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~ BR1Jfi REVIEW QN PENTACYCL1C !RlTC~!;.E~OlD LACTON~S 

Neture ia a etora houea of various ~hlillicele, both inor;enic and 

organic. ~mang ths diff•rant clas5ea of netutel products reported to be 
1 

praaent in ths vegetable worldt 'turpenas' ia one • Most of the naturally 

occurring terpene hydrocerbana have the gnnatal fo'UIUla (CSHO}n end the 

value of •nt ia detinad ea the baeia at cleasitieation. On this beGis, the 

terpenoe are cleaaifiad aa fallowa 1 

(e) Heoltarpana (lsopt-ene), c5tt8 

(c) Seequiterpene, c1~24 
(a) Seatertarplll"ut, c25"'40 

. (g) Tetraterpena (Carotenoid}, c40H54 

(h) Polytarpena (CJis)n 

(b) Monoterpan~, c1c11 16 

(d) Di terpene, C2cf132 

(f) Triterpene, c30H46 

Thua, the terM tr.ltarpenoide fafara to e group of na~ur~l products 

contaning t.hirty au-bon etoma on aix iaoprenc unit&. This dafini.tiont though 

ganorelly epplicabla, ie by no Mesne rigid, eince savar.l aUbstences ~hich 

contain •ore or 1••• than thirty Cilrb~n • toM• and eleo thaae 1111hic:h c:ta not 

atrictly follow th11 ieopren• rule hzve been 1aoletod end charecter!zad ee 

td.terpenoids. Aided by the eveilability or highly aephieticat~ad phyeico-

chemical teehn1quea end the cavala~anta in b1o;enat1c thaor1es, iQolet!on 

end ir.i~nt.ificeUcn or 11eny complex trJ.terp.noida heve been echievetl. 

The preaent write-up will mainly d•el with aose aapeet of triterpenoids 



emphesleing on deteUed survey of literature on pentecyclic t.ritarpenlil 

lectonee r'elevl'lnt to the present work of the euthor. 

A large number of triterpenoide of biogenetic interest have been 

isolated from plants of different t'emilias end heve been cleasified cil'\ 
'. 

the beeie of cerbocyclic rings occurrin9 therein. 

l:Le!.. 

a) {1 cyclic 

b) Monocyclic 

c) Bicyclic 

d) Tricyclic 

e) 
. 17-16 

Tetraclyclic 

(1) Methyl eteroid typfl 

{ii) Tetrecycloequ~l~ne typll 

(ill) Shitmon~B typt>J 

r) Penta cyclic 

Txpicel oxemplee 

10-13 
Squalene 

. 14 
Pre-equelene 

Len sic A cld 
15 

. 16 
Plelebericel 

Dammeredienol 

20 
Onocerln 

:Z1 
Sh.ionone 

19 . 

Of the various typu of tritarpiafloide, penteoyclic ones form th~ 

largest group which ntHHl• ••yater!l!ltic cll.losificfltlon. The first eystetllrJUc. 

23 
cleeEification of pentecyclio trit.erpenae 11188 ette~~Y~pted by o.Jeger h~iii~ 

. 24 
then by O.E.IIlhita 111ho cleuified theee compounde into eix major groltr~is 

e.g.· Olaanl!l.ne, Ureane, Lupane,. Terexeetana, Terexerene end friedelane .. 

3 
Based on the different ekalab91 patterns, Helsel end Alpin end Remtogi 

7 . . . 
et el classified .all the known pentecyclic triterpenee into five majot· 

systems which were fur'ther subdivided into different groups dspendi.ng ~n 

their stereochemical and structural variations as enumerated below : 



1 •. A rborpne, 1. 

2. Hopane system 1 

e) Compounds with unchanged hopene .skeleton,! 

b) Compounc!o with iso-hopene (=21-spihopene) ~skeleton 

c) Compounds with rearranged hopene skeleton 

{i) Ea Ca•friedo (fernene, .!£) dEirivfltivs 

(ii) E 1 A -friedb (fill cane, ll) dwrive tivra 

3. Lupane syetem IJ ;· 

e) Somp!)unrJUI ltl.i th t.trlr.:hangmd lupane &ki!SlitOn 

b) CompOillldN ~iU1 r~~~tshQed lupen~ •ksleton -

( i) J\ llc:1bo tulHn, .11. d ari ve U ve 

(il) Tu:·mxeetL~nce, .i derivative 

(iii) Ceeno th6t'H9t, j~ durivfltivs 

4. · Oleanane system 1 

a) Compounds with unchen9ed oleanane raksleton, 1. 

b) Compounds with rearranged oleanane ekelaton 

(1) 0·-friedo (Te rexerane, .§) derivative 

(ii) 0 : c-friedo (mul tiflorene, ,li) derivetive 

(iii) 0 I 8-friedo ( (ilutena, 1§.) del'! ve tive 

(iv) 01 A -frieda (friedelene, .2_) derive tive 

s. Ursane system & 

e) Compo uno a with unchanged ursene skeleton, l 

b) Compounds with rearrengad ursene skeleton 

(i) D 1 C-f'riedo (beuarene, ~) derivative 

(ii) D = A-frieda (eupacene, .11) derivative 
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Due to the. advancement in analytical aids, it has been possible to 

isolate and identify more complex 'type of tri terpenoids. Some of these 

skeleton types and examples of some members are given i.n the s~quel. 

Car~o:1 skcleto:-~,; of pentacyclic trlte::pcnol~ iC3ol 

JO 
JO 

l -~ 

Oleanane Ursane 

29 

)~o 

~ ~," ·w. 
-~ "' 

i...•..1panc 

~-----------------4------------------_, ________________ _ 

-.1 
30 

i 

! i 
Tara~astane Taraxerane Friedel anc 

D-F r ie doole a:1ane D :A-Fr ie·j-:>ote·anane 

2 .§_ 

A..•-!:JOrane Hopanc 

~~-------------------r--------------~------~~-----------------~ 

10 .. II @ 
Ferna.•e Fil icane Allobetullin 

" E :C-Friedohopa."'IC E :A-F r ie 4ohopa.he 



_J •' ·-

13 -
Ceenothane 

16' ---·-
Baurane 

I 19 L_ Seict.: 

30 

I 

Mult'iflorane 

DIC-Friedooleanane 

. Eul?.aC.flilC. 
E :.A-FriedQJrsanc 

.l 

IS -Chutane 

D :'13.-:!riedooleanaoe 

~~::·" 
@ 

Serratane 

D:A-Friedolupane · 

(l8~,19a-H-form) 
- --·-· ..__ ......................... ~"""'·-

D :C-Friedolupane 

(19,.-H-fonnl 

. \ 

________________ ..... 



Examples of tritHrpene bearing unusual types of skeleton : 

0 : 
: 
! 

Meliacin (l£1.) 

OOH 

Officinelic acid (22) 

Sslanno1
26 

(24) 

·. 

Sipholane (1J) 

-----0- angeloyl 

Hispidin B 
25 CnJ 

(;o 
:V 
I 

.. lid 27 
f 2r )• r'~'CC2tano e ~2 
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u 1 n 

·00 1::::::..._ 
I 

I 

I 

isobutyi.Q... ___ _ 

~((.,· 

) .... 
~-

. 
I 

OAc 

28 
Chukrasin A (26) 

OOMe 

Hispidili A 
25 (~) 

0-
1 

30 
N eospirosupinenonediol ( 30) 

' ' 
HO 

. 29 ( ) Tricoccin S8 ll -

····< 

-:. 

... \ '· 

.'.'I 
!• 

:50 (~)· Spirosupinanonediol ~ 

... ,,. 
'. ~ 

'•". 
• .. 
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A brief description is given h~re regerdiny the process of isolation 

~rd identification of triter~enea. 

Triterpenoide occur in nntura att~ter i.n the free state or ~s s~:~nonino 

Tho free tri torpenoide are generally J,eole t.ad Jr1 purl! ew te by !!Olvent 

p~tredt.ion follows.d by column chromatography or the extrect on elumine or 

el.Uce gel. In the cese of ~epon~ns, thm tritetpene moiety le isoletad by 

add or enzymatic hydrolysh. It is tote noted that at U.mee acid hydro-

tyeis method do bring in formet~on of artefacts end enzymatic hydrolyeie 

i~ not al~eye ~holly eucces~ful. Some newer techniques heve been report-

31-33 I 
ed over the yeP.rs for the purpoee. 

34 
TLC end GLC permit quick detection end identificetion of triter-

penoids. Panaxediol mnd pen~xetriol on tre~tment with 100 fold or 

(3 -nephthyl chloride in pyridine et room tempereoture 9ive the stable 

35 
naphthoetas which f!re flnalysed by TLC duel chrometoec~nnere • A new 

GC method for the determination of ginseng sapogenine as their ecetylE~t-

36 
e9 products uaing N-methyl unidezole as cetaly~t hea been described • 

Among t.hB methor::\e the t are now morir~ f':t·eQur:mtly employed, mention 

1n~•Y be made of HPLC, Droplet Cour1ter Current Chromatography. The edvent.aga 

wj.th HPLC m\,thod, unl.tke UC, it, d9lll&.nat requlre derivethatlon. Techni-

. :57 
q!Jnm hr:~ IIA b1HW1 cjuar.:rlbnd in ttH! li tert' tura .• 

Gt::.~',S i!!l Uflod ro·r Nlpld d£Jtf.!rltioq !!Jlcl (IJC9Hmtlt..ton of trlt.rn·o~r~no~tJa 

3111 
tri terpenen f'tom licorice I'IJot !' ., 



I 
Elucidation of structure ia only possible by deciphering ell th• 

in forme tion ebout the perticuler molecule derived from the epplicEI ti,:m _ 

or IR, NMR, PIS, ORO/CD, X-ray cryatallogrephy. The rT-IR technique !li~Pi 

f~und very useful for structuu elucidetion of two non-triterpene k~toj"Hnl5 

39 
with the lenostllne ekeleton • 

13 . 
NMR spectroscopy, particulerly C N~R spectroecopy is now b~ing 

13 
frequently employed in triterpene structure elucioation. C signelEJ to 

40-49 
~pscific carbons of veriOU$ skeletons have been determined o 

Internuclet>r doubl-e reeon~nce (lNDOR) end bnthenide induced Gtllh 

studies are rrequ~ntly reported for etareochemicel assignments of triter·· 

-50-51 I 
penoide • Complete ee~:~ignments or the carbon frequsncj.eo of 16 ~ol.~!~f•·h 

18-en darivP.tivee ht~Vfl been ~cco"lpliahod by me!!nB or Sf'(lRD end NOFlD ib>tpill­

S2 
rimsnts ueing shift roegent toohniq~ee • 

a1-epactroocopy (20·-J NMR) hee been used to assign l'lll the pOflkl!ll 1" 

5 :3 ... ; 5 ,!j, 
the complex !lpectre eo well es to derive' the structure of triterperw~ri•B · · ~ 

Predhen et el heve racantly employed the 20-INAO(QUATE NMR techniq~~ qr1 

unveiling the fiC t~l stJ·uctl..!rll of oclolectona e~d ri9le ted tri terpef!~iti~ 5~. 

0 thei' intpOI'tlmt physice~ methc,Jde neceeoflry for complete .,truc:tuJ;-n 

alucidetion ere Mess mpacttom~try6 , Molaculer rotation m~esurement, bA~ 
6 56 . 

end CO , end X-rey orystellcJgl'f}P.hYr ~erton 11nd Jonu• heve weed t'loJ.till::u-ln:l' 

the h(lllp of X-l'liY orywtAJll.iUQl~~ptiy on(l can aobbl.hh ttw mt.or1Jot~hnr1111:lw;.t~• 

of most compU.ce1 hlif t.,~:c·pl!lrHdcl~ii e.g. epifl:·iBdtdinol 
57

, t•f' FJ.oineli.c ~~~i l.1::i::).:.l J 

59 60 
tH1lC8l'8QSnin , SiphOli~llOl ~;~nrJ mephOliiJf\OrlEl • 
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Tetrecyclic lanostenca typo triterpene ere common in fungi 
6

;
9 

.. l'h® 

penteoyclic triterpenea are found elmoet eol&ly in the photoeynthet.lc 

occ~ur mei.nly in fat'IHiv .llchtllllfi and I)!PIIItt mlcix·cwt'!Jim.1.slll. In fornt Ol'li!i !''·;.rn·:, 

(faronens, edirmtwnol fill.:i.oet'\!3) \1Jhich lilu t.IHI 3-·dao>ly ... hopenee I!Hiif fpn. 11rtl 

2, 3-.axide derived ol~on"'ne-typ~ tt·.t 1:.1~rpll)ne11 h~~e be~un reported frCJ!111 t1i11:l f ~r'l:fll!f. 

of the ga11ue Polypod.~i..tm 15 ·j o j •• f:txo-hclp,~nclida occ:UL" in e f'ew f&Jmil!a.lll Ql1' 

Angiospermae, 3-deoxy-'EJxtenr:led' ~opl'mtile ere cherec:terietic of cox·t;lli:Jlri ot·b~.1p~i 

of micro organism. 

In lichen, pentecyclic triterpanae era relatively common but thi3:lx: 

skeletons (etictane, hopene, fernane) are derived from direct cyclba tion 

0 r squalene. 

Gymnosperm seem to le•?k pentecyclic triterpen11e. 

Squalene -2,3-0xidE! derived t.d.terpenes with fivo aix membeq:~d ~·~.n~$ 

. 62·.-64 
(olesnane, ux·sene end r1aleted types) mainly occur in Angiospsrmem ' b 

ln sediments like oll and (brown) coele, the presence of oleanennt 

·and ux·sena type tritrerpene point to the s&dimentstion of Angiosp&rlll..,'!=ltiir:t,Jai:J 



thet the Angioeperme heva developed oince then. 

Biological A cti.yi ty end Tri terpanes Structure 1 

\. In the plent kingdom the triterpenes form a continuum ranging 1·cr:nn 

very lipophilic compound on the one hend to very hydrophilic substence on 

the other hand. In addition to performing structural functions many triter-

penes end their derivatives displey a wide renge of physiological end p'1inr'-

mecologicel e.ctivi till• ~ The l.e tter ere probebly largaly beoed on t[l~ se!lita 

mechanisms as ere the ecological ectivi tiee. The compounds may a ffet::::"t. rilt:ll~·~ 

~IS 
brene utructurel and may have cytotoxic (entimicrobiel) properties .• 

r.xemplea or· biljicigically ~ctiva triterpene• ere giver'l below 

1. f -amyrin 

2.t(-tf-emyrin ecteta 

3. L upoo l e 019 t.s t.e 

4. Cycll)e:rtenol & "2'4-•l'nl!ltl1ylena 

a ycloa r tenol 

5, Mytenfolic ecid 

6, Meytenfoliol 

1. Moronio acid 

9. X eor.l.n 

9. 11'1 elien t:ciol 

Activity· 

6(: 
SUmulera vl!lgetetive Q~'~II)Jth ' 

or the fungus 

67 
Anti inflemm~tory 

68 
Beohrioet8 tic 

6~ Hypocholeeterolemi:t: · 

ectivity 

Anti leulceemic prcipert.l¢1!!1''flj 

Do 

/1 1'1 tJ.mil)rob ie 171 

. 7;1 •• 74 
II n t.i. f liHUdtm t 

Del 
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Triterpene 

10, Toonecilin 

11.· Lupeolactone 

12, 25-hy drox y V 1 t..t) 

13, fusidic acid 

14. Seco-ring A dett .. crf 

E:buricoir. "cil:.1 

Hi • Ce le min thedJ.c•l 

Hi. Sonde,ti~r'lql 

17. Siereeinol.ic aoir.l 

18. C urcubi te clna 

19. f¥1elbcins 

20, Ring A eeco limonoide 

21 ~ Quassinoide 

22, Saponine (tritsrpene) 

23. Gymnemic scide 

24, Bufedienolides 

25, With~nolidee 

26. fesciculole 

27. Lantadane A 

( 22-angeloyl ll>tyoleFirlolic ec:ld) 

Activity 

72-74 
Antif'eedent 

. 76 
l'typolipiderm1c 

Bone calcium 76 mobil.hm t.l!.cm f.r, 
' ' 

men 

Antibacterie~ 77 
end AnUv.i.~·n.i 

. 78 
Anti bf.!ot.erlel 

. ? 1V 
Di.dnfuctltHit". propflrt.1.1:7·1! · 

A;,u beot.arhl
80 

6() ' .. 
Antheptic end Ariqc,~..l.t/.,W/ 

I~'' tHoedent, cyto t.O~;i.~' a·t 
fiJngiDhtic 

1 nsecticiclel 

Antifaadent, 

properties 

fl :? 
p raper ti ~1111 

. tn 
ineec tic1d.!: .. l · 

Antineopleetic, entivir~l._~hti­

mele rie 1, entiameobic, l!ir,t.i f Elt:l~llh t 
.04 

and insecticidal propertieG 

Anti microbial, entivi1•al;, mollu-· 
' ~i5 scicidel, antifungal, cyto1<ic 

activity 

85 
Antivirel ectivity 

Ce rdiotonic 
66 

Antimitotic, canceroetetic, rmti-
. i5G 

biotic, insact-repllent E,lct,L\/j, ty 

Plent growth inhibi to1:s, eht:1L-
. 8~ ' 
microbial activity 

87 
Todc to sh19ep 
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S~me examples of triterpenee with verioue functional groupe ere 

given below : 

(A) Neturelly occurring seco-ring A tri terpenoids : 

Source 

1 .. Ngc~enthe~ 

flFbOtfiSti! 

2. Do 

3, Quercus 

4. Cenerium 

mu~lleri 

~. ~-~~­
domes.ll.g,!:!!fl_ 

6. Schizeendre 

til jrs 

Compound 

Oemmerenolic 

ecid 

Nyctsnthio 

!!Cid 

Roburic 

eoid 

c~nneric 

acid 

I.E~rHd. o 

cH;I.d 

Nigreno.lt: 

ecid 

Skeleton type 

Oemmerolenou-

tans 

·Oleenene 

Ureene 

Lupane 

· Onoctlll'iiHHt 

Cyclolenoe·· 

UlriB 

Group 

3, 4-:-seco J 

A 4(29 ), 24 

20..0H a3-CooH 

3,4-eeco; 

~ 4(23), 12 

3-CooH 

3, 4-seco J 

~4(23),12 

3-CooH 

3, 4-eeco J 

~4(23),20(30) 

:5...COOH 

:~, 4 1 21, z:~., 

d.l,.etiO 

b 1, 4(23), 

14(27),22(2!/J) 

3,4-•eco J 

9,19 cyclo J 

b 4(28), 24 J 

3, 26-( COOH ) 
2 

Ref 
--~ ... 

~8 

M 

89 

rJ 'I 

.I 
I 



'14 

Souqae £2!n.mwrut. ~J5.@!.J~ jon tYPJ!, Gro~,;~11 fi 'jd ... ~;·, .. 

7. Alnue A lnuse rio Dammerane 3, 4-aeco J ~13 

eerrule- ecid }.. 4(28)t 

to idea 20, 24-opoxy J 

3-COOH 

e. Entsndro- Entrendo- Euphf!ne A-seco; 94 

ehregme lide ·/::.7,24, 

engolense 3-5 lectone 

9. Sapium Sebiferic I sohopene 3-4:..eeco; 95 
ae\?iferum ecid A4(23),20(29) 

3-COOH 

10. 1 rie Iridoger- Ambrene 2, 3-1 B-disaco 96 

germenia menol ~2(7),14,18,22; 

3,10 21-(0H ) 3 " 

1-CHO 

, , . I!! !J!u~nge Musengic Ursene · 2,3-saco, fJ7 
cacrOQOidee ec:ic:l 16,19-(0H)

2
, 

2,:5,28-(COOH) 3 
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(B) Naturally occurring pentecyclic triterpene alcohols ' 
i,OUICJ ~omeo'm£ !)ke!et2n _txea Grouo li!t 

1 0 Perm ala_ LauootyU.n I\ lope nee 6~J16f1 22-0H 96 

laucot:t-

.ll.u.. 

2· b ycopodi!Jl!l. L'ycocl.eva..- Serr~a ~ne :5o( , 2.1(3., 24-0H 9~ 

g1eyptum k. nol 
b14 

3. SUo!!_ Subetllncla Stictsne "'f• 22 0( -Qti 'JtHI 

coronets VII 

4~ W.!'l91!lt. tlrsediol llrsene 3f,21ot ..OH, D 12 10'1 
of'ficina,l.ifl 

5. fu'.£11..0.£~ Octeridrol.ol frhdmlene 3o(-OH, 29-CH 
2
ot-t 1~2 

E_Ctfndra, 

5. lli,Fhidio.n. Glochitlol L'-'1)!9n• 3r~.{IH' b1' 20( 2.~) llf,;•·.: i 

!U.J..9.3.!JU!!!!. 

., . f_Rst~S!.£X12.;:. D~n:·vU p:liol 6 tie:t,~n e 'Jf, rill•~ ..o(OH) :2 ''IIi'' 

tH~ l.la £.!.!. 
tB~!t? !.r! ".! . . 

B. Lydopodium W igh tiemJ.t A SarN~teno 3f· 14f• 2op. 21{!p 'HH! 

U~J.ghtienum 24-(0H )
5 

} 0 Fro 
"IJ ·1992 



s. Beyuh TrJ,t•rPitl'l• 

Rnnt.lfolie 

10, l.E.U211'0~!l Kere»nnididl, 

klrUow&t 

11. U21W.W. 
nU1toe 

~~ 16 .. 

Gtoyp ~ • .ff .. . t 

3(3 ,115(3 • 28-(0~ ~~ 1) 1t}ill 
.420(29) . 

(C) Soma e~eMpl•o ~t p4lllf ¥·uh~tionel g~oup buer1"Q pahtecy~i~$i 

ttiterpena I 

1, P!ce Compound-A Serretene 3f-{JtH~, 21f.:. OH 'j[)g 

eitcheneis 

2. Pechne~nd£B Cerin rriadelene 2ot-oH, 3-oxo 1id . 
ter111inel1a 

3. Bursar! Bemulin Lupene 3o(-{JH t,620 ( 29 ) , 111 

!£!dl 28-CDDH 
3....jo25-epoxy 

,(: 

--
·q~ ... Trecl:!J§!!!Ji! o .... attty~- Friedelene 3p-oAc, 26-CHO . 

zeylenice trich,denel 

s. i~~re~ 21..0 111\ZOyl . Oleanene 3f• 16'(, 2~, 28-(Q!'i 14 i1l3 
orf&cina·l~e bu·ting~o .. 14-NOtJ140(-of'le • '• 

Qft\0111 2'1f..()COt6H5 

';-

1 
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~aures -~~t ~~~. tta. il!WP 

6. Peeudo-- 22 -hyctraxy St~~tene 2 at( -oH , !5•0)(0 

c;r:gheUeE&! atic:ten-3 one 

ap. 

7. Neriu11 Ol·~aanderoUc Ole&nene 3f-~~ydroxyphe-

O!eandS'!£ .· acid noxy-11( 11uthoxy-

12o(-hyc:sroxy-20-

uraen 28-oic 

acid 

··-

(0) (Nor) tri terpenoid peroxids heving pentecyclic polyfuncUonel 

group (only one:~o~pound repartees eo fer) I 

1. §iapium Beccetin Oleenene 20\,lf-(OH) , 

"L!-1_5(16),14-17 

paro)(lde 

r .. , j,,i~· ', 

i 'l ~ 

1'i~ 

Aftrn· providing e f"lll!l ~Xslllphs or v~tJ.oua typ., or tritUJ'pen .... ~i~l'" 

tionlild t~bove, en etti)IIJJt h 11ec1e htre to record in de~-,il tho pantecyc~i~ 

trit~Jrpanu lectones eo hr iao;t~tii~ enp ldenUf~ed l,llhich beera relevehdf1 ~R 

ouJ• pr&eunt 111Drk. 
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2. 

3. 

~'. 

L 

11 

Naturally occurring pentacyclic triterpene lActones s 

Nama ana some 

physical de t.:~s 

1hurberogenln 

0 
mp 283.5 

[c~..__70 +11° 

Stella tog en in 

0 
mp 317-9 

Ld-_.7 D +36 0 

Oumortieriganin 

· c:3oH 46° 3 

0 
mp 292-5 

1~7· -19° 
- - D 

S true ture 

_jj_ 

··c=o 

0 

HO 

Sou.rce and 

Reference 

Cactus 

(Lema ireocera as 

thurba ri) 

0 j ra s i, C • e t al . 

(19!05) ~~·~· 
?.££_. 77, 5330 Marrk, 

M. et al (1967) 

;!_.£!:£l...Ch em. 3 2, 

3150 

Cactus 

(L. thurbari) 

Djarassi,C. et al 

( 1 9 55 ) .2 .A m • t hem • 

22£.·' 77' ·5330 

Mark,JYI. et al 

(1967) J_.~.Cbem. 

32, 3150 

(Maxicun cactus) 

L emia reocereus 

dumortieri 

_DjarassipC. et al 

(1956) ~~.Chern. 

2.££_., 78, 5685 



lli Name and some 

Ji2.:. Physical datas 

4. Oxyallobetulona 

c3DH 46°3 
0 

lllp 331-2 

{d._7D ·.a4o 

s. Oxyba.tulln 

c3oH 48°3 

6. 

7. 

- 0 
mp 345-6 

!.0<._70 +47° 

Gypsogenin lactone 

C:SOH 46° 4 .. 
. 0 

rnp 330-,1 

[CI~} 0 +30° 

5 t'(yphnodendron 

sapogenin'f' 

0 

HO 

HO 

Ho 

u 19 ... 

5 true ture 

. 
CHO 

Sourse and 

Reference 

Je-rolim IJ. at al 

(1958) ~.!.D.£. 

1142. 

I ka n , R • e t al 

(1960) J_.Chem.Soc. 

893 

Do 

Khorlin,A.Ya et al 

(1962); Zhurn 

Dbscei Khimii, 32 

782 

Tursch,B. at al 

(1963); 2·1Wl· 

~· 28, 2390 



lli 
ti2.!.. 

a. 

9. 

Name and some 

Physical detas 

5 tryphodendron 

sapogenin 1 8 1 

c30H 46° 3 

mp 240-3° 

f:cJ.~} D -1 6 o 

3, 16-diacatoxy-

12-en-Dleana-28-7 

21-{)lide 
0 

mp 235-36 

A cO 

10. ~hydroxy-11-ursen 

28+13 -elide 

c32H 48° 4 

mp 252° 

t?~.?o +46o 

11. Phillyrigenin 

c3oH 48° 4 

mp 339-41 

/0<. 7 +23°• 
0 

S true ture 

HO~' 

0 

A cO 

Source and 

Reference 

Tursch,R. et al 

(1963); 2·~· 

Cham. 28, 2390 

Acacia consinna 

pods, K .M .Shamsuddin 

Tetrahedron 

Latters(1964), 

2055-8 

Eucaly12tus sp 

(leaves) 

D.H.S.Horn et al 

(1964), ~-~· 

~- 17, 477 

Pi ttosporium 

phillyroe 

A .L .Bekanth ,ARH, 

Cola, J .c .watkins, 

0 .'E.~Whi te. A us t. 

_l.Ch£!12.. ( 1956) ,2_ 

428 



\'. 
' . 

51. Name and some 

!!2.:_ physical data 

12.(a) Glabrolide; 

X= 0 

13. 

0 mp 360-5 
·25 f:o[70 = 76. s 

c3oH 44° 4 

(b) Deoxyglabro­

lide X= H
2 

0 
mp 274-8 

f:c{7~5 = sg .6 

c3oH 46° 3 

(c) Isoglabrolide 
0 mp 318-28 

/0(7,25 = 46 
-- D 

c_3oH 44° 4 

21c(-hydroxy iso 

glebrolide 

c3oH 44°s 

mp 304°(d) 

LOf..70 -11 (Py) 

14. Proceragenin' A 

HO 

H 

u 21 u 

Structure 

C=O 
/'· ... 

q 
' ' ', 

..-OH 

Source and 

Referennce 

Glycyr.i.hize 

glabra 

~·~·L!:..t· 
96(6) 772-85 

Do 

96(6)843-51 

Russo G. et al 

(1968) Corsi 

Semin.~.11, 

20 

Canonica et al 

(1967) Gazz. 

~.I tal. 97 

1347 

A lbiz zia pro cera 

S uja ta e t al 

Tetrahedron 

Letters(1966) 

... ·( 46 )5643-50. 



lli Name and some 

~ phvsical data 

J I ,-I 
i ' ' . 

15. . Emi~lact'one 

(J
;r · 

,Jj;. 

})'' 
16. Dryobalanolide 

c3oH 46° 5 

mp 278-30° 

IR 1765 

17. Apetalactone 

CJOH 50° 2 

mp 335 
0 

["c~~_70 +37 .5° 

18. Ursolc:Jctone 

c3DH 48° 3 

HO 

mp 252°(ac.der.) 

[q}
0 

+12(ac .dar) 

Ac 

5 tructure 

OH 

Source anc1 

Reference 

Emmenosga rmum 

alphitonioides 

J.J.H.Simas · 

(1967); Aust. 

;)_.Ch~. 20(12) 

2737-49 

Dryoba lanoos 

aroma tica 

L.Tokes(1968) 

Tetrahedron 

Letters (41) 

4363-6 

Calpohyllum 

ape ta l urn and 

~·tom en to sum 

T .R .Govind!"cha r i 

et al(1968). 2• 
~.Soc.~.(11) 

1323-4 

Helich~~rysum 

i tali cum 

Orzalaso G. et 

a 1 ( 19 69 ) Bull • 

Chim .Farm. 108 ----
.540 



.-

§..!.:. Nam·e and some 

ti2.:. physical date 

19. Jingullic acid 

20. Deoxyemmolactone 

21. Eupteleogenin 

c29H 42° 4 
0 

mp 268-272 

rO{z 22 +830 
--D 

22. Dammer Resin 

lac tone 

c32Hs2° 6 
0 

mp 234-36 

!:0-.}0 + 11·1° 

2.:.3 

5 tructure 

--l( 
' 

H 

OOMe 

II 

COO Me 

Source and 

R.e fer enc ~~ 

Emmenosoermum 

a lphtoniodes 

J.J.H.Simes · 

(1969), J_.Chem. 

~·'2.· ( 11) 

579-80 

Allanaium 

villosum 

K .Jewers(1970) 

13,814 

Eup tel ee 

poly<mdra 

M .Go to et al 

( 1970), Yakkuaaku 

Zesshi, 90(6) 

744-51 

D·ammer ~ 

S.Brewis(1971) 

.J..~.Soc .f... 
(14) 2525-9 



·: 
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51. Name and some 

~ physical de ta 

23. 

24. 

25. 

26. 

I sodeoxyemmo­

iactone 

Larreagenin A 

3fi-hydroxy-lupan 

13 -+28 - olide 

La ti foloside A 

genin 
I 

R:OMe, R: Me 

II R=OH, R': Me 
1!1 R =Me, . R'.: OH 

HO 

H 

Structure 

--J, 

' ', 

' ' ' 

I 

B 
\ 

\ 

l' 

i 
',, 

Source and 

Reference 

A llangium 

villosum and 

Emmenospermum 

alphi toniodes 

J.J.H.Simes(1971 

4, 195 

Larrea di veri-

cats. G.Haber-

mehl (1974) 

Jastus .Liebigs 

Ann. Chem.(2), ---
169-175 

Di llenia. 

indica. Nilima 

Banerjee et al 

(1975), Ph~ to-

chemistry 14, 

(5-6),1447-48 

~ kJj.folia 

(lepver;) M.Ochi 

et Al (197~) 

~·~·~· 
:~· 48(3) ,937-40 



· & Name and some 

~ physical data 

27. Li thoce rpic 

28. 

29. 

\ 

l~ctona 
i 

C~OH50° 2 
,: 0 

m'pl 319-20 
I I 

Cct7o +54 

:5j3- Acetoxy -

12~-hydroEy -

28~1~-oleenolide 

t32H5D0 5 

mp 284-86 

!~.70 +39 .1 

3p-ecetorr.y -12-

oxo-2B-t13 -

oleenanolide 

c32H 48°s 

mp 287-9 
0 

L'!~+3ao 

30. 11~, 12~-epoxy­

:p-hydroxy -

28713p-oleensno­

lide 

c3oH 4s0 4 

mp 329-31 

["«_70 +45.3° 

Ac 

A cO 

Structure 

t-, 

Source and 

Reference 

LithOC8I'[JUS 

i rwinii. W .H. 

Hui et al(1975) 

617- i9 

Rhodomyrtus 

tomentose. lL'. 

H.Hui et al 

( 1976), Phy to-

chemistry, 15, 

1741 

Rhodol$lyr~ 

tomentose. W. 

H.Hui et al 

(1976), Ph~to-

chemist.n., 

1741 

Rhoriomyr tLJs 

tom en to~r_. 

1 5' 

W .H .H ui e t Al 

(1977'),- Phyto-: 

1741 



lli Name and some 

fi2.:_ physical de ta 

31. 3ft-hydroxy -

13o(-H -28-91 2~-: 

ursanolide 

c30H 48° 3 

mp 385-86 
0 

L9..7o +17 
0 

32. 3c(- hydroxy -

13o(- H -28~ 

12t1-llrsenolide 

c3oH 48° 3 

mp 319-21 
0 

["cx_.7o +90 

33. =j'3-benzoyl-

13d,-H -28-j 12,fJ-

ursenolide 

mp 340-2° 

!? . .7o +32° 

34. Machaerinic 

acid leeton~ 

Structure 

~ 

HO' 

Bz 

HO 

Source en9_ 

Reference. 

!'lalla_~~ 

rependus 

W .H ~~ui el 21 

(1977), Phy t£.::. 

~12£Y 16, 

113 

Mallo tus 

repan~~ 

w.H.I--lui et al 

(1977), Phyl2_-

chemistry 16, 

113 

Mallo ~us. 

rep<md_!:!.2_ 

W.H.Hui Et 81 

(1977), PhjtO-

chemis_£Y. 16, 

113 

A cccie 

po~s. A .S .R • 

Anjaneyel<' et 

al ( 19T/), l...!'"ldi~!J. 

C c; ,.. • c: ( 1 ) J. hem._DC.t'.I-
-~-E._.,__ 

1-6 
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I 
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•• 

5.1 •.• Name end some 

No, eh:z:sicel da g_ 
I 
I 

31" 
A cacic acid 

lee tone 

I i· !/ 

I I , I 
. ./\ I , 

36. Astrantegenin - G 

37~ 3~,2~-dihydroxy-

11, 13 ( 18 )-Dl ea nan-

28+22 -olide 

c3oH 44°" 

mp 188-9° 

38. Dihydromechaa­

rinic scid 

lactone 

u 27 .14, 

Structu_££_ 

co 

H 

0 

HO·· 

HO 

';I 

Source_ and 

Reference 

. Acacia 

coni canna 

pods. A .s .R. 

Anjeneyo.la et 

al (1977). lndi-

~ l·~·~·~· 
15(1), 1-6 

A strantea 

S.Caccamese et 

al (1978). Expe­

r i entia, 34 ( 9) 

1129-30 

Y .0 g iha re e t e 1 

(1978), Chem. 

~- 364 

l"l.Tomoca et al 

(1978), rarme t­

siya· ~8, 31 



.:..}'". 

,~, . 
,. 

& Name and sam·e 
No. 
-· physical date 

I 
i 
'I 
I 

~9 •1 ~-hydroxy-
ii 11-oleanan-
1 ~ 

/ \ 28~15 -olid~ 
/ I -;\C30H 46°3 
/ I \ 

40. Acecic acid lac:tol"l.e 
3{3- ecete~a 

41. 18~, 24-dihydroxy 

-A ( 1 ) no r-lup-2, 

20(29)-diens-27,28-

diQic acid 28 methyl 

HO 

ester 27, 18(~lectone 

.. , . 
·-' 

42. ··¥p 23-Dihytiroxy 

acacic acid l~ctone 

0 
mp 189-92 

["o< _ _7
0 

+16.2° 

Structure 

0 

0 

Source and. 

Reference 

· H .0 .Wei tke. 

_et al(1978) 

Pharlrlezie, 

33, 541 . 

~cacia 

concinna (pods} 

~ .s .R .~njene­

yal~ et al 

. (1979) jPhyto­

chemistry 18 

(7} 1199-201 

Emmemospermum 

pencherianu11 

( be rk ) • G • V • 

Baddeley et el 

( 1 9 8 0) ; A us t. 

~.Cham. 33(9) 

2071-86 

Gymnocladus 

dioice (seed) 

R .M .Parkhurst 

et al (1980) 

Phytochemistry 

19' 273 



.y 

Sl. ·Name end sallie -
~ p~ys-'i.cel date 

43·~ SE!lviolide 

J. 

44 •. 3(3 -ecetoxy..;'l6~­

hyd~oxy-28•29-

uraenolide 

c32Hso0s 

Alp 262-3 

45. Thysanolectone 

46. Nahagenin 

., 

'' 

.JJ: ..... 

S tructur·e 

HO 

AcO 

t··--. 
·. 

HO 

I 
I 
•· 

0 

' 0 
.OH 

Si:ltJrc-e and 

R;are'rence 

Salvia m2xii::ana 

o.tollere at al · 

(1980) Rev. .-. --
La tinoam .Ouim. 

.: , ( 2) 60-2 

1'1 .Kate. i e t a l 

( 1 9 8 1 ) , C h em • 

Pha rm .Bull. 29, 26'1 

Do 

Thysanospermum 

di f fuxum champ. 

ver. longitub!:!!!!_ 

~· A .Noris et 

a'l( 1981 ), ~­

bedron 37(5), 

983-5 

fagonia indica 

A tt-ur-Rahemen 

at al(1982), 

Heterocycles, 19 

217' 



& N.ame end· so~ne.­

No. physical dat~ 

i 

I 
47 ~ A troxigenic 

/; acid lactone 

;l: c3oH 48° 6 
I ! 

' 

48. A~ruslactone A 

c30~ 46° 3, 

mp 329-30 

49. Careyagenolide 

c3DH 4B0 4 

mp 299°(d) 

50. Wilforlide A 

c30H 44°3 

u 30 ,U 

S true ture 

HO 

HO 

. ' 
HO.. .. 

HO 

b 
I 

- . 
Source an·d . ' ' 

. ··' 
• '·.· f 

Referenc·e 

A troxime 

a f z e l ia na •. 8 • 

13edat>ly et al 

(1982). null.~. 

C~im.Belg. 91(4) 

321-31 

At.rus Qrecatorius 

(Roots &: vin.es) 

1'1 .H .Chang et a l 

(19H2). J..~. 

Soc. ,~.Commun ~ 

(20), 1197'-8 

Cerpye arbbrea 

( 1 ee v e s ) • 5 • 8 • 

Maheto et al 

( 1982). Phyto­

chemistry 21 ( 8), 

2069-73 

Tripterygium 

wilfordii! G.Qui 

et al (1982) 

Ha~xue Xuebao(40) 

637 

'.l 



§l.. Name and some 

No. physical dat.!l 

51. 17, 24-0 ihydroxy 

hopan-28,22-olide 

c3oH 48° 4 
0 

lllp 258-65 

("o(_7
0 

4B.5°{Py) 

52. Lupeolectone 

c3oH 46° 2 

0 
mp 186-91 

53. 24-nor-5 -m~thyl­

lupeolactone 

54. Odolac tone 

c:3DH 46°3 

0 
mp 304-5 

- 7 p 1~ 0 -47.06 

0 

0 

Structure 

. 
' 

Source end 

Reference 

Diplazium 

subsinuatum(Well) 

1agewa. N.laneke 

et el (1982). 

~.Pharm.~. 

30, 3632 

An tidesma pen­

tend rum Merr. H 

Kikuchi et al 

(1983). CheAl. 

!::..!!1.!:... 6 0 3 

An tidesma pen­

tan drum. (~. 

~bs.Nov.7,19B3, 

V o 1 :._g 9 , Nov 19 ) 

Gynoca rdia ado­

~· B .P .Prndhan 

at al. Tet.Lett. 

(1984), Vo,l-25 

No.6, 865-868 

Indian _2.Chem. 

1990, Vol 298, 

797-799 



§.!.:. Name end some 

tL2.!. physics 1 de t!l 

55. 0-acetyl­

odollactone 

c32H5o0 4 

mp 302-03 

["Of}o -191!). 

56. Odollectona 

c30H 48°3 
0 

mp 303-4 

57. Zanhic acid 

i -lactone 

Ho·· 

H 

U 32 :U 

Structure 

'QH 

COOH 

Source and 

Gynocordia 

odorate. B.P. 

Predhan et <'ll 

Tetrehecrq!l 

Letters(1984), 

Vol-25 No.8, 865-

868; 1 ndian .J.. 
C h am • 1 9 9 0 , V o l 

1298, 797-799 

Do 

Zanha golunge_­

nsis and Genophy­

.ll.!:!.!!. g i g en tum 

M.Z.Dimbi etal 

(1984), ~·~· 
Chim.~. 93(4) 

323-8 



& Name a·nd . some 

~ physical deb! 

58. C~l tholide 

59. Epi~caltholide 

60. Palustrolide 

c3DH 48° 4 

mp 310° (d) 

61. Echilactone A 

HO 

Ho·· 

HO 

AcO 

33 ·. 

· 5 true tiJre 

' ' 
' ' 

0 

Sour.ce and 

Reference 

Caltha 

palustri8 

R .P .Rastogi 

et al(i984); 

Phytochemistry, 

23{8),1699-702 

Do 

Cal the 

P!lustris 

P .Bhandari et 

al (1984),Phy­

tochemistry 2:3 

2082 

Ecliinopora 

lamallosE> 
; 

(Marine coelan­

ter~te) R.Sandiye 

(1984) Chem.Commu. 

1091 



& Name end some 

~ physical -data 

62. Echilactone B 

c3oH 42° 4 

mp 295 

63. 3p-hydroxy-

11,12-~poxy-

28-13 -ole~ma.­

nolide 

64. Swertia lactone C 

.. 
65. Swertie lactone D 

0 
mp 304.5 

Structure 

Ho 

8. I -. __ __ 
.0. - . 

', 

., 

....... _...--' 

\ 

Source and 

R aference 
: , r 

Echinapare 

lamellosa 

(Marine coale"- · 

terete),R. 

Sandiya (1984) 

~.Commu., 1091 

Lepechinie 

glom ere ta 

(aerial part) 

G .pel gada et el 

( 19 86), ;!_ .Ch em • 

Res....Synop.(8), 

286-7 

Swer tie petiole te 

K • L .D ha r e t al 

( 19 87), Phy t_oche­

mistry 26(12) 

3363-64 

Do 



Sl. Name and, soAle 

ri£:.._ physical 'de ta 

66. 12~-hydroxy-

3-oxo-oleena.-

28-?13 -elide 

67. ~-ecetoxy­

oleanan-28+ 

13 -elide 

c30H4B0 3 
0 

mp 282 

68. 3(3-hydroxy 

te re xas tan-

28·?2!f-o1ide 

c3DH48°3 
0 

mp 294-7 

Q 

69. 3(3• 23, 27-Tri­

hydroxy te re­

xos ten-28~20/'­

olide 

c30H4o0 s 
0 

mo 330-2 

U 3S u 

5 true ture 

AcO 

J..tO 

. 

. . 

I . . 

. \) 

0 

Source and 

Reference 

0 .S ~Errington 

{1987), ~-

crystallo.gr., 

Sect .Q_.Cryst. 

.,; ' 

S true tur e .C ommun. 

C(33)6, 1229-31 

Salvia lanioera 

( 1 eaves ) , Ha a san 

l"l.G.Al-1-ieziAli at al 

{1987) .Phytoche­

mistry 26, 1091 

S.G.Errington at el 

(1988), Phytoche­

mistry, 27, 543 

Do 



f 

) 
I 
I 51. Name and some 

lNh 
l 70~ 

physical de ts 

3f-hydroxy 

olean-11-en-

28-713 -elide 

7 1 • 6 t(' 7 C(' 1 5J3, 

16f, 24,-penta­

acetoxy-2211{­

carbomethoxy-

21f, 22(1-epoxy 

1 !?p-hydroxy 

- 27, 30- bis-

nor- 3,4-seco 

friedela-1,20(29) 

dien.-3, 4R-

olide 

HO 

Structure 

. 
I 
I 
I 

OAc 

0 

COO Me 

Source and 

Reference 

Hyptis elbicla 

l'l.R .Pereda . et el 

( 1990), J .Ns t..· --. 
~·· 53(1) 
182-BS 

Lophanthere 

lactescens 

H .s .Abrsu et al 

(1990), Phytoche~ 

mia try, 29(7), 

2257-61 


