Institute of Pharmacology, De
Pintelaan 185, B-9000 Ghent, Belgium} 106,164,1956 ‘
' O ERFEIIBT B F— & e
CGRBRHED> DNA Hi{E

BT DT EENA R Y — B
REE « I : 100 ppm
£ 0k

Collection of Papers Presented at the Annual Symposium on Fundamental Cancer Research, {Baltimore, MD)
23,346,1970

§ 8 F TR MU (Gallus gallus domesticus Brisson) D] B NI E O T .
AWERATIL, BT 2 THE AN - 7+,

Fhdd ok T (Mimosa) e ke sk e ok o
§ 8§ Y AR (dcacia decurrens Willdenow) DFE,

§ 10,11,12,14,18-Pentahydroxy-ZO-nor-S,11,13-abietatrien-7-one; 12-Me ether, 18-Ac
[CAS No.1224790-60-7

(L& ] 5 )L < 7 1 K (Nor- and homoabietane diterpenoids)
(s )

(7 F ] CuHuO

(537 &1 406.475

[ZE ] dcacia decurrens

(MER] B @S &, o)

(R =i]Mp 186-188 T HaC

(PEEEXEED: [0 o -16.2 (¢, 0.2 in MeOH) COOCH;

UV: [neutrat] A e 203 (log £ 3.92): 275 (log & 3.66); 365 (log £ 3.21) (MeOH)
......................................... R - S
Anam, EM. et al,, Indian J. Chem., Sect. B, 1998, 37, 1307-1309

OCH3CH3
HO
OH CHs

OH

§ 11,12,14,15-Tetrahydroxy-7-oxo-8,ll,l?;-abietatrien-lﬂ-al; 12.Me ether
(b4 - Ba] 11,14,15-Trihydroxy-12-methoxy-7-0x0-8, 1 1, 13-abietatrien-20-al
[CAS No.]224790-58-3

e B8] 7L< 7 1 K (Abietane diterpenoids)

[#iE=R]

[ ] CuHO.

(5T 8] 376.449

(B ] dcacia decurrens O

[HER] B O {Me:CO/petrol)

(HEAESERE] [ @)™ 4655 (c. 0.1 in MeOH) HyC CH,

UV: [neutral] A 215 (log £ 4.28); 273 (log € 3.99); 365 (log & 3.75) (McOL)
----------------------------------------------------------------- SRR e

§ §YARIETTH LT (deacia decurrens var. dealbata (Link) F. Mueller) D7,
ARMENA T, RIS BT8R A 1

*********E = Yjﬂ (va“gu) LR LT 2T
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ABEAE T RICHET S kIdae o s,

kiR 2 jL 27 (Milk) oo e 40 ol ok s e o
§ § 718 (Bos taurus L) DIEAFRE DI
fz—r] &M

§ § 78 ¥ (Capra hircus L) DILAREORN .
FFEHETIE. RoICETSXEKIT RN o T2

Sk akkdkoke I Il (Myrtle) e ot oo ol e ok e

§ § 7 FEERE A I Myrtus communis L) DEE, {EELIIREE.

§ 3,6-Digalloyiglucose; D -Pyranose-form CH
[CAS No.] 13186-20-4 OH
&t sra) & > = > {b& % (Simple gallate ester tannins) o

(=] CH
[/ﬁ?.it] C:"H:E?OH o
(5+F5]1484.37 0

(BB RO S D8 Geranium pratense DIRZE, Polygonum bistorta, d-l o) Tam
arix aphvlia, Myrtus communis, Bergenia sp. HO 0 OH
R RS (H:0) OH

b IMp 185 C HO

(bepE L [l +79 (¢, 2.3 in EtOH) OH

[F D lien 7 — # 1 Equilibrated mixt. of @- and S -anomers in soin.

o et mmamam———————— e 37 X

Schmidt, O.T. et al., Annalen, 1951, 571, 19; 29, (MERE, & ALiE)

Gstirner, F. et al.. Arch. Pharm. {Weinheim, Ger.), 1962, 295, 823; 1966, 299, 640, (77&)
Diaz, A.M. et al., Plant. Med. Phvtother., 1987, 21, 317, (735

Nawwar, M.A.M. et al., Phytochemistry, 1994, 36, 1035, (7 BE)

Lin, T.-C. et al., J. Chin. Chem. Soc. (Taipei), 1999, 46, 613-618, (/3Bf, Me glycoside!

§ Myrtucommulone A

[CAS No.]54247-21-1

(e &5 8] BB Y & 1% (Acylphloroglucinols)

[ =)

{53 CuHs:Om

[77-F ] 668.823

(B Myrtus communis, Callistemon lanceolatus
(%] 7 S AR L THRWAEEEZ RT
(IR DS (MeOH, EtOAc, MeOH/CHCL: or Me-C
0)

LAl Mp 183-186 T

UV: [neutral]l A ae 234 (£ 220003 ; 267 (& 18500) (EtOH) (Berdy)
................................................................. Wik - U e wa e mmeee
Kashman. Y. et al.. Tetrahedron, 1974, 30. 991, (4HBE. #5)

Rofstein. A. et al.. Antimicrob. Agents Chemother.. 1974, 6. 539; CA. 82. 106874, (77 &)

Lounasmaa. M, et al., Phvtochemistry, 1977, 16, 1831, (5§

§ Myrtucommulone B
({5 % - % % 1 4.9-Dihydro-6.8-dihvdroxy-2.2.4 4-teteamethyl-9- € b-methylethyl) -5-( 2-methyl-l-oxopropyl)
-1H-xanthene-1.3 (28 dione (CAS )

- H1 -



(CAS No.]54247.23-3
(L &5 48] BB & (Dibenzo [b,e]l pyrans)
HaER]
(7 F 2] CaHuOx
(73 F 8] 414.497
(EHF] Myrtus communis
(AR FEEEEED
MR EFROY*
e X R et e
Kashman, Y. et al., Tetrahedron, 1974, 30, 991, (5+8E, #5:8)
Rotstein, A. et al., Antimicrob. Agents Chemother., 1974, 6, 339; CA, 82, 1068711, (538#)

§ Myrtucommulone D

[CAS No.] 126221-82-7

(e &4 70 2] B85 & 1% (Acviphloroglucinols)
(A5 ]

(77 ] CuHa 0o

(77 ¥ B8] 652.823

(B Myrtus communis D

[T DD F —~% IName incorr. spelt in abstract

§ 2',3,44',6'-Pentahydroxychalcone; 2'4-Di-Me ether, 4'-0-[ @ -L-rhamnopyranosyl- (1 — ¢) .3
-D-glucopyranoside]

HE“#4% - 5 B] Hesperidin methylchalcone
[CAS No0.]24292-52.2

[£DALD CAS No.125429-20-3
UEEME] 7 58 /1 B (Chalcone  flavonoids: 5 X O-B § QCHs  OH

B X Hofj/\‘j/"' OH
(g ] 0 OH
(533 CoHaeOss HO oo

(7 T B1624.594 OH
(BB Myrtus communis O R-3 CH,

- e e e e e A - .-
Rimpler, H. et al., Arch. Pharm. {Weinheim, Ger.), 1965, 298, 838, (BOBF{K)

Wiermann, R.. Planta, 1970, 95, 133, (5 5)

Fraser, A.W. et al., Phytochemistry, 1974, 13, 1561, (%}Hff)

Chibber, §.S. et al.,, Curr. Sci,, 1982, 51, 933, (528, Tephrone)

[mperato. F., Experientia, 1982, 38, 67, (718, 584

Fukunaga, T. et al., Chem. Pharm. Bull., 1987, 35, 3292, (Hi&% ()

OCH,
OH

§ 2-Pinen-10-ol; (+)-form HjC
[CAS No.]6712-78-3 «
He B I 5L~ /1 R (Pinane monoterpenoids) HaC—;
(#8t) HOH,C

(72 F5] CwHWO

(7 F#]1152.236

(ER] KO S it Myrtus communis DF 1 IV, Darwinia grandiflora, Leptospermum lanigerum,
Chamaecyparis formosensis, % Ol

MERI A1

(MEREYCHET: [ 010 +44.3 (. 3.21 in CHCLY)

Couchman. F.M. et al., Tetrahedron. 1964, 20, 2037, (55 8E
Banthorpe. D.V. et al.. Chem. Rev., 1966, 66. 643, (L & L —)
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Ford, R.A. et ai., Food Chem. Toxicol.. 1992. 30, 935, (L & 2—, #{H)

§ 2,3,6,23-Tetrahydroxy-12-oleanen-28-oic acid; (2 &3 8,6 8 ) -form
({24 « 34 ] Terminolic acid %

[CAS No.]564-13-6

[{b&tnsria) 71X /-1 F (Oleanane triterpenoids)
(F:E=]

[73F ] CoHaOs

(53-F&&]504.706

(BB ] Terminalia ivorensis, Myrtus communis
(R FE 6 (Me.CO)

[At=IMp 347 C

(EhhEYERE) (@ io +42 (c, 0.11 in EtOH)
............................ 3R - ——- .
King, F.E. et al., J.C.S., 1955, 1333; 1956, 4469, (Terminolic acid)

Fxkewaonkk 3 M, 7 71—{)], (Milt‘oil) a0 3 e e e OR ke ok
§ § U84 I XY (dchillea millefotium L) DIEEITZE,

§ Achimilic acid
[{k2:4 - 94513 [ (2-Hydroxy-2-methyl-5-0x0-3-cyclopenten-1-ylidene) methyl] -2-methylene-6-oxoheptanoic  acid
{CAS #)

[CAS No.]110732-04-2 CHj

HE a4 ¥a] Ba b % (&4 (Monocarbocyclic carboxylic acids and lactones) C OH
(4% CH
(53 F 2 CisHWO-

(5T §1278.304 H3CMCOOH
[ F 3R] CsHis0s ) e CH,
[5-F 81278304

(EROHEMN S 7 8E: Achillea millefolium

(] 3 O 5

[F Bl F— Y ]0bt. as mixture of diastereoisomers

- e e e v
Japan. Pat., 1987, 87 81 349; CA, 107, 161673, (5rif, C13-NMR, IR, UV, Mass)

§ Achimillic acid A

[CAS No.]157184-04-8

[{b&t 5] 7)1~ / 1 E (Seco-, cyclo-, abeo- and norguaiane sesquiterpenoids)

R K]

532 CisHiO: OH
[7rF B]278.304 o ~CHj
[# ) Achillea millefolium _ |
[PEART EHREE &L (as Me ester) HOOC CHg
(A= Mp 76-77 C  (Me ester) oH 3
[efEderEl:fels -23.6 (c 1 in CHCL} (Me ester) 2

UV: [neutral] A e 245 () (EtOH) (Derep)

Tozyo, T. et al., Chem. Pharm. Bull., 1994, 42, 1096, (5@, H-NMR. C13-NMR. i f,5)
N HaC.

§ Achimillic acid A; 5Z-Isomer

o ) . . COQH
({28 - 5% Achimillic acid B H,COC
[CAS No.l157184-05-9 )
(b G4 538 5 1L < 7 A4 I (Seco-. cyelo-, abeo- and norguaiane sesguiterpenoids)
[ irt L] CHy
’—IH\ !’Jk} Ci:H.LO- OH
Lor ] 278,304

_612 -



(5] Achiltea mitlefolium

HERIF 1L (as Me ester)

CPLEEXAE): (2o -78.2 (c, 1 in CHCL) (Me ester)

UV: [neutral]l A .. 245 (&) (EtOH) (Derep)

---3C Bk
Tozyo, T. et al., Chem. Pharm. Bull., 1994, 42, 1096, (48, H-NMR, C13-NMR, #E#E)

§ Achimillic acid A; 4-Epimer

({4 - B14] Achimillic acid C

(CAS No.1157184-06-0

HEE#5 ] 5L < ) 1 F (Seco-, cyclo-, abeo- and norguaiane sesquiterpenoids)

(53] e

[ %3] CiHWO COOH
(53 8]278.304 HaCOC

(B 5] Achillea millefolium

K] # 1 JL (as Me ester) O
[sbhestrE]:Lals -87.3 (¢, 1in CHCL) (Me ester) CHg
UV: [neutral] A w245 (&) (EtOH) (Derep) OH
_________________________________________________________________ ik .

Tozyo, T. et al., Chem. Pharm. Bull., 1994, 42, 1096, (538, H-NMR, CI13-NMR, & Hi8)

§ 2,4-Decadienoic isobutylamide; (E,E)-form
[CAS No.]18836-52-7

HES#ISH] 7 5101 RILEH(Simple isobutylamide alkaloids) CHs

. 3
[H835 58] | H
U’f%ﬁ] CiuH:NO = CH3

(5rF 1223358 0

(&1 Fagara xanthoxyloides, Piper sylvaticum, Piper nepalense, T DWKFED Piper spp., Anacyclus
pyrethrum, Achillea millefolium and Asiasarum heterotropoides (3 7 Y, avH, F08, U2
73D

(3] Produces intense formication and local anaesthesia of the mucous membranes. % B A

[PEIK] SHR S & {petrol)

(REsIIMp 75°C (69°C). Mp 90-95 C

HEE - B muag

e 3K .- —- e
Bowden, K. et al, J.C.S., 1963, 3503, (58, UV, [R)
Loder, I W. et al., Aust. J. Chem., 1969, 22, 1531, (7}, UV, IR, Mass, & Ri%)

Banerji, A. et al., Experientia, 1974, 30, 223, (58§, #5)

Mahanta, P.K. ct al,, J. Pharm. Sci., 1974, 63, 1160, (58, UV, IR)

Dasgupta, S. et al., Indian J. Chem., Sect. B, 1979, 17, 538, (/M UV, IR, H-NMR, Mass)
Yasusa, I et al., Chem. Pharm. Bull., 1981, 29, 564, (%8, UV, IR, H-NMR, C13-NMR, Mass)

§ 2,4,8-Decatrienvic acid; (2E,4E,87) -form, 2-Methylpropylamide
(fe#4 - 31%)] N-Isobutyl-2,4 8-decatrienamide. ~ N-(2-Methylpropyl) -2,4,8-decatrienamide { CAS ).
2.4,8-Decatrienoic acid isobutytamide

[CAS No.152657-13-3 S

HeEHanal 7L a1 Reat (Simple isobutylamide alkaloids) CHs CH
[T I H\)\ 3
(533 CHaNO = CHj;

[>T & 221.342

B LRORMORAS BN ETIL Ao 1 K. Achillea mitlefoliun (7R

[PEAR] =1 31

----------------------------------------------------------------- SR e

§ 2,4,6-Decatrienvic acid dehydropiperidide; (2E4F.6Z) -form
-613 -



(&) 70 7101 Bib&H (Simple piperidine alkaloids)

(HiE ]

[ FR]ICsHANO

(7 F®]231337

[(EE]AOWEMD SBSNBTINADOA B Achillea nabelikii, Achillea millefolium,
ea crithmifolia (77 %)

(Rl EOHES (ErO/petrol)

(FsIMp 55 C

Achill

Bohtmann, F. et al., Chem. Ber., 1973, 106, 1328, (573§, UV, H-NMR, WOERE, & L)
Greger, H. et al., Phytochemistry, 1981, 20, 2579, (7 &k, HiEE)
Strunz, G.M. et al.,, Can. J. Chem., 1996, 74, 419, (ErRiE, FEE)

§ 2.4,6-Decatrienoic acid dehydropiperidide; (2E AE,6Z) -Torm, 8,9-Didehydro
[{k2:4 « 94 ]2,4.6,8-Decatetraenoic acid dehydropiperidide

[CAS No0.143110-68-5

({b&44r5] 71 0 B{L&4 (Simple piperidine alkaloids)

[#E =R

[%%Z_Etl CuHiNO

(7 F 81229321

[BEAOEMN S BONDTIVAOA B: Achillea nabelikii, Achillea millefolium
£y

(HEAR] B EM Do T I

(#nflhoF—2)Eesf@idton TR

Bohlmann, F. et al.. Chem. Ber., 1973, 106, 1328, (578§, UV. H-NMR, HERE, &%)
Greger, H. et al., Phytochemistry, 1981, 20, 2579. (773, HAEK)

Strunz, G.M. et al., Can. J. Chem., 1996, 74, 419, (FHLiE, k)

§ 3 ,8-Dihydroxy-1(10) 4-germacradien-12,6-olide; (1(100E,3 @ 4E,6 a8 @11 &) -form, Di-Ac
HesEd « 5145 ] Millefin 0

[CAS No.]139262-27-6 Q

[E &5 71 = /0 K (12.6-Germacranolide sesquiterpenoids) CHs
[##iE) H3C

(43 F 2] CwHesOs H3COOC COOCH;
[ F 1350411

[ Achillea millefolium

(IR ] 5 CHs

(4] Mp 209-210 C

_________________________________________________________________ Sk c—— e mmmn e maam e mememnane
Kasymov, Sh.Z. et al., Khim. Prir. Soedin., 1972, 8, 247; Chem. Nat. Compd. (Engl. Tramsl), 1972, 8, 246.
(Millefin '

Gémez, G.F. et al., Phytochemistry, 1983, 22, 197, (Dihydroeucannabinolide)

Breton, J.L. et al., Tetrahedron, 1983, 41, 3141, (Heliangolidin)

Ohmura, K. et al., Phytochemistry, 1989, 28, 1919, (Hypochoeroside A)

Masco, A. et al., Phytochemistry. 1992, 31. 2163, G -Hydroxybalchanolide)

§ 8,10-Dihydroxy-1,4-guaiadien-12,6-olide; {6 .8 a,10 5,11 @) -form, 8-Ac
({54 - 9148 ] Achillicin. 8 @ -Acetoxvartabsin o
[CAS No.]71616-00-7
L LONE e > s e -, « . .
Lt il?/l 53481 F )L~/ A K (12.6-Guaianolide sesquiterpenoids) HaC 0 CHa
[ tiat]
{}/"JL_JLL\J Ci-H::0s
e H,COOC
[53F §]306.358 3
[ Wi achitiow millefolium. Achillea collinu

[EART 4 HO GHs

A PR



................................................................. S e
Banh-Nhu, C. et al., Phytochemistry, 1979, 18, 331, (4}
Schroumider, H. et al., Phytochemistry, 1994, 36, 1449, (H§ifRiE, %)

§ 9,10-Dihydroxy-1,3,11(13) -guaiatrien-12,6-olide; (5 @6 @,9 @,10 a)-form, 9-Tigloyl
k%4 + 5148 ] Isoachifolidiene

L& 5L <R 1 K (12,6-Guaianolide sesquiterpenoids) CH,
[(F5iER) HO
[53 73] CaHiO: HsC o -
(97 -F &1 344.407 o
(EE ] Achillea mitlefolium 0
)>=\HZC
C CHs

(FER] 35 0
H

(A STMp 153 °C \

Riicker, G. et al., Planta Med., 1992, 58, 293, (58§, H-NMR, C13-NMR)

§ Egelotide; 8-Ac
[fe2% - 54]8-Acetylegelolide. 3-Oxaachillicin HaC
3

[CAS No.] 142449625 O
HESH R 7L X/ 1 K (Seco-, cyclo-, abeo- and norguaiane sesquiterpenoids) o \ /

[RE ] o OH
(73 2] CuHuOn CHg
(73 8130833 HaC

LB ] Achiliea millefolium 3

HEK] 458 (E00) HCOOC

(A= IMp 219-221C

................................................................. < fik - -
Ochir, G. et al., Phytochemistry, 1991, 30, 4163-4165, (53, H-NMR, C13-NMR)

Schroumlder, H. et al., Phytochemistry, 1994, 36, 1449-1451, (H:&w5E, ik &)

§ Egelolide; 8-Angeloyl

b4 + 31418 Angeloylegelolide. 8 & -Angeloyloxy-3-oxaartabsin HsC _0O

[CAS No.] 142449-63-6 | 4
(&M B]IFIL R 4R ( Seco-, cyclo-, abeo- and norguaiane 0 OH
sesquiterpenoids) 0 CH
[#E ] 3
[7F3] CuHO0. HsC

(¥ 81 348.395 )\,4\
(BB ] dchillea millefolium H3C

[(PER] &5 (EeO)

[ Mp 152-154 C

DRBEAHE): T @ )o” +5.8 (¢, 0.34 in CHCL)

_________________________________________________________________ A
Ochir, G. et al., Phytochemistry, 1991, 30, 4163-4165. (474, H-NMR, C13-NMR)

Schroumlder, H. et al., Phytochemistry. 1994, 36, 14491451, (B5iSibsE, i)

§ 1,4-Epidioxy-9,10-dihydroxy-2,11 (13)-guniudien-ll,ﬁ-olide; {1 a4 as @6 «¢9 a,10 a)-form,

10-Tigloyl 0
(L% - 4] o -Peroxyachifolide
HESHHE] 5~ 1 K (12,6-Guaianolide sesquiterpenoids) CHg 0 CH;
[HE]

‘ C
[}}:F J—-t] CuH:0- \
L7781 376.405 ' O OH
[HEE ) Achillea millefolium H;C 3~ 0
(PEIRTBHIRHSN (ErOR) H3C_MO

- 6i5 -



Riicker, G. et al., Arch. Pharm. (Weinheim, Ger.), 1991, 324, 979, (Peroxyachifolides)

§ 1,4-Epoxy-5-hydroxy-10 (14) -germacren-12,6-olide; (1 ¢4 @,5 8,6 @,11 B H)-form
(et sraE] 7L /4 B (12,6-Germacranolide sesquiterpenoids)
[E X 0

(53 F7] CsH=0.

(7 F&1266.336

(K7 ] Achillea millefolium

................................................................. X Wk CHz

Ulubelen, A. et al., Phytochemistry, 1990, 29, 3948, (58, H-NMR)

§ Homostachydrine; (S)-form -0._.0
[CAS No.]472-22-0 HAC
(&t am] 7L H 01 B{L& 4 (Simple piperidine alkaloids) i
[#5i&t] H3C
[7F 3] CHLNO:

(sr T R1157.212

(B R OO T 5 S 408 Medicago sativa (% A . £7= Achillea millefolium, Moschata sp. 505
ns (F78)

(PR ] Al &5 &

{(BES1Mp 300 CTHER

[teheyergl[als -9 (H:0)

................................................................. | SR
Wiehler, G. et al.,, Can. J. Chem., 1958, 36, 339, (58, HERE, BMRE)

Beyerman, H.C., Rec. Trav. Chim. {J. R. Neth. Chem. Soc.), 1959, 78, 134, (GBXfH#ig)

Pailer, M. et al., Arch. Pharm. (Weinheim, Gee.), 1960, 293, 646, (7&)

§ 4-Hydroxy-1,1-dimethylpyrrolidinium-2-carboxylate; (25,45)-form

(k24 - B4 ] Betonicine. Achillein

[CAS No.]515-25-3

(Lot )7 2 B & X 7F K (Non-protein ¢ -aminoacids), 70710 F{E&% (Simple pyrrolidine
alkaloids)

i) HBC(. /CH3
NFO
(73T U] CHONO, L)_\(
[(7rF B#1159.185 HO 0
(LI ] dchiliea millefolium, Betonica officinalis, Stachys sylvatica, Marrubium vulgare

{horehound) (F 7 &, V)

[Hi# ] Possesses antiinflammatory activity
(PEAR) 7 2 LdEEh (ECOH)

(BT IMp 252 T THHEE (24424570
[Lbhig ekl lo” -36.6 (HO)

Lo o] Sigma:B6138

Schulze. E. et al., Hoppe Seyler's Z. Physiol. Chem., 1911, 76, 238; 1912, 79, 236, (7B
Goodson. J.A. et al,, J.C.S.. 1919, 115,923, {75

Paudter. W.W. et al.. Chem. Ind. {London}, 1963, 1693, (/& ffd)

Mandava, N. et al., Annalen, 1970, 741, 167, (H-NMR, %)

§ §-Hydroxy-1(10),4.11(13) -germacratrien-12,6-olide: (1 (10)E£4E£.6 @8 )-form, 11 8,13-Dihydro, Ac
({774« B 4] Acetylbalchanolide

- 616 -



M4 - 4] Acetylbalchanolide
UEBEW5 8] 71/ 1 K (Elemane sesquiterpenoids)

(g e
[5+F K] CrHuOs 3
[ F8&)292.374 H3aCOOC o]

(I yarrow (dchillea millefolium)

(#EIR]#8 (diisopropyl ether)

(A &IMp 125 C HaC CHj
(EEBEYCEE]: [ @)™ +128.1 (c, 3.8 in CHCL)

e e e e e o | -
Hochmannovd, . et al,, Coll. Czech. Chem. Comm., 1961, 26, 1826, (Balchanolide)

Herout, V. et al., Coll, Czech. Chem. Comm.,, 1961, 26, 2612, (Balchanolide)

Doskotch, RW. et al., 1.O.C., {970, 33, 1928, (Balchanolide, Tulipinolide)

Brozdz, B. et al., Coll. Czech, Chem. Comm., 1972, 37, 1546, (4} i)

Lee, K.-H. et al., J. Pharm, Sci., 1972, 61, 629, (HE)

Bohlmann, F. et al., Phytochemistry, 1978, 17, 471-474, (%r&f)

Herz, W. et al., J.O.C,, 1979, 44, 2784, (438

Gao, F. et al., Phytochemistry, 1986, 25, 1231, (435

Okunade. A.L. et al., Phytochemistry, 1994, 35, 191, (538, H-NMR, C13-NMR, %5 H15)

§ Millefolide

HEE BB 7L R/ A R (Terpenoids Mk 13 40)

[#%:&E =] 88

(73 F ] CuH0s

[73-F 8]250.337

(—fzatt 8] Sesquiterpene monocyclic lactone contg. conjugated methylene, OH and CO groups
(EE LR DM S 508 Achillea millefolium DIETH

(FRIR ) HHEE BHRAEE, (diisopropyl ether)

(A2 ]Mp 138-140 T

(HeRERE): L a]o® +107.2 (c, 1.36 in CHCL)

[ £ DALDF — & I Readily polymerises

— e e B G- e -
Hochmannova, J. et al., Coll. Czech. Chem. Comm., 1961, 26, 1826

§ 2,4-Undecadiene-8,10-diynoic acid; QE4E) -form, 2-Methylpropylamide
[f& % % - Bl & ] 2,4-Undecadiene-8,10-diynoic acid isobutylamide. N-( 2-Methylpropyl)
-2,4-undecadiene-8,10-diynamide

[CAS No0.J13891-74-2 | HaG
(E&Wr & 7L 101 RESH (Simple isobutylamide alkaloids) CH _)‘CHG
(=] HN

[%:‘F‘K] CISHIUNO Y \

[53F Bt1229.321 0

(RELROHES DS 2BE: Chrysanthemum frutescens, Achillea macrophylla, Achillea ptarmica, Achillea
millefolium, Otanthus maritimus, Anacyclus clavatus, < D{LDE

(EIR]#5% (Et.O/petrol

[Fik 21 Mp 99-100 T

UV: [newtral]l A n. 252 (FrO)

__________________________ _ D | Y
1974, 107, 1038; 1975, 108, 739, (58, &ik, UV, IR, H-NMR)

Jente, R. et al., Chem. Ber., 1972, 105, 1694, (& Rk, 778k, Mass, #&IRE. H-NMR. IR, UV)

Bohlmann, F. et al.. Phytochemistry, 1980, 19, 1535, (478

Greger, H. et al., Phytochemistry, 1984, 23, 1503; 1989. 28, 2363, (m¥b

Martin, R. et al., Phytochemistry. 1985, 24, 2295, (4}t Mass, H-NMR)

Kuropka, G. et al.. Planta Med.. 1986. 52, 244; 1987, 53. 440, (528, UV, IR, H-NMR. Mass, ;%)
Jakupovic, J. et al., Phytochemistry, 1988, 27. [135. (%18l

Bauer, R. et al.. Phytochemistry. 1988, 27, 2339: 1989. 28, 505. (578 H-NMR. Mass. IR, UV}

Binns. S.E. et al.. Planta Med.. 2000, 66, 241-242, (iF4F, 2-methvipropylamide)
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§ 2,4-Undecadiene-8,10-diynoic acid; (2E,4E) -form, 2,3-Didehydropiperidide
({2 4% - B4 ]12,4-Undecadiene-8,10-diynoic acid 2,3-dehydropiperidide o |

[CAS No.]52704-38-8 : \/ >
e & #4058 7)L A1 O R{E &Y (Miscellaneous piperidine alkaloids) CH /
[Hi ) ~ N
[43F 2] CietlNO =

(¥ 8]I1239.316

[££/5] Alkamide from Otanthus maritimus, Achillea millefolium, Achillea ptarmica (%7 £

(HER] A1V

547 S —
1974, 107, 1038; 1975, 108, 739, (51 RE, ARRIE, UV, IR, H-NMR)

Jente, R. et al., Chem. Ber., 1972, 105, 1694, (& ALIE, 7Rk, Mass, HIERE, H-NMR, IR, uv)
Bohlmann, F. et al., Phytochemistry, 1980, 19, 1535, (5 EE)

Greger, H. et al., Phytochemistry, 1984, 23, 1503; 1989, 28, 2363, (57&E)

Martin, R. et al., Phytochemistry, 1985, 24, 2295, (538, Mass, H-NMR)

Kuropka, G. et al., Planta Med., 1986, 52, 244; 1987, 53, 440, (578, UV, IR, H-NMR, Mass, Hig
Jakupovic, J. et al., Phytochemistry, 1988, 27, 1135, (5rEE)

Bauer, R. et al., Phytochemistry, 1988, 27, 2339; 1989, 28, 505, (/7 &, H-NMR, Mass, IR, uv)

§ § BTy ) K1) YT (Lchillea moschata Jacquin) DIEE Tz T2 HE.
AFEMETIZ. BCBET XEEN o7,

§ § 7 E IV I (dchillea sibirica Ledebour) DIEE =X H,

§ 2-Decene-4.6,8-triynoic acid; (E)-form, 2-Methylpropylamide
({5 & « 3% ] Dehydromatricaric acid isobutylamide [
[CAS No.}37064-10-1 |
&t ] 7L h 0 R{E &4 (Simple isobutylamide alkaloids)

[tiiE 2] |

[+ F3L] CuHsNO

(4T 81213.279 HN CHy

[EE[E] ekl o 718 Achillea spinuiifolia, Achillea ptarmica, Achillea impatiens,
Achillea sibirica, Anacyclus pyrethrum, Cladanthus arabicus

(MERI#EE (CCW

(A IMp 133-139 C. Mp 144.5-1455C

_______________ — - [ - - SO —
Stauholt. K. et al., Acta Chem. Scand., 1950, 4, 1567, (7 &

Sorensen. J.S. et al., Acta Chem. Scand., 1954, 8, 26. (7§

Gardner, J.N. et al., J.C.S., 1960, 691, (5HE)

Bohlmann, F. et al, Chem. Ber., 1962, 95, 1742; 1973, 106, 1328, (/@ HIEIRTE, S AIE)

Hodge. P. et al, 1.C.S.(C), 1966, 1216, (A&

Karrer, W. et al.. Konstitution und Vorkommen der Organischen Ptlanzenstoffe, 2nd edn., Birkhiuser Verlag, Basel,
1972, no. 770

Greger. H.. Phytochemistry, 1978, 17. 86; 1982, 21. 1071, (7réfE. #is)
Bohhnann.F.elaL.Phyuxmenﬂsuy.1979,18,1736;1980.19.841;2655.(6)%&)

Japan. Pat., 1991, 03 287532; CA, 116, 181120w, (57ED)

Lu, T. et al.. Phytochemistry, 1993, 32, 1483, (#idlH%1S)

sk X ] 5 (Myrrh) e s sl ot ook B o

§ § /12T BV Y Y 2 (Commiphora myrrha (Nees) Engler) O#flk.

& Acaciabiuronic acid; 4'-Me
HEse % - 1 8] 6-0- (4-0-Methyl- 3 -D-glucuronopyranuronosyl) -D -gatactose (CAS o (it cas
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HE#4 - B&ls-0- (4-O-Methyl- 3 -D-glucuronopyranuronosyb -D -galactose (CAS %) (I8 CAS £)
[CAS No.113006-41-2

L& 453 48] 5K A6 (Glycuronic acids), BK{E47 (Disaccharides)

(5]

CH HO OH
HO OH oA HO A .0
0 OH OH
o}
[43 7] CuHuOn H HO HO
{57 8137031 0 0 0
(E 5] Structural unit in plant gums, %12  HO o HO o HO 0
i . Prosopsis juliflora, Commiphora
myrrha, Boswellia carteri HO COOH HO COOH HO COOH
(EERE T M els -1 (HO) OCH, OCH,4 OCH;

.................................. 3 ol |
Hotchkiss, R.D. et al., J. Biol. Chem., 1936, 115, 285, (3% & {4)

Goebel, W.F. et al., J. Biol. Chem., 1938, 124, 207, (5 g

Jackson, I. et al., L.C.S., 1940, 74, ( @-Me pyr hexa-Me Me ester, 535)

Aspinall, G.O. et al., J.C.S., 1955, 1160; 1961, 3461, (53 5)

Mukherjee, S. et al., J.A.C.S., 1958, 80, 2536, (4+4f)

Jones, J.LK.N. et al.. Can. J. Chem,, 1961, 39, 162, (53%i)

Peciar, C. et al.,, Chem. Zvesti, 1974, 28, 83, (W%, H-NMR)

Di Fabio, J.L. et al., Carbohydr. Res.. 1982, 99, 41, (5 &)

*********3 [_j]\“fy s (Myrobalan) EEETE EEE Y
§ 8§72 UBI0ONT > (Terminalia chebula Retzius) DRE,

§ Calamansanin; 1-0-Degalloyl oH . ot
(ft=#4 + 9 %] Terflavin A HO Ay \-OH
(CAS No.]103744-85-0 | |

&P EI Yy (ke (Hexahydroxydiphenoyl ester

tannins), ¥ > = > {L& 4 (Flavogallonoyl dilactone tannins) oH 00C coo

B HO
g O c00 OH
HO e} o )
HO O o coo OH
OH
HO ! l \QOH
{ﬁ?itj CusHx0m OH OH
(5T 81 1086.747 0

(FEELR DM S 38 Terminalia catappa D2EE, Terminalia chebula O HEFE
HEIR] FEHOEAOBREE - MAHY (1)

(k70 Mp 2358 T T kR

(HEREXEEE): [0 ]o™ +240.6 {c. 1.0 in MeOH)

(€@ lL0> 5"~ ¥ ] Equilibrated mixt, of anomers

Tanaka, T. et al.. Chem. Pharm, Bull., 1986, 34, 1039; 1991, 39, 60, ({5 oH OH
R, H-NMR, C13-NMR)
Liu. T.-C. et al., Chem. Pharm. Bull., 1990, 38, 3004, (Terflavins)

§ Calamansanin; 1,6-Bis-O-degalloy

(2% - 98] Terflavin C

[CAS No.l103744-92.9
“L’.’ﬁ'%ﬁfi‘ﬂﬁ?‘/:‘/l'l_’.é?”f?](Hexuhydmxydiphenoyl ester tannins). ¥
> AL B (Flavogallonoyl dilactone tannins)

RN

(23 F ] CabOe

(53 7851934 641
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[MEIRT 5 B O B DRSS R - ZKAL) (Me:CO 18D

(AbsiiMp 225-227C

[ hEseEE] [ oo +32.6 (¢, 1.2 in MeOH)

[ZD{hdF— % ]Equilibrated mixt. of anomers
......................................... YRR e e
Tanaka, T. et al., Chem. Pharm. Bull., 1986, 34, 1039; 1991, 39, 60, (HS3E1L5E, H-NMR, C13-NMR)
Liu, T.-C. et al., Chem. Pharm. Bull,, 1990, 38, 3004, {Terflavins)

§ Chebulagic acid OH
[CAS No.]23094.71-5 HO Q
(L& 4755 54 1 BIV 38 (Anti-HIV agents), 84 IV 1 000H,C o VA

% (Antiviral agents), % >~ = 2 {E &1 (Chebuloyl ester g

tanni
ns) O CO\/ o COO—Q* OH
[#83E7K] HO '\0 > OH

[%?’Z—Et} CuHsx0O= OH

[+ R1654.672
(EEl koML FEBRINL Y > 2 o dividivi (
B

Caesalpinia coriaria D EE), myrobalans (Terminalia chebula
E) . Geranium spp.\ZTFE

[Hi&14A HIV IEME %257 F. Potent DNA topoisomerase inhibitor
(IR 83 5 &% « HokF%

(Bl Mp 240 TTHHER

(el ol -57 (H:0)

[Log P &t Ffiti] Log P -1.2 Gk GrEeD
................................................................. 7 fif e
Haslam. E. et al.. 1.C.S.{C), 1967, 2381, (77ED)

Yoshida, T. et al., Chem. Pharm. Bull., 1980, 28, 3713; 1982, 30, 2655, (Mg E, HExHhgE)

Hecht, S.M. et at., J. Nat. Prod., 1992, 55, 401, (EED

§ Chebulinic acid

{{%4 - 94 ] Eutannin

[CAS No.l 18942-26-2

(k&85 5] 4 o = AL &4 (Chebuloyl ester tannins),

. Hi HIV 2 (Anti-HIV agents), 3 Hio VA ME
Antiviral agents) HO
]

[ FR]CuHnOn HO
[4r-F &1 956.683

(HElAOMEMSBEE SN 2 dividivi
Caesalpinia coriaria DRIZ), myrobalans (Terminalia

wla DEFE). Also obtainable from Geranium thunbergii

the seeds of sal (Shorea robusta)

(EL&] pLHIV EEERT

(AR gHRESE (O

AbsiiMp 234 °C

[HehERerE]-(alo™ -65.1 (¢ L0 in Me:CO)

(Log P I Efi] Log P -0.61 CREEEIH) (it LD

Haslam. E. et al., 1.C.S.(Q), 1967, 2381, (778, Mass)

Yoshida, T. et al.. Chem. Pharm. Bull,, 1980, 28, 3713; 1982, 30, 2655. (WS PvE, AEKHSIE
Haddock. E.A. et al.. J.C.S. Perkin 1, 1982, 2535. (H-NMR. C13-NMR)

Weaver, J.L. et al., Biochem. Pharmacol.. 1992, 43. 2479 (352

Jupan. Pat,, 1995, 935 138 165; CA, 123, 152874), {Chebulanin)

Liu, Y.Z. et al,, Chin. Chem. Lett., 1998, 9, 827-828, (Terminalic acid)

§ Chebulinic acid; 3,6-Bis-O-degalloyl
[{r2F % « Wl# ) Chebulanin. Terminalic acid #

- 620 -



[{E=#4%1 + 5144] Chebulanin. Terminalic acid &

(CAS No.] 166833-80-3

[He&#15248) 4 > = 2 (L& (Chebuloyl ester tannins) CH,OH OH
(5 =]

&0]8) CH

OH OH

[ F 3R] CoHuO CO O
[ F&1652.475 co

(HR] Terminalia chebula

[ %] Topoisomerase I L= FF COOH OH

REEINE/ES HO

[HEEFE]: (o), 49.1 (MeOH) o OH

UV: [neutral] A w221 (£ 42660) (RO 117 10 O

_____________________________________ - |
Haslam, E. et al,, J.C.S.(C), 1967, 2381, (438, Mass)

Yoshida, T. et al, Chem. Pharm. Bull., 1980, 28, 3713; 1982, 30, 2655, (BISIRTE, Xt

Haddock, E.A. et al., J.C.S. Perkin 1, 1982, 2535, (H-NMR, C13-NMR)

Nonaka, G.. J. Nat. Prod., 1990, 53, 587, (anti-HIV activity)

Weaver, J.L. et al.,, Biochem. Pharmacol., 1992, 43, 2479, (ZKH)

Japan. Pat., 1995, 95 138 165; CA, 123, 152874j, (Chebulanin)

Liu. Y.Z. et al,, Chin. Chem. Lett., 1998, 9, 827-828, (Terminalic acid)

§ Corilagin
HE2E - 3141 1-0-Galloyl-3,6-(R) -hexahydroxydiphenoyl- 3 -D-glucopyranose

[CAS No.]23094-69-1 OH
Hedhnml s > — o kam (Hexahydroxydiphenoyl ester HO

tannins) O

(%55 HO COO—CH, OH
[ﬁ'f%it} CzHa:0u HO CO )—O coo OH
(7 F 8] 634.46 O \

(HEELK DM S 538 Rhus spp. DI, Eucalyptus spp., HO 0 % OH

Angeissus latifolia. F7C Caesalpinia coriaria, Terminalia
chebula, Schinopsis spp.,, TRIOMM S LB LM S
(PEIR] RS (10)

(A2 ]1Mp 208 C

[LEREEEE]: [ alo® -250 (c, 0.3 in MeOH)

[###1%] BERDY SOL: Sol. H20

UV: [base] A w240 (£);326 (&) (McOH/NaOH) (Derep) [neutral] A w220 (&); 274 () (MeOH)
(Derep) [neutral] A we 218 (2 16600); 270 (& 13100) (MeOH) (Berdy) [neutrall A m. 220; 274
(EtOH) (Berdy) [acid] A . 240; 326 (MeOH-HCI) (Berdy)
_________________________________________________________________ B e
Schmidt. O.T. et al., Annalen, 1951, 571, 232, (785

Reddy, K.K. et al,, Aust. J. Chem., 1964, 17, 238, (51, FEE)

Matsuda, H. et al., Chem, Pharm. Bull., 1966, 14, 877, (%, UV)

Seikel. M. et al.. Phytochemistry, 1970, 9. 1115, (H-NMR, &%)

Nawwar. M.AAM. et al., Phytochemistry, 1994, 36, 793-798, (4. H-NMR. C13-NMR)

Latte, K.P. et al., Phytochemistry, 2000, 54, 701-708. (Isocorilagin)

OH

COOH
§ 2,3-Dihydroxy-12,20 (30) -ursadien-28-oic acid; 2 @,3 8)-form H,C
[f=#% - B#]12 «-Hydroxymicromeric acid HaC
&5 4] F 1L~ 7+ K (Ursane triterpenaids) CH,
(5] HsC CH;
H3C CH,

}/”f" :IQJ C‘ll}’[4:.01 HO

[
(9 15t 470,69 On

- 62l -



Kojima, H. et al., Phytochemistry, 1987, 26, 1107

Singh, C., Phytochemistry, 1990, 29, 2348, (48, H-NMR, C13-NMR)

Lee, C.-K. et al., Phytochemistry, 1998, 49, 1119-1122, (3-hydroxycinnamoyl)

Sanoko, R. et al., Phytochemistry, 1999, 51, 1043-1047, (Alternanthera repens saponins)

§ Luteolic acid
[{E2£4% - B4]3,4,8,9,10-Pentahydroxy-6-0xo-6H-dibenzo [b,4] pyran-1-carboxylic acid (CAS #) . Luteic acid

[CAS No.]1476-67-5 OH

[k &8 BB &% (Dibenzo [b,d] pyrans) HO OH
[H557%) co0 O
(73] CuHOy

[5r-F#]320.212 O

(R KON S 5388 Terminalia chebula DRE HO 0”0
MR FRHEH USSR (AcOH) OH

[AEs] Mp 338-342 CTH#E

...... - - Ek
Nierenstein, M., Ber., 1908, 41, 3015; 1909, 42, 353
Ishii, M., CA, 1951, 45, 2698, (BLHE{F)

§ 12-Oleanene-2,3,19,23,28-pentol; (2 @,3 8,19 @)-form
[{b24& - 4] Chebupentol HaC CHa
{CAS No.}143086-38-8 HO
e&4 8] 5V %/ 1 K (Oleanane triterpenoids)

ER] CH CH,OH
(53 F 2] CuHsOs HO

[5-F &1490.722

[EEG] Terminalia chebula

CHy
HO
H,C CH,OH

Lu, P. et al., Zhiwu Xuebao, 1992, 34, 126; CA, 117, 108120n, (778, H-NMR, CI13-NMR)

§ Terchebin HO,
[CAS No.]20598-45-2
[Z Ol CAS No.] 148077-28-5 oH

& nE]Y > ey HO {
Dehydrohexahydroxydiphenoyl ester tannins) HO 0 coo OH

HE% L) "o &

HO OOCH,C

[ﬁ%iﬁ] C-‘JH]UO:?
[5F8]954.672
[—fe P PEE ] W U3 AU, Prob. in equilib. with an isome
ric struct.

[LEA ORI S 58 Terminalia chebula O B, Malloms japonicus DL

[k ] 25k o B EO 7 X LiEd - K

(ELhigse ] { 1o® -39.4 {c, 2 in EtOH)

[#@{lLed 5 — ¥ JForms trihydrate on intensive drying

________________________________________________ 51 GRS
Schmidt. O.T. et al., Annalen. 1967, 706, 169, (71l

Okuda, T. et al., Tet. Lett., 1980, 2, 4361, (FiGE)

Kart, C. et al., Z. Naturforsch., C, 1983, 38, 13, (fiEIRIE, H-NMR)

Lin. J.-H. et al.. Chem. Pharm. Bull., 1990. 38. 1844, (3-Desgailoyiterchebin)

§ Terchebulin



§ Terchebulin
[CAS No.] 132854-40-1
Hb&¥nml ¥ > = e (Terchebuloyl ester tannins), % > =

> {t.-&#) (Hexahydroxydiphenoyl ester tannins)
(HEE ]

(52 F ] CaHuOs

(7 FBE]1084.731

[REEEIEED o -, B-anomer DREWME L THE

(EE]LROEH S B INEy L > Terminalia chebula OB H

5

MR IBaOEESE - Akl (HO)

(Rl Mp 222-224 T

ULhestmE]: [ elo™ <1362 (. 1.5 in MeOH)
e ek

§ Terflavin D

[CAS No.] 132839-27-1

HeEHa ] & > L& (Flavogallonoy! dilactone tannins)
(558

[7 ] CuHnOhs

(77 F 8] 632.444

[-RAEHEE]SED a-, B-anomer DIEESW E L THE
(BB DN 5 5388 Terminalia chebula O EE

(MR FROEBOEESE « FAIY (Me:CO)

(M= ]Mp 215-218 CTHR

(LEREHHE]:[@]o® +11.2 (c, 1.0 in 50% Me:CO 7 #E)

Tanaka, T. et al., Chem. Pharm. Bull., 1986, 34, 1039, (F#;&E#E, H-NMR, C13-NMR)
Lin, T.-C. et al., Chem. Pharm. Bull., 1990, 38, 3004, (H5iR7E, H- NMR, C13-NMR)

§ Terflavin D; 6'-0-(3,4,5- Tnhydroxybenzoyl)
HLF4H - E']%jTerﬂavm B

[CAS No.J 103744-86-1 "o

(EBEMBE]I Y2 L&Y wo 5°°

(Flavogallonoyl dilactone tannins) HO

(g =] HO OH CHZCOO OH

(53 F 2] CuHa0: i OH °H
(57 &1784.55 OH

(BE]XOEH DM o 45 8.

Terminalia catappa, Terminalia chebula

MR FE VD EOEEME + 4 12H0 (Me:CO 775
(R ]Mp 232 C T

(LREXIE): [a1s"” +178.2 (c, 0.9 in MeOH)
[EDMWDTF—H]17 7 v-DREW

Tanaka. T. et al.. Chem. Pharm. Bull., 1986, 34, 1039. (K% HAE . H-NMR, CI13-NMR)
Lin. T.-C. et al.. Chem. Pharm. Bull., 1990, 38, 3004, MGG ERSE, HINMR, CI3-NMR)

§ 1,3,6-Trigalloylglucose; 8 -D-Pyranose-form

- 623 .



(k&) 9 2 = L& (Simple gallate ester tannins)

(83 Ho
HO@—OOCHZC OH
ha 0 COO—QOH
NG H
(53 FR] CrHu0m
[4F821636.476 OH
[(RERKOESD S 538E: Terminalia chebula DRE HO
[HEIR]) 3K B B DR BBSR - =R e

LEEREYEEEY [ @ 1s™ +29 {c, 3.0 in EtOH)

............. eaaa: 3G S -
Schmidt, O.T. et al., Annalen, 1967, 706, 169, (FiER7E)

Haddock, E.A. et al,, J.C.S. Perkin 1, 1982, 2515, (H-NMR, C13-NMR)

seskok e deorokdeon Jy S d=3 (Skirret) o o ol o o okl o
§ § PURANITZ> Y (Sium sisarum L) DE, XFEITE.

§ 1,9-Heptadecadiene-4,6-diyn-3-one; (Z)-form

({L224 - Bl4&] Falcarinone

[CAS No.J4117-11-7 (';H
&4 5y 58] BENG (L & ¥ (Miscellaneous acetylenes) 2
(HEER]) N

L FRICHHZ0

[7F&El24236

[(HE RO AN S D8E: Falecaria vulgaris, Qenanthe spp. Sium sisarum, Chaerophyllum femulum, Eryngium
planum, Galinsoga pa‘viﬂora, Hedera helix %

(PRI BRLEEDA T L

Bohlmann. F. et al.. Chem. Ber.. 1961. 94. 958; 1962, 95, 1320: 1965, 98, 3010

serxrsors N ¥ F o (Roasted barley) s#wssrtss
§ § - 2R F LE (Hordeum vulgare L) DT (ERO.
ray) &8

§ § 42ROy amAdF A (Hordeum vulgare L. var. hexastichon Aichison) DET (D,
ARMEFE T, R Sk o 7z,

§ § 1 RN H LFE (Hordeum vulgare L. var. nudum J. D. Hooker) DFET (HED.

§ Tsovitexin; 7-0- [4-Hydroxy-3-methoxy-E-cinnamoyl- (— 6) - B -D-glucopyranoside]
[{bot - B 4516 -0-Feruloylsaponarin o) OH
(b &d o) 7 78 7 B (Flavones; 3 % O-ii
)

[ 3R]

[er\ ]‘J':t] CuHu=On

(43T &]770.696

[ & R QDA LW F (Hordeum  vuigare
reteedin)

(kT es Stk

TLeme s ] Lol -14t (e, 0.5 in MeOH i)

var.,
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[LEmEAHET: [ do® -141 (¢, 0.5 in MeOH A #)
e | G S
Ohkawa, M. et al., Chem. Pharm. Bull., 1998, 46, 1887, (Hordeum vulgare saponarins)
Haribal, M. et al.,, J. Nat, Prod., 1999, 62, 179, (hydroxydimethoxycinnamoylglucc)side)

§ Isovitexin; 7-0- [4-Hydroxy-3,5~dimethoxy-E-cinnamoyl- (= 6) - B-D-glucopyranoside]
UEZ#E - 514)6"-0-Sinapoylsaponarin
HbenmEl 75HE )1 K (Flavones: 3 X O-B#iL)
[REER]

HSC'O

HO

[5?'?3':] CJSHNO\‘J ch'o
[73-F =] 800.723
[HEF] & DR B O F 5 A F (Hordeum vilgare
var. nudum)
(R EERDOHF
(ERESEE]: [ @1o” -144 (c. 0.5 in MeOH M)
- e e e e D
Ohkawa, M. et al., Chem. Pharm. Bull., 1998, 46, 1887, {Hordeum vulgare saponarins)
Hoerhammer, L. et al, Tet. Lett., 1965, 1707, (H-NMR, fiiidf, Saponarin)

§ Isovitexin; 4',7-Di-0- -D-glucopyranoside
e 4 - B4] Isovitexin 4'.7-diglucoside
He&nE 75871 R (Flavones; 3 X (-

) HO
Ei:$ragay| HO
(7 FR] CsHuOx

(7 F8]756.667 HO

[(EEIEORED A F L ¥ (Hordeum vulgare wvar.
nudum)

(PEIR] e A D1
(LT (alo® -51 (c. 0.5 in MeOH)
_________________________________________________________________ ik .. e
Ohkawa, M. et al., Chem. Pharm. Buil., 1998, 46, 1887, (Hordeum vulgare saponarins)

§ TIsovitexin; 7-0-[ 4-Hydroxy-3,5-dimethoxy-E-cinnamoyl-{ — ¢) -glucopyranoside] , 4'.0.8
-D-glucopyranoside OH

[CAS No.]212271-13-1

leasmnEl 75 H /1 R {Flavones;

3 X OB OH
(#%iE3R) HO

(737 2] CuHn0:
(5 R 962,865 OH o)

(R #E DR B DA L F (Hordewn vilgare var. niedum)

(PRI EERIOY %

(PN EE] L ]o™ -84 (c, 0.5 in MeOH T4

----------------------------------------------------------------- LR e
Ohkawa. M. et al.. Chem. Pharm. Bull., 1998, 46, 1887, (Hordeum vulgare saponarins)

*********AZ? (Musk) e o s o e ok ook
§ 8§ PvOUTHBRL YOV H Moschus moschiferus L.) DEED 22 ¥ 27 Bk,

§ 3-Hydroxyandrost-4-en-17-one: 3 @-form

-6

J
S



K152

L7 3] CuHa0: HO

(5T #1288.429

[HE] ¥ + 277 (Moschus moschiferus)

[R5 6 (EeO) HaC
[F 3] Mp 203-205 C

[HeAEYeEED: [ oo™ +230 (c, 1.27 in CHCLY

Sokolov, V.E. et al., J. Chem. Ecol., 1987, 13, 71-83, (78

CHad
§ Muscopyridine; (R)-form CHa
[CAS No.1501-08-6
L& 551 7 LA 01 B{E&4 (Miscellaneous pyridine alkaloids
)
[4FR]CHsN
(5T 8]231.38

[EELROHESN S BN T IV OA E: the scent gland of ¥+ IV P H (Moschus moschiferus)
[MEAR] R

[#25] Bpi: 155-160 C

(e [als” 4174 (e, 1.92 in CHCL)

............................ - S v o -} Y ———
Schinz, H. et al., Helv, Chim. Acta, 1946, 29, 1524, (53&f, UV)

Yu, D. et al., Planta Med., 1983, 49, 183, (Hydroxymuscopyridines)

§ Muscopyridine; (R)-form, 11-Hydroxy CHs

({24 - 34 ] Hydroxymuscopyridine A

[CAS No.189368-39-8

(L& sr5raR) 7V O R{EA& % (Miscellaneous pyridine alkaloids)

(H& ]

[4r-Fz] CHsNO

[+ &1247.38

[EE]ROMMMSESND T IO R Moschus moschiferus OH
................................................................. P4 | (R S e
Yu. D. et al.. Planta Med., 1983. 49, 183. (Hydroxymuscopyridines)

§ Muscopyridine; (R)-form, 2-Hydroxy CH,

({24 -« B4 ] Hydroxymuscopyridine B OH

[CAS No.}89368-40-1

(basmir ] 7L A O K{E&4 (Miscellaneous pyridine alkaloids)

[R5 30)

(53 FR]CuHxNO

(53T 8124738

(REEAOR» S HEND T I 10O B Moschus moschiferus
----------------------------------------------------------------- 74| (VRIS L

Yu. D. et al.. Planta Med., 1983, 49, 183, (Hydroxymuscopyridines)

H
sawsskrak 2y THF (Murasaki, Gromwel}) *xiisids HaC | CHs
§ § /35U FF LT HF Withospermum officinale L) DEEITRE,
§ 5,8-Dihydroxy-2- (1-hydroxy-4-methyl-3-pentenyl) -1,4-naphthalenedione: (R o ‘ OH

m

[CAS No.J517-89-3 HO

[{r 2 %) S5 FEETER] (Antibacterial agents), 5% & i (Naphthequinones: O
O-it i k) OH
i

L5y 1301 CLHWOs
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[Hai =t

(53 F3] CiHinOs

(57 8] 288.299

[BIR ] R DEMD S 5B Lithospermum erythrorhizon, Lithospermum officinale, Lithospermum euchromum,
Arnebia nobilis, Arnebia tibetana

(A ik ] B M

[FRRIR-FEEROBR (CH.)

(BsIMp 148°C (143 C)

[ttﬁ%gj:[ajmng +135 (CH.)

(Log P &5 M# ] Log P 1.84 (HE{H)

UV: [base]l A . (BEHIHEIHTLIZLY) (Derep) [neutrall A .. 276 (¢ 20000); 488 (& 1200);
525 (& 8700); 563 (& 5900) (MeOH) (Derep)

(£ D{LD T — % ] Component of Tokyo violet

UGE - BME]S0 SEIERAD (T 2, &) >1000 mg/kg;, 30 %R EILB (LD (T X, BEA) 20

mg/kg

UEFME BT — 4 &% (RTECS) B8 2] 0L8000200
- e e 3 A
Raudnitz, H. et al., Ber., 1934, 67, 1955; 1935, 68, 1479, (58, #%:5)
Brockmann, H., Annalen, 1935, 521, 1, (58, %)
Arakawa, H. et al., Chem. Ind. (London), 1961, 947, (aif&4:%)
Morimoto, L. et ai., Tet. Lett., 1965, 3677; 4737, 1966, 3677, (78, 25 fk)
Shcherbanovskii, L.R. et al., Khim. Prir. Soedin., 1971, 7, 517: Chem. Nat. Compd. (Engl. Transl.), 1971, 7,
491, (73HE
Shukla, Y.N. et al., Phytochemistry, 1971, 10, 1909, (53#F, Arnebins)
Afzal. M. et al,, J.C.S. Perkin 1, 1973, 1334, (4}EE
[nouye, H. et al., Phytochemistry, 1979; 18, 1301, {4E&HK)
Papageorgiou, V.P. et al., Planta Med., 1979, 35, 56, (/}8E, f5SiiE. Hm)
Papageorgiou, V.P. et al., Angew. Chem.. Int. Ed.. 1999, 38. 271-300, (- ¥ o —)
***RTECS ({LEMEFBET — &) *==

EhEE8WE CEER.
s BRI E BT 5 T — & s
P REBIEICH T BT — e
KB AL LDS0 % (50% 55 Rik%h) .
MW 8 75 P : BERERR
e S b 4 58sY: '} Bedrl y
5 & - W 20 mg/kg
AR E TH) BREORLEEORR) .
(FrEh) EEhEH.
2 0 SR
Nippon Yakurigaku Zasshi. Japanese Journal of Pharmacology. 73,193,1977

§ Lithosenine

[CAS No.J159903-58-9 Ho GHa OH
LE&mir 8 7V 7 0 R{LE (Simple pyrrolizidine alkaloids) H3C\J-CH;
(it 2] H5C OH
o 0 CHs
O OH

(53] CaHuNOs

(7T 81415483 N
(BRELROMBASBSNETIL A0 R, Lithospermum officinale D _EEL (WS F8D)
_________________________________________________________________ ol S

Krenn, L. et al., Phytochemistry, 1994, 37. 275, (Lithosenine, Acety!lithosenine)
5 Lithosenine; 0" -Ac

LHEZE 8 - 34 ] Acetyllithosenine
[CAS No.] 139690-29-6
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[Lat i) 7L A a1 R{E& 4 {Simple pyrrolizidine alkaloids) N
[RiE=R] / 0

S
[5+F 3] C2HsNO» 0 o 0 CHa
[+ F8]457.52 HAC OH
(HEIROEHMSBLNSTIVA O K. Lithospermum I-BIO H3COOC™ "CHa  offici
nale DB EEL (L5 Y F5D) CHs

SCHR -
Krenn, L. et al., Phytochemistry, 1994, 37, 275, (Lithosenine, Acetyllithosenine)

§ thhospermlc acid A

[{e2 % + B %7 4-13-[1-Carboxy-2- (3,4-dihydroxyphenyl) ethoxy] -3-oxo-1-propenyl] -2- ( 3,4-dihydroxyphenyl)
-2,3-dihydro-7-hydroxy-3-benzofurancarboxylic acid (CAS 4). Lithospermic acid

(CAS No.]28831-65-4

Ubathorm) &Y. P KIR%E (Antithyroid  agents), B L»ﬁﬂ (Cardiac stimulants), ' &3+ {b&W
{Neolignans) O. .0

() HOOC-

(53 FRICoH=00

(5 FB)538.464 I:?f COOH  OH

[HF] Cynoglossum aofficinale, Lithospermum ruderale & HO Lithe
spermum officinale DR OH
(HXR] 3O, PIIEmdE, mERRIERZRT

(MR I B O R

[Log P AH& ] Log P 1.19 CGRFEZZIE) (GHE )

.......................................... Py p—

Kelley, C.J. et al., 1.O.C., 1975, 40, 1804; 1976, 41, 449, (/3&f, #ERE, C13-NMR)

§ Lithospermoside HO
[CAS No.]163492-69-3 N
[{e &4 48] Bl i1k &4 (Monocarbocyclic alcohols)

[ 2 HO™ ™7 °S
[+ F 33 CuHWNOx OGIc CN

{7 FH]329.306

[BIF] Lithospermum officinale, Lithospermum cacrulum

[HER]#E (MeOH B

[A=IMp 278279 C

[LbhEsERE]: [ el -156 (c, 0.99 in H:0)

.................. — S | S
Sosa, A. et al., Phytochemistry, 1977, 16, 707, (738, Hig)

Ueda, K. et al,, Chem. Lett., 1983, 149, (778E, #:E)

§ 4,8,12,15-Octadecatetraencic acid (CAS £)
[CAS No.167329-10-6
[(FEH CAS No.]81275-46-9, 106440-10-2
[ 588 ) N5 5 4L &5 49 (Unbranched alkenic carboxylic acids and lactones)
(k55 30 H.OCHCH=CHCH:CH=CHCH:CH:CH=CHCH.CH.CH=CHCH:CH.COOH
[ T .Lt] CisH»O:
(o FE]276.418
[:_?’;_E SR DK S 43 o T A 1 IV, Lithospermum officinale OFET, Salpa thomsoni
LU FE 7L ] Sigma: 04252

Toyama, Y. et al.. Buil. Chem. Soc. Jpn., 1935, 10, 232, (G
Horhammer, L. et al., Arzneim.-Forsch., 1964, 14, 34, (578D
Mimura, T. et al., Chem. Pharm. Bull., 1986, 34, 4562, (51

§ 6,9,12,15-Octadecatetraenoic acid: (62,927,127 137) -form
[{lr3F %+ 5] Stearidonic acid
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