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The thesis being submitted consists of three parts.

PART = 1

This part deals with chemical investigations of a local plant

Leucas aspera (Fam. Lebiatese) to result in isolation and identification

of thres sterols and a triterpene, named lsucolactone,  for the first

time from 8 natural sourcs.,
Chepter - 1 describes a brief review of pentacyclic .triterpanes
together with their biological activity-ending with e list of pentacyclic

triterpene iéctones'isolated and identified till date.

Chapter - I1 contains the morphologicel characters of plant of

Labjatese family end Leucas sspera. Distribution of the.piant has also

been mentioned.

Details of chemical investifations of Leucaslaspara have been

included in Chapter - III1., Aided by thé results obteined from gass chroma--
tography and GC-MS studies of the sterols and their acetate derivétiveg,
it ha§ been possible to idantify them unambigquously as stigmesterol,

/3 -sitosterol and csmpesterol,

Column chromstography of the extract of Leuéas aspera also resulted

in isolation of a pentacyclic triterpene lactone,



The. triterpene, Cag,ely » ™ 310-12° was found to be a saturated

pentacyclic one. IR spectrum (3607, 3540, and 1750 cm: ) conflrmed the

’ . -

_presence af hydroxyl groups and e 'f-l ctone ring. Further 1nF0rmet10nﬁ
about.the compound wes gethered by study of 1H NMR, 13C NMR and MS spectrﬂ

of the cbmppund end its scetate and ketone derivatives.

. 1 . .
Comparison of 3C NMR spectrum of the acetate derivative and thst .

of 3/3-abety; oleanan-28-»135—~olide revesled 5 close similarity between

the two suggesting that the triterpene in question has an oleanane skele-

ton with £ lectone ring between C-28 and C-13 with zcetete function at C-3.

The signals in 1H NMR of the triterpene and its scetate st & 3.21
and 4,45 respeqtively with large ecoupling values zre due to the axisl
proton et C-3 position while the triplet at,53.79 and 4,9 indicated that
the proton attached'tp the hydroxyl bearing carbon is equatorislly situated

with two protons (axiel and eguatorizl) present at o position.

Chromic acid-pyridine oxidation of the triterpene yielded a diketo-
lactone whose IR spectrum suggested presence of a lactone ring (1760 cm—1)
and six membefed ring ketones (1706 - 1710 cm-1) implying that both the
hydroxyl.groups are susceptible to oxidation, 1H NMR spectrum showed
peaks at 5 2.15 and 2.8 integrated for five ¢ protons to carbonyls; Earlier
1H NMR spectrum of the triterpene had exhihited a doublet of a doublet at
$I2.8{ with large coypling velues of 14.5 snd 5 Hz apparéntly due to =
proton X to the lactone carboryl. Hence it could now be stated that the

neuly formed ketone functions heve four K —protons. Absence of 2 singlet
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signal by C~18 proton disceroed the possibility of oxygen function at

L-19 in diketolectone. The doublets at § 2,77 and 2.17 with 1 = 14 Hz

are gem coupled haying no neighbouring protons and are seperated by 0.6

ppm oue to the anisotropic effect of the carbonyl group. The results that
the proton at § 2477 coupled with the methyl st § 1.22 with = small

J = 0.5 Hz, as confirmed by a decoupling experiment, show that the carbonil
- group in diketolactone is either at €-15 or C-16 and C-3. The C-16 positibn
is chosen beczuse the methylene protons 2t C~15 would couple with methyl .
gt C~14, Hence the hydroxyl functions are éléced at C~3 and C-1B witﬁ the
lactone ring between C-28 and C-13 as shown in the drawing. 1t was nemed

leucolactone




18 Vi1 33

Applicstion of 20 - NMR technigque in stiucture elucidation of

leucolsctone?t

Certein observations such as shifting of doublet at é 2,6-upfield
-and aphearance‘of e new doublet in this plzce compounded with the uncertain- °

ty whetﬁqr'the proton et 5 2.6 in leucolactone and its acetate really

te .
belonged to the o —protonhthe lactone carbonyl necegsiated the use of ZD-NMR

for further clarification.

’

First of 211 the spectrum (discussed in the text) indicetes the

presence of a grouping CO-CH

1 1
~f -« C~ CH,, Wheare carbonyl function is
]

CH3

sssigned &t C=16. Two pairs of methyls st 0.8266, 0.9433 ppm coupled

2 3

to each ather snd 1.0723 and 1.1166 coupled to eech other indicate that
diketolsctone (and therefore leucolactone) posseéses oleznana skeleton. ;
By studying the coupling of methyle protons with neighbouring protons, it
was possible to specify sionals to particular protons e.g. 1.12 and 1.36

ppm for C(19)-H2 and 2.59 ppm for C(18)-H.

The C-10 methyl (1.03 ppm) couples with C-1 proton (1.44 ppm) wbich
further couples with protons at 2.02, 2.44 and 2.56 ppm. The last twoc doon-
field shifts of protons on the seme carbon are éppropgiate for - CHZ-

adjecent to a csarbonyl. These observations_can,be explsined by the structure

proposed for diketolactone.
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A short descripticen regsrding biogenesis of pentacyclié triterpenas
has 3lso been included followed by experimental deteils 2t the end, Rele-

vant references have been provided,

PART - 1]

This part consists of description of work on the study of oxidation

rerction of selenium dioxide on lupznone

A review on the oxidation resction of selenium dioxide hes been

provided followed by examples of oxidation of triterpenes with selenium

dioxide.

Lupanone when oxidised by selenium dioxice hes resulted in formation
of seven products designaied 2s compound A to G. Their identity has been

established with the help of physico-chemicel data.
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Compound A has been identified es lup-1(2)-eh~3—one_. a24[‘mi7 '_'f:
mp 1760, >\max 228 nm G%p unsa turated ketona)‘identical%mith the eutth{ﬂf

tic sample (mmp, IK).

Compound B hes been identified as lup=1(2)-en-3-one-2-celenide .
'Sqahﬁﬁ*:7, mp 3000. UV sbsorption was comperable wifh that of knouwn
compégdas e.g; 1(2)—dehydru—lup-ZB—cirbomgthdxy —340n8-2—selqﬁide,
1(2)—déhydro taraxerone;2—selenide. PMR and 13C NMR spectraz were also

throughly examinec for establishing-the structure.

Compound € 582 /¥ 7 , mp 280°, wrs almost identical in PMA and
13
C NMR spectra with.compound B. Hence it wes given the structures ss

lup~1(2)-en~3-one-2-bisselanice.

Compound D, m/z 456 (M - HQD), mp 2840, IR, 3490, 1709 cm-1 for

hydroxyl and carbexyl group.

Methyl signels in 1H NMR spectrum in the regionSO.?? to 1.28,
singlet at S 4.03 (—CEQH), (C~1) 4.35 and (C=3) 5.20 for ~ CH pratons

were observed. Atetate defivative of the compound mp 2600, m/z 470

[m -~ AcOH =~ 502_7 , IR 1750 — (- CODH), 1740, 1250 _— (acetoxyl
groups). PMR singnals in-the—region & 0.74 to 1.18 for eigh£ methyls,
singlet pesks at,gZ.D1, 2.1 kacetoxyl methyls), <§ 5.78 were observed.
Identity of compound D a2s 1,3-cdihycroxy~-3-carboxy-A-nor-lupane wes

established with additinnal informatiens from its 13C NMR spectrume.
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: . S
Compound £ 442 /M 7, mp 238°, IR 1800, 1750 cm” for enhydrice.
Informe tions from its 1H NMR counled with MS and IR dstz established itS-]

structure as ‘A-nor-lunan anhydride.

;¢Ompound F, 472 [VT*], mp 320;220. IR 1755, 1720 en” | for anhycride.
In"its’PMR spectrum the singlet ot 5"4;4g‘f0£ 2 proton on fj—itgeminal |
ta 0)2\,598n function and without neighbouring praoton asppearec. With the
help of added informations from its 13C NMR spectram the compounc wns

identified as 1~hydroxy-lupsn snhydricde.

Compound G, 444 fm"’], mp 282-83°, IR 1740, 3400 om ' for s
g-lact.one and hydroxy droup. The singlet peerk 8t é 4.12 in its PMRA
spectrum was due to proton geminel to hydroxyl group. 13(‘. NMR exhibited
signals from twentynine cerbons, some with oxygen function. It wes thus

idén tified as ‘l—hydfoxy-ﬁ\ -nor-lup-2-carb-4-olide.

- .Compound B and L were trasted with H202 to yiseld & known compound

1X, 2 o,-epoxy-lup~3-ane.

The experimental details has been described in the text.
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PART = 111

is part copsists of description of studiss on exicdetion of oxdme

der‘;‘vatiué of friecelin with selenium dioxice, Two products, eempound &_

!dompound B heve Luen isoleated end identified,

/

Compound A, mp 295-97°, Z?yL?b «60. 1R 1675 e for %3 ~unza turs ted
ketone. UV 254, 307 nm&f-unsatursted ketone. PMR spectrum indicated seven
tertiary methyls ss singlsts in the region & 0.9 ta 1.3, do at & 2.70 and

2.752, 1.91, doublzat of o trialet at 5’2.37, singlet‘g 8.04 for aldehydice

type of protupe.

13
C NMR of the compound was compzred with friesdelin and pristimerdin to

confer the following structure for compound A,

-1
Compound B, mp 296°. IR 1660-20, 2700-3500 cm  (-COOH). UV 274,
312 nm {(quinone system). PMR spectrum of the compound indicated the
presence of seven tertiary methyls in the 1egion (S 0.9 to 1.6, singlet at

86.&2 (olefinic proton « to ketone), 0 9.26 (carboxyl proton).
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Comparison of its € MNMR spectrum with those of friedelin and

i 1 v P

pristimerin COmpOUﬂGeGl with the above mentioned date lend support to pfoﬁa

pose ‘the following structure for compound B.

Pristimerin



