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The thesis being submitted consists of three parts. 

P A R T I 

This part deals with chemical investigations of a local plant 

Leucas aspera {fam. Lebieteae) to result in isolation end identification 

of three sterols and a tri terpene, named leucolactone, . for the first 

time from a natural source. 

Chapter -I describes a brief review of pentacyclic triterpenes 

together with their biological activity·ending withe list of pentacyclic 

triterpene l8ctones isolated and identified till date. 

Chapter - II contains the morphological characters of plant of 

Lebiateae family end Laucas aspera. Distribution of the plant has also 

been mentioned. 

Details of chemical investi~ations of Le~ces aspera have be~ 

included in Chapter - III. Aided by the results' obtained from gas chroma­

tography and GC-MS studies of the sterols and their acetate derivatives, 

it has been possible to identify them unambiguously as stigmasterol, 

j3 -sitosterol and campesterol. 

Column chromatography of the extract of Leucas aspera also resulta~ 

in isolation of a pentacyclic triterpene lactone. 
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The trlterpene, c

30
H

48
o 

4 
, mp 310-12 was found to be a saturated 

pentacyclic one. IR spectrlll1 (3607, 3540, and 1750 c~-:1 ) confirmec;l -t~-e 
,_ . ., - ''··-·:: 

·-' 

. presence of hydroxyl groups and e j -lectone ring. Further ipformetions 

1 13 
ebout.th·e compound wes gathered by study of H NMR, C NMR and MS spectrP.. 

of the comppund end its acetate and ketone derivatives. 

13 -
Comparison of C NMR spectrum of the acetate derivative an~ t;twt_ 

of 3{J -a'cetyl oleanen-28--,)13f-oli de revealed a close similarity. betwPen 

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

ton with e l~ctone ring between C-28 and C-13 with ecetete function at C-3. 

The signals in 
1
H NMR of the tri terpene end its. acetate at $ 3. 21 

and 4.45 respectively with large coupling values are due to the axial 

proton at C-3 po_sition while the triplet at) 3.79 and 4.9 indicated thet 

the prot.on attached to the hydroxyl beF!ring c!"rbon is equatorially situated 

with two protons {axial and equatorial) present at~ position. 

Chromic .acid-pyridine oxidation of the triterpene yielded a diketo-

( 
-1 \ 

lactone whose IR spectrum suggested presence of a l2ctone ring 1760 cm 1 

and six membered ring ketones (1706 - 1710 cm-
1

) implying that both the 

hydroxyl groups are susceptible to o·xida tion. 
1
H NMR spectrum showed 

peaks at & 2.15 end 2.8 integrated for five o( protons to cerbonyls. Earlif<r 

1
H NMR spectrum of the tril:erpene had exhibited a doublet of a doublet at 

~ 2.81 with large col,Jpling velues of 14.5 and 5Hz apparently due to a· 

proton ~to the lactone carbo~yl. Hence it could now be stated that the 

newly formed ketone functions heve four~ -protons. Absence of P singlet 

j 



sign2l by C-16 proton disceroed the possibility of oxygen function at 

C-19 in diketolc;ctone. The doublet.s eta 2.77 and 2.17 with J =14Hz 

are gem couplEd having no neighbouting protons and are separated by 0.6 

ppm due to the anisotropic effect of the cArbonyl group. The results that 

the prDton at~ 2·.77 coupled with the methyl at b 1.7.2 lllith a small 

J = 0.5 Hz, 8S confirmed by a decoupling experiment, show that the carbonyl 

group in diketolactone is either at C-15 or C-16 and C-3. The C-16 positibn . 
is chosen because the methylE:ne protons e>t C-15 would couple with methyl 

e t C-14. Hence the hydroxyl functions are plFJced at C-3 and C-15 witH· the 

lactone ring between C-28 and C-13 as shown in the drawing. 1 t was named 

leucolactone 

··-oH 

H 



u \Ill u 

Application of 2D - N~1R technique in structure elucid<:! tion of 

leucolactone: 

Certain observetions such es shifting of doublet at ~ 2.8 upfield 

- ' ~ ... 

· .... ~ .~.- ' 
.. : 

.. ·· 

-and appearance of a new doublet in this plece compounded with the uncertEln­

ty whe~~er the proton et ~ 2.6 in l~ucolactoh~ and its acetate really 
te 

belonged to the o( -proton,.the lactone carbonyl necessiated the use of 20-NMR 

for further clarification. 

first of ell the spectrum (discussed in the text) indicates the 
I I 

presence of a grouping CO-CH 2-C - C- CH 3 • where 
I 

CH
3 

corbonyl function is 

assigned at C-16. Two pairs of methyls at 0.8266, 0.9433 ppm coupled 

to each other and 1.0733 and 1.1166 coupled to eech other indi,cate thet 

dmketol2ctone (and therefore leucolactone) possesses oleanane skeleton. 

By studying the coupling of methyls protons wi t.h neighbouring protons, it 

was possible to specify signals 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) wrich 

further couples with protons at 2.02, 2.44 and 2.56 ppm. The last two down-

field shifts of protons on the seme cerbon are ~ppropriate for - CH 2-

adjacent to a· cc;r:bonyl. These observ?.tions CF.n be ex-plained by the structure 

proposed for diketolectone. 
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~ shprt description regarding bio~enesis of pentecyclic trite~penas 

has also been included followed by experim~ntal det2ils at the end. R~le­

vant references have been provided. 

PART - Il 

This part consists of description of work on t~e study of oxidation 

re2ction of selLnium dioxide on lupenane 

A review on the oxidation reection of selenium dioxide hes been 

provided followed by ex~mples of oxid2tion of tri terpanes wi t.h selenium 

dioxide. 

Lupanone when oxidised by selenium dioxide hes resulted in formation 

of seven products designated 2s compound A to G. Their identity has been 

established with the help of physico-chemical data. 



Compound A has been identified es lup-1 ( 2 )-en-J-one .• 424/_-f'lJ 

mp 176°, A 228 nm (o<~ un_ saturat~d ketone)· identicF>l,.witl:1 the euthe~" .. > ·: max r 
tic sample (mmp; IR). 

Compdund ~ h2s been identified as lup-1 (2)-en-3-one-2_:=ele~ide • 

. 50_4 ffi.+.:}, mp 300°. UV absorption wc>s cornpe>rflble ·..ui.th that of known 

compouri_ds e.g. 1 (2 )-dehydro-lup-28-c;=-rbome thoxy -3-"-one-2-selenide, 
j c ,.., •. 

1 (2}-dehydro taraxerone-2-selenide. PMR and 
13c NMR spectra were also 

throughly examined for establishing· the structure. 

Compound C 582 rr'1+ 7 t mp 280°, WPS almost identicol in Pf~R and - - -
NMR spectra with compound [. Hence it wes given the structure as 

lup-1{2)-en-3-one-2-bisseleni~e. 

0 _, 
Compound Q.., m/z 456 (i"l- H

2
o), mp 2B4, IR, 3490, 170q em foe 

hydroxyl and carboxyl group. 

Methyl signela in 
1
H NMR spectrum in the region,0.72 to 1.28, 

singlet at~ 4.03 (-c~~H); (C-1) 4.35 and (C-3) 5.20 for - OH pntons 

were observed. Acete te deriv0 tive of the compound mp 260°, m/z 470 

LM - AcOH - co2_7' IR 1710 cm-
1 

(- COOH), 171~0, 1250 cm-
1 

(acetoxyl 

groups). PMR singnals in the L'BC)ion b 0.74 to 1.18 for eight methyls, 

singlet pe2ks ct b 2.01, 2.1 (Acetoxyl methyls), £ 5.78 were observed. 

Identity of compound Q_as 1,3-cihyc;roxy-3-cei:boxy-A-nor-lupane w2s 

established with addition8l informetions from its 
13

c rJMR spectrum. 
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Compound£ 442 CM _7, rnp 238 , IR 1800, 175D.cm for cnhydric'e. 

Inform? tions fr.om its 
1

H NM.R coupled with i'IS and IR da w established its 

structure as ·A-nor-luDan anhydride. 

C,ompound F, 472 ,m+ 7, mp 320-22°. IR 1755, 1720 cm-
1 

for anhyc.;rlde. - - -
In·its·'PMR spectrum the singlet Pt s 4o.4Effo~ 2 proton on c·-1 geminal 

to oxygen function 2-nd without neighbouring proton appee.rec. With tl•e 

help of added informations from its 
13c NMR spectrem the compouno W2S 

identified as 1-hydroxy-lupan ~nhydride. 

+ 0 -'\ 
Compound G, 444 ~M 7, mp 282-83 • IR 1740, 3400 em for a - - -

~--lactone and hydroxy group. The singlet peek at b 4.12 in its Pf·1R 

spectrum was due to proton gemine l to hydroxyl group. 
13c NMR exhit i teo 

signals from twentynine cPrbons, some with oxygen function. It 1vr:s thus 

identified as 1-hydroxy-A -nor-lup-2-carb-4-olid e • 

. Compound ~and ~ were tre""tec' with H
2
D

2 
to yield e known compounr1 

1 o(, 2 c< ,-epoxy-lup-3-one. 

The experimental details has been described in the text. 
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Cornpqund ~, mp 295-97°, ["o<._)
0 

+60. IR 'i67~ em_, for C\(3 -unsAturated 

nm e~,p -unsa tur2 ted ketone. ~r~R spectrum indicz ted seven 

tertiary methyls es singlets in the region ~ 0!9 to 1.3, c!d Ett b 2.10 and 

2.?52, 1.91, 'doublat of a t.d.J~let at£ 2.3?, singlet b .9.04 fot' al~ehydic 

type of proton. 

13c Nf'lR of the compound was com;Je>red with f.riedelin .and p_ristill!~t;:Win ~9 

confer the following structure for compound ~-

0 -1 ) Compound ~' mp 296 • 1R 1660-7.0, 2700-3500 em (-COOH • UV 274, 

312 nm (quinone system). PMR spectrum of the compound in~icated the 

presence of sevEJn tertlary methyls in the regionS 0.9 to 1.6, singlet at 

b 6.42 (olefinic proton o( to ketur>u), h 9.26 (carboxyl proton). 
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13 
Comparison of its C NMR spectrum with those of friedelin and 

! , •. ·. 

pristirne'·rin compoundec with the ?bove mentioned date lend support to pro~ 

pos.e 'the following structure for compound §_ • 

. COOMe 

H 

Prlstimerin 


