[CAS No.]120290-75-9
UL &7 881 614 e 1 &4 (Unbranched alkenic carboxylic acids and lactones)

(4 =]
COOH

(7 FR] CuH=0:
[7 T &) 276.418 CH;

[ERLR O 5 5588 Lithospermum officinale, Onosmodium occidentale, =3 EFDMDEDF 1
N

UERIBFBR L EROA 111

(A IMp #-57°C

(2] 0" 1.4888

................................................................. h -
Klenk, E. et al., Hoppe Seyler's Z. Physiol. Chem., 1957, 307, 272, (4R

Craig, B.M. ct al,, J. Am. Oil Chem. Soc., 1964, 41, 209, (4&E)

Griffiths, G. et al., Phytochemistry, 1996, 43, 381, (578, 4 & 5%

§ 8 A5 U8 (Lithospermum erythrorhizon Siebold et Zuccearini) DE X - i2Bx,

§ Deacetylshikonofuran A 11-Ac

(L% 4 + 4] Shikonofuran A. Dihydroechinofuran

[CAS No.185022-66-8

L& H) 5B EMER LS (Fuans) , B E K (Simple  phenols), T~ J 1 R
(Meroterpenoids) HO

gt ] o

[ﬁ%ﬁ] CisHaOs I

(53 8)316.353 /

(EFE] Lithospermum erythrorhizon O [ OH
[PER] &S (CH.CL) HyC” ~oHg O0CHs

(@b S IMp 74-76 C

(HeBEFEE]: (@10 -50 {c, 0.52 in CHCL)

- R D41 e
Yoshizawa, F. et al, Chem. Pharm. Bull., 1982, 30, 4407, (4>, H.NMR)

Xing-Sheng, Y. et al., Tet. Lett., 1983, 24, 3247

Yazaki, K. et al., Chem. Pharm. Bull., 1986, 34, 2290

§ Deacetylshikonofuran A; 11-0- (2-Methylpropanoyl)

({34 + 9% ]Shikonofuran D

[CAS No.185022-63-5

HeaswomicmEdzEmt (v % (Furans), BB F K (Simple phenols), FJL R/ «4 K

(Meroterpenoids) HO
(438 X ] o]
L/
[ﬁ:f"it] CaH»0s I
(7T 8] 344.407 o CHj OH
(2 BR] Lithospermum erythrorhizon HzC™ "CHj 7]_<
(2 DD T — % | Shikonofuran E & DR &4 X L T4pi O CH;
----------------------------------------------------------------- B

Yoshizawa. F, et al., Chem. Pharm. Bull,, 1982, 30, 4407, (53EE, H-NMR)
Xing-Sheng. Y. et al.. Tet. Lett., 1983, 24. 3247
Yazaki. K. et al.. Chem. Pharm. Bull.. 1986. 34, 2290

§ Deacetylshikonofuran A; 11-0- (2-Methylbutanoyl)
- 629 -



[{b&8is] 7L~ 7 1 K (Meroterpenoids), BLES# % I (Simple phenols), & % if & R {L & (Furans)
(#5:&30)

HO
(4 F 3R CaHz0s 0]
[5F 81358433 | 4
(¥R ] Lithospermum erythrorhizon, Arnebia euchroma | CH
(K] = 1 ) ho o2 3 OH
(tehEsEl:[als -33.3 (c, 0.48 in CHCL) 3 8
_________________________________________________________________ R o CHa R

Yoshizawa, F. et al., Chem. Pharm. Bull,, 1982, 30, 4407, (58, H-NMR)
Xing-Sheng, Y. et al., Tet. Lett., 1983, 24, 3247
Yazaki, K. et al., Chem. Pharm. Bull., 1986, 34, 2290

§ Deacetylshikonofuran A; 11-0-(3-Methylbutaneyl)
(k%% - B44) Shikonofuran C

[CAS No.J85022-64-6

[{b &M 453 5] BB % &% (Simple phenols), SEF M ZRILEW (Furans), 7NN/ A B {Meroterpenoids)
[#5&]

HO

O
(5 T3] CaHaiOs L/
[53F 81358433 | OH
[HL ] Lithospermum erythrorhizon, Arnebia euchroma HsC CH?
[RER] 1 )L ﬂ%
[HehErE]:[alo +60 (c, 0.3 in CHCI HaC
_________________________________________________________________ 3 EE -

Yoshizawa, F. et al., Chem. Pharm. Bult., 1982, 30, 4407, (%7, H-NMR)
Xing-Sheng, Y. et al., Tet. Leit., 1983, 24, 3247
Yazaki, K. et al., Chem. Pharm. Bull., 1986, 34, 2290

§ Deacetylshikonofuran A; 11-0- (3-Methyl-2-butenoyl)

({24 - B4 ] Shikonofuran E

[CAS No.]85022-62-4

[ ssrdd] 5L 7 1 K (Meroterpenoids) , BRI &I (Simple phenols), SR EE FEBE A EY (Furans)
(5 =]

{5 F 2] CHLOs HO,

[ F8]356.418 O

[ £ F ] Intermed. in bilosynth. of 5,8-Dihydroxy-2- | Y. (
l-hydroxy-4-methyl-3-pentenyl)-1,4—naphthalenedionc in cultured cells of ] Lithe
spermum erythrorfiizon QO OH
[FESR 1)) HaC CHBW
[HBEXME]: [ 2 ]o 68.8 (c. 0.5 in CHCL) - o CHs
_________________________________________________________________ ik HaG

Yoshizawa, F. et al., Chem. Pharm. Bull,, 1982, 30, 4407, (718, H-NMR?
Xing-Sheng, Y. et al., Tet. Lett., 1983, 24, 3247
Yazaki, K. et al.. Chem. Pharm. Bull., 1986, 34, 2290

HO
§ Deacetylshikonofuran A; 11-Deoxy O
[{=# 4 « B4 ] Deoxyshikonofuran I y/
U ot ] o 2w E50U0UE S (Furans), BBV & K (Simple phen
ols), T2/ 1 K (Meroterpenaids) I OH
[t 3K] H3C™ "CHaj

['jj\’-}":l:t](:lf.["[uo‘
[57-FHt]258.316
- 630 -



(5 F 2] CulO:

(73781258316 :

B IAPNOY Lo Py Lithospermum erythrorhizon D8 #5001

[F3&] 5,8-Dihydroxy-2- (1-hydroxy-4-methyl-3-pentenyl) -1.4-naphthalenedione 4 & B 0 ik
(PRI SHR R

(A=) Mp 139-141 C

............. by -

Yoshizawa, F. et al., Chem. Pharm. Bull,, 1982, 30, 4407, (738, H-NMR)

Xing-Sheng, Y. et al., Tet. Lett., 1983, 24, 3247

Yazaki, K. et al.,, Chem. Pharm. Bull., 1986, 34, 2290

§ Dihydroshikenofuran

[(EEMRBI TN AR (Meroterpenoids), IR &k (Simple phenols), SMHEHEERRILEY
(Furans)

(g =]

£ F ] CHw0:
(73 8]1260.332 o
(R Lithospermum erythrorhizon

[HE4K] A1 1)

(FehE ] ()5 -90.2 (c, 0.4 in CHCL) OH
_________________________________________________________________ 3LBR e e
Yazaki, K. et al., Chem. Pharm, Bull.,, 1987, 35, 898, (5r8E, H-NMR)

OH __ 2 -CHa

CHg

§ 5,8-Dihydroxy-2- (1-hydroxy-d-methyl-3-pentenyl) -1,4-naphthalenedione; (R)-form

[CAS No.]517-89-5

[Te &% 4] 395 B (Antibacterial agents). % B & ik (Naphthoquinones; 2 X O-EHE)

[#83E 3] H3C._CH;
[53F 2] CiHuO-

(5F &) 288.299

LB KD S 588 Lithospermum erythrarhizon, Lithospermum officinale,
Lithospermum euchromum, Arnebin nobilis, Arnebia tibetang

(R s HO
[MERIFR-BEOEF (CH.)

(A2=1Mp 148 T (143°C) OH
(EEREARE]: [ @] +135 (C.H.)

[Log P Zt 1l ] Log P 1.84 (S8 &)

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

[Z DD 7 — %] Component of Tokyo violet

(55 - H1E)50 S EIER (LDW (TR, £01) >1000 mg'kg; 50 % EGER(LD:) (V7 2, MR 20
mg/kg

UL FEHET — & %% (RTECS) %5 % 21018000200
_________________________________________________________________ B /O
Raudnitz, H. et al.. Ber., 1934, 67, 1953; 1935, 68. 1479, (5rEE, HEiE)

Brockmann, H.. Annalen, 1935, 521, 1, {458, H:%)

Arakawa, H. et al., Chem. Ind. (London), 1961. 947, (4o tiHs)

Morimoto, L. et al., Tet. Lett., 1965, 3677; 4737: 1966. 3677, (Grik, SSEA)

Shcherbanovskii, L.R, et al., Khim. Prir. Soedin.. 1971, 7, 517: Chem. Nat. Compd. (Engl. Transl.), 1971, 7.
491, {5785

Shukla. Y.N. et al.. Phytochemistry, 1971, 10, 1909, (78, Arnebins}

Schmid, H.V. et al., Tet. Lett., 1971, 4151, (&80

Afzal, M. et al., J.C.S. Perkin 1. 1975, 1334, (535

Mizukami, H. et al., Phytochemistry, 1978, 17, 95, (5 ff)

[nouye, H. et al.. Phytochemistry, 1979; 18, 1301. ( £15%)

Papageorgiou. V.P. et al.. Planta Med.. 1979, 35. 56. (415 WhE e, BIR)

Pupageorgiou. V.P. et al.. Planta Med.. 1979, 37. 259.63 1080, 39. 81-84, (734, F5EIK)

Sankawa. U. et al. Chem. Pharm. Bull.. 1981, 29. [ 6. EAS I

- 631 -




e EERIRE 1T T 57— & e
o RIEERICET BT — F e
CGRBRAIEDY LDS0 R (S0%EIERMER) .
TR iR AR 28 : PR S
wigE T o WY U A,
BE5R - B 20 mg/kg
#HEXE (18] BEHEOER{LGECHR.
(F78h) EEhRR.
2B S0
Nippon Yakurigaku Zasshi. Japanese Journal of Pharmacology. 73,193,1977

§ 5,8-Dihydroxy-2- (1-hydroxy-4-methyl-3-pentenyl} -1,4-naphthalenedione; (R)-form, 0'-Ac
({44 - B4]Shikonin acetate. Acetylshikonin HzC_-CH3
[CAS No.]24502-78-1

st i) 25 % & i (Naphthoquinones; 2 X O-BHtH)

(HER]

[7F30] CuHiO.

(%F 81330337

[BEE] KOS 50 BE:  Lithospermum  erythrorhizon, Lithospermum
romum, Jatropha glandulifera

(R FRED T ) XLE&E S L S HRESh - REDHRHESR
(Fhe5]Mp 85-86 C. Mp 106-107 C

euch

Fu, S. et al., CA, 1987, 106, 55728f, (Methoxyacetylshikonin)
Papageorgiou, V.P. et al., Angew. Chem,, Int. Ed., 1999, 38, 271-300, (L Ea—)

§ 5,8-Dihydroxy-2- (1-hydroxy-4-methyl-3-penteny)) -1,4-naphthalenedione; (R)-form, O"-Propanoy!
[{t¥4 - %4 ] Propionylshikonin, Propanoylshikonin

[CAS No.}162283-70-7

[Z Ol CAS No.184272-99-1

b4y 48] %87 & % (Naphthoquinones; 2 X O-E i 4L)
(]

53 F 2] CoHuOs

[+ FH1344.363

(B Lithospermum erythrorhizon

(AR E i1 LA, SiREERE2TY
______________ S ST .
Li, C. et al., CA, 1998, 128, 241823n, (Propionylshikonin)

Papageorgiou, V.P. et al.. Angew. Chem., Int. Ed., 1999, 38, 271-300, {(L¥a—)

§ 5,8-Dihydroxy-2-( 1-hydroxy-4-methyl-3-penteny!) -1,4-naphthalenedionel; (R -form, O'-
(2-MethylpropanoyD)

[{k%:4 + 5145 ] 1sobutyrylshikonin, Shikonin isobutyrate
[CAS N0.152438-12-7

({4 4i] £ % &l (Naphthoguinones; 2 X Q-85 18 )
]

[//Z}’Flt] CrH20.

[5rF 8135839 HO
(B LK DR & 72EE: Lithospermum erythrorhizon DA
(Bt si]Mp 89-90

[REE]Lals” 600 +125 (FtOH)

Brockmann, H., Annalen. 1935, 521, 1, (78, #5i8)
Asakawa. H. et al.. Chem. Ind. (London}, 1961, 947, (it xffif g
Morimoto. L. ct al.. Tel, Lett.. 1965. 3677; 4737; 1966, 3677, (/rfk. if S (4D
Sheherbunovskii. LR, et al.. Khim. Prir. Soedin., 1971. 7. 517; Chem. Nat. Compd. (Engl. Transt.). 1971. 7. 491,
(47 EE
- 632 -



Arakawa, H. et al., Chem. Ind. (London), 1961, 947, (i)

Morimoto, I. et al., Tet. Lett., 1965, 3677; 4737; 1966, 3677, (5B, FHiEE)

Shcherbanovskii, L.R. et al,, Khim. Prir. Soedin., 1971, 7, 517; Chem. Nat. Compd. (Engl. Transl.), 1971, 7,
491, (58D

Li, C. et al, CA, 1998, 128, 241823n, (Propionylshikonin)

Papageorgiou, V.P. et al., Angew. Chem., Int. Ed., 1999, 38, 271-300, (- & 2 —)

§ 5,8-Dihydroxy-2-( 1-hydroxy-4-methyl-3-pentenyI) -1,4-naphthalenedione; ( R) -form, 0'-
(2-Methylbutanoyl) OH O CHj
L5 - $14] @ -Methylbutyrylshikonin

[CAS No.]52387-15.2 Z” "CH,
(b &t 4d) Z 5% & Ik (Naphthoquinones; 2 X O-B L)

5] CHgj

(5 FR) CuHuOs OH O o\n/’\,CH3
[orF&]1372.417 o
[%E]Lidrospermum ervthrorhizon, T DN flidnIE

__________________________ - 5ol S

Raudnitz, H. et al,, Ber., 1934, 67, 1935; 1935, 68, 1479, (7B, #8)
Brockmann, H., Annalen, 1935, 521, 1, (58, #%i%)

Arakawa, H. et al,, Chem. Ind. (London), 1961, 947, (5x+8:%)

Morimoto, L. et al., Tet. Lett., 1965, 3677; 4737; 1966, 3677, (77, BB
Shcherbanovskii, L.R. et al., Khim. Prir. Soedin., 1971, 7, 517; Chem. Nat. Compd. (Engl. Transl.), 1971, 7,
491, (5786

Afzal, M. et al,, J.C.S. Perkin 1, 1975, 1334, (435b)

Mizukami, H. et al., Phytochemistry, 1978, 17. 95, (4}HE)

Inouye, H. et al., Phytochemistry, 1979; 18, 1301, (45 &%)

Papageorgiou, V.P. et al., Planta Med.. 1979, 35, 56, (5, BT, %)
Salam, N.A. et al.. Acta Pharm, Jugosl.. 1981, 31, 237.241, (Benzoylshikonin)
Papageorgiou, V.P. et al., Angew. Chem., Int. Ed., 1999, 38, 271300, (L E=2—)

§ 5,8-Dihydroxy-2-( 1-hydroxy-4-methyl-3-pentenyl) -1,4-naphthalenedione; ( R) -form, 0'-
(3-Hydroxy-3-methylbutanoy!) HzC._.CH,

(fb#d - B4) B -Hydroxyisovalerylshikonin

[CAS No.7415-78-3

(b &5 %) %575 & IE (Naphthoguinones; 2 X O-F #i4)
(f#:8:0)

[ 3] CattnO) HO
(73 F Bt] 388.416
(T K DR & 53 8 Lithospermum  erythrorhizon, Lithospermum OH

euchromum

HER] -3 055

(7= Mp 90-92 °C

[LEREYERE] [ alo” 600 +128 (E(OH)

................................................................. B e
Terada, A. et al, Chem. Comm., 1983, 987, (&AEi%)

Khan, H.A. et al,, Phytochemistry, 1983, 22, 614-615, (B3 -Hydroxvisovalervialkannin)

Papageorgiou, V.P. et al.. Angew. Chem., Int. Ed., 1999, 38 271.300, (L ¥ o2 —)

5 1,4-Dihydroxy-5-methylanthraquinone O OH
({5 %+ B45]5-Methylquinizarin. Skikizarin

(&5 50 BB 8 1% 9,10-Anthraquinones: 2 X 025 L) O‘O
H

(7 F ] CHWO,

[53-F 5] 254242

VLB LR Ot h: S 58k Lithospermum crvihrorhizon ¢
PRI R D SHEFER (MeOH)

(BlLiIMp 246-247C (234-235 °C)

- 633 -



§ 5.8-Dihydroxy-2- (4-methyl-3-pentenyl) -1,4-naphthoquinone
2% - W14]5,8-Dihydroxy-2- (4-methyl-3-pentenyl) -1,4-naphthalenedione (CAS #). Deoxyshikonin. Arnebin

i OH O

[CAS No.J43043-74-9

(L& 4h4r4E) £ 8% B i (Naphthoquinones; 2 X O-BE ) e s
HER) CH,
[ﬁ?it:] CisHicQOa

(T 8]2723 OH O

(BB ] Alkanna hirsutissima, Arnebia nobilis, Lithospermum erythrorhizon, Macrotomia euchroma, Macrotomia
cephatotes, Echium vulgare, Lappula consanguinea, Lappula echinata, Eritrichium incanum, Eritrichium sichotenze,
Cynoglossum officinale, Mertensia maritima

[PER] FREOEHRIER (hexane)

(At Mp 95T 92-937C)

———— — 5| N emmmmm

Dhar, M.M. et al., Indian J. Chem., 1973, 11, 528, (578, #%5&)

Azfal, M. et al,, J.C.S. Perkin 1, 1975, 1334, (53Bf, #5:5)

§ 2.(1,4-Dihydroxy-4-methylpentyl) -5,8-dihydroxy-1,4-naphthoquinone; (R)-form, 2',3-Didehydro, 1'-O-
(2-methylbutanoyl}
[{k24 - 94 ] Lithospermidin A

(CAS No.]83415-78-5 H;C
(e &b o] £ 185 &% (Naphthoquinenes; 2 X O-B #i5k) HO
(#E]

] CaHuOy

(4T 8]388.416

(B Lithospermum erythrorhizon

______ STk
Hisamichi, S. et al., CA, 1982, 97, 178739p, (Lithospermidins)

§ 2.(1,4-Dihydroxy-4-methylpentyl) -5,8-dihydroxy-1,4-naphthoquinone; (R) -form, 2',3-Didehydro, 1'-0-
(3-methylbutanoyl

(b4 - B4 ] Lithospermidin B

[CAS No.183415-79-6

(L& 53 40] %58 % &1 (Naphthoquinones; 2 X O-B )

(ER ] HEREFEHTEAL

(5 FR]CH0

[ F 81388416

(BB Lithospermum erythrorhizon

....................................................... SCHR--- e et mwm e mmm e
Hisamichi, S. et al., CA, 1982, 97, 17873%p, (Lithospermidins)

§ 2-(3,7-Dimethyi-2,6-octadieny!) -1,4-benzenediol
[{£2: % - 9] (3,7-Dimethyl-2,6-octadienyl) hydroquinone (I8 CAS #). 2-Geranylhydroquinone. Geroquinol.
INN. Beradia. B158 OH CHj CHs
[CAS No.J 10457-66-6 > =
(B CAS No.]80496-91-9 CHa
(b & i da) sk, SRS &I (Radioprotective agents), 7L~/ N
{Meroterpenoids) . # 5% % & 1% (Simple phenols) o
R 3=
(533 CuH0:
[57F 8] 246,349
[ TEE For higher homologues see Farnesythydroquinone and 2-Polyprenyi- L.4-benzenediol
(L) K Wids s 5 77 8#: trichomes of Phacelia ixodes. E 77 Lithospermum erythrorhizon O Al r oo
%
R Bt S). 5,8-Dihydroxy-2- (1-hydroxy-4-methyl-3-pentenyl) - 1.4-nuphthalenedione EE RO PR
K EIN ]
- h3d4 -



(ML BT ] For higher homologues see Farnesylhydroquinone and 2-Polyprenyl-1,4-benzenediol

(EEL RO 5 48, trichomes of Phacelia ixodes. £~ Lithospermum erythrorhizon &4\ %5401 7 5
Beha

R3] st asph im 5,8-Dihydroxy-2- ( 1-hydroxy-4-methyl-3-pentenyl) - 1,4-naphthalenedione EEREDH
FH] {4

(PEAR] A1 L

[Log P 3B 4] Log P 4.84 (Z+EL(#)

(5% - St w7 Ly
- R, - Bk e
Fr. Pat,, 1964, M2694; CA. 1964, 61, 15940e, (GRki%, BB 28
Rudali, G., C. R. Hebd. Seances Soc. Biol. Ses Fil,, 1966, 160, 1365, (3XH)
Sato, A. et al,, J. Nat. Prod., 1989, 52, 975, (i%i#{k)

Rueda, A. et al., Nat. Prod. Lett., 1998, 11. 127: 130, GEER)

§ 3-(3,7-Dimethyl-2,6-octadienyl) -4-hydroxybenzoic acid; (E)-form

ek - 5141 3-Gerany!-4-hvdroxybenzoic acid OH
(CAS No.168631-48-1

[ﬂ?’.%%ﬁfﬁ??{lf’\i/ T F (Meroterpenoids), HE¥ & ik HOOC N - CHa
(Simple benzoic acids and esters)

(H5357) CHs  CHy
(5372 CoHe0,

(537 8] 274.359

[ZE RO 5 S 47 Lithospermum erythrorhizon O #LEE 4IRS, Piper murrayanum (DI
[Fid&]5.8-Dihydroxy-2- (1-hydrox_v-4-melhyl-3-pcnteny[) -1,4-naphthalenedione 4 £ B A

(EIR RS (hexane/Me.CO) ‘

(A T]Mp 74-76 T (67-69 C)

[EDMDF—5T k- d 1) & LTaENTNH 3

----------------------------------------------------------------- X ik - - S— - R
Cristina, D. et al., Phytochemistry, 1999, 51, 899-902, (3-Gcranyl~4—mcthoxybenzoic acid}

§ Echinoforan; Deacetoxy

(E% - B148] Echinofuran B

[CAS No.]90685-55-5

L B85 3] BB 95 7 e (Benzoquinones; no O-BH23L) SEEMERRL S Furans)
[Hi52] o

(53 ¥ 2 CHuO: | p
(7T &]256.301

[%E]Limospermum ervthrorhizon 077 ) Z hE 3% I 0
(MER]BEROL 1)L H3C™ "CHy

Fukui, H. et al, Phytochemistry, 1984, 23, 301; 1998, 47, 1037-1039, ( Echinofuran B,
6"-Hydroxyechinofuran B)

§ Echinofuran; 6"-Hydroxy, deacetoxy

(g - 171 #]6"-Hydroxyechinofuran B

HE &4 5] FERELERCEY (Furans) HLEY7 & 1% (Benzoquinones; no Q- ffz £L)

RES O
(52 F &) CuHin0. 0
(7 F&@]2723 |
(45 BR] Lithospermum ervthrorhizon I

R B tad 1 2

UV: [neutratl 2 w260 Clog ¢ 4.13); 465 (log & 3.55) (CHCL) HaC™ "CH,0H
_________________________________________________________________ b
Inouye. H. et al.. Phytochemistry. 1981, 20, 1701, (Echinofuran}

Fukuei, H. et al. Phytochemistry, 1984, 23. 301. 1998, 47. 1037-1039.  ( Echinofuran B,
&"-Hydroxvechinofuran B)



[Hti X

[/.U\"? itj CuHz0s

[ F&1354.402

[ R DAES D S 578 Lithospermum erythrorhizon Mg & 71 )1 A
[$E4R] B - EDSHIRES

(Ba]Mp 72-74 C

[tehestrE]:[a)s” -81

_____ e S
Fukui, H. et al., Phytochemistry, 1984, 23, 301, (Z8#)

§ Echiumine; 2" E-Isomer, 1'''-hydroxy
[{t%:4 - 3145 ] Hydroxymyoescorpine
{CAS No.1126642-92-0 O =
L&/ E] 7V 1 O R{L&4 (Simple pyrrolizidine alkaloids) HsC
= 0] 0
#5553 |
0— OH

CHs CH
{ﬁj'%it] CueHuNO; HO 3
[ F&t]1397.467 SH.CHOT
(HEEI XY SEBoNDTIVA A K Lithospermum 3 erythror

hizon DB (AFHFED

(EEfEeRE]: [ als +2.2 (¢, 0.2 in EtOH)

e e o emaan oA |
Roeder, E. et al., Phytochemistry, 1990, 29, 690; 1991, 30, 3107, (Hydroxymyoscorpine, Myoscorpine N-oxide)

§ Rhizonone

[CAS No.J240811-82-9

(k&4 %] 5V R /A F (Meroterpenoids), %P &M (12- and  1,4-Anthraquinones) ZRFEER
{Furoanthracenes)

Ri3=ia ‘ CH
{/f}'?it] Ci:His0»

[T &1254.285 o.‘
(SR O RS S B Lithospermum ervthrorhizon O ERARD %Y

EAR] -1 1 o) 0
[HCREHRET - T @ ]o 240 (c. 0.025 in MeOH). [a 15 +700 {c, 0.025 in MecOH)

UV: [neutral]l A . 254 {log & 4.29) (CHCL)

________________________________ SRR - -
Fukui, H. et al., Phytochemistry, 1999, 51, 511-515, (57, UV, IR, H-NMR, C13-NMR, Mass)

*********){Z:‘F'— k (Mesquite) o o 0 o o e o K e
§ § < AR (Prosopis juliflora de Candlle) D #7213 5.

§ Prosopis julifiora Compound C

(e &4 ) iRig R A O KA

(43 ¥ 2] CuHuOs

(5> T 81620.863

(—HEIPE R ] HG IR A

TEE R DR S 2B Prosopis juliflora DL
[PEAR] 771 A LfEds (CHCL/CH.)

[FhIMp 185 C

3

Vajpeyi, R. et al.. Indian J. Chem., Sect. B. 1981, 20, 348. (7. PEED

§ Ellagic acid; 2-0-[ @ -L-Rhamnopyranosyl-(1 = 6)- 8 -D-glucepyranoside]



Vajpeyi. R. et al,, Indian J. Chem., Sect, B, 1981, 20, 348, ( T, PEED

§ Ellagic acid; 2-0-[ o -L-Rhamnopyranosyl- (1 — 6) - 8 -D-glucopyranoside]
{{b#4 - B8] Ellagic acid 4-rutinoside

[CAS No.]181099-68-5

b&MnEl & o= irey (Hexahydroxydiphenoyl
ester tannins)

[HatE =]

(4 F K] C:H0v

(43 F &) 610.481

[(ZEBTLR DM & 538 Prosopis juliflorg T X5
(FEIRI BB E 2 7 BOME (MeCO/ERD)

[ S ]Mp 233 C TH iR

[fRiEE&]:[als® -41 (Py)
_________________________________________________________________ R e, - - e
Arthur, H.R., Aust. J. Chem., 1969, 22, 597-600, {(4}&#)

Karrer, W. et al., Konstitution und Vorkommen der Organischen Pilanzenstoffe, 2nd edn., Birkhiuser Verlag,
Basel, 1972, no. 1143, (4£%)

Malhotra, S. et al., Phytochemistry, 1981, 20, 860-861: 2043-2044; 2439-2440, (2-rhamnosylglucosylglucosy[,
3,8-di-Me ether 2-rhamnoside, 2-rhamnosylglucosyl)

Yoshida, T. et al., Chem. Pharm. Bull.,, 1994, 42, 1803-1807, (2-glucoside)

OH

OH HO OH

CH,

§ Ellagic acid; 2-0-[ o -L-Rhamnopyranosyl-( t — ¢) -3 -D-glucopyranosyl-{ 1 — ¢) -8
-D-glucopyranoside]

[CAS No.] 79284-68-7 OH

(b&nHEly o= (vam (Hexahydroxydiphenoyl 1o

0.0
ester tannins) O OH
55 0 Hof\/(fi“ oH
0" o o o 0 OH

OH o) o
[ T 2] CrHuO-- 0 on
(7 F &) 772,623 0
(BFR O S 5388 Prosopis juliflora 0) 3 % G OH
[FERTK B D T 1) Z Lk 5 (Me:CO/ELOD) a o

(Rf=]Mp 243-245C
_________________________________________________________________ Ok ——— - S -
Okuda, T., Chem. Pharm. Bull,, 1961, 9, 178-181, (%rfik, 5 1k)

Briggs, L.H. et al, J.C.S., 1961, 642-645, (2,3,8-tri-Me ether, 5i)

Row, L.R., Tetrahedron, 1962, 18, 357-360, (2,8-di-Me glucoside, 7 &)

Mathieson. A.M. et al, Acta Cryst. B, 1968, 24, 1456- 1461, (45&H15)

Arthur, HR.. Aust. J. Chem., 1969, 22, 597-600, (535)

Press. R.E. et al., J. Appl. Chem., 1969, 19, 247, ({45

Karrer, W. et al., Konstitution und Vorkommen der Organischen Pflanzenstoffe, 2nd edn., Birkhiuser Verlag,
Basel, 1972. no. 1143, (%)

Lin, L.-Z. et al.. Huaxue Xuebao, 1979, 37, 207-214; CA, 92, 99499d, (535, methvlene derivs)

Malhotra, S. et al., Phytochemistry. 1981, 20, 860-861; 2043-2044; 24392440, (2-rhamnosyIglucosy!glucos_vl,
3.8-di-Me ether 2-rthamnoside, 2-rhamnosylglucosyl)

Yoshida, T. et al., Chem. Pharm. Bull.. 1994, 42, 1803-1807, (2-glucoside)

Kim. J.-P. et al.. Phytochemistry. 2001, 57. 587-391, (3-Me 8-rhamnoside)

§ 3,3',4,4'.5,5",7-Heptahydroxyflavan; 3-0- @ -L-Rhamnopyranoside
{254 + 81 4] Leucodelphinidin 3-rhamnoside

[CAS No.176532-04-2

HeGnsl 75,1 8 (Leucoanthocyanidins)

Uz

- 637 -



(4T 2] CaHuOn

[7F&]468.413 HsC OH
[EE RO S 53 BE: dcacia leucophloea DR, Prosopis juliflora OH
_______ S .

Ganguly, A.K. ct al., Tetrahedron, 1958, 3, 225, (53
Murthy, V.K. et al., Tetrahedron, 1965, 21, 1445, (73-B)
Trivedi, K.K. et al., Curr. Sci., 1984, 53, 367, (3-thamnoside)
Onda, M. et al, J. Nat. Prod., 1989, 52, 1100, (7}8F, & RRIK)

§ 3,3' 4.4',5,5',7-Heptahydroxyflavan; 3-0- [ 8 -D-Glucopyranosyi- (1 — 4)- @ -L-rhamnopyranoside]
[CAS No.]76520-51-9

[{e&tsriE] 7 3R /1 K (Leucoanthocyanidins)
(85 0

[ﬁ_?-It] CITHNOIT

(5 T81630.555

[ELE] R OWMN S 538 Prosopis juliflora D#E &S5
................................................................. B/ L
Ganguly, A.K. et al,, Tetrahedron, 1958, 3, 225, (77 8b)

Murthy, V.K. et al.. Tetrahedron, 1965, 21, 1445, (77

Maihotra, S. et al., Indian J. Chem., Sect. B, 1983, 22, 936, (3-glucosylrhumnosid€)

§ 1,3-Hexahydroxydiphenoylglucose; B -D-Pyranose-form, 4',4""-Di-Me ether
[{CAS No.]87042-28-2 :

[k & 458 & > = >k &4 (Hexahvdroxydiphenoy! ester tannins?
(#iE 2X]

[{Tf‘—fit} Ci:H::00
(3 #])510.407
(RIS R DRSS 28k Prosopis juliflora DAk

Malhotra, S. et al., Curr. Sci., 1983, 52, 583, (/1) ‘
Sheichenko, O.P. et al., Khim. Prir. Scedin., 1987, 902, (Hiporhamnin)

§ 26-Hydroxy-2-hexacosanone (CAS %)

[CAS No.]78182-87-3

[{l &t ] Ne k& (1 &5 4% (Saturated unbranched aldehydes and ketones)
[ #3830 H:CCO (CH.:} »CH-OH

[531 X] CxHeO:

L7 ¥ ) 396.696

(LB R ORI A S 28k Prosopis juliflora O E 1L

CPEART SHIRES S (Me.O/hexane)



[PEAR] #HK#E R (Me.O/hexane)

...... U ol | SN - .
Vajpeyi, R. et al,, Indian J. Chem., Sect. B, 1981, 20, 348, (518, H5:&)

§ Julifforidine; (2R*,5R* 6R*)-form

(CAS No.]66731-40-6

Hee#mrEl 7 har F{E &9 (Simple piperidine alkaloids) HN
[ ]

[ﬁ:f"ft] CuHrNO: HSC
(78] 299.496 OH
(BREIXOMEmO 7L o RREEL 5 Prosopis juliflora DI (T AF}

[fk=T]Mp 82-83 C OH
[HBEXHE): [ alo +18 (c, 0.84 in MeOH) {synthetic)

e Ok ) S
Ahmad, V.U. et al., Z. Naturforsch., B, 1978, 33, 347, (778, Mass, #5i%)

Abmad, V.U. et al., Sci. Pharm., 1990, 58, 409, {N-Methyljulifloridine)

Kiguchi, T. et al., Tetrahedron, 1998, 54, 15589-15606, (&FH:, #35)

Astudillo, S.L. et al, Planta Med., 1999, 65, 161-162, (47§, H-NMR, C13-NMR, Mass)

§ Julifloridine; (L) -form, N-Me

({54 - 5 #]5-Hydroxy-1,6-dimethyl-2-piperidinedodecanol. N-Methyljulifloridine
[CAS No.1132972-82-8

[bampE] 7)Ao kK {£ & % (Simple piperidine alkaloids)

(#5558 K]

(53 F ] CuHWNO:

[5r-F 51313523

HRIXDEmh B s 701 K. Prosopis juliflora (% AF})

[ DD T — & ] Struct. requires revision (1998)
e 3k e
Ahmad, V.U. et al,, Z. Naturforsch., B, 1978, 33, 347, (538, Mass, {455)

Ahmad. V.U. et al,, Sci. Pharm.. 1990, 58, 409, (N-Methyljulifloridine)

Astudillo, S.L. et al., Planta Med., 1999, 65, 161-162, (43, H-NMR, C13-NMR, Mass)

§ Juliftorine

[t - B&]Juliprosopine

[CAS No.]76202-00-1

Hes#aE 7L Ao Rt 54 (Indolizidine alkaloids), 7L Hh O RiL&4 (Miscellaneous piperidine
alkaloids), 7 JL 7101 K{L& 4 (Simple piperidine alkaloids)

[ 30] HO
(73 F 3] CoH=N:0:

(57 F &) 630.051 HaC
[—AZME B The two piperidine systems need not have
the same abs. config.

(REIROEENr o s 7O R Prosopis
juliflora (< AFD)

U3 1 & 47 (R 2 e o
(MEIR] JESS S ¥ H
(LBl (e do 0.7 (e 1.05 in BOH). [ &l +10 (e, 2.15 in CHEL)

LZEFHE]BERDY SOL: A% / — )L, 7 0 O IL L= dlid: Ki- ikiE

[ZDMDF -] DA o, N-acetyl & N-Mc 888 (13984581

(e 9B 7 — 7 5 (RTECS) B8 B TNT637000
_________________________________________________________________ a7

HO,
Relative
configuration

Ageel. A. et al., Arzneim.-Forsch.. 1989, 39, 652. (PE%1. Julifloricine)
Ahmad. V.U. et al. J. Nat. Prod., 1989, 52, 497, Uuliflarinine)
*RTECS (L HIEF— 7)) se=

- (39 -



oo R EICBH T S 7 — T e
eer 2T S T — &
CGREA DD LD50 i8R (50%EFE BRI .
it 43 40 : EENERS
wEREN Do lE-T U A,
58 - B 17460 ug/ke
HERE - (f78)) HIE(2HEHEOET).
2 HE SR
Arzneimittel-Forschung. Drug Research. (Editio Cantor Verlag, Postfach 1255, W-7960 Aulendorf, Fed. Rep. Ger.)
41,151,1991

§ Juliflorine; Stereoisomer
({224 - 346 ] Julifloricine
[CAS No.]66771-80-0
vt 7L h 04 F{La 4 (ndolizidine  alkaloids), 7 JL71 01 F{L& %) (Miscellancous  piperidine
alkaloids), 7 L7727 R{L&4 (Simple piperidine alkaloids) CHy
[ ] Ho
l N NH
{9 F3] CoHuN:O:
L5 T #1630.051
(EEROEYPSESNETIVATOA K Prosopis  juliflora DE (<
AR
(Bl EERERY
[PHEAR] 7T A HN
(e[ alo +4.3 (¢, 1.4 in CHCL) HyC
[# DT — 4 1Two structs. stereoisomeric with Juliflorine have been OH prop
osed but current spectroscopic data cannot distinguish between them
_____________________________________________________ SR - - N
Ageel, A, et al,, Arzneim.-Forsch., 1989, 39, 652, (1% ¥, Julifloricine)
Ahmad, V.U. et al,, J. Nat. Prod., 1989, 52, 497, (Julifiorinine)

§ Juliflorine; Sterecisomer (2)

[fe2 8 - 9140 ] Julitlorinine

[CAS No.]122441-92-3

[{v %1541 7 051 0 1 Rt &4 (ndolizidine  alkaloids), 7771 01 I {E &4 (Miscellancous  piperidine

alkaloids), 7 V71 07 K{L&# (Simple piperidine alkaloids) CHy
[#5i) ~y HO A
{5}‘}’ it] CauHsN:O:

(7T 21630.051

[EE LK OESMN S BN T IO K Prosopis juliflora DFE(T A E 3]
[bepereE):Tals +3.9 (c, 0.03 in CHCLY

[ 1% ] BERDY SOL: A% / — b, N 2wl HN

UV: [neutrall A ma 208; 285 (MeOH) (Berdy) HyC

[#O{beyF—4%1Has (2 @,5 3 ,6beta) configs. of the piperidine systems OH

----------------------------------------------------------------- 3 Ek —emee
Aqeel, A. et al.. Arzneim.-Forsch., 1989, 39, 652, (EH. Juliftoricine)
Ahmad, V.U. et al., . Nat. Prod., 1980, 52, 497, {(Juliflorinine)

§ Juliprosine

[{b2: % - 914]2.3-Dihvdro-6.8-bis [ 10- (5-hydroxy-6-methyl-2-piperidinyl) decyl]-1H-indolizinium (CAS #)
[CAS No.]80233-19-8

[(EadarE] 7L H 0 Be&H (Simple piperidine alkaloids)., 7 73 211 K (k. &4 (Indolizidine alkaloids)
[##it )

- 640 -



[7F 3R] ColnN:0,"

(7T &]627.028

(EEXOES»SBsNET7AHDT K. Prosopis juliflora
(% AF)

(K11 ) (as chloride)

[(LhEEXE]: [ar]s +11 (c, 0.50 in CHCL) (chloride)
(BREIEIBERDY SOL: A% /— L. & O ORIL A= 6]

UV: [neutrall A w279 (£ 6200) (EtOH) (Berdy)
--------------------------- SRR wm e
Ditwyler, P. et al.. Helv. Chim. Acta, 1981, 64, 1959, (7r Bk, spectra)

Ahmad, A, et al., Fitoterapia, 1989, 60, 86-89, (Isojulioprosine)

§ Juliprosine: 5',5".,6',6"-Tetraepimer HO CHs
(L% - 314 ] Isojuliprosine a NH
[CAS No.] 123805-40-3 <

[Z DD CAS No.1123750-53.8
HEamn | 7 A1 01 Fed Y Undolizidine alkaloids). 7 b # 017

Rt &M (Simple piperidine alkaloids)

(s K]

(7 F 3] CaHnN.0,"! N

(7 F&]627.028

(HFERLROEHM BN T LD R, FProsopis juliflora (% A H,C

Eb OH
MERIFED A Il (as chloride)

UERE]BERDY SOL: A%/ —)b, # 0Ol M-8l

UV: [neutrail A w. 280 (EtOH) (Berdy)

et et g S e
Ahmad, A. et al,, Fitoterapia, 1989, 60, 86-89, (Isojulioprosine)

§ Juliprosine; 2,3-Didehydro
(%% - BI#]6,8-Bis{10- (5-hydroxy-6-methyl-2-piperidinyl) decyl] -1H-indolizinium. Juliprosinene

[CAS No0.J123061-99-4

[EBMBEI TN 0T RiLaY (Simple piperidine alkaloids), 7 JL77 O Bk &4 (Miscellaneous
piperidine alkaloids), 7 JL 71 O 1 K{L &4 (Indolizidine alkaloids)

(A&

(77 ] CaHulN: 02

(7 FR]625.012

(ZREIXDEHD S BSh 2T Ao K. Prosapis
juliflora DFE (T AF)

MEAR] A 4 (as chloride)

(EEFEXEET: [ ]o +9.5 (¢, 0.04 in CHCL) (chloride)

[ BIE]BERDY SOL: A %/ — )L, X - Al v

UV: [neutral]l 2 . 208; 285 (McOH) (Berdy)
_________________________________________________________________ P

§ Prosopidione 7 9
4 - ﬁ']fgl]2.4,4-Trimcthyl-6-(S—Uxo-l-bu(cn_\'l)c_\'cluhcxnnonc(CAS i HaC = CH;
[CAS No.] 120166-32.7

L& ] F L~/ 1 F (Miscellaneous cyclohexane sesquiterpenoids)

L3 ) HaC CH3

- 641 -



[ EEIB) Prosopis juliflora

(IR BMERIOKBR

(Rl Mp 202 CTHAF
(efEderE]: [ oo -19.2(MeOH)

§ 3'4,5,7-Tetrahydroxy-6-methylflavanone; ($) -form, 5.Me ether, 7-0- B -D-glucopyranoside

[CAS No.]85687-89-4 OH

bansrsE] 7 58 /1 E (Flavones), 7 Z./ 1 K (Flavanones; CH,OH 4 X
O-BHE)
(5]

(T2 CuHuOn

(73 F 31478452

(HE]LR OB S 778E: Prosopis juliflora
[PER ] w6 &

(AisilMp 231
............................................. Sk - - R -
Barton, G.M., Phytochemistry, 1972, 11, 426

Malhotra, S. et al., Planta Med., 1983, 47, 46

Harborne, 1.B. et al., Phytochemistry, 1993, 34, 219

§ 3,3',5-Trihydroxy-4',7-dimethoxyflavone

({2 % - B % ] 3,5-Dihydroxy-2- { 3-hydroxy-4-methoxyphenyl) -7-methoxy-4H-1-benzopyran-4-one ( CAS %) .
3',5-Dihydroxy-4,7-dimethoxyflavonol, Ombuin

[CAS No.]529-40-8

UbatnirsE] 7 58 /A E (Flavenols; 5 X O-E# )

(&R

(5 F ] CoHWOr

(4 81330.293

(K] Prosopis juliflora DIEZ. Phytolacca dioica, Angelonia, Cassia,
a, Eupatoriwm spp.

HER] B OH&

(AfslMp 230 C

L2t B B 57— 7 % (RTECS) B &5 ] LK8332000

Hoerhammer, L. et al., Chem. Ber., 1968, 101, 1183, {Ombuoside}
Bonefeld, M. et al., Phytochemistry, 1986, 25. 1205, (Ombuoside)
The Flavonoids: Advances in Research since 1980, (Ed. Harborne, J.B.), Chapman and Hall, London, 1988
*xRTECS ({LEMBFET —F)
EREENE CERERY.
s R IR T S T — I
B REMIIHT T — F e
BRI MAEME R L R AT R
R c KIE® Salmonella typhimurium
x5 8 - W 166 nmol/plate
208 EL
Mutation Research. (Elsevier Science Pub. B.V.. POB 211, 1000 AE Amsterdam, Netherlands) 54,297,1978

§ 4',5,7-Trihydroxy-6,8-dimethylflavanone; ($)-form, 4',7-Di-Me ether, 5-0- 8 -D-galactopyranoside
[CAS No.]85687-90-7

(& i) 7 24 /1 F (Flavanones: 3 X O-FHR IR

[R5 )

- 642 -



o

HiCO
(53 F3H] CsHaOuo O
(57 F 81490506 HyC
[ HOH,C._O. .0 O©
EFER S T B1490.1839 I;
(ER]ROMEnM 5 73 BE:Prosopis juliflora 048 HO OH
(BsTIMp 195 CTHER OH
................................. SRR oo

§ 4.7,8-Trihydroxyisoflavone; d4'-Me ether, 7.0-[ @ -L-rhamnopyranosyl-(1 = 2) .8
-D-glucopyranoside]

[ft%4 - B4) Retusin 7-neohesperidoside OH
[CAS No.] 78386-04-6 HOH.C. 0. .0 o
(L&A 754 ) 1 K (soflavones, 3 X O-E sty | ON2 |
[%lﬁfﬂ\.] HO o O
OH, OH O oCH,
[7F ] CaH01.
(73 4-/]1592.552 HaC OH
PR LR O S 48 Prosopis juliflora CH
_________________________________________________________________ bl

Jurd, L. et al,, Tet. Lett,, 1972, 2149 (Retusin)

Hayashi, T. et al., Phytochemistry, 1974, 13, 1943, (Retusin)

Mitra, J. et al., Phytochemistry, 1983, 22, 2326, (Retusin 7-glucoside)
Ingham, J.L., Prog. Chem. Org. Nat. Prod., 1983, 43, 1, (L Ea—, EF)
(H-NMR, Mass, Retusin) :

8 3,5,7-Trihydroxy-4'-methoxyflavone; 3-0- -D-Galactopyranoside
[CAS No.178386-03-5

HeE#ndl 7R 24 R (Flavonols; 4 X Q- HHL)

(1]

(73] CoH20n,

(53T 8] 462.409

[BR] RO S 78k Prosopis juliflora

[IEAR] ¥ (o $HRAE S (B10 Ac/petrol)

(RE2]Mp 168 C

Brandes, R.. Annalen, 1839, 32, 311, (5ED
Vajpeyi, R.L. et al,, Phytochemistry, 1981, 20, 339, (3-galactosidc)
The Flavenoids: Advances in Research since 1980. (Ed. Harborne, I1.B.), Chapman and Hall. London. 1988

*RRRArIR A R 21— b (Meadowsweet) *sxsnsnx
§ SNNSRYA IV FY XY (Filipendula ulmaria (L) Maximowicz) D £,

§ 2-Hydrexybenzaidehyde; 0-{3 -D-Xylopyranosyl- (1 = 6) - 8 -D-glucopyranoside]
(e 4E - 5] Spiraein 3

[CAS No.]14907-56-3

(AL & 52 4] L BE97 % A% (Simple benzaldehvdes)

[h &K

- 043 -



[/Tj. '[:iQ:ICszJOu HO OH
(4 F&]416.381

(HE RO & Bk Spiraea  kamischatica, Filipendula @:0 OHHO ulma
ria 8]
[BEIR] HRAES - —7kEnY) (EOH) CHO Oﬂ* OH

O

(BbsIMp 230231 C
(beiEeE]:Lals 579 (c, 1.22 in H:O)

Thieme, H., Pharmazie, 1965, 20, 113; CA, 66, 26602k, (Spiraein)

§ Isosalicin

[CAS No.]7724-09-6 CH,0GIc
[ib&4n 5y 4E) BB 1% (Simple benzyl alcohols) OH
(#5:E]

(43T ] CuHuO-

73 F&]286.281

[$:F ) KO RESM S 78 flowers of Filipendula ulmaria ¥
(MK SHiREE S - =KFH (Me.CO/petrol)
(s3] Mp 66-68 C

(EehEEE]) [ el -45.2 (HEKH)

....... - SRS | (R -
Bourguelot, E. et al., C. R. Hebd. Seances Acad. Sci,, 1913, 156, 1790, (BRIE)

Thieme, H., Pharmazic, 1966, 21, 123, (57EE)

§ § NSRO YR BV (Filipendula hexapetala Gilibert) DEH,
AFBEHETIE, BRMTRET BRI o 7,

**#**M**;{/\:‘)# (Mehajiki) e e ol ke e el ok o
8 § 38 AN E (Leonurus sibiricus L) DER.

§ Cycloleonurinin

[CAS No.] 135447-56-2 "Il'yr—Tyr—Thr—Pro-/i\la
[ﬂf.?f%ﬁ’i 517 2 /B & <7 F R (Cyclic oligo- and polypeptides) Pro Gly
[H5E 0] |

|
[+ F ] CsHusN O Pro—Tyr—GIn—Thr—Pro

[53-F 51 1336.463

[—iz R ] Cyclic peptide

[ELE ] R DM N & 3Bl Leonurus arremisia DRE . Leonurus heterophyllus, Leonurus sibiricus
[FRAR]1HK - AKFIH (MeOH)

[Ehes I Mp 222-225TC

[LEfEder]:[als -28.8 (c, 0.79 in MeOH)

................................................................. ¢ WS
Kinoshita. K. et al., Chem. Pharm. Bull., 1991, 39, 712, (57 BE, H-NMR. C13-NMR, Mass)

Morita. H. et al., Tetrahedron, 1997, 33, 7469, (H-NMR. C13-NMR, conformm)

§ 9,13:I5,16-Diepoxy-S-hydroxy-'l-oxo-14-Iabden-19,16-o|ide; (ent-6 8,8 @9 @,13R)-form, 8-Ac
({22848 - 4] (+) -Leosibiricin
[CAS No.186375-83-1
L& 5] 7L~/ 1 1 (Labdane diterpenoids)
L7 1] CHAOo
[/ T §t]404.459
[JEFE] Leonurus sibiricus
R N A 1
Plege 2] Lals” +33 (e 0.09 in CHG)
- ok -



................................................................. SR o e
Savena, G. et al., Phytochemistry, 1982, 21, 2699, (5B, H-NMR, C13-NMR)
Tasdemir, D. et al., J. Nat. Prod., 1995, 58, 1543, (438, H-NMR, C13-NMR)

§ 15,16-Epoxy-3,6,9,19-tetrahydroxy-13 (16) s14-labdadien-7-one; (3 8,6 8,8 £,9 @) -form, 3,19-Di-Ac
({224 + 914 ] Leosibirin

[CAS No0.186575-87-3

UEEM I 71~/ 1 K (Labdane diterpenoids)

(53 F 3] CuHa0s

(43 F&1450.528

[HIR] Leonurus sibiricus

Rz NEEY

[FLEEYEED: [ @)™ 0.7 (e, 0.3 in CHCL)

Savona, G. et al., Phytochemistry, 1982, 21, 2699

§ 15,16-Epoxy-3,6,9,19-tetrahydroxy-13 (16) s14-labdadien-7-one; (3 B,6 B,8 &£ 9 @)-form, 6-Ketone,
Txi-alcohol, 3,19-di-Ac

(b8 - 5)4] 15,16-Epoxy-3,7,9,19-tetrahydroxy-13{16) ,14-labdadien-6-one. Isoleosibirin

(CAS No.]86575-86-2

HE&S5#6] 50X 7 1 K (Labdane diterpencids)

(73 7] CuHOs

L7 F &1 450,528

(FEE ] Leomurus sibiricus

HERIAT L

(PEhiE B ] [ )o™ +7.1 {c, 0.63 in CHCL)

§ (d-Hydroxybutyl) guanidine (CAS £)

[ft%4% - B4 ]4-Guanidino-1-butanol. 1-Guanidino-4-hydroxybutane
[CAS No.]17581-95-2

(B8 CAS No.J 106936-57-6

He&masml 7o FAL &9 (Miscellaneous acyclic alkaloids)
(#4835 2] HN=C (NH:) NH (CH.) ,CH:OH

[5+F2X]1 CH:NO

(7 F&]131.177

Fishbein, L. et al,, JLA.C.S,, 1954, 76, 3217-3219, (&)
Reuter, G. et al., Pharmazie, 1971, 26, 777, (4%}8E)

§ Leonurine

IR | - N | ( Aminoiminomethyl) amino] butyl 4-hydroxy-3,5-dimethoxybenzoate { CAS 4 ) .
4-Guanidinobutyl syringate

[CAS No.124697-74-3

e &5 | B R IR (Simple benzoic acids and esters)

(75 F 2] CLHaN: 0.

[T 81311337

[(ERLEOHESASBSHE 7L RO T B Leonurus artemisia (a Chinese herbal medicine used in
obstetrics), Leonurus sibiricus (3] )

L] Uterotonic agent

[FRs]Mp 229230 C

[PKa fE]pK. 7.9 (H.0)

Goto, T. et al.. Tet. Lett.. 1962, 545, (5358
Sugiura. S. et al.. Tetrahedron. 1969, 25, 5155. (&6t 7k)
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Yeung, HLW. et al., Planta Med., 1977, 31, 51, (778, [R. H-NMR, Mass, gD

ok daenk = F 1], (Maple) ek ksl ok ook

§ § A TR R B ITF (dcer saccharum Marshall) OB E /= 18 5.
RAEPETIE, BRCET AR,

otk A 1] vy (Melissa, Balm) #%kkkckrsk
§ § VR I TNy I Melissa officinalis L.) DEHKE,

§ 2.(3.4-Dihydroxyphenyl) -1,3-benzodioxole-5-carboxaldehyde; (%) -form

[{b4 40 5 48] BB 55 & 1 (Miscellaneous aryl derivatives)

[R5

{43 73] CuHWOs OH

[ FR)258.23 OHC 0

[H 5] Melissa officinalis \GE OH

(R EFROKEEOHK 0

(A7) Mp 131-137 C (G A

UV: [neutrall A e 204 (£ 2712); 230 (& 2030); 280 (& 1628); 310 (& 1340) (BHOMEIZZW)
................ £ OO S—

Tagashira, M. et al., Planta Med., 1998, 64, 555-558, (7}@. UV, IR, H-NMR, C13-NMR)

§ 3-(3,4-Dihydroxyphenyl) -2-hydroxypropanoic acid; (R)-form, 2-0- (3,4-Dihydroxy-E-cinnamoyl)

[{b2£4& - W4 ] Rosmarinic acid. Labiatenic acid. Rosemarinic acid

[CAS No.J537-15-5

[ZDliD CAS No.]20283-92-5

(et 4r 5] 4. /6 8R4 B % 3% (Platelet  aggregation inhibiting agents), HIR ¥ & I (Simple
phenylpropanoids), 347: i HIV % (Anti-HIV agents), 54 A 4 fE 3 (Antiinflammatory agents), 34 Hlite
3 (Antithrombotic agents), 34 #7771 )L A H (Antiviral agents)

[h%iE 3] O

[ F 2] CiHOx

(7 T B]360.32 6 Coo OH

[ ¥ B ] Rosmarinus officinalis, Melissa officinalis, Momordica OH balsa
mina, Mentha piperita, Salvia officinalis, Teucrium scorodonia. Sanicula HO euro
pacea, Coleus blumei, Thymus spp., ZDILDAENIE CH

R mES, Pl AVRER 25T, FAEE fiay, 5l WA EERERT, Al antigenotoxic
activities etc. MR R &5 1E

(PEik] 45 &L - —okFIH

[Hh i Mp 204 C Thrfig

[EEREAEAE] D ]o™ +145

(Log P H8f#) Log P 1.01 (B+5EE)

UV: [neutral] A e 230 ; 329 (MeOH) (Berdy)

[ )50 % BGBER (LD (7 A, fRIRA) 561 mp/ke

(ke e 1E 7 — & #% (RTECS) B bk & 5] GD8990000

Schopt, C. et al., Annalen, 1940, 544, 30-62, (£1ARIE. 3-Me ether)

Kelley, C.J. et al,, LO.C., 1975, 40, 1804; 1976, 41, 449-455, {(H-NMR, C13-NMR, Rosmarinic acid)
Razzaque. A. et al.. Planta, 1977. 137. 287. (4 & F%. Rosmarinic acid)

Ellis, B.E. et al.. Planta, 1979, 147, 163, (5%, Rosmarinic acid)

Parnham, M.J. et al., Drugs of the Future, 1985, 10, 756, (L vz —. Rosmarinic acid)

Englberger. W. et al,, Int. J. Immunopharmacel.. 1988, 10. 729, (BKBE . Rosmarinic acid

Peake. P.W. et al.. Int. J. Immunopharmacol.. 1991, 13. 853, (B[, Rosmarinic acid)

Pabsch. K. et al, Rec. Trav. Chim. (J. R. Neth. Chem. Soc.). 1991, 110, 199, (Ffki%, Rosmarinic acid)
Muhmood. N.. Antiviral Chem. Chemother.. 1993, 4. 233, (anti-HIV activity, NMR, Mass, Rosmarinic acid)

AT



Zou, Z.W. et al., Yaoxue Xuebao, 1993, 28. 241, (3, Rosmarinic acid)
Abraham, S.K., Food Chem. Toxicol,, 1996, 34, 15-20, (7& £, Rosmarinic acid)
Binutu, O.A. et al., Planta Med., 1996, 62. 352-353, (FE¥E, Rosmarinic acid)
Robinson, W.E. et al., Proc. Natl. Acad. Sci. US.A., 1996, 93, 6326-6331, (FE1%, Rosmarinic acig)
Eicher, T. et al,, Synthesis, 1996, 755, (858, Rosmarinic acid)
Bogucki, D.E. et al,, Can. J. Chem., 1997, 75, 1783-1794, (& H%#%, Rosmarinic acid)
Reimann, E. et al., Monatsh. Chem., 1997, 128, 995-1008; 1998, 129, 187-193, (& k%, Rosmarinic acid)
Kusano, G. et al., Biol. Pharm. Bull., 1998, 21, 997-999, (F&4£, Rosmarinic acid)
***RTECS ({LF¥MEFIET—F) »rx
EHREEME EER
BRI E TS D T wan
PR ICET 5T — g xes
CGRERGIEDD LDS0 it8% (50950 FE Bk Bp)
FREEAR IR AR 5
HEE VRS- Bedylr
58 - Wl : 561 me/ke
BEEE : ﬁ?ﬁ%&ﬂi:ﬁﬁ%ﬁ@i:ﬁ@?‘é?E%iifgbi.
Drugs of the Future. (J.R. Prous, S.A., Apartado de Correos 540, 38080 Barcelona, Spain) 10,756,1985

§ 3,7-Dimethyi-3,6-octadienal

(E*#4 « B4 TIsocitral. £ -Isogeranial CHj CHj

[CAS No.]1754-00-3 Ase~AA_crHo
[ CAS No.]55722-59-3, 72203-97-5, 72203-98-6 HyC

(Wi

(5 F 2] CoblO

[5rFE]152.236

[HR] Cymbopogon spp., Melissa officinalis, Ophrys spp., Origanum spp.

[# 21 8ps 70 °C

UEHTE]In" 1.4685

e Ok .
Sendra, J.M. et al., Phytochemistry, 1980, 19, §9-92, (4}f)

8 3,7-Dimethyl-1,6-octadien-3-ol; (R)-form

[CAS No.]126-91-0 he S
HEEMHEI TN~/ 1 K (Acyclic monoterpenoids), 35H): S5 (Sedatives) 3

(5 7] CuHuO

[53F &) 154.252 HaC™ “CHj

(BFEIXOEY &S0 Melissa officinalis  (lemon balm), O0— X neroli, > #—. Mentha
arvensis DA 1 LD ERE D .

RS MEFAZ R active ingredient of herbal medicines containing lemon balm extracts

UER]A 1L

[ 51 Bpess 197-200 C

(HEREXEY Lal™ 17

[Log P 5{#] Log P 2.55 (GIEL{)

[5E - #1150 % BIEE (LD (77 2, BRI 180 mg/kg

U T — & %% (RTECS) B8 B2 RGS800000

(872 7C] Fluka:62139

_________________________________________________________________ Ok e
Naves. Y.R. et al.. Helv. Chim. Acta, 1963, 46, 1056; 2551, (7rEE, uv)

Karrer, W. et al.. Konstitution und Vorkommen der Organischen Pflanzenstoffe, 2nd edn., Birkhiuser Verlag,
Basel. 1972, no. 120, (*E%)

Opdyke. D.L.J., Food Chem. Toxicol., 1975, 13, 827; 833; 835; 839; 1976, 14, 459; 161: 463; 1978. 16, 811,
(b2 n— BREE. esters)

Williams, P.J. et al., Phvtochemistry, 1982, 21. 2013, (43, A B8 (49

Uchivama, T. et al.. Phytochemistry. 1989, 28. 3369, (53

LFEX000; LEYOUU: TEYLOD
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«RTECS (LEWHBMT —F) ***
oxx GEEREE | T4 B T — A eee
oo BRI TS T — S e
CGRBAEYY LDS0 B GORBIEERBD . -
HEIR RS : BRI S
WERE o BB TUAL
58 - M © 180 mgke
BEHEE CHFERLSMCENEEBICEAT SRERLL,
SR

Army Armament Research & Development Command, Chemical Systems Laboratory, NIOSH Exchange Chemicals.

(Aberdeen Proving Ground, MD 21010) [Vol. B, £ (19-) INX#01477
wxe YT AT B AR >

§ Melitric acid B
[CAS No.]1153765-46-9

& 87 4] BB %5 & 1% (Simple phenylpropanoids) o Omcoo\/ﬁOH
iz .
Ao CO0 oH

[ F =] CoH0On

(7T &]520.448

(BB ] Melissa officinalis OH
[HR] B BOFER + 1° 1/2H:0 OH

(Ri2iIMp 133-135°C

teiEAE]: [ alo™ +119.7 (c, 0.33 in MeOH)

...... - S - -/ SO
Agata, 1. et al., Chem. Pharm. Bull,, 1993, 41. 1608, (524, H-NMR, C13-NMR)

§ 2-Methylhexanal; (£)-form
[CAS No.]72590-78-4

(L2475 48] N (L& % (Branched aliphatic aldehydes and ketones) H3C
HAi ] Y ek,
(3 FX]CGHLO CHO

(PR 114.187

(3£ ] lemon balm, Melissa officinalis OO ¥l O % AL 7>

RERINECEES

[(#]Bp 141 T. Bpw 132°C

e amn e eeen - S - S VO -
Nykanen, I., Dev. Food Sci., 1985, 10, 329; CA, 103, 121905c, (5388

§ Salvianolic acid I; §"'Z-Isomer

[{r5 - B4 ] Melitric acid A. Schizotenuin E

[CAS No.]153765-45-8

(L& sl U 27 F 2 {b &5 (Neolignans) , BB 7 i (Dimeric unchlorinated depsides)

[#553) on
[ T-RIC-H=00: HOOC O\C./@O COCH
(7T 81538464 |

LET Melissa  officinalis, Sulvie  officinalis,  Schizonepeta S

folia

[PER1# B EOEK + 12H.0 HO OH OH

(A Mp 135-138 C OH

[ehEAEE] e o™ +45 (c. 0.2 in MeOH)

UV: [neutrall & me 290 {log & 4.32): 328 (log & 4.34) (MeOH)

[Z @D F — 4 HE WS IE Rosmarinic acid EIT1HA
----------------------------------------------------------------- 4 (VRSN
Agata. L et al., Chem. Pharm. Bull. 1993, 41, 1608, (Melitric acid Al ‘

Fu. Y. et al,, Phytochemistry. 1999, 52. 1149-1452, (Melitric acid A)
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