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Abstract

Goniothalamus species are used in widespread medicines for abortion, anti-aging, body pains, rheumatism, skin complaints, typhoid fever, tym-
panites, stomach ache and fever. The present study reviews the distribution of species along with their synonym:s, their traditional usage, and
correlated chemical compounds of Goniothalamus species with stress on the authentication of their ethnobotanical uses. The findings in some
Goniothalamus species suggest that the chemical nature of their derivatives, such as acetogenins and styryl-lactones, may justify the use of these
species against cancer in Asian traditional medicines due to their cytotoxic potential.
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1. INTRODUCTION

Medicinal plants have been traditionally used in Southeast Asian countries for centuries, and in their usage, they have proven
to be useful to humans as pharmaceutical drugs [1, 125]. The specific plants to be used and the methods of application for
particular ailments were passed down through history by word. Many tropical plants have also been reported to possess inter-
esting biological activities with potential therapeutic applications. In the more recent history, the use of plants as medicines has
involved the isolation and characterization of pharmacologically active compounds [2, 126].

2. BOTANY

In Malaysia, there are about 14,500 species of flowering plants [3, 123] out of which about 1,300 are assumed to be medici-
nal [4, 124]. Goniothalamus (family: Annonaceae) is a genus of about 160 species of trees and shrubs mostly found in tropical
Southeast Asia throughout Indochina and Malaysia [5, 32]. In Table 1, we have listed the Goniothalamus species along with its
synonyms. We have also listed the distribution of Goniothalamus species in Table 2.

3. TRADITIONAL USES OF GONIOTHALAMUS

The leaves of G. macrophyllus Hook.f & Thoms. are used to allay fever [8, 9, 106, 116]. The decoction of its roots are also used in
postpartum remedy and for abortion. Its root decoction is used for anti-aging purposes. Mixed with Eurycoma longifolia, it is used
as a male tonic. Different parts of Goniothalamus macrophyllus are used by the Temuan in Peninsular Malaysia to treat various
ailments such as body pains, rheumatism, and skin complaints. The decoction of the root is used to eliminate excessive gas in
the body. The decoction is used as a lotion to treat body pains and rheumatism. Pounded leaves and bark are used for skin com-
plaints [8-11, 106, 113, 115, 116]. The roots of G. giganteus Hook.f & Thoms. are used in abortion and for the treatment of cold.
Heated leaves of G. giganteus Hook.f & Thomes. are applied onto the swelling [12, 13, 107, 117]. A decoction of G. scortechinii
is given as a postpartum protective remedy [8, 106]. The roots of G. tapis Miq. are used as an abortifacient during early months
of pregnancy. In Java, Indonesia, an infusion of the roots are used to treat typhoid fever [14, 15, 108, 118]. In Taiwan, the roots
of G. amuyon Merr. are used to treat scabies. In the Philippines, the seeds are used to treat rheumatism and tympanites [16-18]
[109, 110, 119]. The fruit is used to treat stomachache [18, 110]. Goniothalamus uvaroides King parts are used traditionally as
postpartum protective remedies and abortifacients and to treat typhoid fever, rheumatism, and headache [19, 114]. There is a
list of Goniothalamus species with their common names, part used, and their traditional uses in Table 3.

4. CHEMICAL CONSTITUENTS OF GENUS GONIOTHALAMUS

Goniothalamus is a huge genus containing several species. The most well-known species are Goniothalamus giganteus, Gonio-
thalamus gardneri, Goniothalamus macrophyllus, Goniothalamus amuyon, Goniothalamus griffithii, Goniothalamus tamirensis, and
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Table 1: Goniothalamus species with synonyms [6, 104].

Species

Synonyms

Goniothalamus amuyon (Blanco) Merr.

Goniothalamus amuyon var. ramosii Ban
Polyalthia sasakii Yamam.
Uvaria amuyon Blanco

Goniothalamus aruensis Scheff

Goniothalamus rhynchocarpus Diels

Goniothalamus brunneus Merr.

Goniothalamus elmeri Merr.

Goniothalamus cardiopetalus (Dalzell) Hook.f. & Thomson

Atrategia thomsonii Bedd. ex Hook.f.

Goniothalamus caudifolius Ridl

Goniothalamus tenuifolius King.

Goniothalamus ceramensis Migq.

Uvaria tripetala Lam.

Goniothalamus costulatus Mig.

Goniothalamus imbricatus (Blume) Koord.
Goniothalamus kunstleri var. tomentosus Baker f.
Goniothalamus opacus Bakh.f.

Goniothalamus cylindrostigma Airy Shaw

Goniothalamus suaveolens Becc.

Goniothalamus desmoides Craib

Friesodielsia desmoides (Craib) Steenis.

Goniothalamus dispermus Miq.

Goniothalamus malayanus Hook.f. & Thomson.

Goniothalamus dolichopetalus Merr.

Goniothalamus dolichopetalus var. basilensis Ban

Goniothalamus fasciculatus Boerl.

Goniothalamus ridleyi King.

Goniothalamus forbesii Baker f.

Goniothalamus macrophyllus (Blume) Hook.f. & Thomson.

Goniothalamus gabriacianus (Baill.) Ast

Goniothalamus gabriacianus var. coriaceifolius Ban
Oxymitra gabriaciana Baill.

Goniothalamus gabriacianus var. coriaceifolius Ban

Goniothalamus gabriacianus (Baill.) Ast.

Goniothalamus giganteus Hook.f. & Thomson

Goniothalamus oxycarpus (Mig.) Miq.

Goniothalamus grandiflorus (Warb.) Boerl

Beccariodendron grandiflorum Warb.

Goniothalamus kunstleri King i

Goniothalamus tenuifolius King.
Goniothalamus kunstleri var. macranthus King

Goniothalamus laoticus (Finet & Gagnep.) Ban

Mitrephora laotica Finet & Gagnep.

Goniothalamus leiocarpus (W.T.Wang) P.T.Li

Mitrephora leiocarpa W.T. Wang

Goniothalamus longistipites Mat-Salleh

Goniothalamus tapisoides Mat-Salleh.

Goniothalamus macrophyllus (Blume) Hook.f. & Thomson

Goniothalamus forbesii Baker f.
Goniothalamus macrophyllus var. kerrii Ban
Goniothalamus macrophyllus var. lanceolatus Ban
Goniothalamus macrophyllus var. siamensis J.Sinclair
Polyalthia macrophylla (Blume) Blume
Unona macrophylla Blume

Goniothalamus malayanus Hook.f. & Thomson

Goniothalamus dispermus Miq.

Goniothalamus malayanus var. slingerlandtianus (Scheff.) Boerl.
Goniothalamus puncticulatus Boerl. & Koord.
Goniothalamus slingerlandtianus Scheff.
Goniothalamus ventristylus Boerl. & Koord.

Goniothalamus philippinensis Merr.

Goniothalamus mindanaensis ElImer

Goniothalamus ridleyi King

Goniothalamus fasciculatus Boerl.
Goniothalamus prainianus King
Goniothalamus prainianus var. angustipetalus

Goniothalamus roseus Stapf

Goniothalamus elmeri var. longipedicellatus Ban

Goniothalamus sesquipedalis (Wall.) Hook.f. & Thomson

Guatteria sesquipedalis Wall.

Goniothalamus suaveolens Becc

Goniothalamus cylindrostigma Airy Shaw

Goniothalamus tamirensis Pierre ex Finet & Gagnep.

Goniothalamus tamirensis var. kamputensis Finet & Gagnep.
Goniothalamus marcanii Craib

Goniothalamus tapis Miq.

Goniothalamus umbrosus |.Sinclair

Goniothalamus tapisoides Mat-Salleh

Goniothalamus longistipites Mat-Salleh
Goniothalamus sinclairianus Mat-Salleh

Goniothalamus tenuifolius King

Goniothalamus caudifolius Ridl
Goniothalamus kunstleri King
Goniothalamus kunstleri var. macranthus King
Goniothalamus tenuifolius var. arborescens King

Goniothalamus uvarioides King

Goniothalamus pendulifolius Ridl.

Goniothalamus viridiflorus K.Schum. & Lauterb.

Goniothalamus myrmeciocarpa K.Schum. & Lauterb.

Goniothalamus wynaadensis (Bedd.) Bedd.

Atrutegia wynaadensis Bedd.

ID: 292264
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Table 2: Goniothalamus species distributed in Malaysia [7, 105].

Species

Distribution

Goniothalamus kinabaluensis Bdn

Sabah. Ridge below Camp-South.

Goniothalamus tortilipetalus M. R. Hend.

Pahang. Tembeling.

Goniothalamus nitidus Merr.

Sabah. Sandakan and vicinity.

Goniothalamus macrophyllus Hook. f. & Thomson var.
lanceolatus (Blume) Ban

Sarawak. Mount Poi.

Goniothalamus bracteosus Ban

Sabah. Tenompok, Mount Kinabalu

Goniothalamus clemensii Ban

Sabah. Mount Nunkok, Mount Kinabalu.

Goniothalamus elmeri Merr. var. longipedicellatus Ban

Sabah. Tenompok, Mount Kinabalu.

Goniothalamus borneensis

Sarawak Semangon Arboretum, 12 1/2 mile Penrrisen road, Kuching

Goniothalamus calcareus

Mount Kinabalu, Penibukan Sabah; Mount Nunkok, G. Api limestone, Ulu Melinau

Goniothalamus calycinus

Terengganu, Kemaman, Bkt. Kajang
Peninsular Malaysia Kemaman: Bukit Kajang

Goniothalamus crockerensis

malaysia

Goniothalamus curtisii

Peninsular Malaysia Near Ulu Kerling
Kuala Lumpur.

Perak
Goniothalamus cylindrostigma Sarawak Near Long Kapa, Mount Dulit (Ulu Tinjar). IVth Division
Goniothalamus dolichocarpus Sandakan

Goniothalamus elmeri

Mount Kinabalu, Tenompok,

Goniothalamus fulvus

Peninsular Malaysia

Goniothalamus holttumii

Peninsular Malaysia Fraser hill, S. Ridge. Pahang
Pahang, Raub, Frasers Hill, Upon the Selangor Border

Goniothalamus kinabaluensis

Malaysia
Sabah; Ridge below Camp-South

Goniothalamus kostermansii

Borneo. East Borneo, Berouw, Mt. llas Bungaan

Goniothalamus longistipites

Upstream from Melinau Gorge, Mulu National Park, 4th Division
Sarawak, Marudi, Gn. Mulu N.P., Upstream from Melinau Gorge

Goniothalamus malayanus

Peninsular Malaysia

Goniothalamus montanus

Terengganu, Hulu Terengganu, Ulu Berang, Tersat

Goniothalamus parallelovenius

Sarawak

Goniothalamus prainianus

Peninsular Malaysia Perak, Larut. Chanderiang [Chenderiang]

Goniothalamus pendulifolius

Peninsular Malaysia Pahang. 6 miles N of Bentong

Goniothalamus ridleyi

Peninsular Malaysia [Sungei Murai]

Goniothalamus roseus

Mount Kinabalu Tenompok
Kina Balu

Goniothalamus rostellatus

Goniothalamus rotundisepalus

Kelantan, Sg. Renang
Sungei Renong

Goniothalamus scortechinii

Peninsular Malaysia Perak, Larut. Chanderiang [Chenderiang]

Goniothalamus stenophyllus

Sarawak

Goniothalamus suaveolens

Sarawak

Goniothalamus subevenius

Peninsular Malaysia Larut, Perak. Gopeng, Kinta.

Goniothalamus tapis

Peninsular Malaysia Jungle behind No.2 plant house Waterfall Gardens, Penang

Goniothalamus umbrosus

Peninsular Malaysia Jungle behind No.2 plant house Waterfall Gardens, Penang
Jungle behing No.3 Plant house Walterfall Gardens, Penang

Goniothalamus uvarioide

Peninsular Malaysia Perak, Ulu Slim

Goniothalamus tapisoides

Sarawak Bt. Mersing, Anap

Goniothalamus tenuifolius

Peninsular Malaysia Larut, Perak
Peninsular Malaysia [Snuki], Perak.

Goniothalamus kunstleri

Penang, Seberang Perai Tengah, Bkt. Juru, (Province Wellesley)
Peninsular Malaysia Goping

Goniothalamus tomentosus

Ulu Endau Pahang/Johore border Bt. Peta. 1100 ft
Pahang/Johor border, Ulu Endau, Bkt. Peta

Goniothalamus tortilipetalus

Pahang, Jerantut, Tembeling

Goniothalamus velutinus

Sarawak 4th Division, Near Long Kapa, Mount Dulit (Ulu Tinjar)

Goniothalamus woodlii

Sabah Sandakan

Goniothalamus wrayi

Perak, G. Batu Puteh, Lower camp
Peninsular Malaysia Perak Lower camp Gunong Batu Patch

Goniothalamus giganteus

Penang

Goniothalamus bygravei

Sarawak District: Miri. Locality: Gunong Lambir. Alt. low
Sarawak Sg. Iban, Linau, Belaga, 7th Division.

Goniothalamus kamarudinii

Keebambang [Kibambangan] River, Mt Kinabalu, British North Borneo.

Goniothalamus megalocalyx

Sarawak Western slopes of Bukit Tibang, Indonesian Border, extreme head-waters
of Balleh river, Kapit District. °35’N, 114°33'E.

Goniothalamus subvenius

Perak,

Goniothalamus bracteosu

Tenompok, B. N. Borneo, Mount Kinabalu
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Table 3: Goniothalamus species with their common names, part used, and their traditional uses.

Species Vernacular name Part used Traditional uses References

Selada, SelayarHitam Gajah Beranak,
Penawar Hitam (Malaya)

Ki Cantung (Indonesia), Leaves The leaves of G. macrophyllus Hook.f & Thoms. are [8, 9, 106,

G. macrophyllus Hook.f &

Thoms Limpanas Putih (Brunei), used to allay fever. 116]
Chin Dok Diao (Thailand)
Decoction of the roots are given
as a postpartum remedy and for
abortion. Root decoction is given for anti-aging
purposes. Mixed with Eurycoma longifolia, it is used
Selada, SelayarHitam Gajah Beranak, as a male tonic. Different parts of Goniothalamus
G. macrophyllus Hook.f & Penawar Hitam (Malaya) macrophyllus are used by the Temuan in Peninsular
. ; 4 ) - [8-11, 106,
Thoms; G.macrophyllus Ki Cantung (Indonesia), Roots Malaysia to treat various ailments such as body 113,115, 116]
(Bl.) Limpanas Putih (Brunei), pains, rheumatism, and skin complaints. The ! !
Chin Dok Diao (Thailand) decoction of the root is used to eliminate excessive
gas in body. The decoction is used as a lotion to
treat body pains and rheumatism
Pounded leaves and bark are used for skin
complaints.
G. giganteus Penawar hitam (Malaya), Roots The roots of G. giganteus Hook.f & Thoms. are [112(’)71 3
: Paanan Chaang(Thailand) used in abortion and for the treatment of cold. 1 7i
. [12,13,
G. giganteus If:an:av::a(r::::;g (('I'}azli?;/ ;()j’) Leaves Heated leaves are applied onto the swelling. :?;j

G. scortechinii _ _ o A decoction of G. scortechmu (8, 106]
is given as a postpartum protective remedy.

The roots of G. tapis Miq. are used as an abortifa-

Kenarak, gertimang(Malaya), cient during early months of pregnanc (14, 15,
G. tapis Miq. Naara, Chi-no-koh Roots 'g early mol preg Y- 108,
(Thailand) In Java, Indonesia, an infusion of the roots are used 118]
to treat typhoid fever.
. . In Taiwan, the seeds of G. amuyon Merr. are used (16,17,18,
Taiwan goniothalamus (Engl.) X I 109,
G. amuyon Merr. . . . Seeds to treat scabies. In the Philippines, the seeds are
Tai wan ge na xiang (Chin.) . . 110,
used to treat rheumatism and tympanites. 119]
G. amuyon Merr. Ta|vyan gonlothal.amus (Er?gl.) Fruit The fruit is used to treat stomachache. [110]
Tai wan ge na xiang (Chin.)
Goniothalamus laoticus is being used
G laoticus | e Stem bark traditionally as a .tomc and a febrifuge by the local [20,
people in the northeastern part 111]
of Thailand.
They are used
Goniothalamus | Roots traditionally as postpartum protective [19,
uvaroides King remedies, abortifacients, and to treat typhoid 114]

fever, rheumatism, and headache.

Goniothalamus cheliensis. The bark of Goniothalamus giganteus consist of Gigantrionenin (2),4-Deoxyannomontacin (3), Gonione-
nine (4), (2,4-cis and trans)-annomontacinone (5), annonacin (6), 4-Acetylgigantetrocin (7), Goniotrionin, Gigantransenin A
(9), Gigantransenin B, Gigantrasenin C (10), Goniotetrocin, (2,4-cis and trans) Gonioneninone, Goniothalamicin (11), Pyran-
icin (12), Pyragonicin, (2,4-cis and trans)-gigantecinone, 4-deoxygigantecin, Giganin (64), Giganenin, 4-deoxygigantecin,
(—)-goniofupyrone, gigantetrocin, gigantriocin, gonioheptolides A, gonioheptolides B, Goniodenin, Goniocin, Gigantransenins
A, B, C, Goniotriol, 2,4-cis and -trans)-xylomaticinones, Goniotricin, Goniothalenol, Goniotetracin, (2,4-cis and trans)-gonioneni-
none, goniobutenolides A and B, pyragonicin. Its stem bark consists of 9-deoxygoniopypyrone and 7-epi-Goniofufurone.
Aerial part of Goniothalamus gardneri contains 2’-hydroxy-4,4/,6’-trimethoxychalcone (flavokawain A) (13), 2/,4’-dihydroxy-4,6’-
dimethoxydihydrochalcone (14), 4,2',4’-trihydroxy-6"-methoxydihydrochalcone, 5,7,4’-trimethoxyflavanone (15) (naringenin
trimethyl ether), 7-hydroxy-5,4’-dimethoxyflavanone (tsugafolin) (16), (rel)-13,2a-di-(2,4-dihydroxy-6-methoxybenzoyl)-38,4«-
di-(4-methoxyphenyl)-cyclobutane, 2’,4’-dihydroxy-4,6’-dimethoxychalcone, 2’-hydroxy-4,4’,6’-trimethoxydihydrochalcone,
whereas its roots consist of Gardnerilin A (17), Gardnerilin B (18). All remaining species along with their references are men-
tioned in Table 4.

ID: 292264 dx.doi.org/10.18639/RABM.2016.02.292264
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Table 4: List of chemical constituents in genus Goniothalamus.

HATASO

Species Part used Chemical constituents References
Goniothalamus montanus Leaves Isoaltholactone (T) [21, 1]
Goniothalamus tapis Root Isoaltholactone (1), Goniothalamin A (26) [21, 22,1, 48]
Gigantrionenin (2), 4-Deoxyannomontacin (3), Gonionenine (4),
(2,4-cis and trans)-annomontacinone (5), annonacin (6), [23-25, 26-46]
4-Acetylgigantetrocin (7), Goniotrionin, Gigantransenin A (9), Gigantransenin !
B, Gigantrasenin C (10), Goniotetrocin, (2,4-cis and trans) Gonioneninone,
Goniothalamicin (11), Pyranicin (12), Pyragonicin, (2,4-cis and trans)-gigan-
Goniothalamus giganteus Bark tecinone, 4-deoxygigantecin, Giganin (64), Giganenin, 4-deoxygigantecin, [2-10, 42
(—)-goniofupyrone, gigantetrocin, L
. - . . . . . . L 57, 60, 62-67,
gigantriocin, gonioheptolides A, gonioheptolides B, Goniodenin, Goniocin, 69.71 79 84
Gigantransenins A, B, C, Goniotriol, (2,4-cis and -trans)- 1’01]’ !
xylomaticinones, Goniotricin, Goniothalenol, Goniotetracin, (2,4-cis
and trans)-gonioneninone. goniobutenolides A, B, pyragonicin
Goniothalamus giganteus Stem bark 9-Deoxygoniopypyrone and 7-epi-Goniofufurone [47, 94]
2'-hydroxy-4,4’,6’-trimethoxychalcone (flavokawain A)(13),
2',4'-dihydroxy-4,6’-dimethoxydihydrochalcone (14), 4,2’,4-trihydroxy-6'-
methoxydihydrochalcone, 5,7,4'-trimethoxyflavanone (15)
Goniothalamus gardneri Aerial part (naringenin trimethyl ether), 7-hydroxy-5,4’-dimethoxyflavanone [48,11]
(tsugafolin) (16), (rel)-13,2a-di-(2,4-dihydroxy-6-methoxybenzoyl)-
38,4a-di-(4-methoxyphenyl)-cyclobutane, 2/,4’-dihydroxy-
4,6’-dimethoxychalcone,2’-hydroxy-4,4’,6'-trimethoxydihydrochalcone
Goniothalamus gardneri Root Gardnerilin A (17), Gardnerilin B (18) [49, 90]
Goniothalamus ) Myricetin {’-O'-methyl ether-3-0-u-|-rhamn'opyranosid.e (m'earnsitrin) (19),
thwaitesii Aerial part myricetin-3-O-methyl ether (annulatin) (20), friedelinol (21), [48,11]
friedelin (22), betulinic acid (23).
Goniothalamus howii Bark Howiinol A (24), Howiinin A (25) [50-52, 12, 13]
Goniothalamus howii Seed Howiicin D, howiicin E, howiicins F, howiicins C. [98]
Gon/othalamgs Leaves and twigs Styryllactone [53, 16]
maewongensis
Goniothalamus uvaroides Roots Sty f):e?;?r)]/ :r:c_)f_yorlo(n;é)sl -?’c;tz/ ilngecc)’T;o(t;;I)amm [54, 55,17, 27]
Goniothalamus uvaroides Leaf oils 8-cubebene (30), B-selinene (31) [55, 27]
Goniothalamus uvaroides Bark oils Eudesmols (32) [55, 27]
Goniothalamus malayanus Leaf oils B-cubebene (30), 3-selinene (31) [55, 27]
Goniothalamus malayanus Bark oils Eudesmols (32) [55, 27]
Goniothalamus malayanus Stem bark (+)-Isoaltholactone (1), altholactone [21, 56, 1, 49]
. . Terpinen-4-ol (28), 3-ocimene, a-terpineol, 1,8-cineole (29),
Goniothalamus macrophyllus Bark oil geranyl acetate (34), geraniol (33) [55, 57, 27, 99]
Goniothalamus macrophyllus Twig Geranyl acetate (34), geraniol (33), linalool, camphene (35) [58, 31]
Gonothalamus macrophylius Roots Cyperene (36), geranyl acetate (34), geraniol (33), linalool (37), pinene, 58, 31]
benzaldehyde
3-Amino-5-hydroxy-2-methoxynaphthalene-1,4-dione,
3-hydroxymethyl-1-methyl-1-1H-benzo[f]indole-4,9-dione,
2-acetyl-3-amino-5-hydroxy-6-methoxynaphthalene-1,4-dione,
10-amino-3,4-methylenedioxyphenyl-N-methoxy-9,10-dihydrophenanthrene-
1-carboxylic acid lactam,
10-amino-3,4-dimethoxy-N-methoxyl-9,10-dihydrophenanthrene-1-carboxylic
acid lactam, 6-methylene-2-styryl-3,6-dihydro-2H-pyran,
Goniothalamus macrophyllus Stem 2-methylnaphthalein-1,4dione, 6-(1-hydroxy-2-methoxy-2-phenylethyl)-5,6- [59, 36]
dihydro-2H-pyran-2-one, 6-methylene-2-(3-phynyloxiranyl)-3,
6-dihydro-2H-pyran, 5-hydroxyl-3-amino-2-aceto-3,1,4-naphthoquinone,
3-methoxy-4-methylbenzo[f]quinoline-2,5,10-(1H)-trione, 10-amino-
3,4-methylenedioxyphenylphenanthrene-1-carboxylic acid lactam,
1-(6-methylene-3,6-dihydro-2H-pyran-2-yl)2-phenyl-ethane-1,2,diol, 8-hydroxy-
7-phenyl-2,6-dioxabicyclic[3.3.1]nonan-3one, 10-amino-3-hydroxy-
4-methoxypheanthrene-1-carboxylic acid lactam, liriodenine (38)
Goniothalamus macrophyllus Root Goniolandrene-A, B [60, 43]
Macrocalactone, 3-deoxycardiobutanolide, cetogenins,
. . annonacin (6), solamin, isoannonacin, trans-murisolinone (39),
Goniothalamus macrocalyx Fruits 7-acetylaltholactone, beta-caryophyllene-8R,9R-oxide and [61, 951
2-(2'-hydroxytetracosanoylamino)-octadecane-1,3,4-triol
(Continued)
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Table 4: Continued

Species Part used Chemical constituents References
Goniothalamus andersonii Leaf oil Guaiol (40) and elemol (41) [55, 27]
Goniothalamus andersonii Bark Goniothalamin (26) [62, 14]

Gon‘lqthalar’nus Leaves Isoaltholactone (1), aIt.hoIactc.)ne (1), goniopypyrone (42), (63, 18]
gitingensis liriodenine (38)

Goniodiol-7-monoacetate, goniodiol 8-monoacetate, goniotriol,
Digoniodiol, Deoxygoniopypyrone A, goniofupyrone A, gonodiol,
goniothalamin (26), goniothalamin epoxide, gonodiol-7-monoacetate,
gonodiol-8-monoacetate,
8-chlorogonodiol,8-methoxygonodiol,
9-Deoxygoniopypyrone,goniobutenolide A (43), goniobutenolide B, gonio-
thalesacetate, goniothalesdiol A (44), goniodiol-8-monoacetate, leiocarpin C,
liriodenine (38), griffithazanone A (45),
4-methyl-2,9,10-(2H)-1-azaanthracencetrione, velutinam (46),
aristolactam BlI, gigantriocin (8), corossolin (47), annonacin (6),
N-methylatherosperminium (48),

(—)-discretamine (49), (—)-tetrahydropalmatine, palmatine (50),
(—)-asimilobine (51), (—)-norannuradhapurine (52), (—)-crebanine,
(—)-calycinine (53), fissoldine, fissistigine A, (—)-anolobine (54),
(—)-xylopine, oxocrebanine, atherosperminine, N-noratherosperminine,
(+)-O-methylflavinantine (O-methylpallidine), Goniothalesdiol A,(6R,7R,8R)-8-
methoxygoniodioland (6R,7R,8R)-8-chlorogoniodiol

[64-74]

Stem, leaves,

Goniothalamus amuyon
seeds

[19-25, 47, 61,
75, 97]

8-Acetylgoniofufurone, 7-acetylgonio-pypyrone, and 5-acetylgoniopypyrone,
goniofufurone (55), goniopypyrone (42), goniothalamin (26), goniothalenol,
isoaltholactone (1), goniodiol (57), 7-acetylgoniodiol, goniotriol, 8-acetylgo-
niotriol, 9-deoxygoniopypyrone

Goniothalamus griffithii Rhizome [75, 93]

Goniothalamin (26), 9-deoxygoniopypyrone, altholactone (1),
goniodiol (57), goniotharvensin (56), goniofufurone (55),
8-acetylgoniotriol, squamolone (58), pinocembrin (59),
succinic acid, beta-sitosterol, and stigmasterol

Goniothalamus griffithii Stem [76, 77, 28, 102]

Goniodiol monoacetate, b-sitosterol, b-daucosterol,
(—)-7-O-Acetylgoniodiol, goniothalamin (26), pinocembrin (27)

Goniothalamus griffithii Roots Griffithazanone A (45), griffithdione, and griffithinam (60) [80, 46]

Goniothalamus griffithii Leaves and twigs [78, 79, 33, 15]

6-Hydroxy-7-(a hydroxybenzyl) hydroxy tetrahydrofurofuran-2-one,
6-(7,8 acetoxy phenylethyl)5,6-2H-5-hydroxy-2-pyrone,

8 hydroxy-7-phenyl 2,6 dioxabicyclononan-3-one
10-amino-2,4-dimethoxyphenanthrene-1-carboxylic acid lactam,
3,4,5 trimethoxyphenyl-1-O-3-D-glucopyranoside, gonioffithine, [81-83, 87, 96

Goniothalamus griffithii Bark 5, 7-dihydroxyflavanone, 5,6-2H-6-styryl-2-pyrone, 8’1] o
(5R, 6S, 7R, 8R)-7-hydroxy-8-phenyl tetrahydrofuro(3,2-b)
pyran-2-one,

(6R, 7R, 8R)-6-(7, 8-dihydroxyphenylethyl)-5, 6-2H-pyran-2-one,
(4S, 5R, 6S, 7S, 8R)-6-hydroxy-7-(alpha-acetoxybenzyl)-tetrahydrofuro
(3, 2-b) furan-2-one
Goniothalines A (61), goniothalines B (62), aristolactam All,
Goniothalamus australis Aerial enterocarpam ll, caldensine, sauristolactam, anonaine (63), [84, 29]
asimilobine (51), altholactone (1), goniofufurone (55)

Goniothalamus umbrosus Leaves 1-Butyl-2-cyclohexen-1-ol, benzaldehyde and globulol [85, 30]

Dehydrogoniothalamin, goniothalamin (26),

5-acetoxy goniothalamin 86, 73]

Goniothalamus umbrosus Root

7-Epi-goniodiol , leiocarpin B and leiocarpin C,
Goniothalamus leiocarpus Stem bark Annonacin (6), Corossoline, gigantriocin, murisolin, [87, 88, 34, 37]
gonothalamin

Goniothalamus leiocarpus Seed Leiocyclocin A, leiocyclocin B, Leiocyclocin C and D [89, 90, 38, 39]

Stereoselectively

synthesized 7-Epi-goniodiol and leiocarpin A [91, 92, 35, 40]

Goniothalamus leiocarpus

Laoticuzanone A,3-Methyl-1H-1-azaanthracene-2,9,10-trione,
Goniothalamus laoticus Stem griffithazanone A (45), methyl sinapate, methyl p-coumarate, [93, 41]
p-hydroxyphenylethyl p-coumarate

Goniothalamus albiflous Ban Leaf oil a-Pinene, caryophyllene oxide, and 1,8-cineole [94, 44]

(Continued)

ID: 292264 dx.doi.org/10.18639/RABM.2016.02.292264



40 Review Article

Table 4: Continued

Species Part used Chemical constituents References
Goniotamirine, goniotamiric acid,
3,5-demethoxypiperolide, (—)-N-nornuciferine (65), (—)-norisocorydine,
(—)-isocorydine (66), (—)-3-hydroxynornuceferine, (—)-O-methylisopiline,
(—)-anonaine (63), (—)-roemerine (67), (—)-roemeroline, (—)-boldine,
Goniothalamus tamirensis Leaves glaunine, liriodenine (38), [95, 45]
9-deoxygoniopypyrone,
8-epi-9-deoxygoniopypyrone,
8-epi-9-deoxygoniopypyrone acetate, goniodiol (57) and
goniothalamin (26)
Goniothalamus Grandiflorous Leaves Isoaltholactone (1) [96, 50]
Stem . . - . R L
Goniothalamus Tortilipetalus bark, Discretamine (49), liriodenine (38), aS|rT1||ob|ne (51), Lanuginosine, 6-styryl- [97, 51]
leaves 2-pyrone and goniothalamin (6)

Goniothalamus scortechinii

Roots and leaves

Goniothalaminone A and B, (—)-8-epi-9-deoxygoniopypyrone acetate,
indolequinone,
1-aza-anthraquinone, scorazanone

[98, 99, 52, 120]

Cardiobutanolide, goniothalamin (26), goniodiol, goniofufurone (55), goni-

34-epi-goniodonin, cis-goniodonin, 34-epi-cis-goniodonin,

Goniothalamus cardiopetalus Stem bark ofupyrone, squamocin (68) goniodonin and 34-epi-goniodonin (100, 53]
. . goniothalamin (26),
Goniothalamus velutinus Stem bark pinocembrine (27), naringenin (69) [101, 55]
velutinam (10-amino-8-hydroxy-3,4-dimethoxyphenanthrene-
Goniothalamus velutinus Bark 1-carboxylic acid lactam) (70), aristolactam-BII (10-amino-3, [102, 91]
4-dimethoxyphenanthrene-1-carboxylic acid lactam).
Goniothalamus undulatus Root 5-acetoxyisogoniothalamin o>f|de, O-acet.ylalthola.ct.one, altholactone (1), [103, 56]
Annonacin (6), goniothalamicin
goniomicin A, goniomicin B, goniomicin C,
Goniothalamus tapisoides Stem bark goniomicin D, tapisoidin, goniothalamin (26), 9-deoxygoniopypyrone, ptero- [104, 58]
dondiol, liriodenine (38), benzamide, and cinnamic acid
8-hydroxy-7-phenyl-2, 6-dioxybicyclo [3, 3, 1] nonan-3-one, 10-amino-3,
. — 8-dimethoxy-4-hydroxyphenanthrene-1-carboxylic acid lactam, 10-amino-4,
Goniothalamus cheliensis Bark 8-dihydroxy-3-methoxyphenanthrene-1-carboxylic acid lactam, (105, 54]
beta-sitosterol and beta-sitosterol-3-O-beta-D-glucopyranside
. S . A . . [106, 107, 68,
Goniothalamus cheliensis Roots Goniolactones A—F, gonioquinone, and goniofufurone acetonide 100]
Goniothalamus cheliensis Root bark Goniolactones G—I [108, 89]
Goniothalamus wightii Leaves and stem Pypyrones [109, 74]
Donhepocin, 34-epi-donhepocin, donhexocin, donbutocin, goniodonin, [110-113]

(5-acetoxyisogoniothalamin oxide)

Goniothalamus donnaiensis Roots donnaienin C, 34- EPl-donnaienin C, donnaienin D, (59, 76, 78, 85]
34- EPI-donnaienin D, donnaienin roTen
Goniothalamus marcanii Stem bark Azaanthraquinones and 3-Aminonaphthoquinone [114,77]
Goniothalamus marcanii Leaves and twigs 5-hydroxygoniothalamin, 5-acetylgoniothalamin, and goniopypyrone (42). [115, 80]
Goniothalamus arvensis Stem bark (+)-Garvensintriol, (+)-etharvendiol, (+)-goniofufurone (55) [116, 82]
Goniothalamus tomentosus Stemr‘k))str: and Aristololactam BII, ouregidione , stigmasterol [117, 83]
Goniothalamus woodii Root Goniothalamin (26), 5-acetoxygoniothalamin and goniotriol [118, 86]
Goniothalamus borneensis Bark Goniothalesdiol and goniothalactam [119, 88]
Goniothalamus dolichocarpus Stem bark (+)-5B-Hydroxygoniothalamin [120, 92]
Goniothalamus ridleyi Root 5-Hydroxy-6-[(E)-2-phenylethenyl]-5,6-dihydro-2H-pyran-2-one [121,103]
Goniothalamus dolichocarpus Stem bark 5-Hydroxy-6-[(E)-2-phenylethenyl]-5,6-dihydro-2H-pyran-2-one [121,103]
, . . . Goniopedaline, aristololactam A-ll, taliscanine, aurantiamide

Goniothalamus sesquipedalis | Leaves and twigs acetate, 3-sitosterol, -d-glucoside [122,121]
Goniothalamus sesquipedalis Stem bark 65-(5-S-acetoxy)-75, 8R-epoxystyryl-5,6-dihydro-2-pyrone [123,122]
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Figure 1: List of some important structures of chemical constituents in genus Goniothalamus.
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Figure 1: Continued
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Table 5: Some important chemical natures of compounds isolated in genus Goniothalamus.

Chemical nature List of compounds
Goniothalamin,altholactone,ardiopetalolactone,goniopypyrone,goniodiol,goniofufurone, goniofupyrone,
Styryl lactones: goniofufurone,goniopypyrone,goniothalamin,goniotriol,digoniodiol
phenolic compounds 8-acetylgoniotriol, deoxygoniopypyrone A, deoxygoniopypyrone A, howiinol,

gonodiol-8-monoacetate, 5-isogoniothalamin oxide. 5-Acetyl goniothalamin

(2,4-cis and trans-)-Annomontacinones,annonacin,giganenin,gigantecin,
4-deoxygigantecin, (2,4-cis and trans)-gigantecinones, 4-acetylgigantetrocin A, goniotrionin, gigantransenin A,C,
gigantrionenin,gigantetrocin,goniotetrocine,
Acetogenins: unusual (2,4-cis and trans)-gigantetrocinones, gonionenin, (2,4-cis and trans)-gonioneninones, 4-deoxygigantenin,4-deoxyan
polyketides nomontacin,goniothalamicin, pyranicin,gigantriocin, goniotriocin, (2,4-cis and trans)-isoannonacins,
longicoricin, longifolicicin,
longimicin C, cis-gigantrionenin,pyragoniocin, xylomaticin, and (2,4-cis and trans)-xylomaticinones,donhepocin,
goniodin,donhexocin,donbutocin, Gardnerilins A and B

Discretamine, tetrahydropalmatin,palmatine, asimilobine,norannuradhapurine,crebanine,
calycinine,anolobine, xylopine,anonaine, oxocrebanine, liriodenine, atherosperminine,
Alkaloids N-noratherosperminine,(+)-O-methylflavinantine,oxostaphanine, griffithazanone A, griffithdione, griffithinam,
4-methyl-2,9,10-(2H)-1-azaanthracenetrione,velutinam, aristololactam BI, aristololactam Bll, aristololactam All, and
norcepharanone B, (35)-2-Oxo-5,12-dimethoxy-3-hydroxy-3-methylbenz[f]indoline

5. CONCLUSION

Literature actually reports chemical investigations of only forty species of Goniothalamus out of the 160 known species. There
are no published data concerning either the toxicity of the whole remedies and the isolated compounds from new species of
Goniothalamus. Despite the diversity of the genus and the numerous phytochemical constituents found, they have not been
fully explored yet. Clinical investigation for new cytotoxic compounds is yet to be done. Further investigations on phytochemical
discovery and subsequent screening are needed for opening new opportunities to develop pharmaceuticals based on Gonio-
thalamus constituents.

Author Contributions
Every author has contributed equally during preparation of manuscript.

Source of Funding
None.

Conflict of Interest
None.

References

1. Colegate SM, Din LB, Latiff A, Salleh KM, Samsudin MW, et al. (+)-Isoaltholactone: a furanopyrone isolated from Goniothalamus species.
Phytochemistry. 1990; 29(5):1701-04.

2. Alali FQ, Zhang Y, Rogers L, MclLaughlin JL. (2, 4-cis and trans)-Gigantecinone and 4-deoxygigantecin, bioactive nonadjacent bis-
tetrahydrofuran annonaceous acetogenins, from Goniothalamus giganteus. ] Nat Prod. 1997; 60(9):929-33.

3. Alali F, Zeng L, Zhang Y, Ye Q, Craig Hopp, et al. 4-deoxyannomontacin and (2, 4-cis and trans)-annomontacinone, new bioactive mono-
tetrahydrofuran annonaceous acetogenins from Goniothalamus giganteus. Bioorg Med Chem. 1997; 5(3):549-55.

4. Gu ZM, Fang XP, Zeng L, Song R, Ng JH, et al. Gonionenin: a new cytotoxic annonaceous acetogenin from G. giganteus and the
conversion of mono-THF acetogenins to bis -THF acetogenins. | Org Chem. 1994; 59:3472-79.

5. Zeng L, Yan Z, MclLaughlin JL. Gigantransenins A, B, and C, novel mono-THF acetogenins bearing trans double bonds, from G. giganteus
(Annonaceae). Tetrahedron Lett. 1996; 37:5449-52.

6.  Feras QA, Yan Z, Jingling R, McLaughlin JL. Mono-tetrahydrofuran acetogenins from G. giganteus. Phytochemistry. 1998; 49:761-68.

7. Zeng L, Zhang Y, Ye Q, Shi G, He K, et al. Cis-gigantrionenin and 4-acetyl gigantetrocin A, two new bioactiveannonaceous acetogenins
from G. giganteus, and the stereochemistries of acetogenin 1,2,5-triols. Bioorg Med Chem. 1996; 4:1271-79.

8.  Alkofahi A, Rupprecht |, Smith DL, Chang C|, Mclaughlin JL. Goniothalamin and annonacin: bioactive acetogenins from Goniothamalus
giganteus (Annonaceae). Experientia. 1988; 44:83-5.

9.  Feras QA, Lingling R, Yan Z, McLaughlin JL. Unusual bioactive annonaceous acetogenins from G. giganteus. Tetrahedron. 1998; 54:5833-44.

10. Zeng L, Zhang Y, Qing Y, Gouen S, Kan H, et al. cis-Gigantrionenin and 4-acetyl gigantetrocin A, two new bioactive annonaceous
acetogenins from G. giganteus, and the stereochemistries of acetogenin 1,2,5-triols. Bioorg Med Chem. 1996; 4:1271-79.

ID: 292264 dx.doi.org/10.18639/RABM.2016.02.292264



44 Review Article

20.
21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.
35.

36.
37.
38.

39.

40.
41.

42.

43.

44,

Seidel V, Bailleul F, Waterman PG. (Rel)-13, 2a-di-(2, 4-dihydroxy-6-methoxybenzoyl)-33, 4a-di-(4-methoxyphenyl)-cyclobutane and other
flavonoids from the aerial parts of Goniothalamus gardneri and Goniothalamus thwaitesii. Phytochemistry. 2000; 55(5):439-46.

He |, Ye Y, Xu C. [Studies on the anticancer effect of howiinol A, a new compound isolated from Goniothalamus howii]. Yao xue xue
bao= Acta Pharm Sin. 1998; 33(7):493-97.

Chen R, Yu D, Ma L, Wu F, Song W. [The chemical constituents of Goniothalamus howii Merr]. Yao xue xue bao=Acta Pharm Sin. 1998;
33(6):453-56.

Inayat-Hussain SH, Osman AB, Din LB, Ali AM, Snowden RT, et al. Caspases-3 and-7 are activated in goniothalamin-induced apoptosis in
human Jurkat T-cells. FEBS Lett. 1999; 456(3):379-83.

Kampong R, Pompimon W, Meepowpan P, Sukdee S, Sombutsiri P, et al. Chemopreventive agent from Goniothalamus griffithii. Int ] Chem
Sci. 2013; 11(3):1234-46.

Pradupsri P, Loetchutinat C, Nuntasaen N, Meepowpan P, Tuntiwechapikul W, et al. Am ] Appl Sci. 2009; 6(12):2018-23.

Ahmad FB, Tukol WA, Omar S, Sharif AM. 5-Acetyl goniothalamin, a styryl dihydropyrone from Goniothalamus uvaroides. Phytochemistry.
1991; 30(7):2430-31.

Macabeo APG, Lopez ADA, Schmidt S, Heilmann ], Dahse HM, et al. Antitubercular and cytotoxic constituents from Goniothalamus
gitingensis. Rec Nat Prod. 2014; 8(1):41-45.

Wu YC, Duh CY, Chang FR, Chang GY, Wang SK, et al. The crystal structure and cytotoxicity of goniodiol-7-monoacetate from Goniothalamus
amuyon. ) Natural Prod. 1991; 54(4):1077-81.

Wu YC, Chang FR, Duh CY, Wang SK, Wu TS. Cytotoxic styrylpyrones of Goniothalamus amuyon. Phytochemistry. 1992; 31(8):2851-53.

Lan Y-H, Chang F-R, Liaw C-C, Wu C-C, Chiang M-Y, et al. Goniofupyrone A: three new styryllactones from Goniothalamus amuyon. Planta
Med. 2005; 71:153-59.

Wu Y-C, Duh C-Y, Chang F-R, Chang G-Y, Wang S-K, et al. The crystal structure and cytotoxicity of goniodiol-7-monoacetate from
Goniothalamus amuyon. | Natural Prod. 54. 1991; 4:1077-81.

Wu YC, Chang FR, Duh CY, Wang SK, Wu TS. Cytotoxic styrylpyrones of Goniothalamus amuyon. Phytochemistry. 1992; 31(8):2851-53.
Lan YH, Chang FR, Yu JH, Yang YL, Chang YL, et al. Cytotoxic styrylpyrones from Goniothalamus amuyon. | Nat Prod. 2003; 66(4):487-90.
Lan YH, Chang FR, Yang YL, Wu YC. New constituents from stems of Goniothalamus amuyon. Chem Pharm Bull. 2006; 54(7):1040-43.

Li X, Chang CJ. Antitumor cytotoxicity and stereochemistry of polyketides from Goniothalamus amuyon. Nat Prod Lett. 1996; 8(3):207-15.

Jantan I, Ahmad F, Ahmad AS. A comparative study of the essential oils of four Goniothalamus species. In “A Proceedings of WOCMAP lII:
the llird World Congress on Medicinal and Aromatic Plants: Perspectives in Natural Product Chemistry 677, vol. 3, Chiang Mai, Thaliland,
February 3-7, 2003. International Society for Horticultural Science (2005), pp: 27-36.

Petsophonsakul P, Pompimon W, Banjerdpongchai R. Apoptosis induction in human leukemic promyelocytic HL-60 and monocytic U937
cell lines by goniothalamin. Asia Pac | Cancer Prev. 2013; 14:2885-89.

Levrier C, Balastrier M, Beattie KD, Carroll AR, Martin F, et al. Pyridocoumarin, aristolactam and aporphine alkaloids from the Australian
rainforest plant Goniothalamus australis. Phytochemistry. 86; 121-26.

Abdelwahab SI, Abdul AB, Elhassan MM, Mohan S, Ibrahim MY, et al. GC/MS determination of bioactive components and antibacterial
properties of Goniothalamus umbrosus extracts. Afr ] Biotech. 2009; 8(14):3336-40.

Humeirah AS, Azah MN, Mastura M, Mailina |, Saiful JA, et al. Chemical constituents and antimicrobial activity of Goniothalamus
macrophyllus (Annonaceae) from Pasoh Forest Reserve, Malaysia. Afr | Biotech. 2010; 9(34):5511-15.

Saunders RMK. A synopsis of Goniothalamus species (Annonaceae) in Peninsular Malaysia, with a description of a new species. Bot ] Linn
Soc. 2003; 142:321-39.

Chaoming L, Zhenglian L, Qing M, Handong S, Huilan Z, Guoda T. Studies on chemical constituents from leaves of Goniothalamus
griffithii. Acta Bot Yunnanica. 1997; 19(3):321-23.

Mu Q, Li CM, He YN, Sun HD, Zheng L, et al. Three new styrylpyrones from Goniothalamus leiocarpus. Chin Chem Lett. 1999; 10(2):135-38.

Chen J, Lin GQ, Liu HQ. Stereoselective synthesis of the styryllactones, 7- epi-goniodiol and leiocarpin A, isolated from Goniothalamus
leiocarpus. Tetrahedron Lett. 2004; 45(43):8111-13.

Phetkul U. Chemical constituents from the stems of Goniothalamus macrophyllus. Doctoral dissertation (2009), Prince of Songkla University.
Mu Q, Sun HD. The chemical constituents of Goniothalamus leiocarpus. Acta Bot Yunnanica. 1998; 20:123-26.

Mu Q, Teng RW, Li CM, Wang DZ, Wu Y, et al. Leiocyclocin A and B, two cyclopeptides from Goniothalamus leiocarpus. Chin Chem Lett.
12(7):607-10.

Mu Q, Teng RW, Li CM, Wang DZ, Wu Y, et al. Leiocyclocin C and D, two cyclopeptides from Goniothalamus leiocarpus. Die Pharmazie-An
International ) Pharm Sci. 2003; 58(10): 756-58.

Mu Q, Li CM, Zhang HJ, Wu Y, Sun HD. A new styryl-lactone compound from Goniothalamus leiocarpus. Chin Chem Lett. 1996; 7(7):617-18.
Tip-pyang S, Limpipatwattana Y, Khumkratok S, Siripong P, Sichaem J. A new cytotoxic 1-azaanthraquinone from the stems of Goniothalamus
laoticus. Fitoterapia. 81(7): 894-96.

Fang XP, Song R, Gu ZM, Rieser M], Miesbauer LR, et al. A new type of cytotoxic annonaceous acetogenin: Giganin from Goniothalamus
giganteus. Bioorg Med Chem Lett. 1993; 3(6):1153-156.

Abdullah N, Sahibul-Anwar H, Ideris S, Hasuda T, Hitotsuyanagi Y, et al. Goniolandrene A and B from Goniothalamus macrophyllus.
Fitoterapia. 2013; 88:1-6.

Chau LT, Thang TD, Diep LV, Tu NT, Ogunwande IA. Constituents of some essential oil bearing plants from Vietnam. Am ] Plant Sci. 2014;
5:760-65.

HATASO rabm.scholasticahq.com



45.

46.
47.
48.

49.

50.
51.

52.

53.

54.

55.
56.

57.

58.

59.
60.

61.
62.

63.

64.

65.

66.

67.

68.

69.
70.

71.

72.
73.

74.

75.

76.
77.

78.

Recent Advances in Biology and Medicine, Vol. 2, Pages 34-47, 2016 45

Tran DT, Mai HD, Pham VC, Litaudon M, Guéritte F, et al. Alkaloids and styryllactones from the leaves of Goniothalamus tamirensis.
Phytochem Lett. 2013; 6(1):79-83.

Zhang Y|, Kong M, Chen RY, Yu DQ. Alkaloids from the roots of Goniothalamus griffithii. | Nat Prod. 1999; 62(7):1050-52.
Lu ST, Wu YC, Leou SP. Alkaloids of formosan Fissistigma and Goniothalamus species. Phytochemistry. 24(8):1829-34.

Hawariah LPA, Munawer M. Antifertility effect of Goniothalamin: a styrylpyrone isolated from Goniothalamus tapis miqo. Asia Pac |
Pharmacol. 1994; 9(4):273-77.

Inayat-Hussain SH, Osman AB, Din LB, Taniguchi N. Altholactone, a novel styryl-lactone induces apoptosis via oxidative stress in human
HL-60 leukemia cells. Toxicol Lett. 131(3):153-59.

Khan MR, Komine K, Omoloso AD. Antimicrobial activity of Goniothalamus grandiflorous. Pharm Biol. 1999; 37(5):340-42.

Mukhtar RM, Awang K, Aw N, Ashril Y, Hadi AHA. Chemical constituents and bioactive compunds of Goniothalamus tortilipetalus Hend
(annonaceae). Malays ] Sci. 1970; 19(1):7-12.

Prawat U, Chaimanee S, Butsuri A, Salae AW, Tuntiwachwuttikul P. Bioactive styryllactones, two new naphthoquinones and one new
styryllactone, and other constituents from Goniothalamus scortechinii. Phytochem Lett. 2012; 5(3):529-34.

Hisham A, Toubi M, Shuaily W, Bai MDA, Fujimoto Y. Cardiobutanolide, a styryllactone from Goniothalamus cardiopetalus. Phytochemistry.
2003; 62(4):597-600.

Gu Z, Xu Y, Liang H, Chen H, Zhang W, et al. Chemical constituents of Goniothalamus cheliensis Il. Zhongguo yao xue za zhi (Zhongguo
yao xue hui: 1989). 2000; 36(6):376-78.

Ahmad FB, Sallehuddin NKNM, Assim Z. Chemical constituents and antiviral study of Goniothalamus velutinus. ] Fundam Sci. 2010; 6(1):72-75.

Tantithanaporn S, Wattanapiromsakul C, Itharat A, Keawpradub N. Cytotoxic activity of acetogenins and styryl lactones isolated from
Goniothalamus undulatus Ridl. root extracts against a lung cancer cell line (COR-L23). Phytomedicine. 2011; 18(6):486-90.

Zeng L, Zhang Y, Ye Q, Shi G, He K, McLaughlin JL. cis-Gigantrionenin and 4-acetyl gigantetrocin A, two new bioactive annonaceous
acetogenins from Goniothalamus giganteus, and the stereochemistries of acetogenin 1, 2, 5-triols. Bioorg Med Chem. 1996; 4(8):1271-79.

Kim RP, Bihud V, Mohamad KB, Leong KH, Mohamad JB, et al. Cytotoxic and antioxidant compounds from the stem bark of Goniothalamus
tapisoides Mat Salleh. Molecules. 2012; 18(1):128-39.

Jiang Z, Chen RY, ChenY, Yu DQ. Donnaienin, a new acetogenin bearing a hydroxylated tetrahydrofuran ring. | Nat Prod. 1998; 61(1):86-8.

Fang XP, Anderson JE, Smith DL, Wood KV, Mclaughlin JL. Giganenin, a highly potent monotetrahydrofuran acetogenin and
4-deoxygigantecin from Goniothalamus giganteus. Heterocycles. 1992; 34(6):1075-83.

Yadav JS, Reddy NR, Harikrishna V, Reddy BVS. First stereoselective total synthesis of Goniothalesdiol A. Tetrahedron Lett. 2009; 50(12):1318-20.
Mukai C, Hirai S, Kim 1], Hanaoka M. First total synthesis and structural elucidation of (—)-goniofupyrone. Tetrahedron Lett. 1996;
37(30):5389-92.

Fang X-P, Rupprecht JK, Alkofahi A, Hui Y-H, Liu Y-M, et al. Gigantetrocin and gigantriocin: two novel bioactive annonaceous acetogenins
from Goniothalamus giganteus. Heterocycles. 1991; 32 (1):11-17.

Fang X-P, Anderson JE, Qiu XX, Kozlowski JF, Chang C|, et al. Gonioheptolides A and B: novel eight-membered-ring lactones from
Goniothalamus giganteus (Annonaceae). Tetrahedron. 1993; 49(8):1563-70.

Yan Z, Lu Z, Mi-Hee W, Qing Y, Feng-E W, et al. Goniodenin, a new bioactive annonaceous acetogenin from Goniothalamus giganteus and
its conversion to tri-THF acetogenins. Heterocycles. 1995; 41(8):1743-55.

Gu ZM, Fang X-P, Zeng L, McLaughlin JL. Goniocin from Goniothalamus giganteus: the first tri-THF annonaceous acetogenin. Tetrahedron
Lett. 1994; 35(30):5367-68.

ZengL, ZhangY, MclLaughlin JL. Gigantransenins A, B, and C, novel mono-THF acetogenins bearing trans double bonds, from Goniothalamus
giganteus (Annonaceae). Tetrahedron Lett. 1996; 37(31):5449-52.

Wang S, Zhang YJ, Chen RY, Yu DQ. Goniolactones AF, six new styrylpyrone derivatives from the roots of Goniothalamus cheliensis. ] Nat
Prod. 2002; 65(6):835-41.

Alkofahi A, Ma WW, McKenzie AT, Byrn SR, McLaughlin JL. Goniotriol from Goniathalamus giganteus. | Nat Prod. 1989; 52(6):1371-73.

Alali FQ, Rogers L, Zhang Y, McLaughlin JL. Goniotriocin and (2, 4-cis-and-trans)-Xylomaticinones, Bioactive Annonaceous Acetogenins
from Goniothalamus giganteus. ] Nat Prod. 1999; 62(1):31-34.

El-Zayat A, Ferrigni NR, McCloud TG, McKenzie AT, Byrn SR, et al. Goniothalenol: a novel, bioactive, tetrahydrofurano-2-pyrone from
Goniothalamus giganteus (Annonaceae). Tetrahedron Lett. 1985; 26(8):955-56.

Seidel V, Bailleul F, Waterman PG. Goniothalamusin, a linear acetogenin from Goniothalamus gardneri. Phytochemistry. 1999; 52(6):1101-03.
Ahmad FB, Din LB. Isolation and characterization of dehydrogoniothalamin from Goniothalamus umbrosus. Indian | Chem B. 2002;
41(7):1540-41.

Jayakumar G, Ajthabai MD, Harikumar B, Viswanathan PK, Remeshkumar B, et al. Pypyrones from Goniothalamus wightii, Hook. f. and
Thoms., Annonaceae. Indian | Chem B-Org Chem Incl Med Chem. 2010; 49(1):112-14.

Lan YH, Chang FR, Yu JH, Yang YL, Chang YL, et al. Cytotoxic styrylpyrones from Goniothalamus amuyon. | Nat Prod. 2003; 66(4):
487-90.

Jiang Z, Chen Y, Chen RY, Yu DQ. Linear acetogenins from Goniothalamus donnaiensis. Phytochemistry. 1998; 49(3):769-75.
Soonthornchareonnon N, Suwanborirux K, Bavovada R, Patarapanich C, Cassady JM. New cytotoxic 1-azaanthraquinones and
3-aminonaphthoquinone from the stem bark of Goniothalamus marcanii. ) Nat Prod. 1999; 62(10):1390-94.

Jiang Z, Chen Y, Chen RY, Yu DQ. Mono-tetrahydrofuran ring acetogenins from Goniothalamus donnaiensis. Phytochemistry. 1997;
46(2):327-31.

ID: 292264 dx.doi.org/10.18639/RABM.2016.02.292264



46

79.
80.

81.
82.
83.

84.
85.

86.
87.

88.
89.

90.
91.

92.

93.
94.

95.
96.

97.
98.

99.

100.

101.

102.
103.

104.
105.
106.
107.
108.
109.
110.
111.

112.

113.

114.

Review Article

Alali FQ, Zhang Y, Rogers L, McLaughlin JL. Mono-tetrahydrofuran acetogenins from Goniothalamus giganteus. Phytochemistry. 1998;
49(3):761-68.

Mahiwan C, Buayairaksa M, Nuntasaen N, Meepowpan P, Pompimon W. Potential cancer chemopreventive activity of styryllactones from
Goniothalamus marcanii. Am ] Appl Sci. 2013; 10(1):112.

Shilong HZLSM, Hongping Z. Study on styryl lactones of Goniothalamus griffithii. West China ] Pharm Sci. 1999; 2.

Bermejo A, Blazquez MA, Rao KS, Cortes D. Styryl-pyrones from Goniothalamus arvensis. Phytochemistry. 1998; 47(7):1375-80.

Yusof H, Din L, Zakaria Z, Salleh KM. The chemical constituents of the stem bark and roots of Goniothalamus tomentosus (Annonaceae).
Sains Malays. 2004; 33(2):67-73.

Fang XP, Anderson JE, Chang C], MclLaughlin JL. Three new bioactive styryllactones from Goniothalamus giganteus (Annonaceae).
Tetrahedron. 1991; 47(47):9751-58.

Jiang Z, Chen RY, Chen Y, Yu DQ. Two epimeric pairs of C-4-acetyl annonaceous acetogenins from Goniothalamus donnaiensis. Planta
Medica. 1998; 64(4):362-66.

Fasihuddin BA, Din LB, Zakaria Z, Kimia |, Gunaan FSF. Phytochemical studies on Goniothalamus woodii. Sains Malays. 1996; 25(4):117-21.

Zhengbo H, Shixuan L, Shilong M, Hongping Z. Structural elucidation of gonioffithine | from Goniothalamus griffithii Hook. F. et Thoms.
Acta Pharm Sin. 2000; 4(010).

Cao SG, Wu XH, Sim KY, Tan BKH, Pereira |T, et al. Styryl-lactone derivatives and alkaloids from Goniothalamus borneensis (Annonaceae).
Tetrahedron. 1998; 54(10):2143-48.

Jiang MM, Feng YF, Gao H, Zhang X, Tang JS, et al. Three new bis-styryllactones from Goniothalamus cheliensis. Fitoterapia. 2011;
82(4):524-27.

ChenY, Jiang Z, Chen RR, Yu DQ. Two linear acetogenins from Goniothalamus gardneri. Phytochemistry. 1998; 49(5):1317-21.

Omar S, Chee CL, Ahmad F, Ni JX, Jaber H, et al. Phenanthrene lactams from Goniothalamus velutinus. Phytochemistry. 1992; 31(12):
4395-97.

Goh SH, Ee GCL, Chuah CH, Mak TCW. 583-Hydroxygoniothalamin, a styrylpyrone derivative from Goniothalamus dolichocarpus
(Annonaceae). Nat Prod Lett. 1995; 5(4):255-59.

Zhang Y), Zhou GX, Chen RY, Yu DQ. Styryllactones from the rhizomes of Goniothalamus griffithii. | Asian Nat Prod Res. 1999; 1(3):189-97.

Fang XP, Anderson JE, Chang CJ, McLaughlin JL, Fanwick PE. Two new styryl lactones, 9-deoxygoniopypyrone and 7-epi-goniofufurone,
from Goniothalamus giganteus. ] Nat Prod. 1991; 54(4):1034-43.

Trieu QH, Mai HD, Pham VC, Litaudon M, Gueritte F, et al. Styryllactones and acetogenins from the fruits of Goniothalamus macrocalyx.
Nat Prod Commun. 2014; 9(4):495-98.

Hu ZB, Liao SX, Mao SL, Zhu HP, Xu S, et al. Studies on the chemical constituents of Goniothalamus griffithii Hookfet Thoms. Yaoxue
Xuebao. 1999; 34(2):132-34.

Li X, Chang CJ. Antitumor cytotoxicity and stereochemistry of polyketides from Goniothalamus amuyon. Nat Prod Lett. 1996; 8(3):207-15.
Chen R, Yu D, Ma L, Wu F, Song W. [The chemical constituents of Goniothalamus howii Merr]. Yao xue xue bao=Acta Pharm Sin. 1998;
33(6):453-56.

Jantan IB, Ahmad FB, Din LB. Chemical constituents of the bark oil of Goniothalamus macrophyllus Hook. f. from Malaysia. ] Essen Oil Res.
2005; 17(2):181-83.

Wang S, Zhang PC, Chen RY, Yu DQ. Studies on the chemical constituents of the roots of Goniothalamus cheliensis Hu. Acta Chim Sin
(Chinese edition). 2001; 59(10):1823-26.

Alali FQ, Rogers L, Zhang Y, Mclaughlin JL. Unusual bioactive annonaceous acetogenins from Goniothalamus giganteus. Tetrahedron.
1998; 54(22):5833-44.
Chen S, Yu J. The chemical constituents in the stem of Goniothalamus griffithii. Acta Botan Sin. 1998; 41(3):330-33.

Jusoh S, Din LB, Zakaria Z, Khaledi H. 5-Hydroxy-6-[(E)-2-phenylethenyl]-5, 6-dihydro-2H-pyran-2-one isolated from Goniothalamus
ridleyi. Acta Crystallogr E: Struct Rep Online. 2012; 68(7):02274.

The Plant List (2014). Version 1.1 [Internet]. http://www.theplantlist.org/. Accessed August 4, 2014.

Sweetgum.nybg.org (2014). Index Herbariorum :: NYBG.org [Internet]. http://sweetgum.nybg.org/ih/. Accessed August 4, 2014.

Burkill IH. A Dictionary of the Economic Products of the Malay Peninsula, Vol. 1. Crown Agent, London (1953), p. 1097.

Wiart C. Ethnopharmacology of Medicinal Plants: Asia and the Pacific. Humana Press, Totowa, (2007).

Greshoff M. Beschriving der giftige en bedwelmende planten bij de vischvangt in gebruik. 1900; II. Ibid. 29:1-253.

Heyne K. De Nuttige Planten van Indonesie, 3rd ed. 1950; Part 1:1-1450; Lui TS. List of Economic Plants in Taiwan Taipei, Taiwan:92, 1952.
Quisumbing E. Medicinal Plants of the Philippines. Bureau of Printing, Manila (1951), p. 324.

Lekphrom R, Kanokmedhakul S, Kanokmedhakul K. Bioactive styryllactones and alkaloid from flowers of Goniothalamus laoticus. )
Ethnopharmacol. 2009; 125(1):47-50.

Hanum F, Hamzah N. The use of medicinal plant species by the Temuan tribe of Ayer Hitam Forest, Selangor, Peninsular Malaysia. Pertanika
J Trop Agric Sci. 1999; 22(2):85-94.

Ong HC, Faezah AW, Milow P. Medicinal plants used by the Jah Hut Orang Asli at Kampung Pos Penderas, Pahang, Malaysia. Ethno Med.
2012; 1:11-15.

Moharam BA, Jantan |, Jalil |, Ahmad F. Inhibitory effect of compounds from Goniothalamus tapis Miq. and Goniothalamus uvaroides king
on platelet-activating factor receptor binding. Phytother Res. 2012; 26(5):687-91.

HATASO rabm.scholasticahq.com



115.

116.

117.

118.

119.

120.
121.

122.

123.

124.
125.
126.

Recent Advances in Biology and Medicine, Vol. 2, Pages 34-47, 2016 47

Ibrahim FH, Hamzah N. The use of medicinal plant species by the Temuan tribe of Ayer Hitam Forest, Selangor, Peninsular Malaysia.
Pertanika ] Trop Agric Sci. 1999; 22(2):85-94.

Globinmed.com (2014). Globinmed - Globinmed [Internet]. http://www.globinmed.com/index.php?option=com_content&view=article&
id=79119:goniothalamus-macrophyllus&catid=709:g. Accessed August 5, 2014.

Globinmed.com (2014). Globinmed- Globinmed [Internet]. http://www.globinmed.com/index.php?option=com_content&view=article&
id=79119:goniothalamus- giganteus &catid=709:g. Accessed August 5, 2014.

Globinmed.com (2014). Globinmed- Globinmed [Internet]. http://www.globinmed.com/index.php?option=com_content&view=article&
id=79119:goniothalamus- tapis &catid=709:g. Accessed August 5, 2014.

Stuartxchange.com (2014). Amuyon, Goniothalamus amuyon (Blanco) Merr., TAIWAN GONIOTHALAMUS, Tai wan ge na xiang : Philippine
Medicinal Herbs / Alternative Medicine [Internet]. http://www.stuartxchange.com/Amuyon.html. Accessed August 5, 2014.

Din LB, Colegate SM, Razak DA. Scorazanone, a 1-aza-anthraquinone from Goniothalamus scortechinii. Phytochemistry. 1990; 29(1):346-48.

Talapatra SK, Basu D, Chattopadhyay P, Talapatra B. Aristololactams of Goniothalamus sesquipedalis wall. Revised structures of the
2-oxygenated aristololactams. Phytochemistry. 1988; 27(3):903-06.

Hasan CM, Mia MY, Rashid MA, Connolly JD. 5-Acetoxyisogoniothalamin oxide, an epoxystyryl lactone from Goniothalamus sesquipedalis.
Phytochemistry. 1994; 37(6):1763-64.

Ministry of Agriculture, Kuala Lumpur. 1995. Malaysia: Country report to the FAO International Technical Conference on plant genetic
resources (Leipzig, 1996).

Burkill IH. A dictionary of economic products of the Malay Peninsula. Crown Agents for the Colonies, London (1965).
Burkill IH. A Dictionary of the Economic Products of the Malay Peninsula, 2 (2nd edition).
Balunas M|, Kinghorn AD. Drug discovery from medicinal plants. Life Sci. 2005; 78(5):431-41.

Citation: Aslam MS, Ahmad MS, Mamat AS, Ahmad MZ, Salam F. Goniothalamus: phytochemical and ethnobotanical review. Recent Adv Biol
Med. 2016; 2:34-47.

ID: 292264 dx.doi.org/10.18639/RABM.2016.02.292264



