
E X .·P ·E R I 31· E 5 T A L 
·OAi I -il'l.. IS ............ 

~tPaot1on: 
<lc r .., r 

Dr1ed and pot~deved root of £~uca,e, Aepe~e (5 kge) 

wa1 e4tracted direo.tly wlth •thyl alcohol in a t.~oAhelt app~~ 

ratua fo"t> t!'l:mty four hours,. The solvent ot the el.oohol 

eztrao·t we:a eor:ment:Pated to a·b~Ll.t 500 co .. 

Tbe ethyl eleobol axt~eot ~as t~ented w1tu 7~ 

H2so4 (20 oc) and the 1'111-Ature vraa vef'l-wted fo:r 10 houlH!• 1hen 

:tt 1fe.a eooled and eztrset$d wtth ethev. The etber layer tuta 

trseatea with 10~ aod1um. bycwox.!de eolution (3 x 100 ml) and 

th~ o:t'gamto laye~ wae weehed w.! th water* t~ tllake it neut11al 

ana then dried ove~ anhydrous eodlum sulphate. Th$ solvent 

wee distill-ed oft • whicb gave e gumoy re111!d~e (5 g:<iS ). 

· The ebove gumoy ~~te~1~l ( 5 g) was dissolved io 

ben~one (15 nl) and WaS placed on Q Ct>lUhlt1 of ttlUt.lina (400 f3) 

.deactt--vnted with 15 rill ot· lO;G aqueous acetic acid., The obro

aato~a:zt was deval.opec.l w:itb. pet:roleum ethev end was eluted; 

witn the following solvents (Table-2h 



Obr~etogvaphy Qf tba eoove guro~y mate~iel 
lif;'MI'l'f - ..... A t 'I' Q( pr· &llfltl ,...., '. ¢dH •-? ::;sq . ., ....... •.Ma - t•u• -b . I ,. ···011 .. _... ... 

F~aot1on 
Slu&nt 50 ml Roe1.du.e on 

~etttoleum (200 ttl.) 

.Pet:~oleu:n-ether;beozene 
· ( 4' l) <eee m l > 

Pert~oleum etbev: benz~ne 
· (3~2) . (200 ml) 

P ettJ ole1.m ethtn, t.beozena 
(2:5) (300. M1) 

Benzene (200 t1-l) 

Benzene:etheP 
(4:1) (300 ~ill) 

each evapot"nt!ml 
-at • • · • ........_.- r tnaa•~ · · a • • , q 1, Iii: .. 

e-a 
Uil 

Nil 

N11 

~!te solid 
· (300 mg) 

m.p.14o-so0 

Nil 

N1l 

Fu!'thev elution .. wttb mot"e polsv ·eolv()nts, did nat sfi'ord 
any eoltd r:t$te~1 Ill 

......... -, -'11 I ........ - I d.- ~~ I itz' . •• Lli'Niiladb J . IF I I ~--.....:···· lt&i:i 

·p~.,tion 1~-la (tabltl-2} we,.e combined (300 ctg) 

and was c~ys·esll!sod ft'o:n a o1xt~.We or obloJiotorm.-nethanGl 
0 - 0 ~o .-.ftt>:rd orystsls or o2grr48o~ n .. p. 154-~6~ • C o(_/D -so • 

lts melting. point wae nob dep:r.eesed when mixed with an. 

authentic eample ·ot et:t~uasterol. !H speot~a ".>'£.the two we~e 

aleo su:pel'ittpoe!.ble., 



·Fotma., 

ReqUi~_ecl_ tor: .a 2 \111 48o ~ · 

/ . 

£;£C~[~!lt1 o~ Oi:: ... ~F.ieE.?;?_ter:ql; .. !.J:.~ep~~~!.?..P of .~.~i g'!laS~et:y;l 
~$tl::\t~; 
~· 

sti~ast~~ol {(>.1 g). was dissolved :tn 2 ml py:ridl ne 

and· &Qet_io mhyd-v:ida {2 ml) Wt:1S· edded to tbe t•.ti.Atura U.'ld kept 

on we.t~e~ bath: to"rJ 4 hour$~ :tt was coole-d ~nd· poured. into 

1ae cold wa·t.ev., 'Jib~ whl.t-!i tJJol:td ( 0.-.09 .g) $eparatad ~ut was 

fil.'tered anil wssh~d with 't¥\aif.!~v .. It was then ol'yt.tall:teed tror.t 

eb lt):ro.i:n~m-a~.ethan\)1 r::rl.zt<U~$ wnt~h ai'f·o~<ied ory~tslm of 

Q,g~Hr:-.s"O'-':) _, m-"p.. 3.37--·e'\, Co( .J..... --34 ° ~ :t t tilhowted r.,n dep:vesei on 
v.t. ""'"-~ 'J:> -- JJ . -

in r.rf;p .. when m!xt?d \wi·tn: tlf}. ·rAUtqeotia se:nple of: st1,~1lastevyl 

m\0t(,;:.te.s- Ir'i epoQtv.Q of t.he twi) Ql;)opound~ w~e oleo ~U.pe~lrnpo .... 

a:s.i.):ler. • 

·a 81~85% ... H, ll.O:/)t . i) , 
Oalculated "tw c31115d)n; o. a1.s~ J 11 

' 
ll--08~ .. ' 

,1§.(-nt~j_~~L~ . f nlrut $t l.7BO· and 1240 om-l {-ooetat& )_ 

.r<J/9- !it 454 (M-+'J ,_ 45Z3', M 1, 45B ~ ~23 f 595, .583, . 

255,;·- 139 (be8e)t; l~ig.l 

' I 



F~e.ations 2;7-52 (table;;..-2) w~re combined (600 mg) 

and .. ~·aa ot~yetsllised f~o-:n ohlt>.Voform~rrtetQ.aool mi4tuve to 

af.fQr-d e~ystal~ of_!,, o.p. 310° (500 t:lg). 

ltnalyeis. ~epo~t: • ' .t,- "!'11: ...... 

Found I 
/ 

r< n I!" . ·f'3~.:1 • o 
"" ' i v .......... ,'!) ., .u, 

'n$C).Ui~ed f~- .C5(ji48o4 ,. C ~· 7Ge23% ; li, 10.2~~ 

OV 2 #o UV abaovption betwa.eo 200-~50 r..o.. -
B_!(~h -t mu et 5G07 and 5640 (two hydrpxyl gttou;.:rs), .;t'"/50 

{ <I -l!t.tetone ) , 1380 s.nd 1355 en -l ( gerl c1tme thy). 

E.!!! :. 0.9. o •. 98, l.oo. 1.21. 1.28 ppn (methyl gt~upe). 

2.5~11!• e1'l, _3.18 flfi, Wi" a ·8Hz), 3.85 (lH, Wi\1:11 l8.U:u·) 

ppm.. 

181.· Fig.l3 

: .Ao-Gtylation· of oc-~pout'l(i ! ; J:.vepe.vation ot:· leucola.etone 
~--·-' •• c_"il~'"'•~l J • .,""'£4 ..........-...,...._ ......... ..,.... ______ _ 

.cU.aae·!.iat~ g ; 

200 oe of tbe hydvo;;:.y·le.<ftone"! w~s dlssolved in 

· 5 ee o.f p~-rtdina· ·.god 5 ce ,:_,f ncet'ic anhydride wss edded. 
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The mi.ttture was kept on Wf;lter bath for 4 hoa.rs. Then i..t wa_s 
wa."te:v 

o·o-olecl ana pow:-ea into ice coldAwhen waite sol'~d separated 

out wnioh waf;:l f1lteved. l'he residue ( 0.2 g) was die$olved 1n 

oinio.um ~mmt of benzene and plmc.ed on a colum..n of deaeti• 
I 
I 

ve:ted $;lu;n1na. (pO t:d. The Qbl'O:jl.!')togroo wee d.avelopoo witb. 

. petroleu:11 etb.all. The !'ollowi't'lg solvents were u.eed. fol' cbr·.o

mat~gi.~sphy (?Jable~3): 

Table-3 

Eluent F:raot'!on 50 m.l Reaiaue on 
----------------·-------------~e_a_o_h_· ____________ ev_a~p~o~~M~~-t_i_Q~~----

P etrolew:l eth~r·: benzene 
(4:1) 

P~t~oleu~ ethe~:benzena 
($:2) 

PetroleU:"i1 etb.er; benzena 
(2:3) 

9-12 

Furth$~ elution with mor-e P";la:v solvent!! 
~ny solh1 nateroial, 

~ ,f 

J\ ( 
.. till [-b .... •• - ~· .. J • • r • t 'C 

Nil 

Nil 

Nil 

Whits solid 
0 

m.p~ 270-80 

. Fr•aotions 15-20 (ta~~a.-3} wer-e aor.1binad and 

oroyetallised f.t-ora s t'l.14ture/ of culorofoM ·SJld methan~l which· 

• 

. I 

. I 

\ 
'• •i 



;!na~xei. s P.eP,Cl,~~t.: 

. Found~ 

Required for Ga4!!52o6 , 

0 I 73.35~ ; H J 9,.48~ 

a, 73.35~ ; :u, 9.411$ 
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~R{E;~. h ~ou at 1728 and 1740• 1216 a~'ld 1235 Ot~t-J. (two 

most ate·), l768 {ieetone csrb~oyl}, 1359 end 

137 9 CHU '!l'l ( ge;n d!!!letb.yl &"l?OUp) . . Fig.3 

O. 85-1.28 {rn,~thyl, g1JO:UP$), 2.,05. ( s) GOd 2.lS (a) 

( pr~torut of ttos~o11.etho.xy gttoupa ) , 2 .a ( d ,d} » 

4.45(t), 4.9· (d) ppm / F:tg.5 

176.09 • 17-0.ss, l.a9.7~r, Q0.2.~ ao.ss 1t1d 71.64 ppm 
G . 

Fig.6 

m/t'J at 55G (M+), 490 • 481, 453, 436 ~ 421 1 414, 

3S3 1 327s 1 301.1 ~63 1 262• 24~ 1 233 1. 21~, 212, 

203, 189 (base) ,. 187. 

~2_vo1,~um tl'i~A:t~!.. .. : J2lr<id .. 1oe 01.f1d~t~.~ri of the din~r.oxz 
lactone 1 : Prepa~!ltlon ot the cU.k~toleuaolBOt:tne ! :-

100 t~s ~f 'the dlhyd:ro"y leo tone, l d1saolvad 1n -
pyttidlne ( 2 cl), :'ae ~dde~. to- c~o3-?y oornplez. prepar-ed tro:n 

pyr1dlruJ ( 6 al) and o.uo3 ( o.o g) at l0°C _r,and til<;t Cl4:tu~e 

we.e e·t.tl'red fo~ lS hrs • E4.c~sa of ox:-o3 fla$ aestvoyed by 

adding r:1ethenol (4 .rnl), d:tlnted wlth ethyl s.oetmte and 2?11• 

tetted• Et~hyl aer.;rtote Yf~tl :removed and ·the concentrate wns 

t~ken up ln ether. 1'he o~sen!c laye:v was washed with. bydvo-

. Qh1~v1e acid ( 5;$) , then wl th wcte:r till n$ut:ral aoo drt ed. 



ovev snhydt-otlS sodiutn sulphate. R0r.u>va~ ot ~anlvent save 

a gtlflmy r-oeeldue ( o. 9 g). The ebove l"e&idue was oh~om-.tog.ra

phed over s oolumn O'.f des.Gtivated aluo~~n$ (30 sh 1'he obl?o

onto&l1!'arn: wae developed \rl.th. petroleum· ethen"" snd th.t:t produet 

dia~olved ·;tn benz~ne (5 ol) was poutl(~e on the colu~t'l mod 

eluted wl tb tue fQllow~~ tlg f;olvents; 

TBble""""4 ............................. 

Eluent l?:rae ti on 50 ml 

Pet~oleum ethev 

~atvoleum ethe~=benzene 
(4:1) 

Pet:roleull: ether:benzene 
(3i2) . 

Pewoleur.:t etheribenzeoe 
(2:3} ' 

\. 

.....14 -· • .., I I._,~ 

itesldue no 

Ni'l 

Nil 

lr'lhi te so ltd 
m. P ~1o-aoo •• v' 

Furtber elUtion wl th more polaP solvent a aid not a!' fwd $ny 
~!~lid material·· 

__ .._. _______ .,. ______ ,,_til-£·---··--· ...,...._..,._ ... _._.,_, __ " _________ r...w~- .... , ~ 

l1.,~eettqne l~~-20 ( tQble_;,4.) wt1;rae eombi ned and 

cttyetall:tzea fro::1 olllovofor:t•:leth amol ol4ture to ~ ve the 
' . 0 

cvyfl'tala. of ~, m..p~ 3zr3:-4 • 
·-· - --- _.$ 



.·· 

, I 

· · ·11ound .• o, ?~.ea,c ; a:, G~e~· 
o. '16.es$· • a, 9.c.a:c , . a:o·cr . .d-"d. to~ o3d!f4o4 •. 

· !!t~3~~l• .;~•~~.,.~· it05-..lf>··(b%'ola':~eal£:) •. ~7~0 qm..,.1 

· 11s-.4 
J • 

o.~elf :o~rm., 1•·:02" 1•10, .1~ae ~na 1•3Q ppr11, 

,_(t~-~~~~), a.,3,a. td)~ t~'l~ (d).ppm ~-
• ,t, 

.. Maie : . rA/e· ~t· 4-aa · i·s•~. ·•SQ •. •ts, ~ae;. 250~ 2•o, . 
.I ... )I!~ 

·~~ ,. si.G.~' s~.. 1.9a, '189. tea eto. ' 
' . .. . . . . 

I 

' r 

. ' 

1- ·' 

/ 

I, 

-----..-·'-----·-· 
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ACTION OF HYDROGEN PEROXIDE ON 
OLEAN-12,15-DIEN-3,11-DIOL: PREPARATION OF 

C-NOR-TRITERPENE LACTONES 
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Department of Chemistry, uiuversity of North Bengal, Dist. Darjeeling-734 430, India 

and 

J. N. SHOOLERY 
Varian Associates, Palo Alto, California, U.S.A. 

(Received in UK 19 April 1982) 

Abstract-Treatment of olean-12,15-dien-3 ,11-diol with hydrogen peroxide containing p-toluenesulphonic acid 
furnished two isomeric y-lactones identified as 3f3-acetates of C-12-nor-olean-15-en-Ba-carb~ 19a-olide and 
C-12-nor-olean-18(19)-en-13 f3-carb ~ 15 f3-olide. 

E. J. Corey et al. 1 synthesised epoxytaraxerol 2 from 
both the olean- 12- en- 3,8,11,8 - diolla and olean- 12-
en- 3,B,11a - diollb and suggested that the formation of 
the same epoxide 2 from the isomeric (C-11) diols must 
proceed by C-11-0 bond cleavage with the formation of 
the same C-11,12, 13 allylic cation which then forms the 
hydroperoxide 3. This 3 in turn undergoes 0-0 fission 
and carbon rearrangement to afford 2. 

BO 

HO 

~· R=H, R=OH 

1:b R=OH,R= H 
~. 

z 

that would undergo nucleophilic attack by OH- ion 
producing a 16-hydroxytaraxerol derivative or to 
produce a cation at C-8 by migration of C-8-Me to C-14 
position which was expected to eliminate a C-7 proton to 
give multiflorenol derivative 7; but in actual practice, the 
findings were widely different from those expected and 
are discussed below: 

Treatment of taraxeryl acetate 8 with NBS afforded 9, 

HO 

3 

Chart I 

This· type of reaction under identical conditions was. 
carried out on the diol 4 synthesised from taraxeryl 
acetate with a view to producing the allylic cation 5. The 
intermediate 5 would further isomerize either to produce 
the allylic cation 6 by migration of C-15-16 double .bond 

C32Hs102Br (M+ 548, Br 81) m.p. 180-82°, [a]o+47.4°, 
vmax 1720, 1250 (:-OCOCH3); 1H NMR: 8 5.3 (m, IH, ' / . /C=C,H)' 4.53 (m, lH, ij-C-O-COCH3), 4.3 (m, 1H, 

ij-C-Br)1 2.09 (s, 3H, -O-COCij3) ppm. Treatment of 9 

2819 
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HO HO 

5 

HO HO 

6 7 

Chart II 

with sodium dichromate and acetic acid furnished 11 -
oxo - 15 - bromo - (3 - amyrenyl acetate2 10 C32H4903Br, 
m.p. 240-41°, [o:]n+88°, Amax 249nm; Vmax 1725, 125Q 
(-OCOCH3), 1680 (-C=C-C=O) em-•. Attempts to 
dehydrobrominate 10 with dimethyl aniline/collidine gave 
the starting compound 10. A reverse route was followed 
to prepare the 11 - oxo - 12,15 - diene by dehy
drobrominating 9 which furnished compound 11, 
C32Hso0z, m.p. 199-200°, [o:]n + 42°; no UV absori>tion 
between 220--300 nm; Vmax 1730, 1240 (-OCOCH3), 1650, 

Aco 

8 

RQ 

H 

-
11, R=/ ·-a 

~, R=O 

(m, 3H, vinyl protons), 4.5 (m, 1H, ij-C-OCOCH3), 2.08 (s, 
3H, -0-COCI:h), 0.8-1.2 (8-t-Cij3) ppm. The diene 11 was 
oxidised to give the desired 11-oxo-12, 15-diene 12, 
C32H4s03, m.p. 243-45°, [o:]n+ 28.6°, A max 244 nm; Vmax 

1730, 1240 (-O-COCH3), 1660 (C=C-C=O), 1650, 890, 750 

A co 

HO 

9 R=(H 
'H 

10 R= 0 

13 

Chart III 

,t 

~ 
f.• ; 



Action of hydrogen peroxide on olean~l2,15-dien-3,11-diol 2821 

11-oxo-diene 12 furnished a diene-diol4, C3oH4s02. m.p. 

198-200°, vmax 3460 (-OH), 820 c)c=c(H) em-•; 

purification of the diol by chromatography yielded a 
homoannular diene 13, C3oH460, m.p. 189-90°, Amax 

276nm. 
The diol 4 was directly treated with hydrogen peroxide 

containing p-toluenesulphonic acid following the pro
cedure adopted by Corey et al. 1 The product furnished 
two compounds (14 and 16) of the same molecular for
mula C3oH460J. The compound 14, m.p. 240-41° showed 
IR bands at 3520 (-OH), 1775 (y-lactone), 1650, 890, 870, 

750 ('\.C=C/) cm-1
• Acetylation of 14 furnished the 

I I 
HH 

acetate 15 C32H4s04, m.p. 215-16°; llmax 1780 (y-lactone), 

1720, 1250 (-OCOCH3), 1650, 890, 870, 750 C"-C=C/) 

I I 
HH 

em -•. The formation of the lactone has thus been proved 
by the IR spectrum of the alcohol 14 and its acetate 15. 
The structure 14 has been conclusively established from 
mass, 1H and 13C NMR spectra of the compound 15. 

1H NMR of 15 showed tlie presence of eight tertiary 
Me- groups between 0.5 and 1.5 ppm, the acetoxy Me
group at 2.05 ppm, the proton geminal to the lactonic 0 
at 4.72 ppm as a doublet (J = 7.3 Hz), and the cis-dis
ubstituted olefinic protons appeared at 5.27 ppm as an 
AB quartet (J = 10Hz). Irradiation at 4.72 ppm gave a 
singlet at 1.7 ppm showing the proton at 1.73 ppm to be 
coupled to the one at 4.72 ppm with J = 7.5 Hz and 
weakly to other protons. Again irradiation at 1.73 ppm at 

'RO 

14 , "R:: R 
~ 

15 , 'R:::: CH3CO 

a fairly low level gave a sharp line at 4.72 ppm which was 
a doublet otherwise. Hence the doublet at 4.72 ppm 
arises due to a single proton adjacent to the lactonic 0 
that couples with the proton at 1.73 ppm. The multiplet at 
4.5 ppm collapses to a broad singlet suggesting the 
presence of a proton at C-3 coupled with protons at C-2. 
The absence of any peaks between 2.2 and 3.5 ppm 
shows that the C-a to the lactonic -CO- possesses no 
proton. The above observations could be explained if the 
lactone -CO- group is attached to the C-13 position and 
they-lactone ring is formed with the C-19 carbon with a 
geminal {3-H that has a single neighbouring /3-axial pro
ton at C-18 position, thus establishing the structure of 14. 
This structure is corroborated by the 13C NMR and mass 
(Experimental) spectra. 

The compound 16 had m.p. 256-57° and showed IR 
absorptions at 3525 (OH), 1780 ( y-lactone), 820 

c)c=c(H) cm-
1

• 
1
H NMR showed a singlet at 5.3 ppm 

for the vinyl proton, a multiplet at 4.8 (W t/2 =20Hz) 
ppm for the proton geminal to the lactonic oxygen which 
may have two neighbouring protons, a triplet at 3.23 ppm 
(W t/2 =20Hz) for the proton geminal to the OH at C-3 
present as an axial proton.3 Acetylation of 16 gave the 
acetate 17, C32H4s04 m.p. 228-29°; II max 1780 ( y-lactone), 
1715, 1250 (acetate), 820 (trisubstituted double bond) 
cm-1

• The mass spectrum of 17 was essentially identical 
with those of 15. 

The 1H NMR of 17 showed a multiplet at 4.8 (W 112 = 
7Hz) ppm (integrated for one proton) showing that the 
proton geminal to the lactonic 0 is equatorial which 
couples with axial and equatorial protons; the multiplet 
at 4.5 ppm was due to C-3 proton, the singlet at 5.3 ppm 
was due to C-19 olefinic proton. The absence of any 
peaks in the region 2.2-3.5 ppm showed that the lactone 
-CO- has no a-H as in 15, and hence should be attached 
to the same carbon (C-13)'. The absence of AB quartet 
for the cis C-15-16 olefinic protons present in 4 indicated 

RO 

16, 'R= H 

11, R=CH3co 

RO 

18 , R==H 

~, R= CH3CO 

Chart IV 



2822 B. P. PRADHAN et al. 

that this double bond must be involved in the formation 
of lactone 16 and the lactonic 0 should be attached to 
C-15 with an a-equatorial geminal proton that couples 
with C-16 protons. The structure 16 thus assigned to the 
lactone explains all the IR and NMR peaks. 

LAH reduction of the lactone 16 afforded a trio! 18 
C30H5003 m.p. 280-82°, acetylation of which gave a tri
acetate 19, CJJis606, m.p. 190-93°, Vmax 1735-40, 1250-
40 (acetate groups), 820cm-1

• 
1H NMR of the triacetate 

19 showed peaks at 0.85-1.2 (eight t-Me groups), 2.05 
(two acetoxyl Me- groups), 2.1 (one acetoxyl Me-), 3.65 
(J = 11 Hz, AB-quartet for two methylene protons 
geminal to the acetate group), 4.45 (a multiplet for the 
proton at C-3 geminal to the acetate), 5.2 (J =8Hz, a 
doublet split into a multiplet for C-15-proton geminal to 
the acetate) and at .5.3 (a singlet for the C-19 vinyl proton 
which has no neighbouring proton) ppm. 

HO 
I-1 
~ 

IIO 
I- 3 

110 

BO 

HO 

I-7 

Mechanism. Contrary to the formation of the pro
posed intermediates 5 or 6 the double bond at C-12-13 is 
pushed, during the formation of the epoxide 1-2, from the 
hydroperoxide 1-1 towards ring E (to form a germanicol 
derivative) rather than to ring B or D due to the presence 
of double bond at C-15-16 position. Under the reaction 
condition the epoxide 1-2 is unstable due to the con
formational strain caused by the double bonds at C-15-16 
and C-18-19 positions and hence undergoes epoxide ring 
opening in presence of acid forming carbonium ion 1-4 
probably by I ,3-hydride shift from C-13 to C-11 as 
shown in 1-3. The intermediate carbonium ion 1-4 under
goes ring contraction producing the isomeric cations 1-5 
and 1-5' which in turn lose a proton to form isomeric 
aldehydes 1-6 and 1-6' respectively. These aldehydes get 
oxidised in presence of hydrogen peroxide to the cor
responding o: and {3 carboxylic acids at C-13 positions. 

HO 
I- '2 

110 

/j 

BO 
l-5' 

HO 

---16 

Chart V 



Action of hydrogen peroxide on olean-12,15-dien-3,11-diol 2823 

The a-carboxyl group in 1-7 being at proximity to the 
double bond at C-18-19, undergoes lactonization fur
nishing the y-lactone 14, whereas the inetermediate 1-7' 
having its carboxyl group in the {3-position is at proxi
mity to the C-15-16 double bond, lactonizes forming 16. 
The Dreiding model of the lactones 14 and 16 showed 
that the lactones are strain free, thus stabilising the 
molecules. This is perhaps the first report on the for
mation of a lactone with the carbon skeleton rearrange
ment in ring C of a triterpenoid with hydrogen peroxide 
in presence of p-toluenesulphonic acid. 

EXPERIMENTAL 

M.ps are uncorrected. Petroleum used had b.p. 60-80'. All the 
rotations were determined in CHCh at 1-2% solns. The 1H NMR 
spectra were recorded with Varian A-60, T-60, FT-80A and 
XL-100 NMR spectrometers using CDCh containing TMS as 
internal reference. All the UV spectra were determined in 95% 
ethanol and IR in nujol. Column chromatography were done on 
neutral alumina deactivated with I 0% aqueous acetic acid 
(4 ml/100 g of alumina). 

Oxidation of taraxeryl acetate 8 with NBS in DMSO 
Preparation of 15-bromo-J3-amyrin acetate 9. To a soln of 8 

(I g) in CHCh (50 ml) and DMSO (25 ml), was added NBS (I g) in 
portions and kept in dark for 14 hr. The mixture was filtered and 
the filtrate extracted with CHCh, washed with water and dried 
(NaS04). Removal of the solvent and chromatography of the 
residue furnished 9 (0.9 g), m.p. 180-82', [a]o+47.4'. (Found: C, 
70; H, 9.1. C32Hs102Br requires: C, 70.23; H, 9.3%.) Beilstein test 
for halogen-positive. 

Oxidation of 15-bromo-J3-amyrin acetate 9 
Preparation of ll-oxo-15-bromo-J3-amyrin acetate 10. To a 

refiuxing soln of 9 (I g) in benzene (40 ml) was added slowly a 
soln of N a2Cr201 (I g) in glacial AcO H (30 ml) with stirring while 
maintaining the temp at 70'. After the addition was complete the 
stirring was continued for 24 hr, maintaining the temp at 80-85'. 
At the end it was cooled and rectified spirit (5 ml) was added. The 
soln was concentrated to l/3rd volume and poured into ice cold 
water. The ppt was filtered off, washed and crystallization from 
CHCh-MeOH gave 10 (0.75 g) m.p. 240-41', [a]o+89'. (Found: 
C, 68.2; H, 8.6. C32H4903Br requires: C, 68.4; H, 8.7%.) Beilstein 
test-positive. · 

Attempted dehydrobromination of ll-oxo-l5-bromo-J3-amyrin 
acetate 10 

(a) With dimethyl aniline. Compound 10 (0.5 g) was refiuxed 
with dimethylaniline (75 ml) for 6 hr. The mixture was cooled, 
acidified with HCI (6 N) and then extracted with ether. Removal 
of the solvent and chromatography of the residue furnished an 
eluate (with petroleum at eluent) which on crystallization with 
CHCh-MeOH afforded the starting 10, m.p. (m.m.p.) 240-41', 
Beilstein test-positive. 

(b) With s-collidine. Compound 10 (0.2 g) was refiuxed with 
s-collidine (15 ml) for 18 hr at 180' in an oil bath. Working up the 
mixture in the usual method gave back 10, m.p. (m.m.p.) 240', 
Beilstein test-positive. 

Dehydrobromination of 15-bromo-J3-amyrin acetate 9 
Preparation of olean - 12,15 - dien - 3 - J3 - yl acetate 

11. Acetate 9 (0.2 g) was refluxed with distilled dimethylaniline 
(30 ml) for 6 hr. The mixture was diluted with water, acidified 
with aq HCI and extracted with ether. The ether was distilled off 
and the residue chromatographed. Petroleum eluted a solid which 
on crystallization (CHCh-MeOH) gave 11, m.p. 199-200', [a]o+ 
42'. (Found: C, 81.9; H, 10.8. C32Hso02 requires: C, 82.35; H, 
10.8%.) UV-no absorption in the region 220-300 nm. Beilstein 
test-negative. 

Oxidation of olean-12,I5-dien-3-J3-yl acetate 11 
Preparation of II - oxo - olean - 12,15 - dien - 3 - J3 - yl acetate 

12. A soln of Na2Cr201 (4 g) in glacial AcOH (100 ml) was added 

slowly during a period of 1 hr to a vigorously stirred soln of olean 
- 12,15- dien- 3- J3 - yl acetate (4 g) in refiuxing benzene (50 ml). 
The mixture was refiuxed for 24 hr and then cooled. Excess of 
dichromate was decomposed with EtOH (50 ml). The soln was 
concentrated to 1/3rd volume and the contents poured into ice 
cold water, extracted· with ether, washed with water and dried 
(N ~2S04). Removal of the solvent and chromatography of the 
residue furnished a solid on elution with petroleum: <fJH (3: 2). 
The solid on crystallization (CHCh-MeOH) gave 12, m.p. 243-
45', [a]o + 28.8', Amax 244 (e, 11,376) nm, 1H NMR: 5 0.82-1.04 (8 
t-Me protons), 2.03 (s, 3H, -OCOCIJ3), 2.23 (dd, IH, C-18J3-IJ), 
2.42 (s, lH, C-9a-IJ), 2.82 (t of d, IH, C-1J3-IJ),4 4.5 (t, IH, 
IJ-C-3-0-CO-), 5.38 (s, 2H, 2 vinyl H), and 5.64 (s, lH, I vinyl 
H) ppm. (Found: C, 79.86; H, 9.95. C32H4803 requires: C, 79.95; 
H, 10.06%.) 

LAH reduction of 11 - oxo - olean - 12,15- dien - 3 - J3 - yl 
acetate 12 

Preparation of olean - 12,15- dien- 3,11- diol 4. A soln of 12 
(2.5 g) in dry benzene (30 ml) and dry ether (70 ml) was refluxed · 
with LAH (5 g) for 6 hr followed by stirring at room temp for 
another 12 hr. Excess LAH was destroyed by adding water 
dropwise at r.t. The etherial layer was separated and the aqueous 
layer was extracted with ether and the two ether soln were 
mixed, washed with water and dried (N a2S04). The ether was 
removed and the residue yielded 4 (4.5 g), m.p. 198-200', vmax 

3460, 1650, 890, 860, 820, 750 em -I (TLC single spot). 
Compound 4 (0.2 g) was absorbed in a column of deactivated 

alumina (10 g) and elution with petroleum: ¢H (3 :2) furnished 13 
m.p. 189-90', Amax 276 nm, m/e 422 (M+). (Found: C, 84.8; H, 
11.30. CJoH460 requires: C, 85.25; H, 10.97% (TLC homo
genous).) 

Treatment of olean - 12,15 - dien - 3, II - diol 4 with H202-

pTsOH 
Isolation of 14 and 16. To a soln of 4 (1.9 g) in CH2Ch 

(100 ml) was added a soln (80 ml) prepared by mixing p-TsOH 
(3 g) and 30% H202 (5 ml) in t-BuOH (80 ml). The mixture was 
stirred slowly for 24 hr and then poured into water. It was then 
extracted with CH2Ch, washed with water, dried (Na2S04) and 
the solvent removed under reduced pressure. The residue (1.5 g) 
was absorbed in an alumina column. Elution with benzene yiel
ded a mixture of 14 and 16, (Rf 14 = 49; 16 = 46 in EtOAc). The 
mixture was repeatedly crystallized from CHCh-MeOH when 14 
(0.3 g) separated as the less soluble part. Further purification by 
crystallization from CHCh-MeOH afforded pure 14, m.p. 240-
41', no UV absorption in the region 220-300 nm. (Found: C, 
78.94; H, 9.89. CJoH460J requires: C, 79.25; H, 10.20%.) 

Acetylation of lactone 14. 14 (0.1 g) was heated with a mixture 
of Py (2 ml) and Ac20 (2 ml) for 4 hr. The mixture was then 
poured into ice cold water and then filtered. The residue was 
washed with water and dried under suction. Crystallization of the 
solid furnished 15, m.p. 215-16'; m/e 496 (M+). 468 (M+ -CO), 452 
(M+ -C02), 436 (M+ -AcOH), 421,408,392,372,313,300,269,257, 
244,231,217,218, 206,203, 191, 189, 187, 175, 171, 161, 147, 135; 
13C NMR (multiplicity): 175.5(s), 170.5(s), 132.75(d), 132.5(d), 
82.0(d), 80.0(d), 75.8(s), 67.5(d), 55.75(d), 51.75(d), 45.25(s), 
42.0(s), 38(3t, Is), 36.8(s), 35.75(t), 34.8(t), 34.2(s), 32.8(q), 
30.25(s), 29.0(q), 28.0(q), 25.0(q), 23.75(q), 23.5(t), 22.75(q), 
21.25(q), 19.75(1), 18.6(q), \6.25(q) ppm. (Found: C, 77.25; H, 
9.85. C32H4s04 requires: C, 77.36; H, 9.74%.) 

Isolation. of lactone 16. The more soluble fraction was crys
tallized twice and the purer product was isolated from the filtrate. 
Concentration of the filtrate gave 16 (0.2 g), m.p. 256-57'; m/ e 
454 (M+), 436 (M+-H20), 426 (M+-CO), 410 (M+-C02), 408, 392, 
313, 269, 231, .205, 189, 187, 171. (Found: C, 79.45; H, 9.76. 
CJoH4603 requires: C, 79.25; H, 10.20%.) 

Acetylation of lactone 16. 16. (0.01 g) was heated with Py 
(I ml) and Ac20 (I ml) for 4 hr. The mixture on usual work up 
and crystallization from CHC!j-MeOH gave the acetate 17, m-p. 
228-29', m/e 496 (M+), 468 (M+-CO), 452 (M+-C02), 436 (M -
AcOH), 408, 392, 372, 313, 269, 257, 256, 217, 206, 203, 191, 189, 
187, 171, 161, 147, 135. (Found: C, 77.38; H, 9.94. C32H4s04 
requires: C, 77 .30; H, 9.74.) 



2824 B. P. PRADHAN et al. 

LAH reduction of lactone 16. A soln of 16 (0.2 g) dissolved in 
dry ether (50 ml) was reftuxed with LAH 90.4 g) for 4 hr. Excess 
of LAH was decomposed with a saturated soln of N a2S04 and 
the product extracted with ether (200 ml), washed with water and 
dried (N a2S04). The solvent was distilled off and the residue 
when recrystallized from acetone furnished the trio! 18 (0.15 g), 
m.p. 280-82° (TLC single spot). (Found: C, 78.42; H, 10.84. 
CJoHsoOJ requires: C, 78.55; H, 10.99%.) 

Acetylation of trio! IS-preparation of triacetate 19. A mix
ture of 18 (0.12 g) in dry Py (2.0 ml) and Ac20 (2.0 ml) was kept 
over a water bath for 12 hr. The mixture was poured into cold 
water when a solid which separated out was washed with water 
and dried under suction. It was then crystallized from CHCb
MeOH to afford the triacetate 19 (0.1 g), m.p. 190-93° (TLC
single spot); m/e 584 (M+), 524 (M+ -AcOH), 432, 464 (M+-
2Ac0H), 459, 389, 358, 343, 340, 269, 249, 215, 204, 189, 187; 13C 
NMR (multiplicity): 170.5(s), 170.2(s), 170(s), !55.5(s), 122(d), 
80.5(d), 78.5(d), 76.0(t), 55.5(d), 50.0(d), 46.8(s), 41.5(s), 39.5(t), 
38.2(s), 38.0(t), 37.8(s), 37.5(s), 34.0(t), 33.9(t), 33.5(!), 32.0(s), 
31.5(t), 3l.O(q), 29.5(q), 28.0(q), 25.5(q), 23.8(t), 23.5(q), 22.5(q), 
il.5(3q), 18.5(t), 16.0(q), 15.5(q) ppm. (Found: C, 73.50; H, 9.85. 
CJ6Hs606 requires:. C, 73.93; H, 9.65%.) 
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Action of N-bromosuccinimide on acetyloleanolic acid/methyl ester. acetylaleuritolic acid/methyl ester and 
acetylbetulenic acid/methyl ester in dimethyl sulphoxide has been studied and in each case a bromo ;·-lactone is formed,_and in 
the latter two compounds lactonization occurs with rearrangements. The compounds so formed have been identified as 3/i
acetyl-l2a-bromooleanan-28 -+13-olide (V), 3/!-acetyl-15:t-bromooleanan-28 -+13-olide (l I) and 3/i-acetyl-29.30-dibromo
!Sa-oleanan-28-> 19/J-olide (IX) respectively. 

Khastgir and coworkers 1 reported that taraxeryl 
acetate on treatment with N-bromosuccinimide (NBS) 
furnished 15-bromo-/l-amyrin acetate. In order to 
examine the applicability of the reaction on other 
compounds of taraxerane skeleton, we have presently 
carried out the reaction on methyl acetylaleuritolate 2 

(Ia), C 33H 520 4 , by treating it with NBS in dimethyl 
sulphoxide (DMSO) in dark for 12 hr. Usual work-up 
followed by chromatography and crysiallization 
furnished a crystalline solid which analysed for 
C 32H 490 4 Br, m.p. 280-8Y, [ct] 0 + 19.51('. That it had 
y-lactone moiety was supported by its IR spectrum in, 
nujol, exhibiting bands at 1780, 1710, 1240 em ~ 1 . Its 
PMR spectrum indicated the absence of a vinyl proton 
and methpxycarbonyl protons originally present in the 
starting material, showing that the bromination was 
accompanied by the formation of a y-1actone involving 
the double bond and the loss of a methyl group from 
the carbomethoxyl group. Repetition of the reaction 
on acetyl aleuritolic acid2 (Ib), C 32H 500 4 , furnished 
the same bromolactone. The structure of the 
bromolactone has been established as II on the fact 
that the compound on dehydrobromination with 
dimethylaniline· afforded 15,16-dehydro-lactone (III), 
C32H 480 4 , m.p. 308-fOo, [et] 0 - 8.42°; IR (nujol): 1770 
(y-lact6ne), 1730, 1250 (acetate), 900 CD?- -I (cis
disubstituted olefin). III on LAH reduction furnished 
aegiceradiol 3 (IV), C 30H 480 2 , m.p. 235-36° identical 
(m.m.p., co-IR) with an authentic sample. III on 
·catalytic hydrogenation over Adam's catalyst in acetic 

_ acid under pressure afforded 3/1-acetyloleanan-28 
--d3-olide4 (Ilia), C 32H 500 4 , m.p. 293-94° (identical 
with the/ lactone prepared from 3/J-acetyl oleanolic 
acid4

). The formation of aegiceradiol (IV) showed that 
the double bond must be formed at 15-16 position on 

12 

dehydrobromination of the bromine present at I 5-
position. 

A study of the Dreiding model of the lactone (II) 
showed that the bromine at C-1·5 should be a
equatorial. This was confirmed by appearance of a 
proton centered ·at (l 4.3 (d, d) with coupling constants 
of 14Hz (J a, a) and 3Hz (J a, e) due to the axial proton 
geminal to the bromine having axial and equatorial 
protons on the vicinal carbon. The mechanism of 
formation of II probably involves the attack of the ~ 

bromonium ion from NBS in DMSO at the double 
bond .. Bromine being a bulky atom ultimately assumes 
the equatorial position so as to have the minimum 
strain and steric interaction. The next step involves 
concerted migration of the C-13 methyl to the c~14 
position and elimination of the methoxyl methyl to 
form the 28-+13-olide (II). 

As. no. systematic wod< on the action of NBS in 
DMSO on a triterperie acid/ester has been reported, 
the formation of the lactone (II) _prompted us to 
explore if the reaction could be applied to other 
triterp_ene acids and esters as well. Methyl 
acetyloleanolate (Va) was taken as another model 
compound for this reaction when we isolated the 
product (VI), C32H 490 4 Br, m.p. 215-16°, IR (nujol): 
1770 (y-lactone), 1725, 1240 em -r (acetyl), which was 
found to be identical with 3/l-acetyl-12ct-bromo- _ 
oleanan-28--)> 13-olide5 (VI) prepared by treatment of 3{1- · 
acetyloleanolic acid with bromine in acetic acid. The 
same bromolactone (VI) was formed when 3/3-
acetyloleanolic acid' (Vb) was treated with N
bromosuccinimide in dimethyl sulphoxide. 

Methyl 3{J-acetylbetulenate6 (VIla) on similar 
reaction with NBS in DMSO afforded two different 
bromo compounds, separated by chromatography. 

'· 
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The less polar one, C33H 51 0 4 Br, m.p. 235-36°, [a] 0 

+42.55° was identified as methyl 30-bromo-3/J
acetylbetulenate (VIII); IR (nujol): 1735 (- COOCH 3), 

I725, I240 (-OCOCH 3), I260 ( -CH2Br), 1660, 
876 em - 1 

( = CH 2); PMR: t5 0.87-1.02 (15H, 5 tert. 
CH3),2.03(s, 3H, -OCOCH3), 4.I (m, 2H, -CH2 Br), 
3.75 (s, 3H, -COOCH3), 4.9 (m, 2H, =CH2), 4.5 (m, 
IH, CH-O-COCH 3); VIII on treatment with zinc 
and acetic acid gave methyl3{3-acetylbetulenate (VIla). 

The more polar fraction (1 0%) was a dibr6mo 
, ·lactone (IX), C32H480 4 Br2 , m.p. 303-4°, [a] 0 +47; 

CD (n-hexane): 218 nm (s = - 0.99); IR (nujol): I 780 (y
lactone), 1720, 1240 ( -OCOCH3), 1260 em - 1 

( -CH2 Br); PMR: t5 0.87-0.92 (15H, 5 tert. CH3), 2.03. 
(s, 3H, -OCOCH3), 3.44 (m), 3.55 (m); 3.73 (d) and 
3.78 (d) (4H, C-29-H2Br and C-30-H2Br, JAa= 11Hz), 

· 4.34 (s, 1H, HC -OCO) and 4.5 (m, IH, 
HCOCOCH 3). The methylene protons present at C-29 
and C-30 as CH2 Br are non-equivalent and their 

HO 

IV 

) 

positiOn is fixed due to hindered rotation of these 
groups containing the bulky and highly electro
negative bromine atoms which are at the farthest 
positions. The appearance of the C-I9 proton adjacent 
to the lactonic oxygen as a singlet in the PMR 
spectrum of IX suggests that this proton has either no 
neighbouring proton or the conformation is such as to 
have no coupling with it. A Dreiding model of IX 
showed that the dihedral angle between the C-I8 and 
C- I 9 protons is almost 90° if the C-18 proton is a
oriented. The appearance of a peak in the 13C NMR of 
IX at 178.48 ppm revealed the presence of a lactonic 
carbonyl group in a five-membered ring whereas the 
one at 171 ppm indicated the presence of an acetoxyl 
carbonyl group. The doublets at 80.77 and 80.95 ppm 
due to C-H groups bonded to acetoxy and lactone 
oxygen atoms. The dibromolactone (IX) could not be 
dehydrobrominated with dimethylaniline but on 
debromination with Raney nickel-hydrogen gave X, 

13 
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C32H 500 4 , m.p. >360°, [ct]D+59°, identical with 3/3-
acetyloleanan-28--+ 19/3-olide prepared from 3/3-
acetylbetulenic acid. From these observations the 
dibromolactone (IX) has been assigned the structure of 
3 /3-acetyl-29, 30-dibromo-18ct-o lean an-28--+ 19 /3-o lide 
(IX). 

3/3-Acetylbetulenic acid (VIIb) also furnished the 
dibromolactone(IX) on treatment with NBS in DMSO 
and 3/3-acetyl-30-bromobetulenic acid which W!lS 

converted with the methyl ester (VIII) on esterification 
with diazomethane. 

Methyl 3/3-acetyl-30-bromobetulenate (VIII) is 
formed by allylic bromination of the methyl ester 
(VIla) which on further attack by the bromonium ion 
on the double bond causes ring expansion and 
lactonization as in other acid isomerization 7 of the 
double bond to furnish th~ lactone (IX). 

Methyl 3/3-acetyldihydrobetulenate on similar 
treatment with NBS in DMSO gave back the starting 
material in 100% yield, suggesting that the attack by 
the bromonium ion on the double bond initiates the 
lactonization and no free radical is involved in this 
reaction. 

ExperimeQtal Procedure 
Melting points are uncorrected. The petroleum used 

throughout had the b.p. 60-80°. Brockmann alumina 
(S. Merck) deactivated with 5%of 10%Ac0Hwas used 
for column chromatography. TLC plates were coated 
with silica gel G (ace. to Stahl) having the thickness of 
about 0.2mm and the spots located by exposing to 
iodine vapour. All the optical rotations were 
determined in chloroform solution. IR spectra were 
recorded as nujol mulls on a Beckman IR-20 
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R 

A cO 

Br2 -- AcOH 
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spectrophotometer and the UV spectra in MeOH on a 
Beckman DU-2 spectrophotometer. NMR spectra 
were recorded on Varian A-60 or T-60 or EM-360 and 
FT -BOA e H and 13C) NMR instruments using CDCI3 

as solvent containing TMS as internai standard. Mass 
spectra were recorded by solid probe CI/CH4 method. 

Treatment of methyl 3/3-acety/a/eurito/ate (/a) with 
NBS: Formation of 3f3-acetyloleanan-15rx-bromo-28 · 
-+'13/3-olide (/[)-Ia (200 mg) dissolved in CHC13 

(12ml) was mixed with freshly distilled DMSO (6ml). 
After cooling the reaction mixture, NBS (200 mg) was 
added, kept in dark for l2hr, filtered, the filtrate 
extracted with CHC13 , the organic layer· washed with 
water and dried (Na2S04). Chloroform was distilled 
off and the residue chromatographed over deactivated 
alumina. Elution with petroleum-benzene (3:2) 
furnished a solid which crystallized from CHC13 

- MeOH to give II; PMR: c5 0.8 to 1.4 (7 tert. CH3), 

2.04 (s, 3H, 0 -COCH3), 4.3 (dd, 1H, CHBr, 1 •• = 14 
Hz and 1 •• =3 Hz), 4.5 (m, lH, H-C-0-COCH3) 

(Found: C, 67.8; H, 8.8. C32H 490 4 Br requires C, 67.1; 
H, 8.6%). 

Treatment of 3/3-acety/aleuritolic acid (Ib) with 
NBS-Ib (150mg) dissolved in CHC13 (lOrn!) was 
mixed with DMSO (5ml) and NBS (150mg) and kept 
in dark for 24hr. After usual work-up and 
chromatography, a solid was eluted by petroleum
benzene (3:2) which crystallized from CHC13 - MeOH 
to give II, identical (m.m.p., co-IR) with II obtained in 
the above experiment. 

3/3-Acetylolean-15, 16-en-28--+ 13/3-olide (Ill)- II 
(150mg) was refluxed for 4hr with freshly distiJJed 
dimethylaniline (30 ml). The mixture was poured into 
water, acidified with 6NHCl and extracted with ether. 
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The ether layer was washed with water till neutral and 
dried (Na2S04). The solvent was removed and the 
residue (130mg) chromatographed. Elution with 
petroleum-benzene (3:2) furnished a solid which 
crystallised from CHC13 - MeOH to furnish III; 
PMR: <50.8-1.3 (7 tert. CH3 ), 2.04 (s, 3H, -OCOCH3), 

4.5 (m, lH, HC-OCOCH3), 5.5 (AB quartet 
I I 

-C-CH=CH-C-,JA8 =10 Hz) (Found: C, 77.1; 
. 1 I 
H, 9.7. C32H480 4 requires C, 77.4; H, 9.7%); Beilstein 
test -negative. 

Hydrogenation of lactone (Ill): Formation of 3/J
acetyloleanan-28--+ 13{3-olide (Ill a)-A mixture of III 
(200mg) dissolved in ethyl acetate (50ml), AcOH 
(50 ml) and Adam's catalyst (25 mg) was stirred under . 
hydrogen atmosphere in a Pars hydrogenation 
apparatus (40 p.s.i). The solvent was removed under 
reduced pressure and the residue dissolved in benzene 
was passed through a column of alumina. The eluate 
on crystallization from CHC13 - MeOH afforded Ilia, 
m.p. 293-94° (m.m.p. and co-IR identical with an 
authentic sample of 3{3-acetyloleanan-28--+ 13-olide4

); 

IR: 1780(y-lactone), 1720, 1240 em - 1 (acetate)(Found: 
C, 77.0; H, 10.1. C32H 500 4 requires C, 77.1; H, 10.1%). 

LAH reduction of III: .Formation of aegiceradiol 
(/V)-III (50mg) taken _in dry ether (lOOml) was · 
refluxed with LAH (1 00 mg) for 4 hr. The mixture was 

NBS - DMSO )lr 

VIII, R : CH3 

IX, X= Br 
X, X: H 

. ( 

cooled, LAH decomposed with a saturated soln. of 
Na2S04 , extracted with ether, the ether extract washed 
with water, dried (Na2S04) and the solvent removed. 
The residue(m.p. 225-28°) was chromatographed over 
alumina. Elution with benzene-ether (3:2) afforded a 
solid which crystallised from CHCI3 - MeOH to 
furnish aegiceradiol, m.p. 235-36° (m.m.p. and co-IR 
with authentic sample) (Found: C, 81.7; H, 10.9. Calc. 
for C3oH4 s02: C, 81.6; H, 11.0%) . 

Treatment of methyl 3{3-acetyloleanolate (Va) with 
NBS in DMSO: Formation of 3{3-acetyloleanan-12rJ.
bromo-28--+ 13{3-olide (Vl)-Va (0.2g) dissolved in 
CHC13 (lOrn!) and DMS0(5ml) was treated with NBS 
(0.2g). The mixture was kept in the dark for 24hr, 
washed with water, dried (Na2S04) and the solvent 
removed. The oily residue (0.18 g) was chromatog
raphed when a solid was eluted by petroleum-benzene 
(3:2). This on crystallization from CHC13 - MeOH 
furnished VI (0.15g), m.p. 215-16°; IR: 1770, 1180, 
1160 (y-lactone), 1725, 1240 em - 1 (acetate), identical 
(m.m.p., co-IR) with an authentic sample of 12rJ.
bromo-3{3-acetyloleanan-28--+ 13-olide5 (Found: C, 
67.2; H, 8.6. Calc. for C32H490 4 Br: C, 67.1; H, 8.6%); 
Beilstein test-positive. 

. Treatment of3{3-acetyloleanolic acid(Vb) with NBS: 
Formation of bromo lactone (VI)-To a solution of Vb 
(0.2 g) in CHC13 (1 0 ml) containing DMSO (5 ml), NBS 
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(0.2 g) was added in one lot and the mixture kept in the 
dark for 24hr. The mixture was diluted with water, 
extracted with CHCI3, and the organic layer dried 
(Na2S04). The solvent was distilled off and the residue 
again extracted with ether, stirred with aq. NaOH (5%) 
and separated into alkaline and neutral extracts. The 
alkali extract on acidification and extraction with ether 
did pot furnish any solid residue indicating.the absence 
of an acidic component in the reaction mixture. The 
neutral ethereal portion was concentrated to give a 
residue (0.15 g) which was homogeneous·in TLC (single 
spot). It was crystallized from CHCI3- MeOH, m.p. 
215-17° and found identical with VI obtained above. 
· Treatment ofmethy/3/3-acety/betu/enate (VI/a) with 

NBS: Formation of methyl 3/3-acetyl-30-
bromobetu/enate (VIII) and 3f3~acetyl-29,30-
dibromooleanan-18CI.,28-d9{3-olide (IX)-To a so
lution of Vlla(0.4g) in CHCI3 (20m!) and DMSO · 
(10m!),' crystals of NBS (0.8g) were added in lot of 
100mg each and the soln kept in dark for 24hJ.'. The 
mixture was dilut~d with water, washed the 
chloroform layer, dried and concentrated to give a 
residue (0.35 g) which was chromatographed. Elution 
with petroleum- benzene (4:1) furnished a solid which 
crystallized from CHC13 - MeOH to give VIII, m.p. 
235-36°, [C1.] 0 +42.55° (Found: C, 65.2; H, 8.6; Br, 13.5. 
C33H 51 0 4 Br requires C, 65.3; H, 8.6; Br, 13.5%). 
Beilstein test-positi>ve. 

Further elution of the column with petroleum
benzene (2:3) f~rnished a solid which crystallized from 
CHC13 - MeOH to give the dibromo lactone(IX), m.p. 
303-4°, [C1.] 0 +47.22o; CD: 218 nm, e=0.99; CMR: 
f> 178,48 (s, lactone -0- C=O), 171 (s, -0- CO 
-CH3), 80.77 (d, HC-0-C=O), 80.95 (d, HC-0 
-C=O) and 28 other peaks between 55.60 to 
13.67ppm; MSt: 659 (M i H, 10%), 657 (M! H, 19%), 

tMi H refers to the protonated molecular mass with the two 
bromine atoms of isotopic mass 81; M; H to mass with isotopic 

, masses 79 and 81; and M I H to mass with i3otopic mass 79. Brt and 
Brt refer to bro'mine a_toms of isotopic masses 8l.and 79 respectively. 
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.655 (M; H, 10%), 599 (Mi H -CH3COOH), 597 
(M!H-CH3COOH), 595 (M;H-CH3COOH), 503 
(599-CH3Brt and 597-CH3Brt, 5%), 501 (597-CH 3Brt 
and 595-CH3Brt, 5%), 407 (503-CH 3Brt or 501-
CH3Brt, 31%), 517 (599-HBrt arid 597-HBrt). 515 
(597-HBrt and 595-HBrt), 489 (517-CO), 487 (515-
CO), 437 (MH-Br2), 435 (5i7-HBrt and 515 
-HBrt), 407 (503-CH 3Brt and 501-CH 3Brt or 487-
HBrt and 489 -HBrt), 249, 191 (base), 189 (Found: C, 
58.5; H, 7.3. C32H480 4 Br requires C, 58.6; H, 7.4%). 

Debromination of lactone (IX): Formation of 3{3-
acetyloleanan-I8C1.,28 -419{3-olide (X)-X (0.2 g) dissol
ved in EtOH (50 ml) was refluxed with freshly prepared 
Raney Nickel (5 g) for 6 hr. The mixture was filtered 
and the filtrate on concentration furnished X (0.14 g), 
m.p.>360\ [C1.] 0 +59° identical (m.m.p. and co-IR) 
with an authentic sample of 3/3-acetyloleanan-28 
-419/3-olide. · 
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