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@STRACT

The genusTephrosiabelonging to the Leguminosae family, is a large pantropical genus of more than 3p0
species, many of which haveniportant traditional medicinal uses for the treatment of large number o
diseases.Wild Indigo or PurpleTephrosiaor fish poison occurs throughout the Indian subcontinent. Thé
plants of this genus are widely distributed in many tropical and subtropical coutries of the world. This
review outlines the chemical studies on different species, identification of some phytochemicals like
flavonoids, rotenoids etc., because of which the phytochemicals apart from possessing medicinal uses plso
find their use in agriculture.This study also gives an overview ofvarious pharmacological activities like
antioxidant, antimicrobial, anticancer, antiplasmodial, antinflammatory, larvicidal and toxicity studies of
extracts and fractions.
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INTRODUCTION

Indigenous and traditional medicines make extensive use of natural products and derivatives of

natural products and provide more than half of all medicines consumed today throughout the world.
Ethnopharmacology plays an important role in the discovery of new biologically active compounds.
According to World Health Organization (WHO) more th
for the treatment of their diseases (Calixto et al., 1998; Duraipandiyan et al., 2006). The genus

Tephrosia, belonging to the Leguminosae family, is a large pantropical genus of more than 350

species, many of which have important traditional uses*2.

TAXONOMICAL CLASSIFICATION

Kingdom: Plantae

Division: Tracheophytes

Clade: Eudicots

Clade: Rosids

Order: Fabales

Family: Fabaceae

Subfamily: Faboideae

Genus: Tephrosia

Species under this genus count to be approximately 400, of which most of them are poisonous
because of the high concentration of Rotenone. Several Tephrosia species have been studied in
connection with the use of rotenone as an insecticide and pesticide.

The plants in this genus are widely distributed in tropical, sub-tropical and arid regions of the world
(Willis, 1973; et al- Phytopharmacology 2013, 4(3), 598-637 Tougeer et al. © 2013 Inforesights
Publishing UK 599 Zahrani, 2007).

The plants are prostate or erect herbs or in the form of soft or woody shrubs (Hacker, 1990). Many
plants from this genus have been used traditionally for the treatment of diseases like rheumatic pains,
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syphilis, dropsy, stomach ache, diarrhea, asthma, abortifacient, respiratory disorders, laxative,
diuretic, and inflammation etc (Qureshi et al., 2010; Dzenda et al., 2007).

The main purpose of this review is to provide a comprehensive and up-to-date knowledge of the
pharmacological and phytochemical research work performed on the genus Tephrosia. The plants of
this genus have a large potential for study of its activities and chemical constituents for important

leads.

Chemical constituents from plants of genus Tephrosia

A great variety of plants belonging to genus Tephrosia have been studied for their chemical
constituents and pharmacological activities. Phytochemically much more number of species have
been studied than those studied pharmacologically. Different classes of organic compounds have
been isolated of which some have been tested for their biological activities and some still unknown for
their effect. It should be noted that flavonoids are the most abundantly isolated and identified
compounds in the genus. Phytochemical investigations have revealed the presence of glucosides,
sterols, rotenoids, isoflavones, chalcones, flavanones, flavanols, and prenylated flavonoids®® of

chemotaxonomic importance in the genus?0.

Table 1. Chemical constituents from plants of genus Tephrosia

Species Class Compound Reference
Tephorsia abbottiate Flavonoid Abbotin Gomez-garibay etal., 1986
Tephrosia aequilata Flavanoid Tephrobotin Muiva2012

Obovatin methyl ether
(E)- PracansoneA Tarus et al.,2002
Demethylpracansone B
3,4,8,9-dimetylenedioxypterocarpan Atilaw et al., 2017
Tephrosia apollinea Flavanoids (-)semiglabrin

(-)Pseudosemiglabrin
(+)-Glabratephrin
Appolline (7-methoxy-8-[ 3(02 o-dih§ra-
5dimethyl-2 @xyfuryl)]-flavone
Lanceolation-A
(+)-apollineanin

(-)-semiglabrinol Hisham et al..,2006
Flavonoid ( 9 e mi gl a bPseudosemiglabrjn, (Ahmed Hassan et al.,
(+)-Glabratephrinol, (+)-Glabratephrin, 2014)

Appollinine (7-methoxy-8- [ 3(NENNjNj,
dihydro-5 NjNjimBthjNg Nophdifuryl)]-
flavone,
Lanceolatin-A, Semiglabrinol,
TephroapollinC, D, E, F, G.

Tephrosia barbigeria Flavonoid Isopongaflavone Villain,1980
Barbigerone Villain,1983
Tougeer et al., 2013
Tephrosia bibwilli Flavanoid (-)-6aR;11aR-maackiain Ingham and markham
(-)6aR;11aR-4methoxy-maackiain 1980
Tephrocaprin
Acanthocarpan
Tephrosia bracteolata Flavanoids Isopongaflavone Khalid and waterman,
Trans-tephrostachin 1981
Obovatin Babayemi and Bamikole,
Trans anhydrotephrostachin 2006.
Tephrosia calophylla Coumestan 7-0-methylglabranin
Flavanoid Kaempferol3-o0-b-D- Hari Kishore et al.,2003

glucopyranoside(2S)-5-hydroxy-7 , -di-0
0O-(gamma,gamma-dimethylallyl)
flavanone
6-hydroxy-E-3-(2,5-dimethoxy
benzylidine)-2 6-8indethoxyflavone
tephrowatsin C
Afrormosin
Kaempferol3-0-b-D-glucopyranoside
Tephcalostan, Tephcalostan B, C, D Reddy et al.,2009
7-0-methylglabranin, CalaphioneA
kaempferol 3-O-b-D-glucopyranoside
(2S)-5-hydroxy-7,4'-di-O- (gamma,
gamma dimethylallyl)flavanone, 6-
Hydroxy-E-3-(2,5-

dimethoxybenzylidine)-2',5'- Devi et al., 2017
dimethoxyflavanone, Kaempferol 3-O- b
-D-glucopyranoside,
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Tephrowatsin C, Afrormosin,

Benzil

Calophione A

1-( ehgdroxy-1 6-Bebzoidioxol-5 -§l)-2-
( 6hydroxy-2 dsopropenyl-2 0 ;diby@ro-
benzofuran-5 §l)-ethane-1,2-dione

Ganapathy et al.,2009b

Coumestan

Tephcalostan B
Tephcalostan C
Tephcalostan D

Tephrosia candida

Flavanoids

Candidol
Candidone
Ovalichalcone
Dehydrorotenone
Candidone
Pongachin
Flemichapparin-B

Dutt and chibber,1983

Roy et al., 1986

Roy et al., 1987

Sterol
Acid
Rotenoid

b-sitsterol
Caffeic acid
12a-hydroxyrotenone
Tephrosin
Amorpholone
6a,12a,-dehydodeguelin
12a-hydroxy-b-toxicarol
Deguelin
U-Toxicarol
6a,12a-dehydrodeguelin
12a-hydroxy-U-toxicarol, 6a
12a-dehydro-U-toxicarol
6a,12a-dehydro-b-toxicarol
dehydrodihydrorotenone Roy et al., 1987
tephrospirolactone
tephrospiroketone 1
tephrospirolactone Il

Parmar et al., 1988
Parmar et al., 1988
Kole et al., 1992

Parmar et al., 1988
Andrei et al., 1997

Roy et al., 1987
Andrei et al., 2002

Sesquiterepenes

1 BHydroxy-6 , iblydroxyeudesm-
4(15)-ene

Flavonoid

Candidin, 6-Hydroxykaempferol 4'-
methyl ether, Candidol, Tephrocandidin
A,

Tephrocandidin B, Candidone,

Ovalichal cone, Dehy

Hydroxy-b-toxicarol,
Candirone, Candidachalcone, Tephrone,
Tephrospirolactone, Tephrospiroketone

(ALl

(Hegazy et al., 2011)

Tephrosia cinerea

Flavonoids And
Phenolics

Demethylapollinin 7-O-b-D-
glucopyranoside,
Apollinin,

Glabatephrin
Semiglabrin,
Pseudosemiglabrin,
Cineroside-A,

3 -BFmethylquercetin,
3,7-di-O-rhamnopyranoside,
Kaempferol, 3,7-di-O-rhamnopyranoside,
Quercetin, 3,7-di-O-rhamnopyranoside,
3-0-b-glucopyranosylquercetin
7-0-b-D-
glucopyranoside
Quercetin 3-O-b-glucopyronoside,
Quercetin 3-O-U-rhamnopyranoside,
Kaempferol,
7-O-methylquercetin
3-0-b-xylopyranosylquercetin 7-0-U-
Rhamnopyranoside,
3-0-U-arabinopyranosylquercetin
7-0-U- rhamnopyranoside, 5-O-
methylgenistein 7-O-b-D-
glucopyranoside,
Quercetin 3-0O-b-glucopyronoside,
Quercetin 3-O-U-rhamnopyranoside.

Maldini et al., 2011

Sesquiterpene

caryophyllene oxide,

Arriaga et al., 2008

Teclenone B
( 1b, -8pRJsi}-4(15)-ene-1,7-diol,
Lignan Pinoresinol
Tephrosia crassifolia Flavonoid Crassifolin GOmez-Garibay et al.,

Crassichalcone

1999
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Tephrosia egreria Terpenoid geijerene Arriaga et al., 2005
pregeijerene
Rotenoid Dehydrorotenone. Arriaga et al., 2009b
isopongaflavone
tephrosin Bentley et al., 1987
8-(3,3-dimethylallyl)-5,7- dimethoxy Lwande et al., 1985a
flavanone Muiva, 2012
obovatin methyl ether Muiva et al., 2009
warangalone Muiva et al., 2009;
elatadihydrochalcone Muiva,2012
obovatachalcone Muiva et al., 2009; Muiva,
(S)-elatadihydrochalcone 2012
obovatachalcone
obovatin
obovatin methyl ether
Pterocarpan (+)-pisatin Lwande et al., 1985a
(-)- maackiain
Rotenoid Deguelin Muiva et al., 2009;
Muiva,2012
rotenone Muiva, 2012
Tephrosia elata Flavonoid Isopongaflavone, Tephrosin, 8-(3,3- (Muiva et al., 2009)
dimethylallyl)-5,7- dimethoxy flavanone,
Obovatin
methyl ether, Elatadihydrochalcone,
Obovatachalcone, (S)-
elatadihydrochalcone
Tephrosia elongata Flavonoid Elongatin Smalberger et al., 1975
Tephrosia emoroides Flavonoid Emoroidenone Machocho et al., 1995
Emoroidone
Emoroidocarpan
5-methoxyisolonchocarpin
Flavene Hildegardtene
Tephrosia falciformis Flavonoid Falciformin, Khan et al., 1986
7-hydroxy-8-( o-dimethylallyl)flavanone
Alcohol Triacontanol Khan et al., 1984
Tephrosia fulvinervis Flavonoid Fulvinervin C Venkataratnam et al.,
Fulvinervin A 1986
Venkataratnam et al.,
Fulvinervin B 1986; Venkata et al.,
1985b
Rotenoid U-toxicarol Dagne et al., 1989
Deguelin
Munduserone
Cis-1 2 -hydiroxymunduserone,
Pterocarpan (-)-Maackiain
Tephrosia hamiltonii Flavonoid 5,7-Dimethoxy-8-(2, 3-epoxy-3- Falak and Shoeb 1987
methylbutyl)-flavanone,
Pongamaol, Rajani and Sarma, 1988
Flemichapparin-B,
Flemichapparin-C.
Coumestone 2-methoxy-3,9-dihydroxy coumestone
Tephrosia Pterocarpan Hildecarpidin Lwande et al., 1987
hildebrandtii Hildecarpin Lwande et al., 1985b
Flavonoid Methylhildardtol B,
Hildgardtol B, Lwande et al., 1986
Hildgardtene, Methylhildgardtol-A,
Hildgardtol A
Trans-Tephrostachin
Trans-Anhydrotephrostachin
Tephrosia Flavonoid Hookerianin Prabhakar et al., 1996;
hookeriana Vanangamudi et al.,
1997b
(T )semiglabrin Vanangamudi et al.,
Lanceolatin A. 1997b
Tephrorianin
Rutin
Tephrosia lanceolata Flavonoid Rutin Rangaswami and
Rao,1995
Tephrosia leiocarpa Flavonoid Tephroleocarpin A Quijano and Rios, 1991
Gomez-Garibay et al.,
Tephroleocarpin B 1991
Tephrosia lupinifolia Flavonoid Lupinifolinol, Smalberger et al., 1974

Lupinifolinol triacetate, Lupinifolin,
5,4'-0,0-dimethyl-lupinifolin,
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Lupinifolin diacetate

Tephrosia madrensis

Flavonoid

5,7-dimethoxy-8-prenylflavan

Gomez et al., 1983

Tephrosia major

Flavonoid

Sterol
Triterpene

2',6'-dihydroxy-3'-prenyl-4'-methoxy-b-
hydroxychalcone,
Quercetin,
b-Sitosterol, Stigmasterol
Lupeol

Gomez-Garibay et al.,
2002.

Tephroia maxima

Flavonoid

Maxima Flavanone A
Maxima Isoflavone A
Maxima Isoflavone B
Maxima Isoflavone C
Maxima Isoflavone D
Maxima Isoflavone E
Maxima Isoflavone F
Maxima Isoflavone G
Maxima Isoflavone H
Maxima Isoflavone J
Maxima Isoflavone T

Venkata et al., 1994 Rao
et al., 1984a

Venkata and Sree
Rama,1985a

Murthy and Rao, 1985;

Sandhya et al., 2011.

Tephrosia multijuga

Flavonoid

Multijuginol
Multijugin

Vleggaar et al., 1975

Tephrosia nubica

Flavonoidal
Glycoside

Kaempferol 3,7-dirhamnoside

Sharaby and Ammar, 1997

Quercetin 3-galactoside 7-rhamnoside
Quercetin 3,7-dirhamnoside

Flavonoid

Semiglabrin
Pseudosemiglabrin
Apollinine
Lanceolatin A

Rotenoid

Rotenones
Deguelin

Tephrosia pentaphylla

Rotenoid

Dihydrostemonal,
9-Demethyldihydrostemonal,
6-Acetoxydihydrostemonal,
Villosin,

Sumatrol,
Rotenone,
cis-1 2-bydroxyrotenone,
6-hydroxyrotenone
U-Toxicarol

Dagne et al., 1989

Flavonoid

Obovatin

Tephrosia

polyphylla Flavonoid

4 -Remethyltoxicarol isoflavone,
Toxicarol isoflavone,
7-Methylglabranin.

Dagne et al., 1992

procumbens

Tephrosia Rotenoid

Rotenone,
Sumatrol

Venkataratnam et al.,
1987

b -diketone

Praecansone A
Praecansone B

Flavonoid

Obovatin,
7-ethoxy-3 , 3-tihydraxyflavone;
Fisetin7-ethyl ether,
7 , -dilyproxy-3 -Njethoxyisoflavone

Tephrosia

pumila Flavonoid

Pumilaisoflavone A
Pumilaisoflavone B
Pumilaisoflavone C
PumilaisoflavoneD
Pumilanol
Tephrinone
b-hydroxychalcone
Praecansone-A.

Yenesew et al., 1989

Ganapaty et al., 2008b

Dagne et al., 1988

Rotenoid
Triterpene
Sterol

Rotenone
Lupeol
Stigmasterol

Ganapaty et al., 2008b

Tephrosia

purpurea Flavonoid

Tephrosin
Pongaglabol
Semiglabrin
Purpuritenin

Purpureamethide
Pongamol
Karanjin
Lanceolatin B

Ahmad et al., 1999

Sinha et al., 1982

Sinha et al., 1982; Chang
etal., 1997

(+)-Tephrorins A

Chang et al., 2000
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(+)-Tephrorins B
(+)-Tephrosone
Purpurenone
(+)-Purpurin
Quercetin

Rao and Raju, 1984b
and Raju, 1984b;

Chang et al., 1997

( 1PUYrpurin
Dehydroisoderricin
(' -Maackiain
Pseudosemiglabrin
(' -Semiglabrin
Terpurinflavone
Pongamol

Juma et al., 2011
Parmar et al., 1989;
Chang
etal., 1997

(-)-Isolonchocarpin

Rao and Raju, 1979

7 , -diiydroxy-3 ¢ -difethoxyisoflavone

Chang et al., 1997

(+)-Tephropurpurin

(' 1-3rhydroxy-4-methoxy-8,9-
methylenedioxypterocarpan
( -Medicarpin
3 -dethoxydaidzein

Desmoxyphyllin B,
3,9-dihydroxy-8-methoxycoumestan
Isoglabratephrin
Tephropurpulin A
Quercitin
Rutin

Hegazy et al., 2009

Jain et al., 2009

Ester

Stigmast-5, 22-dien-34, 21diol-34, 21-
Dihexadecanoate

Sharma et al., 2008

Neoflavonoid
Glycoside
Sterol

Serratin
7-O-[ -glucopyranosyl-( 1 Y4 )
O-b-D-galoctopyranoside
b-sitosterol

Saxena and Choubey,
1997
Chang et al., 1997,
Parmar
et al., 1989

Tephrosia
quercetorum

Acid flavonoid

Spinasterol-
Ursolic Acid
Quercetols A
Quercetols B
Quercetols C

Gomez-Garibay et al.,
1988

Tephrosia
semiglabra

Flavonoid

Glabratephrin
Semiglabrinol
Semiglabrin

Vleggaar et al., 1978
Smalberger et al., 1973

Tephrosia
sinapou

Flavonoid

Toxicarine
7-O-methylglabranine
Tephrowatsin A
Quercetol B
Flamichapparin B

Martinez et al., 2012

Coumarin
Rotenoid

2,3-dihydro-p-coumaric acid
Tephrosin
Rotenolone
Deguelin
6-0x0-6a,12a-dehydrodeguelin
6-0x0-6a,12a-dehydro-U-Toxicarol
60, 120
dehydrodeguelin
Rotenonone
Villosone

Tephrosia
spinosa

Flavonoid

Spinoflavanones A
Spinoflavanones B
Spinochalcone A
Spinochalcone B
Spinochalcone C
Fulvinervin A
3 Njdiisddgntenyl-2 Njdidydijoxychalcone
Tephrospinosin
Spinochalcones A
Spinochalcones B
Flemistrictin A

Rao and Prasad, 1992

Sharma and Rao, 1992
Rao and Prasad, 1992

Flavonol glycoside

Eupalitin
3-0O-b-D-galactopyranoside

Vanangamudi et al.,
1997a; Chakradhar et
al.,2005

Tephrosia
tepicana

Flavonoid

Tepicanol A

GoOmez-Garibay et al.,
1997

Tephrosia
tinctoria

Flavonoid

5,7-di-O-prenylbiochanin A
7-O-methylglabranin
Tephrowatsin C

Khalivulla et al., 2008
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Flemichapparin B
2-hydroxy tephrosin

Ganapaty et al., 2009

tephrinone
Lupinifolin Ganapaty et al., 2010
7-O-methyl glabranin
Rotenoid Rotenone _ Lakshmi et al., 2010;
Dehydrodeguelin Reddy et al., 2014
SAte!’((j)I Bset't%rlrllneit’i::?(lj Ribeiro et al., 2006
Tephrosia cld Iso-Obovatin
L Flavonoid :
toxicaria Obovatin
6a,12a-dehydro-U-toxicarol
U-toxicarol
Toxicarol
(2S)-5-hydroxy-7-methoxy-8-[(E)-3-oxo0-1-
butenyl]flavanone Clark, 1930
Isoliquiritigenin
Genistein Jang et al., 2003
Chrysoeriol
Sumatrol
R . 4 6 -dibydro-1 1 -dhydroxy-4 -Methoxytephrosin Vasconcelos et al., 2009
otenoid .
11-Hydroxytephrosin
" Marmesin
Coumarin Lupenone
Triterpene Benzyl Benzoate
Ester .
Benzyl trans-cinnamate
Tephrosia . . .
tunicata Flavonoid Tunicatachalcone Andrei et al., 2000
Tep_hr05|a Flavonoid Elongatin Abreu and Luis, 1996
uniflora
Rotenoid 1 2 -hydiroxyrotenone
Sterol b-sitosterol
Stigmasterol
T\;eigit;ré)es;a Flavonoid Enantiomultijugin Gomez-?gggay etal,
(2S)-5 , -dinyproxy-7-O-[(E)-3,7-dimethyl-
2,6-octadienyl]flavanone,
(2S)-5 , -dinyproxy-7-O-[(E)-3,7-dimethyl-
2,6-octa-dienyl]-8-C-[(E)-3,7-dimethyl-2,6-
octadienyl]flavanone,
Tephrosia Flavonoid 7-O-methylglabranin, Rao and
villosa Tephcalostan, .
1 2-tehydro-6-hydroxysumatrol, Srimanarayana, 1981
7-Methylglabranin Madhusudhana et al.,
Villosin
- 2010
Villosone
Villol
Villinol
Tephrinone
Triterpenoid Lupenone Prashant and
Krupadanam 1993
Triterpene Lupeol Ganapaty et al., 2008a
Sterol Stigmasterol
. Prashant and
Rotenoid 12a-dehydro-6-hydroxysumatrol Krupadanam 1993
Dehsg:gpoazione Ganapaty et al., 2008a
6a,12a-dehydro,2,3,6- trimethoxy-8-( 3 8, 3 & Prashant and
d|methyIaIIyI)-9,11d|hyd(oxy rotenone Krupadanam, 1993
12a-hydroxy toxicarol
T:’r‘l’c:};%srf Flavonoids Viridiflorin Goémez et al., 1985
. Sesquiterpene (16, 6 thual-4(18))ene-6,7,10-triol , Wei et al., 2009 .
Tephrosia Lignan (+)-1 ar i ci rsteasaten o | 9 Nj alume et al., 2012;
vogelii Rotenoid Deguelin Delfel et al., 1970;
Gills,1992
Tephrosin
Toxiconol
Tephrosal
Flavonoid Quercitin

Py r an o s yblgélattgpyranoside-7-O-U-rhamnopyranoside,

5 Pyranosyl (1Y2)
[ W hamnopyr anmglgctofytanoside,
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_ Rhamnopyranos@E- (1Y2) [ (
feruloyl)-Ur h amn o py r a n-b-gajatto-pyrahés)dés,
(2R,3R)-3-hydroxy-5-

methoxy-6",6"-dimethylpyrano-[2",3":7,8]flavanone, (2S)-4'-
hydroxy-5-methoxy-6",6"-
dimethylpyrano[2",3":7,8]-Flavanone, (2S)-7-hydroxy-5-methoxy-
8-prenylflavanone,
(2S)-5-methoxy-6",6"-dimethy1-4",5"-
dihydrocyclopropa[4",5"lfurano[2",3":7,8]flavanone,
(2S)-5,7-dimethoxy-8-(3-methylbut-1,3-dienyl)flavanone.

Tephr95|a Flavonoid Tephrowatsin A Goémez et al., 1985
watsoniana

Tephrowatsin B

Tephrowatsin C

Tephrowatsin D

Tephrowatsin E
Tephrosia Flavonoid Oaxacacin Dominguez et al., 1983

woodii Mixtecacin Chen et al., 2014

Chemical structures of some isolated compounds

HO

OMe

-

(-)- 6aR 11aR 4 Methoxy Maackiaan 2 (-)- 6aR 11aR Maackiain

H

O/\ MeO

0

(-)- Acanthocarpan 4 (-)- Medicarpin
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HO OW
C OH
H
CH,
OH 0

Illie)
T

OMe
5 (1B, 7R)- opposit-4(15)-ene-1,7-diol 3 methoxy daidzein
HO 0
‘ OH
ﬁ
0
' ‘ OMe
7 5 Methoxy Isolonchocarpin 8 7,4-dihydroxy 3-methoxy isoflavone
OH
[0) (0]
- OH
OH
OH 0
9. 7-O- Methyl quercetin 10. 12 a hydroxyrotenone
0 OH
OMe
0
MeO
11. 3,4,8,9- dimethylene dioxy pterocarpan 12. Afrormosin

216



IJRPC 2022, 12(3, 208247 Satya Obbalareddy et al ISSN: 2231- 2781

o @iﬂ@

Amorpholone benzyl benzoate
Falciformin 6. benzyl cinnamate
\\\\\CH3
H N
(0]
Y
H,C
Calophione A \/ i
17, p 0 18. Calophyllene Oxide
HO
o} OMe
HO OMe
O OMe
19. Candidin 20. Candiol
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OMe
OMe o HO
O OH
MeO
O OH
21. Candidone 22. Chrysoeriol
OH

OMe HO

dihydro P- coumaric acid

23. Dehydrodihydro Rotenone 24.

OMe 0

25, Dehydro Rotenone 26. Demthyl Apollinin 7-O- Beta- D Glucopyranoside

/

OH HO

OMe O

27 Geijerene 28 Demethyl Praccansone B
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OMe
HO
OMe
OH o}
MeO
o
MeO o
OMe OH
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