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Experimental 

Mercuric acetate oxidation of acetyl betulinic acid 1 : Preparation 
of the lactone 2 

To acetyl betulinic acid (10 g) dissolved in chloroform 

(250 ml) was added~ a solution of mercuric acetate (175 g) in hot 

acetic acid (1.2 lit.),reaction mixture was maintained at 100° in 

an oil bath for 4 hours. On cooling the precipitateimercurus 

acetate was filtered .. offLand the whole filtrate was diluted with 

water and extracted wit~ more chloroform. The orange coloured 

chloroform solution was washed well with water and dried 'i(anhy

drous Na2S04). Removal of chloroform gave an orange solid which 

was dissolved in pyridine and hydrogen sulfide was passed for thr.ee 

hours. The black reaction mixture was filtered from Kieselguhr 

and pyridine was removed Nnder,reduced pressure when a bro~nish 

black gummy product (9 gr) was obtained. It was dissolved in 

benzene (40 ml) and chromatographed over alumina (350 gr) column 

deactivated by 14 ml of 10% aqueous acetic acid. Chromatogram was 

developed in petroleum ether and eluted by the following solvents 

( Tabl.e I). 



Eluent 

Petroleum ether (200 ml) 

Petroleum ether (2o·o ml) 

Petroleum ether ( 300 ml) 

Petroleum ether:benzene 
( 4:1) <350 ml) 
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Table I 

Fractions 
50 ml each 

1-ll-

5-8 

9-14 

15'-21 

Residue left on 
evaporation 

Nil 

Yellow sulphur 

Nil 

Solid, m.p. 295'-8 

Further elution with more polar solvent did not afford any 

crystalline material 

0 

/The fractions (15'-21) (table I) were collected and crystallised 
' from a mixture of chloroform and methanol to afford fine needle 

shaped crystals m.p. 301-2~ (c:()D + 58°. Recrystallisation did not 

improve the melting point. 

Found : c, 77-58; H, 9.54% 

Calculated for C32H4304 : c, 77.42; H, 9.67% 

I.R. (KBr) : 1780 (~-lactone), 1730, 1245 (~cetate), 1640 and 

830 (vinylidine) e.m'· 

NMR (60 Me) :f)0.96,S 0.89 ando0.81 (5 CH3), 61.98 (3H, -O.COCH3) 

b1.65' (3H, -C=C), S 4.95', S 5.25 (2H, vinylide!ile, 
~H 

b 4.4 (H-C-O.C~CH3). 
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Attempted isomerisation of 2 with hydrogen chloride in chloroform 

To the solution of the lactone~ (0.2 g) in chloroform 

(15 ml), hydrogen chloride was passed through for 4 hours. Chloro

form and HCl were removed by evaporation and the product was 

dissolved in ether. The ether solution was washed well with water 

and dried (anhydrous Na2S04). Removal of ether gave a solid (0.18g). 

The product was recrystallised from a mixture of chloroform and 
0 methanol to afford fine needle shaped crystals, m.p. 299-301 • 

Mixed m.p. with~ was found undepressed. (I.R. comparison identi

cal with~). 

Attempted isomerisation of 2 with 98% formic acid in acetic acid 

To the lactone~ (0.2g) a mixture of acetic acid (10 ml) and 

formic acid (98%) (10 ml) was added and the mixture was heated for 

16 hours at 100°. The reactfon mixture was cooled and poured into 

water and the precipitated solid was collected by filtration. The 

brown solid (.16 g), thus obtained, was chro~atographed on an active 

column of alumina (12 g). The chromatogram was developed in petro

leum ether. The solid was dissolved in 5 ml benzene and poured into 

the column and eluted by the following solvents (Table II). 

! . 



Eluent 

Petroleum ether ( 100 ml) 

Petroleum ether:benzene 
( 4:1) ( 100 ml) 

Petroleum ether:benzene 
( 3: 2) ( 100 ml) 
~ 

Petroleum ether:benzene 
(2: 3) ( 150 ml) 
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Table II 

Fractions 
50 ml each 

1-2 

3-4 

5-6 

7-9 

Residue on evaporation 

Nil 

Nil 

Nil 

Solid m.p. 296-8~ 

Elution with more polar solvents did not afford any crystalline 

material. 

Fraction (7-9) (Table II) were combined and crystallised from 
0 CHC13-MeOH, when needle shaped crystals m.p. 301-2 , was obtained. 

It was found to be identical with g by m.m.p. and I.R. comparison. 

Attempted isomerisation of 2 with hydrochloric acid in acetic acid 

The lactone 2 (.25 g) was dissolved in A€0H (30 ml) and con~. 

HCl (3 ml) was added to it. The reaction mixture was heated at 
0 100 for one hour. It was cooled and diluted with water, the brown 

solid (0.17 g) was collected by filtration. It was dissolved in 

6 ml of benzene and poured on an active column prepared from alumina 

( 1. 5 g.) • The chromatograJf.h.<::., l was developed in petroleum ether and 

eluted with the following solvents (Table III). 



Eluent 

Petroleum ether ( 150 ml) 

Petroleum ether:benzene 
( 4: 1) ( 100 ml) 

Petroleum ether:benzene 
( 3: 2) (100 ml) 

Petroleum ether:benzene 
( 2: 3) ( 150 ml) 
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Table III 

Fractions 
50 ml each 

1-3 

4-5 

6-7 

8-10 

Residue on evaporation 

Nil 

Nil 

Nil 

Solid, m.p. 296-9° 

Further elution with more polar solvent did not afford any solid 

The fractions (8-10), Table III) were combined and crystallised from 
0 CHC13-MeOH, when needle shaped crystals m.p. 301-3 was obtained. 

It was also foand to be identical with~ by m.m.p. and I.R. 

comparison. 

Ozonolysis of the lactone 2 : Preparation of nor-keto lactone 3 

The lactone~ (4 g) was dissolved in CHC13 (40 ml). A stream 

of ozonised oxygen was passed through it for 3 hours while the tem

perature was kept at 0°C. It was then treated with 2 ml of A~OH and 

2 gr. Zn dust to decompose the ozonide. After decomposition the 

mixture was ~ extracted with ether, washed well with water and 

dried (anhydrous Na2S04). Evaporation of the solvent gave a white 

solid (3.4 g). It was dissolved in benzene (25 ml) and poured on a 
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column prepared from silica gel (220 g). The chromatogram was 

developeG. in petrelellm. ether and eluted with the following solvents. 

(Table IV). 

Eluent 

Petroleum ether (150 ml) 

PetroleUm ether:benzene 
( 4: 1 ) ( 200 ml) 

Petroleum ether:benzene 
(3:2) (150 ml) 

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

Table IV 

Fraction 
50 ml each 

1-3 

4-7 

8-10 

11-16 

Residue on evaporation 

Nil 

Nil 

Nil 

White solid, m.p. 
294-6° 

Elution with more polar solvent did not afford any more selid 

The fractions 11-16 (3.2 g, Table IV) were combined and crystallised 

from a mixture of chloroform and methanol when p~ismatic crystals, 

m.p. "301-3°
1 

(oc)D - 9° (lit. 1 m.p. 317°, (oc)n - 2°) were obtained. 

Recrystallization did not improve the melting point. 

Found : c, 74~19; H, 9.08% 

Calculated for C31H4605 : C, 74.~8; H, 9.23% 

1721 (compositive for acetate and carbonyl), 

1780 ('1-lactone), 1255 cm-1 (acetate) 
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U. V. (Ethanol): A max 275 ~ (log f 1. 4-) 

NMR (60 Me) : S 0.95, S.90 and 0.85 (5 CH3), S 2.35(3H, -CO.Cll3), 

f) 2.04- groups on sat11rated carbon) (3H, ~e·.COCH3), 

b·4.4 (1H, I!-C-O-COCH3) 

Mass : 

O.R.D. 

C.D. . . 

498, 4-38, 395, 249-nJr/e 
' 

(cf>) 306 - 381c( trough), (¢) 273 + 114° (peak) and 

" (cj>) 234 - 1765 (trough) 

Negative eotton effect with a negative maximum 

at 218 IDf.t (bf, -7.02}, 290 II1lt (A{-0.99) 

Rf (Benzene:CHC13:1:1) : 0·55 

Attempted epi-merisation of the· nor-ketone 3 with 2N sulfuric acid 

in ethanol solution: 

To the norketone 3 (200 mg) dissolved in 15 ml ethanol was 

added 2N H2so4- ( 0. 2 ml) and the reaction mixture was refluxed for 

4 hours. The reaction mixture was cooled and diluted with water. 

The precipitated solid was collected by filtration. The crude 

product (180 mg) was acetylated with acetic anhydride (2 ml) and 

pyridine (2 ml). The acetylated product (170 mg) thus obtained op 

working up in the usual manner, was subjected to ·chromatography dn 
·an alumina column, prepared .from alumina (12 g.) and deaetivated/b: 

0.4 ml of 10% aqueous AeOH. The chromatogram was developed in / 

petroleum ether. The solid (170 mg) dissolved in benzene (6 ml)/ 

was put on the column and.eluted by the follewing sol-gents j 

I 
(Table V). 1 

I 
I 
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Eluent 

Petroleum ether ( 100 ml) 

Petroleum ether:benzene 
( 4: 1) ( 100 ml) 

Pettoleum ether:benzene 
( 3: 2) ( 100 ml) 

Petroleum ether:benzene 
( 2: 3) ( 150 ml) 
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Table V 

Fractions 
50 ml each 

1-2 

3-4 

5-6 

7-9 

Residue on evaporation 

Nil 

Nil 

Nil 

Solid, m.p. 299-301° 

The fractions 7-9 (table V) (150 mg) were collected and crystallised 

from CHC13- MeOH, m.p. 301-3°. The m.m.p. of this and ..3. remained 

undepressed. 

Attempted epimerisation of 3 with methanolic KOH 

The norketone ..3. (200 mg) dissolved in benzene (10 ml) was 

added to a methanolic KOH solution C5%, 10 ml) and the mixttll'e was 

refluxed on water bath for 3 hours. It was then concentrated and 

diluted with water. The precipitated solid (155 mg) was collected 

by filtration. The latter was reacetylated with acetic anhydride 

(2 ml) and pyridine (2 ml). On working up the reaction mixture in 

usual way, a solid (160 mg) was obtained. It was dissolved in 

benzene (8 ml) and put on a column prepared from alumina (15 g.) 

deactivated by 0.6 ml of 10% aqueous acetic acid. The chromatogram 
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was prepared in petroleum ether'and eluted with the following 
/ 

./'// 

solvents (Table VI). 

Table VI 

ElueRt Fractions 
50 ml each. 

Petroleum ether (100 ml) 1-2 

Petroleum ether:benzene 3-4 
( 4: 1 ) ( 1 00 ml) 

Petroleum ether:benzene 5-6 
( 3: 2) ( 100 ml) 

Petroleum ether:benzene 7-8 
( 2: 3) ( 100 ml) 

Residue on evaporation 

Nil 

Nil 

Nil 

0 Solid, m.p. 298-300 

Further elution with more polar solvent did not give any solid. 

Fractions 7-8 (Table VI, 130 mg) were combined and crystallised 

from a mixture of chloroform and methanol m.p. 301-2°. 

Mixed m.p. with 3 remained undepressed. 

Attempted Baeyer-Villiger oxidation of 3 

The nor-ketone} (200 mg) dissolved in chloroform (10 ml) was 

added to a solution of perbenzoic acid in chloroform (10 ml) and 

toluene-p-sulphQnic acid (30 mg). The reaction mixture was refluxed 

for 6 hours and kept at room temp. over night. The excess perbenzoic 

acid was destroyed by adding potassium iodide solution acidified withi 
' I 

acetic acid, followed by the addition of a dilute sodium thiosulfate j 

I 
I 
! 
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solution. The chloroform layer was washed with aqueous NaOH solu

tion and then with water and dried (Na2so4). Removal of the 
. 

solvent gave a solid (180 mg) which was recrystallised from chloro-
o 

form-methanol, m.p. 302-3 c. Mixed m.p. with starting material 3 

remained undepressed. 

Modified Baeyer-Villigar oxidation of 3 

The norketone 3 (150 mg) was dissolved in chloroform followed 

by a solution of trifluroperoxyacetic acid. The peracid reagent 

was prepared from trifluroacetic anhydride (1.2 ml), 90% hydrogen 

peroxide (0.16 ml) and methylene chloride (2 ml). Following a 

3 hr. period of reflux, the reaction mixture was successively 

cooled, filtered, washed with water, dried (Na2so~ and concentrated 
- . 0 

from a mixture of chloroform and methanol; m.p. 301-3 • Mixed m.p. 

with ·the starting norketone 3 remained undepressed. 

Base catalysed reaction of 3 with K.t. butoxide in t-butyl alcohol: 

Preparation of 18 

The nor-keto lactone 3 ( 200 mg) dissolved in dry benzene ;: 1 ~) r:-.1 

(10 ml) was added to a solution of 0.060 gr of potassium in 8 ml of 

dry tertiary butyl alcohol and the whole reaction mixture was 

refluxed for 4 hours. The solvent was removed and water was added 

followed by acidification with hydrochloric acid (10%, 5 ml). The 

crude product.(140 mg) thus obtained was crystallised twice from 
0 

acetone when constant melting product 1s·was obtained, m.p. 258-60 • 
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C, 76.02; H, 9.46% 

c; 76.31; H, 9.64% 

7• 

c29H44o4 required 

I.R. (Nuj ol) 
-i 

: 3600 (OH), 1755 (~lactone and carbonyl) ~m · 

U. V. (Ethanol) : A. max 280 !Df.(. ( e 84) 

Acetylation of 18 : Preparation of 12 

The compound l:i ( 200 mg) was acetylated with acetic anhydride 

(2 ml) and pyridine (2 ml) in the usu.al manner~ The solid obtained 

by usual work up was crystallised from a mixture of chloroform and 
--...,.. ' 

methanol when fine needle shaped crystals m.p. 300-2~ (~)D - 24° 

. was obtained. 

Found : C, ·74. 17; H, 9 • 28% 

c31H46o5 required : c, 74.68; H, 9.23% 

I.R. 1765 ("l'"lactone), 1725 (acetate and ketone) 

and 1240 cm- 1 (acetate) 

u.v. (ethanol) Amax 290 ~~ (f90) 

N. M.R. ( 60 Me) · : S 1. 40 ( 3H, singlet CH3-C-0-C) 

S 2. 04 ( 3H, singlet CH3-<rt-O-C) ,S 4. 4 ( 1H, 
0 

multiplett: AcO-*-), S. 95 andS"1. 0 ( 5 CH3 
group on saturalred carbon). 

O.R.D. (~) 335 - 179tf (tr'ough), (¢) 295 + 148d1 (peak), and 
0 

(~)240 -1380 (trough) 

C.D. 318-308 ~CAE, ~1.56), 250-2 ~' (A~, -0.16), 

220 ~~ c A~, -3.12) 



Rr.:· (:Benzene: CHC13 ' (1:1) 

Mass 
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o.63 

: 498, ·438, 249~/e 

Hydrolysis of 19 : Preparation of 18 

The· compound 11-(J ( 100 mg) was hydrolysed with methanolic ·-
alkali (10%, 10 ml) under reflux for 3 hours. After· concentrating 

the reaction mixture, it wa~ ~iluted with water. A solid (80 mg) 

was· obtained which on crystallisation from acetone afforded crystals 
0 of m.p. 257-9 c. This hydrolysed product was found to be identical 

' ' 

with 18 (m.m.p. and I.R. comparison). 

Hydrogenation of 2 : Preparation of 9 

A solution of the lactone 2 (200 m~) dissolved in a mixture 

of ethyl acetate and acetic acid (10 ml each) was shaken in an 

atmosphere of hydrogen in presence of Pt02 catalyst at room tempe

rature for 3 hours. After hydrogenation was compiete the catalyst 

was removed by filtration and the filtrate was concentrated to a 

small volume and diluted with water. The solid precipitate, thus 

obtaiNed, was crystallised twice from chloroform and methanol 
0 

mixture to affora fine needle shaped crystals of 2, m.p. 296-8 , 

(~)D + 45° (lit. 1 m.p. 299-300° (o<)D + 49°). 

Fop.nci C, 76.86; H, 10.21% 

Calculated for c32H50o4 : C, .77. 06; H, 10.04% . ! 

I.R. (KBr) 17'8.0 ('i lactone), 173.5 and 1240 cm-1 (acetate) 

ba~d for vinylidene group was absent 
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Negative iactone Cotton effect with a 

maximum at 216 ~ (~, -6.05). 

L.A.H. reduction of 11 : Preparation of 20 

The 'nor- keto lactone !! ( 0. 3 g.) was dissolved in dry tetra

hydrofuranc' (80 ml) and to it LAH (1.2 g.) was added. The reaction 

mixture ·was then refluxed for 4 hours. Excess LAH was destroyed by 

ethyl acetate and a saturated aqueous solution of sodium sulphate 

was added dropwise until inorganic salts coagulated at which point 

anhydrous sodium sulfate was added. The supernatant solution was 

decanted and the residue was washed with fresh ether. The combined 

ether solutions were washed with water, dried evaporated and the 

crystalline residue was recrystallized from 95% ethanol to give the 
. 0 0 

tetra-ol ~ m.p. 281-3 (~)D + 20 . 

Found: 

Calculated for 

I.R. (Nujol) 

U .v. (Ethanol) 

C, 75-58; H, 10.98% 

c29H50o4 C, 75.32; H, 10.82% 

3420 cm-1 (hydroxyl) 

Optically transparent in the region 220-300 ~ 

Attempted glycol cleavage of 2~ with sodiam periodate 

The tetraol ~..2 ( 150 mg) was dissolved in methanol ( 25 ml) and 

to it Nai04 solution (:5 ml prepared from 1 gr. of Nai04 dissolved 

in 30 ml water), was added and the reaction mixture was kept at 

room temperature for 48 hours. After concentration on water bath 

it was diluted with water. The precipitated solid was collected 

by filtration and crystallised from 95% ethanol m.p. 281-2°. 



- 85 -

It was found to be identical with the starting material (by 

m.m.p. and I.R. comparison). 

Attempted glycol cleagave of tetra-ol-20 with lead tetraacetate 

at room temperature 

A solution of the tetra~ol 1_Q(200 mg) in glacial acetic acid 

(10 ml) was added to a solution of Pb (0Ac)4 (400 mg) in acetic 

acid (10 ml). The reaction mixture was kept at room temperature for 

24 hours. The excess Pb ( OAch._ was des,troyed by ethylene glycol 

(2 ml) and then diluted with water, extracted with ethyl acetate, 

washed with Na2co3 solution and water until neutral. The solvent 

was removed and the solid thus obtained was recrystallised from 95% 
. 0 

ethanol to afford crystals m.p. 289-2 • 

It was found to be identical with the starting material 

(m.m.p. and I.R. comparison). 

Glycol cleavage of tetra-ol 20 by lead tetra acetate oxidation 

at 120° : Preparation of tris nor-ketone 21 

~ solution of the tetra-ol a0 (400 mg) in glacial acetic acid 

(20 ml) was added to a solution of Pb (0Ac)4 (1 gr.) in acetic acid 

(25 ml) and the reaction mixture was kept at 1~0°C for 3 hours. 

Excess Pb ( OAc) 4 was destroyed by adding ethylene glycol (211ct) • It 

was diluted with water, extracted with chloroform, washed with· 

Na2C03 solution and then with water until neutral. ~meve e£ ~ 

~ummy solid, (280 mg) thus pbtained, by evaporating the solvent was 



)..__ 

- 86 -

hydrolysed with methanolic alkali (10%) for 3 hours. After con

centrating somewhat the reaction mixture was diluted with water. 

The precipitated solid (220 mg) was collected by filtration. It 

was dissolved in benzene (10 ml) and poured on the column, prepared 

from alumina (20 gr.), deactivated by 0.6 ml of 10% aqueous acetic 

acid. The chromatogram was developed with petroleum ether and 

eluted with the following solvent (Table VII). 

Eluent 

Petroleum ether ( 1 ~0 ml) 

Petroleum ether:benzene 
( 3: 1) ( 150 ml) 

Petroleum ether:benzene 
( 2: 2) ( 100 ml) 

Petroleum ether:benzene 
( 1: 3) ( 100 ml) 

Benzene (100 ml) 

Benzene: chloroform 
( 3: 1) ( 100 ml) 

Benzene: chloroform 
( 2:2) ( 150 ml) 

Elution with more polar 

Table VII 

Fraction 
50 ml each 

1-3 

4-6 

7-8 

9-10 

11-12 

13-14 

15-17 

solvent did not 

Residue on evaporation 

Nil 

Nil 

Nil 

Nil 

Nil 

Nil 

Solid 

afford any solid. 

The fractions 15-17 (table 'JII) were combined and crystallised 

from methanol to furnish crystals, m.p. 240-2~ (~)D + 32°. 



Found : 

Calculated for C27H4403: 

U. V. (Ethanol) 
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C, 77.57; H, 10.51% 

c, 77.88; H, 10.57% 

A max 285 II1f.L ( E 75) 

1740 (cyclopentanone) and 3310 cm- 1 

(hydroxy group). 
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