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Chapter III 

Experimental 

0 
Melting points are uncorrected. Petroleum used had b.p. 60-80 • 

All optical rotations were measured in chloroform unless otherwise 

stated. NMR spectra were taken in varian-60 spectrophotometer 

IR spectra recorded were taken in Perkin-Elmer spectrophotometer 

. 337. UV spectra were taken in Zeiss VBU-1 spectrophotometer. 

Mercutic acetate oxidation of 3B-acetoxy methyl betulinate 1c 

Preparation of methyl 3B acetoxy lup-13(18); 20(10) diene-28-

oate 21a 

3S-acetoxy methyl betulinate (24 ·gr) dissolved in chloroform 
(Ad4..ed, 

(1000 ml) wastto mercuric acetate (350 gr) in acetic acid 

(5000 ml) and the mixture was heated under reflux for 5 hrs. and 
0 

then kept overnight. The white mercu~s acetate was filtered off, 

diluted with water and extracted with chloroform. The chloroform 

extract was washed with water, 5% sodium hydroxide and then with 

water again until neutral. The ·or~ge solid obtained after 

evaporating chloroform was dissolved in pyridine (200 ml) and 
b\. ' 

hydrogen sulphide was passed in the solution for 3 hrs. · The~.ack 

precipitate was removed by filtration from Kieselg&hr and the 

solvent was removed under reduced pressure. The brownish black 

solid (20 gr.) was dissolved in benzene (60 ml) and was placed 

over a column of alumina (1 kg) deactivated with 40 ml of 10% 
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aqueous acetic acid. The chromatogram was developed with petro

leum aAd was eluted with the following solvents (Table 1). 

Table 1 

Chromatography of the above brownish black solid (20 g). 

Eluent 

Petroleum ( 1000 ml) 

Petroleum ( 500 ml) 

Petroleum: benzene 
( 9: 1) ( 1000 ml) 

Fractions 
50 ml each 

1-20 

21-30 

31-50 

Residue on evaporation 

Yellow sulphur 

Nil 
CotoUl"' 

S0lid with orange·t( 12 
m.p. 210-5°C 

Further elution with more polar solvents did not yield any 

crystalline material 

gr.) 

Fractions 31-50 (Table I) were'combined (12 gr), dissolved in 

benzene (25 ml) and was rechromatographed over a co'lumn of alumina 

(500 g, deactivated with 20 ml of 10% aqueous ~cetic .acid). The 

·chromatogram was developed with petroleum (Table II). 
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Table II 

ChromatGgraphy of the above solid (12 gr.) 

Eluent 

Petroleum (500 ml) 

Petroleum: benzene 
( 9 : 1) ( 1 000 ml) 

Fractiens 
50 ml each 

1-10 

11-30 

Residue on evaporation 

Nil 

White crystalline solid 
(9 gr.). m.p. 214-16°C 

Further elution with more polar solvent did not afford any crys

talline material. 

The combined solids from fractions 11-30 (Table II) were com

bined and crystallised from a mixture of chloroform-methanol, 

; when fine prismatic crystals of m.p. 218-19°,(~)D + 5'8° (Lit. 

m.p. 217-219°(~)D + 60°) were obtained. The melting point could 

not be raised by further crystallisation. 

Found: c, 77.6; H, 9.8% 

C33H5o04 requires: c, 77 :6; H, 9-9% 

u.v. (in 95% ethanol) : 205' ~J (i = 7200) 

I.R. (CHC13) 11 max 1735 (broad, -0-000H3 , -OOOCH3), 1240 (-O

COCH3), 890, 855', 165'0 cm-1 (unsaturation). 

NMR (60 Me) 3.65'~ (siDglet 3H, -0000!!3) 4.42S(1H, multiple..t\3 

1H-CO-OCCH3), 2.02 6 (singlet 3H, -O-COOH3), 4.78 S (2H, multiplete 
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-C-=CH2). No absorption attributable to the vinylic proton at C12• 

Hydrogenation of 21a : Preparation of methyl 38-acetoxy lup-
13(18)-en-28-oate 21b. 

Methyl 3~-acetoxy lup-13 (18); 20 (29)-dien-28-oate (8 g.) 

in ethyl acetate - acetic acid (2:5, 200m~ solution was reduced 

catalytically over Pt02-catalyst (200 mg) for 3 hours. After 

separating the catalyst ethyl acetate was removed, and diluted 

with water. The white solid (7.5 g) thus obtained was collected 

by filtration. It was crystallised from chloroform-methanol 

mixture when crystals in the form of plates were obtained , m.p. 

215-16°, (c()D + 18° (Lit. m.p~ 215-1'7~, (c()n ~ 19°). 

Found: c, 77.1; H, 10.3% 

Calculated for: c33H52o4: C, 77.3; :H +, 10.2% 

NMR (60 Me) 3.66S (singlet 3H, -COOCH3) 4·.47S (1H, multiple.to 

H-CO-OCH3), 2.01 S (3H, singlet -O-COC.fl3). No absorption 

attributable to the vinylic proton at C.12. 

I.R. (KBr) 

Mass 

.-. 

1735 (acetate and carbomethoxyl) 1240 (acetate)e~' 

512, 453, 410, 249 and 189 lf~/e - ' 

Hydrolysis of Methyl 38-acetoxy lap-13(18)-en-28-oate (21b) 
and preparation of methyl 3.8 hydroxy lup-13( 18)-en-28·-oate ( 34a) 

To a solution of 6 gr of 21b in 50 ml of benzene 200 ml of 

7% methanolic potassium hydroxide solution was added an~ the 
' mixture refluxed on water both for 3 hours. After the reaction it 
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was concentrated and then diluted with water when white solid 

separated out. It was filtered and crystallised from a mixture 
0 

of chloroform and methanol to afford crystals m.p. 198-199 • 

F~and: C, 78.79; H, 10.61% 

C31H5003 requires: c, 79.10; 10.71% 

Halolytic cleavage of tertiary ester, methyl 3B hydroxy lupu 
13(18)~en-2&-oate (~) and preparation of 38 hydroxy lupL 

( 13( 18} .... en-28-oic acid ( 3Lrb) 

A solution of 38-hydroxy lup-13(18)-en-28-oate (2 g.) in 

2 .lq-~,6 collidi:ae ( 30 ml) containing lithium iodide ( 4 g.) was 

heated under reflux for 4 hours. The cooled Solution was poured 

into crushed ice, acidified with hydrochloric acid and extracted 

with ether. To the ether solution was added a 10% sodium hydroxide 

solution (60 ml) when an insoluble ~odium salt of the acid was 

obtained. The salt was collected by filtration, suspended in 

water and then acidified with 10% hydrochloric acid. The latter 

was extracte~ with ether, washed with water until neutral and 

dried (N a2so4). Removal of ether gave a white solid which was 

crystallised with a mixture of chloroform and methanol where by 
0 0 0 

aeedle shaped crystals, m.p. 287-8, (c<)n + 10 (lit. m.p. 287-9
1 

(c<)n + 11°) were obtained. 
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C, (8.62; H, 10.41% 

C, 78.93; H, 10.5'2% 

I .R. (Nuj ol) : 3390 ( -OH) , 1700 ( -COOH) Crn-'. 

Dimethyl suifoxide-potassium tertiary butoxide hydrolysis of 

methyl 38-acetoxy lup-13(18)-en-28-oate (21b): preparation of 

38-hydroxy lup-13(18)-en-28-oic acid (34b): 

Potassium (10 gm) was dissolved in 100 ml of tertiary-butyl 

alcohol by heating in an oil bath and excess alcohol was removed 

under suction. To the potassium tertiary butoxide thus prepared 

was added dimethyl sulfoxide (250 ml) followed by the addition of 

2. 5' gr 3$ acetoxy lup-13( 18)- en-28- 0ate. The reactio~ mixture was 

heated at 100° for 4 hours. It was cooled and then poured into 

crushed ice and acidified with hydrochloric acid ( tojd • The latter 

was extracted with chloroform washed well with water until neutral 
l. 

and dried(Na2S04\u The chloroform solation was decolouris:Sdc1by 

heating with active charcoal and then filtered. After removal of 

chloroform the white solid obtained was crystallised from chloro

form and methanol when fine niddle shaped crystals m.p._ 287-8° 

were obtained. 

The acid (34b) prepared by the above two different methods 

was found to be identical (m.m.p.). 
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Esterification of 38 hydroxy lup~13(18)-en-28-oic acid (34b): 

preparation of 3B hydroxy lup--13( 18)- en-... 28-oate ( 34a) : 

To a solution of 3S-hldroxy lup-13(18)-en 28-oic acid (300 mg) 

dissolved in ether (30 hrs) was added an ethereal solution of 

diazomethane (20 ml), prepared from nitrosomethyl urea (200 mg). 

It was kept overnight.at room temperature. Excess diazomethane 

was destroyed by adding 1 ml of acetic acid, washed well with 5% 

sodium hydroxide solution and then with water until neutral and 

dried (Na2S04J. Ether was removed when a gummy solid was obtained 

(250 mg). 

It was dissolved in 5 ml of benzene and chromatographed.on 

a column of alumina (20 g.) deactivated by 1 ml of 10% aqueous 

acetic acid (Table III). 

Table III 

Chromatography of above gummy solid (250 mg) 

Eluent FraetioDs 
25 ml each 

Residue on evaporation 

Petroleum ether ( 100 ml) 1-4 Nil 

Petroleum ether:benzene 
( 4: 1) ( 100 ml) 5-8 Nil 

Petroleum ether:benzene 
( 3: 2) ( 100 ml) ~-12 ·White solid m.p. 

Further elution with more polar solvents did not yield any 

crystalline material. 

190-5°C 
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Fractions (9-12) table III were combined (200 mg) and crystallised 

from chloroform methanol to afford plates, m.p. 198-199°. It was 

found to be identical with (34b) by mixed m.p. 

Acetylation of 3S hydroxy lup-13( 18) ... en-28-~oate 34a : Preparation 

ef 3B acetoxy lup .. 13( 18)-en-28-oate 21b 

TRe hydroxy ester (0.1 g.) was acetylated in the usual 

manner with 2 ml of pyridine and 2 ml of acetic anhydride. The 

crude acetate thus obtained was crystallised from chloroform and 
0 

methanol mixture to furnish crystals, m.p. 215-16 • This was 

found to be identical (m.m.p.) with the original ester acetate 

Pyrolytic decarboxYlation of the hydroxy acid 34b: Preparation of 
28-nor~lup~17(18)~en-3 S-ol 41a 

313 hydroxy lup-13(18)-en 28 oic acid (5 g.) was taken at the 

bottom of a pyrex test tube and was heated in a Wood's metal bath 

at 290-5°C for 5 minutes until evolution of carbon dioxide subsi

ded. The brownish residue was taken up in ether, washed with 

sodium hydroxide solution (5%) and than with water until neutral. 

It was dried by anhydrous sodium sulphate. Removal of ether fur

nished a gummy residue (3.3 g) which was dissolved in benzene 

(25 ml) and subjected to chromatography in a column of alamina 

(200 g.) deactivated by 8 ml. of 10% aqueous acetic acid. The 

chromatogram was developed with petroleum (table IV). 
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Table IV 

Chromatography of the above gam (3.3 g.) 

Eluent 

Petroleum (200 ml) 

Petroleum (200 ml) 

Petroleum: benzene 
( 4: 1) (200 ml) 

Petroleum: benzene 
(3:2) ( 300 ml) 

Fractions 
50 ml eae:ta 

1-4 

5-8 

9-12 

13-18 

Residue on evaporation 

Slight oil could not be 
induced to solidification 

Nil 

Nil 

Solid (2.7~~, m.p. 
112-16 0 

Elution with more polar solvents did not afford any crystalline 

SCDlid 

The solid (2.7~) from fractions 13-18 (table IV) could not be 

induced to crystallise well from different solvents. Shining 

crystalline shape,bowever, appeared after complete removal of the 

solvents. 

Acetylation of the nor alcohol 41a: Preparation of 28 nor-lup-

17(18)-enyl-38 acetate 41b 

28 nor lup-17(18)-en-3.8-,el (0.2 g) was acetylated with 

pyridine (2 ml) and acetic anhydride (2 ml). The solid obtained 

was dissolved in benzene (5 ~1) and placed on a column of alumina 

( 15 g) deactivated by· 0. 6 ml of 10C$ aqueeus acetic acid solution. 
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1-l~. 

The chromatogramAdeveloped with petroleum (Table V). 

Table V 

Chromatography of the above solid (190 mg) 

Eh1.ent 

Petroleum 

Fractions 
2? ml each 

1-? 

Residue left on 
evaporation 

White crystalline solid 
2 90 m.p. 07-

Further elution with more polar solvents did not afford any 

material 

The fractions 1-? (table V) were combined (15"0 mg) and crystallised 

from a mixture of chloroform and methanol to afford fine needle 

shaped crystals m.p. 210-12°, (~)D- 9.00°. 

Found: C, 81.68; H, 10.81% 

TLC developed a single spot 

Mass spectra : m/ e 454, 411, 249, 204, 189, 17?, 163 

NMR (60 Me) : ~1.98 (3H, singlet, -O.COCH3) ,6 4.4 (1H, multiplet, 
H-C-0-CO.CH3). S 0.85" to [) 1.02 (7 CH3) 

I.R. (Nujol) : 1740, 1242 cm- 1 (-OCOCH
3
). 
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Chromic acid-pyridine oxidation of the nor alcohol 41a 

Preparation of 28-nor.-lup-17-( 18)--en-zone, · 41c 

313 hydroxy 28-nor lup-17( 18)~ en4'- 41a (2 g.) was oxidised 

with Cro3-Py complex prepared from pyridine (20 ml) and Cro3 (2 g) 
0 at 15 c. Excess cro

3 
was destroyed by adding 5 ml methanol, 

diluted with ethyl acetate and filtered. Ethyl acetate was 

removed, the concentrate was taken up in ether. T~e ether solu

tion was washed with 5% hydrochloric acid solution, then with 

water until neutral and dried (Na2so4). Removal of ether gave a 

gummy residue (1.4 g.). It was chromatographed over a column of 

alumina (active, 80 g). The chromatogram was developed with 

petroleum and the product (1.4 g.) dissolved in benzene (10 ml) 

was placed on the column. It was eluted with the following sol

vents (Table VI). 

Table VI 

Eluent Fractiens Residue 
50 ml each 

Petroleum (150 ml) 1-3 Nil 

Petroleum: benzene 4-6 Solid m.p. 120-2° 
( 4:1) ( 150 ml) 

Further elution with more polar solvent did not yield any material 



y- -46 

Fractions 4-6 (table VI) ( 1 • Og) cin recrystallisation from chloro
o 

form and methanol furnished needle shaped crystals, m.p. 121-3 , 

(C<)D + 31.37°· 

Found: C, 84.51; H, 10.99% 

Calculated for c29H46 0 : . C, 84. 87; H, 11 • 22% 

UiJ ( 95% ethanol) : ). max 280 IDf.L ( E. , 75) 

I.R. (KBr) : max 1705 cm-1 (6-ring ketone) 

Modified Wolff-Kishner reduction of the nor ketone, 41C : 

Preparation of the hydrocarbon 28~nor-lap-17(18)-ene, 41d. 

3-oxo-28-nor-lup( 17) ..-18·-ene ( 0. 8 g.) in diethylene glycol 

(400-ml) was refluxed with hydrazine hydrate (90%, 15 ml) for 30 

minutes. After additien of KOH (1 g.) the mixture was further 

refl~xed for one hour. The condenser was removed and the mixture 
0 

heated to 125 • After refluxing for another 2t hours the reaction 

mixture was cooled and diluted with water when a solid separated 

out. The solid (0.71 g.) was chromatographed ever a column of 

active c;ffi.'ematographed ~ a column g..f aethre alumina ( 60 g.) • 

The chromatogram was developed in petroleum. The solid (0.71 g) 

dissolved in petroleum (6 ml) was placed on the column and it was 

eluted with the following solvents (Table VII). 
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Table VII 

Fractions 
50 ml each 

1-5 

Residue on eyaporation 

Selid (0~66 g) m.p. 
135-7° 

Further elution with more polar solvents did not furnish any 

material. 

FractionS; 1-5 (Table VII) were combined and crystallised from 

chloroform and methanol to afford the hydrocarbon 28-nor-lup-17 

· ( 18)·-ene 41d, m.p. 141-2°, CC:<)D - 37.21° ~ 

Found: C, 87.64; H, 12.05% 

· C , 87 • 87 ; H, 12 • 12% 

Mass spectra: m/e 396, 353, 204, 191, 163, 161 

UV (95% ethanol) : No absorption in the region 220-300 ~-

NMR spectra ( 60 Me) : 6 0. 78 tob1 • 04 '< 7 CH3) no peak for vinylic 
preton. 

Acid isomerization of 28-nor-lup-17( 18) .. ene, 41d: Preparation of 

of 28-nor-lup -43( 18) -ene, 42 

To 28-nor-lup-( 17) -18-en.e ( 500 mg), dissolved .in acetic acid 

(35 ml) was added 2N sulfuric acid. solution (3.5 ml) and the mix-

ture was refluxed for 2t hours. 
I 

I On cooling the reaction mixture was i 
i 
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~ diluted with·water, and the precipitated solid was collected by 

filtration. The yellow celoured solid (400 mg) was cbromatographed 

on a co.lumn of actctio-e alumina ( 30 g) • The column was developed in 

in petrolewm and the solid dissolved in petroleum (5 ml) was 

poured on the column (Table VIII). 

Table VIII 

Chromatography of amove yellow solid (400 mg) 

Eluent· 

Petroleum 150 ml 

Fraction 
50 ml each 

1-3 

Residue on evaporation 

Crystalline solid 
m.p. 180-3°0 

Further elution with more polar solvents did not afford any solid 

The fractions 1-3 (table VIII) were combined and crystallised from 

chloroform-methanol to furnish finB prisms of 42, m.p. 193-4° (~)D + · 

70. 0 00, TLC homogeneous. 

Found : C, 87.55; H, 11.95% 

Calculated for C29H48: c, 87.87, H, 12.12% 

I.R. (KBr palets) : 845, 1625-15 cm- 1 (broad) 

NMR (60 Me) : f)0.62 to 6 1.0 (21H, 7 methyl ,groups). No peak 
corresponding to vinyli~ proton 

Mass spectra m/e 396, 353, .204, 191, 161. 
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