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A BRlEﬁ REVIEW ON PENTACYCLIC TRITERDENDID LACTONES

Nature is 2 stors house of verious chemiczls, both inorgenic and
organic, Among the different classses of natural products reported to be
pressnt in the vegetable world, ‘torpenss! ls one1. Most of the naturally
gecureing torpens hydrocarbons have the genazal formuls (CSHG)n and the
valus of 'n? is defined as the beais of clessification. On this besis, the

terpenee arse clensifised as follows ¢

(e ) Heniterpane (1soprene), Ceflg (b) Monoterpene, Cagteg
(c) Sesquiterpene, Cactog (d) Diterpens, Colaa
{a) Sostertarpane, _c25H 40 (f) Triterpene, Calag

(g) Tetraterpens (Carotenoid), € actee

(h) Folyterpens (Csﬂa)n

Thus, the term tritsrpencice fefars to & group of natursl products
contaning thirty csrhon etoms on eix isoprense units. This cefinition, though
pensrally spplicsble, is by no means rigid, since seversl substances which
contein more or less than thirty céx:bgn stoms and also thoss which do not
strictly follow the lsoprens rule have besn iscleted end characterized as
triterpenoids, Aldsd by the aveilsbility of highly wphia'tieatnd physlcoe
chemnical ‘techniqunu and the_cevllupmmto in biogenstic thaories, isolstion
and 1dan§ifimﬂun of meny complex triterpsnoigs have been echieved,
Many euthors in the pext heve sxhaustively reuieﬁod tha smj-cez.g.

The prasent write-up will meinly desl with sowe aspoct of triterpenolds
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emphesising on deteiled survey of litersture on pentecyclic triterpeng

lectonses relesvant to the present work of the suthor.

A lergs humber of tritarpenoidé of biogenetic interest have been
isolated from plents of different femilies and have besn clessified on

the besis of cerbocyclic rings occurring therein.

Iyps ‘ Iypicel exsmples
a) Acyclic _— : Squalens 10-13
b) Monocyélic : ‘ Prn—equélene14
c) Bicyelic Leneic Acid15
d) Tricyci;c B | - Melabericel '
e) Tetraciyclic17-18
(1) methyl steroid type Dammaradienol1g.
(i1) Tetrecyclosgquelmne type Unocerinzu
(141) Shionone type ' Shionon921
r) bentacyclié Amtrantibgsﬂin‘ﬁnq

Of the verious types of triterpenolde, pentecyclic onee form th
largest group which needs systerietic clessificetion, The first systemailic
clessification of pentecyclic tritérpanaa was attempted by U.Jager23 i
then By D.E.Uhitez4 who olassified these compounds into six me jor grouﬁh
8.9+ Oleansne, Ursans, Lupana.nT;raxastene, Tarsxerasne and fFriedelane.
Based on the different skasletsl patterns, Helsel and Alpin3 and Rastogi
et al7 clessified all the known pentecyclic triterpenes into five major
systems which were further subdivided into different groups depending on

their gteteochemical end structurel varietions ss enumerated bslow ¢
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1. . Arborene, 7
2. Hopane system 3
e ) Compounds wibh unchesnged hOpene,akeletoﬁ, 8
b) Compounds with iso=-hopens (=21-gpihopsne) § skeleton
c) Cdmpounds with rearrengsd hopene skeleton
(1) €3 C~friedo (fernans, 10) darivative

(11) Es A=friedo (filicene, 11) derivetive

3., Lupene system U 5

&) Sompounde with unchenged lupane skelaton

b ) Compouncs with rigrkengded lupene gkelaton -
() Allobstulling, 12 derivetive

(11) Teraxsetance, 4 derivative

(111) Ceenuﬁhaﬁa, 13 derivetive

4. ﬁleénana system i
a ) Compounds with unchanged olesnane akaletoh. a
b) Compoﬁnds with reerrenged olsenene skelaton
(i)'» D--friedo (Tare;erana, 5) derivetive
(i1) D C-frieﬁo (multiflorene, 14) derivative
(111) Ds B~friedo (flutene, 15) derivetive

(iv) Di A-friedo (friedelene, 6) derivetive

5. Uresns gystem ¢
e ) Compouncs with unchanged ursens skeleton, 2
b) Compounds with reérrengad ursane skeleion
(1) D1 C~friedo (beusrene, 16) derivetive

(11) Ds A~friedo (eupscens, 17) derivative
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Due to the advancement in anélytical aids, it has been pdééible to
isolate and identify more complex type of triterpenoids. Some of these

skeleton types and examples of some membere are given in the sequel.

X B ’ -
Carbon skeletons of pentacycllic triterpenoids {(Cyg)

L2
&
7N
|
: L ‘2 X
Oleanane Ursane Lupane
i
i
, 4 ' 2 5
! Tara§astane : Taraxerane . Friedelane
I = D.Friedooleanane = D:A_Friedooleanane

Arborane Hopane

10 -1 12 :
Fernane Filicane Allobetullin

= E:C-Friedonopane = B:A-Friedchopane
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- 14 - 15

T ' Multiflorane Glutane
Ceanothane i .
= DiC-Priedooleanane = DM-Friedooleanapne
- - ' ° - ———

L N 8

Baurane
. L Serratane C .
= D:C.Friedoursane @ Eupacane
b ) = E:A-Friedoursane

29

l-s- L4

. D:B-Friedohopane 'D:A-Priedolupane
tictane . (18p.19a-H-form)

e e A ANAL e e e

D:C-Friedolupane
N (19a-H-form)
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Examples of tritwrpene besring unusual types of skeleton 3

,"

Meliacin (20)

O- angeloyl
OOH

Officinslic acid (22) _ Hispidin 82> (23)

27, .-
Salann0126 (24) : Frooavanclide” (29)

-—
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Tricoccin 58 (27) -

Chukrasin A 28 (26)

H Spirosupinanonediol 0 (29)

Neospirosupinanonediol30 (30)
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A brief description is given hsre regsrding the process of isolation

end identificetion of triterpenes.

Triterpencids occur.in natura either in thae free stats or ss saponin,
The fres triterpenoids are generslly isolatsd in purs etats by molvent
axtragtion followsd by column chromat;graphy of the extract on elumine or
silica gel. In the cass of sapondns, the triterpene molety 1; isolata& by
acid or enzymatio hydrblyais. It is to te noted thet at times acid hydro-
lyeis method do bring in formation of artefacte and enzymetic hydrolysis
ia not always wholly successful. Some newar technlques have been report-

- [
33 for the purposa.

8¢ over the ye9r331
TLC and GLC34 permit quick detection end identificetion of triter-

penoids. Pansxadiol snd penaxetriol on treatment with 100 fold of

/g-ﬂaphthyl chloride in pyridine et room tempereture give the stable

nephthoates which sre snalysed by TLC dual chromatqecqnnerass. A new

GC method for the determinetion of ginseng sspogenins s their ecetylet-—

ed products using N-methyl unidszole ss catelyst hes been describedss.

Among the methocs thet are now morp frequently employsd, mention
may be macde of HPLC, DrOpist Counter Current Chrometography. The sdventage
with HPLC mothod, unlike GC, 4t does not require derivetisation., Tachni-

. 3
nues have been describnd in the litervturs 7,

GEME 1y used for rapld deteskion ind estivation of triterosnolus

, 38
vitye tritearpenes from licorice root !,
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tlucidation of structure is only possible by deciphering all ﬁh@
information about the particuler molecule derived from the applicaiium'
of IR, NMR, MS, DRD/CD, X~rey crystallography. The FT=IR technique was
fqund very usaful for structure elucidetion of two non-iriterpene katopnes

with the lenostane akeletonsg.

NMR spsctroscopy, perticulerly 13C NMR spectroscopy ls now béing
ffaquently employed in triterpene structure elucicetion. 136 signels to
spacific carbons of verlous skeletons heve bsen detetminedao-dgo

Internuclesr double resongnce (INDOR) end lenthenide induced shift
studies ars frequently reported for stereochemicsl essignments of triter

Apannid550—51q Complete mesignments of the carbon frequencise of 16 %1$¢hm

18-en derivetives heve besn sccomplished by meens of SFORD and NORD dtpi-

riments ueing shift rpegant tnchniquaasz.

D-gpectroscopy (20-] NMR) has been used to essign all the paoka in
the complex spectre s well es to derive' the atructure of 1:1*1.t:az-pcsrmi,mnE’3 bm
Praecdhen st sl have rscently employed the 2D-JNADEQUATE NMR tachniqqe &n

unveiling the sctual structura of odolsctone ent rileted tritarpanuid#

Other importent physicel methode necesssry for complete strucitutw
wlucidation ere Mess apscttomqtryﬁ, Molsculer rotetion measurement, OR{
and CDG, and X-rey orystellogrephy, Barton and DonunBG have usud Mq}mmulnm
Rotetion techniques to study atructural snd sterecchemice) prmblmmﬁy‘ﬂiﬁw
the help of Xeray oryutallography one can eeteblish the mtatﬁonhmmiwywy
of moet compliceted teepenolds e.g. npifriadallnols7, officinelic a@hf“ﬂ

; 89 . . 60
heceregenin ~, sipholennl and depholations o
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Disgribution of Triterpenes in Neture

Tetrecyelic lenostence type triterpene sre common in fungiaigo The
pentecyclic triterpenss are found slmoet solely in the photosynthetic
Eukeryotes. The pentacyelic SmU@mxy-hOQanaup with one five.msmﬁmrwm R A
ocour malnly in ferne, licheme and sbmp mldmémrgan&&m. In farns one @ian
finds other structurslly related pentscyclic tritevpans hyorocsyborhi
(feronens, sdisntennl fillibané) which liks the I-deoxy-hopenes eri {0V el
by dirsct cyclizetion of sgualene, The igoletion of C-3woxygenatey #hoiiis fu
2,3-oxide derived olennane-typd triterpenes hos begn reported from tmm foarm i
of the genus Polypod.,lumm0 Jeoxo-hopsnoide occur in @ few families of
Angiogpermas, 3-deoxy-'extended' hopsnes ere charaéteriatic of certaln glriupe

of micro orgenism,

In lichen, pentecyclic ttitefpenes are relstively common but thailr
skelstons (stictane, hopene, fernasne) ere derived from direct cyclizestion

of squelens. - '

Gymnosperm seem toblayk pentscyclic triterpenaes.

Squalens -2,3-oxide derived ﬁniterpenea with five six membered rings

. . 6 2067
(oleanane, ursene and related types) meinly occur in Anglospermen szda

In sediments like oil and (brown) coels, the presence of olesnana

‘and ursene type triterpgne point to the sedimentstion of Anglosperim-gerived
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waxy compounds 3. They are piesent pnly in fossil sediments of mWr@mmﬁwlmL

origin from the tertess end younger, which ie in accordence with tha et

thet the Angiosperme have davelopsd sincs thene.

Biologicel Activity end Tritsrpenes Structure s

In the plent kingdom the triterpenes form & continuum ranging from

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

the other hand. In eddition to performing structursl functions many triter-

penes snd their derivetives displsy e wide renge of physiologicel end phafte=

macologicel ectivities. The letter ere probebly largely bssed on thg sems

mechenisms as ere the ecologicel sctivities. The compounds may afféct ialie

_ 5%
breng structursl end may have cytotaxic (entimicrobial) prOpertiesg *

tLxamples nf'hiﬁiﬂgically ectiva triterpenes are given bslow i

Triterpens

1. /9 -amyrin

Z.Nﬁﬂ-emyrin ectate

3.

4,

S,
6.
7.
8.

9.

Lupsol acetste

Cycloertennl & ?dumpthyiane

oyclosrtenol
Mytenfolic ecld
Maytenfoliol
Moromie moid
fsorin

Malisntriol

Activity
o G
Stimulere vegetetive growth:
of the fungus

Anti 1nflammwtory67

BaatetiOBtaticsa

69
Hypocholesterolemic

ectivity

g
Anti leuksemic prﬂpefti@%fL

Do

Antimicrmbiel71

AntifmmdmntTﬁu74

Do



10,

11,

12.

13,
14.

15,

16.

17

18.

19.

20,

21,

22,

23,
24,

25,

26,

27.

s 12

Triterpene

Toonecilin
Lupeolectone

25=hydroxy Vil

tugidic acid

Seco-ring A der.of
tburicoic ecid

Celaminthadiol
Sondexisnol
Sieresinolic aocie

Curcubitacing

Meliscins

Ring A ssco limonoida

Queseinoide

Ssponins (triterpens)

dymnemic acids
Bufsdisnolides

Withanolides
Fasciculols

Lantadane A

(22-engsloyl onyolasnolic scid)

Activity

Antifeedent 24

Hypolipidermiﬁ75

76

Bone calcium = mobiligation in

man
77 TR
Antibacteried ' end Antlviial

Anti bmotariél78

1

ki
Disinfootent propertijs
Antl bacturiulaﬂ
66 AP
Antiseptic = snd Anrtioslihing

Antifeedant, cytotﬁﬂi#a';
fungistastic

11y
Ingecticidel propertise ’

B
Antifesdant, inaecti@@daqu

properties

Antineoplestic, entiviral,,ahtiw
meleriel, entiameobic, @ntifeaeadent

and ingecticidal perBrtiB@aﬂ

Anti microbisl, entiviral, mollu-

bt
scicidel, entifungal, cytbxicJE
sctivity

Antiviral activityas
Cardiotonic66

Antimitotic, cencdrostetic, enti-
biotic, inssct-repllent qctiuitybﬁ

Plent growth inhibitors, enti-
microbiel activityaﬁ

Toxic to shaapa7
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Some examples of triterpenes with various functional groups &rs

given belouw :

1.

2.

3.

4,

i
-

6e

(R) Naturelly ocourring seco-ring A triterpenoids :

Sgurce

Nogctenthes
srbotristis

Do

Quercus

robus

Canasrium
muslleri

Lensium

domes tioum

Schizeandre

Ni ][‘8

Compound

Dammerenolic
ncid

Nyctsnthit

acid

Roburic
soid

Cenneric

scld

lansle

acld

Nigranofic
ecid

Skelston type

Demmerolanog—~
tane

'Uleeﬁane_

Ursene

Lupene

Unecerans

Cyclolenos-
tane

Group
3y4-s8C0 §
Aa(zg),u

20.0H 33-CooH

3,4-8eC0;
24(23),12

3.LCooR

'3y 4=—38C0 §

154(23),12
3-CooH

3y 4~seco}
A§4§23),20(30)
J=LO0OH

Bpdy 21, 2%
digeno
HT1e4(23),
14(27),22(29)

Jy4=-sac0}
9,19 oyclo}
3, 26--(CO0H ) 2

=
i

b

gs

g

g1



Te

8.

10,

S8ITUlD=

toides

Entandro-

phragma
angolense

Sepium
aeQi[arum

ris

germsnica

11. Nusepnqge

cacropoides

Compound

Alnussric
scid

Entrendo-
lidq

Sebiferic
ac;d

Iridoger-

manol

Musangic

acid

Demmerana

Euphane

I sohopane

Ambrene

Ursene -

Group

3y4=s88cC0}
54(28);

20, 24-apoxy §
3-CO0H

A-gecoj

3-5 lectone

3«4~-gaco}

A4(2:5). 20(29)

3-CO0H

2, 3~18=tigaco
A2(7),14,19,22;

3,10 21-(0H)3 R
~1-CHO

2,3~s8c0,

16,19..(0H)2 ,
2.3,23-((:00&1)3

Rl

B3

94

g5

96

6§97
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2.

3.

4,

5e

B

8.
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() Neturally occurring pentecyclic triterpene slcohols

Lycopodium

Stiote
coronsts

Celendula
officinalis

Hydnocerous
octendra

Glochidion
ariocorpum

Pagudocyp>
hellaria
berberine

Lydopod]un
wightispum

Compound

Laucotylin

Lycoclava-

nol

Substanoe
Vil
Ursadiol
Octandrolol

Glochidonl

Ourvilldiol

Wightienal A

Skeleton typs

Alopance

Serratane

Stictane

Ursene

Friedaslens

Lupsng

Stictens

Serrntene

Group

6 o(,m[a, 22-0H

3% 5 218, 24-0H

A14

3/3. 22K <OH
3/3,210( ~OH, A12

34-0H, 29-CH OH

3P, plr20(29)

:!lti. 22X =(0H )2

341405, 208, 21/3,

24=(0H)

58

99

00

101

192

WL

iy

Wik



10. Jricosenthes

1.

kirilowl}

Crotoleris
u&&m'

(C) Some exewples of ey ?uhhtional group baarino'pebtacyﬁiiﬁ

triterpens 1

‘1,

2e

3.

4.

S

Bices
sitch is

Pechysendrs
terminslis

Bursers
eride

Trac i

zeylanice

Styrex
afficinalis

Comgound”

Triterpane

Karonnidial

Crotolerol

Compound=h

Cerin

Bemulin

O-scatyl-
trichadensl

21-8enzayl
berringto-
genols

16 1R ]
Skeleto
Lupanse

f !". @10
ﬁibanenq

Ur@inn

Serretsne.

. Friedelane

-Lupene

Ftiedolane

. Qlssnene

Group

| 0

Haf.

33,1672, 20-(0H )y | 10

A20(29)

3/, 15' 16' 18' 2“‘"‘(”“ ,llm

:sf-ocus,mﬁQ OH

24=0H ’ 3—9!0

28-CO0H

sfno-(ﬁ-u )2'

30{~0H, £20( 29 ),

3—925~epoxy

I3-oh o, 26-CHO

308y 164, 236, 28-(UR )
14-Nor j14i~ole §

ZyﬁaOCDEGH

5

iy

e

109

110 -

119

113
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Source . Compouny, Skoliton, Lype Group ILid.
6. Pagudo~. 22 ~hydrony m@w . 224«0H, 3-0x0 W
cyphelleris sticten=3 ona "
t 1o 1
7. Merium  Olesnderolic  Olesnans Wﬁ-b#hydroxyph.— 119
oleander - '~ acid : noxy=-114methoxy-
12x=hyoroxy=20=
ursen 28-0ic
scid

()] (Nor)ﬁtritarpanold peroxide having pentscyclic polyfunctionel

group (only one 'compound Peported so fer) 3

.1. Sapium h Baccatin . Olesnens ZK,SF-(UH) ’ 116
baceatus A15(16)0 4,47
peroxide

After providing & fey exiamples of vesrious typés of triterpenes e fiin)-
tionad above; en ettempt is meds here to record in detsil the pentacyclié
triterpens lactonss so Per isolsted eng identified which besrs relevance ki

our present work. .
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Naturally occurring pentacyclic triterpene lactonses

143

Name and some

NOo.

physical detas

2.

Thurberogenin

Cag46la

mp 283,5°

[E£7b+11°

Stellatogenin

c30H4804

mp 317-9°
[5i7b +36°

Oumortierigemin

"Chah, 0

30 46 3
o

mp 292-5
- . 0
£°i7b -19

HO

Struc ture

Source and

Referenca

Cactus
(Lemaireocerases

thurbari)

Djrasi,C. et 8l .
(19%5) JAm.Chem.
ggg,vf, 5330 Mark,
M. et al (1967)
3.0rg.Chem. 32,
3150

Cactus

(L. thurbari)
Djarsssi,C. st al
(1955) J.Am.Chem.
Soc., 77, 5330
Mark,M, et al
(1967) 3.Yrg.Ceem.
32, 3150

(Mmaxican cactus)

Lemiasreocereus

dumortieri

DBjarassi,C. 8t al

(1956) J.Am.Chem.
Soc., 78, 5685
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Name snd some

No.

Physical aatas

4.

5.

6.

7.

c

Oxyallobetulona

CSDHAEOS

mp 331-2°
[T, +84°

Oxybgtulin

Caglses

mp 345-6°
_/&_70 +47°

Gypsogenin lactone

Ciolael s

lZg]D +30°

S t¥yphnodendron
sapogenin'f !
30Ma6 4

mp 265-1"-
[ZL7D-+5

3

1%

13

Structure

Socursse and

Refarence

Jerolim V. st 3l
(1958) Chem.Ind.
1142,

Ikan,R. B8t &l
(1960) J.Chem.Soc.
853

Do

Khorlin,A,Ya et al
(1962); Zhurn
Dbscei Khimii, 32
782

Tursch,B8. at al
(1963); J.0rg.
Chem, 28, 2390



Name and some

Physical datas

10.

1.

Stryphodendron
sapogenin'B’
Ca0ae?s

o
mp 240-3

Q
['ogD ~16

3,16-diacetoxy-
12~en-0leana-284
21-0lide

mp 235-36°

AcO

;ﬁhydroxy-11-ursen
28913 -olide

Caagls

mp 252°
/27, +46°

Phillyrigenin

Caglaels

mp 339-41

IES 7D +23%

82 20 2%,

HO

Structure

Source ang

Raference
Tursch,B. et al

(1963); 3.0rq.
Chem. 28, 2390

Acacia consinna

BOGS; K .M .Shamsuddin
Tetrahedron

Letters(1964),
2055-8

Eucalyptus sp

(leaves)
D.H.S5Horn et al
(1964), Aust.2.
Chem. 17, 477

Pittosporium

phillyroe
A.L.Bekanth,ARH,

Cola, J.C.Watkins,

OEdhite. Aust,

J.Chem.(1956),9
428



Sl. Name and some

No.,

physicel data

12.(9)

(b)

(c)

13.

Glabrolide,
X=0

mp 360-5°
lgizgs = 76.5

Ca0t44%4

Deoxyglabro-
lide X= H2

mp 274-8°

25
[&75° = 59.6
Cad 4603
Isoglabrolide
mp 318-28°

5

[Ty = 4

Cad4a04

21{-hydroxy iso
glabrolide

c30H4405

‘mp 304°(d)

14,

la(_70 -1 (pY)

Proceragenin A

HC

sy &3

11

Structure

Source and

Referennce

Glycyrihize

glabra
Gazz .Chim,Int.

96(6) 772-85

Do
96(6)843-51

Russo G. et al
(1968) Corsi
Semin,Chim.11,

20

Canonica et al
(1967) Gazz.

Chim.ltal, 97
1347 '

Albizzia procera

Sujate et al
Tetrahedron

Letters(1966)

.. .(46)5643-50



Sl.

Name and some

No.

physicel dsta

;¢

v

15. . Emmélacﬂdné

17.

18,

¥

/.,

i

4
ft
/
A

£

g/

Dryobalsnolide

Cag4els

mp 278-30"
IR 1765

Apetalactone

Cagtsal2

mp 335
0
Z:i7b +37.5

Ursolactene
CagM4a8s

mp 252°(ac.der.,)
[Ei7b +12(ac.der)

Ac

Structure

Reference

Emmenosparmum

glphitonioides

J.J.H.Simas
(1967); Aust.
J.Chem. 20(12)
2737-49

Dryobalanoos

arometica

L .Tokes(1968)
Tetrahedron
Letters (41)
4363~6

Calpphyllum
apetalum and

C.tomentosum

T .R.Govindechari
et al(1968). 3.
Chem.Soc.C.(11)
1323-4

Helichaysum
italicum

Orzalaso G. et
al (1969) Bull.

Chim.Farm. 108

540



Sl. Name and some
No. physical dats
19. Jingullic scid
20, Deoxyemmolactone
21, CEupteleogenin
c29H4204
mp 268-272"
[?x7522 +83°
22, Dammar Resin

lactone

C32H5206

mp 234=36"
_[5(_70 +117°

$3

23

Structure

Source and

Reference

Emmenosoermum

alphtoniodes
J.J.H.Simes -
(1969), 3J.Chem,
Soc.D.(11)
579-80

Allangium
villosum
K «Jewers(1970)
Jd.Lhem,Sac.0.

13,814

Eupteles

polyandra
M. Goto et =21

(1970),Yakkugaku
Zesshi, 90(6)
744-51

Dammer resin

S Brewis(1971)
2.Chem.Soc.L.

(14) 2525-9



&8 T4 s

S1. Name and some Structurs Source and
No. physical data Reference

23, - Isodeoxyemmo- Allangium

lactone villosum and

Emmencspermum

alphitoniodes
J.J.H.Simes (1971

J.Chem.S0c.D.

4, 195

24, Larresgenin A Larreas diveri-

cata., G.Haber-
mehl (1974)
Jastus Liebigs

Ann. Chem.(2),

169-175

25.  3fj-hydroxy-lupan
13 928 -~ alide

Dillenia
indica., Nilime

Benerjee et al
(1975), Phyto-

chemistry 14,
(5-6),1447-48

26, Latifoloside A Ilex latifolis

genin
I R:OMe, R:Me

Il R=0OH, R*Me
N R=Me, R=OH

(lesves ) M,0chi
et al (1979)
_Bull.Chem.ch.
.;ggg, 48(3),837-40




.51,

Neme and some

No,

phxgicei data

2B.

29,

30,

Lithocerpic
1éctcna

€352

ﬂpi319-20°

ch Ty +54

36- Acetoxy -
124-hydrogy -
2891%6-01eanolide

Eifte0’s

mp 284-86
ZZi?b +39.,7

Sp~ecetory -12-
0x0-2813 -

oleansanolide

- C . H O

3248°5
mp 287-9°

Z?&;fSBO

11, 124-epoxy-
?G-hydroxy -
2891§B~oleanano-
lide

c30H4804

mp 329-31
[?£7b +45,2°

AcQ

1 25

Structure

£3-

Source and

Reference

Lithocarpus
irwinii. W.H.
Hui et 21(197%)
3.C.8.Perkin T

617 - 19

Rhodomyrtus
tomentoss. We
H.Hui et 21
(1976), Phyto-
chemistry, 15,
1741

Rhodomxrtus
tomentose, W.

H.Hui et 2l
(1976), Phyto-
chemistry, 15,
1741

Rhodomyr tus
tomentose .
WHMHul et al
(19779, Phyto-
chemistry 15,

1741



Sl

Name and some

No.

physical date

31

32,

33.

34,

34-hydroxy -
135-H-28+124~
ursanolide

Cagaels

mp 385~86"
ZZ&?E +17°

3o~ hydroxy -
13- H -285
1%6-Ursenolide
C3oM4e’3

mp 319-21°
T, +°

?3~benzoyl-
13d-H~28126 -
ursenolide

mp 340-2°
7, +32°

Machaerinic

acid lectone

HO

1

28 a2

Structure

Source_ent

Reference

Mellotus
repancus

W H.Hul et 2l
(1977), Phyto-
chemistry 16,
113

Mallotus
Iependus
W.HHul et al
(1977), Phyto-
chemistry 16,
113

Mallotus

Iepandus
W.HMHul et al
(1977), £hyto-
chemistry 16,
113 ‘

Acecie
conicenna
pods. A.S.R.,

Anjeneyales et

al (1977), Ingien

Q.Chem.§25,§.15(1)

1-6



Sl.. Name and gome

N9, physical dste

35. Acacic acid

lectone

36. Astrantegenin - G

37+ 3, 2{-dihydroxy-
11,13(18)~01eanan-
28422 -olide

CagMadls

mp 188-9°

38. Dihydromschaa-
rinic scid
lactone

CagMaals

$s 27 ss

Structure

Source ang

Reference

.Acacis
conicenna

© pods. AJS.R.
Anjeneyala et
al (1977). Indi-
an J.Chem.Sec.B.

15(1), 1-6

Astrantes

mejor

S .Caccamese et
al (1978). Expe-
rientia, 34(9)
1129-30

Y.0gihare et el
(1978), Chem.

Eomm. 364

Mm.Tomoca et Bl
(1978), Farme t~
giya. 28,31



s 28 82

Sl., Name and soma - : Structure . - ) ‘Source and
=2 ohysicel date - "+ Reference
!
'J‘
39, aﬁ-hydroxy-

i 11=0leanan- "H.DMoitke

et al(1978)

] \28»15 ~olide

!
a1

// /fSOHAGDS Pharmezie,
) / "33, 541
40, Acecic acid'«i‘ftm“e Acecia

%ﬁ- acetate

concinna (pods )
A.S5.R.AnNjene-
yala et al

- (1979) ;phyto~

chemistry 18
“(7) 1199-201

41, 184, 24-dihydr§xy
-A (1) nor-lup-2,
20(29)-diens~27, 28~
diodic acid;28 methyl

Emmemospermum

penchsriasnum
(berk). G.v.
Beddeley et sl
(1980); Aust.
J.Chem, 33(5)
2071-86

-ester 27, 18{-lectons

Gymnocladus
dioica(seed)

42, “%ﬂp23-Dihydr6xY}<
acecic scid lactone-

Cagt4es

R«M.Parkhurst
mp 189-92° et al (1980)
/217 +16.20 Phytochemistry

19, 273




Name end some

No. physicel dete
43, Selviolide
Caghacls
44, , 3/3 ~gcetoxy=160-
hydroxy-28+29-
ursanolide
Ca sl
mp 262-3

45. Thyseanolactone

46,

Nahagenin

c30H4804

mp 250°

3 W s

Stfuctqu

" Source and

Reference

. Salvia mexicana

O.éﬁllére et al

~ (1980) Rev.

Laéinoam.ﬁuim.
11(2) 60-2
H.Katei st 8l
(1981), Chem,
Pharm.Bull.29,261

. Do

Thysanosparmum

dif fuxum champ .

ver. longitubum
ohwi. AR .Noris et
81(1981), Tetra-

hedron 37(5),
983-5

Fagonis indice

Att-ur-Rahamen

“et 81(1982),

»Heterogycles,19

217



S1. Name and-some,

No, physical date

i
!

47; Atroxigenic

acid lactone

48. Abruslactone A

Ca0463

mp 329-30

49, Careysgenolide

Caotaela

mp 299°(d)

S0. Wilforlide A

o
C30H44 3

T ,&i_

Structure

Source and

Reference

A troxime

‘afzelisna. B.

Badaely et al
(1982). Bull .Soc.

Chim.Belg. 91(4)
321-31

At rus precatorius

(Roots & vines)
M.H.Chang et al
(1982). 1.Chenm.
Soc.,Chem.Commun .

(20), 11978

Careya arbores

(leaves). S.B.
Maheto et al
(1982). Bhyto-

chemistry 21(8),
2069-73

Tripterygium

" wilfordii, G.Qui

et al (1982)
Haaxua Xuebao (40)
637 '



Sl. Neme and some
No. pbysical data
51. 17,24-Dihydroxy
hopan-28,22-0lide
Cagae’4
mp 258-65"
/K7 48.5° (py)
S2. Lupeclectone
c30H4602
np 186-91°
53. 24-nor-5 -methyl-
lupsolactone
54, Odolactone

CanM46l3a

mp 304—5o
%7, -47.06"

83 31 8%

Structure

Source end

Reference

Diplazium
subsinustum(Well)
Tegewa. N.Taneks
et al (1982).
Chem.PhaFm.Bull.
30, 3632

Antidesms pen-

tandrum Marr., H
Kikuchi et al
(1983). Chem.
Lett. 603

Antidesma pen-

tandrum. (Chem,

Abs .Nov,7,1983,
Vol-99,Nov 19)

Gynocardia odo-

rate. B.P.Pradhan
at al. Tet.lett.
(1984), Vo1-25
No.6, B65-868

Indian J.Chem.

1990, Vol 298,
797-799



Bs 32 g3

Sl. Name and some Structure Source and
No. physicel data // Reference
{
55, D-acetyl- A Gynocordia
‘ odollactone ) . odorate. B.P.
| CSZHSDUA Prachan et al
/~ mp 302-03 Tetrehecron
‘ Letters(1984),

7, -19°
- : Vol-25 No.B, B65-

B68; Indian.Jd.
Chem. 1990,Vol
1298, 797-799

56, 0Odollactonse Do
Caglag®s
mp 303-4°

57. Zanhic acid ) ' Zanhe golunge—
'f-lactone ngis and Genophy-

llum gigentum

M.Z.Dimbi et al
(1984), Bull.Soc.
Chim.Belg. 93(4)
323-8




.V 33

Sl. Name anc _.some *Structure

No. physicsel dets

58. Csltholide

59. Epi-csltholide -

60, Palustrolide

CagMagls

mp 310°(d)

61+ Echilactone A

Cad4es

mp 245°

Source and

Reference

Caltha
pelustrisg
R.P.Rastogi

et al(1984),
PhytochamistfyJ
23(8),1699-702

Do

Caltha

. palustris

P.Bhanderi et
al (1984),Phy-

tochemistry 23

. 2082

Echinoporse

iémallosa

(Marine coelan—

terzte ) R.Sandiye

(1984) Chem.Commu.
1091



51,

Nema and some

No.

physical ‘date

62,

63.

64,

Echilactone B

Cag"sls

- mp 295

3f-hycroxy-
11,12-8poxy-
28~13 -oleeng~
nolide

Swertis lactone C

Cag™ 463

mp 308°

Swertia lsctore D

Cagt 4l

mp 304.5°

Structure

Source and

Refgrence

Echinapare

lemelioss

(Marine coalen—'

terete),R.l
Sancdiya (1984)

Chem.Commu.,1091

Lepechinia

glomerets
(eerisl part)

G.Delgsco et 8l
(1986), J.Chem.

Res~Synop.(8),
286-7

Swertie petiolata
K.lL.Dhar et sl

(1987),Phytoche~

mistry 26(12)
3363-64

Do



Sl

Neme and some

No.

physical de ta

66,

67.

68,

69.

124~hydroxy-
3-0x0-0leana-—

28913 -olide

9@-ecetoxy_

oleanan-289
13 -olide

Cagtagls

mp 282°

yﬂ-hydroxy
terexds ten—
2aez9a-olide

Capagls

mp 294-7"

98, 23,27-Tri-
hydroxy tera-
xos ten—-28520/-
olide

CagM4a%s

mp 330-2"

35 38 s

Structure

Source and

. Reference

DJ.S.Errington
(1987), Acta.

crystallogr.,
Sect.D.Cryst.

Structure.Commun .

c(33)6, 1229-31

Selwia lsnigers

(leaves ), Hessan

M.GAl-Hezimi et 8l
(1987) .Phy toche—
mistry 26, 1091

S.G.Errington et al

(1988), Phytoche-
mistry, 27, 543

Do



Name and some

71

physical dete

qﬂ-hydroxy
olean-11-en

28913 ~olide

64, 74, 15/

1Qﬁ, 24,-penta-—-
acetoxy-224-~
carbomethoxy-—
21F, 22fi-spoxy

- 18f-hydroxy

- 27, 30- bis-
nor- 3,4-seco
friedsla-1,20(29)
dien~3,4R-

olide

£

16

L2

" Structure

Source and

Reference

Hyptis albida

M .R .Peraeda et e}
(1990), J.Nat.
Prod., 53(41)
182-85

Loghanﬁhsra _
lectescens _
H.S.Abrsu et al
(1990), Phytocha~
mistry, 29(7),
2257-61



