
The ,~ork. erl'i:Jodied in the -present thesis has been 

presented into three parts. 

OXIDJV'ri ON OF TRITERl?ENOJ:D (C-3 ) I<ETONES ~f.tTH SELEN:WM 

PIO,C'IOE IN TERTii\~ BUTANOL. 

Part I has been divided into three chapters. 

Th±·s chapter cofl\Prises a short reviet-1 of selective 

o~idation with selenium dioxide• 

This chapter deals with the studies on oxidation of 

friec'lelin <l), msthy 1 dihydrObe-tulonate '(a,) arid taraxerone 

(~) td.th selenium dioxide in presence of tertiary butanol. 

SECTION 1--. 

~1is section constitutes the studies on o~idation of 

friedelin 1• Friedelin l on· prolonged heating •;,.:ith selenium 

dio>lide in tertiary' bUtC!f.lol furnishes two products, charac­

teri~ed as 3~ •acetyl-4-nor-friedel-1(10)-en-3~ -ol-2-one i 1 
0 + ' 

c30H46o3 , m.p. 24Q-47 ;·mass= m(~ 454 (M ); XR; 3440 (-OH), 
. -1 

1705 (carbonyl), 1690 (carbo~l)t 1592, 865 em (olefin~c 

double bond) and friedel-l(lo)-en-4~ -ol-2, 3-dione ~' 
0 . ~ 

c30H460 3 , m.p. 272-73 ; . mass .: !Y&. 454 (M' ); :ca : 3440 <-at>, 



\IJ:) 

-1 
1705 (carbonyl), 1680 {asrbonyl), l600y 940 em (olefinic 

double bond). The st~ucture Of ! and~ are based on spectral 
1' . 13 

c.iat$ (XR; 'UVt li NMR, t>1;9,sa. and C NMR)"' 

0 

0 

QH 

0 

~0 

·T'fle mode of formation of t\'lo products ! and i have been 

f3ECT:tON B ............... 
This section describes the ~solatLon and character!-

zat~on of products obtained on oxidation of 4-gem dimethyl-

3-Jteto triterpenoid, «ethyl dihydrobetulonate a., with selenium 

dio.,'.ide in presence of tertiaty butanol. ~he products isolated 



(III) 

are characterized as lup-2.8-carbotnethoXlf-l (2 >-en-3-one-2-
. . . ', • ! ·0 ' . : .. + 

selenids 6 c· H o se~ m.p. 265-66 1 mass ; mf~ 468 (M-_, 31 48 3 ' \ . . 
Se); · :ui : • 173o Ccarbomethoiy group), 1680 (carbonyl group), 

·-1 
1600, 830 em. . (olefinic QOUble bond) and A•nor-lUP-28...;. 

carbom:ltho:x~-2-carb l~?l;1~e"!'3 o< -:-ol l, c31 H 48 OS, 

m.p. 273-74 ; mass = mtz. soo (M?); IR a 3375 ( .. orl), 1810 

(~-lactone), 1700 Qm-
1 (ca~bometho~y group)o The structures 

.§. and 2 have been established on the basis of spectral 

analysis (IR, uv, Mass, 
1a NMR and 

13c NMR). 

coo Me 

0 

COO Me 

6 

COO Me 



l' 
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The possible rrode of formation of .§ and 1 have ,also been · 

d.:tsoussed. 

SECTIOM,C 
_... ••• 1 toza 

This section contains isolation and cha~acterization 

of products formed on ol<idation of tar~erone ~ 'i.vith selenium . 
dioxide in presence of ter~iary butanol. The products 

,isolated are characterized aa 1(2 )-dehydro taraxerone !it 
0 + c

30
a

46
o; rn.p. 24t;-49 ; mass : !!V~ 422 (M ) ; IR : 1660 

-1 
(carbonyl group), 1600, 810 em (olefinic double bond); 

uv :'A at ~28 nm ( E , 11,ooo>1 1(2)-dehydro taraxer-3-
max 0 

one-2.-selenide ,2, c30H46oSe, m.p. 282-83 ; mass ' WI~ 
+ . 

soo (M...!-1) , IR '; 1660 (carbonyl), 
-l 

l60S, 822 em · (olefinic 

double bond); uv a 'A at 302 run < ~ , 8300); 2-nor-tara~r-
max o 

1, 3-dione JQ, c H o ,at3oH, m.p. 260-61 1 mass ' !!V~ 
29 44 2 -1 

424 (M+); IR ; 1740 (carbonyl), 1695 (ciarbony1) 1 800 em 
(olefinic double bond); 1,2-dehydro tar~erone-2 1 2'-seleno­

taraxer-l', 3•-dione 1!1 c
60

a
90

o3Se, rn.p. 300-302°; mass ' 
+ !!Va ~38 (M ); :tR a 1710 (carbonyl), 1695 (carbonyl), 1680 

<carbonyl group), 820 cm-
1 

{ole.finic double bond) 1 l ~ , 3o< -

dihy~roxy-3-ca~bo.xy-~nor-taraxerene j£, c
30

H
48

o4, m.p. 

275-76°; mass ~ !\Y'.z. 472 (M"~"); :tR ' 3;300-2700 (broad, -an, 
. -1 

1700 (-COOH), 820 em (olefinic double bond). 

The structures of these compounds have been e$tab~ished 

on the basis of analytical data; spectral data (:IR, uv, 
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1 13 ' 
H Nt1R, t4ass and c NMR) and by direct comparison w.ith 

authentic specimens. 

R 

0 

8!1 R::: ~ 
..2., R = Se 1-1 

HO 

1-/00C 

12. -
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11 

The ·possible mode ··of ·forffi.?tion ·of l f' '· 3o< ·-dihydro,Xy-3-

carbo~-.t\...nor-tara~erene 12. ·an<;i 2-nor.-.taraxer..;.l9 3-d.ione !2, 

have ·been discussed. 

CH?.-J?T ER III 
I -

The e:.c-perimental detail'? o~ th~ t«>rl~s h~rye been 

discussed 2n thi~ ch~~er. 

Z..L!NLlC OXIDi\.TION Olf TR:t'L'ERl:lENOID C-12 (l3 )-DOUBLE BOND \~ITH 

S]!;LEN:WM DIOXIDE 2\ND HYDROGEN l?EROi<IDE : PREl?M~ATION OF llo( t 

12 0\ -OXJ:RANE OERIVATlVES. 
' ' . ' 

Part II has teen div.;i.ded into three chapters. 

This chapter oonst~tutes a short review on reaction 

of hvdrogen peroxide in presence of selenium dio:d.de. 
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QJ!AP:£iR I!, 

'lhis chapter deals with the studies on the action of 

selenium dioxide in presenqe of hydrogen perioxide on 

tr.iterpenoids of oleanane and Ursane .Sl~eletons. 

i) ~ •artyrin acetate i3 on prolonged heating with 

hydrogen pero~ide ana selenium dioxide in terti~ butanol 

furnishes two ao~oundS which are characterized as ll~ , 

12o( -epo~-tsr~er-14-en-3p -yl acetat~ lit c
32

a50o3, m.p. 
0 + 

307-308 1 mass ; m/A 482 (M ); IR ' l73S, 1260 (-OAc), 
-1 

880 ( epoxide ring), 820 om () c = C <H) and ll o{ , _12<>< -~POlCY 
. 0 

-ta:raxer-14-en•3 ~ -ol .Ja,, c30a 
48 

a 
2

1 m. P• 285-96 1 mass a mtz. 
+ . -l 

-440 (M ); IR: 3500 (-OH), 890 (epoxide ring) 1 820 em 

(> =.C~ ). 

1.1) Oxidation of o{ -anyrin acetate 1.§ -with selenium 

dioxide and hydrogen peroxide affordS two oo~ounds Which 

are identifieP· as llo{ • l2o( -epoxy-urs-14.-en-J ~ -yl acetate 
0 + 

1'7, c H o3 , tn.p. 213-14 · ; mass ' m/i. 482 (M ); :tR a 1735, 
- 32 50 . . 
1260 t-oAa>, 880 (epoxide ring), 820 cm1 <)c = c<H) and 

/ ' 

llo<., 12o( -epo~-urs-14-en-31' -ol ~. c30H48o
2

, m.p. 245-

460, mass a J!Vz. 440 (M+); IR a 34SO (.oH), sao (epoxide 

l:.-ing >, 820 cm-
1 

( )c a c<H >. 
iii) Both aoaty 1 oleanolic acid 12. and methyl acetyl 

oleanolate aQ on o~idation with selenium diox~ and hydrogen 

perod.de fum ish- · two identical products 11 o<.. • 1.2 o<. -epoxy-

oleanan-28 >13-olide-3~ -yl acetate .u, c32H4~o5, 



0 + 
m. p. a 93-94 1 mess. ; mt.;. S 12 (t'1 ) ; xn • l·'76S ( f -lactone) , 

... 1 
1720, 124<:> (-OJ4c), sao om (epQxide ring) and llo<, 12o< ... 

epoxy-oleanan•2S~l3-olide-3~ -ol Zit c30H46o4, ffi•P• 269-' 

70°; mass' m/a 470 (M+); :i:R a 3530 '-OH), 1770 ('{-lactone), 

-1 aao ern (epo~!de J:;iJYJ)• 

iv) Reaction of ~thyl acetyl urs~late ~ 'lrd.th selen.tum 

dioxide and hydrogen peroxide affords two compounds which 

are iaentif ied as llo< , lao< -epo~-uJ;"s-28 13-olide.-3 ~ ..yl 
. 0 ~ 

acetate a!, c
32

a48o5, m.p. 281-82 ; mass ' WVA $12 (M ); 
-1 

IR II 1775 ("(-lactone), 1740~ 1250 (-OAc), 885 em (epcbdde 

ring)' and ll~ ' 12o< -epQ~-urs.-29----,;;.>13-olide ... Jp -ol aa, 
0 

c
30

a
46

o4 , m..p. 295-96; IR: 3300 (-oi-1), 1775 t-Y ... lectooe), 
.. -1 . . 

885 em \ epoxide :ring). 

v> oxidation of· e~throd.iol a§. with selenium dioxide 
. . . 

and hydrogen peroxide furnishes llo( , 12 o< -epoxy-o'leanen-
. . 0 ' 

28 >13-olide-3~ -ol u, c30H
46

o 4 , m.p. 266-67 . ; IR; 
-l . 

3530 <-Oil), 1770 ( "(oi!olactone), eao em ·· (er>OJ<ide ring). 

vi) uvaol ll on o~idation, t•11th seleni~m dioxide and 

hydrogen peroxi~e gives compound 11 ..1.. , 12 o( -taPoxy-urs-
.. c 

~s )13-ol.ide-30 -ol 2a,, c
30

a
46

o4 , m.p. 292-93 ; IR ~ 
. . -1 

3300 (-OH) t 177$ ( Y -lactone)., 985 em (epoxide l':ing ). 

v~i) Ole$!1~12~en~2o{_ , 3 ~, 28-yl triacetate .af! on 

prolonged heating ~ith h¥drogen ~roxide end selenium dio~ide 

f~ishes two corrpounds \\?hich are characterized a$ llo{ t 12~ ... 

epo:I(V-tar~er-14-en-3 ~ -ol-2""-, 28-yl diacetate 22., c34a
52 

o6 t. 
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. c + 
m.p. 295-96 1 mass ; !.!VZ. 556 (M ) ; I:R ::. 3400 (..Oft), 17So, 

-1 
l72o, 12eo, 1240 ( ... 01\.a), sao (epc:<ide ring), 820 em 

<>c:i::c<a) and llo< ; l2e{ -epoxy-taraxer .. l4·-en-2o<. , 3 ~ .. 
. . 0. 

dio1 ... 28-yl ·acetate 12,, c 32H
50 

o5 , m.p. 266-67 ; mes~ ' m/,;. 

514 (M+}; J:R ; 3200-3600 (broad, -ctl), 1120, 1250 ( ... o.r~c ), 
. ' -1 

aso (epoJ<ide ring), 820 em < >c = c<a). 
,• 

The struotuxes of these reaction products have beeQ 

establiShed on the basi$ of analytical datat spectral data 
.. __ 13 

·( n: NMR, Mass, c :NMR arid :tR) and by 4.:t'rect com.Qariaon "Jith 

authentjc specirten's. 

I 

0 l 3 
R:::l\ot R =~ =H, 

. 1 4 
R::~c, R :::R c:H, 

2.4 5 . ' 
R esR :::R r:::Me 

R2=R3r:::R
5:::Me 

1 3 2 
R::ml\e, R =R =H, R :=COOH, 

R~::R5t=t-!e · 

l 3 2 
.R:::.I\ct R :::R =H, R :::COQMe, 

. R4:::R5C2Me 
1 3 2 . . 

Rc::R ::!!R :cH, R =CH.., OH, 
' 4 s· .t4. 

R :R :::Me 

1 3 . 2 4 
!!,, l~Ao, R c:R aiH,R :::R • 

5 
Rt::~Me 

. 1 3 2 4 s lao, R=R :::R =11, R :::R =R aMe 
. 1 4 . 

. .J.l, ·R::P..c0 R :::R ::111 

· ·. R2::aR3
:::::R

5
=t-1e 

1.4 .2 3 5 
!§ _, 'R=R =:2R ;::::Ht R ::::R =R =Me 



. <x> 

1 4 2 
,U, Re:Ac::, R :::~R ::::H 1 R ·=C00Me1 

a3=R~=Me 
1 4 . 2 

2.1,. R=R aR =H,. R ::CH20Ht 
3 5 

. R .=R =M~·. 

2.§' R=.i'.c, Rl=o~, R2c::~CfJa0'1-'.c, 
3 4 5 

R c:H, . R .::.R ~Me . 

The mode of format:i.on·of produot.s 14), JS, 17, J&,; .32, 30t 

2..!, z.a~ 2,!, aa; have been discussed• 

. ' 
£HAi?TER III 

This chapter describes the 'Elxperitrenta.l details of the 
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PARr :III 

STUDI:U:S ON THE REOUCT!V E ACTJ:ON OF LITHlUt"l-ETlrtLENEDit.MINE 

Part IIX has been divided into three chapters. 

This chat:>ter constitutes a short review of the reactions· 

of dissolving alkali ~tals in presence of bases. 

CHPPTER II ............ , . 
This cha!>ter deals with the studies on the action of 

lithiu~et~lenediamine on triterpenoida containing (a) !so­

Propenyl group, (b) carbonyl group at C-3 position with or 

without isopropenyl group, (c) aldehyde group at C-17 position 

t.Jith or ~1ithout isopropenyl group, (}S) sterically. hindered 

este~ with or without isopropenyl group, (e) on steroid and 

triterpenoid o!J 1'-unsat urated l'etones and (f) on tr.iterpenoid 

conjugated dienes~ The c::a~e study of acid isomerization of 

18 < 1~) double b.ond .in lupane sl<elaton is also described in 

this chapter. 

a) Studies on triterpenoids containing isopropenyl group 

( .:1.) Reaat:l.on of lupeol J..k, \1ith lithium-ethylene-
. . 0 

diamine furnishes lupanol 32.5h c30a52 
o, ~P· 204-03 ; IR :: 

. ...1 
3330 em (-orn, confirmed ~ p~eparing acetyl der.ivative 

and by compar.ison with authentic specimen. 
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.. 

(.11) Reduct ion of moretenol ~ with lithiu~thylene­
) 0 

c:i1amine affo~ds moret anol 34b, c30a53o, m.o• 222-23 ; IR a 
. . . 'l . - ' . 

3320-3400 qm- (-CH >, confirmed by direqt corqpar!soll t--Jith 

authentic apeci~n. 

(iii) t~retene ~ on redUction 't~ith lithium-
0 

ethylenediamine gives moretane 34...;, c30H54 ~ m.p. 17.6-7 · and 
0 . . 

194-95. {double melting); IR : no abso~:ption in the region 
-1 

970 to 900 om · • confirllDd by coll\9i:.U:~son with authentic 

specirren. 

(iv) Reaction ·O~ betulinic acid ~ with· lithium­

ethylenediamine furnishes dihydro betulinic acid ~' 
0 -1 -l 

c
3
rJI

50
o

3
,. m.p. 322-23 , IR ; 3440 em (-OH >, 1690 em 

<-c~H), confirmed by preparing ester derivative end by 

direct comparison ~ith authentic specimen• 



.;P.,, R=O 

~' R=H2 

~:> R=~I. 
'·,H· 

Jl.__ 

\JCtii) 

'~· ---, 

COOH COC>H 

l:>) studies on 3.-keto triterpenoiQs \·:ith or t-1itl'lout 

i·sopropenyl group ... 
(i) Reaction oJ:· lupanone ~- wi~h lithiQm.-ethylenediamine 

. 0 -1 
affords lupanol 3'1f:b c30K52o, ,m.p .. 204-0S ; .J:R : 3330 am 

(-00)., .. 

(ii) Reduction of mcretanone ~ with lith~um-ethylene­
o 

diamine furnishes moretanol 34b, c36H52o, ·m.p. 224 ; IR' 
-1 

3320-3400 em (-OH). 
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(iii) ~ -anyrone ,U, on reduction tiith lithium-
. 0 

ethylenediamine gives ~-arryrin 37a, c30tt500; m.p~ 196-97 1 

-1 
IR a 3250-3435 om (-OH). 

( i v) Reaction ~f t a~a:M~rone ~ 't1.:l.th lithium-ethylene­
o 

diamine affords ta~axerol Jaa, c30H50o, m.p. 280-82 ; IR • 
' -l ' 

3300-3400 em t-cH ). 

(v) Reduction of glutenone ~ with lithium.ethylena-
0 

diamine fuxn,iahes 3o( -glutenol ~; c30KSO o, iil~P• 201-02 1 
-l 

IR :. 3300-3400 em <-oa )., 
(vi) Germaniconta 40 on reduction t-3ith lithium-_ .. 

ethyle'ne"diafnine gives germanico.J. ~. c30ft50 o, m.p. 
. -l 

IR ; 3300-3400 om (-OH). 

0 
177-79 '; 

tvll) Reaction of :friedelin ~ t<Jith lithium-ethylene­
o 

diamine furnishes 'fried.eiinol · 4 .. aa, c
30

a
52 

o, m.p. 299~302 ; 
-l . -

IR • 3450 c:m (-OH) ~· 

(viii) Reduct_ion of lupenone ,U·i~ith li.thium-ethylene­
o 

diamine affords lupanol ;!at\, c30H52o'~ lLP• 204..05 1 IR & 

-1 I . 
3330 om ,_oH). 

(!x > Moretenone ll 't"'ith lith±um-ethylenediarrd.ne 
. 0 

:furnishes rnoretenol 34'b, c30H52o, m.p_. 222-23 ; l:R a 3320-
-l . 

3400 em (-01-I), con£irn\f:.d l'lf direct corrp ar.isOt."l with authentic 

speainan~ ... 

l-\ll these alcohols have been confirmed by pr~paring 

acetyl der~vative and by direct comparison with authentic 

specimens. 
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~' 



o) Studies on trite:r:penoids cant aining . l? .... aldehyde 

group 'i:l1ith or t-J.:i.thcut isopro~nyl group. 

i) Reduction of oleanonic aldehyde ~ with lithium­

ethylenedia~ne furnishes a single co~ound erythrodiol 42a, 
Q -1 ---

C~o"soo2, m.p. 230 ... 31 , XR '. 3300-340Q em (~Ol·U, conf.irmed 

. by prepat'itg acetyl, deriVatiVe and ~ direct- C!Ofll>al!ison t-7it.h 

authentic spGcimen. 

11) Reaction of hetulonic aldehyde !1 with lithium-

. ethylenediamine affords a single co!l\9ound dihydrobstul.in !4,, 
0 -1 

~0H52o2 , m.p. 277-~a 1 :tR • 34oo-3Soo em (..OH), confirmed 

by prepa~lng acetyl derivative and by direct.ao~9arison with 

authentic s.pecimen. 

l 2 ·-:r. 
R =o, R =a-.. o 
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d.) Studies on tritel.'Penoid hi.n4ered eaters t>Jitb. or to1ithout 

isopropenyl group. 

i) Reduction Q~ methyl betulonate ~ 't'Jith lithium­

ethylenediamine affords diqydrobetulinia ac;:id ~~ m.p. 322-
o 

23 ~ 

.1:1) l1eaation of nethyl betulinate ~ 'Nith' lithium­

ethylenediamine :fumishes d.ihydrobetulinic acid· 3...§., m.p. 
0 

322-23 .. 

iii) r~ethyl oleenonate 4Q. on reduot:Lon 't.qith lith!um­

~hylenediam:tne gives oleanollc aciel !§.~, c
30

H
48 

03 , mop. 
0 . -1 

302-4 ; IP. : 3450 (-OH), 1690 am '-COOH) • 

. iv) Reduct.ion of math,rl tr.:l.ohadinate 47 with lith . .:t.um-
~ -

ethylenediaro~ine affords tr.ichadenio acid A~? c30a50o3, 
0 . -1 

m. P• 299-90 1 IR t 3440 '-OH) t 1690 em ,_COOH) • 

v) Reaction of methyl urscnate ~ with lithium,... 

ethylenediamine,furnishes ursol.ic aoi.d ~~ c
30

H
48

03 t m.p 
0 -l ' 

284-85 ; IR : 3400 (-Oti) 1 1690 om \-COOH). . 

vi) }~hyl aleuritolate 49, on reduction u~th lithium­

ethylenediamine affords aleuritolia acid !2a, c30H48o3, 
0 -1 

m.p.· 300~301 1 .!R ' 3450 (-OH),. 1700 om ( ... COOH). 

The st::ructures of t.llese acids have been confirmed by 

preparing thatr acetyl derivatives and by dix:ect corrparison 

with authentic specimens. 
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coo(<l-

cooR 1 

R' 

1 
,il, R =CH3 

~,R1=H 



SECTION B 

This se~on oonst~tutes the study on reduction of 

steroid ant;i triterpenoido()~ -unsaturated ketones~ 

Reaction of less sterically hindered ketone; gl,.oohidone 

a,g 't>Jith lithium in presence of ~hylenedismine leads to the 

reduction of the double bond to give lupanone ~. c30H50°t 
m.p~ 209-10°; IR ; 1705 c;:m1 

\carbonyl) fol1ot1ed by that of 

the carbmyl group to afford therrnodynam.tcally stable alcohol, 
0 ' 

lupanol ~, m.p. 204-S • Cholest-4-en-3-one al on reduction 

t-~ith lithiurn-ethylenediarnine affords choles~a~ •ol 3.a,1 
. 0 . .· 

c
27

H
48

o, m.p. 140-41 , oonfi:rmea by preparing acetyl deriva-

tive and by direct conparison 't.Jith authentic specirren. 

Sterically hindered~f' -unsaturated l<etone.s ; (a) 11-

0lCo-olean-12 (13>-en-3~ -yl acetate 53 on reduction w;tth 

lithium-ethylenediamine fu1;nishes three conpounds which are 
0 

characterized as ~ -anyrane U, c30a
52

, m.p. 174-S 1 IR : No 
-1 

absorption betl-Jeen 780 to 900, 1600 to 1750 end 3000 to 3600 em ; 
0 

olean-9(11), 12(13)-dien-3~ -o1 2llt c30a48o,, m.p. 210-11 , 

nasa : m/z. 424 (M
4
) 1 IR ; 3340 <-at) em-1 and olean-3 ~ · 1 11~ -

0 l 
diol ~' c30»52 

o
2 

i m.p. 240..42 , :IR ~ 3300·3350 em- (-OH); 

(b) Reduction of ll-9xo-o1ean-12 (13) 1 15(16)-di€i!l-3~ -yl acetete 

M '"'.ith lithium .in presence of ethylenediamine affords three 

compounds which are identified as olean-12{13) 1 . lS(lo)-dione 
0 .... 

~. c30H48o ~p. 202-03 1 mass : !Va 408 (M' ); IR • 820 795 
. • t 

-1 . 
780, 760 em (olefinic double bond); olean-12,13) 1 15(16)-dien-

o 
3 ~ •ol Stib, c30H48o, m.p. 235-36 ; mass a .ava 424 (M+); 
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-1 
IR : 3200-35oo <-oH), sao. ooo, 7GO, 7so. 730 em- (olefinic 

double bond);. oleen-1S(l6)'!1"en-llot -ol ~' c30a50o, m•e.>~a 
0 \ + -1 

205-6 1 ma~s • mla 426 (M ); IR a 3410 (.OH), 7ao, 760 om 

(olefinic double bond> re·spectively. 

Reduction of '7""oxo-cholesteryl acetate ii and cholest-

3, 5-dien-7-one 60 with lithium in presence of ethylenediamine 

.fu:m.:Lsn same p'"oduct cholest-4(5)-en-7~ -ol !it c27tt46o, 
' 0 -1 ' 

m. P• 115-lG 1 IR • 3340 om (-OH) in both caee:a. 

The stwctures of these reaction prt)ducts have been 

established on the basis Qf enalyt:ic~l data, .spectral data 
l u I 

(IR, tt NMR, mass and c m.m) and by ·direct conp~ison t'l?ith 

authentic specimens. 

0 
50 51 -
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The ·possible ntida ·of formation of these products have also 

been discuss~d. 

sg;;TION C -
This sec~ion QOntains the action of lithium in presence 

of ethY-lenediamine on trit~rpenoid conjugated dienes •. 

01ean-9 '11)' 12 ( 13) -dien.-3 ~ •ol a on treat rrent tdt h 

lithium in pl:esence of ethylenediamine i:esults the J.'eCOVe1')' 

of starting material ii• 

The reduction of lup.l$(19>, 20(29)-dien-3~ -yl acetate 

§l 'dth lithium .in presence of ethyl~nediamine furnishes 
' 0 

lup-18(19)-eQ.-3~ .-ol ~' c3at50o, m.p. 220-22 1 :tR a 3400-
1 ' . . 

3450 em- (-OH). The st :r:uct ure U has been conf.irmad kly .. 

preparing acetyl deriv~tive, cQmparison with authentic apeci­

rren end ~ spectral analys.is (IR; mass, Nt4R0 
13c NM,R),. 

The reaction of methyl•3 ~ -aceto'W-lup-18(19), 20(29)­

dien-28-oate &a with lithium in presence_ o~ ethylenediamine 

affords four compounds 't'l?hich are characterized as 2B-nor-luP-

( ) H o + 17 18 -en-3 ~ -ol §.!1 c2~ <t\SO.; m.p. ~8<$-87 I mass a J.D/.1 ·412 (M ); 



.-1 
IR ; 3400 em (_QU); the structure §i has been establiShed 

by preparing acetyl derivative• direct comparison with 
. . 1 

authentic apecimen and spectral analysis (IR, mass, H NL~, 
13 . . . . . ~oo ·9 o 

c m.mh lupa;.-2!•oic acid ~. c30H50 °2 t m.p • .,..., - ~1' . 

mass • ~z.442 (M ); l:R • 3300-2900 'broad), 1690 em (-coca); 

the etructur~ .§1 has been confirmed by ·preparipg ester 

derivative, Clirect. corrparison tiith authentic speciman, 

elemental and spectral analysis (:tR1 maas·); lup-18 ( 19 >-en-
o . + 

3 ~ , 28-diol §.;!a, c K . o
2

, m. P• 208-9 ; mass a I!Va 443 (MH ) 1 
. i30 so . 

IR ' 3320·3200 om- (.OH); the struatur~ §la has been esta-

blished by prepaJ:i~ acetyl derivative, direct cofli>ari~on 

,,Jith authmtid specimen, ~nal~,rtical and spectral data (IR, 

mass); lup-19 (·19 >-e~3 ~ -ol-28~ic acid Met C
30

H485'Ja' 
m.p.· 275-77°;, I:R ' .3$00-3400 '(-OH), 1710 9m-

1 
<-cooH)I the 

str~oture §3g has been ascertained ~ preparing ester deriva­

tiv~, d:l.t;ect cortpa;-. .ison with authentj.c specitlen, analytical 

and spectral ata (Mass, I,R, Ni!m., 
13c .NMR). 

. \· . 

{\c.O 

§.!' R::sCH~ 

,!a, ~COOOH~ 
1 q3. , R::CH3 t R :::H 

l 
63§, R=CH20H, R =-li 

§J~, R::sCOOH, R
1
=H 
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The possible rct:Xie of ~orm~.iQn of product~J\ §.~, ~ 

and ~ have been discussed. 

SECTION D 

. This section~ d~als with .tsorreriaation of lB(l~} double 

bond in lupane skeleton~ Lup..l8(l9)-en. ... 3[3 -ol §1, on treatment 

with HCl-liQCfl furnishes l.up-13 (18/ ... en-3[3 -yl acetate §,§., 

0 ( ""'> . C u 0 1 m.p.· 214-lS ; mass r.··, m'z 469 M. ·I IR a 1740, 32°52 2 . ·. ' . . •• ., . ' 
. l , . 

1250 em- (~OCOCH3 ); ·~ the ·at:ruc::tur~ . of the ccmpound 'has be~n 

established on t;he basis of elenl9ntal and $~ot~~i data (IR, 

\t M-iR .end . 
13 c t~1R) • mass, , (. 

Treatment of lup.-19(19)-en-3~ -oi-28-oia acid~ .. 

"With HCl-1\cOK results in t\>Jo ptoducts •. The ~it:'si; p~oc,iuct. ~s 

.. lup-~8-----719~ .-o~ide-~~ -yl· aceta~e ,€L,· c32a50 
o4, · _m.p .. 299-

3oo0; mass ' io/z 498 (M+), :.tR a 1770 ·\Y-lactone)·, 17251 
~l . . . 

,1.24-S om <-acetateh the st:ruot·ure of Q:Jmpound. hae been 
. . 

confirmed by direct comparison with authentic specimen; 

elemantal analysis end s~atral. C1ata (Mass, :.tR, m-m, 13c NMR}. 

The second product j.s the acetate derivative <.6§) of uniso­

me~is~ acid §3b~ 
. . 
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This chapter describes the experimental details of the 

<;-lorl<:s contained in ChaPter I:t. 




