(PEAR] #HIR 5 8
[F 2] Mp 293-294 C T/ 48
ULEAE]:[a]," -69.4 (c, 0.36 in Py)
....... N e
Atkinson, J.E. et al., Tetrahedron, 1969, 25, 1507, (5)#, & L)
Stout, G.H. et al., Tetrahedron, 1969, 25, 1961, (ﬁﬁﬁ Bk
Hostettmann, K. et al., Helv. Chim. Acta, 1974, 57, 1155, (5388
Peres, V. ct al., Phytochemistry, 1997, 44, 191, (I/t:l.—' A F)

§ 1,3,7-Trihydroxyxanthone; 7-Me ether
HE#E4 - BI4] 1,3-Dihydroxy-7-methoxyxanthone. Isogentisin
[CAS No.]491-64-5

O OH
[{k & 975 48] HLES ¥ % (Xanthones: 3 X O-F H0) O O
HE B H.CO
(5 PRI CuHu0s 3

(735§ 258.23 © OH
[FE LR DD S 5388 Gentiana lutea DR, Swertia japonica
(R BEORKES (EOH)
(RIS IMp 241 T
B #E T — & % (RTECS) BB 2] ZD6034500
_________________________________________________________________ pra). -
Atkinson, LE. et al.. Tetrahedron, 1969, 25, 1507, (435 &6kiE)
Stout, G.H. et al., Tetrahedron. 1969, 25, 1961, (5}, & 5EiE)
Hostettmann, K. et al.. Helv. Chim. Acta. 1974, 57, 1153, (5}‘5‘@
Peres, V. et al,, Phytochemistry, 1997, 44, 191, (L E 1 — &
***RTECS ({L¥E# Ii:r ) wrx
CRENTA Ly bt DR
BRI IZ BB T 4 e
***B‘REE@L‘EQ@‘%T ok
GREEFIE) Trﬁf%’éﬁﬁb\t%"éﬁ‘kj’"ﬁﬁfﬁ

A B R : KBBB Salmonella typhimurium
H 58 - W : 5 ug/plate
2R

Mutation Research.116,103,1983

§ 1,3,7-Trikydroxyxanthone; 7-Me ether, 3-0-[ 8 -D-xylopyranosyl- (1 — 6} - 8 -D-glucopyranoside]
[{b¥ 4% - 5] Gentioside T . Gentiin
(CAS No.] 529-48-6

(L& 9943 48) B 757 1% (Xanthones: 3 X O- L) 0 o OH
B o
HsCO

OH
0]
[ﬁ._}:th CISH.‘&OH O OH
[73-F&]552.488
(IR Gentiana turea T8 OH
(HEIRT $HiR#E & OH

[ <iIMp 278-279 C THrfig

[FLEEERE: T a 1o™ <107 (60% EtOH %0, [@lo"-50 (c. 0.3 in Py)
_________________________________________________________________ D
Atkinson, J.E. et al.. Tetrahedron, 1969, 25, 1507, (;}"'IF S LR

Stout, G.H. et al.. Tetrahedron, 1969, 25, 1061, (5+Hi Fkr 2)

Hostettmann, K. et al, Helv. Chim. Acta. 1974, 37, 1155 {7y

Peres, V. et al., Phytochemistry, 1997, 44, 191, (LEa— 3

§ 1,3,7-Trihydroxyxanthone; 3,7-Di-Me ether
[fE2#4 « 144 1-Hydroxy-3.7- -dimethoxvxanthone
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[{e &40 5 1] BB 5 & i (Xanthones; 3 X O-fE 40

[8553X] 0 OCHj,
(5} T 2] CsHeOs O 0
(7 &]272.257 H5CO

O OH

(RE]RO@MMNS 578E: Gentiana lutea, Frasera albicaulis
(4R ] %k (McOH), BEBEDFHR#ES (CH:Cl/hexane)
(A= ]IMp 169-170 C
e BEHMN T — 9 %% (RTECS) B¢ E 5] ZD6035500
............ SR - -
Atkinson, J.E. et al., Tetrahedron, 1969, 25, 1507, (58§, &k
Stout, G.H. et al., Tetrahedron, 1969, 25, 1961, (i, &rkik)
Hostettmann, K. et al., Helv. Chim. Acta, 1974, 57, 1155, (7#)
Peres, V. et al., Phytochemistry, 1997, 44, 191, (L £ 2.—, £ #)
*++RTECS ({LEWMEFHET —F) *+»
EEEEME CEREEYE.

e QR I T 4 e
o ERIFIEIZE T DT — =
CREFTIE> MAEME T O EAL R RS

i : XEBH Salmonella typhimurium

%58 - IR : 10 ug/plate
2 SRR
Mutation Research,150,141,1985
§ Venoterpine OH
[{t24 - B4 ] Gentialutine. Alkaloid RW47
{CAS No.117948-42-4 v’ CHs
Heath @] 7V a1 B &Y (Monoterpenoid alkaloids) |
(] N?
(7#FR]CGHINO
{7 F8&)149.192

[—RxH)PEE ] Config. revised in 1985

(BElkoimhoBoha 701 R Adlstonia venenata, Rauwolfia verticillata, Meledinus aenecus,
Gentiana lutea, Camptotheca acuminata (¥ a7 F 7 b7#, J P, X732 ZEFD

(A= Mp 130-132 C

Uk fEAE] lals +27 (CHCL)

) EE e S

Arthur, ILR. et al,, Aust. J. Chem., 1967, 20, 2505, (UV, IR, H-NMR, Mass, #§i& R E)

Ray, A.B. et al., Tet. Lett., 1968, 2763, {UV, IR, H-NMR, &k iE)

Mitscher, L.A. et al.,, Experientia, 1971, 27, 16

Ravao, T. et al., Tet. Lett., 1985, 26, 837, (#:8&, C13-NMR)

§ § U RURF¥ R B (Gentiana acanlis LY DR ETEE,

§ 3,3'4',5,5',7-Hexahydroxyflavylium (1+) ; Glycoside

({24 - W4 ]Gentianin ¥

&3] 7 58 /1 B (Anthocyanidins and anthocyanins; 6 X O-FH#4E), 7 ZR / - F (Flavonoids fi& i3
—ERXiF e TAHRAD

s FRhaEian

[73-FR] ColHs0u'"”

(5 F&1611.535

(B RO M S 8E: Gentiana acaulis OF W E

[FEIR]EEAOHIE (as chloride)

[F D {lled 57— ¥ JHydrol. gave Delphinidin, Glc + 4-hydroxycinnamic acid
_________________________________________________________________ R e e e asummnmemmenemnen

Karrer, W. et ul., Konstitution und Vorkommen der Organischen Pflanzenstoffe, 2nd edn., Birkhiuser Verlag, Basel,
1972, nos. 1727; 1730:; 1734: 1733 1737; 1739, (Delphinidin, Myrtillin B, Hibiscin, Nusunin A. Gentianin,
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Basel, 1972, nos. 1727; 1730; 1734; 1735; 1737; 1739, (Delphinidin, Myrtillin B, Hibiscin. Nasunin A,
Gentianin, Delphinin)

lacobucci, G.A. et al., Tetrahedron, 1983, 39, 3005, (L &2 —)

The Flavonoids; Advances in Research since 1980, (Ed. Harborne, J.B.}, Chapman and Hall, London, 1988

§ 1,2,6,8-Tetrahydroxyxanthone; 1,6-Di-Me ether
[{b%# - 514:]2,8-Dihydroxy-1,6-dimethoxyxanthone. Gentiacaulein HaCO 0
[CAS No.]15402-27-4 O O

(b &5 8] BB HF K (Xanthones; 4 X O-BHE) OH
(5K OH O OCH,

(5 F ] CitL0.

(73 Fi&] 288.256

(RE]KOEY 551 Gentiana spp.; Gentiana bavarica, Gentiana acaulis
(ERT R (McOH)

(A=) Mp 194 °C

Rivaille, P. et al., Phytochemistry, 1969, 8, 1533, (Gentiacauloside, Gentiakochianoside)

Chaudhuri, R.K. et al., Phytochemistry, 1971, 10, 2425, (5r#)

Hostettmann, K. et al., Helv. Chim, Acta, 1974, 57, 294; 1135; 1976, 59, 1584; 1977, 60, 262; 1978, 61,
1549, (7BE, H-NMR, UV, #5EHiE, k)

Hostettmann, K. et al., Helv. Chim. Acta, 1976, 59, 2592.2595, (Gentiabavarutinoside)

Versluys, C. et al.. Experientia, 1982, 38, 771, (%)

Prakash, A. et al,, Planta Med., 1982, 45, 61, (%}BE, FAiE{K)

Peres. V. et al., Phytochemistry, 2000, 55, 683-710, (L & 12—, &%)

§ 1,2,6,8-Tetrahydroxyxanthone; 1,6-Di-Me ether, 2.0-[ 8 -D-xylopyranosyl-( 1 -+ ¢) -3
-D-glucopyranoside] '

Hb#8 - 514] Gentiacavloside. Gentiacaulin

[CAS No.]20398-10-1

L &47 48] R H 1% (Xanthones; 4 X O-f&83L)

[#8:E)

oH
HsCO o) HO OH
[ﬁ'} Tit] CuHuOis O O OH ‘
(7 T 8]582.514 oo o] OH

LEERT] Gentiana acaulis, Gentiana kochiana
(HER] B SHKEES (EOH) OH ©  OCH, O"™on
(BsilMp 223 C

Rivaille, P. et al., Phytochemistry, 1969, 8, 1533, (Gentiacaulosidc, Gentiakochianoside}

Hostettmann, K. et al, Helv. Chim. Acta, 1974, 57, 294; 1155; 1976, 59, 1584; 1977, 60, 262; 1978, 61,
1549, (57EE, H-NMR, UV, #5EikE, iE)

Hostettmann, K. et al., Helv. Chim. Acta, 1976, 59, 2592-2595, {Gentiabavarutinoside)

Peres. V. et al.. Phytochemistry, 2000, 55, 683-710. (L & = — %)

*dokr Rk )], — (Rue) EEEEE F T

§ § I H BN —F (Ruta graveolens L) DL HE,

§ Angustifelin; Me ether
(=g - A4 3-( I,1-Dimethyl-2-propenyD) -7-methoxy-2H-1-benzopyran-2-one.  3-( 1.1-DimethylallyD
-7-methoxycoumarin. 3- (1.1-Dimethylallvl} herniarin

[CAS No.]20958-63-8 HsCO O, _0
(lbaw oI TET /1K (7-Oxygenated coumarins  with

miscellaneous ¥ 4 L) = CH%H
[ 5 2 HaC™ &2

UJ“f‘ﬁ] CisHnO:-
- 791 -



{PEIR) %55 (MeOH or hexane)
[t IMp 126-128 C .
) e eemeeemee et eememae e e

Reisch, J. et al., Tet. Lett., 1968, 4395, (73, 35 &%)
Raj, K. et al,, Indian J. Chem., 1975, 13, 404, (& BiE)
Del Castillo, J.B. et al., Phytochemistry, 1984, 23, 2095, (73R
Macias, F.A. et al., Acta Cryst. C, 1990, 46, 2482, (¥ f#15)

§ 2-Benzyl-1-methyl-4 (LH) -quinazolinone

(L34 - B4]1-Methy!-2- {phenylmethyl) -4 (14) -quinazolinone (CAS #4) . Arborine. Glycosine

[CAS No.]6873-15-0

b &thsrE] 7 1-h 01 K& (Quinazoline alkaloids)

[HExEt]

(5 F K] CwHuN:O

[4+F&1250.299

(H:051) Glycosmis  arborea DEMHESNDETIVADAL B, FH/Z Ruta  graveolens,
hoxylum budrunga DREIZEET DS (4 /)

(Rl 7EFIay AEEY, FESDER T G arborea B, BIE, HE
LTERBEETHNhoNS

(HiR]#58  (MeOH/CHCL)

(A STMp 161-162 C (155-156 TC)

HsC.

N" SN

Zant

[l <)

Chakraborty, D.P. et al., Synthesis, 1981, 977, (&5{K)
Johne, S., Alkaloids (N.Y.), 1986, 29, 129, (L &5 o —, ZE3)
Muthukrishnan, J. et al., Phytochemistry, 1999, 50, 249-254, (77#f, H-NMR, C13-NMR)

§ 2,3-Butanediol; (2R,3R)-form

[CAS No.124347-58-8

(&4 o 4E] BEbG ik &% (Saturated unbranched alcohols)
[ER]

(73] CHWO:

[ FR]90.122

(REIG 4 SMEDICX > TEEZNS, KOMHN S 578 327 /8% —, Ruta graveolens Dl

[ B3] Used in the resolution of carbonyl compds. by g¢

(FEIR] IR T AE D45 B OH
[44] Mp 10.7C 9y o’%/o”
[#5]Bpiw 77.5-77.6 C 3 o
[HAEARE] [ @]o® -13 (neat) 3
(B 7E 7C] Aldrich:23763-9; Fluka:18965; Sigma:B6262

______ - Tk -

Fieser and Fieser's Reagents for Organic Synthesis, Wiley, 1967, 1, 81; 1992, 16, 52; 1986, 12, 80; 1984, 11, 84;

1979, 7, 242, (B
Kitajima, J. et al., Chem, Pharm. Bull., 1998, 46, 1643-1646, (728§, BL#E)

§ Byakangelicin; (S) -form

vamEl <>/ EZ /1 K (Furanocoumarins), X >/ 7 /1 F{3,7.8-Trioxygenated coumarins)

(
[4#:52)

OCH;

{5p-F3X] CrHWOs

(7T B1334.325 0”70
[#E Ruta graveolens o)
(HHIR] %5 &

(Rl Mp 124-126 C HO
(PLhE e ] [a o™ -19 (MeOH)

N

N
0

CH,
CH,



Karrer, W. et al., Konstitution und Vorkommen der Organischen Pflanzenstoffe, 2nd edn., Birkhiuser Verlag,
Basel, 1972, no. 580, (4= &)

§ Chalepensin; 5,8-Dimethoxy

({t#% - B4]5,8-Dimethoxychalepensin

[CAS No.]42438-50-6

%{t%%]ﬁ‘ﬁ] N SEZ /A R (Furanocoumarins), XV E S /A K (5,7.8-Trioxygenated coumarins)
H#aE

OCHj
(5377 CuHsOs 0% 0 0
(7 &1314.337 HiG e y
(B:EX] Dorstenia gigas, Ruta graveolens H;C
(R B EDEHA S (hexane/EtOAC) / OCH,
(RS IMp 132-134 C H,C

UV: [neutral]l A e 222 (log & 4.44); 241 (log & 4.15); 249 (log & 4.15); 271 (log & 4.32); 313 (log
£ 4.15) (MeOH)

- e e g |
Delle Monache, F. ¢t al., Gazz. Chim. Itai., 1976, 106, 681, (43B)
Franke, K. et al.. Phytochemistry, 2001, 56, 611-621, (5,8-Dimethoxychalepensin)

§ Chalepin; (5)-form, Ac

e 4% - %14 ] Rutamarin. Chalepin acetate
[CAS No.} 14882-94-1

HEEMD IS E S 7 A K (Dihydrofuranocoumarins), <2/ ¥ 3 /o K (7-Oxygenated coumarins
with miscellaneous g8 4E)

(#5300

L9372 CoHuOs

(7 FR1356.418

(FEB] Ruta chalepensis, Ruta graveolens

ReNET )

(At Mp 107-108 C

(LeBESEEE]: [ alo® +14 (c, 2.3 in CHCL)
[E#mEHE T — & 8% (RTECS) 5% & 5] LV1045200

Reisch, J. et al., Acta Pharm. Suec., 1967, 4, 179, (5r&f)
Brooker, R.M. et al., J. Nat. Prod., 1967, 30. 73, (5>
Pozzi, H. et al., Tetrahedron, 1967, 23, 1129, (47&f)
Burke, B.A. et al., Heterocycles, 1981, 16, 897, (#uxd &)
***RTECS ({LZEMBEMET — &) #x»
Lk EE RN,
R E IR T B 5 — &7 e
BT B F - e
CGEREHIE>) DNA FHE,
B R AT R~ A KRR
R - B 5 m/L
8k
Planta Medica.31,351,1977

§ Chalepin; ($) -form, Deoxy, 1',2'-didehydro
({54 - A7 lexo-Dehydrachalepin

easHmnEI x> JSES 2 1R (Dihydrofuranocoumarins), X%/ 0.0 o CHs
5 /1 F(7-Oxvgenated coumarins with miscellaneous 4845 HaC CHa
(458 20 3 S

[77F ] ClHuO- ,

CH
[ 577 ] 296.365 3

2
- 703 -



UFEAR] %4

(At Mp 100°C

[behee®E]: [ als” +7.4 (CHCL)

_________________________ TR
Reisch, J. et al., Acta Pharm. Suec., 1967, 4, 179, (535

Brooker, R.M. et al., J. Nat. Prod., 1967, 30, 73, (77&)

Pozzi, H. et al., Tetrahedron, 1967, 23, 1129, (7B

§ 1,6-Dihydroxy-3-methylanthraguinone{[H CAS 4)
[{t%:% - B314]11,6-Dihydroxy-3-methyl-9,10-anthracenedione (CAS ). Phomarin. Digitoemodin
[CAS No.] 6866-87-1

&4 %] S8 &K (9,10-Anthraquinones; 2 X O-E A O OH
o O
(73T 2] CisHuOs HO CH3
[7+FH/t]254.242

(B[R] Digitalis orientalis O, Digitalis schischkinii, Digitalis viridiflora D3, £z Rutao graveolens DIRH S B
B S iLd, 72 Phoma foveata (Phoma exigua)

(MiR] BB OSSR (EOH)

[ 5T Mp 258-260 °C (200 C {(73F%))

UV: {neutral] A o 220 (& 28200); 245 (& 10960); 271 (& 28840); 337 (& 1480) (EtOH) (Berdy)
______________________________ k-
Brew, E.1.C. et al., 1.C.S.(C}, 1971, 2007, (718

Imre, S. et al., Phytochemistry, 1976, 13, 317, (75

Rozsa, Z. et al., Planta Med., 1977, 32, 57, (57#E)

§ 4,6-Dimethoxyfuro [2,3-5] quinoline (CAS %)

[{b2£®& - B4 ] Pteleine. 6-Methoxydictamnine OCH;
[CAS No.]2221-41-2 H.CO

[{b&th s8] 7 )V A 01 F{EE 4 (Furanoquinoline alkaloids) 3 | A
(s 2 g
[53738] CoHuNOs N

(73 F £]229.235

[(EEDROBENASHBONETIN O B Playdesma campanulata, Prelea trifoliata; tentatively identified in
cells of Ruta graveolens grown in continuous light in liq. medium (3 77 %)

(FER] 2 A& (CHy/petrol)

(A= Mp 134-135 C

[b#th E T — & %% (RTECS) B E 5] LV2708180

Werny, F. et al., Tetrahedron, 1963, 19, 1293, (57, UV, IR, B E)
Frolova, V.1 et al., Zh. Obshch. Khim., 1964, 34, 3499; CA, 62, 2800f, (58, WG kiE)
Steck, W. et al., Phytochemistry, 1971, 10, 191, (7%, UV, H-NMR)
**RTECS ({LFMEBIET—F) **~

EREBME s BRI EYE.

oo R TR D T — ke

xR M TR D T G e

CEREEH B> WMEMER W EARERER.

HEE : KIBH Salmonella typhimurium
¥ 51 - AR @ 1360 ng/plate
B ISR

Mutagenesis. 2.271.1987

§ 3-(1,1-Dimethyl-2-propenyl} -6,7-dihydroxy-2H-1-benzopyran-2-one; 6-Me ether

(b4 - B4]3-(1,1-Dimethyl-2-propenyl) - 7-hydroxy-6-methoxy-2H-1-benzopyran-2-one.  3-{1.1-DimethylallyD)
scopoletin

{CAS No.]19723-23.0

- 7494 -



HeE#mpEl N~ ES 70 R {6,7-Dioxygenated coumarins)
(H83EL]

¥R csHu0,

[+ 8]260.289

(B ] Ruta graveolens

ER] B DSHRES (petrol) HO
[@h=1Mp 132-135C OCHjz

e . e

Steck, W. et al., Phytochemistry, 1971, 10, 191, (4-&F)

von Brocke. W. et al., Z. Naturforsch., B, 1971, 26, 1252, (/&)

Borges del Castillo, 1. et al., An. Quim., Ser. C, 1987, 83, 13, (Dimethylallylisoscopolelin)
Srivastava, S.D. et al., Fitoterapia, 1998, 69. 80-81. (3-(1,1-DimethylallyD) scopolatin 7-glucoside)

§ 3.0 1,1-Dimethyl-2-propenyl) -6,7-dihydroxy-2f-1-benzopyran-2-one;: 6-Me ether, 7.0-8

-D-glucopyranoside

[CAS No.]208333.72-6 OHyC
(b&HmaEINJES )1 R (6,7-Dioxygenated coumarins) 0

(M ) | CHg

[i’J\ -f H.J Cat:On

[07 T B 422.431 0 OCHs

UEET Ruta graveotens HOH.C OH

(k=) Mp 112-114C HO  OH
----------------------------------------------------------------- SR e —

Steck, W. et al., Phytochemistry, £971, 10, 191, (38§

von Brocke, W. et al., Z. Naturforsch., B. 1971, 26, 1252, (58#)

Borges del Castiilo, J. et al., An. Quim., Ser. C, 1987, 83, 13, (Dimethylallylisoscopoletin)
Srivastava, S.D. et al., Fitoterapia, 1998, 69, 80-81, (3-(1,1-Dimethylallyl) scopolatin 7-glucoside)

§ 3-(1,1-Dimethyl-2-propenyl) -6,7-dihydroxy-2H-1-benzopyran-2-one; Di-Me ether

(o2 % - 5 4% ] 3-(1,1-Dimethyl-2-propenyl) -6,7-dimethoxy-2H-1-benzopyran-2-one { CAS &) . 3-
(1.1-Dimethylallyl) -6,7-dimethoxycoumarin. Rutacultin

[CAS No.J31526-60-0 OHsC

LEMEI NV E T /4 K (6,7-Dioxygenated coumarins) CH,

L5 0] U cH,

[73F7] CuHwO:

(73T 8]274.316

[R5 Ruta graveolens H3CO

K] B 80 8 B D EHRE S {petrol} OCHj,

(Al =] Mp 103-104 C

_________________________________________________________________ p L S
Steck. W, et al., Phytochemistry, 1971, 10. 191. {78

von Brocke. W. et al., Z. Naturforsch., B. 1971, 26, 1252, (5}8f)

Bergenthal. D. et al., Arch. Pharm. (Weinheim, Ger.), 1978, 311, 1026, (CI3-NMR)

Borges del Castillo, I. et al., An, Quim.. Ser. C, 1987, 83, 15. {(Dimethylatlylisoscopoletin)

Srivastava. 5.D. et al.. Fitoterapia. 1998, 69. 80-81. (3-(t.1-Dimethylally]) scopolatin 7-glucoside)

§ 3-(1,1-Dimethyl-2-propenyl) -7,8-dihydroxy-2H-1-benzopyran-2-one; Di-Me ether

Lt = % - 51 & 1 3-¢ t.l-Dimethyl-2-propenvy?
-7.8-dimethoxy-21-1-benzopyran-2-one { CAS 1) . 3-{L.1-Dimethylally} OCH,3
-7.8-dimethoxycoumarin H;CO - 0 0
[CAS No.130310-34-4 CHs
L& NS E T /1 K (78 -Dioxygenated coumarins) H C/ CH,

[#¥53i 20]

- 76S -



[ﬁ'}:f.}-t] CuHnO,

[7r-FE]274316

(&) R CHEMA S 578 Ruta graveolens DR
[HER]#5&  (hexane)

(Al ]Mp 85-86 C

Reisch, J. et al., Tet. Lett., 1970, 4305, (/&)
Gonzilez, A.G. et al., An. Quim., 1976, 72, 191, (7B, Gk, FEE)

§ 3.(1,1-Dimethyl-2-propeny!) -8- (3-methyl-2-butenyl) xanthyletin
({24 « 914]3-(1,1-DimethylallyD) -8- (3,3-dimethylallyl) xanthyletin
[CAS No.]30310-55-5

[t sEE]l <>/ EF /A F (Pyanocoumarins), “N 2/ Y 5 /A F{7-Oxygenated coumarins with
miscellaneous (& #HL)
K3

(53 F K] CuHx0s

(51 #&]364.483

(EEE] RO S 538E: Ruta graveolens DA

(ZDUDFT—4] A w 226 infl {log £ 4.39), 265 (4.24) and 335
(4.11) (MeQH)

--------------------- Sk --
Reisch, J. et al., Tet. Lett., 1970, 4305, (73B#)
Sharma, R.B. et al., Indian J. Chem., Sect. B, 1983, 22, 538, (& mKi&)

§ Edgeworthin; Di-Me ether

(k%4 - 4] Daphnoretin methyl ether. Isodaphnoretin (incorr.)

[CAS No.]13749-38-0

Hbatnsrsal X >/ ¥ F /1 K (Bis- and tris-coumarins)

R OCHj, 0

(4] CaoHWOy

(53T 5t]366.326

[# R ] Ruta graveolens, Ruta montana o |
[MER] @O sHRES (EIOH) 0
(FE=Z]Mp 240 C 0o

UV: [neutrall A e 224 ; 264 ; 322 ; 338 (MeOHD

_____________________________________ - - B 7 - OO
Chakrabarti, R. et al., Phytochemistry, 1986, 25, 557, (7 Ff)

Liu, G.F. et al., J. Chin. Pharm. Sci., 1997, 6, 125-128, (Isodaphnoretin)

§ Furofoline

(k24 - $14]5-Hydroxy-11-methylfuro [2,3-c] acridin-6 {1 LF) -one (CAS %) . Furofoline 1. Furacridone
[CAS No.]62541-22-4 o  OH
[{e&tpsrtE] 7V A0 B{LE&9 (Acridone alkaloids)

(#1530

[5>T- 3] CeHnNO:

{5 F&1265.268

TRE RO S HeNDTIVAOT B Rua  graveolens DR Glvcosmis
olia DR &K (25 28D

R # AR (Me.CO)

[REiIMp 245-246 C

Reisch. J. et al.. Phytochemistry. 1977, 16, 151, {Z2B)
Reisch, J. et af., Annulen, 1981, 85, (&ikik)
Wu, T.-S. et al.. J.C.S. Perkin 1, 1983, 1681, (Z7ff. UV, IR. H-NMR. Mass, L SHRL S,
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§ Gravelliferone

e 48 - 3187134 L,i-Dimethyl-2-propenyl) -7-hydroxy-6- ( 3-methyl-2-butenyl) -2H-1-benzopyran-2-one
(CAS %), 3-(1,1-Dimethylailyl) -7-hydroxy-6- (3-methyl-2-butenyl) coumarin {|H CAS %)

[CAS No.]21316-80-3

HEeEMRRIN/ES /1R (7-Oxygenated coumarins with miscellancous S5 4L)

[H553R) CHg HaC, CHj
[ﬁ?ft] CiwHa:On W P CH2
(4T 8]298.381 HaC N

[EEELR DM S 58 Rura graveolens
(8 %1 Mp 166-168 C
................................................................. .

Gonzalez, A.G. et al.. An. Quim., 1972, 68, 415; 1977, 73, 10135, (7 BE, UV, IR)

§ Gravelliferone; 8-Methoxy OCH,
LCAS No.J30430-91-2 0w .0 OH
L&~ TS5 /0 R (7,8-Dioxygenated coumarins)

[ 7] LY N

(737 ] CaH2:0s

LT 8]328.407 CH, CHs
VRN Ruta graveolens

(it 5] Mp 131-133degree

Reisch, J. et al., Experientia, 1968, 24, 992, (%}8E, IR, UV)

Reisch, . et al., Tet. Lett,, 1968, 43935; 1970, 4305, (& k)

Gonzalez, A.G. et al., An. Quim., 1972, 68, 415; 1977, 73. 1015, (4. UV, [R)
Bergenthal, D. et al., Arch. Pharm. (Weinheim, Ger.), 1978, 311, 1026, (C13-NMR)

§ Graveoline
(e85 - 31 &] 2-¢ 1,3-Benzodioxol-3-y) -1-methyl-4 ( 1H) -quinolinone{ CAS & ) . 1-Methyl-2-
(3.4-methylenedioxyphenyl) -4 {14} -quinolinone. Rutamine. Foliosine 0O

[CAS No0.]485-61-0

U8 7 A o1 K59 Simple quinoline alkatoids) O I

(458 (] N 0
[ﬁ‘f::’cit] CirHisNOs |\I/| >
[5F8]279.295 e O

(BR]RXOEHMS/BSNETIL O K. Ruta graveolens, Ruta bracteosa, Haplophyllum spp. (3712
XY

MK BHRHS (EcOr)

(=2 1Mp 186-187 C. Mp 205-205.5 C (dimorph.)

(£ @iy 5 — 4 ] Rutamine was the metastable lower-melting modification

Schneider, G. et al., Arch. Pharm. (Weinheim, Ger.), 1967, 300, 953-954, (Rutamine}

§ Gravolenic acid
(CAS No.] 13781-46-9

OH
LB )X/ 7% 7 1 K (Benzofurans) HO
[FEaE =]
L7372 CaHwO. CHj
(531 5] 280.277 0 OH
(BEEVLR DA 5 508 Ruta graveolens DU b = CHj
HERT R B D258 (EtOAc or Me:.CO i)

(k=T Mp 194 T COCH

Reisch, L et al.. Acta Pharm. Suec.. 1966, 3. 423, (H-NMR. ORD)
Novik. I et al.. Planta Med.. 1966, 14, 151, (43, UV, IR, kD

- 797 -



§ Hallacridene

(b s « B4 ]2-Acetyl-3-hydroxy-11-methylfure [2.3-c]acridin-6 {1 1H) one (CAS %)
[CAS No.] 109897-77-0

(easrs] 701 B{Ea 1 (Acridone alkaloids)

(RS
[ F R CuluNO, Q

(537 #1307.305
(— A1 E ] Struct. revised in 1989 Me ‘=
(BEFELROWESH S BONLMET I 101 K. Ruta graveolens DHLEESE COCH, *
(T8

(PR ] B BHIRAS S (CHCY)

(Rl Mp 295-298 C

eaememamamemenonnoeeoeeeneaaannnnas oy S e e
Baumert, A. et al,, Pharmazie, 1987, 42, 67; CA, 107, 93537w

Baumert, A. et al., Fitoterapia, 1988. 39, 83; CA, 109, 226730u

Reisch. J. et al.. J,C.S. Perkin 1. 1989, 1047, (& ki, IR, ffad k@)

§ 2,4-Heptadecanedione (CAS #)

{{EZ 44 - Bl 44] Tetradecanoylacetone. Myristoylacetone

[CAS No.] 64042-18-8

[{b a4 o 1) B5hh ik & % (Saturated unbranched aldehydes and ketones)
(41 0] HC (CH2) :COCH:COCH,

Uo7 CrHa0:

(737181 268.439

(A% 1% 8 ] Acetogenin

[ELEL] Ruta graveolens and the brown alga Caulocystis cephalornithos. Also found in various mammalian tissues
[HEIR] A1 L

(A IMp 42.3°C (39°C)

Morgan, G.T. et al,, L.C.S., 1925, 127, 2891, (Zki%)
Douglas, D.E, et al., Lipids, 1977, 12, 633, (&%)
Douglas, D.E. et al., Can. J. Biochem.. 1978, 56, 691, (4£F)
Tattje, D.H.E. et al.,, Pharm. Weekbl.,, 1978, 113, 1169, (5B
Amico, V. et al., J. Nat. Prod., 1990, 33, 1379, (OB

§ 1-Hydroxyacridone; N-Me

({5 % - B4 1-Hydroxy- 10-methylacridone

[CAS No.] 16584-54-6

(He&¥ 4] 7L A O Be &9 (Acridone alkaloids)
(# g L]

[7}' T"J——U CuHaNO:

[73-F1]225.246

[(BE]XROBOENS T oNES TN N1 K. Boenninghausenia albiflora, Rura graveolens. Also isol. from
the callus cultures obt. from the meristematic cells of Ruta graveolens (371 2 Fh)

[PEIR] A D EHRFE S (Me.CO)

(Fksi]Mp 192-194°C

Hughes, G.K.. Aust. J. Sci. Res., Ser. A, 1952, 5, 206, (&%)

Reisch, I. et al., Experientia, 1971, 27, 1005, (3% &K, 578, H-NMR. #§iEHTE)

Scharlemann. W., Z. Naturforsch., B, 1972, 27, 806, (R, A, UV

Rézsa, Zs. ct al., Pharmazie, 1975, 30. 753. (7 Ak, (l)&"r{zk)

Adams. L.H. et al.. J.C.S. Perkin 1, 1977, 2173, GH#E K. &AL, UV, IR, H-NMR)

Rézsa, Zs. et al, Phytochemistrv, 1978, 17, 169, (UV, IR, H-NMR, Mass, 558K, 775, £ ukik)
Gibbons, S. et al.. Phytochemistey, 1997, 44, 1109, {1-Methoxy-10-methylacridone)

Coppola. G.M., Org. Prep. Proced. Int.. 1999, 31, 225-227, (HHLiE. IR, H-NMR)

- 798 -



§ 1-Hydroxy-3-methoxy-10-methyiacridone

(k24 - B4 1-Hydroxy-3-methoxy-10-methyl-9 (10H) -acridinone {CAS &)
[CAS No.]13161-83-6

HESH 8] 7L 101 B{EAH (Acridone alkaloids)

(HEE ]

(7 F 2] CuHuNOs

[73-F&]255.273

(HRRIXOHEMMSBSNBTIADA K, Esenbeckia litoralis D K&,
Glycosmis mauritiana & Ruta graveolens DR, Fagara leprieurii & Fagara rubescens DIBEEKF (2>
D

(PRI FEORES (Et0OAc/petrol or EtOA/C.H.)

[ ] Mp 164-165 “C. Mp 174-176 C

Bowie, LH. et al., Aust. J. Chem., 1967, 20, 1179, (Mass)

Fish, F. et al., Phytochemistry, 1971, 10, 3322, (738, UV, IR)

Scharlemann, W., Z. Naturforsch., B, 1972, 27, 806, (3B, UV)

Reisch, I. et al., Phytochemistry, 1977, 16, 151, {/ri#)

Bergenthal, D. et al., Phytochemistry, 1979, 18, 161, (C13-NMR)

Mester. L. et al,, Z. Naturforsch., B, 1979, 34, 516, (C13-NMR)

Dreyer, D.L., Phytochemistry. 1980, 19, 941, (738, UV, H-NMR, Mass, & Fiit)

Rastogi, K. et al., Phytochemistry, 1980, 19, 943, (735£, UV, H-NMR)

Bahar, M.H. et al, Indian J. Chem.. Sect. B, 1987, 26. 782. (&1%i%. UV. IR, H-NMR, Mass)

§ 4-Methoxy-2- (3,4-methylenedioxyphenyl) quinoline

2% - 914]2-(1,3-Benzodioxol-5-y1) -4-methoxyquinoline (CAS #) . Graveolinine

[CAS No.i4179-37-7

LS8 7V A0 A KL &4 (Simple quinoline alkaloids) . 24y Sy 5k (Antispasmodics)

EAaE ] OMe
[53-F3] CrHuNO; X
(53 F ) 279.295 g
[FEFRVROWYIOT VA OA K. Ruta graveolens, Lunasia amara (3 71 E)

N* =
U ] B O )

(HEART 7 XL #5EY (pentane/EtOAC)
[Ft=IMp 116-117C

Goodwin, S. et al., JA.CS., 1959, 81, 6209, (538f, IR, UV, ¥:EHkE)
Chatterjee, A. et al,, Chem. Ind. (London), 1962, 1982, (734, IR, UV, &hkik)
Reisch, J. et al,, Naturwissenschaften, 1967, 54, 200, (&REE)

§ 3-Methyldecane GH2CH3
[CAS No.J13151-34-3 !
: G- -
(L & #5348 I A 5% 1 & 49 (Branched aliphatic hvdrocarbons) H ;C CHs (S)-form
[4%i& ] {CH2)gCH3

[,/fj\%it:] CI!HZJ

(77 81156.311

(IR DA S 538 Cicer arietinum, Lycium halimifolium. Pinus spp., Ruta graveolens, 1 13wV,
Also obt. from the glandular secretions of various ant spp.
----------------------------------------------------------------- S
Francis, A.W_, Ind. Eng. Chem.. 1943, 35. 442, (IF &)

Christen, P. et ak., Pharm. Acta Helv.. 1987, 62, 158, (4r8E)

Bagneres. A.G. et al., Biochemn. Syst. Ecol.. 1991, 19, 25, (4ri#)

§ 2-[4-(3,4-MethylenedioxyphenyD) butyl] -4- (1£) -quinolinone
[CAS No.J17889-77-9
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(55 F ] CaHoNOs 0

(7 &]1321.375 0

(EE] OB SEBSNS T I O-7 B Ruta graveolens (271 > O | O > )
(k] 55 (MeOH) N o

(A= ]Mp 224 C H

_____________ - . - 4 S .
Novik, I. et al., Pharmazie, 1965, 20, 654, (738, IR, H-NMR, Mass, #ii iR &)

Reisch, J. et al., Naturwissenschaften, 1967, 54, 517, (& 5i)

§ 6-[(3,4-Methylenedioxy) phenyl]-3,3-dimethyl-1-hexene ({|H CAS ) HaC CHj
k24 + B4 ]5- (4,4-Dimethyl-5-hexenyl) -1,3-benzodioxole (CAS %) CHo
[CAS No.130310-56-6

({e &% 5 5] BLE Y & K (Simple phenols)

K3
[ T#] CisH»0: o
(5T 232.322 o~/

B I5) Ruta graveolens O
[PEIRI A1
[JE#7 %] n" 1.5135

________________________ - e SR —— e -
Reisch, J. et al., Tet. Lett., 1970, 4305, (538, IR, UV, H-NMR)

§ 6-Methylheptadecane {CH2)4CH3

[CAS No.J26741-13-9 ! .

. : »C--aH -
a4 4 58] 5T 1AL &4 (Branched aliphatic hydrocarbons) HaC (:: (R)-form
(& ] (CH3)10CH3
53-F ] CrsHiw
(73-F&]254.498
[EELRO @M S o EE: BN Nostoc muscorum, Ruta graveolens D71 )y
_________________________________________________________________ DA - e

Calvin, M. et al., Chem. Comm., 1970, 1490, {7}&f)
Schlenk, W. et al., Annalen, 1973, 1179, (&%)
Tattje, D.H.E. et al., Pharm. Weekbl., 1978, 113, 1169, (/35§

§ 3-Methyltetradecane ?HQCHa

[CAS No.]18435-22-8 HzCw-C-H (R)-form
k&4 53 48] 16V It &%) (Branched aliphatic hydrocarbons! AU CH

(& ] (CHz}hoCH3

L4 F i1 CsHx

[7r-Fi]212.418

(BT Hierochloe odorata, Ruta graveolens, Zea mays. Also found in the Dufour glands of various ants
----------------------------------------------------------------- 7 S
Thompson, A.C. et al., Phytochemistry, 1974, 13, 2029, (7}£f)

Feldhues, M. et al., Tetrahedron, 1985, 41, 4195, (&AL, H-NMR, Mass)

Brown. C.A. et al,, J.O.C., 1986, 51, 162, (FHLiE. C13-NMR)

Ucyama, Y. et al., Flavour Fragrance 1., 1991, 6. 63, (5

Nascimento, R.R. et al., J. Chem. Ecol., 1993, 19, 1993, (*E#)

§ Naphthoherniarin 6

({54 + B 4]2-Methoxy-8- (7-methoxy-2-0x0-2H- 1-benzopyran-6-y1) -6-methyl- 1, 4-naphthulenedione (CAS %)

[CAS No.1114032-22-3
[ s 4a] £ K% & W (Naphthoquinones; 1 X O-FiHRHE),
AR SEF ) A B {7-Oxvgenated coumarins, 6-substituted)
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(73 F 3] CaHuOs

(5> F8]376.365

(& ] Ruta graveolens

[(PEART %5 (toluene)

(R si1Mp 242-244 . Mp 285 C (278-283 )
.............. g S : ——
Reisch, J. et al., Annalen, 1988, 543, (IR, H-NMR, UV, &5E)

Rézsa, Z. et al,, Planta Med., 1989, 55, 68, (/-&, UV, H-NMR, C13-NMR)

§ 2-Nonyl-4{1H) -quinolinone; V-Me H,C
(b= - 54 ]1-Methyl-2-nonyl-4 (1H) -quinolinone CHs

[CAS No.]68353-24-2 N

(&M ] 7L A A KIEEH (Simple quinoline alkaioids) |

(#3520

[%%i‘t] CuwHsNO O

L5r-F 5] 285.428

HEIXOCESHSESNETINAO K: Ruta graveolens, Evodia rutaecarpa DAL 7=E (2 51 28D
(PEIR ] HRAR 45 (CHy/cyclohexane)
(=21 Mp 71-75 C

Hays, E.E. et al.. J. Biol. Chem.. 1945, 159. 725, (474, UV)

Wells, LC., J. Biol. Chem., 1952, 196, 331, (78, #6507, SRiE)
Kamikado, T. et al., Agric. Biol. Chem., 1978, 42, 1515, (FFE{K)
Budzikiewicz, H. et al., Monatsh. Chem., 1979, 110, 947, (738, UV)

Grundon, M.F. et al., Phytochemistry, 1979, 18, 1768, (FEdi{k)

Somanathan, R. et al,, J. Het. Chem., 1981, 18, 1077, (&£, UV, IR. H-NMR)
Touati, D. et al., Phytochemistry, 2000, 53, 277-279, (8-oxononyl derivs)

§ Oleanolic acid 3-glycosides; Triglycosides, 3-0-[ a -L-Rhamnopyranesyl-( 1 = 1) .3
-D-glucopyranosyl-(1 ~+ 6) - 8 -D-glucopyranoside]
[CAS No.]160845-07-8 OH

HES#5HR] 77X / 1 F {Oleanane triterpenoids) HO OH
(s ] ‘

(4 F 2] CuHnOw © .
(2 F&]1927.134 CH3 COOH
[E R ) Ruta graveolens "o 0
(MR #E &
o}

(A= ]Mp 223-224 C HO
(EEREAET[alo™ +16.5 (MeOH) OH  HMaC CHs

Srivastava, S.K. et al., Fitoterapia. 1994, 65, 301. (Ruta graveolens saponin)

§ Pabulenol; (R)-form
fCAS No.133783-80-1 . 4
LSl X2 /¥ F /1 K (5,7-Dioxvgenated coumarins) .

N E 7 /1 B (Furanocoumarins) 0
[idaE ]
[G) 'T' .it] CuHOs HO CH3

[9r-1- 1] 286.284 CH
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(SEI ] Angelica puncicii, Heracleum sosnowskyi, Hippomarathrum caspicum, Ruta graveolens, Ruta pinnita
[PEAR ]

[RR=1]Mp 136.5-138.5 C. Mp 123-125 C

(behextrE]:[alo" +8.6 (c, 0.46 in EtOH)

Neilsen, B.E. et al., Acta Chem. Scand., 1965, 19, 1810, (/-EE)
Abyshev, A.Z. et al,, Khim. Prir. Soedin., 1965, 5, 3; 1971, 7, 522; 1972, 8, 49; Chem. Nat. Compd (Engl. Transl.),
1965, 5, 3; 1971, 7, 498; 1972, 8, 43, (5&%& GIDACY)

Ognyanov, L. et al,, Dokl. Bolg. Akad. Nauk, 1971, 24, 315, (77BE)
Basa, S.C. et al., Tet. Lett., 1971, 1977, (578

Chatterjea, A. et al., Tetrahedron, 1972, 28, 5175, (57#f)

Reisch, J. et al., Phytochemistry, 1975, 14, 1889, (78

Babu, K. et al., Chem. Pharm. Bull,, 1981, 29, 2565, {(5rEE
Meacutendez, J. et al., Phytochemistry, 1983, 22, 2599, (73
Grande, M. et ul., Phytochemistry, 1986, 25, 505, (/73#f)

Adebujo, A.C. et al.. Fitoterapia, 2000, 7L, 334-337, (H-NMR)

§ 3,3',4',5,8-Pentahydroxy-7-methoxyflavone; 3-0-[ @ -L-Rhamnopyranosyl- (1 = 6) - 3 -D-glucopyranoside]
[fk% % - 5%] Ranupenin 3-rutinoside
[CAS No.]85122.22-1
(e&thirka] 7 78 7 1 R (Flavonols; 6 X Q- L)

HO
(A ]

HO

[If ‘f:it] CaHx:0n

(7} F 5t 640551

[(FEE RO S 578 Ruta graveolens
................................................................. SR - —— s
Harborne, J.B. et al., Phytochemistry, 1963, 4. 647; 1969, 8, 177; 1978, 17, 589, (BCEE{K)

Chumbalav, T.K, et al,, Khim, Prir. Scedin., 1976, 12, 638; 660; Chem. Nat. Compd. (Engl. Transl.), 591; 593,
(Purifolin, Purifolinin)

Wagner, H. et al., Chem. Ber., 1977, 110, 737, (&, MhGkE)

Harborne, J.B. et af., Z. Naturforsch., C, 1983, 38, 148, (3-rutinoside)

Sultana, N. et al., Phytochemistry, 1999, 52, 893-900, (3-g1ucosidc, 3-c0umar0ylglucoside)

§ Platydesmine; (R)-form, N-Me CH,
b4 - B4 ] Platydesmintum |+
He&% 8] 7V A 01 L&Y (Furanoquinoline alkaloids) Na-0, §H
EIEEN P CHs
[ 2] CuHaNOY ™ CHa
[53-F#]274.339 OCH,4
[HEDIXOHES» S BENETINATA F: Rua graveolens, TOUE < DI 7 B O
(At IMp 192-196 'C (as chloride)
------------------------ - S . 00
Wernhey, F. et al., Tetrahedron, 1963, 19, 1293, (58, M 3RE, IR, UV, Mass)
Johns, S.R. et al., Aust. J. Chem., 1966, 19, 1991, (4}#f, H-NMR)
Murphy, S.T. et al., Aust. J. Chem., 1974. 27, 187, (73df)
Rideau, M. et al., Phytochemistry, 1979, 18, 155, (738, Muass)
Ramesh, M. et al., Heterocycles, 1984, 22, 125, (&5, IR, H-NMR) CHs
N O CH3
§ Ribaline; (£)-form | CHa
[CAS No.]41234-32-6 HO OH
(&t arat] 7 L A0 BAL & (Furanoquinoline alkaloids) S
Riudiipe|

(501 iR CulLNO,
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[ ]Cut N,

(7T 8]275.304

(HERERLROESMSEBoNIMET L AD 7 K. Balfourodendron riedefianum, Ruta graveolens (37>
b

(PE4R] iR 45 5 (MeOH)

[Ahsi]Mp 268-269 °C  (259-260 T (5347))

Szendrei, K. et al., Herba Hung,, 1971, 10, 131-139, (3§

Corral, R.A. et al., Tetrahedron, 1973, 29, 205, (58§, UV, IR, B &, Sk
Hammemm, $. et al., Acta Chem. Scand., Ser. B, 1977, 31, 31, (Mass)

Jurd, L. et al,, Aust. J. Chem., 1983, 36, 1615, (7%, IR, H-NMR, C13-NMR, Mass)
Corral, R.A. et al., Tet. Lett,, 1983, 24, 2359, {& 5Lk

§ Ribalinium
[fe % « % & ]23-Dihvdro-6-hydroxy-2- ( {-hydroxy-1-methylethyl) -4-methoxy-9-methylfuro {2.3- b ]
guinclinium {CAS )

[CAS No.}6883-22.3 OMe
(EA#548] 7L 71130 R{k &% (Furanoquinoline alkaloids) HO

(43 3] = L
[f’j’?it] CuHuNO."™ +’ o) \CH
[53F-#]290.338 N 3
(BRI roBsnsTIAhoT K. Balfourodendron Me

riedelianum DEFRIK . Ruta graveolens DY (3 # 2 1)
................................................................. A 1 GO

Corral, R.A. et al., Tetrahedron. 1963, 21, 909, (57, Uv, IR, H-NMR, &R 5)
Rideau, M. et al., Phytochemistry, 1979, 18, 155, (7}#E, H-NMR, Mass, #%R7E)

§ Rutacridone
[ft¥% + B(#]1,11-Dihydro-5-hydroxy-11-methyl-2- (1-methylethenyl) furo [2,3-¢ ] acridin-6 (2H) -one
[CAS No.]117948-33-3 0O OH
e E&W2E] 7V A 01 RIEE W (Acridone alkaloids)
(BEER]
[53F ] CuHeNO;
(53751 307.348
(HE]XOHMB»SBSNAEFLH0OT K. Rua graveolens, Ruta
chalepensis (3 71 2 FD
[l Mp 161-162°C
[EREE] [l - 43
HE#E#FE T - ¥ % (RTECS) B8R E 5] VM2050000
..................................... - v g O
Reisch, J. et al., Acta Pharm. Suec,, 1967, 4, 265; CA, 68, 39861. (73Ef, IR, H-NMR)
Reisch, 1. et al., Z. Naturforsch., B, 1978, 33, 957, (L' ¥ 2 —, H-NMR, ¥ k)
Nahrstedt, A. et al,, Z. Naturforsch., C, 1981, 36, 200, (Rutacridone epoxide)
Zschunke, A. et al.. Chem. Comm., 1982, 1263, (2 &%)
Eilert, U. et al.. Z. Naturforsch., C, 1982, 37, 132, (20-Hydroxyrutacridone epoxide)
Nahrstedt, A. et al,, Planta Med., 1985, 517. (1-Hydroxyrutacridone epoxide)
Reisch, J. et al., Monatsh. Chem., 1990, 121, 829, (&%)
Reisch, J. et al., Annalen, 1991, 299, (Gravacridonol)
Baumert, A, et al., Plant Cell, Tissue Organ Cult,, 1992, 28, 159; CA, 117, 66678t, (Alkaloid A6}
Baumert, A. et al., Planta Med., 1994, 60, 143, {Gravacridonol menoglucoside)
***RTECS ((LEMBHEET— &) *=«
iR S D AEREEE.
o fRERR R (I T 2 7 — g e
e BRI T B F — 5 s
CCRABE TR WS 4 T O o v 2R W s
sl A DKM Salmonella typhimurivm
FrEGE - IR - 5 ug/plate

- 803 -



§ Rutacridone; 1',2'-Epoxide

[fb*#%5 - BI46] Rutacridone epoxide

[CAS No.177996-03-3

k&4 meE] 7L o1 Bea (Acridone alkaloids)

(#EE ]

[53-F ] CuHNOs

[5-Fat]323.348

(REIXOHEMMNSBESNST I ATA K. Ruta graveolens DAR & 7110 AR
(A

(72 1E BERDY SOL: A9 / —)b, 7 0 OF AR, K, ~NF45 2285
UV: [neutrall A =« 226 (& 37100; 263 (£ 6760); 300 (& 3710); 390 {& 1200) (MeOH) (Berdy)
(e ERE T — 7 % (RTECS) Bk & 51 LV0850000

Nahrstedt, A. et al., Z. Naturforsch., C, 1981, 36, 200, (Rutacridone epoxide)
*»*RTECS ({LFMERIET —5) ==
EREEWE D EREEE.
<o fRERIRE TR T B T — & erx
v R RBFEEICET ST — &
CGRER AR MUEM A Lo BT R

il 5k F : KB Salmonela typhimurium
%58 - R 1 ng/plate
B STk

Mutagenesis.4,45,193%

§ Rutacridone; 3"-Hydroxy

[{b2 % - B4 ] Gravacridonol

[CAS No.]81545-69-9

[{betmsrmE] 7L 07 F{EEY (Acridone alkaloids)
K- $r-5:u|

[7F 3] CuHLNO:

[7-F#t])323348

LBk 585 NE T ILA O B Rua graveolens {2771 %)
(Rksi]Mp 155-136 T (153 C)

[# @ {lie»F —#]C-2 config. not detd.

Reisch, J. et al., Annalen, 1991, 299, (Gravacridonol)
Baumert, A. et al., Planta Med., 1994, 60, 143, (Gravacridenol monoglucoside)

§ Rutacridone; 1',2'-Epoxide, 1-hydroxy
[{b% 4% - B4 ]1-Hydroxyrutacridone epoxide HOH,C OH
[CAS No.]101330-59-0 ,

[k&tmsr#al 7L a1 RiL& (Acridone alkaloids) N
(s ] O O

(7 F 2] CuHuNO:

(781339347 OH O

(RIE R OEMASEBSNET NN B Ruta graveolens 0771V ATl Ee
(2h%h

Nahrstedt. A. et al.. Planta Med., 1985, 517, (1-Hydroxyrutacridone epoxide)
§ Rutacridone; }'-Hydroxy, 1',2'-epoxide

[{L2 % - Bl 120-Hydroxyrutacridone epoxide
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[CAS No.]80563-10-2 0
Heatha ] 7 A0 RIS (Acridone alkaloids)

] HOHC CH,
O

[543+ F 2] CuHuNOs

(5 F8&1339.347 OH O

[(EF]XOEWN 5B S5NSBT LI DT B Ruta graveolens DR E )L ZBBIEE (I A 28D
(BRFEFE]BERDY SOL: A% / — )b, 7 0 OHRIL AIZAE, K, NFH - #iE

UV: [neutral] A n. 227 (& 8910); 250 (& 9770); 264 (& 10470); 274 (& 13800): 301 (& 5370}; 330
(£ 2450); 392 (£ 1740) (MeOH) (Berdy)

[T DD 5 — 4 120-Posn. in the authors' numbering scheme called here 3'

S - I B B o e
Eilert, U. et al., Z. Naturforsch., C, 1982, 37, 132, (ZO-Hydroxyrutacridone epoxide)

§ Rutacridone; 1',2'-Dihydro, 1'-chloro, 2'-hydroxy
[{£ = 4 - 31 %] 2-( 1-Chloro-2-hydroxy-1-methylethyl) -1,11-dihydro-5-hydroxy-11-methytfuro [ 2,3-c]

acridin-6 (2H) -one. Gravacridonechlorine HOH,G

[CAS No.]38494-84-7 CH,

HeatmasEl 7L o1 R{EE (Acridone alkaloids) Cl CH
on 3

i3 0 \

(73T 30] CuHWCINO. N
[4+-F Bt 359.808

(AE]ROENPSBONDTILAOA B Ruta graveolens (251280

(Al Mp 254-257C CH O

Reisch, 1. et al., Acta Pharm. Suec., 1967, 4, 263; CA, 68, 39861, (711, IR, H-NMR)

Rézsa, Zs., Fitoterapia, 1976, 47, 147, {Gravacridonediol, %)

Reisch, 1. et al., Z. Naturforsch., B, 1978, 33, 957, (L & 2 —, H-NMR, Hi&)

Zschunke, A. et al., Chem. Comm., 1982, 1263, (*E &5k)

Reisch, J. et al., Annalen, 1991, 299, (Gravacridonol)

Paulini, H. et al., Planta Med., 1991, 57, 59; 82, (Isogravacridonechlorine, Gravacridonediolacetate)
Baumert, A, et al., Planta Med., 1994, 60, 143. {Gravacridonol monoglucoside)

§ Rutacridone; 1',2'-Dihydro, 2'-chloro, 1'-hydroxy
[ “# 4 - B % ] 2-( 2-Chloro-1-hydroxy-1-methylethyl) -1,11-dihydro-5-hydroxy-11-methylfuro [ 2,3-c]

acridin-6 (2H) -one, [sogravacridonechlorine cl

[CAS No.162512-94-1 CHg

Hean il 7 Voo FeE (Acridone atkaloids) HO CH
e — 3

[ =] 3

[5F ] CoHRCINO, N
L7 -F Bt]359.808

[RELROHSNSGSND T INADA B Ruta graveolens (25 2 FD

(MR B EBEOHER (Me.CO) OH ©
(] Mp 224.226 T TR Mp 247-250 C

[FEREIE]: [ ]s” 9.2 (¢, 0.08 in CHCL)

(5% - it TR

Paulini, H. et al., Planta Med., 1991, 57, 59; 82, (Isogravacridonechlorine, Gravacridonediolacetate)

§ Rutacridone; 1',2'-Dihvdro, 1',2'-dihydroxy

[fe2s - &) 1,2-Dihydroxy- l-methylethyl - 1.1 1-dihvdro-3-hydroxy-11-methylfurof 2.3-¢] acridin-6
(2£D) -one. Gravacridonediol

[CAS N0.137551-750

(b &80 50 7 0 7301 BAL & (Acridone alkaloids)

() 2]
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HOHAC o,

[7F ] CuHLNOs
[F&]341.363 N
(HEDROESDSBONDS TN O R Ruta graveolens DIRDHLHE O O 1 3%
(Zh 8D

(BRI #ER (Me:CO or Me:CO/CiHy) OH O

[ Mp 224-227 C (78, 246-250 C

Rézsa. Zs., Fitoterapia, 1976, 47, 147, (Gravacridonediol, 734

§ Rutacridone; 1'.2'-Dihydre, 1',2'-dihydroxy, 2'-0- § -D-glucopyranoside
[{k#4 « B45] Gravacridonediol glucoside OH
[CAS No.]59086-97-4 HO oH
He&tmdl 7 AT Riee$ (Acridone alkaloids)

(s HOH,.C™ g

[T 20 CosHNOw

[4r T 5]503.505

[l hrhoBenbd7IH3T1 F: Rua
olens (771 8D

[FDfihdd F—4%JIsol. as a mixt. with Gravacridonetriol
side

Rozsa, Zs., Fitoterapia, 1976, 47, 147, {Gravacridonediol, 77 5§)
Baumert, A. et al., Planta Med., 1994, 60, 143, (Gravacridonol monoglucoside)

§ Rutacridone; 1',2'-Dihydro, 1',2'-dihydroxy, 2'-Ac HO o
o : . CH,CO0 3

[{k% 4 + 9|4 ] Gravacridonediolacetate 3%

[CAS No.]136591-55-4 ,

Hbathsr¥a) 7L 01 F{bE4 (Acridone alkaloids) N
[H ] O O
[ FR]CHHANO,

(7 T &1383.4 OH O
(HEAOBMASEBSNDTIADA B Ruta graveolens (37

3y

[FEART H O EHREE S (CHCL)

(AEsIMp 221-223 C

(EbhEmE] Lol +59.8 (c, 0.4 in CHCL)

\l

Paulini, H. et al., Planta Med., 1991, 57, 59; 82, (Isogravacridonechlorine, Gravacridonediotacetate)

§ Rutacridone; 1',2'-Dihydro, 1'-hydroxy, 2'-methoxy o CH
b4 & - Bl %] Gravacridonediol methyl ether H,C 3
[CAS No.137551-76-1 HO

He&dnaE] 7 A o1 B{b&4 (Acridone alkaloids) 0o

N
K3 O
(5 7200 CHuNOs

(93 FRE1355.39

LT AOWMD SBoNBTINFOA B Rua graveolens DR (3 7 OH O
£

[PEIR]HE AL (EtOAQ)

(A IMp 219221 C

X

Rézsi, Zs.. Filoterapia, 1976, 47, 147, (Gravacridonediol, v
Reisch, 1. et at.. Z. Naturforsch., B, 1978, 33, 937, (L~ ¥ = --, H-NMR, Wit}
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Paulini, H. et al., Planta Med.. 1991, 57, 39: 82, {Isogravacridonechlorine, Gravacridonediolacetate)

8 Rutacridone; 1',2'-Dihydro, 1',3'-dihydroxy, 2'-chloro

(fb%® -« 3l&]2( 1-Chloro-2-hydroxy-1- ( hydroxymethyl) ethyl] -1, 11-dihydro-5-hydroxy-11-methylfuro
(2,3-c]acridin-6 (2H) -one. Gravacridonolchiorine HOH.C
[CAS No.]38494-85-8 2
HE&EMHEI 7L h o1 BIEE % (Acridone alkaloids) Cl
(E ]

(53 FR] CoHCINO;

[5rF8]375.808

[(RFR]XOEHHSBSNETIAOA K. Rua graveolens (2 7] %)

LA Mp 223-227C OH O
................................................................. s'd . S .
Reisch, J. et al.,, Acta Pharm. Suec.. 1967, 4, 265; CA, 68, 39861. {5+ 3. [R, H-NMR)

Rozsa, Zs., Fitoterapia, 1976, 47, 147, (Gravacridonediol, 7-&fE)

Reisch, J. et al,, Z. Naturforsch., B, 1978, 33, 957, (L & 2 —, H-NMR, i)

CH,OH

§ Rutacridone; 1',2'-Dihydro, 1',2' 3'-trihydroxy

(e 4 - 514 ]12-[1,2-Dihydroxy-1- (hydroxymethyl) ethyl] -1,11-dihydro-5-hydroxy-11-methylfuro[ 2,3-¢]
acridin-6 (2H) -one. Gravacridonetriol HOH.C

[CAS No.]59086-94- | “"\CHeOH
(fe& s 7L 7101 FIEEY (Acridone alkaloids) HO
[#%5 2)

(53 I CuHANO,

L7 ¥ 8] 357.362

(RELROEMNASESNETILAOA E: Rua graveolens (277 %)

(FEAR] %565 (MeOH) OH O
(s Mp 230-232°C

Reisch, J. et al., Acta Pharm. Suec.. 1967, 4, 265; CA, 68, 39861, (4*dE, IR, H-NMR)
Rézsa, Zs., Fitoterapia, 1976, 47, 147, (Gravacridenediol, 7B
Reisch, J. et al.. Z. Naturforsch.. B. 1978, 33. 957, (L' ¥ 22—, H-NMR. {55

§ Rutacridone; 1',2'-Dihydro, 1',2',3'-trihydroxy, 2'-0- 8 -D-glucopyranoside

(E%4 - 54 ] Gravacridonetriol glucoside OH
[CAS No.}59086-96-3 HO OH
eS8 7L A 01 B{E &4 (Acridone alkaloids)
(458 ] 0~ "0” “CH,OH
HOH,C
HO CH,

(53] CsHaNOw N

(43 F 8] 519.504 O O
HERLROEMP SB e NDTILAOAL K: Ruta graveolens (371 Fh)

[Z DD F — % 1s0l. as a mixt. with Gravacridonediol glucoside OH O

Reisch, J. et al., Acta Pharm. Suec., 1967, 4, 265; CA, 68, 39861, ($%%, IR, H-NMR)
Reisch, I et al,, Phytachemistry, 1972, 11, 2121; 2359; 1976, 13, 240, 1977, 16, 151
Rézsa. Zs., Fitoterapia, 1976, 47, 147, (Gravacridonediol, 57 )

Reisch, J. et al., Z. Natwrforsch., B, 1978, 33, 957, (L' & 2. —, H-NMR, i)

§ Rutaevin; 6 3 -Alcohol, 7-Ac

[{L=4 - B4 7-Acetoxy-6-hydroxvlimonin

[CAS No.]208333-73-7

(b &3] 7L~/ 1 K (Ring cleaved tetranottriterpenoids)
[R5 2]

(531 ] CoHuOw
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[7r F-At1530.571
{HEBR ) Ruta graveolens
KESINE ST
(Bt IMp 278-280 C ,
_____________________________ SN 4| ST - [
Dreyer, D.L. et al., Tetrahedron, 1976, 32, 2367
Zheng, S. et al., Planta Med., 1997, 63, 379-380, (Microula sikkimensis esters)
Srivastava, S.D. et al., Fitoterapia, 1998, 69, 80-81, (7-Acetoxy-6- hydroxylimonin)
Wang, D. et al., Indian J. Chem., Sect. B, 1999, 38, 240-242, (acyl derivs)

§ Rutagravine

[CAS No.] 101330-60-3

&t ] 7))V 01 B{Ea4 (Acridone alkaloids)
[HEE R

[ F ) CuHeNOs
71T §]1339.347
(HEE RO S HNE TN DT B Ruta graveolens D71V Z ik (277 28
UV: [neutrall A w252 ;265 5 275 ; 299 ; 330 ; 394 (CH CL:) (Berdy)

Nahrstedt. A. et al., Planta Med., 1985, 517, (7}&, H-NMR, C13-NMR, #5i& ki)

§ Rutalinium OMe

[CAS No.]27539-40-8 HO X OH
a4l 7L/ o F{Ea 4 (Pyranoquinoline atkaloids)

(=] N*‘ o CHa
U’)’?’IC] CiuHaNO," hlﬂ CHS
[4F &1290.338 e

[HEROEMDSESND T O-1 B Ruta graveolens, Ruta graveolens subsp. hortensis, Balfourodendron
riedelianum (2 71 228D

Szendrei, K. et al., Herba Hung., 1971, 10, 131; CA, 79, 15853k, (57, H-NMR, HiStRiE)
Varga, E. et al, Acta Pharm. Hung., 1978, 48, 193; CA. 89, 176400g, (k)

§ Rutaretin; 9-0-[ @-L-Rhamnopyranosyl- (1 — 6)- 8 -D-glucopyranoside]
({44 - 514 ] Rutaretin 9-rutinoside

[{CAS No.]1160845-05-6
(Eat 5]~/ EF /1 K (Dihydrofuranocoumarins) , X >/ 7 ./ - ¥ (7,8-Dioxygenated coumarins)

[H#is3t] 6t
(57 ] CaH=Ou
(53 #:1570.546
[ BB Ruta graveolens

(PR e L 0 #s B

[RE=i)Mp 150-152 °C

[bhE Y] (] +45 (FtOH) OH

UV: [peutral]l A we 230 ;260 ; 310 (FIEDERET ;m») OH

Schneider, G. et al., Arch. Pharm. (Weinheim, Ger.), 1967, 300, 73; 913, (578, IR, UV, H-NMR, Mass)
Shagova, LI, et al., Khim. Prir. Soedin., 1973, 9, 663; Chem. Nat. Compd. {Engl. Transl.), 1973, 9, 631, (5786
Varga, E. et al,, Acta Pharm. Hung.. Suppl, No. 36, 1974, 44 ; CA, 82, 13996, (54

Srivastava. $.K. et al., Fitoterapia. 1994, 65, 301-303, (rutmomde)

§ Rutaretin; (R)-form, 1'-0- 8 -D-Glucopyranoside
({2 - ] Isorutarin, Leprophylloside

[CAS No.153846-51-8

[F DV CAS No.J 68692-60-4
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