
The work emboc.lied in the pre ;sent thesis has been divided 

.into four parts • 

. Ao ~he first part deals with the preparation and circular 

dichroism .studies of 3{3 -hydro.."Cy 20,29,.30-trisno~ lupa.n 

28, 19 ;3 .. lactone (33) and 3 J3 -hydroxy · 20- 29# 30..trisnor 

lupan 29, 13 ~.;.lactone (,~j).~· 

B~ , Whe second part desc+ibes the.studie$ of lead (IV) 

acetate acetoxylation of friedelin (.2.§.>. and co studies 

of 2-acetoxy.ketones thus obtained. 

c. ~he third part describes the partial Synthesis or 
isomeric olean 13(18)en diols- namely the 2~, 3/3 

(~); 2 o(, 3o( (A§) and 2 c;\ • 3fo (.u,Q) isomers,. 

DO!' ~he fcurth part describes the isolation and characteri­

sation of neutral constituents of two euphorbia.ceae 

species - Antidesma asruminattllJ! and Bridelia }ietysa• 

A. Part I, Chapter II deals ~1it.h the preparation of 

lactone 33 and 34 starting from 3fo •aceto."'ty methyl betulinate. 
~· ~ . . 

0 r..J, 0 3 fo-acetoxy methyl betul.inate (~d) m~p .. 199-2,00 ~ t.. o( .D + 14 1 

on selenium dioxide ·oxidation gc;'1ve an unsaturated aldehyde (35) 
. -

m.p. :276-8° which, on chro~urn trioxide oxication affo.t'ded the 

bisnor acid (~) m.p9 261-2° __ characterised as the dimethyl 
- • .o, I . ,. , 

~ster<_~.~) m.p. 180-~0, t-:{_70 - 14°. Lead (IV) acetate oxidation 

of the bisnor acid (36a) in the presence Qf pyridine and Cu(II) 

acetate gave the key intermediate. the unsaturated acetoxy methyl 



este.r (.,U) m.~. 20~1°, C d-.J + 5° (60%) along with a saturated 
D . . 

este.t acetate (38) ill•P• 190°, L~D • 13° (30%). Stereo stt:ucture 
. ' 

of (.!§) was deduced by stereospecific Baeye~Villiger oxidation of 
' \i 

. ' . . ' \ 

the nor keto ester (40)• obtained by ozonolysis of acetyl methyl \. 
. : '\ 

betul.:tnate (,!g) 'f.lllder cond.:l:t;ion tO preclude epiinerisat:lon at C.:.19~ 

Unsaturated ac:etoxy ester (37) (" ~maxS4S c:m..;.l; t> 5.4 • tr.isubst~t~,.,.. 
ted double bOnd) on hydrolysis either l:>y Dl-iSO ~ ~uOK or Lil ..... 

Collidine followed.~y dry hydrogen chloride lactonisation gave the 

3 /3•hydr6Xy 20, 29, 3o-trisnor lupan.2e, 19(3-lactone <n> m~P· . 261-

20, CcAJn • s.4°. ~he same unsa.ttl.rated ~etoxy ester (37) after 

2 (N) sulfuriC: acid • acetic ac:id J.somarisation afforded the 

isomaric; uns~tura:f:e~ ester acetate (12.)• m.p. 169·70°, £qJ0•43.49° 

(1H l'JMR did not she»i v.irJyl proton t:eS~on~ce - t.et.rasubst:f.tu'ted 

double bcmd) • 39 on si.tnilar hydrolysis and follat.red by lac:tonisa­

tion with df.Y HCl gas f~ished the isomeric hydrc»ty lactone (34), 

3{3~hyaroxy 2.0, 29* 30-trianor lup-28• 13(3• l~tone Ut•P• 241·2°, 

C 0Jr:; ·+ 33~3°. The st;uc:tur$s of lat;tone (~) and (,U) t1ere 

asce.ttained unequivoc;~ly by 1a mm .and 13c N~..R · ;;malysis .• · 33 
.. . . . . . . I . 

showed UMR peak at f>6.2 (1Ii, m) and 'S a2.1 (H•9a90-; a dou1olet, 

carbon atom .of $~ondary lactone termination) while ~. Gi~ not 

show peak around S4.2 but showed pealt at Sso.s (-~13-o-; a singlet, 

· · c~on atom of terti~ lactone termirtation~ in 1a 1-JMR and 13c ~MR 
respeCtivelY• 

AC<?tYl betulinic:: said m•·P• 2Se-;90°; l '\J D + 19• 5°, 
on mercuric ac::etate oxidation g~~ a ~rt.iart Y -lactone tihic:h, 

initially ~signed C,..2S* 13 -1ac:.tone structure (~.EJ), bas been 

;revised mo:ce recently ~o c-28, 19 ~actone structun1 (21b). 
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(V) 

Subsequently, the naturally occurring lactone thurberogenin, 

originally allocated a C-28, 19 lactone structure (2lb) has been 
' 

modified to Q-28., 21 laqtone <~e>• ~-

CD r~easurementst. 

The physical techniques I~, NNR and mass are not of much 

use in dist~guishing the te~iary Y -lactones e.g. (~) and (~). 

Since the powerful physical tool CD is increasingly being applied 

at. pres~nt to solve .structures, sn¢1. stereoc;hemical aspects. of the 

asymnetric. envi;oonment of .the lactone ~hromophore, t-1e provide 
. . . ' 

; here physical. evidence £rem co-measurement$ for tne structure of 

the ;tactones <za.> an~ (~). For this purpose authentic C-28, 
' . 

19 lactone (,ll) and c-2sf 13 lactone (34) have been p1.-epa.red and 
I ' . 

co~curve~ of th~s~ ~ocel .lactones have been s~udied along with 
- ~(). 0\"' ~\b) . 

thq.t of the lactone obtained by Hg(II) .acetate :reaction of acetyl A . 

betulinic acia 
~ . v 

,· 

comparabilities of CD Clata in the two types ·of lactones provided 

convincing f.!hysicr,U ~vidence in· support of the revised.formulation 

Qf Hg(II) · ac:etate ~\:idation product as well as thurbel:Ogenin. 

£This part o£ our t.York hcls appeared ~, print "P.reparation and 

Circular Dichroism Stud.i¢s o£ i'r.i te..rPsne Lacton~a. of Lupane 

Series" b1,. G~ OUtta and S,.N.Bose_. TetrahedrOn .!:_~tte£§1 l2., 

5BQ7-581 0 ( 19$8) ~ A photo copy of the reprint. attached at the 

end of the tbesis.J 

a. Part. II,. Chapter IJ: desc:d.bes the worlt on lead (IV) 

acetate acei;Qxylation reaction of friedelin (2_§) in presence o£ 



(Vl:) 

boron trifluoride eth~ate comolex. Four products were isolated 
"· -

from this :reaction~ Three of 1:-llerri have been characterised a.s 
. . . 

the 2 c\ ... acetoxy friedelin (2.7) ~ m.p. 256.o.9°, fri;JD ... 20°; 

4o(-acetcxy· friedel.in (2.§), m.p., 290°, fq_JD"" ~5° ·and 2fo, 4o(­

diacetoxy friedelin ( 101) ,. m.p\il 290°.. ~he stereo-st:r::uctures of 

these acetaxy friedelin derivatives have been established by 

·mechanistic consideration ·of lead (IV) acetate acetoxylation 

of the ltetones, from the knet·m preference of the attack of the 

acetate of th~ intei:rnediate organolead salt :from the less hindered 

c{ -face of the molecui€) as in case of steroid and triterpenoids 

ring A,·· and physi·cal evidenc~ :based on 1a NJ:.".i!.~~ mass and J:R spectra.· 

Partial synthesis of Pachysandiol-A (2,2) i 

' l?achysari.diol-.A (2_2) ,· friedelane 2o( ,; 3f., -diol, isolated 

from:Pachvs~dr~ ·terr~~ali~ has previcusly been synthesised by 

a sequence involving s~veral steps. We have e.erried out a short. 

'conveni~nt synthesis.- 2oC -aeetoxy friedelin (~.Z>, one of the 

major prooucts of lead (IV) acetate acetaxylaticn of friedelin 

(2a), on lithium alum.in;!.urn hydride reduction afforded 22, in high 

yield ( 76%) • 

Ch±.toptical me asurernents: 

CD measurements of friedelin (2a); 2o<' -acet~y £riedelin 

(2Z), 2 ~~acetoxy friedel.in (~B) · a.t&d 2/'d ~ 4 o\ '!""diacet~.r fri'edelin 

( 101) ~tere undertaken t'7ith a view to. studying antioctant beha--V"iour 

o£ ~-acetoxy-2-ketones as have been done .in steroids and other 
; . -

fields. 2-acetoxy-3-l\.eto derivai:..i.ves of friedelan trit.e.tp~ne ahON 
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(VII) 

significant. anti-octant behaviour a3 reflected in CP m-aasurements. 

£'Chis part of our work has appeared in. print. tt Acetoxylation of 

Friedelin by X.,ead (IV) ACetate and Anti-Octant Behaviour of 

2-Acetoxy Ketones0 by G. Dutta ana s.N.Bose• Indian Journal o~. 

Cherois!fflj;;.Vol."ZgB.l q15-~17- (1989)• A reprint has been attached at 

the end of the thesis_?. 

c. Part· III1 Chapter II deals wi~··the preparation of 

isomeric olean-1S(1S)en$2,3~diols starting from the dio~henol 

of b •a:my.rone (105),. m.p, 259-61°;, Co(J0 - 33.,7°,. 

0 -amyrone (104} m,p!ll. 200..201 °,. £o(_7D - 12° on autoxida~ion gave 

the d:tosphenol (105)., w}'l.:l.ch on sodium bo.rohydride ;eduction 

afforded the na·~u.rally ooeurrL"'lg olean-13 ( 1B )en-2 A • 3 ;~(diol 

(~) ·m.p. 227°, f:o(;JD ... 56.20°. Diosphenol on ca~alytic hydro­

genation afforded the 2-ketO:.. 0 •emyrin. (107) mop., 236°. f o(_7D -

5So24° which on Mee~iin Pondorf£ reduction gave the naturally 

occurring olean-1.3 (lB)en-2 o(- 3c(-diol (~) moP• 236°, ,L*er'_70 - 20°o 

~he s~ diosphenol on acetylation gave the corre~onding 

i!iosphenol acetate (106)~ m.p. 184°;, Cr(Jp ... 42.e0• This on 

hydrogenation a.fforaed the 2 o( ... aceto.xy- & -am:vrone ( 108), m.p. 

187°, f:o( JD -. 43 • 72° • Soo;.lum borobydride reduction of 2o( -aceto.xy• 

& ... amyrone .(109) afforded the 2oC""'e.cetClX'IJ-S- amy.rin (109)m,.p. 2'-o .. 
fo<'JD .,.. 53.19°., This on subsequent alltaline hydrolysis gave the 

desired synthetic olean-13(1S)en-2o(, 3ft-diol (13:0)• m"p. 212-
o ;- . .., 0 . . 

4 , 4 ~ -'D - 62~35 1 which has- not yet ~en reported in the 

lit~ratureo The ste~eo~hernis:'bf these isomeric diols have. been 

analysed in the light of ID-1.R spectroscopy reported veey recently 





(VIII) 

£'"1:1. l<ojima. and H. Ogura; l?hytochemistrv, ,2.,Ei, 170:3 (1989)J .. 

D• Part IV# Ch~ter ~ II describes the isolation and 

characterisation of /-spinosterol from the neutral part of the 

benzene extract of the b~k of t'.\ntidesma s.cuminaturn: and 

fr.iedelin, epi-friedelanol and stigmasterol from the neutral 

part o£ the benzene extraet o£ the bark o£ Sridelia retusa. 

Ida~tification has been achieved by spectral data, physical 

constant~ , , - m.p • ., m.rn.p. at'ld .IR comparison· with the authentic 

sarr;ples. 

•. ' 


