
SUI"1t"'ARY. 

,;~ The resear·C::h work being repot-ted in this thesis has been divided into 

foLtr parts. 

PART-I 

OXIDATION OF PENTACYCLIC TRITERPENOIDS HAVING DOUBLE BONDS AT C-2 AND 

C-3 POSITIONS WITH SELENIUM DIOXIDE IN TERTIARY BUTANOL CONTAINING 

HYDROGEN PEROXIDE. 

Part-I has· been divided into three chapters 

CHAPTER-I 

This chapter comprises a short review of oxidations with selenium 

dioxide in presence of hydrogen peroxide. 

CHAPTER-II 

This chapter contains the discussion part on oxidation of Lup-2(3)-ene 

<!>, 2,3 dehydro methyl dihydro betulinate <!>, Friedel-3(4}-ene (~), 

and 3,4 dehydro friedel 27-H5-olide (~),in tertiary butanol containing 

hydrogen peroxide. 

SECTION -A 

Lup-2(3)-ene 1, on refluxing with selenium dio~ide in 

tertiary butanol containing hydrogen peroxide afforded a single product 

.-4- '°C characterised as lupan 2~,3~-diol ~' M.P. ~ ~-o , which was isolated 

·after acetyl~tion as lupan 

molecular.formula C~4H56o4 + -Mass : m/e 528 <M , 86%) ; 

~'"'1 ·-·0 c ..:::..::. -..::. ; 2~,3~-diyl acetate 3, M.P. 
-1 

IR: 1750, 1270 and 1250 em <-CO-CH<i; 
·-· 

< 
1

H NI"IR 

The structure 3, is established from s~ectral studies 

Mass and IR ). The mode of reaction mechanism and formation 

of 2 and 3 has also been discussed. 
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SECTIOI\!-B 

2 3 

In this section the oxidation product of 2,3 dehydro methyl dihydro 

betulinate (~), is discussed. 4 on oxidation with selenium dioxide in 

tertiary butanol containing hydrogen peroxide furnished a single 

product isolated after acetylation as 2~,3a-diacetoxy methyl dihydro 
. 0 IR betulinate 5, molecular formula c35H56o6 , _M.P. 209-10 C; 1730, 

-1 + 1710 and 1230 em · <-CO-CH 7 and -COOCH<) ; Mass : m/e 572 <M , 4%) 
._... -· 

The structure s·is based on spectral analysis ( 1H NMR , IR and Mass) 

COOCH3 

Rc. 0 

COocH;; 

4 5 

SECTIOI\!-C 

Friedel-3(4)-ene (~) on prolong heating with selenium dioxide 

in tertiary butanol containing hydrogen peroxide furnished two 

products isolated and characterised as lupanone z,c30H50o, M.P.207-8°C; 

IR: 1715 cm- 1 <-CO); Mass :mfe 426 <M+,14%> and friedelan-3~,4~-diol 
8, c30H52o

2
, M.P. 235-6°C~ IR: 3340 and 3380 cm- 1 <-OH), Mass m/e 

+ 1 . 
444 <M ,72%), from H NMR, Mass and IR spectral studies. 

1I 
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Their formation and probable mechanism are also suggested in this 

section. 

SECTION-D :· 

3(4)-dehydro friedel.:1n 27-t15-olide <~>,on similar tre.:1tment under 

identical condition afforded a single product isolated and 

characterised 

M.P. 270-1°C; 

I 
as friedelan 3(3',4a-dihydro~·:y 27-~' -=-~-olide 10, c30H48o4 , 

IR 3500, 3440 <-OH) and 1760 em (y-lactone), Mass : 

4-~. ("1+ ,...,,.., •. ) /a::. I" ' .,::...::_ /,. a 

9 10 

The structure 10 is based on Mass, IR, 1H NMR, and 13c NMR spectral 

analysis. 

CHAPTER-III 

This chapter describes the experimental details of the work discussed 

. in CHAPTER- I I 

III 



PART-II 

ACTION OF N-BROMOSUCCINIMIDE ON PENTACYCLIC TRITERPENOIDS OF LUPANE 

~ AND FRIEDELANE SKELETON IN DH'IETHYL SULFOXIDE. 

Pa~t-II has been divided into three chapters. 

CHAPTER- I • · 

This chapter constitutes a b~ief review of previous related works done 

with N-bromosuccinimide. 

CHf.:iPTER- I I 

Studies on the action of N-bromosuccinimide on friedel-3<4>-ene <11). -. 
30-bromolupenyl acetate (14), lLtp.:1n 20(29)-ene,3(3,28-diol (!:_§), lupan 

20<29)-ene,3(3,28-diyl acetate(18) and lupan 

acetate (21) taken in dimethyl sulfoxide. 

20(29>-ene,3(3,30-diyl 

SECTION-A 

Friedel-3(4)-ene (!:_!) vJas taken in dimethyl sLtlfo:dde and kept 

in dark·for 24 hours with N-bromosuccinimide. After the re~ction two 

p~oducts were isolated and characterised as 3a-bromo olean-13(18)-ene 
0 to 12, molecular formula c30H49Br, I'"I.P. 200-1 C; responded Beilstein 

test for halogen and gave yellow ~olouration with tetrani~~omethane 

+ B 79 . + 77 U (TNI"D, Mass : m/e 490 <M 1 , r , ) and 488 (1'1,., , . Br ) and 3(!.-hydro:·:y 

olean-12(13)-ene 9, c301-150o, M.P. 229-30°C, ~N1'1 test positive but 
-1 

Beilstein test for halogen negetive, IR : 3380 em <-OH), Mass : m/e 
+ 

411 ( t'l 7 11%) a 

HO 

11 12 

IV 

13 



SECTION-B 

LLtpenyl acetate ( ~) , <prep.:1red fr·om 1 upeol, 14 

~ see E~·:per·imental ) v~as dissolved in acetic acid cooled at (2)!:.!(-5)°C 

~-., 

-~· 
0· 

and bromine was added. After the reaction a single product was 

isolated which was identified as 3~-acetyl 19a,29,30 tribromo oleanane 
0 -1 

~~ moleculal~ formula c32H51 o2Br~3 ,1"l.F'. 225-6 C, IR :1690 and 1255 em 

( -COCH~), Beilstein test +or halogen was positive but did not respond 
~ + 79 "+ 77 

to TNM test, Mass: m/e 710 <M 1 ,Br ) and 708 <M
2 

,Br ). 

R.O 

SECTION-C :· 

14, R = H 

14a, R = Ac 

A co 

.. 
15 

Lupan 2\Zl\29)-en,:-.::.~,28-diol <!E>,on similar tt-eatment under 

identical condition furnished a product isolated and identified as 

3-keto oleanan 28-19-m:o,29,30 dibromide 17, c30H46o2 Br2 , M.P. 232-~.:::0c 

IR : 1720 cm-l <-C=O) ; Beilstein tes~ for halogen was positive but 
+ 79 + 77 TNM test negetive Mass: m/e 599 <M 1 ,Br , 2%) and 597 <M2 ,Br ,6%>; 

8'1' Bv 

HO 0 

16 17 

v 



SECTION-D 

Lupan 20<29)-en,::.:;(3,28-diyl ace·tate (~), on similar· treatment under 

~ identical condition a·fforded two compounds ~ and 20. 

·~ \:., 

They were identified as 30-bromo lupan 20(29)-en-3~,28-diyl acetate 

!J, c
34

H
53

o
4
Br, I"I.P. 169-70°C ; IR : 1730 and 1240 cm- 1 <-COCH'...,.) .l"lass 

m/e 606 <M;, Br 79 ,0.8%) and 604 <M;, Br77 ,1.6%) and 30-bro~o· lupan 

20(29)-en- 3~.28-diol 20~ C_~H~nO~Br , M.P: 202-3°C ; Beilstein test 
· - · .:..w.s w\U ..::. -1 

was positive and produced yellow colouration with TNM 9 IR : 3390 em 

Cb,-OH); Mass: m/e 442<M7) or 440 <M;) which was_
9
less t~;n actual 

molecula.r ion mass pl~a~ably ·due ·to lass of one 1-1Br 1 or HBt-' unit. 

Slc:.. 0 
ReO HO 

18 19 2121 

SECT I ON-E 

lupan 20(29)-en,3[5',30-diyl acetate (~),on similar· treatment 

with N-bramosuccinimide in dimethyl sulfoxide furnished a compound . 
id•ntified as lupan 20C29)-en.30-al.j~-yl acetate 22. C H 0 • M.P. . . - . 32 5Q) ::~ ~ 

224-5°C, Beilstein test for halogen was negetive but produced yellow 

. colouration with TNM indicating presence of double band. IR g1730 cm-l 

<-CHO) and 1700, 1255 cm- 1 <-COCH_), Mass: m/e.482 <M+,24%) • 
. .;. .. 

.. RcoJ .... OHC,__jj 
• '. • ~·.-J .... 

Reo fico 

21 22 
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All the above structures are establlished from Mass, 
13c NMR spectral analysis. 

CHAPTER-III 

1 IR, H I'·.IMR and 

This chapter constitutes the experimental details of research work 

described in CHAPTER-II~ 

PART-III 

OXIDATION OF PENTACYCLIC TRITERPENOID KETONE, LACTONE AND ESTER WITH 

META CHLOROPERBENZOIC ACID IN CHLOROFORM. 

Part-III has been divided into three chapters. 

CHAPTER-I 

It contains a brief review of oxidation of triterpenoids with meta

chloroperbenzoic acid in di~ferent solvents. 

CHAPTER-II 

;8 This ch.:1pter contains the discussion on o;-:i d.:1ti on of fr i edel in <23) ~ 
:::::-o>:o ·fr i edel an 27~ 15-ol ide (25) and acetyl methyl betul i nate (27) 

~ith meta-chloroperbenzoic acid. 

SECTION-A 

Friedelin <23), \o'Jas reflw:ed with meta-chloroperbenzoic acid in 

chloroform for 6 hours and after the reaction the single product 

obtained was identified as 3,4 seco friedelan 3~4-olide 24, C7 _H~0o~• . 0 - 1 - + ._,It) ....J •• • • 

t-·J.P. 271-2 C, IR : 1720 em. (s-lactone) ; !"lass : m/e 442 (N , 312J%). 

by comparing with authentic sample < M.M.P. and Co-lR) 

VII 
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SECTI'ON-B 

3-o~·W friedelan :;:; -+ 4-olide Codolactone} on similar 

treatment afforded a single product, which was identified as friedelan 

3-4 4, 27 _,.15-di ol ide 26, C~~;0H46 0 11., 1"1. P. >300°C ~ IR : 1760 and 17:30 cm- 1 
- ... + 

(&andy-lactone>; Mass: 470 (M >. 

0 

SECTION-C 

Acetyl methyl betulinate (27) on similar treatment under idehtical 

condition furnished two ~~oducts characterised as 29-nor-3~-0-acetyl

lupan-20-0-formyl 28 methyl carbo;.{ylate 28, 

IR : 1740, 1250 

methyl 20-oxo-betulinate 29, c<,.,Hc:-...,..oc:-, 
·-•.a:.. :.::J\U ,.J 

did not respond to TNM test, 

544 (1"1+) and 29-nor acetyl 

~.P. 211-2°C; IR ~ 1730, 1260 

colouration with TNM. Mass : 

-1 . 
em <-COCH~> " 
m/e 51i.J. 01+·~· •. 

did not produce yellow 

. COOCH3 

Ac.O Jleo A eO 

28 29 ...,..-

VIII 



~: 

1 
All ·the 24, 26, 28 and 29 str-uctur-es are based on · H NMR ~ t1ass and IR 

spectr-al studies. 

CHAPTER-III 

Exper-imental details of work described in CHAPTER-II. 

PART-IV 

REDUCTIVE CLEAVAGE OF SEVEN MEMBERED LACTONE RlNG WITH LITHIUM IN 

ETHYLENED I Al'1 I NE. 

This par-t is also divided in th~ee chapters 

CHAPTER-I 

It constitutes a short r-eview of lithium ethylenediamine as a r-educing 

agent.· 

CHAPTER-II 

This chapter contains studies on r-eductive cleavage of 3,4 seco 

friedelan 3~4-olide (3QD and ·friedelan 3-'t4, 27~15:...diolide (32) with 

lithium in ethylenediamine.· 

SECT I 01'-..t A 

3,4 seco f1~iedelan 3~4-olide (3QI) was reflu;.:ed 1t1ith lithium metal 

dissolved in dry ethylenediamine for- 2 hours over heating mentle. 

After reaction 

fr-i edel an ::;:; , Ll· 

( -OH) ; !"lass : 

0 

the product obtained was identified 

d . 1 -1 - H c· ~1 F· 1-~ 4°C IR • -4~rn 1 0 -..::.. ' c30 50 J2' ,. • • 1 .,;.- · ' • ..:., ..::."' 

+ m/e 428 <M-1-1~0) • 
..::. 

3QI 

IX 

as 
-1 

em 

3,4 seco 

(br-oad) 
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SECTIOI'-.1-B 

Friedelan 3~4,274 15 diolide (32) was redL\ced with lithiLlm 

metal dissolved in dry ethylenediamine at room temperatLtre and the 

prodLtct obtained was isolated after acetylation. It was identified as 

fr i edel an 3, Ll· di aC.eto>:y 27 ~ 15-ol ide ~, c34H54o 
6

, 1"1. P. 241-2°C IR : 
-1 + 

1750 em <-COCH_)~ Mass: m/e 558 <M , 7%) • . ::,, . 

0 

32 

' 

Both the str·LtctLtres 31 and 33 are established ·from 1H 1\JI"IR ,. l"'lass and 

IR spectral analysis. 

CHAPTER-III 

The experimental details of the above two lacto~e cleavage are 

described in this c,hapter • 

X 


