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Example	of	steroidal	alkaloids

Isolation	and	identification	of	pingpeimine	B.	2013;89:143–8.Article		CAS		PubMed		Google	Scholar		Iqbal	N,	Adhikari	A,	Kanwal	N,	Abdalla	OM,	Mesaik	MA,	Musharraf	SG.	2011;77:1725–9.Article		CAS		PubMed		Google	Scholar		Kalauni	SK,	Choudhary	MI,	Shaheen	F,	Manandhar	MD.	2009;29:414–21.Article		CAS		PubMed		Google	Scholar		Gaffield
W.	Structural	determination	of	ningpeisinoside	isolated	from	Fritillaria	ningguoensis	S.C.	Chen	et	S.F.	Yin.	1994;29:200–3.CAS		Google	Scholar		Ori	K,	Mimaki	Y,	Sashida	Y,	Nikaido	T,	Ohmoto	T.	New	cytotoxic	steroidal	alkaloids	from	the	Philippine	Sponge	Corticium	niger.	1971;172:995–1002.Article		CAS		PubMed		Google	Scholar		Dumbacher	JP,
Beehler	BM,	Spande	TF,	Garraffo	HM,	Daly	JW.	Isolation	and	structure	elucidation	of	ritterazines	B	and	C,	highly	cytotoxic	dimeric	steroidal	alkaloids,	from	the	tunicate	Ritterella	tokioka.	2007;55:1397–401.Article		CAS		Google	Scholar		Sun	Y,	Yan	YX,	Chen	JC,	Lu	L,	Zhang	XM,	Yan	L,	Qiu	MH.	2007;63:4074–9.Article		CAS		Google	Scholar		Aoki	S,
Watanabe	Y,	Tanabe	D,	Setiawan	A,	Arai	M,	Kobayashi	M.	1989;30:4981–2.Article		CAS		Google	Scholar		Kitamura	Y,	Nishizawa	M,	Kaneko	K,	Shiro	M.	2015;98:85–91.Article		CAS		Google	Scholar		Cong	Y,	Jia	W,	Chen	J,	Song	S,	Wang	JH,	Yang	YH.	2002;59:79–84.Article		CAS		PubMed		Google	Scholar		Kaneko	K,	Niitsu	K,	Yoshida	N,	Mitsuhashi	H.
Two	new	cytotoxic	steroidal	alkaloids	from	Sarcococca	hookeriana.	4-dehydroxyepisarcovagine	A,	a	new	steroidal	alkaloid	from	Sarcococca	pruniformis	Lindl.	Antineoplastic	agents	285.	Induction	of	apoptosis	in	HepG2	cells	by	solanine	and	Bcl-2	protein.	1996;43:907–11.Article		CAS		Google	Scholar		Zhou	CX,	Tanaka	HK,	Christopher	HK,	Higa	T,	Tan
RX.	1969;722:155–61.Article		CAS		Google	Scholar		Kurosu	M,	Kishi	Y.	Nat	Prod	Commun.	1992;57:429–31.Article		CAS		Google	Scholar		Pettit	GR,	Xu	JP,	Chapuis	JC,	Melody	N.	2011;72:668–73.Article		CAS		PubMed		Google	Scholar		Maxwell	A,	Seepersaud	M,	Pingal	R,	Mootoo	DR,	Reynolds	WF.	Cytotoxic	triterpenoid	alkaloids	from	Buxus
microphylla.	BMC	Complement	Altern	Med.	1996;44:2015–9.Article		CAS		Google	Scholar		Funayama	S,	Noshita	T,	Shinoda	K,	Haga	N,	Nozoe	S,	Hayashi	M,	Komiyama	K.	2004;18:205–9.Article		CAS		PubMed		Google	Scholar		Li	QH,	Wu	ZH.	Isolation	and	identification	of	zhebeinone.	Steroidal	alkaloids	isolated	from	Veratrum	grandiflorum	Loes.
1994;59:6164–6.Article		CAS		Google	Scholar		Fukuzawa	S,	Matsunaga	S,	Fusetani	N.	1989;37:2920–8.Article		CAS		Google	Scholar		Zhao	W,	Tezuka	Y,	Kikuchi	T,	Chen	J,	Guo	Y.	A	salamander’s	toxic	arsenal:	review	of	skin	poison	diversity	and	function	in	true	salamanders,	genus	Salamandra.	1992;31:3605–7.Article		CAS		Google	Scholar		Zhang	JX,
Lao	AN,	Xu	RS.	You	do	not	have	to	comply	with	the	license	for	elements	of	the	material	in	the	public	domain	or	where	your	use	is	permitted	by	an	applicable	exception	or	limitation	.	1960;633:127–56.Article		Google	Scholar		Schöpf	C,	Braun	W.	The	structure	of	cyclobuxine.	1992;267:979–83.Article		CAS		PubMed		Google	Scholar		Yu	S,	Xiao	P,	Xun	N.
2010;10:893–902.Article		CAS		PubMed		PubMed	Central		Google	Scholar		Watkins	DN,	Berman	DM,	Burkholder	SG,	Wang	B,	Beachy	PA,	Baylin	SB.	1997;44:537–43.Article		CAS		Google	Scholar		Wanyonyi	AW,	Chhabra	SC,	Mkoji	G,	Eilert	U,	Njue	WM.	2007;45:2155–64.Article		CAS		PubMed		Google	Scholar		Choi	SH,	Ahn	J-B,	Kozukue	N,	Kim	H-J,
Nishitani	Y,	Zhang	L,	Mizuno	M,	Levin	CE,	Friedman	M.	Molecules.	1998;61:955–8.Article		CAS		PubMed		Google	Scholar		Pettit	GR,	Kamano	Y,	Inoue	M,	Dufresne	C,	Boyd	MR,	Herald	CL,	Schmidt	JM,	Doubek	DL,	Christie	ND.	f.	153–279.	Two	steroidal	alkaloids	from	a	marine	sponge,	Plakina	sp.	Bioactive	steroidal	alkaloids	from	the	fruits	of	Solanum
nigrum.	et	Zucc.	191–213.	Medicinal	Plants	|	Alkaloids	Many	plants	in	the	Solanaceae	accumulate	steroidal	alkaloids	based	on	a	C27	cholestane	skeleton,	e.g.	solasodine	and	tomatidine	(Figure	126).	New	steroidal	alkaloids	from	Solanum	hypomalacophyllum.	2001;64:1474–6.Article		CAS		PubMed		Google	Scholar		Marino	S,	Iorizzi	M,	Zollo	F,
Roussakis	C,	Debitus	C.	1994;72:2260–7.Article		CAS		Google	Scholar		Fukuzawa	S,	Matsunaga	S,	Fusetani	N.	11-Hydroxyepipachysamine-E,	a	new	steroidal	alkaloid	from	Sarcococca	brevifolia.	purpurea	G.D.Yu	et	P.Li.	Acta	Pharm	Sin.	Steroidal	alkaloids	and	stilbenoids	from	Veratrum	taliense.	1998;48:519–28.Article		CAS		Google	Scholar		Voticky	Z,
Bauerová	O,	Paulík	V,	Dolesj	L.	Puqiedinone,	a	novel	5α-cevanine	alkaloid	from	the	bulbs	of	Fritillaria	puqiensis,	an	antitussive	traditional	Chinese	medicine.	Can	J	Biochem.	New	pregnane-type	steroidal	alkaloids	from	Sarcococca	saligna	and	their	cholinesterase	inhibitory	activity.	1985;20:372–6.CAS		Google	Scholar		Wu	JZ,	Pu	QL.	J	Agric	Food
Chem.	2011;8:2226–37.Article		CAS		PubMed		Google	Scholar		Attoumbré	J,	Giordanengo	P,	Baltora-Rosset	S.	2002;4:313–6.Article		CAS		PubMed		Google	Scholar		Fukuzawa	S,	Matsunaga	S,	Fusetani	N.	147.	antidysenterica[27]1512α-Hydroxynorcona-N(18),1,4-trienin-3-oneR1 = H;	R2 = α-OHFuntumia	africana[33]1611α,l2α-Dihydroxynorcona-
N(18),1,4-trienin-3-oneR1 = R2 = α-OHF.	1995;31:79–82.Article		Google	Scholar		Kaneko	K,	Nakaoka	U,	Tanaka	M,	Yoshida	N,	Mitsuhashi	H.	Google	Scholar		Kupchan	SM,	By	AW.	Structure–activity	relationships	of	α-,	β1-,	γ-,	and	δ-tomatine	and	tomatidine	against	human	breast	(MDA-MB-231),	gastric	(KATO-III),	and	prostate	(PC3)	cancer	cells.
1983;18:868–70.CAS		Google	Scholar		Wu	JZ,	Pan	XP,	Lou	MA,	Wang	XS,	Ling	DK.	This	compound	is	a	broadspectrum	agent	effective	at	very	low	concentrations	against	Gram-positive	and	Gram-negative	bacteria,	and	also	fungi,	protozoa,	and	viruses	including	HIV.	2016;36:119–43.Article		PubMed		CAS		Google	Scholar		Dey	P,	Kundu	A,	Chakraborty
HJ,	Kar	B,	Choi	WS,	Lee	BM,	Bhakta	T,	Atanasov	AG,	Kim	HS.	Bioactive	steroidal	alkaloid	glycosides	from	Solanum	aculeastrum.	2016;6:25806.Article		CAS		PubMed		PubMed	Central		Google	Scholar		Tokuyama	T,	Daly	J,	Witkop	B,	Karle	IL,	Karle	J.	The	cephalostatins.	2010;5:33–4.CAS		PubMed		Google	Scholar		Borbone	N,	De	Marino	S,	Iorizzi	M,
Zollo	F,	Debitus	C,	Esposito	G,	Iuvone	T.	Secondary	metabolite	profile	in	induced	tetraploids	of	wild	Solanum	commersonii	Dun.	2013;96:457–64.Article		CAS		PubMed		Google	Scholar		Liang	GY,	Sun	NJ.	Three	new	alkaloids	from	bark	of	Holarrhena	antidysentrica.	(−)-Veranigrine,	a	new	steroidal	alkaloid	from	Veratrum	nigrum	L.	Commersonine,	a
new	glycoalkaloid	from	two	Solanum	species.	Die	alkaloide	von	solanum	dulcamara	L.	305–426.	1995;58:625–8.Article		CAS		PubMed		Google	Scholar		Maxwell	A,	Pingal	R,	Reynolds	WF,	McLean	S.	pubescens[41]36Irehline	H.	The	bark	of	H.	antidysenterica[29]5IsoconessimineR1 = R5 = CH3;	R2 = R3 = R4 = HFuntumia	elastica[30]6HolarrhetineR1 = 
R2 = R5 = CH3;	R3 = β-(CH3)2C = CHCH2COO;	R4 = HF.	1994;4:1507–12.Article		CAS		Google	Scholar		Pettit	GR,	Kamano	Y,	Dufresne	C,	Inoue	M,	Christie	N,	Schmidt	JM,	Doubek	DL.	var.	2004;92:477–84.Article		CAS		PubMed		Google	Scholar		Choudhary	MI,	Devkota	KP,	Nawaz	SA,	Ranjit	R,	Atta	ur	R.	1990;29:969–72.Article		CAS		Google	Scholar	
Kumar	A,	Ali	M.	Phytother	Res.	Other	Veratrumalkaloids,	especially	those	found	in	V.	Antineoplastic	agents.	Steroidal	alkaloids	from	Holarrhena	antidysenterica	as	acetylcholinesterase	inhibitors	and	the	investigation	for	structure–activity	relationships.	1999;1:239–44.Article		Google	Scholar		Atta-ur-Rahman	S,	Parveen	S,	Khalid	A,	Farooq	A,
Choudhary	MI.	2019;137:104268.Article		CAS		PubMed		Google	Scholar		Cuervo	AC,	Blunden	G,	Patel	AV.	Teratagon-mediated	inhibition	of	target	tissue	response	to	Shh	signaling.	1993;28:192–6.CAS		Google	Scholar		Wu	JZ,	Tang	M,	Wang	R.	A	new	horizon	for	the	steroidal	alkaloid	cyclovirobuxine	D	(huangyangning)	and	analogues:	anticancer
activities	and	mechanism	of	action.	iv.	Purification,	antitumor	activity	in	vitro	of	steroidal	glycoalkaloids	from	black	nightshade	(Solanum	nigrum	L.).	Three	new	cytotoxic	steroidal	alkaloids	from	Sarcococca	hookeriana.	1998;49:893–7.Article		CAS		PubMed		Google	Scholar		Caruso	I,	Lepore	L,	De	Tommasi	N,	Dal	Piaz	F,	Frusciante	L,	Aversano	R,
Garramone	R,	Carputo	D.	Cytotoxic	steroids	from	Sarcococca	saligna.	Antibacterial	steroidal	alkaloids	from	Sarcococca	saligna.	1995;38:1547–50.Article		Google	Scholar		Kadota	S,	Chen	SZ,	Li	JX,	Xu	GJ,	Namba	T.	J	Braz	Chem	Soc.	Isolation	and	identification	of	alkaloids	from	poisons	of	fire	salamanders	(Salamandra	salamandra).	with	genotoxicity	on
brain	cell	DNA	in	mice.	1991;29:537–47.Article		CAS		PubMed		Google	Scholar		Page	2	From:	Chemistry	and	bioactivities	of	natural	steroidal	alkaloidsNoCompoundsSubstitution	groups	and	othersSourcesReferences1ConessineR1 = R2 = R5 = CH3;	R3 = R4 = HHolarrhena	antidysenterica[25]27α-Hydroxy-conessineR1 = R2 = R5 = CH3;	R3 = R4 = H;	7-
α-OHH.	antidysenterica[32]35Mokluangin	D	H.	1986;21:767–71.CAS		Google	Scholar		Ori	K,	Mimaki	Y,	Sashida	Y,	Nikaido	T,	Ohmoto	T,	Masuko	A.	Chim	Acta.	Wrightiamines	A	and	B,	two	new	cytotoxic	pregnane	alkaloids	from	Wrightia	javanica.	X.	Durand	&	Schinz	leaves.	And	of	crude	drug	“Bai-mo”	prepared	therefrom.	Steroidal	alkaloids	from
Holarrhena	antidysenterica	(L.)	WALL.	1997;60:976–81.Article		CAS		PubMed		Google	Scholar		Qiu	MH,	Yang	WS,	Nie	RL.	Isolation	and	structure	elucidation	of	new	alkaloids	from	Fritillaria	delavayi	Franch,	Shiro	M.	2003;422:313–7.Article		CAS		PubMed		Google	Scholar		Nishimaki	H,	Kasai	K,	Kozaki	K-I,	Takeo	T,	Ikeda	H,	Saga	S,	Nitta	M,	Itoh	G.
1996;67:223–6.CAS		Google	Scholar		Ripperger	H.	1994;57:587–96.Article		CAS		PubMed		Google	Scholar		Sarg	TM,	Glombitza	KW,	Hafez	SS,	Farrag	NM,	Abbas	FA.	1993;33:925–8.Article		CAS		Google	Scholar		Siddiqui	BS,	Begum	S,	Usmani	SB,	Siddiqui	S.	Agrochemicals.	Alkaloids	from	Buxus	species.	1979;20:3737–40.Article		Google	Scholar		Xu
DM,	Zhang	B,	Xiao	YW.	Ann	Chem.	Chemistry	and	biological	activities	of	buxus	alkaloids.	2008;69:1565–72.Article		CAS		PubMed		Google	Scholar		Sanchez-Mata	MC,	Yokoyama	WE,	Hong	YJ,	Prohens	J.	201–32.	1934;514:69–136.Article		Google	Scholar		Schöpf	C,	Koch	K.	1991;26:231–3.CAS		Google	Scholar		Lin	G,	Ho	YP,	Li	P,	Li	XG.	Action	of
solamargine	on	human	lung	cancer	cells-enhancement	of	the	susceptibility	of	cancer	cells	to	TNFs.	FEBS	Lett.	A	new	steroidal	alkaloid	from	bulbs	of	Fritillaria	hupehensis.	1996;42:543–5.Article		CAS		Google	Scholar		Friedman	M,	Levin	CE,	Lee	SU,	Kim	HJ,	Lee	IS,	Byun	JO,	Kozukue	N.	Changes	caused	by	included	enzymes	in	the	constituents	of
Solanum	nigrum	berries.	Steroidal	alkaloid	glycosides	and	phenolics	from	the	immature	fruits	of	Solanum	nigrum.	2002;57:21–8.CAS		Google	Scholar		Choudhary	MI,	Shahnaz	S,	Parveen	S,	Khalid	A,	Mesaik	MA,	Ayatollahi	SAM,	Atta-ur-Rahman.	1984;19:131–6.CAS		Google	Scholar		Grančai	D,	Suchá	V,	Tomko	J,	Dolejš	L.	2008;27:2534–6.Article	
Google	Scholar		Kim	JY,	Son	E,	Kim	DS.	Google	Scholar		Ripperger	H,	Himmelreich	U.	Chemistry,	bioactivity	and	geographical	diversity	of	steroidal	alkaloids	from	the	Liliaceae	family.	Studies	on	the	solanaceous	plants.	7α-hydroxy-conessin	und	Holonamin,	zwei	neue	Basen	aus	Kurchi-Rinde.	Alkaloids	from	Veratrum	album.	2003;17:61–6.Article		CAS	
Google	Scholar		Fukuhara	K,	Shimizu	K,	Kubo	I.	1982;21:187–92.Article		CAS		Google	Scholar		Wang	G,	Rong	MQ,	Li	Q,	Liu	YP,	Long	CB,	Meng	P,	Yao	HM,	Lai	R,	Luo	XD.	2000;56:3133–8.Article		Google	Scholar		Huo	SJ,	Wu	JC,	He	XC,	Pan	LT,	Du	J.	antidysenterica[32]14HolonamineR1 = α-OH;	R2 = HH.	Zur	Konstitution	des	Leptinidins.	2008;25:612–
30.Article		CAS		PubMed		Google	Scholar		Jiang	Q,	Chen	M,	Cheng	K,	Yu	P,	Shi	Z.	Cortistatins	E,	F,	G,	and	H,	four	novel	steroidal	alkaloids	from	marine	sponge	Corticium	simplex.	1992;31:2933–5.Article		CAS		Google	Scholar		Khodzhaev	BU,	Khodzhaeva	MR,	Ubaev	K.	Solanidane	and	iminosolanidane	alkaloids	from	Solanum	campaniforme.
2009;80:25–7.Article		CAS		PubMed		Google	Scholar		Gao	L,	Chen	F,	Li	X,	Xu	S,	Huang	W,	Ye	Y.	1983;22:2102–4.Article		CAS		Google	Scholar		Ji	Y,	Gao	S,	Ji	C,	Zou	X.	Pharm	Biol.	Plakinamine	M,	a	steroidal	alkaloid	from	the	marine	sponge	Corticium	sp.	Google	Scholar		Evans	R,	Cham	BE,	Daunter	B.	Homobatrachotoxin	in	the	genus	Pitohui:	chemical
defense	in	birds?	Eur	J	Pharmacol.	New	triterpenoidal	alkaloids	from	Buxus	sempervirens,	Z	Naturforsch.	No	warranties	are	given.	XIII.	A	second	substitution	allows	26-amino-22-hydroxycholesterol	to	cyclize,	generating	a	piperidine	ring.	Pregnane	alkaloids	from	Pachysandra	axillaris.	1995;58:1662–7.Article		CAS		PubMed		Google	Scholar		Zhang	JX,
Lao	AN,	Huang	HZ,	Ma	GE,	Xu	RS.	1990;29:359–61.Article		CAS		Google	Scholar		El	Sayed	KA,	McChesney	JD,	Halim	AF,	Zaghloul	AM,	Voehler	M.	2001;64:842–4.Article		CAS		PubMed		Google	Scholar		Kam	TS,	Sim	KM,	Koyano	T,	Toyoshima	M,	Hayashi	M,	Komiyama	K.	2012;60:3891–9.Article		CAS		PubMed		Google	Scholar		Devkota	KP,	Lenta	BN,
Wansi	JD,	Choudhary	MI,	Kisangau	DP,	Naz	Q,	Sewald	N.	J	Org	Chem.	Conessine(Figure	132)	from	Holarrhena	antidysenterica	is	also	derived	from	pregnenolone,	and	requires	two	amination	reactions,	one	at	C-3	as	for	holaphyllamine,	plus	a	further	one,	originally	at	C-20,	probably	via	the	C-20	alcohol.	1980;28:3711–3.Article		CAS		Google	Scholar	
Kang	CH,	Han	JH,	Oh	J,	Kulkarni	R,	Zhou	W,	Ferreira	D,	Jang	TS,	Myung	CS,	Na	MK.	1981;20:157–60.Article		CAS		Google	Scholar		Xu	D,	Wang	S,	Huang	E,	Xu	M,	Wen	X.	Crystal	and	molecular	structures	of	the	alkaloid	verdine.	New	triterpenoidal	alkaloids	from	the	leaves	of	Buxus	papillosa.	61–108.Book		Google	Scholar		Kanga	DD,	Ayyar	PR,
Simonsen	JL.	Triterpenoidal	alkaloids	from	Buxus	hyrcana	and	their	enzyme	inhibitory,	anti-fungal	and	anti-leishmanial	activities.	1985;21:343–4.Article		Google	Scholar		Christov	V,	Mikhova	B,	Selenge	D.	Chem	Pharm	Bull.	Anti-inflammatory	properties	of	potato	glycoalkaloids	in	stimulated	Jurkat	and	Raw	264.7	mouse	macrophages.	New	bioactive
steroidal	alkaloids	from	Buxus	hyrcana.	A	new	steroidal	alkaloid	from	the	bulbus	of	Fritillaria	wabuensia.	Acetylcholinesterase	inhibitory	activity	and	molecular	docking	study	of	steroidal	alkaloids	from	Holarrhena	pubescens	barks.	Steroidal	glycoalkaloids	and	molluscicidal	activity	of	Solanum	asperum	Rich.	2005;15:2637–40.Article		CAS		PubMed	
Google	Scholar		Yang	ZD,	Duan	DZ,	Xue	WW,	Yao	XJ,	Li	S.	Two	steroidal	alkaloids	from	Buxus	longifolia.	2016;21:1125–30.Article		PubMed	Central		CAS		Google	Scholar		Atta-ur-Rahman	S,	Ata	A,	Naz	S,	Choudhary	MI,	Sener	B,	Turkoz	S.	Pregnane	alkaloids	from	Sarcococca	hookeriana	var.	J	Chem	Soc	Chem	Commun.	J	Syn	Org	Chem	Jpn.	Int	J
Cancer.	Google	Scholar		Greenhill	JV,	Grayshan	P.	1982;17:355–9.CAS		Google	Scholar		Xu	DM,	Wang	SQ,	Huang	EX,	Xu	ML,	Zhang	YX,	Wen	XG.	Mar	Drugs.	A	steroidal	alkaloid	from	Veratrum	oblongum.	1996;43:903–6.Article		CAS		Google	Scholar		Atta-ur-Rahman,	Khan	MR,	Choudhary	MI,	Iqbal	MZ.	233–60.	Alkaloidal	glycosides	from	Solanum
dulcamara.	III.	Structure	of	pingbeidinoside,	an	alkaloid	isolated	from	the	stems	and	leaves	of	Fritillaria	ussuriensis	Maxim.	2005;70:295–303.Article		CAS		PubMed		Google	Scholar		Devkota	KP,	Lenta	BN,	Choudhary	MI,	Naz	Q,	Fekam	FB,	Rosenthal	PJ,	Sewald	N.	1995;60:608–14.Article		CAS		Google	Scholar		Phillips	ST,	Shair	MD.	Three	new
alkaloids	from	Veratrum	grandiflorum	Loes	with	inhibition	activities	on	Hedgehog	pathway.	Science.	1994;57:52–63.Article		CAS		PubMed		Google	Scholar		Pettit	GR,	Ichihara	Y,	Xu	J,	Boyd	MR,	Williams	MD.	Antinociceptive	activity	of	steroid	alkaloids	isolated	from	Solanum	trilobatum	Linn.	2018;131:112–8.Article		CAS		PubMed		Google	Scholar		Zhou
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