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The work embodied in the pres.ent thesis has .. been divided into 

three parts: 

A. The first part (Part I) consists of the autoxidation studies 

on~ -amyrone and investigations on the stereo chemistry of 2-

acetoxy-3-keto- ~ -amyrin and 3-acetoxy-2-keto- r -amyrin. 

B. The second part (Part II) describes the synthesis· of isomeric 

2,3-diols of isohopane (moretane) (Section B) and isomeric 2, 

3-diols of methyl olean-12-en-28-oate. (Section 0) 

0 <I> The last part (Part III) deals with allylic oxidation and 

bromination studies with-NBS on taraxeryl acetate. 

A.' Part I: · 

- Chapter II deals with the studies on the stereochemistry of 

the 2-acetoxy group in 2-acetoxy-3keto- ~ -amyrin D and 3-acetoxy 

group in 3-acetoxy-2-keto·- ~ -amyrin G from ID!lR spectra, O.:R·'D· 

spectra and chemical evidences. 

~ -amyrone A on autoxidation gave the dios1)henol .;§ which on 

acetylation followed by hydrogenation gave 2-acetoxy- ~-amyrone 
0 

;Q, m.p" 158-60 • l\TI\ffi spectrum of the compow1d indicated that it 

may equally explain both for the 2cl-equatorial acetoxy group 

with the chair conformation of ring A and 2 ~ -acetoxy group with 

the boat conformation of ring· A. The ORD spectra of ~-acetoxy 

ketones have been studied recently by Bull and Enslin and also 
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by Klyne et al50,~ 3 From their studies it appears that in many 

cases (though not in all) the effect of an acetoxy to the carbonyl 

chromophore is a~ti-octant. The ORD studies revealed that inp-amyrone 
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(parent ketone) .f!,. the conformation of ring A is a flattened 
. .. ' . 

chair (to ·relieve the diaxial )' interaction between the 10 (3-

methyl and 4-~ methyl groups}and this leads _to a positive Cotton 

effect (Fig. 1·7). The same conformation is possible for th~ 20( -

acetoxy d.eriva"fjive · D but as a consequence of the flattening of 

ring A, the 2 o( ( eqw1torial) acetoxy group does not lie in the 

nodal plane of the carbonyl group but protrudes into the back 

upper right octant. An alkyl g-.coup in. that si tva tion would make. 

a negative contribution to the Cotton effect but the acetoxy 

group shows an 'anti-octant' effect and makes a positive contri~­

bution~. Therefore, as ~he· ORD st:udies indicate (Fig. 18), if the 

compound D has .the .2o( -acetoxy configuration, we would expect it 

to have a more positive Cotton effect, than the.parent ketone. 

The al t.ernative · 2 ~ -acetoxy configuration with the boat confor­

mation of ring A would lead to a small neg;ative Cotton effect. In 
' the ORD curve of the compound J2 .the amplitude is greater than the 

amplitude in the eorres·ponding parent ketone A· Thus Nr1ffi and ORD 

spectral evidences lead ~s to conclude ·that the 2-aceto~y g.coup 

in~ has theot-equatorial .config~ation with ring A in the chair 

· confol~ma tion. 
' 

· In .order to afford further chemical evidenc~w"we have prepared 
. 12 . 0 0 

·A -oleanene-2o( , 3 ~ -diol, · ~ m. p. 202-4 , ( rX .)D _.60 from D 

by NaBH4 reduction followed by hydrolysis. The latter has been 

fol.md to be i9-ent ical with an authentic. sample of the 2 c( , 3 ~-:-
65 

diol , inoi eating 0( -equatorial orientation of the 2-ac-etoxy 
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group in the original compound ~ • 
0 

Further we have also prepa.red 2 0(, 3o( -diol H m.p. 278-80 , 

( o< )D 71.. 28° from 2-keto ~-amyrin F. The o( , 0( -configura·tion is 

ba~ed on l~ffi spectral data. The monoacetate I, obtained by par­

tial acetylation of H
1
on Cr6 3-pyrid~ne oxidation. _gave a crysta­

lline solid J; m.p. 158-60°, (O()D 108.5°, identical with 2o(­

acetoxy-~ -amyrone J2 obtained by hydrogenation of the diosphenol 

acetate Q. This experiment provided a further support for the 

assignment of 2 o( -acetoxy equatorial configuration to the 2-

acetoxy group in ~· 

ORD measurement of 2-keto-3-acetoxy ~ -amyrone G·was also · 

carried out. The compound Q with chair conformation of ring A and 

a 3 ~ -equatorial acetoxy group would be expected to exhibit a 

positive Cotton effect. This is in accordance with the ORD experi­

mental results. Thus the assignment of stereochemistry as shovv.n 

in G is consistent with the ORD and ID[R measuremen~. 

Above Vfork was presented in the Convention of Chemists held 

in Madras, India 1970. 

B. :Part II: 

Chapter II describes the synthesis of all the isomeric 2,3-

diols of. isohopane (moretane) (Section B) and three out of the 

four possible isomeric 2,3-diols of methyl olean.-12.-en-28-oate 

(Section C). 
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Section B: 

Isohopanone (moretanone) on autoxidation gave the diosphenol, 

m. p. 190-92°, .( o( )D 40°. Acetylation of the diosphenol followed 

by hydrogenation gave the corresponding 2 o<-acetoxy isohopanone, 

m.p. 179-81°, ( o()D 86.31°, 'X max276 m)L ( E-, 82). Sodium bora­

hydride reduction of the latter at pH 8 gave the 2o( -aoetoxy-

3 ~-hydroxy isoho:pane, m.:p. 199-200°. The latter on acetylation 

gave the 2 o( , 3~ -diacetate, m. p. 228-30.
0 (0( )D 50., 60°, which on 

0 
hydrolysis furnished 2o(, 3~ -dihydroxy isohopane, m.p. 240-2 , 

0 
( o( )D 82.86 • 

li!Ieerwein-Pondorff reduct;ton of 2-keto moretanol, m.p. 181-3°, 

(ri.)D 29.41° (obtained by 1,4 addition of hydrogen .during palla-

dium-char coal hydrogenation of the above diosphenol) furnished 

a mixture of diols consisting of 5% of the 2 o( , 3~ diol described 
0 . 0 

above and 92% of a dial, m.p. 250-51 , (o< )D 9.37 • The new dial 

has been assigned 2o(, .3rl.. -configLU'ation from its NI~lR spectrum. 

It was also found to be identical vvi th an authentic sample of 

~ . A2 
2 r:i., .3"' -diol prepared by osmylation· of Ll .,..moretane. The pro-

duct in the osmylation reaction also gave 2 ~ , 3~ -dial as a 

minor pro duct ( 8%) • 

. Sodium borohydride. reduction of the diosphenol gave 2 (3 , 3~ ..; 

dial, m. p. 262-4 °, (o( )D 23 • 68°, which on acetylation afforded 

(3 0 0 
the 2 r , 3f -diacetare, m.p. 214-5 , (ft. )D 31.25 • 
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2 . 
:Performic acid oxid,ation of LJ -moretane by the method repor-

1 2 3 . . . 
ted in li te.rature ~ ' af~orded the . 2 ~ , 3_ o( -diol, 

. 0 
m.p. 221-.4 , 

(o( ~D 21.18°, ace.tate m.p. 145-7°. 

The struct~es of the· dfolE~ were· established on the basis of -
l\il.ffi snectra. Acet·onide derivatives of two out of the four .isomeric . . 

diols have been prepared. All 'the diol·s· described above are new 

"'~"4.. and 1-not hitherto been repor:.ted ·in the li terattire. 

Section o: 

Methyl oleanonate on autoxidation furnished the diosphenol 
. 0 0 

(2,3-dioxo-olean-12-en-28-oate); m.p. 130-35 , (o( )D 104.4 • 

. Hydrogenation of t~e latte~ gave metbyl-3~ -hydroxy-2-keto-olean-

12~en-28-oate; m.p. 129.;..31°, .(o() 109.09° 'which·on Ivieerwein-
. . D 

:I?ondorff reduction gave the metP,yl 2 o( , 3o(-dibydroxy olean-12-
o . . 0 . 

en-28-oate, m.p. 2.86~7 , ( o( )D 71.11 7 identical with an authenti? 
. . . 

. 0 
sample (supplied by Dr. H~T.Cheung). The diacetate, m.p. 22'6-8 , 

(o() 95.20° and the acetonicle derivative, m.p. 235-9° have also 
D 

been_prepareq. • 

The cliosphenol on sodium borohydride 

2 ~,. 3f> -dihydroxy-olean~12-en-28-oate, 

. . 
reduction gave methyl 

0 . . 0 
m.p. 2.69-72 , (o()D 88.88 ·, 

. which on acetylati9n furnished the diacetate i:n.p. 220-~~0 ,, (oC )~ 
0 . 0 

86.20 • It afforded an acetonide derivative ~intering at 75·-80 • 

I ' 
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. Methyl_:3-ket6-2 o( -acetoxy olean-12-en-28-oate (obtained by 

1 ,.2-addition o:r hydrogen during palladium-charcoal hydrogenation 

of. d.iosphenol ace_tate) on NaBH4 reduction at p~ 8 fur~ished methyl 
. . . 0 

2o( -acetoxy-3 fa -hydroxy-<?lean .. 12-en-28-oate m.p. 199-204 , ( o( )n 

2'/J. 9°. The latter on hydrolysis afforded. the 2 o(, 3~ -diol (metbyl 

crategolate) m.p. 220-22°, (o( .>D 36°, identical with an authentic 

sample of methyl crategolate · pro.vided by Prof. :P .Sengupta. 

All the assignments are based on spectral evidenced (IR, NMR, 
l 

UV). 

The above work des-cribed in Part II wa13 presented in the 

Convention of Chemists held. in Bombay, India.(1971 ~ 

c.· Part III 

Fin~ucane and Thomson (Chem.Comm. 20· 1220, 1969; J.Chem.Soc. _, 
1856, 1972). recently described -a method. for allylic oxidation of 

taraxeryl acetate, ~-amyrin acetate etc. using NBS-CaC03 in aq. 

dioxan in presence of visilbe light and claimed the isolation of 

the correspondingo(p -unsaturated ketones in high yield. With a 
c • • 

view to preparing 16-0H ~ -amyrin derivatives oxidation of tara-

.xeryl acetate by their method was taken up. The results were 

widely different from those recorded b;\r Finucane and Thomson. The 

reaqtion pr.oduct yielded three products after chromatography and. 

crystallisation. 

The first compound K, m.p. 238~40°, c32H49o3Br; ( o()D88.07°, 
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7r max 249.5'm,JA( E-, 11,000} was fotu1d to be identical with 15-

bromo- ~ ·-amyrenonyl acetate, established by UV, IR, lWIR and its 

partiai synthesis from taraxeryl acetate R. Taraxeryl acetate R 

oi1. treatment with NBS-DMSO in •chloroform gave 15-bromo-~-amyrin 
. 0 ( 0 . acetate N, m.p. 180-2 , o( )D 47.,37 • The latter on treatment 

with Zn-HOAc gav~ {2> -amyrin acetate Q indicating that it was a 

r-amyrin derivative. IR, UV, l'ffi/IR and mass fragm~ntation estaplished 

its structure as depi~ted in N.• Oxidation of 15-bromo-~ -amyrin 

acetate £I. with Cr03-HOAc gave ·iJL5-bromo- ~ -amYr'enonyl acetate 

identical with! (m.m.p. and I.R. comparison}. 

Solvolysis of 15-bromo- ~ -arhyrin acetate n with K-acetate in 
. 0 

HOAc gave· olean-12, 15-:-dien-3 ~ -yl-acetate E_, m.p. 199-200 ., The 

latter was also obtained when N was treated with dimethyl aniline 

(IR and m .m. p • ) • 

+ 
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J?robable me.chanisms for the formation of 15-bromo-,P.> -amyrenonyl 

acetate ! and 15-bromo- ~~a~yrin acetate !, have been discussed. 

The second compom1d ~' c·32H50o3 , m. p. 280-82°, (o( )D-38. 71° , 

UV ')r max 245 mp. ( E- , 10, 5 00} was assigned as 16-oxo taraxeryl 

acetate from ·its. UV, IR, NMR and mass spectral studies. It showed 

a mass peak at M+ 482. Moreover, an abundant base peak at 358 was 

observed. The appearance. of this peak may be explained by assuming 

that it arises from a 16-oxo taraxeryl acetate by the following 

genesis S. Our compound was widely differe1it from the sample of 
0 16-oxo taraxeryl acetate, m.p. 251-52 d procured from Dr. Thomson • 

. Their sample was fotUld.to give positive bromine. test. All physical 

- 0 
and chemical evidences prove that our compound m .p. 280-82 is the 

correct 16-oxo taraxeryl acetate. Attempts to reduce 16-oxo 

' I • ·+ 

-Cz '3 H!.Lt 0 3, 

-snleJ '358 
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taraxeryl acetate to give 16-0H taraxeryl' acetate :proved futile. 

The third compound, !_, c32n49o2Br, m.p. 176-8°, ,(o( )D 249.12°, 

7< 276 m.u_(f-, 6000) has been assigned as 15-bromo-9(11); 12-max r-
olean-diene, on the basis of UV, ID~R and mass spectral studies. 

A probable mechanism for. formation of £{!. has also been suggested. 

With the expectation of obtaining a 16-bromo taraxeryl acetate 

we extended our studies on allylic bromination of taraxeryl ace-

tate using NBS in dry 0014 in presence of light and benzoyl pero­

xide as the initiator. The results obtained during these studies 
. . . 

were interesting and is summarized below. 

When taraxeryl acetate R was refluxed with 2 mole equivalents 
' ' ' ~ . 

of 1\JBS in o.ry 0014 using visible light,A furaished ·16-bromo-olea.n-

9(11), 12,15-trien-3~ ~yl-acetat~ Q, c32n47o2Br, m.p. 240°, (o<)D 

267.53° j( 279 mU.(G-, ·6000). The bromine atom in·ring D was 
' max r · 

resistant to reactions (1) Zn-HOAc (2) H8iPd-C (3) H2-Pt02 (4) 

Li
2
eo3-LiBr (5) anhydrous ICOAc-HOAc <6) c6H5U( OH3)2, indicating 

that it contalited a vinyl·bromine atom as shown in structure~· 

The mechanism for its formation has also been discussed. 

However, with 1 mole equivalent of NBS the product was a 
' 0 . 

bromine free compound, .m.:p. 199-200 , olean,..12,15-dien 3 p -yl 

acetate P, identical with product obtained by solvolysis of 15~-
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bromo~ -a.'Tlyrin. acetate Qm.m.:p. and IR comparison). The mechanism 

for the formati~n of ~ has been discussed. 

This ~.vork was presented in the Convention of Chemists, held 

in Calcutta in 1973. 


