
CHA1?TER - III 

~ERIMENTAL 

Melting points are.uncorrected. The petrol used 

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

rotations were determined in chloroform solution. The IR 

spectra were recorded in Beckmann IR-20 Spectrophotometer. 

The UV absorption spectra were taken in.Beckmann DU-2 

Spectrophotometer. Mass spectrum was recorded by chemical 

ionisation method. TLC was carried out on 12% silver 

nitrate impregnated silica gel G (E.Merck) plate and the 

spots were developed with sulfuric-acetic anhydride (1:9) 

miXture. Silica gel used for column c!~omatograp~ was of 

60-120 mesh (B.D.H) and alumina used for column chromato

graphy was of active basic grade (B.D.H). 

30a,b,c 
Isolation of luueol ~ from Xanthoxylum budrunga : 

Six kg of air-dried finely powdered bark of 

Xanthoxylum budrunga was soxhletted for 48 hra. with 

benzene~ The extract was cooled and then solvent was dis

tilled off. The residue left was dissolved in mizlimum volume 

of benzene and was cbnomatographed over deactivated alumina 

column and the petrol eluents were collected. p·etrol was 

distilled off and a solid (14 g) was ·obtained. The solid 

on rechromatography over deactivated alumina afforded 
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lupenone on petrol elution and -lupeol on petrol: benzene 

(4:1) elution, and the latter was.further purified by 

repeated crystallisation from chloroform-methanol mtx;ure. 
' 0 0 

12 g of lupeol m.p. 215-216 , L~~D 33 was obtained and 

found to be identical with authentic sample of lupeol 
' 

(oo-tlo, m.m.p and oo-IR). 

Hydrogenation of lupeol i2 to lupanol i1-

7 g of lupeol in acetic acid (150 ml) and ethyl 

acetate (150 ml) was reduced with hydrogen at atmospheric 
' 

pressure in presence of 200 mg Adam • s catalyst (Pto2). The 

catalyst was filtered off, the solvent evaporated in vacuum 

and the residue crystallised from chloroform-methanol 

mixture afforded fine.crystals of lupanol (6 g) m.p. 206°, 

L'OcJD -:-17.8° identic_~l wit~ authentic sample of lupanol 

( oo-IR, m.m.p) •. 

Oxidation of lupano~ iZ to l~anone ~ 

Dry chromium trioxide (3 g) was added to a magneti

cally stirred solution of 4.8 g of dry pyridine in 75 m1 

dr.y methylene chloride. The flask was stoppered w~th fused 

calcium chloride and the deep burgandy solution was stirred 

for 15 minutes at room temperature.'At the end of this 

period, a soluti~n of lupanol (2 g) in a small volume of 
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metbylene chloride was added in one ·portion. A tarry black 

deposit.separated immediately. After stirring an additional 

15 mins. at room temperature, the solution was decanted 

from the residue. The decanted methylene chloride solution 

was condensed in vacuo and then the residue was taken up 

with. ether, filtered to remove insoluble chromium salts, 

washed with'dilute aQueous base and a saturated brine and 

dried over anhydroua sodium sulphate. 

Evaporation of the solvent yielded the crude 

ketone (1.8 g). The crude ketone dissolvea in minimum 

volume of benzene, was cbromatographed over active alumina 

column (60 g). The chromatogram was developed in petrol and 

eluted with the following solvents: 

Eluent 

Petrol 

Petrol 

'· ~ . 

Table - I -
Fractions Residue on 
50 ml each evaporation 

1.-4 

5-30. 

Oil 

Solid 
(1.5 g) 

Melting 
point oo 

------·------------------------------------------------------------
Further elution with more polar solvents did not 

afford any solid material. ]ractions (5-30) (Table-!) were 
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combined. Thie on mUlticrystallisation from chloroform

methanol mixture afforded needle shaped crystals of lupanone, 

m.p. _ 209-210°, L.~JD 16.2° identical with authentic speci

men of lupanone L- m.m.p. showed no depre:aaion) e IR: ~ nujol 
- max 

1690 em - 1 ( )c = 0) • L-Fige 1J 

Conversion of lupan~Jt-~ to 2-bromo lupanone i2 

850 mg of lupanone, chloroform (i5 ml) and ethyl 

acetate (15 ml) were placed in-100 ml three necked flask 

equipp~d with magnetic stirrer, nitrogen inlet tube and 

reflux condenser. Powdered cupric bromide (900 mg) was 

added in small portions over 2 hours period, with the 

reaction mixture maintained at 75-80° while a constant· 

a~ream of nitrogen gas was bubbled through the reaction 

solution. The green colour from- each portion was allowed 

to disappear before the next -portion was added. After the 

addition was completed, the solution waa heated for 1.5 hr 

until the green colour and dark cupric bromide disappeared. 

It was cooled aud filtered and the_colourless cuprous bro

mide Wail washed with 25 ml chloroform. The combined filtrate 

and washinga were distilled under water auction_ and an oily . 

residue Wa.$ taken up with ether, waahed With aqueoua 5% 

NaHC03, brin!! and then water till neutral and finally dried 

over anhydrous sodium sulphate. After evaporation of eiil er, 
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a solid was obtained which on washing with methanol fur

nished cream coloured. solid (920 mg). This was dissolved 
' 

in minimum volume of benzene and chromatographed over 

active Qilica gel (60 ~)~ The chromatogram waa developed 

with petrol' and elute~ with following solventa. 

Table - II -
Eluent Fraction Reaidue on· Melting point 

50 m1 ea.ch evaporation oc 

Petrol 1-3 Oil 

Petrol 4-15 Solid 204° 

16-18 Nil 

:Petrol:benzene 19-25 Solid 220-225° 
(9:1) 

------------------------
Further elution with more polar solvents did not furniah 

a:ey aolid material. Fractiona (4-15) (Table -II) were 

combined and found to be __ unreacte~ lupanone. 

Fractions (19-25) (Table-II) were combined (600 mg). 

This on crystallisation from chloroform-methanol mixture 

furnished colourless cryst,als of 2-bromo lupa.none ~ 

( . o. L-·7 o m.p. 226-227 ), oC..tn -2.06 • It gave positive Beililtein 

test for halogonQ. TLC showed a single spot (Rt = 4.6) 
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_ . - · \ nujol . . -1 L solvel'lts benzene : petrol (1,9).../. IR: v m&:x: 17:1:0 em 

( ')o: .o) LFig. c1J. 
. <% A,• U.YO'Y\'10 kpovncntR-

Attempted·iodide catal~sia of oxidation4!ith dimetBzl 
" 

sulfoxide: 

To a stirred m~cture of potassium iodide (17 mg), 

sodium carbonate · ( 11 mg) and distilled· dimetbyl sulfoxide 
0 

(3 ml) at 150 under nitrogen atmosphere was added 2-bromo 

lupanone i2, (500 mg) at once. After stirring for 25 .b.rs, 

the mixture was rapidly cooled and then'poured into 'ice 

·cold brine (2 ml} and the mixture was extracted with ether. 

The combined extracts were washed wi t.h wa:ter, brine, 5% 

sodium bicarbonate, then water till neutDal and finally 

dried over anhydrous sodium sulphate. Evaporation of the 

solvent afforded a y~llow residue which on cr,ystallisation 

from chlorof'orm.-methau.ol mixture afforded a colourless 

compound m.p. 226°. This gave positive Beitstein test for 

halogens and failed to develop intense violet colour with 

neutral ferric chloride solution. No characteristic absorp-_ 

ti·on in UV for the diosphenol system was found. The ~ompoun.d 

was recovered as unreacted 2-bromo ,lupa.none (m.m.p showed 

.no depression) • 
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Attempted oxidation of 2-bromolupano~~ ~ £t silY.!r nitra~. 

To 50 mg of 2-bromolupanone in 50 ml of benzene 

was added a solution of silver nitrate (200 mg) in 5 ml 

of distilled.acetonitrile. After stirring at room tempera

ture for 60 hrs, the mixture was filtered. The filtrate 
•. 

was taken up with ether. The ethereal extract was washed 

with water t'ill neutral and finally dried over anbydrous 

sodium sulphate and the solvent was evaporated. The reaidue 

on crystall~sation from chloroform-methanol mixture afford

ed colourless crystals m.p. 226° identified as'unreacted 

2-bromo lupanone ( oo-tlo and m.m.p .showed no depression). 

A 240 ml three necked flask had been equipped with 

a powerful mechanical stirrer, a separatory funnel with 

stem extending to the bottom of the flask and a thermo

meter. The flask was cooled in a mixture of i.ce and salt. 

A solution of 9.5 g of A.R. sodium nitrite in 37.5 m1 of 

water was placed in the flask and stirred. When the tem-
o 

perature had fallen to 0 , a mixture of 2.5 m1 of water, 

4 ml A.R. cone. sulphuric acid and 13.5 g of distil1ed 

isoa~l alcohol which had been previously cooled to 0° 

vms introduced slowlY from the separator.y funnel. The rate 

of addition was controlled ·so that the temperature waa 
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maintained at +1°. The addition took 45-60 minutes. The 

mixture was allowed to stand for 2.5 hr. and the preci

pitated sodium sulphate was filtered 0ff. The up·per layer 

of isoamyl nitrite wa.a separated, washed with a solution 

of 100 mg of sodium bicarbonate and 1~25 g of aodium 

chloride in 5 ml water and then dried over anhydrous 

sodium sulphate. The re~ulting crude isoamyl nitrite 

(10 g) was distilled under vacuum and 7 g of pure isoamyl 

nitrite was obtained b.p. 36°/30 mm. 

To a solution of 300 mg of potassium in 20 m1 dry 

~ert. butanol, 400 mg of lupanone was added. This waa 

stirred for 30 minutea under nitrogen atmosphere. 

To the clear solution 0.2 ml isoarcyl nitrite in 

2 mJ. dry tert. butanol was a.dd.ed slowly at room temperature. 
. , I 

Thus the reaction mixture got red brown colour• This wa* 

stirred for 24 hr~. 

The reaction mixture was diluted with 100 ml water 

and acidified with ice cold dUute eydrochl.oric acid. Yellow 

solid separated out. Thia was kept in freeze overnight. 

This was filtered and the residue ( 225 mg) was dried over 

sodium ~droxide pelleta in a vacuum dissicator. 
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Thia was dissolved in mipimum volume of benzene 

and cbromatographed over an. active .column of silica gel 

(13 g) developed in petrol and eluted with the following 

solvents. 

Table - III 

Eluent Fraction 25 ml Residue after Melting point 
oollected.each evaporatiol1 oc 

Petrol 1-2 Oil 

3-4 N'il 

Petrol:benzene 5-8 Oil 
(4'1) 

9-12 Nil 

Petrol: benzene 13-15 Nil 
{3:2) 

:?etrol:benzene 
(2:3) 

16-20 Nil 

Petrol: benzene 21-25 l'l"il 
(1:4) 

Benzene 26-30 . Nil 
31-33 Oil 0 Benzene: ether 34-37 Pale yellow 245-250 

(9:1) solid 

Further elution with more polar solvents did no~ 

afford any solid material. · 
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Fractions (34-37) (Table-III) were combined (170 mg) 

and on several cr.ystallisation from methanol and finally 

from methylene chloride-methanol mixture furnished colour

lees crys·tals m.p. 260<::», L~JD 72.34°. 

uv: A MeOH 240 nm ·(log E: 4 .• 1) 
max 

j.NaOH 291 nm (log {: 4.3) 
max 

IR~ ~ :Jcol 3240 (N-OH), 1700 (o : 0), 
-1 -1615 (o = N) em L Fig. 2J 

%C %H ~ 
Analy'sis: 03oH4gNo2 requires 79.07 10.84 3.07 

Found 79 10.6 3 

+ + 
F.[aas spectrum~ m/e 455 (M ) , m/1!; 440 (M -Clio), 

( + . ( + 438 M -OH), 424 M -NOH), 

412 (J/ -CH/OH3 
·"'-cH3 

), 191, 250, 236 

219, 205. 

HYdrolYsis of 2-oximino lu-ganon!, Q.Q. to diosphenol ot 

~one §2.. 

To. a solution of 300 mg of 2-oximinolupanone QQ 

in 20 ml acetic acid in 50 ml R .. B. flask were added 5 m1 

water and 1.1 ml freshly distilled pyruvic acid. The 
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reaction mixture was refluxed overnight. 

The reaction mixture was poured into _ice c·old water. 

A white· solid separated out. This was extracte~ with ether. 

The ethereal solution was·washed with water, then with 3% 
aqueous potassium carbonate and finally with water till 

< 

neutral and dried over anhydrous sodium sulphate. Evapora

tion of the solvent afforded 288-mg of white solid wh~ch 

gave intense violet colour with neti·tral ferric chloride 

solution. 

The crude compound (288 mg) dissolved in minimum 

volume of benzene was ohr0matograpbed over an active silica 

gel (15 g) column developed in petrol and eluted with the 
I 

•i , 

following solvents. 

Tab].e - IV ---=----

---------------------------------------------------------
Eluent Fraction 25 m1 Residue after Melting 

collected each evaporation point oo 

Petrol 1•3 l'fil 

:Jetrol:benzene 4-6 Oil 
(4:1) .· 

7-9 l~il 

Petrol: benzene 10-13 Nil 
(3:2) 

F,etrol:benzene 
(213) 

14-16 Solid 200-202 
0 

Oontd ••. 
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, Table - IV ·(Oontd .. ) 

Eluent Fraction-25 ml Re$idue after Melting 
· collected each evaporation point oo 

Petrol:b:)'zene 17-19 Nil 
,'(1:4 

Benzene 20-22 Nil 

Benzene :ether 23-24 Trace liiOlid 254-255 
(9:1) 

Further elution with more polar _solventlil did not yield 

any solid material. 

0 

Fraetiona (23-24) (Table-IV) was found to b() unrea.c

ted 2-oximino lupanone §.Q.. 

Fraetiona (14-16) (Table~IV) were combined and the 

solid (200 mg) on multicrystalliaation from acetone

methanol mixture afforded colourless crystala m.p. 210-

o L-...r..,. o 213., U\.,...1 D 24.75 , tlc showed two spot a on cbromatoplate 

(aolvent benzene), one of atronger intensity of ~ = .62 

for the keto' and the other of weaker intensity of Rf -::.' 

.48 for the diosphenol form. 

A 
UV (MeOH): max 272 nm L- log t- = 3.69J 

. A . ....;. ;,; . 
UV {NaOH)~ max 324 nm L logE= 3 .56J 

/ 
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IR. '\ nujol 
" 'V max 3440, 1660, 1640 cm-

1 ~Fig. 4~ 

Analysis: %0 
c30n48o2 requires 81.76 10.98 

Found: 

Isolation of moretenone 60 from the benzene extract of 
-- I 

f S i b.f 34a o ap um se ~ erum Roxb had been described in page 

of the thesia. 

treparation of 2-oximino mgretenone ~-

~o a solution of 900 mg of po·tassium is 65 m1 of 

dr,y tert. butyl alcohol 1 g of moretenone was added. This 

was stirred for 30 minutes under rdtrogen atmosphere. To 

the clear solution 1 g iaoa~l nitrite in 35 ml dr,y tert. 

butanol was added with stirring slowly at room temperature 

when the reaction mixture developed a red brown colour. 

This waa stirred f'or 24 hours. The reaction mixture was 

diluted with 250 ml ice cold water, acidified with cold 

dilute hyd:t'ocbloric acid and kept in refrigarator overnight. 

A pale yellow solid separated out. This was £iltered 

and washed with water till neutral. ~he solid ( 800 mg) was 

kept in vacuum dessicator over NaOH pellets overnight. Melt

ing point of the crude product was found'to be 225-226°. 
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The crude product dissolved in minimum volume of 

benzene was placed on an active column of silica gel (30 

g) developed in petrol and eluted with the following aol-

vents. 

Eluent 

Petrol 

Petrol • benzene • 
(4:1) 

Petrol : benzene 
(1:1) 

Petrol : benzene 
(1:4} 

Benzene 

Benzene • ether • 
(9:1) 

Fraction 
collected 
100 ml each 

J.-3 

:4-6 

7-9 

10-12 

13-16 

17-19 

20-21 

22-25 

Residue after Melting 
eva·poration point oc 

Oil 

Nil 

Nil 

Nil 

Nil 

Nil 

Oil 

Solid 235-240 
0 

\ Further elution with more polar aolventa.did not 

afford a~ solid material. 

Frti.ctions (22-25) (T~-'ble-V) were combined ( 000 mg) •. 

The solid on multicr,ystatlisation from methanol afforded 
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0 
colourless crystals m.p. 255-256 • 

uv: AMeOH 240 nm (log ~ = 4.06) 
max 

MaOH 
)\max 290 nm (log~: 4.08) 

IR: ~nujol 3200 (N-oH),· 1700 ( )o = 0), 
. max 1 '{3 

1605 (C = l'i), 875 em- ( 1c = OR2) 

Analy&ilil', 

030H47No2 requires 79.42 10.44 3.09 

79.3 10.2 3.03 Found: 

To a solution of 300 mg of 2-oximino moretenone in 

20 m1 glacial acetic acid, 5.15 ml water and 1.2 ml of 

freahly distilled pyruvic acid were added. The reaction 

mixture was refluxed for 24 hr&h The reaction mixture was; 

diluted with water a1.1.d then extracted with ether. 

The ethereal extract was washed with water, 5% 

aqueoua potass;ium carbonate and then with water till 

neutral which waa finally dried over anhydrou&l aodiwn 

sulphate. Evaporation of the aolvent afforded crude pro

duct (200 mg). 
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The product dissolved in minimum volume of benzene 
1 was placed over an active column of siliC§ gel (15 g) 

I 

developed in petrol and eluted with the following solvents. 

Eluent 

Petrol 

Petrol : benzene 
. (4 :1) 

Petrol : benzene 
(3:2) 

Petrol:benzene 
(2:3) 

Petrol:benzene 
(1:4) 

Benzene 

Benzene: ether 
(9:1) 

Table - VI 

Fraction& 25 ml Residue after Melting 
collected each' evaporation point oo 

1-4 

5-8 

9-12 

13-15 

16-18 

19-21 

22-24 

Oil 

Nil 

Nil 

Solid 

Nil 

Nil 

Trace 
solid 

'250-251° 
(Unreacted 
2-o:x:im.ino 
moretenone) 

--------------------------~----------

, Fu.rther elution with more polar fiiol vent did not furni~ah 

any solid material. 

Frac·tions (13-15) (Table - VI) were combined (100 

mg). This on multicrystallisation from acetone-methanol 

mixture afforded coiourlesa crystals m.p. 155-58°. Thilil 

gave intense violet colour with neutral ferric chloride 
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so,lution, .~ole showed two apot& of close rf. v:aJ.uea, one 

for keto and the other for diosphenol system. 

IR: _,nujol 3420, 1700 and 1660 em -l 
"rnax L-Fig. 7 J 

Analysis: %H 

C30H46o2 requires 82.14 10.57 

·Found: 82.03 10.5 

I 

13. Isolation of taraxerone £i from the neutral part.oJt 

the benzene extract of the bark of §AAiY.m b:a.c~.a\q]l! 

36 
~: 

·Dried and powdered stem bak of .§apium bacoatum 

Roxb C"2 kg) was extracted with. benzene in a Soxhlet 

apparatus for twenty houra. On cooling the p0nzene extract, 

a yellow insoluble compound separated out which was 

collected by filtration and Wa&l kerpt a. aide (identified 
' 4~· 

ae 3,3'-di-O-metbyl ellagio acid) .;'.~;;· ... From the clear 

filtrate benzene was distilled off and the residual ~ 
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solid (30 g) was taken u:p i.n ether (2 1 ts) .·,A cloudy 

precipitate which remained in ether extract was separated 

by filtration. The clear ether ~olution was washed with 

10% aqueous sodium hydroxide solution (4 x 200 ml) and 

then washed with cold water till the washings were neutral 

and dri~d over anhydrous sodium sulpl:late. 

The solvent'wae evaporated when the neutral material 

(10.6 g) was obtained as a yellow gummy solid which after 

chromatograpby and cr,y~tallisation fram chloroform

methanol mixture gave shining crystals (1.3 g) m.p. 238-

2400, L-oe 7 1o.a0 identical in a11 respects with autnen-:..t.D 

tic sample of taraxerone (m.m.p, co-tlc, co-IR). 
36 

Oth~r ,compounds isolated were 1-hexacosanol , 
36 37 

taraxerol and baccatin • 

35 Acid isomerisation of taraxerone : Preparation of 

To a suspension of taraxerone (600 mg) in glacial 

acetic acid (140 ml) maintained at 90° was added cone. 
"' 

hydrochloric acid (4 ml) a~d the reaction-mixture was 

heated on a water bath for twenty minute during whi~h 

the solid dissolyed in the solvent. The reaction mixture 

was then cooled and diluted with water. A solid came out 

which was taken up with ether. The ether laJTer was washed 
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with water till neutral. On removing the solvent a solid 

came out (520 mg). This being dissolved in petrol was 

chromatograph~d over a column of alumina (30 g) deactivated 

with 1.2 m1 of 10% aqueous acetic acid. The chromatogram 

was developed in petrol and eluted with the following 

solvents: 

Table-:iii 

Eluent Fraction 50 m1 Residue l\1el ting 
collected each after oint 

evaporation P 
oo 

Petrol 1-6 Oil 

Petrol 7-12 Solid 160-165 
0 

13-14 liil 

'-------------------------------------------~:--~~~~~~~ 

Il1urther elution vii th more polar solvents did not 

furnish any solid material. ~actions (7-12) (Table-V+I) 

~ere combined {400 mg! and this on cr,ystallisation from 
. . 

chloroform~methatiol mixture afforded needle shaped 

-cO - J 0 crystal.i1 m.p. 174-17-o , L o(, D 10~.6 which waa found 

to be identical with authentic sample Qf (?> -amyrone .§.§. 

(m.m.p, oo-tlc, co-IR). · 



·' 

IR! ·~ nujol 
Ymax 

.. 60 --.1. .. -

1700, 815 (trisubatituted double 

bond) om -l· 

L-Fig. sJ 

15. Prenarati:_oll 0f 2-oxi..miAo f9 -amx.rone .§§. ~ 

P., -awrone §:?... 

To a solution of 300 mg of potassium in 20 ml dry 

tert. butanol, 350 mg of (3- amyrone was added. The reac

tion mixture was magn~tically stirred for 30 minutes 

under nitrogen atmosphere in .250 ml three necked flaak. 

To the.clear solution 220 mg of isoamyl nitrite 

in 8.5 ml dry tertiary butanol was added slowly at room 

temperature with stirring. Thus the .reaction mixture· go·t 

red brown colour. This was stirred at room temperature 

for additional 24 hrs. ~he reaction mixture was diluted 

with 100 ml ice cold wa-ter and acidified with cold dilute 

hydrochloric acid. Yellow soiid separated out and thia waa 

kept in refrigerator overnight and filtered. The residUe 
' 

was washed several times with water till neutral and then 

dri~d over NaOH Pellets in vacuum des1;ricator for several 

days. The compound (300 mg) dissolved in minimum volume 
I 

of benzene was poured over a column of active silicQ. gel 

(18 g). The ~matogram was. developed in petrol and eluted 
I 

with. the following solvents: 
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Table. =-.YIII . 

Eluent Fraction 25 ml Residue after Melting 
oolleoted each evaporation :point oc 

~~~, ........... • .,.,.,.~-..-~~ ... T""'"t•dAczPl ... 

Petrol 1-5 Oil 

petrol.: benzene 6-8 Nil 
4tl) . 

Petrol.:benzene 9-12 Nil 
{2:3) 

:Petrol:b~nzene 13-16 Nil 
(111) 

Pe·trol.: benzene 17-22 Nil 
(1:4) 

Benzene 23-27 Nil 
0 

Benzene:ether 28-31 Solid . 200-205 
(9:1) 

Further elution with more polar solvents did not 

afferd ~ solid material. 

Fractions (28-31) (Table-VIII) were combined {250 

mg) and thiliil could not be crystallised from a.nu uwal 

solvent. 

UV: XMeOH 238 nm 
max: 

l~aOH 
).. 289 nm 

max 
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IR: _J~ol 3400 (N-OH), 1700 ( 

1610 (0 '= N) cm~1 
) = 0) and 

LFig. 9J 

!iy_d.rolysis of 2-oximino (?, -a.myrone .2§. ·to diosphenol . .§.§.. 

To a solution of 250 mg of 2-oximino (3 -amyrone in 

20 ml·glacial acetic acid in 50 ml R.B~ flask were added 
. O-M.cl ~u.cl~~ 

5 ml water and 1.2 ml freshly distilled pyruvic acid. The ,..., ,.... 
reaction mixture was poured into ice .cold water. A white 

solid separated out. This was extracted with ether. The 

ethereal solution was washed with water, then with 3% 

aqueous potassium carbonate and finally with water till 

neutral. The ether solution was dried over anhydrous sodium 

sulphate. Evaporation of the solvent afforded 200 mg of 

gummy solid. Thia being .dissolved in 1 ml benzene was placed 

on a column of active silica gel (15 g) developed in petrol 

and eluted with following solvents: 

Eluent 

Table IX ___ ......., 
·-------------------

Fraction 25 ml Residue after 
collected each evaporation 

Melting 
point oo 

-~ n• ~~~--~----·------------------------------------------
Petrol 

Petrol:benzene 
(4:1) 

1-4 

5-6 

7-10 

Oil 

Nil 

Nil 

Contd •• 



( 
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Table - IX (Oontd •• ) 

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

Petrol:benzene 
(3 :2) 

Petrol: benzene 
(2:3) 

Benzene 

Benz{ne:~tb.er 
I 9:1) 

Fraction 25 ml 
collected each 

11-14 

15-18 

19-22 

23-26 

27-28 

Resid.ue·Eifter 
evaporation 

Nil 

Solid 

Nil 

l~il 

Trace 
solid 

Melting 
point oc 

0 
190-198 

202° I 

(Unreacted 
starting 
material) 

Fu.rther elution with more polar solvents did not 

afford a~ solid material. 

Fractions (15-18) (Table-IX) were combined (125 

mg) which on crystallisation from acetone-methanol mixture 
I 

0 /-' 7' 0 afforded colourless needles m.p. 200-202 , '-oC...tD 124.27 • 
I 

It gave a positive ferric chloride oolouration for 

diosphen61. Two spots on crhomatoplate (uaing benzene a~ 

eluent) were observed; an upper spot rt • 0.77 of slightly 

weaker intensity than the lower spot. rf = 0._75. Theae were 

assumed to be due to the tautomeric mixture of the 

diketone §1. and the diosphenol .§§. 
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Analysia; 

o30H46o2 require~ 

Founds 

O% 

79.15 

79.50 

10.062 

9.83 

\MeOH uv: /\ max 
270 nm (log f = 3.90) 

,Na.OH 
/\ 328 .nm (log f = 3-.84 max 

IR: ~nujol 3400, 1710 and 1600 cni1 

max 

Alkali (methanolic) :treatme}l;.:LQ.£._~~=~-~~~' 

Baccatin §.2_: rFepa_t.ation f9r the di.~~ 70. 

To a solution of the nor triterpene-baccatin 

(200 mg) L-see isola:tion .from Sapiu.m bacca.twi~./- Roxb. 

in Part D. e:.;::perim.enta.l. portion page\'51-t~of thi.r; thosiaJ 

in benzene (5 ml) was added a 10% methanolic aodium 

hydroxide solution (50 mJ.) and the mixture was renu.xed 

on water bath for 4 bra. The Qolvent was distilled off 

and the residue diluted with water. Tb.e iniloluble aolid 

which preaipi ta.ted out wa.e filtered and washed with 11ater 

until the washings were neutral. It wail cr.yatalliaed from 
- .. 0 

methanol, when fine crystals ha.Ving m.:p. 23~240 · wa" 

obtained. TLO abowed a .single apot in the aolvent ayatem 
I 

chloroform:benzene (lsl). 

. ' 
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Analyili!il: 

Calculated for c29H4s02 81.63 

81'.71 

10.87 

10.69 

IR: "\ nuj 01 3280 (..;.oH), 1050 and 840 om -l 
Vma.x 

.uv: p.MeOH 282 run ( E- , 8300} 
max 

Mass spectrum: Peakil at m/e 426, 411, 393, 375, 

209, 188, 173. 

!£etylation of the diene ~ : Preparation of the die~ 

dia.oe tat!. ll• 

To a solution of. the diene ~ (200 mg) in pyridine 

(2 mt) was added acetic a~dride (2 ml) and kept over

night. After usual work up the crude acetate was chroma

tographed on a column of alumina (10 g) deactivated with 

0.4 ml of 10% aqueous acet~c acid. The chromatogram was 

developed with petrol and eluted with the following sol-

vents: 



Eluent 

Petrol 

~etrol :benzene 
(4:1} 
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Table - X 

Fractions 50 m1 Residue 
each after · 

evaporation 

1-2 

\ 
3-6 

Nil 

Solid 

Melting 
point 0

0 

213-14° 

Further elU:tion with more polar solvents did not 

afford anw material. 

Fraction (3-6) (Table -X) were combined (150 mg) 

and crystallised from meth~ol to give crystal~ of the 

homoalLnUlar diene diacetate m.p. 225-226°; tlc showed 

a single .spot in the solvent system benzene:petrol (1:1). 

. Alialysis: ·c%· H% 
Calculated for o33H50o4 77.95 9.44 

Found 77.62 9.67 

UV! AMeOH 282 run { E' 8030) max: 
• 
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I~ spectrum (100 MHZ): signals at -0.90 (6H), 

0.95 (6H), 1.05, 1.10, 1.15 ppm 

(seven tertiary me~thyl groups); 

2.0 and 2.08 ppm (6H, 2-0COC~); 

4.7, 4.8 ppm (~-03 -OCOOH3), 

quartet of doublet at 5.1 ppm 

(g-c2-ocooH3) and a multiplet at 

5.58 ppm ( "t'No vi·nyl protons). 

H.Q.l - HOAc rearrangement of 7l. : Preparation of th!, 

geteroannul~ conjugated diane diaceta~ !& -~~·e_. __ ___ 
2o(' , 3 (3 diaceto!.r,-28-nor-oleana-12, 17-.diene. 

To a solution of the homoannular conjugated diene 

diacetate (200 mg) in glacial acetic acid (35 ml) was 

added cone. hydrochloric acid (5 ml) and the reaction 

mixture was heated in an oil bath at 140°0 for 4 hrs. It 

was next cooled and diluted with water when a white solid 

separated out. It was extracted with ether, the ether 

solution was washed free of acid and dried over anhydrous 

sodium sulphate. Ether was removed and the residue was 

taken up in benzene (2 ml). It was next poured over a 

column of alumina (15 g) deactivated with 0.5 m1 of 10% 

aqueous acetic acid8 The chromatogram was developed with 

petrol and eluted with the following solvents: 



Eluent 

Petrol 
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·!able - XI 

Frac·tions Residue after 
50 ml each . evaporation . 

1-4 Solid 

Melting 
point 0 0 

Further elution with more polar solvent did not 

afford ~ material. 

:b"'rac-tions (1-4) (Table-XI) were combined (180 mg) 

and crystallised from chloroform-methanol mixture to give 

fine crystals of m.p. 189-190°0. 

Analysis~ 

Calculated for C33H5oo4 77.95 

77.82 

H% 
9.44 

J!'ound: 

uv: AMeOH 237 ( E, 27 ,ooo), 244 ( ( ,28,300) 
max 

IR:. '\ nujol 
v max 

Mass spectrum: 

and 252 nm ( '= , 20, 200) 

-1 
1745, 1650 (w), 1255, 1220 em 

significant peaks at m/e · 510 (M+), 
+ + + 

495 (M -15), 450 (M -60), 435 (M -

60- 15), 390 (lV{- 60-60), 395 (M+-

60-60-15), 308, 202, 188. 
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NMR spectrum (60 MHz): Signals at 0.85; 0.93 and 

· 1.14 ',ppm ( 21H, seven tertiar.r met.byl 

groups), 1.96, 2.0 ppm (6H, 2-0COC~);. 

unsymmetrical doublet at 4.64, 4.75 

ppm (H.-03-oco'. CH3); quartet of doublets 

at 4.95t 5.03, 5.08, 5.2 ppm (H -02-

0000~) and 5.46 ppm (1~" vin:~ proton). 

20 •. Hydrol.vsis of 2oC , 3@ -diacetoxv-28-ngr-olea.na.-12, 

17-diene z.g: :fZ:eoaration of: 2o(, 3(?, -dibYdro:x;,y-28-

nor-ol.eana-12, J,7 diene §.§.. 

To the above diacetate (150 mg) in dioY..a.n (40 rn.l) 

vms added 101~ sodium hydroxide solution ( 10 m1} and the 

reaction mixture was heated 'und'er xeflu:x: for three hours. 

The reaction mixture was then cooled, diluted with water 

and then extracted with ether. The et~ereal solution after 

washing with water till neutral was dried (~Ta2 so4). The 

solvent was removed and a solid (120 mg) after three c~J

stallisations from methanol afforded the heteroannular 

conjugate~ diene diol m.p. 192-195°, tlc showed single 
. ' 

spot on the solvent system chloroform: benzene (1:1) 

Analysis: 07~ I#~ 

Calculated for c29H46o2 : 81.63 10.87 
/ 

Found: 81.52 10.65 



i 

UV! AMeOH. 
max 

.;..170-

237 ( f ·25 ,oo~o), 243 ( t- , 2'6, :tQO) 

252 ( f , 20~:ij00) 

-1 
3240, 1055, 830 em 

C Fig. l3J 

OXidatioll of 2,i. , 3 (3 dib.vdro;~£:t.-28-nor-oleana-l;b_17- .. 

dierie .§.§. with J one's rea..,g~.at: Prenaration of 2, 3 dioxo-

28-nor-olean~-12 17-diene §1. 

43a Jone's chromic acid reagent was prepared by 

dissolving chromic acid (1.75 g) in cone. sulphuric acid 

(1.48 .ml) .and adding water (5 ml) with cooling. 2,3 

dihyd.roxy-nor-28-oleana-12, 17 diene §§. ( 100 mg) was 
. 43b c dissolved. in pur~fied acetone ' (10 ml) and the 

solution was cooled to 5°. To this cooled and stirred 

solution v1as added the above Jone's chromic acid reagent 

drop by drop till the green precipitate at first formed 

no longer appeared and the colour of the reagent persis

ted. The mixture was shaken for a further .Period of 2 

mins; treated with cold water (25 ml) and extracted with 

Gbloroform. The chloroform solution \liJ8.S washed with cold 

aqueous 3% KOH and then with water till neutral, dried 

(Na2S04) and evaporated to a ~~ solid (90 mg) which 

was placed on a column of silica gel ( 10 g) and chromate

graphed with the following solvents. 



....... -----~----
Eluent 

Petrol 

Petrol:benzene 
(4:1) 

Petrol:benzene 
(3:2) 

Petrol:benzene 
.(2:3) 

Benzene 
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~able - XII ; 

Fraction 
collected 
21?.ml each 

1-3 

4-6 

7-10 

11-13 

14-16 

Residue afit er 
evaporation 

Nil 

Nil 

Nil 

Solid 

Oil 

Mel tin§ 
point ·o 

198-203 0 

.. 

Further elution with more polar solvents did. not 

furnish any solid material. 

Fractious (11-13) (Table-XII) were combined 

(60 'mg) and crystallised from acetone-methanol mixture 
0 . 

to furnish crystals m.p~ 205-206 , tlc showed two spots 

of close rf values using benzene a~ solvent. It gave· 

intense violet colot~ with neutral ferric chloride solu-

tion. 
-1 -1 -1 

3400 em , 1700 em , 1650.cm 
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uv: AMeOH 237, 24~, 252, 271 nm 
max 

lfa.OH 
\. 326 nm. 
!'max 

Isolation o!_oleanolic ac~g_f~~ Acpyranthes asnera 

Linn40 . 

Dried and powdered roots of Acnvraqthes asnera 
' 

Linn (2 kg) were extr?cted for 30 hrs in a Soxhlet 

appara~s with 95% ethyl alcohol. The extract was con

centrated to a thick syrup and sbaJ(en with petrol (3 x 

260 ml). The petrol layers were decanted off and to ·line 

residue was added a mixture of 300 ml of. 95% ethyl 

alcohol, 150 ml water and 75 ml cone. hydrochloric acid. 

The mixture was refluxed for 4 hrs, cooled and diluted 

with water v..-hen a dark coloured solid separa:ted out. It 

was filtered, air-dried and then extracted in a Soxblet 

apparatus viith ether for 4 hrs. The ethereal solution was 

shaken with 50 m1 portions of 3~ potassium hydroxide 

solution. The precipitated potassium salt was filtered; 

It was next suspended in cold water and acidified with 

cold (1:1) hydrochloric acid and extracted with ether. 
. . 

~he ether extract was washed with water, dried over 

anbyd.rous sodium sulphate 'and 'evaporated when 15 g of a 
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white solid was obtained. The latter on cr,ystallisation 

from methanol afforded colourless crystals of pure 

oleanolic acid, m.p. 302-304°, ~oC_7 79°. , D 

Analysis: 

Found: 

Calculated for C30H4803 

"'C ;o 

79.05 

78 .. 91 

10.51 

10.59 

Acetylation of oleanolic ac:!Jl: Prenaration of acetyl 

oleanolic acid 75. 

To a solution of oleanolic acid (5 gm} in 50 ml 

dry pyridine was added 50 m1. of acetic anhydride and 

kept overnight on water bath. After usual workup, the 

acetate was crystallised from methanol when fine crystals 

of acetyl oleanolic acid m.p. 261-263°, LoG~D 77° was 

ob·tained .. 

Analysis: 

Found: 

Calculated for C32H5o04 

%C 

77,.25 

77.06 

%H . 

10 • .1.5 

10.11 

24. Lead tetra acetate_decarboxylation of acetyl 

oleanolic acid 75. 
-----~=-~~·--- --

To acetyl oleaaolic acid (5 g) dissolved in dry 

benzene {100 ml) was added pyridine ·(5 rnl) followed by 

lead tetraacetate (8 g). The reaction mixture which 

immediately turned dark brown was stirred under nitrogen 
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. atmosphere for one hr. and then refluxed for 4 hrs. The 

cooled mixture was fil terecl and the filtrate was concen-

trated under vacuum to yield a yellow gum (4.5 g). The 

gu.m was dissolved in benzene (10 ml) and poured on a 

column of alumina (300 g) deactivated \~th 12 ml of 10% 

aqueous acetic acid. T~e crhomatogram was developed with 

petrol and eluted with the following solvents: 

!able - XIII 

------·--------~------------------------,----------------
Eluent 

:Petrol 

Petrol:benzene 
(4:1). 

Petrol: benzene 
(3:2} 

Fractions 
100 ml each 

1-10 

11-16 

17-20 

Residue on 
evaporation 

Oil_ (.3 g). 

Solid 
(500 mg) 

l'iil 

Malting 
point 0c 

265-268° 

----------~----------------------------------------,------

Further elution was more polar solvents did not 

yield any material. 

RechromatggrapUy of fractions (1-10) (Table-XIII). 

The oil in petrol eluate (fractions 1-10 com
b~ed) showed three spots (one spot being prominent) on 

tlc. This oil was dissolved in benzene (5 ml) and poured 
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on a column of active alumina (180 g). The chromatogram 

was developed vvith petrol and eluted with the following 

solvents: 

~able-XIV 

-----------------------·-----------------------------------
Eluent Frac-tion Residue on 

100 m1 each evaporation 

:Petrol 1-9 Solid 
(2 g) 

Petrol: benzene 10-12 Nil 
(4:1) "' 

------------------·-----------·-------

Melting 

point 0 c 

140-155° 

Further elL'ttion with more polar solvents did not 

afford aey s·olid material. 

Fractions ( 1-9) were combine a and crystallised 

from chloroform-methallol mixture to give crystals m.p .. 

167-169°. 

Analysis: %C %H 
l!'ound : 824>05 10.52 

CalcUlated for c31 H48
o2 82~25 ·10. 69 

IR; J::ol 1730, 1240 -1 
(acetate) L-Fig. -em 12J 



uv: 

-17 &-. 

238 ( ~' 9450), 244 ( f, 10,070), 

' 252 ( ~ ' 75 60) 

The above physical data indicated tlla·t it was a mixture 

of the diane monoacetates represented by structure(~) 

~amination of FraQi~ons (11-16) in Table-XIII: 

IsolatioA of th~_lqctgu~ 12· 

The fractions 11-16 (Table-XIII' were combined 

and crystallised from a mixture of chloroform-methanol. 
. 0 

Fine needle shaped cr,ystals of m.p. 288-290 were 

obtained: 

.Analysis: %H 
Found: 

C3~H52 o6 requires 

73.10 

73.35 

9.-52 

9.41 

UV : Ho absorption in the ran.ge 220-270 l1Dl 

1760 ( ~-lactone), 1720 (acetate), 

-1 ( ) 1240 em acetate • 

Acid Isomerisation of the Illixture of diane monoacetates 

7.~ : Preparation of 3 t>-acetg_~":28-nor-oleana-12, 

17-diene 79. -
To 1.2 g of the mixture of diene monoace:tates 

~ dissolved in 35 m1 glacial acetic acid, was added 
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D.Mct~ 

2N sulphuric acid solution-(9 ml). It was next cooled 
A 

and poured into ice cold water. The solid that separated 

out was extracted\with ether, the ether layer was washed 

with water till neutral a.J:ld dried over anhydrous sodium 

sulphate. The solvent wheri removed furnished a solid 

( 1 g) which was dissolved in mini-mum volume of benzene 

and chromatograpped over a column of alumina (60 g) 

deactivated with 2.4 ml of 10,% aqueous acetic acid. The 

chromatogram was developed with petrol and the following 

fractions collected using petrol as eluent: 

-----------------------------------------------------------
Eluent 

Petrol 

Fraction 50 ml 
col).ected each 

1..:.2 

2-9 

Residue Melting 
after . , point o0 
evaporat~on , 

Oil 

Solid 

~\lrther elution with more polar solvent did not 

afford any solid material. Flasks (2-9) (Table~XV) were 

.combined (900 mg) and crystallised from chlo~oform-

methanol mixture. Fine needle shaped colourless crystals 

m.p. 177-178°· were obtained. TLC showed it to be a 

homogeneous compound. 



,nuJ· ol 
IR: v max 

UV: A MeOH 
max 
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1710 (acetate) and 1245 cm-1 (ace~ate) 

237 { ~,27090), 243 ( E: 2~,180), 

252 ( E:' 25,,330). 

IiYd'f'Qgsis_ of .. ~,..@.::M~.!i_Q.;.y::2§.~r-oleana~12, 17-diene :z2.: 

Preparation of 3 (O..=Wdroxy-2S-~§..§-.£~'t~--:.1L~m:;,e. §.§. 

To a lN solution of potassium tertiary butoxide 

(prepared from 4 g of potassium in 100 ~ dry tert. 

butanol), a solution of 1 g of .the heteroannular diene 

acetate in dimethyl sUlphoxide ('75 mi) was added and 

the reaction mixture was heated on an oil bath at 115° 

for 5 hrs.· The reaction mixture was cooled and diluted 

with water. The solid that ·-separated out vms extracted 

with ether, washed with water till neutral and finally . 

dried over a11hydrous sodium sulphate. 

Removal of ·the solvent left a solid (700 mg). Th.i.s 

being dissolved in minimum volume of benzene was chromate

graphed over a column of alumina (50 g) deactivated with 

3 ml of 10~~ aqueous acetic acid. The chromatogram was 

developed with petrol and the follo~ving sol vents were 

eluents: 
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Table - _XV'I 

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

Petrol 

:Petrol: benzene 
(4:1) 

:Petrol:benzene 
(3: 2) 

:Petrol:benzene 
(1:1) 

1? etro 1: benzene 
(2:3) 

:Petrol :benzene 
(1:4) 

Benzene 

Benzene:Ether 

Fraction 50 m1 Residue on 
collected each · evaporation 

1-4 Oil 

5-7 rqil 

8-10 Nil 
11-12 Oil 

13-20 Solid 

21-23 Nil 

24-27 Nil 

28-31· Nil 

32-33 Trace solid 

34-35 Nil 

"Melting 
point oc 

179-181° 

]'urther elution with more polar sol vent did not 

furnish any solid material. 

Fractions (13-20) C.rable-XVI) were combined ( 600 mg) 

and crystallised from chlorofbrm-me-!;hanol mixture. l!'inve 

crystals m.p. 182-183°, were obtained. 

uv: A::~H 237 ( E 8150}' 244 ( E: 8340}' 

252 run ( E 8020). 

IR: \nUjol 
Ymax 

3380 cm-1 (-OH)' 

The fractions 32-33, which possibly contained the 

diol 77a could not be studied further as the amount was 

very small. 
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Oxidati;.on Q.f 3 f? -p.y_cJ.!:o;y--nor-28-ole'ap.a-:1,~, 17-die~ §§.: 

~..s,ration of~ oxo-nor-28-oleana.-12,17-dieB& ~ 

Dry Or03 (400 mg) was added to a magnetically 

stirred solution of 610 mg dry pyridine in 10 ml of 

metbylene chloride. The flask was stoppered with a guard 

tube containing fused calcium chloride and the deep 

burgandy solution was stirred for 15 minutes at room 

temperature. At. the end of this period, a solution of 

the alcohol ( 250 mg} in minimum volume of metr..ylene 

chloride was added in one portion. A tarrs b&ack deposit 

separated immediately. After stirring for an additional 

30 minse at· room temperature, the solution was decanted 

from the residue, which was' distilled in vacuum and the 

residue taken up in ether, filtered to remove insoluble 

chromium salts, washed with aqueous base and saturated 

brine and dried over anhydrous sodium sulphate. Evapora

tion of the· solvent afforded the crude ketone (200 mg). 

This being dissolved llL minimum volume of benzene was 

placed on'a column of alumina (15 g) deactivated with 

0. 6 rnl of 10~io aqueous acetic acid. The crhomatogram was 

developed with petrol ru1d the following solvents were 

eluents: 
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Table - XVII 

--------
Eluent Fraction ~5 ml Residue on Mel~ng 

· each evaporation point oa 

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

Petrol 

Petrol: benzene 
. (9:1) 

Petrol:benzene 
(3:2) 

Petrol:benzene 
(1:4) 

1-3 

5-7 

8-11 

12 

13-15 

Nil 

Nil 

Solid 

Trace 
solid 

Nil 

105-108° 

Unreacted 
alcohol 
m.p. 175-

1760 

·-------------------=--v·-·~·~-·-----------------

Further elution ·with more polar solvent did not 

afford any solid material. 

Fractions (8-11) (Table-XVII) were combined 

(180 mg) and crystallised ~rom chloro~orm-methru1ol 

mixture. Colourless crystals were obtained, m.p. 110-

1120-, tlc showed a single spo·t .. · 

JU'laly sis: {oC %H 
Found: 88.32 11.12 

029H440 requires . 88.71 11.29 

IR~ ~ nu)ol 1700 -1 (' ' •. L-Fig. 15J em. 
1 o ·= Oj 

max 

.... 
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~~uaration of 2-oximino-3-oxo-28-nor oleana-12, 17-

To a solution of Oe3 g of potassium in 20 mJ. dr.f 

tert~ butanol 200 mg of the heteroannuJ.ar d.iene ketone 

§2 was added. Tbis was stirred for 30 mins. under nitrogen 

atmosp~ere. To the clear solu-tion a solution of 0.3 g of 

fresby prepared isoanwl nitrite in· 2 ml drJ tert. butanol 

was added within t-wo mins. The reaction mixture got ~ed 

brovvn colour. This was stirred at 20° for 24 hours. Tl:l.e 

contents of the flask were poured into ice cold water and 
kept overnight in freeze. A yellow solicl separated out. 

This was filtered and kept. in vacuum dessicator over l~aOH 

pettets for two days •. :!:he solid (180 mg) being dissolved 

in minimum volume of benzene was crhomatographed over 

silica gel (12 g) developed in petrol, and the following 

solvents eluted: 

Table- XVIII - --
-------............. ~~---.-;, ___ . ___ 4_,....._ _________ _ 

Eluent 

Petrol 

Petrol:benzene 
(1:1) 

Fraction 25 ml 
collected each 

1-3 

4-7 

Residue after 
evaporation 

1a1 

Nil 

Ivlelting 
point oc 

Contd ••• 



Eluent 

Petrol:benzene 
. (1:4) 

Benzene 

Benzene·: ether 
(9:1) 
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Table - XV IIi ( Contd •• ) 

Fraction 25 m1 
collected each 

8-12 

13-15 

16-18 

Residue after 
evaporation 

• 1 

Nil 

Nil 

Solid 

Melting 
point 0 c 

220-225° 

Further elutio~ with more polar solvent did not 

yield ~ material. 

Fraction (16-18) were combined (150 mg) and could 

l1Dt be crystallised from any usual solvent~ 

uv·. ).. MeOH 237, 241, 245, 252 nm 
max 

NaOH 
A 290 nm max 

\nujol 
IR~-.J 

max: 
3200 (N-OH), 1700 ( 

1635 cm-1 (c = N) 

,, 
/0::: 0), 

L-Fig. 16J 

Hydrolysis of 2-oximino-3-oxo-28-JlQ.r-oleana~ 

diene ~ : Preparation_qf 2,3 dioxo-28-nor-oleana-12, 

17 -diene §1.. 

To 150 mg of the oximino ketone dissolved in 10 m1 
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glacial acetic acid were added 2.5 ml water and 0.5 ml 

freshly distilled pyruvic acid. This was refluxed over

night. The contents of the flask were poured into ice

cold water and a solid separated out. This was extracted 

with ethera The ethereal solution was ~vashed with 5% 

potassium carbonate solution and then with water till 

neutral. The ethereal solution was dried over anhydrous 

sodium sulphate. Evaporation of the solvent. gave ,100 mg 

gummy solid. 

This being dissolved in minimum volume of benzene, 

was crhomatographed over silica gel (10 g) developed with 

petrol ru1d was eluted with the following solvents: 

Table - XIX 

Eluent :&'raction Hesidue after Melting 
25 ml evaporation point 0 o coll·ected 
~~--

Petrol 1-3 l\fil 

P.etrol:benzene 4-6 Nil 
(4:1) 

Petrol: benzene 7-9 Ni:l:. 
(3:2} 

Petrol: benzene 10-12 Solid 198-200° 
(9•3) .. ..., . 

Benzene 13-14 Nil 

- ~~-
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Ji'urther elution with more polar solvents did not 

afford aey solid: material., , 

Frac.tions ( 10-12) were· combined (70 mg) and 
' ' 

crystallised from acetone-methanol mixture to give 
' 

coloun~~ss·crystals, m.po 205-6°. The·Infrared spectrum 

of this is mtperim~ossible throughout the region with 

2,3 dio:x:o-28-nor~oleana-12, 17 diene obtained by degra-

dation of baccatin. 

MeOH uv: A max 

NaOH 
\nax 

238, 245, 252, 27·2 nm 

325 run 

IR~ ~nujol 3400, 1700, 1650 cm-1 
max 

, . 


