
CHAPT£8-111 E:XPE:RINENTAL. 

~ Friedel-3(4)-ene §1 was prepared from friedelin by the same method as 

discussed in experimental section of part -I in this thesis. 

A~-

OXIDATION OF FRIEDEL-3<4>-E:NE: 54 BY N-BRONOSUCCINIHIDE <NBS) IN 
a • a a a a a a a • a a • a a a P a a a a • • n a p a a • a a a a a a a a a a a a a a a a a a a a a a a a a a a a 

DINETHYL SULFOXIDE (DMSO). 

1.0 g of friedel-3(4)-ene 54 was dissolved in 10 ml of CHCl_ 
._:;, 

and 100 ml of Di"ISO was added. Then 1.0.g of NBS was added in small 

lots of 0.1 g each and the mixture was kept in dark for 24 hours. 

It was then diluted with CHCl~, taken·in a separating funnel and was 
·-· 

washed with water till there was no smell of DMSO. It was then dried 

over anhydrous Na2so4 and the solvent was distilled off yielding a 

gummy solid which showed two distinct spots in tlc plates. 

The gummy mass was dissolved in minimum volume of benzene 

and subjected to column chromatography· the result of which are given 

in tabular form below :-

TABLE-I 

• a a a a a a a a • a a a a ~ a a a a a a a a a a a n a a a a a a a a a a a a a a a a a a a a a a n a a o a a a a a a a a a a a a a a a a a 

El uen·t Residue on 

50 ml each. distillation. 
a a •.• a a a •· a a a a a a a a a a a a a a a a a a a a a a a a a a d a a a a • a a a a a a a a a a a a a a a a a a a a a a a a a a a a 

1. petrol 1-4 solid, <0.2 g) 

2. petrol-benzene 5-10 solid, (IZJ.4 g) 

(4: 1) 

further elution did not yield any more solid. 

The fractions 1-4 were crystallised from CHCl~-MeOH, M.P. 21ZJIZJ-1°C; 
·-· 

showed positive Beilstein test for halogen and gave yellow colouration 
13 (18) 

with TNM. It 1r1as identified as 3ct-bromo-Olean A -ene 55 from 

spectral analysis. 
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ANALYSIS REPORT. 

Found g 

Mass m/e 

<6 in ppm> 

c 73.0 H 9.7% 

c 73.6 ;: 1-1 10.02% 

490 <M
1
+,Br79 ) ,488 <M

2
+,Br 77 ) 

475, 473, 410, 408, 395, 274, 

257, 218, 205, 109, 95(100}. 

fig.l. 

0.79,0.81,0.83,0.84,0.86, 

0.94 and 1.08<bs) 

(6s,3H each & one 6H,8X t-Me) 

1.81 <td, 1H,J=3 8~ 13 Hz, 

c9 -cc.H> 

5.16 <bs, w112=8 Hz, C3 -f3'H). 

fig.2. 

The fractions 5-10 were combined and crystallised from CHCl~-MeOH, 
~· 

H.P.229-30°C; did not respond to Beilstein test for halogen but aave 
~ i2<13) 

yellow colour with TNM. It was identified as 3~-hydroxy olean 6 -

-ene ~~ from spectral datas. 

ANALYSIS REPORT .. 

Found : 

Calculated for C7mH~rnO ...:•r.u ;J"" 

IR <Nujol) g 

Mass : m/e 

v 
ffiC\}{ 

c 83.9 H 11.2% 

c 84.5 H 11.73% 

.. 
. 3380 -1 

em (-01-1) 

fig.3. 

411, 408, 395, 393, 

255, 229, 205, 173, 145, 125, 

123 ' 95 ( 100) • 

~ fig.4. 
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1 H I\IMR : (CDC 1 ~·) .::., 
(6 in ppm) 

0.79,0.81,0.82,0.87,0.94, 

0.99 and 1.06(bs) 

(6s,3H each & one 6H,BX t-Me) 

4.08 (bs,1H, C,-(3H ) 
·-· 

5.53 <t,1H, c12-H 

fig.5. 

BROMINATION OF LUPENYL ACETATE 57a BY BROMINE IN ACETIC ACID 
• a • a • • • • a • a a • a a a a a a u a a a a a a a a a a a a a a a • a a a a d a a a a a a a a a a a a a a 

1.0 g. of lupenyl acetate ~Z~ was dissolved in 100 

ml of acetic acid and allowed to coo,l at -5°C with freezing mb:ture. 

Than 8 ml of bromine was added dropwise with consta~t shaking. The 

mixture was than poured in ice cold water, extracted with ether, 

washed with water repeatedly, dried with anhydrous sodium sulphate and 

~inally the solvent ether was distilled off yielding a yellowish solid 

mass. It "was dissolved in minimum benzene and chromatographed over 

silica gel column. On elution with petrol a crystalline white solid 

compound (0.3 g) was obtained. It was recrystallised from CHCl,-MeOH, ·-· 
M.P.225-6°C, identified as 3(3-acetyl oleanan 1'7ot,29,30 tribromide 59. 

BROHINATION OF LUPENYL ACETATE 57a UITH NBS IN CARBON TETRACHLORIDE. 

1.0 g of lupenyl acetate !?Zl4, N.P.212-3°C, was dissolved in 100 ml of 

carbon tetrachloride and refluxed over waterbath with 1.0 g of NBS 

for 4 hours. It was than kept overnight and unreacted .NBS was 

filtered, solvent was distilled off and the product obtained was 

chromatographed which on elution with petrol-benzene (4: 1) gave 

white crystals, recrystallised from chloroform-methanol, M.P. 225-6°C, 

gave yellow colouration with TNM and responded to Beilstein test for 

halogen; IR 1725, 1255 (-OCOCH,>, 3015, 1640 and 880 

identified as 30-bromo lupenyl a~etate ~~' H.P.235-6°C 

-1 
em <C=CH,....); 

£ . 

[Lit.N.P. 

235-6°C J by comparison with authentic sample (prepared earlier). 

Found 

ANALYSIS REPORT 

. -. 
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.IR <Nujol) 

!"lass m/e 

(6 in ppm> 

v 
maH 

1690 and 1255 cm- 1 

(-OCOCH..,.) 
.:.-. 

fig.6 
+ 710 <M 1,708,706,648,646,626 

568,566,633,487,466,376,362 

267,231,189,175,135,95,82, 

80 ( 100) • 

fig.7 

0.84,0.85,0.86,0.94,0.95,1.06 

(6s,18H.6 X t-CH~> . .::. 
2.05 <s~3H~-OCOCH~> . . . .:. .. 
3.5-3.9 <AB , J=10 Hz.-CH"Brl q . ..::. 
3.8-4.6 CAB ,J=11.5 Hz,-CH~Br) 

q ..::. 
4.24 <d,1H, c 19-~H> 
4.48 <m,1H, C~-aHl 

·-· 
fig.B 

fig.9 

Betulinic acid was isolated and esterified by same method as discussed 

in the experimental section of part-! of this thesis. 

LAH REDUCTION OF HETHYL BETULINATE : PREPARATION OF LUPAN 20C29l-£N-
a • u • a • a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a d a a a a a a a a a a a a a a a 

3~~28-DIOL 6121. 

3.0 g of methyl betulinate was dissolved in 400 ml dry ether and 8.0 g 

of LAH was added cautiously to the cold ethereal solution. The 

mixture was than refluxed for 6 hours over heating mentle. It was than 

cooled to room temperature and excess LAH was destroyed with saturated 

solution of sodium sulfate when a white inorganic salt coagulated. The 

supernatant solution was decanted and the residue was washed with 

fresh chloroform. The decanted and chloroform solution was washed 

with water, dried and the solvent was distilled off. The solid 

obtained (2.4 g) was crystallised from CHCl~-MeOH mixture to furnish 

white crystals of lupan 20<29)-ene 3~,28-di~l ~~ <Betulin), H.P.258°C, 

[aJ
0

=+ 17°, IR : 3350, 3370 <-OH) and 890 cm-i <C=CH2 > ,TNM test +ve;. 

identical with authentic sample <H.M.P.and CO-tlc) 
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Found 

Calculated for c
30

H
50

o
2 

c 
c 

81.25% 

81.45/. 

H 10.95% 

H 11.31/. 

OXIDATION OF LUPAN 20(29>-EN-3~~28-DIOL BY N-BROMOSUCCINIMIDE IN 
• a • a • • b a a • • • • • • a a a a a a a a a a • • a a a a a a a a a a a a a a a a a a a a a a a a a a • a a a a a a a a a a 

DIMETHYL SULFOXIDE. 
a • a • a • • • a a a • • a • a a a 

1.0 g of lupan 20(29)-en-3~,28-diol 60 was dissolved in 7-8 ml of 

CHCl~ and 35 ml of DMSO was added. Than 1.0 g of NBS was added in ·-· 
small lots of 0.1 g each with constant shaking and it was kept in dark 

for 24 hours. The mixture was then poured in ice cold water when a 

solid material separated out which was extracted with excess CHCl~. 
·-· 

The CHCl~ layer was washed with water repeatedly till free from DMSO, 
·-· 

dried over anhydrous sodium sulfate and finally the solvent was 

~.}_ distilled off to furnish a gummy mass (0.85 g). Tlc of the latter 

showed a single spot indicating the presence of at least one new 

product. The gummy mass was dissolved in minimum volume of benzene and 

chromatographed over silica gel column. 

Elution with petrol furnished a solid mass~ 

d . t d d E ·• P ,..,..,.~. ..,.oC estgna e as compoun _, ~. -~~£-~ .; identified as 3-keto-oleanan-

28-19-oxo-29,30-dibromide 61. 

ANALYSIS REPORT. 

1 

• a • a • • • a a • a a a a • 

IR 

Mass 

Found 

CNujol) 

m/e 

v max 

H NMR : CCDCl~) ·-· 
(6 in ppm> 

C 60.0% ; H 7.4% 

C 60.1/.. H 7.6% 

1720 
-1 

em 

fig 10 

C=O) 

599 <M+) ,519, 517, 488, 439, 

423, 407, 293, 283, 267, 189, 

107, 95, 81, 55(100) 

fig.ll 

0.93, 1.03, 1.10, 1.14 and 

1.21 (5s,15H, t-CH~> 
·-· 

2.68 <m,2H,-COCH..,.> 
..:.· 

3.69 CAB J=5 Hz, q' 
3.50-3.71 CAB , 10 

q 

-c -H -> 28 2 

3. 59-:::.'. 82 CAB q' 10 Hz , -CH"'=,Br) 
..:.. 

3.98 Cd,J=3 Hz, -c19-H> 

fig.12 
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ACETYLATION OF BETULIN,~f!}_ : PREPARATION OF BETULIN DIACETATE,~?:· 
" a • • • • • • • • • • • • • • • a • • • • • • • • • • • • • • • a • • • • a • a • a a a a a n a a a a a a 

1.5 g of betulin, ~~ was dissolved in 10 ml pyridine and 15 ml of 

-f acetic anhydride was added. The mi:-:ture was he.:,ted over t.-~ater bath for 

6 hours. After usual workup and chromatography, a solid material was 

mi:·:ture <4: 1) which was obtained with eluent petrol-benzene 

crystallised from CHCl_-MeOH to afford 
. .:. .. 

0 . 0 
diacetate, H.P. 222-3 C, [aJ

0
= +21 ; IR 

white crystals of betulin 

1740,1250 <-0-COCH~) and 
·-· -1 

1650,900 em <C=CH~) • 
.::.. 

Found 

Calculated for c
34

H54o
4 

c 
c 

77.36% 

77.56% 

H 

H 

10.06% 

10.26% 

OXIDATION OF BETULIN DIACETATE 62 BY NBS IN DNSO 

0.5 g of betulin diacetate 62 was dissolved in minimum CHCl~ 
·-· 

containing 25 ml of DMSO. Then 0.75 g of NBS was added in small lots 

and the mixture was kept in dark for 24 hours. On usual workup, the 

gummy product obtained was dissolved in minimum volume of benzene and 

chromatographed over silica gel column. The solvent used are shown in 

table below :-

TABLE-I I. 

a a a a a a a a a a a a a a a a a a a a a a ~ a a a a a a a a a • a a a a • • • • a a a a a a a a a a a a a a a • • a a a a a • • a a a a a 

El uen:t Fraction of Residue on 

50 ml each. distilation. 

1. Petrol 1-4 nil 

2. petrol-benzene 5-8 nil 

(4: 1) 

3. petrol-benzene 9-11 nil 

(3:2) 

4. petrol-benzene 12-15 solid, <0.2 g) 

<2:3) 

5. petrol-benzene 16-18 nil 

( 1: 4) 

6. benzene 19-23 so 1 i d ' ( 0. 2 g) 
a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a A a a a a a a 
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Further elution did not afford any more solid. 

Fractions 

169-7i2l°C, 

63. 

12-15 were crystallised together from CHCl~-MeOH; H.P. 
·-· 

identified as 30-bromo lup-20<29)-en-3~,28-diyl acetate 

ANALYSIS REPORT . . . . . . . . . . . . . . . 
Found 

Calculated for c
34

H
54

o
4

Br 

c 67.3 

c 67.33 

H 8.901.. 

H 8.91/. 

IR <Nujol) 

Mass m/e 

1 
H Nt'IR : ( CDC l -:r ) 

·-· 
(6 in ppm.) 

1730 and 1240 

<-OCOCH_,.) . .::. 
fig.13 

-1 
em 

+ 606<M ) ,604,593,592, 

577,546,531,511,466, 

465,451,405,267,201, 

189 ( 100) 

fig. 14 

0.83,0.85,0.98,1.05 and 1.26 

C5s, 15H,5 

2.03 and 2.07 

C2s,6H,2 X -COCH~> 
·-· 

3.91 < s, 2H, -CH~.OAc) 
..::. 

3.84 and 4.26 Cdd,2H,-CH~Br) 
..::. 

5.03 and 5.12 (2s,2H, C=CH~> 
..::. 

fig. 15 

Fractions 19-23 were crystallised together from CHC1
3

-MeOH, H.P. 
,...,,,.,,..., -:·oc 
...::0\CJ.a::. - • .:.. ' identified as 30-bromo lup-20(29)-en¢-3~,28-diol 64 . 

Found 

Calculated for c30H50o2Br 

ANALYSIS REPORT 

8121 

c 68.8 

c 68.97 

H 9.51.21/. 

H 9.57/. 



IR <Nujol) 

Mass m/e 

v maH 3390 -1 
em 

<-OH> 

fig.16 

(broad) 

442,440,425,409,369, 

207,189,135~107,91, 

55 ( 100) 

fig.17 

1
1-1 NI"IR : <CDCl-:r> ·-· 

(6 in ppm) 

0.76,0.82,0.96,0.98 and 1.02 

(5s,15H,5 X t-CH_> 
.;_, 

3.19 <m,1H, C-:r-aH> 
~· 

3.15 and 3.78 

(dd, J=10 and 10 Hz,-CH~Br> 
..::. 

4.12 <bs,2H 9 -CH~OH> ..::. 

4.90 and 4.95 (2s,2H,-CH~=C> 
..::. 

fig.18 

ACETYLATION OF LUPEOL : PREPARATION OF LUPENYL ACETATE 57a. 
• n a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a • a a a a a a a a a a a a a 

1.0 g of lupeol 57 was dissolved in 15 ml of pyridine and 20 ml acetic 

anhydride was added. The mixture was heated over water-bath for 4 hours 

and poured in ice cold water when a white solid of lupenyl acetate 57a. 

separated out. It was filtered through suction, washed with water and 

dried in air. M.P. 212~13°C, [lit. N.P.213-14°C J 

OXIDATION OF LUPENYL ACETATE 57a.l'N ACETIC ACID UITi-1 SeO~ : PREPARATION 
a a a a a a a a a a a a a • a • • a a a • a a a a • a a -- a a a a a a a a .. a a a a a a a a a a a a a a ..::.,. 

q~-~~~~~-~~5~?!:~~~~~:~~!~~:!~.~~~!~!~ ~~ 

1.0 g of lupenyl acetate was dissolved in 150 ml of acetic acid and 

refluxed with 1.0 g of SeD_ over heating mentle for 1 hour. Then it 
L 

was poured in ice cold water when solid crystals of lupan 20(29)-en-

30-al-3~-yl acetate 65 separated out. It was filtered, washed 

water till neutral and dried,N.P. 224-5°C, [lit. M.P. 224-25°CJ 
-1 

1730,1700 and 1255 em , gave yellow colouration with TNM. 

81 
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i<EDUCTION OF LUPAN 2i2)(2!7')-EN-312l-AL-3ff-YL ACETATE 65 UIT/-1 LA/-1 : 

PREPARATION OF LUPAN 20<29>-EN-3ff,30-DIOL 66. 

·:f- 1.121 g of 1 upan 312!-al- 3ff-yl acetate 65 was dissolved in dry ether and 

1.5 g of LAH was added. The mixture was then refluxed for 5 hours over 

heating mentle and allowed to cool at room temperature. Afte~ usual 

workup, the product was extracted with ether, washed, with water, 

dried and the ether was distilled off giving a white solid (0.7 g). It 

( ._......._ 
·--· 

was crystallised from 

colouration with.TNM; IR 

CHCl..,.-MeOl-1, 
·-' 

3400 and 

lupan 20(29)-en-3ff,312l-diol 66. 

3fi, 

3320 
-1 

em 

pt-oduced yell ow 

<-OH) identified as 

~~~!!~~!!?~.q~-~~~~~-~~5~!~:~~~~~:~!q~ 66 :ISOLATION OF LUPAN-20<29)-

£N-3ff,30- DIYL-ACETATE 67 

0.6 g of lupan 20(29)-en,3ff,30-diol 66 waa heated over waterbath with 

of 10 ml pyridine and .15 ml of acetic anhydride. It was than poured in 

ice cold water when white crystals of lupan 20<29)-ene-3ff,30-diyl 

acetate 67 was separated out. It was filtered, washed with water and 
0 -1 dried in air, M.P. 253-4 C, IR : 1750,1740,1250 and 1230 em • 

30 
OXIDATION OF LUPAN-20<29)-EN-3ff,?:j3-DIYL ACETATE 67 UITH NBS IN DNSO :-
• • • • • • • • • a a a a a • a a a a • • • a • • • • a • • a a • a • • • • a • a • • • • • • a a a • a • • • a a a • • • a • 

30 
0.5 g of lupan-20<29)-en-3ff,~-diyl actate 67 was dissolved i·n minimum ,.. 
volume of CHCl~ followed by 20 ml of DMSO and than 0.75 g of NBS was 

·-· 
added. The mixture was than kept in dark for 24 hours and than usual 

workup gave a gummy yellow product which was chromatographed in silica 

gel column. 

TABLE-III 

a a a a a a a a a a a a a a a a a a a a a a a a • a a a a • a a a a a n a • a a • a a a a • • a a • a a a a a • • a a a • • • a a a a a a a 

Eluent 

1. pett-ol 

2. petrol-benzene 

Fraction of 

50 ml each 

1-3 

4-6 

Residue on 

distillation. 

nil 

nil 
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,-:f-

( 4: 1) 
-:r 
·-• a petrol-benzene 7-10 nil 

(3:2) 

4. Petrol-benzene 11-13 nil 

'(2: 3) 

0::' ua benzene 14-18 solid, (0.35 g ) 

a • • • • • a a a D • a • • • • a • ~ a a a • a • a a a a • • • a a • • • • • a • a a a a • • a a a • a a • a a a a a a a a a • a • a a • a 

The fractions 14-18 were crystallised from CHCl.-MeOH, M.P. 224-5°C; 
·-· 

TNt"\ test positive, identified as ~Ltpan 212H29)-en-31Zl-al ,3~-yl acetate 

65. 

ANALYSIS REPORT. 

Found 

Calculated for c32H50o3 

IR <Nujol > 

Mass m/e 

1
H NMR : <CDCl~) 

·-· 
<6 in ppm> 

c 78.9% 

c 79.6 

H 10.3% 

-·1 1730, 1700 and 1255 em 

(-CHO, -COCH-:r) 
·-· 

fig.19 

482 <M+) ,467,422,407,379, 

297,249,203,189,149,135, 

121,107 and 95 (100). 

fig.21Zl 

0.82, 0.83, 0.84, 0.85 0.92 

and 1.01 (6s,18H, 6X t-CH_> 
.;,;.. 

2.04 <s, 31-1, -COCH-:r) 
·-· 

5.93 and 6.31 <2s,2H, C=CH ...... > 

9.51 <s,1H, -CHOat C-30). 

fig.21 

83 

.4. 



:j-

REFERENCES. 

t. A.Uohl et al~ ~!~~~!~!~~~!!~Q!!• 32~ 51~ C1919J; 54~ 476~ C1921J; 

74~ 124~~ (1943). 

3. B.U.Finucane and J.B.Thomson~ ~~!!~~£!!~~· 1220~ (1969). 

5. S.Corsano and G.Piancatelli~ ~~~~~~!!; CltalyJ~ 55~ 742~ (1965). 

6. E.J.Corey and J.J.Ursprung~ .5@41.~ 

7. C.Djera:.::;si.~ R.Rinikar and B.Rinikar~ . ..J.A .. C .. S. 

(1958.>. 

8. R.Stevenson and Fortune Kohen~ ~~Q~i~~~!!• 30~ 2479~ (1965). 

·:~a. V.V.I<ane and R.Ste~'en:.::on~ ~~!!~!..~'2· (London)_., 124.3_., (196@) 

b. V.V.Kane and R. Stevenson, I!!~!~!'i.~£~~ 15, 223, (1961). 

1@. N.Rubin and B.H.Armbrecht, .. LA.c.s. 

11. B.P.Pradhan and T.Ray~ Ind • ._7. Chem. 

~c:-

1 ·-' ·" 

27B~ 

( 1'.U. .. 3). 

(1988). 

12. S.Corsano and G.Piancatelli, (Italy) ... 742 ... 

13. B.U.Fi~ucane and J.B.Thomson, Chem.Commun. ----------- 122@, (1969). 

121<f. .... 

15. K.Chattopadhaya~ D.R.Hisra and H.N.Khastigir~ !..~'2.~~~~~!!~ 148~ 

40.3... ( 1976). 

16. D.R.Dalton and U.G.Jones~ ~~!!~££!!~~- 2875, (1967). 

84 



-~ 

17. Ruzicka and Huller~ ~!!~~£~!!~~£!!· 22, 758, (1939). 

18. B.P.Pradhan, H.M.Mukherjee, D.K.Chakraborty and J.N.Shoolery, 

Ind.J.Chem. 

19. D.H.R.Barton and N.J.Holeness~ ._7. Chern. Soc. 

2@. B.P.Pradhan~ D.K.Chakraborty~ R.Ghosh, S.R.Dutta and A.Roy, 

!~~~~~£~!!• 3@B, 32-37, (19911. 

. 21. J.Fried and J.E.Herz 1 Chem.Abst. 5491, c'1958J • 

22. A.K.Hacbeth, B.Milligon and J.S.Shannon, ~7. Chern. Soc. :2.574~ 

23. A.C.Cope, H.Bro~n and H.H.Lee, \.7 .. A .. C .. S .. 8@.~ 2855, (1958). 

(1953). 

24. I.E.Harko and A.Hekhalfia, !!!~!~!~~£~_b!!!!~!~ 31~ 49, 7237, 

( 19'.~{t1). 

25. J.Simonsen and W.C.J.Ross, !~!-!!~e!~!!~ Vol.IV, p-331, Cambridge 

Uni~'ersity Press.~ (19-57). 

26. H.Budzikie~icz, J.M. Wilson and C.Djerassi, 

.Jc;ss .~ ( 196.3) • 

• -: ·~· '_i ~J ' 

1 

1 

85 

~7. Am. Chern. Soc. 




