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EXPERIMENTAL 

Melting points are uncorrected. The petroleum ether used 

throughout the investigation had b.p. 60-80°. All optical rotations 

··Nere determined in chloroform solution unless stated otherwise. HMR 

spectra were determined on Varian A-60. and HA-100 spectrometers using 

chloroform~d solution containing tetramethyl-silane as reference. The 

IR spectra were recorded in Perkin~Elmer 337 and 221 and Beckmann 

IeR - 20 spectrophotometers. UV absorption spectra were taken in 

Ziess VSU-1 and UV Eecbnann DU-2 spectrophotometers iri 95% ethanol 

solution unless otherwise stated. 

' . . 58 
Isolation of methyl· Oleanolate 134 from Achyranthes as1fera Linn. 

I 

800 gm of powdered seed of· !9.h.Y:ranthes asnera Linn was extra-• . 

cted for 30 hours in a soxhL~t apparatus with 95% etlllinol. A thick 

syrup was obtained on concentration and this was shaken with a 200 

ml portion of petroleum ether. The petroleum ether layer was decanted 

and the residual syrup was again shaken with petroleum ether (200 ml). 

Petroleum· ether was decanted and the residue v1as hydrolysed with a 

mixture of 95% alcohol (130 ml), cone. hydrochloric acid (95 ml) and 

water · ( 65 ml) for four hours. The mix.ture was diluted with water 

after cooling arid then filtered. The solid residue was washed with 

water till neutral and air dried. The solid was extracted with e.ther 

in a soxh~~t apparatus for four hours •. The resulting ethereal solution 

was soo.ken with 50 ml portion of 3% aq. potassium hydroxide. The pre-

cipitated potassium salt was collected on a Buchner funnel .. The solid 



-166-· 

potassium salt was suspended in cold water, acidified with hydro

chloric acid (50%) and extracted with ether. The ether extract was 

washed with water and dried over anhydrous Na2so 4• To the dry ether 

solution was added a solution of diazomethane in ether prepared from 

nitroso methyl urea (700 mg) and was kept overnight. Next day excess 

of diazomethane was destroyed wf th acetic acid. The ether solution 

was washed with water till neut~al and then dried (Na2so4 ). Evapora

tion of the ether yielded a solid (2 gm). This crude ester dissolved 

fn 15 ml benzene was placed over a colwnn of aJ. umina (i20 grn deacti

vated with 4.8 ml of 10% aqueous acetic acid)·. The chromatogram was 

developed with petroleum ether and eluted with follovving sol vents 

(Table VII). 

Table_- VII 

-----------------------·--------------·--------------------------------------------
Eluent 

Petroleum ether 
(500 ml) 

Fractions 
_50 ml each 

1-10 

Residue on 
evaporation 

Solid on digestion with 
0 methanol, m.p. 193-4 

Elution vrith more polar solvents did not afford any solid material. 

·-------------------------------------~-----------------------------------------------

The combined solid from fraction 1 to 10 were collected and after 

crystallisation from chloroform-methanol mixture afforded pure cry

stals of 134,. m.p. 196°, (0( )D 73° w]+ich was found to be identical 

with an authentic sample of methyl oleanolate (m.m.p. and rotation).· 
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Oxidation of methyl oleanolate __ 134: P_Fe:paration of methyl Ole~~-

onate 135: 

To a solution of methyl oleanolate ~ (200 mg) in pure 

aqetone (30 ml) was added Jones reagent dropwise (5-6 drops) with 

shaking until a faint orange colour persisted. The mixture was kept 

at room temperature for 1 hour, diluted with water and extracted 

with ether. The ether layer was washed thDrougbly with water, dried 

(Na2S04) and the ether evaporated. The residue (150 mg) dissolved in 

benzene (3 ml) was chromato~aphed over a column of active alumina 

· (5 gm). The chromatogram was developed \dth petroleum ether and then 

eluted with the following solvents. (Table VIII) 

Eluent 

Petroleum ether 

Petroleum ether: 
benzene (4:1) 

' 

Table - VIII 

Fractions 
50 ml each 

1-2 

3-6 

Residue on 
evapo~ation 

Nil 

' 0 Solid, m.p. 179-80 
(120 mg) 

Further elution with more polar solvent did notcyield any solid. 

Fractions 3-6 (120 mg) were combined and on crystallisation from 

chloroform-methanol furnished needle shaped crystals of ~' m.p. 

182-4 °, ( (j( )D 89°, identical with authentic sample of methyl olean...; 

onate (m.m. P• and I .R. comparison). 
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Found: 

Calculated for C31 H48o~: . 

a, -79.01; H, 10.02% 

C, 79.44; H, 10.32% 

Autoxidation of methyl oleanonate_13p :Isolation of methyl 2,3 

~ioxo-olean-12-en-28-oate (diosphenol)136s 

To a s~spensiori of (2 gm) methyl oleanonate ~ in potassium 

tertiary butoxide in tertiary butanal (prepared from 6 gm of pota

ssium and 160 ml of tertiary butanol), oxygen was passed for three 

hours with stirring. The reaction mixture was diluted with water and 

6N hydrochloric acid was added till the solution was acidic. It was 

then extracted wi t.h chloroform ( 200 ml) and the combined extract was 

dried over rulhydrous Na2S04 and the solvent was removed under reduced 

pressure. A yellowish gummy foam was obtained (1 gm), which after 

crystallisation from methanol gave an amorphous solid, 1:2.§., m.p. 

130-5°,- (<X' )D ·104°. It gave a positive ferric chloride colouration 

for diosphenol. Two spots on chromatoplate, an upper spot at Rt·= 

0~79.of slightly weaker intensity than the lower spot Rf = 0.76. These 

were assumed to be due to. tautomeric mixture of the diketone 136A 

and 136 B. 

Found: C, 76~62; H, 9.56% 

Calculated for c31H48o4 :. C, 76.82; H, 9.95% 

UV : '?\max 269 .,5 m}J- ( E ,_5700) 

IR : -"V ~c: 3420, 2~60, 1730, 1670, 1650 cm-1 Fig. 5 
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!}.ydrogenation of _Neth:.(l 2, 3-dioxo-olea!!-12-en-28-oate .-1~: ;E_renaration 

of methyl-3 ~ hydroy-2-keto-olean-12-en-28-cila~ 1~ : 

Diosphenol 136 (500 mg) dissolved in absolute ethyl alcohol 

(50 ml) was stirred in presence of 10% palladium-on-charcoal cata

lyst (50 mg) in an atmosphere of hydrogen till the absorption ceased. 

The catalyst was remov~d by filtration and the solvent was evapora

ted to d.Fyness under reduced ·pressure. A solid residue (460 mg) was 

obtained which after crystallisation from methanol furnished a solid 

ffi, m. p. 129-31°, ( oC )D 109.09°. This solid did not give ferric 

chloride colotiration and showed one single spot on chromatoplate 

(Rf: 0.42 in benzene). 

Found: 

Calculated for C31H50o4 : C, 76~50; H, 10.31%· 

UV : (\max 270 mp_ (E- ,43) 

IR : L)nujol 3450 (-OH) 1~10 (-C: 0), 1730 (-COOMe) ~...:'. 
max ' 

Fig .. 6. 

AcetY.lation of methyl 3~-hydroxy-2-keto-olean-12-en-28-oate 137: 

Preuaration of methyl 3~-acetoj£~-2-keto-olean-12-en-28-oate ~: 

The hydroxy ketone .137 (200 mg) vvas treated with a?etic anhy

dride (5 ml) and pyridine (5 ml) and heated on a water bath for 5 

hours. After usual work up it gave a crysta~line solid 138, m .. p~ _, 



·Found: 

·Calculated 

uv ., ?t • max 
IR • -i) KBr • max 
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for c33H52o5 
• • 

275 mf- ( G , 80) 

1725, 1740, 1235 cm-1· 

C, 74~36; H, 9e52% 

C, 74.76; H, 9.91% 

Fig. 7_ 

Preparation of meth:rl 2oc, 30(-di}Jydroxy-olean¢-12-eJ1_::.28-oate ~: 

Meerwein-Pondorff~ 121~ 

A mi"xture of methyl 3~-bydroxy-2-keto-olean-12-en-28-oate 

137 (500 mg) aluminium iso:propoxide (650 mg) in dry isopropanol 

(12.5 ml) was distilled slowly w:Lth the addition of isopropanol to 

maintain constant volume. After 6 hours the distillate no longer 

contained acetone and the solution was concentrated to a small 

volume. The reaction mixture was diluted with water followed by 10% 

sulphuric·acid (20 ml) and th~n extracted with ether. The product 

obtained after removal of ether was dissolved in benzene (6 ml) and 

poured' on a column of alumina (25 gm deactivated with 1 ml of 10% 

aqueous acetic acid) developed with petroleum ether. The following 

solvents were used as eluent. (Table IX) 

Eluent 

Table - IX 

Fractions 
50 ml each 

Residue 

·--------------------------------------------------------------~ 
Petroleum ether 

Petroleum ether: 
benzene (3:1) 

Petroleum ether: 
benzene (1::1) 

4-6 

7-9 

Nil 

Nil 

Nil 

Contd •• 



Eluent 

Petroleum ether: 
benzene (1:3) 

Benzene 

Benzene: ether (4:1) · 
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Table - IX (Contd.) 

Fractions 
50 ml each 

"10-12 

13-15 

16 ... 21 

Residue 

Nil 

Nil 

Solid (400 mg) 
m.p~ 285-6° 

Further elution with more polar solvent did not give any solid 

material. 

The solid from fraction 16-21 (Table IX) were combined which after 

crystallisation from methanol afforded methyl 2CX:, 3cX'-dibyroxy-olean-

12-en.-28-oate 139, m.p. 286-7°, ( OC )D 71.,11° identical vvith an 

authentic sample of methyl 2«, 3~ -dihydroxy-olean-12-en-28-oate 

(m.m.p. and Co- TLC). 

Found: C, 76.40; H, 10.31% 

C, 76.,50; H, 10.40% 

UV : No absorption in the region 220-300 mJL ., 

IR : i) 3340 (-OH)', 1725 · (-COOMe) cm-1 
max 
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~\cetylation. of meth.Y:,l 20Lz__£~=--~if!yd!:o;ix.-Olean-;!.2::.en.-28-oate 139: 

Preuaration. of metb.yl 2 0( , 3 o< -di~cetoxy-olean-12-en-28-oate 140: 

The solid 139 (200 mg) was acetylated by heatj_ng with acetic 

anhydride (2 ml) and pyridine (2 ml) on a water bath for four hours. 

After working up in th.e usual manner it gave ¢. crystals of me-Ghyl 

2 0(, 3 OC -diacetoxy olean.-12-en-28-oate 140, m.p. 226-8°, ( o( )D 95.20°. 

Found: 

Calculated for c35H54o6 S 

UV : No absorption above 200 m fJ.-., 

C, 73.20; H, 9.40% 

C, 73.60; H, 9.,50% 

IR :?.) 1750, 1740 (-OCOCH3 ), 1725 (-COOMe) cm-1 • 
max 

Preparation of acetonide derivative i41 Q.f meth.yl 2 o< , 3 0(' -dih,ydrox;y_

Q~ean-~2~n-28-oate 139: 

20(, 30( -dial 139 (100 mg) was dissolved in dry acetone (20 

ml) and to this a oatalytic amount of p-toluene sulfonic acid was 

added. The reaction mixture was shaken for a few minutes and kept 

overnight. To the reaction mixture 5% sodium bicarbo:;n.ate solution 

· was added and part of the solvent was removed by distillati·on and 

then diluted with water. The -cloudy precipitate that appeared was 

extracted with ether. The ethereal layer after being washed v'li th 

. ); 
water· till neutral w~s dried (Na2so4 ). The ether wa~ then removed I 
and the solid residue after. severai crystallisation/from chlorofonn

/ . 
methanol mixture afforded the pure acetonide derivative 1i±,, m.p .. · 

Q. 
236-8 .. 
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a, 77.42; H, io.2a% 

C, 77~50; H, 10~30% 

Prenaration of methyl 2 ~ , .~-::S!k-2.Y:.droxy-ol_ean-12::en-£8-oate ill~ 

§.g_dium boroh,ydrid&, .redgQ,tion of dio snhenol 136: 

To a solution of diosphenol 136 (200 mg) in methanol (100 ml) 

sodium borohydride (100 mg) was added and the mixtw."'e was stirred for 

one hour. The reaction mixture was concentrated, diluted with water 

and then acidified' with dilute hydrochloric acid (6 ml) when a solid 

precipitated out. The latter was collected by filtration and dried. 

The solid (200 mg) was dissolved in benzene and was poured on a 

column of alumina (10 gm, deactivated with 0.,4 ml of 10% aqueous 

acetic acid) developed with petroleum ether. The chromatogram was 

eluted with following solvents. (Table X) 

Table - X 

Eluent Fractions Residue 
50 ml each 

Petroleum ether 1-2 I-ril 

Petroleum ether: benzene( 3 :1) 3-4 Nil 

Petroleum ether: benzene(1:1) .5-6 Nil 

Petroleum ether: benzene(1:3) 7-8 l'Iil 

Benzene 9-11: Solid (190 mg) 
m~P• 267-71° 

Elution with more polar solvent did not offer any solid material. 
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l~ -· 
The solid from fractions .9-14 (Table X) were collected and after 

/ 

crystallisation from methanol gave pure needle-shaped crystals of 

142, __ m.pe 269-72°, ( 0( )D_ 88.88°" 

Found: . C, 76.48; H, 10.39% 

C, 76.50; H, 10.40% 

UV 1 No absorption in the region 220-300 mp. • _ 

HMR ( 60 IviC/S) J Peaks at 3 ... 15 (multiplet) and 4.4 (multiplet) 

5.15 ppm. 

Acetylation of methyl 2 @_, · 3 ~ -dibydroxy-::,9lean-12-en-28 oa~ ~: 

Isolation of methyl 2~ , 3@ -diace~oxy-olean:-12-en-28-oate ~: 

The diol ill (200 mg) was acetylated by heating with pyridine 

(4 ml) and acetic anhydride (4 ml) on a water bath for four hours. 

After working up in the usual manner it gave a solid which after 

several crystallisation from chloroform-methanol afforded pure metbyl 

2 ~ , 3 ~ -diacetoxy-olean-12-Sn-28-oate 11£, m.p. 220-222°, ( c< )D 

0 86.20 • 

Found: c, 73.87; H, 9.54% 

C, 73.68; H, 9.50% 

uv: No absorption in the region 220-300 mp.. 
IR :?)max 1258, 1720, 1745 cm-1 

NMR (60 MC/S) :Peaks at 3 .. 65 (singlet, C001~1e) 

2.06 (singlet, 6H), 4.6, 5 .. 04 ppm !ig. 9 
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Preparation of ~E2.,tonide ·144 of methyl 2_~@ -dih,vdroxy-olean-J..&:. 

.§£::-28-oate 142~ 

To 2 ~, 3 ~ -diol. 142 (100 mg) dissolved in dry acetone (20 ml) 

was· added a few crystals of p-toluene sulfonic acid and the mixture 

v1as shaken for 10 minutes and then. kept overnight. After usual work 

up a solid (80 mg) was obtained which after crystallisation from 

methanol afforded pure crystals of the acetonide derivative 1.1!, 
m .. p. 75-80°. 

Found: c, 77$31; H 
' 

10.25% 

Calculated for 034H54°4' c, 77 .. 50; H, 10.30% 

§xnth.esis. of I"Q.~illQ. cmtegolat·e 11§._ : (meth#l 2 o('' 3 ~ -dib.ydr~ 

olean-12-en-2~-oateL· 

Acetylation of dia~:mhsm.ol 136: Preparation of diosphenol acetat.§. 145: 

Diosphenol 136 (200 mg) was treated .with roetic anhydride (5 

ml) and pyridine (5 ml) and kept overnight at room temperature. After 

working up in the usual manner the crude acetate (180 mg) was obtain

ed~ This ·was cbromatographed over a column of alumina (10 gm) deacti

vat~d vYi th 0.4 ml of 10% aqueous acetic acid. The compound W?-S dis so-

lved in benzene and the chromatogram was developed with petroleum 

ether. The following solvents were used as eluent. (Table XI) 
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Table - XI 

----------------------------------------------------------~·-----------
Eluent Fractions 

50 ml each 

---------------------------------
Fetroleurn ether 

Petroleum ether: 
benzene ( 4 :.t ) 

1-2 

3-8 

Residue on 
evaporation 

------------------------
Oil (trace) 

Solid m.p. 165~7° 
(160 mg) 

Elution with more polar solvents did not give any solid material:_ 

----------------------------------------------------------------------------~ 
Cvj 

The solid (160 mg) from fractions 3-8 (Table XI) y.ere- collected ) 
. I 

which after crystallisation from a mixture of chloroform and methanb+ . 

afforded needle shaped crystals of ~; m .. p. 168-70°, (o( )D 93~'33°. 

It showed a single round spot on a chromatoplate ru~d did not §ive 

ferric chloride coloration for diosphenol. 

Found: 

Calculated for C33HB004 : 

uv : ?\rn.ax 237 m p... ( € , 8500) 

C, 77050; H, 9.78% 

C, 77.60;·H, 9.87% 

IR : ~nujol 1205, 1685, 1720, 1738 cm-1 
max · 

Fig. 10 

~ydrogenation of diosphenol a~etate ~s Preparation9~~ 

3 Keto-2 OC-acetox_y olean-12-en-28-oate 1!§.: 

To diosphenol acetate lj:..§_ (200 mg) dissolved in absolute 

et.byl alcohol was added 10~& palladiwn-on-charcoal catalyst (50 rug) 
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and the mixture was shaken in an atmosphere of hydrogen till the 

absorption of hym1 ogen ceased (absorption of one mole equivalent 

of hydrogen within one hour). The solution was filtered and after 

removing the solvent from the filtrate a semisolid residue (200 mg) 

was obtained which after crystallisation from methrulol afforded ~' 

m.,p" 208-9°, .( o<. )D 52°. 

Found: C, 17.20; R, 10e02~ , 

Calculated for c33R52o4 : C, 77e30; H, 10.22% 

UV 272 mp- CE-, 84) 

IR :V:fia~01 1225, 1730, 1750 cm-1 

Preparatio~1. of I_!let£yl 20( -acet_g_xy-3 .{L-hydroxy-Olean-12-en-2E.?_-oate 

147: Sodium borohydride reduction of 146' 

To met.hyl 3-keto-2o( -acetoxy-o.lean-12-en-28-oate 146 (200 mg) 

dissolved in dry qioxan (20 ml), was added, with cooling·a sltrrry 

of sodium borohydride (200 mg) prepared in an NH4Cl-NH40H buffer 

(PH = 8, 3 ml) and the mixture was stirred at room temperature for 

three hours. A portion of the solvent was removed by distillation, 

cooled and acidified with dilute hydroc[l~oric acid and then extracted 

with ether. 'rhe ethereal layer was washed with water till neutral 

and dried (Na2S04). Removal of ether gave a solid residue (150 mg) 

which vms chrornatographed over a co,ltunn of alumina (25 urg)ft. deactiva

ted with 1 ml of 10% aqueous acetic acid). The residue was dissolved 
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in benzene, poured on the column and was eluted with. the following 

solvents~ (Table XII) 

Tab~e- XII 

--------------------------·---·-------·------·-----------------------------
Eluent Fractions 

50 ml each 
Residue on 
evaporation 

---------------~-----·-___.._.___ ______ _ 
Petroleum 

Petroleum ether' 
benzene (4 :1) 

l?etrolel..l!ll ether: 
benzene (3:2) 

1-4 

5-7 

8-12 

Oil (15 mg) 

Nil 

Solid (100 mg) 
m.,p., 199-200° 

Further elution with more polar solvents did not give any solid 

material. 

-------~----~-------
LV,) 

The solid from fractions 8 to 12 (Table XII) WE}:f!·e/ combined and 
,/ . 

crystallized from metha~ol. After several crystallisation pUre 

methyl 2 o< -Ei.cetoxy-3 ~-hydroxy- olean-12-en-28-oate .1_1.Z,, m.p. 199-

2040, ( O()D 27.9° was obtained. 

Found: C, 74.8; H, 9.8% 

C, 75.0; H, 9.9% 
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HY._drolysis of_methyl 20( =.§:£etOXJl::~ -hldro_;y- Olean-12-en-28-oate 

·147: Preparation of m~1!!1Y1.._2 o(, 3 ~.=!{ill.yd.roxy-olean.=l.?..::&_n-28-oate 

{Neth~l crate~latel 148' 

To a solution of 2 o( -acetoxy-3 ~-hydroxy olean-12-el~-28-

oate 147 (100 mg) in benzene· (5 ml) was added 10% sodium hydroxide 

solution (15 ml) and_ the reaction mixture was reflUJ!.\lled for 3 hours 

on a water bath. The reaction mixttrre, a(fter removal of solvent, was 

diluted vvi th water and then extracted with ether. The ethereal layer 

was washed with water till neutral and dried (Na2so4). On removal of 

ether, a solid was obtained, which on crystallisation from methanol 

gave crystals of metbyl crategolate hi§. m .. p. 220-22~, ( o( Yn 36°, 

which vYas fo1ll1d to be identical with an authentic sample (m .. m.p. and 

Co-TLC, rotation comparison). 

FoundS c, 76.49; H, 10 .. 281b 

Calculated for c31 H5 00 4 
• c, 76.50; H, 10 .. 40% • 

uv: lifo absorption in the region 220-300 m }1-· 


