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14P-Acetoxy-7p-angeloyloxy-3P,4a,5p,9P(H)-oplopan-8(10)-en-2-one

(14P-Acetoxy-7P-angeloyloxy-notonipetranone) 929

14-Acetoxy-7P-isovaleroyloxy-3P,4a,5p,9P(H)-oplopan-8(10)-en-2-
one (Notonipetron) 929

14-Acetoxy-7P-(4'-methylsenecioyloxy)-3p,4a,5p,9P(H)-oplopan-
8(10)-en-2-one (14-Acetoxy-7 p-(3'-ethyl Crotonoyloxy)-

notonipetranone; Tussilagone; (7/?,14/?)-14-Acetoxy-7-[(2/£')-3/-

methylpent-2/-enoyloxyJ-oplopanone) 930

14p~Acetoxy-7 p-senecioyloxy-3 p,4a,5 P,9P(H)-oplopan-8( 10)-en-

2-one (14-Acetoxy-7P-senecioyloxy-notonipetranone) 931

la-Angeloyloxy-7P-(4//-methylsenecioyloxy)-4a,5p,9P(H)-oplopana-
3(14)Z,8(10)-dien-2-one 931

7,14P-Diacetoxy-3p,4a,5p,9P(H)-oplopan-8(10)-en-2-one (Petasipaline A) 932

la,7P-Di(4/-methylsenecioyloxy)-4a,5p,9P(H)-oplopana-3(14)
Z,8(10)-dien-2-one 932

la-(2'-Methylbutyroyloxy)-7P-(4//-methylsenecioyloxy)-14-hydroxy-
3p,4a,5p,9P(H)-oplopan-8(10)-en-2-one (7P-(3'-Ethyl Crotonoyloxy)-

14-hydroxy-la-(2'-methylbutyryloxy)-nolonipetranone) 933

la-(2/-Methylbutyroyloxy)-7P-(4//-melhylsenecioyloxy)-4a,5p,9P(H)-
oplopana-3(14)£',8(10)-dien-2-one (7P-(3'-Ethyl Crotonoyloxy)-la-

(2/-methylbutyryloxy)-3,14-dehydro-£'-notonipetranone) 934

la-(2/-Methylbutyroyloxy)-7P-(4//-methylsenecioyloxy)-4a,5p,9P(H)-
oplopana-3( 14)Z,8( 10)-dien-2-one (7P-(3'-Ethyl Crotonoyloxy)-1 a-

(2/-methylbutyryloxy)-3,14-dehydro-Z-notonipetranone) 934

Oplopanes - Triesters

14-Acetoxy-7 P-angeloyloxy-6p-(4"-Acetoxy-4//-methylsenecioyloxy)-
11 (12)-epoxy-3 p,4a,5 P,9P(H)-oplopan-8( 10)-en-2-one (4'-Acetoxy-
7P-des-(2"-methylbutyryloxy)-7P-angeloyloxy-abrotanifolon) 937



14-Acetoxy-1 a-(2'-methylbutyroyloxy)-7 (3-(4"-methylsenecioyloxy)-
3 (3,4a,5(3,9(3(H)-oplopan-8( 10)-en-2-one (14-Acetoxy-

7P-(3/-ethyl-crotonoyloxy)-la-(2/-methylbutyryloxy)-
notonipetranone) 937

14-Acetoxy-7 (3-(2'-methylbutyroyloxy)-6P-(4//-acetoxy-4//-
methylsenecioyloxy)-11(12)-epoxy-3 P,4a,5 (3,9(3(H)-oplopan-8
(10)-en-2-one (4//-Acetoxy-abrotanifolon) 938

14-Acetoxy-7(3-(2/-methylbutyroyloxy)-6P-(4//-methylsenecioyloxy)-
11(12)-epoxy-3 P,4a,5 P,9P(H)-oplopan-8( 10)-en-2-one

(Abrotanifolon) 939

14-Acetoxy-7a-(2/-methylbutyroyloxy)-6a-(4//-methylsenecioyloxy)-
1 l(12)-epoxy-3(3,4a,5(3,9P(H)-oplopan-8(10)-en-2-on-13-oic Acid

Methyl Ester (6a-(4'-methylsenecioyloxy)-7a-(2'-methylbutyryloxy)-
6.7-desacyloxy-abrotanifolon-13-oic Acid Methyl Ester) 940

14-Acetoxy-7P-(2/-methylbutyroyloxy)-6a-(4"-methylsenecioyloxy)-
1 l(12)-epoxy-3(3,4a,5p,9P(H)-oplopan-8(10)-en-2-on-13-oic Acid

Methyl Ester (6a-(4/-Methylsenecioyloxy)-7P-(2'-methylbutyryloxy)-
6.7-desacyloxy-abrotanifolon-13-oic Acid Methyl Ester) 941

14-Acetoxy-6a-(4/-methylsenecioyloxy)-7(3-(3"-methylvaleroyloxy)-
11(12)-epoxy-3 (3,4a,5 (3,9(3(H)-oplopan-8( 10)-en-2-on-13-oic Acid

Methyl Ester (6a-(4;-Methylsenecioyloxy)-7(3-(3"-methylvaleryloxy)-

6.7-desacyloxy-abrotanifolon-13-oic Acid Methyl Ester) 941

l(3,7a-Di(2/-methylbutyroyloxy)-6a-(4///-acetoxy-4///-methylsenecioyloxy)-
8(10); 11(12)-diepoxy-4(3,5a,9a(H)-oplopan-3( 14)Z-en-2-one

(4;-Acetoxy-1 (3-(2-methylbutyryloxy)~ 14-desacetoxy-3,14-

dehydro-8,10-epoxyabrotanifolone) 942

la,6(3-Di(2/-methylbutyroyloxy)-6p-(4//'-methylsenecioyloxy)-
1 l(12)-epoxy-4a,5p,9(3(H)-oplopana-3(14)£',8(10)-dien-2-one

(3,14£'-Implexin) 942

la,6(3-Di(2'-methylbutyroyloxy)-6P-(4/"-methylsenecioyloxy)-l 1

(12)-epoxy-4a,5P,9(3(H)-oplopana-3(14)Z,8(10)-dien-2-one

(3,14Z-Implexin) 943

Oplopanes - Tetraesters

14-Acetoxy-l (3,2a-diisobutyroyloxy-7a-(4'//-acetoxy-4///-
methylsenecioyloxy)-1 l(12)-epoxy-3a,4p,5a,9a(H)-oplopan-

8(10)-ene (Crellisin 2) 945

14-Acetoxy-1 (3,7a-di(2'-Methylbutyroyloxy)-6a-(4'"-acetoxy-
4'"-methylsenecioyloxy)-8( 10); 11 (12)-diepoxy-3a,4(3,5a,9a(H)-

oplopan-2-one (14-Acetoxy-(4'-acetoxy-l p-(2-methylbutyryloxy)-

8,10-epoxyabrotanifolone)) 946

14-Acetoxy-1 a,7 p-di(2'-methylbutyroyloxy)-6 P-

(4///-methylseneciolyloxy)-11(12)-epoxy-3 P,4a,5 P,9 P(H)-

oplopan-8( 10)-en-2-one (14-Acetoxy-3,14-dihydroimplexin) 946

14-Acetoxy-2a-isobutyroyloxy-lp-(2"-methylbutyroyloxy)-7a-
(4"'-acetoxy-4/"-methylsenecioyloxy)-l l(12)-epoxy-3a,4p,5a,9a

(H)-oplopan-8(10)-ene (Crellisin 1) 947



Ixxii Table of Contents

2|3,14-Diacetoxy-6a-(2'-methylbutyroyloxy)-7a-(4//-
methylsenecioyloxy)-11(12)-epoxy-3a,4(3,5a,9a(H)-oplopan-8( 10)-

ene (2(3,14-Diacetoxy-6a-methylbutyryloxy-7a-methyl-senecioyloxy-
1 l,12-epoxyloplopan-8(10)-ene) 948

Oplopanes - Pentaester

2(3,14-Diacetoxy-l (3,6a-DI(2/-Methylbutyroyloxy)-7a-(4///-Acetoxy-

4/"-Methylsenecioyloxy)-11(12)-Epoxy-3a,4(3,5a,9a(H)-
0plopan-8(10)-ene 950

Thapsanes - Monoesters

3(3-Angeloyloxy-14(3,15a-epoxythapsan-14a-ol 952

[ 8R, 14S]-8a-Angeloyloxy-14,15-epoxythapsan- 14a-ol

([4a/?,4(3/?,6a5,7a5]-4a,4,5,9p-Tetramethylhydroindeno[6,7-C]-

furan) 952

8a-Cournaroyloxy-14(3,15a-epoxythapsan-14a-ol 953

8a-Feruloyloxy-14p,15a-epoxythapsan-14a-ol 953

15-Feruloyloxy-6(14)-thapsene (7-Octahydro-4a,4,5,9P-tetramethy1-

14-methylene-15(H)-indenemethanol Ferulic Ester) 953

la(S)~Senecioyloxy-6(14)-thapsene-15-ol 954

la(S)-Senecioyloxy-6(3(/?),14P-epoxythapsan-15-ol 954

1 (3-Senecioyloxy-14p,15a-epoxythapsan-14a-ol 955

8a-Senecioyloxy-14p,15a-epoxythapsan-14a-ol 955

Thapsanes - Diester

15-Acetoxy-la(5)-senecioyloxy-6P(/?),14P-epoxy-thapsane 958

Thapsanes - Di-14,15-epoxythapsane

[S'a-Angeloyloxy-M'PJS'a-epoxythapsanj-Mo^M'a-oxy-Ba-

senecioyloxy-14p,15a-epoxylhapsane 960

Valerananes - Monoester

1 P-Acetoxy-5a,8p,9p(H)-valerana-3,ll-dien-14-oic Acid

(lP-Acetoxy-valerenic Acid) 962

13-Acetoxy-5a,8p,9|3(H)-valerana-3,l 1-diene (Z-Valerenyl Acetate) 962

14-Acetoxy-5a,8(3,9P(H)-valerana-3,l 1-diene (£-Valerenyl Acetate) 963

13-Hexanoyloxy-5a,8p,9P(H)-valerana-3,l 1-diene (Z-Valerenyl

Hexanoate) 963

14-Hexanoyloxy-5a,8p,9P(H)-valerana-3,l 1-diene (£-Valerenyl

Hexanoate) 963

13-Isovaleroyloxy-5a,8p,9[3(H)-valerana-3,l 1-diene (Z-Valerenyl

Isovalerate) 964

14-Isovaleroyloxy-5a,8p,9P(H)-valerana-3,l 1-diene (E-Valerenyl

Isovalerate) 964
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13-Valeroyloxy-5a,8(3,9P(H)-valerana-3,l 1-diene (Z-Valerenyl
Valerate) 965

14-Valeroyloxy-5a,8(3,9(3(H)-valerana-3,l 1-diene (£-Valerenyl
Valerate) 965

Other Bicydic Sesquiterpene Esters

Bergamotene

12-Acetoxy-a-bergamotene 968

Carabrane

8|3-Cinnamoyloxy-6P-hydroxy-la,5p,6a,7a(H)-carabran-4-one
(8p-Cinnamoyl-echinaxathol; 5-Hydroxy-4-isopropyl-l-methyl-7-
(3-oxobutyl)bicyclo[4.1.0]hept-3-yl Cinnamate) 970

Drimane

Ugandensidial (Agandencidial; 6-Acetoxy-9-hydroxy-7-drimene-
11,12-dial; Cinnamodial) 972

Himachalanes - Monoesters

4a-Vanilloyloxy-2-himachalen-7(3-ol (Xeroferin) 974

Himachalanes - Diesters

9P-Angeloyloxy-10a-(2",3//-epoxy-angeloyloxy)-2,7-chimachaladien-
4-one (9-Angeloyl-10-(2',3/-epoxy-2'-methylbutyroyl)-cinaglabrone) 976

10a-Angeloyloxy-93-(2",3//~epoxy-angeloyloxy)-2,7-chimachaladien-
4-one (10-Angeloyl-9-(2/,3'-epoxy-2'-methylbutyroyl)-
cinaglabrone) 976

9P,10a-Diangeloyloxy-2,7-chimachaladien-4-one (9,10-Diangeloyl

Cinaglabrone) 977

Valerane

14-Acetoxy-valeran-4-one (Hydroxyvaleranone Acetate) 979

Pseudoguaianes - Monoesters

4(3-Acetoxy-l l(13)-pseudoguaien-12-oic Acid (4p-Acetoxy-4-
desoxodamsinic Acid) 981

4(3-Acetoxy-ll(13)-pseudoguaien-12-oic Acid Methyl Ester

(4P-Acetoxy-4-desoxodamsinic Acid Methyl Ester) 981

12-Acetoxy-l 1-hydroxy-pseudoguaian-4-one 982

Sesquisabinenes - Monoesters

12-Acetoxy-sesquisabinene 984

13-Acetoxy-sesquisabinene 984
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Other Type

Jugalinone 986

Occidol Acetate 986

Vernoeggersic Acid 986

The Tricyclic Sesquiterpene Esters

Aromadendranes - Monoesters

8a-Acetoxy-1 [3,6a,7a, 10(3(H)-aromadendr-4-ene (8a-Acetoxy-

a-gurjunen) 992

8(3-Acetoxy-ip,6a,7a,10(3(H)-aromadendr-4-ene (8(3-Acetoxy-

a-guijunen) 992

14-Acetoxy-4(3,6a,7a(H)-aromadendran-10(3-ol (14-Acetoxy

-viridiflorol) 993

8a-Benzoyloxy-la,5(3,6a,7a(H)-aromadendr-10(14)-en-4(3-ol

(8a-benzoyloxyspathulenol) 993

Aromadendranes - Diester

12,13-Diacetoxy-4(3,5(3,6a,7a(H)-aromadendr-l(10)-en-2-one 996

2,3-seco-Aromadendranes - Monoesters

2a-Acetoxy-2p,3-epoxy-la,5a,6(3,7(3(H)-2,3-^to-aromadendra-3,

10(14)-diene 998

2a-Acetoxy-2(3,3a; 10(3,14-diepoxy-3 (3-methoxy-1 a,5a,6(3,7 (3(H)-

2,3-.veco-aromadenr-4(15)-ene (10,14-Epoxide-ovalimethoxy I;

Methoxyplagiochiline Aj) 998

2a-Acetoxy-2(3,3(3;10(3,14a-diepoxy-3a-methoxy-la,5a,6(3,7(3(H)-2,3-
^co-aromadenr-4(15)-ene (3-Epimer, 10,14-Epoxide-ovalimethoxy I;

methoxyplagiochiline A2) 999

2a-Acetoxy-2(3,3; 10(3,14-diepoxy-1 a,5a,6(3,7 (3(H)-2,3-^co-
aromadenr-3-en-15-ol (Plagiochiline I) 999

2a-Acetoxy-2(3,3 (3-epoxy-3a-methoxy-1 a,5a,6(3,7 (3(H)-2,3-
seco-aromadendra-4(15),10(14)-diene ((+)-Ovalimethoxy 1) 1000

2a-Acetoxy-2|3,3a-epoxy-3(3-methoxy-la,5a,6|3,7(3(H)-2,3-l.vct<y-

aromadendra-4(15),10(14)-diene (3-Epirner Ovalimethoxy 1;

(+)-Ovalimethoxy II; Methoxyplagiochiline C) 1000

2a-Acetoxy-2(3,3-epoxy-1 a,5a,6(3,7 (3(H)-2,3-v<?c£>-aromadendra-
3,10(14)-diene (Deacetoxyovalifoliene; Plagiochiline H) 1001

2a-Acetoxy-2(3,3-epoxy-la,5a,6(3,7(3(H)-2,3-5,eco-aromadendra-
3,10(14)-dien-15-oic Acid (Plagiochiline L) 1002

2a-Acetoxy-2(3,3-epoxy-la,5a,6(3,7(3(H)-2,3-l9e,co-aromadendra-
3,10(14)-dien-15-oic Acid Methyl Ester (Plagiochiline M) 1002

2,3-seco-Aromadendranes - Diesters

2a, 12-Diacetoxy-2 (3,3; 13a, 15-diepoxy-1 a,5a,6(3,7 (3(H)-2,3-seco-
aromadendr-3-en-10-ol (Plagiochiline F) 1005



2a, 13-Diacetoxy-2 p,3-epoxy-1 a,5a,6(3,7 P(H)-2,3-seco-aromadendra-
3,10(14)-diene (Plagiochiline S) 1005

2a,15-Diacetoxy-2p,3;10a,14a-diepoxy-la,5a,6|3,7|3(H)-2,3-^co-
aromadendr-3-ene (10a,15-Epoxyovalifoliene) 1006

2a,15-Diacetoxy-2p,3;10p,14p-diepoxy-la,5a,6P,7P(H)-2,3-wco-
aromadendr-3-ene (Acetate of Plagiochiline I; Plagiochiline A) 1006

2a, 15-Diacetoxy-2p,3-epoxy-1 a,5a,6p,7P(H)~2,3-^fo-aromadendra-
3,10(14)-diene ((+)-Ovalifoliene; Oxaplagiochene A; Plagiochiline C) 1007

2a,15-Diacetoxy-2P,3-epoxy-la,5a,6p,7P(H)-2,3-5,<?co-aromadendra-
3,9-dien-14-al ((+)-Ovalifolienal) 1009

2a,15-Diacetoxy-2p,3-epoxy-la,5a,6p,7P(H)-2,3-^eco-aromadendra-
3,9-dien-8-on-14-al ((+)-Ovalifolienalone) 1009

2a, 15-Diacetoxy-2P,3-epoxy-1 a,5a,6P,7 P(H)-2,3-1s,eco-aromadendra-
3,10(14)-dien-12-al (Plagiochiline T) 1010

2a,15-Diacetoxy-2P,3-epoxy-la,5a,6P,7P(H)-2,3-5£'co-aromadendra-
3,10(14)-dien-12-oic Acid Methyl Ester (Plagiochiline U) 1010

2a, 15-Diacetoxy-2P,3-epoxy-1 a,5a,6P,7 P(H)-2,3-S£C0-aromadendr-3-
en-14-al (9,10-Dihydroovalifolienal) 1011

2,3-seco-Aromadendranes - Triesters

2a, 15-Diacetoxy-12-decanoyloxy-2p,3; 1 Op, 1 4P-diepoxy-1 a,5a,6P,
7P(H)-2,3-5£'co-aromadendr-3-ene (12-Decanoyl-plagiochiline A) 1013

2a,15-Diacetoxy-12-(4/£-decaenoyIoxy)-2P,3;10p,14P-diepoxy-
1 a,5a,6p,7P(H)-2,3-.s'eco-aromadendr-3-ene (4'is-Decaenoyl-
plagiochiline A) 1013

2a, 15-Diacetoxy-12-(2/£',4'£-dodecadienoyloxy)-2p,3; 1 Op, 14P-
diepoxy-la,5a,6p,7p(H)-2,3-s£ro-aromadendr-3-en-13-ol

(2/£,,4/£-Dodecadienoyl-13-hydroxy-plagiochiline A) 1014

2a, 15-Diacetoxy-12-octanoyloxy-2p,3; 10p,14P-diepoxy-la,5a,6P,7P(H)-
2,3-set'0-aromadendr-3-ene (12-Octanoyl-plagiochiline A) 1015

2a,15-Diacetoxy-12-(2/£,4/£,8'Z-tetradecatrienoyloxy)-2p,3;10p,14P-
diepoxy-la,5a,6p,7p(H)-2,3-5<?co-aromadendr-3-en-13-ol

(2'E,,4/£,,8/Z-Tetradecatrienoyl-13-hydroxy-plagiochiline A) 1015

2,3,12-Triacetoxy-la,5a,6p,7P(H)-2,3-.?ec£)-aromadendra-4

(15),10(14)-dien~8P-ol (Plagiochiline P) 1016

2a,8p,15-Triacetoxy-la,5a,6P,7P(H)-2,3-wco-aromadendra-4(15),
10(14)-dien-8p-ol 1017

2a,9a, 15-Triacetoxy-2p,3-epoxy-1 a,5a,6p,7P(H)-2,3-^co-

aromadendra-3,10(14)-diene-((+)-9a-Acetoxyovalifoliene) 1017

2a, 12,15-Triacetoxy-2p,3; 1 OP, 14P-diepoxy-1 a,5a,6p,7 P(H)-2,3-
^co-ai-omadendr-3-ene (Plagiochiline R) 1018

2a, 12,15-Triacetoxy-2p,3; 1 Op, 14-diepoxy-l a,5a,6p,7 P(H)-2,3-
secoaromadendr-S-en-lS-ol (Plagiochiline G) 1019

2a,12,15-Triacetoxy-2P,3-epoxy-la,5a,6p,7P(H)-2,3-5m>-
aromadendra-3,10(14)-dien-8 P-ol (Plagiochiline O) 1019

2a, 13,15-Triacetoxy-2P,3; 1 OP, 14P-diepoxy-1a,5a,6P,7 P(H)-2,3-
seco-aromadendr-3-ene ((+)-Plagiochiline B; 13-Acetoxy, Acetate of

Plagiochiline I) 1020
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23-seco-Aromadendraries - Tetraesters

2a,12,13,15-Tetraacetoxy-2f3,3;10a,14a-diepoxy-la,5a,6|3,7P(H)-2,
3-sea?-aromadendr-3-ene (Plagiochiline E) 1023

2a,12,13,15-Tetraacetoxy-2p,3;10(3,14(3-diepoxy-la,5a,6(3,7(3(H)-2,
S-seco-aromadendr-S-ene (Plagiochiline D) 1023

Gymnomitranes - Monoesters

1 l-Acetoxy-10p,15(3-epoxy-l p(H)-gymnomitrane (2,6,7-trimethyl-

10,10-oxymethylenetricyclo[5.3.7.02'6]undecan-l 1-yl Acetate) 1025

11 -Acetoxy-1 P(H)-gymnomitr-10( 15)-ene (Gymnomitrol Acetate) 1025

11 (3-Acetoxy-1 p(H)-gymnomitr-10( 15)-en-9-one

(9-Oxogymnomitryl Acetate) 1026

11 (3-Acetoxy-9a-hydroxy-1 (3(H)-gymnomitr-10( 15)-ene

(9a-Hydroxygymnomitryl Acetate) 1026

11 f3-Cinnamoyloxy-9a-hydroxy-1 (3(H)-gymnomitr-10( 15)-ene

(9a-Hydroxygymnomitryl Cinnamate) 1027

11-Acetoxy-15-hydroxy-gymnomitr-9-ene (10-Hydroxy-methyl-

2,6,7-trimethyltricyclo[5.3.7.02'6]undec-9-en~l 1-yl) 1027

Gymnomitranes - Diester

3p, 11-Diacetoxy-1 Op, 15(3-epoxy-1 P(H)-gymnomitrane (2,6,7-

Trimethyl-10,10-oxymethylenetricyclo[3.5.7.02'6Jundecane-3,l 1

-Diyl Diacetate) 1029

3 P,11-Diacetoxy-1 P(H)-gymnomitr-10(15)-ene (2,6,7-Trimethyl-

10-methylenetricyclo[3.5.7.02,6Jundecane-3,l 1-Diyl Diacetate) 1029

3 P, 11-Diacetoxy-15-hydroxy-gymnomitr-9-ene (Methyl-1,2,6-

trimethyItricyclo-[5.3.1.0.2'6]undec-9-ene-3,l 1-diyl Diacetate) 1030

Longipinanes - Monoesters

7P-Acetoxy-5a,l la(H)-longipin-3(15)-en-2-one 1032

9a-Acetoxy-7p-hydroxy-5a, 11 a(H)-longipin-2-en-1 -one

(Longipin-2-ene-7P,9a-diol-l-one-9-monoacetate) 1032

14-Acetoxy-5a,l la(H)-longipin-3(15)-en-2-one ((+)-14-

Acetoxymarsupellone) 1033

7p-Angeloyloxy-8a,9a-dihydroxy-5a,l la(H)-longipin-2-en-l-one 1033

7a-Angeloyloxy-9p-hydroxy-5a,l la(H)-longipin-2-en-l-one 1034

7P-Angeloyloxy-9a-hydroxy-5a,l la(H)-longipin-2-ene-l-one 1034

7a-Senecioyloxy-9P~hydroxy-5a,l la(H)-longipin-2-en-l-one 1035

7 p-Tigloyloxy-5a, 11 a(H)-longipin-2-en-1 -one (7P-Tigloyloxy-
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Occurrence of Flavonoids in Plant Families

Family Amaranthaceae Juss.

Aerva lanata Juss 2
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Mediasia macrophylia (Regel et Schmalh) M.Pimen 5
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Euphorbia jaxartica Pzokh 11
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