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CHAP'TER I II 

Melting points are uncorrected. Petroleum ether used 
0 

throughout the experiment had b.p. 60-80 • All optical rota-

tions were determined id chloroform solution unless stated 

otherwise. The mass spectra were determined with an MS-9 
1 

mass spectrometer. H NMR s:.t::ectra were determined on Varian 

A-60 and HA-100 Spectrometer using deuterated chloroform 

solution containing tetrarnethyl silane as reference. The IR 

spectra were recorded in IR-20 spectrophotometer. Silica gel 

used for column chromatography was of 60-120 rresh (B.o.H) 

and alumina used for column chrqmatography was of active basic 

grade (B.n.H). TLC was done on chromatoplates prepared on 

glass strips with silica gel using benzene, petroleum ether 

mixture as solvents and the spots were developed in an iodine 

chamber. 

Is~ion of lupeol from Xantho~ylum budrunga 

Five kilograms .of air dried finely powdered bark of 
67 

xanthoxylum budrunga ~as soxhleted for 48 hours With benzene. 

The extract was .eooled and then solvent was distilled off. The 

residue left was dissolved in minimum volume of benzene, 

chromatographed ovE:lr deactivated .alumina column and the· 

petroleum-ether eluent collected. Petroleum-ether was distilled 

off. and a solid residue ( 12 gm) was obtained. The solid on 
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reChromatograPhy over deactivated alumina afforded lupenone 

on petroleum-ether elution and lupeol on petroleum-ether ; 

benzene (4•1) elution. Petroleum ether • benzene (4•1) 

fractions. were purified by repeated cryst allis at ions from 
p 0 

chloroform-methanol mixture. 9 gm of lu,...eol, m.p. 215-16 , 
0 ' . 

Gel 33 , -was obtained and found to be identical -with authentic 
. D . 

sample of lupeol (CO-TIC, m. rn.p. and CO-IR). 

Acetylation of Lupeol to lupenyl acetate 

To a solution of lupeol {4g) dissolved in Pyridine 

(40 ml) -was added acetic anhydride (40 ml) and the mixture 

kept over water bath for four hours. The mixture was then 

cooled and poured over ice-cold water when white solid separated 

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

dried. 

· The dried mass was crystallised several times with 
0 

CHC1
3 

-MeOH mi:xture when Lupenyl acetate, m. p. 212-14 was 

obtained and found to be identical with authentic sample of 

lupenyl acetate (m.m.p., CO-IR and CO-TLC). 

Oxidation of Lupenyl acetate with N-bromo-Succinimide 

Lupenyl acetate .ll (lg) was dissolved in 5'0 ml 

chloroform. 25 ml dimethyl sulpho:xide was added to the chloroform 

solution of ~· Then NBS '1 g m) was added a little at a time 

With constant shaking. The mixture was kept in the dark for 
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about 24 hours. After 24 hours the reaction mi~ture was poured 

on ice cold water when a white solid separated out which was 

then extracted with chloroform. The chloroform layer was washed 

With water and dried over anhydrous Na2s~4 • Solvent was removed 

When an oily residue (900 rrg) was left. The residue was 

dissolved in benzene (10 ml) and poured on a silica gel column. 

The chromatcgram was develope.d w .ith petroleum ether and eluted 

with the following solvents (Table 1 ). 

~le l 

Chromatography of the above gumcry mater.{lC>(900 rn;;J) 

Eluent Fractions Residue on Melting point 
lOO ml each evaporation oc 

Petroleum ether 1 Oil ·(5·o Lnj) 

207-12 
0 

Petroleum ether 2-7 ·white solid 
(250 rig) 

Pet.roleum ether: 8-14 White solid. 226-30 
0 

benzene (4: 1) (350 rrg) 

Petroleum ether: 15-17 Nil 
benzene (3:2') 

Petroleum ether: 18-20 Nil 
benzene (2: 3) 

Petroleum ether : 21-22 Nil 
benzene (1 •4) 

Benzene 23-25 Oil (SO reg) 

Benzene:chloroform 26-32 White 
0 

solid 245-250 
(9:1) <zoo r~g) 

Further elution with more polar solvents did not afford any 
material. 

~------------------·------------------------·----------------
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Exarninat ion of fractions· 2-7 (Table 1) 

The.fractions 2-7 (Table 1) ~ere combined <250 mg), 
0 0 

m.p. 207 -12 • TLC experiment of the compound sho~ed two 

distinct spots on chromatoplate close to each other, thus 

existence of at least·two compounds ~as indicative. Hence 

this ~as kept aPart for further purification. Beilstein test 

bromine was positiv~. 

Examination of fractions 8-14 (Table 1) : Isolation of 30-bromo-

Lup-20 (.29 )-en-3 #» -yl acetate 12.· 

The fractions 8-14 {Table lJ were combined (350 mg)·and 

crystallised from a mixture of chloroform and rrethanol to afford 
0 0 

needle shaped crystals (200 mg) ~' m.p. 236-38 ,&.-=b + 12 • The 

corrpound showed single spot on chromatoplate. TNM test of the 

compound was positive. Beilstein test for halogen ttJas also 

positive. 

Analysis report: %c 

Found 70.12 

Calculated for c
32

H 0 Br 70.20 
51 2 

Nujol 
IR s.,) 1725, 

max 
880 ( 

12ss <-o-co...;cH3 >, 
-1 >c = CH ) em 

2 

%H 

3015, ·1640 and 

(Fig. 1) 
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1 
H NMR ~CDC13 ) :· 2. 04 (.2,, 3H, -O-COCtl,

3
), 4. 48(!!!, lH, 

J.. . I !!-r-o-lr, 3.99 <.2., 2H, ~c- Br), peaks 
a . 

at 5.04 and 5.12 (2.2,, 2H, )c =Cti.2 > peaks 

at o.79, c;.a4, o.a5, o.a5, o.95, 1.04 '6.§., 

I \1 lSH, 6-C-CH , ppm. 
1 "'"'"3 

(Fig. 2) 

E:xaminat ion of fractions 26-32 (Table 1) ; Isolation of 

oleanan-2 9, · 30-dibromo-19 (?, -hydro?o/-3 f!. -yl acet ateJli• 

The fractions 26-32 (Table 1) were corrbined (200 r~g) 

and crystallised from a mixture of chloroform-methanol to 
0 

afford amorphous.white solid {160 rng) la, m.p. 258-60 • It 

showed negative !JINM test but showed positive Beilstein test 

for bromine• TIC of the compound showed single spot on a 

chromatoplate. 

Analysis report' 
%C 

Found 59.59 8.o5 

Calculated for c
33

H
52

0
3

Br
2 

59.63 8.07 

Nujol 
IR: {) 3330 (_OH), 1732, 1250 (-O-CO-CH3 ), 

max e -1 
1270-80 ~2Br) em 
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1 
H NMR ( 2> coc13 ) :. Signals between 3.53 to 3·89 

\two AB quartets 4H, 2tlz C-Br), 4.01 (g,, 
I 

1H J =· 12 Hz, J = 6 Hz, H2C-C!i0H), 
' aa ae 

2.0~ '§.Q ;3H, -0-CO-C!i
3

), 4.48 {_m, lH, 

-H-f-0-8-), O. 84, 0. 85, Q. 87, o. 89, o. 95, 

' 1. 06 ( 6 .§, l8H , 6-:.r-"-C!iJ ) • 

-C-£U-CH3 ), 36.33, 36.87, 37.74, 41.17, 
I 

6-g->, 37.78, 45.54, 49.12, 
I 

42.80, 44.44, (6,§, 

I 
55.18 (4.§, 4-g-H), 18.16, 21.14, 23.61, 25.00, 

l 

26.36, 28 •. 29, 34.12, 36.54, 37.68, 38.07, 38.29, 

43.02 (12§, 12 ~H2 ), 14.40, 15.95, 16.16, 16.50, 

18.29, 21.32, 27.91 (7.§, 7-£H3 ), 80.92 ,g, 
t I 

H-£-O-C()LCH 3 ), 73.06 (g,-£H.OH)ppm. 
t 

(Fig. 5) 
. + 

Mass ~ Molecular ion peaks at ml~ 648, 64~, 644, 642 (M ), 

626, 624, 584, 582, sao, 565, 563, 561, 549, 547, 

545, 505, 503, 485, 483, 393, 391, 297, 283, 191 (base 

peak), 189. 

(Fig. 7) 
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Preparation of oleanan-2 9, 30-dibrorro-19 keto3 -acetate 1§.• 

Oleanan 29, 30-dibromo-19 -hydroxy-3 (3 -acet~te ~ 

. (SO rtg) was o:xidised with cro3-Py complex prepared from Pyridine 

(o.s m1) and cr03 {SO rrg) and was kept at room temperature 

for 14 hours. The crude product obtained by working'up in 

the usua 1 wav was chromat ographed over silica gel column. 

The chromatogram was prepared with petroleum ether and the 

product dissolved in benzene ( 1. 5 ml) was poured on the column. 

It was eluted with the following solvents (Table 2). 

Table 2 

Chromatography of the above crude product < ~40 trg) 

Elue~t 

Petroleum ether 

Pet.roleum ether 

Petroleum ether : 
benzene {4: 1) 

Petroleum ether : 
benzene (3 •2) 

Fractions Residue on Melting point 
SO ml each evaporation °C 

1-3 

4 

5-6 

Oil 

Nil 

Nil 

Solid (25 mg) 238-40° 

Further elution with.more polar solvent did not yield any 

solid material. 

·----------------------------------------------------------------------
Fractions 7-9 (Table 2) were combined '25 mg) and crystallised 

twice from a mi:xt ure of chloroform and methanol to afford fine 
0 

needle shaped crystals, m.p. 248 • 'The compoun,d showed single 
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spot on TLC plate ·and showed p_ositive :e.eilstein test • but 

·negative TNM_ test. 

Signals in· the. ,rE3gion· between o. 6 to o. 95 
. ' 

. -. I . . 
· (6§.,. 'lBH; ·: 6-<(-C!i3), 1. 95 (~, 3H, -O-C0-013 ·>, 
2~44 (~, lH, J ~ 2.5 Hz, !;!C-~-J, 3.46(g, 

Mass 

·lH, J·= 3 HzJ;· 3.68, (g, lH, .. J = 2·5 Hz); 

3.81 ·(g_, -2H, J = 2.7 Hz), 4.38 (Jlh lH, 
0 

1 n _ . 
H-C-O-C-CH

3 
) • -, 

·(Fig. 9) 

(6_44-H2o),- 584~ sa2, sao, 

.569, 567_, 565, ~03, ~02, SOl, 475, ,474,_ 473, 393, 

391, 191·, 189 •. 

(Fig. 8) 
' .. 

Preparation of 29-bromo-3,13-, 30/l-d~c;,eto,?SY_~lean-18(1~~-e~, 
_... \·· . 

. 77. - ·. 
To a solution o:f oleanari 2 ~,. 36 d.ibrom:>-19 hydroxy 

3/3 -acetate I§. <so· rrg) dis~olv~d-in Pyridine· (l.O ml) was 

added acetic ahhydr ide: ( i. o ml ~ a~d th~ mi:xture ·was kept over 
/ 

water bath for four h~urs. After usuai work up a :solid was 
, ' 

obtained ·which showed single round sPOt. on TLC plate. It Was 

therefore cry$ta}lised from chlorofor~methanol mixture. Fine 

' I 

needle shaped Cl:ystals separated ol.it which was collected (40 rrg), 

. m.p. 175-8°. The crystals on repeated cryst·allisatiori afforded 
' ' -

0 
very vine cry~tals, .§§., m.p. 180-1 .• 
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TNM test ~as positive and so was Beilstein test for 

bromine. 

IR ~ -i) Nujol 
ma:x 

1740, 1250 (-O-CO-CH 3 >, 3015, 1640 and 

I -1 
810 \-C = CH) ern 

\Fig. 10) 

Hass ~ l'1olecular ion waks at rn/z 606, 604 (M+), 546, 544, 

-466, 465' 406' 405' 189. 

1 
H NMR ~~CDC13 ) ~ Signals in the re;1ion o.7 to 0.9 \6,2, 18H, 

6-?-013 >, 1.95, 2.o2 <2~, 6H, 2-o-co-~3 >, 
3.3 an~ 3.45 \~q , 2H, -~-Br), 4.38 (m, 

JH, -9f-), 4.67 (AB ·quartet, 2H, -C!;!2 -o-

= d }. 
' 

Rechromatograp~-z of fr~~ons. 2-7 (Table 1) on alumina column 

The fractions 2...;7 (Table 1) were mi:xed (250 rrg), 

dis'Solved in benzene (3 ml) and placed on -active alumina 

column (zo grn) developed with petroleum ether. It was allowed 
., 

to stand for 24 hours and then eluted with the following solvents 

(Table 3 ). 
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Table 3 --
------------------------------------------------·~-----·-·----·---·-----
Eluent 

Pet roleurn ether 

Pet role urn ether • 
benzene (4•1) 

Petroleum ether• 
benzene (3: 2) 

Benzene • Petroleum 
ether (4; 1) 

Benzene 

Benzene ; ether (4' 1) 

Further elution with 

solid material. 

Fractions 
50 ml each 

1-3 

4-7 

8-10 

14-16 

17-23 

24-27 

Residue on 
evaporation 

Solid 
\ ~60 ilg) 

Solid 
( ::::: 5 0 rrg ) 

Nil 

Nil 

Solid 

'~100 rtg) 

Solid 
( ~30 mg-) 

more polar solvents did not 

Melting point· 
oc 

0 
180-85 

0 
228-30 

0 
240-42 

0 
220-22 

afford any 

Examination of fractions .1-3 (Table 3) Isolation of 29-

bromc>-lup-20 (29 )-en-3 [!, -yl acetate ll• 

The fractions 1-3 (Table 3) were mixed ( ;;::;60 rrg) and 

crystallised from chloroform-rll3thanol to afford white amorphous 
0 0 

solid, m. p. 186-88 , B:JD + 32 • It gave positive TNt-1 test and 

shoWed positive Beilstein test for bromine. 
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Analysis report: 

Found 

Calculated for c32H
51

0
2
Br 

70.12 9.29-

70.20 9.32 

Nujol -1 
IR 'rV 1735, 1240 (-O~CO-CH3 ), 1265 (=CHBr)cm 

max 
(Fig• 13) 

+ Hass ' Molecular ion peaks at mjz 548, 546 (r-1 ),_467, 407, 

203, 189, 10 9 (base}. 

-·0-~-C£!3 ), 
5.72, s. 90 

! 
1.729 ,~, H, li-C-0-9->, 

I 
'2.2,, -e = cg

2
_) ppm. 

(Fig. 15) 

E:xamin'ation of fractio~4-l_(Tab1~ 3~__:_~olation of 30-bro.mo-

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

The fractions 4-7 (Table 3) were combined ( 60 mg) and 

crystallised from chloroform...n-ethanol to give shining crystals, 
0 -

m.p. 236-37 • TNM test was negative but showed positive 

Beilstein test for bromine. 

It was characteriseq as 30-bromo-lup-20 (2 9 )-en-3 .(?. -y 1 

ace:t ate 82 by comparison of rn.p. and IR with an authentic sample. 
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E~aminat ion of fractions 17-23 (Table 3):. Isolation of 30-

hydro:xy-lup-20 C2 9 )-en-3 {j -yl acetate .1§. 

The fractions 17-23 (Table 3) were combined and the 
\ 

solid ( ~lo:o·rrg) was crystallised from chloroform and meth.;:~.nol 

m.i:xture when a constant melting needle shaped crystals m.p. 

0 
248-49 obtained. TLC of the compound in a mixture of benzene~ 

ethy 1 acetate ( 9:.1) shmved a sing 1e spot in TLC plate. It did. 

not respond to Beilstein test for bromine but responded to 

Positive ~NM t-est, ~ 

·Analysis report:. 
\ . 

Found 

0 = + 0 • -

Calculated for c
3

?H 0
3 ~ 52 

roc 

79.31 

79.29 

10.75 

10.81 

t -"" Nuj o1 IR ··u 
ma:x 

3500 (-OH), 1715, 1250 (-O-CC-CH3 ), 

-1 
3loo, 1640, 890 ( )'c = cH2 ) em • 

_\Fig. 16) 

o.78, o.a3, o.84, o.as, o.94, 1.03 \6~, 

I 
18H, 6-y-C!i3 ), 2.04 (§., 3H, -01-CO-C!i

3
), 

4 • 15 {q, JAB = 6 Hz , 2H t' -C!iz -OH ) , 

I o 
4.48 (ffi, 1H, tl-y-0-~-CH3 ), 

4. 94 (.m, 2H )c = CH
2 

). 

(Fig. 17) 
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tv-lass 
f 

~ mjz 4 83 (M -1 >, 465, 4 25, 424, 423, 4o.8, 390; 356, 248, 

233, 220, .203, 189 (base. peak}, 175. 

(Fig. 18) 

::x_d_rolysis ?_f 30-hydro.xy-lup-20 (2 9)-en-3 ~ _:~!:_~e 1.§ 

Isolation of 3 ~ -30 lupeny 1 diol 12.• ------------- -- ----
30-hydro:xy-lup-20\29)-en-3,f3 -acetate 78. (50 erg), was 

reflu:xed with 10'/a methanolic pota.ssium hydro:xide solution 

(5 ml) for 4 hours. The solution was cooled, acidified with 

cold 10% HCl (10 ml) and extracted with ether. The ethereal 

layer ".'las washed \'lith water till neutral and then dried over 

anhydrous Na-SO • The solvent was distilled off and the solid 
2 4 

residue v~as crystallised from rrethanol. Repeated crystalli.sa-

tion (3 times) from methanol gave a crystalline m .. p. 226-28°. 

It gave yellow colour with TNM but no green colour flame in 

Beilstein test for halogen. 

Analysis report; 

Found 

Calculated for c30H
50

°2 . 

IR ~ ri) Nuj ol Peak bet ween 
rro:x 

%C 

81.21 

81.39 

3300-3400 'OH), 
-1 

1640, 880 ( )c = cH
2

l em 

3100, 

(Fig. 19) 
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Mass 
+ 

• m/z 442 (J:vl ), 441, 423, 408, 383, 380, 314, 233, 

220, 207, 203, 189 (base peak), 175. 

(Fig. 20) 

Acetylation of 30-hydroxy-lup-20{29)-en-3~ -acetate zg~: 

Isolation of 3~-, 30-Lupenyl diacetate §Q. 

To a solution of 30-hydroxy Lup-20(29)-en-3 -acetate 

2§ (50 mg) in Py~idine {2.5 ml) was added acetic anhydride and 

\ 

the mixture was kept over water bath for four hours. After usual 

work up, a solid residue was obtained. It was crystallised 

from chloroform-methanol mixture. Fine needle shaped crystals 

0 
(40 ffiJ) separated out, m. P• 153-58 which was collected. The 

crystals on careful crystallisation from chloroform-methanol 

.{three tires) yielded very fine needle shaPed cx:ystals of 
0 0 

constant melti~g point 163-64 ,[d]D f 8 • TLC of the compound 

showed single spot on the chromatoplate in a mixture of solvent 

benzene : petroleum ether 3~2. 

Analysis report • 

Found 

Nujol 
IR a; i) 

rrax 

77.39 10.29 

77.52 10.33 

1750, 1730, 1265, 1250 (-0-C0-01
3

), 

-1 
1640, 840 { )c = cH

2
) em 

3080, 

,"':..--
.::·-: - _;.; 

,-~-
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E:xaminat ion of fractiops 24-27 (Table 3) ~ Isolation of 3fo-, 

30-Lupenyl diol 1.2~ 

The fractions 24-27 (Table 3) were mi:xed ( ~30 rn;J) and 

crystallised from a mi:xture 

crystals of 30-, 30 Lupenyl 

of chlorofa.rm-methanol to furnish 
0 0 

diol m.p. 226-28 , B-J + 4 • It 
D 

gave negat.ive test for bromine ;in Beilstein test. 

- The compound was found identical with 3 , 30 Lupenyl 

diol prepared by hydrolysis of 30-hydro:xy 3~ -lupenyl acetate 

from m.m.p. and IR data comparison. 

O~idation of a mi~ture of 29-bromo and 30-bromo Lupenyl acetate 

in chloroform with Dt-l.SO and water. 
----~---·---------------------------

To a solution of a mi~ture of 29-bromo and 30-bromo 

lupenyl acetate \.Sg) in chloroform (25 ml) was added NBS 

,.Sg) in portions followed by addition of·dimethyl s~lpho:xide 

(12.5 mll and water (2 ml). The reaction mi)(ture was kept in 

dark for 15 days. After 15 days the reaction ffii)(ture was poured 

on ice cold water when a white solid separated out which was 

then e~tracted with chloroform. The chloroform layer was washed 

\>Jith water and dried over anhydrous Na
2
so4 • Solvent was :c:emoved 

'When an oily residue (425 mg) was left. The residue was dissolved 

in benzene (5 ml) and poured· on a column of silica gel. The 

chromatogram "V1as developed with petroleum ether and eluted with 

the foll~ing solvents (Table 4). 
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Table 4 

Chromatography of the above residue (425 mg) 

Eluent 

Petroleum ether 

Petroleum ether: 
benzene (4:.1) 

Petroleum ether ~ 
benzene (3 ~ 2) 

Petroleum ether ~ 

benzene (z:3) 

Petroleum etherJ 
benzene (1:.4) 

Benzene 

Fractions 
100 ml each 

8-17 

18-19 ' 

20-21 

22-28 

Residue on Melting point 
evaporation ' °C 

Oil 

Nil 

'White solid 

<~zoo rrg) 

Nil 

Nil 

Solid 

~25 rrg) 

0 
165-70 

0 
226-31 

Further elution with more polar solvents did not afford any 

material, • 

' I 

Examination of fractions 8-17 (Table 4) Isolation of 29-bromo-

1 up-2 0 (2 9 )-en-3 )1 -o1 11 .§1 (A1 ) • 

The fractions 8-17 (Table 4) were combined (;:::: 200 rrg) 

and crystallised from a mixture of chloroform and crethanol 

Which afforded amorPhous solid, m.p. 
0 

173-5 • TLC of the compound 
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showed a s·ingle round spot on TLC plate. TNM test was positive 

and so was Beilstein test for bromine. 

Analysis report; 

Found 

Calculated for C H OBr 30 49 

71.23. 9.79 

71.15 9. 83 

IR ~ rYNujol 

ma.:x 
3580-3200 '-OH), 1690 ( )C = CH ) . 2 

-1 
em 

\Fig. 21) 

Mass : Molecular ion peaks m/z (M+) 506, 504 (for isotopic 

bromine), 425, 408, 407, 207, 203, 189, 135, 109 'base) 

107 ' 95 ' 81' 7 9' 6 9' 6 7 ' 55. 

'Fig. 22) 

I 
: Signals at 0.75-1.01 (6§, lSH, 6-y-Ctl

3
>, 

H 

3.16-3.2 (q , ~' -b-Otl), 

5.89 (g, H, = C-Br). 

h 
(Fig. 23) 

E:xaminat.ion of fractions 22-28 (Table 4) ; Isolation of 30-

aldehyde-lup-20(29)-en-3P -ol, ~ (B 1 >. 

The fractions 2 2-28 (Table 4.) were combined ( Zl25 rtg), 

0 
m.p. 226-31 and crystallised thrice from chloroform and methanol 

0 
to give fine crystals, m.p. 235-6 • It responded positive TNM 

test' but did not respond Beilstein test for halogen. 
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Analysisis report' 

%C o/cH 

Found 

Calculated for c
30

H48°2 

81.67 

81.81 

UV (methanol) ~ ~rna~ 226 nm 

10.89 

10.90 

IR ,. ~' NuJol 
•·u 3560-3100 (-OH}, 1640, 810 (~cH2 ), 

rna~ H 
1680 (~ = O)cm- 1 

'Fig. 25) 

, (Fig. 24) 

' + 
Mass • Molecular ion peak (M ) 440, m;z 422, 407, 201, 

203, 190, 189, 135' 107'. 95, 93, . 81, 69, 67' 

55 (base). 

(Fig. 26} 

Signals at o. 75-1.01 (6.§., 

3.16-3.19 (q, H, -t-Otl), 
5.91 and 6.28 (2g, 2H, -6 = 

I 
18H, 6-y-Ctl

3
) 

9.5 (,a, H, . -C = 0). 
I 

H 

(Fig. 27) 
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Isolation of moretenol from Sapium Sebiferum Ro:xb. 

Extract ion 

Dried and powdered trunk bark and stem \1.0 kg) of 
. 68 

Sapium Sebiferum Roxb was extracted with benzene in soxhlet 

apparatus for 36 hours. During the extraction a yellow 

insoluble solid separated out. The extract was cooled to room 

temperature and the yellow insoluble solid was collected by 

filtration. It was identified previously as 3, 4-Di-0-methyl 
69 

ellagic acid by- Pradhan • .From the clear filtrate benzene was 

distilled off and a gumm,r residue (18 gm) was obtained. The 

gummy residue was dissolved in ether < 1 litre) .and the ether 

.solution was washed with lo% NaOH solution(3 x 300 ml) and 

Water till neutral. The neutral ether solution was dried over 

anhydrous sodium sulphate. Evaporation of ether furnish.ed a 

gumrry .residue (16.0 gm) which constituted the neutral portion 

of the extract. 

Chromatography of the neutral portion of the e:xt ract. 

The gummr residue .. (16.0 g) dissolved in benzene (30.0 ml) 

was placed on a column of alumina (640.0 gm, deactivated with 

25.5 ml of 10% aqueous acetic acid). The chromatogram VJas 

developed with petroleum ether and eluted with petroleum ether, 

Petroleum ether : benzene (9o.l), petroleum ether': benzene (4:1), 

Petroleum ether·· benzene (3:2), petroleum ether::. benzene (2'3)" 

and benzene solvents. 
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The petroleum ether ~ benzene (3:2) eluents were combined 

and crystallised 

fine crystals of 

from a mixture of chloroform and methanol 
0 

moretenol separated_out, m.p. 228-30 ,££~ 

Preparation of Moretenyl acetate. 

when 
0 

+_ 25 • 

Moretenol (.5g) ·isolated above was dissolved in pyridine 

(5 ml). To this solution was added acetic anhydride <s ml) and 

t.he mixture kept over VJater bath for four hours. The mixture 

VJas then cooled and poured over ice-cold water VJhen white solid 

separated out. It was washed with water, filtered through 

suction and dried. 

The dried solid ,O.Sg) was crystallised thrice from 
0 

chloroform-methanol mixture to afford crystals, m.p. 277-8 , 

··{;(] 
D 

0 
+ 28 • It was found identical with an authentic specirren of 

moretenyl acetate (m. m.p., CO-IR and CO-TLC). 

Oxidation of moretenyl acetate with N-bromo ~ 

Succinim:i.cl~· 

To a solution of moretenyl acetate~ (.5g) in chloforom 

{25 ml) was added NBS ,.Sg) in portionsfollowed by addition of 

dirrethyl sulphoxide {12.5 ml) and the reaction mi:xture \'las kept 

in the dark for about 24 hours. The react ion mixture was then 

Poured on ice-cold water when a white solid separated out which 

was extracted with chloroform. The chloroform layer was washed 
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,dth water and dried over anhydrous Na
2
so4 • Removal of chloroform 

gave an oily solid (. 45g ) .. TLC of the compound shmved three 

distinct spots indicating the presence of at least three compoundsa 

in it. The residue \vas dissolved in benzene (5 ml) and poured on 

a column of silica gel developed with ~etroleum ether. The 

column was eluted with the following solvents (Table 5). 

~e5 

Chrormt ography of the oily solid (. 45 gm) 

Eluent Fractions Residue on Melting-. point 
100 ml each e·v apor at ion oc 

lJet roleum ether 1-12 White 
0 

solid 215-8 
<~as reg) 

P-etroleum ether: 13-14 Oil 
benzene (9:1) '~2s reg) 

~etroleum ether~ 15-23 White solid 233-7° 
benzene (9;1) '~185 ng) 

Petroleum ether : 24-25 Nil 
benzene (4 :1) 

Petroleum ether ; 26-36 Solid ~30 rtg) 245-51 
0 

benzene (3; 2) 

Further elution with more polar solvents did not afford any 

material. 
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Exafnination of fractions 1-12 (Table 5) ~ Isolation of 3fo -

aceto:xy-30-bromo-isohOP-22, 29-en, §! (A). 
------~----------·----------------

The fr~ct ions 1-12 (Table s·) were corrbined (85 rrg > 

and crystallised thrice from a 11\i:xture of chloroform and 

methanol which afforded fine needle shaped crystals (50 mg), 
0 

m.p. 222-4 • TLC of the compound showed a single round spot.· 

TNM test was positive and so was Beilstein test for halogen. 

An<;tlysis report:. 

Found 

Calculated for c H 0 Br 
32 51 2 

%C %H 

9·28 

•
• _\ Nujol 

:IR cv 1720, 1245 (-0-CO..CH ), 3040, 840 
max · 3 

(Fig. 28~ 

Mass + 
Molecular ion peak 'M ) 548, 546, m;z 488, 487, 486, 

473, 471, 411,407, 4oo, 269,267, 248, 205, 189 <base). 

(Fig. 29) 

Signals at 0.69, 0.76, 0.84, o.94, 0.97, 
I 

1·25 (6~, 18H, 6-f-C!i
3

), 

2. 03 (£,, 3H, -0-CO-C!i
3

) , 

4.1 'AS , 2H , -~-Br), 
_q I 

'4. 45 (t_, H, H-C-O-C-CH
3

) 
- I II ' 

0· 

4. 9-5. 9 (2H, )c = ctl_
2

) ppm. · 
(Fig. 30) 
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E:xamination of fractions·15-23 (Table 5) • Isol·ation of 3~-

aceto:xy-22, 29, 30-tribromo-isohopane, ~-~· 

The fractions 15-23 {Table 5) were combined . ( 185 rt\;1} 

and on repeated crystallisation~from a mi:xture of chloroform 

and methanol £urnished white needl~ shaped crystals, m.p. 
0 0 

241-2 , r;:.] + 23.14 • It showed positive Beilstein test fa1r 
D 

bromine but did not-respond TNM test. TLC of the compound 

showed single round spot on TLC plate. 

Analysis reportJ 

Found 

Calculated for c32H
51

o
2

Br3 

.IR ·, 'l)Nujol 

ma:x 

Mass Molecular ion 

in the rat ior 

mjz 692, 690, 

peaks (M+) 

., 1' 3 : 3 : 1 ) ' 

647' 645, 

54.01 

54 .. 09 

-1 
em • 

704, 706, 

632, 628, 

(Fig. 31) 

708, -710 

547, 545, 429, 

427, 349, 347, 269, 24 9, 203, 189 (base). 

(Fig. 32) 

~ NMR ( CDC13 ) ; Signals at o •. 75, o.s4, o.S5, o.95, 

I 
1. oo, 1. 27 (6§,, 18H' 6-9-C!:!3)' 

2.os <~, 3H, -o-co-~3 ), 

3.8-4.2 (2A!q, 4H, 2H2C-Br) 

(Fig. 33) 
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13 C NHR; 15.9, 16.11, 16.17, 16.47, 16.75, 21 .. 0, 27.9 

47:!, 7-CH3 ), 

18.23, 20.9, 23.57, 23.66, 23.66, 26.58, 32.83, 

33.19, 38.36, 38.86, 40.2, 40.8 \12t.,, 12-~2) 
1 

45.8, 48.43, 50.17, 54.17, 55.17 '5~, 5-CH) . \ r 
.80.89 ,g, H-t-O-COCH3 ) _L 

36.99, 37.76, 41.52, 41.7o, 45.36 '5~, 5-9-> 

76. OS (§., -6-Br) i 
I 

170.99 ,§., -O-gO-CH3 ) ppm 

(Fig. 36) 

Examination of fractions 26-36 (TableS); Isolation of 3/3-

aceto.xy-22-hydro:xy-29, 30-dibromo isohopane, §§. (C) 

The fractions 26-36 (Table 5) were mixed and crystallised 

thrice from chloroform and rrethanol mixture to afford white 
0 0 

amorphous solid ( ~ 100 rrg), m. P• 25 8-9 [<>{] +- 25 • It she>tved 
' D 

positive Beilstein test for halogen. It did not develop 

characteristic yellcw colour with TNM. TLC of the compound showed 

a single round spot on TLC plate. 

Analysis report; 

Found 

Calculated for C H 0 Br 
32 52 3 2 

59.40 8.03 

59.53 8.06 
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-1 
3360 (_OH ), 1730, 1250 (-0-COCH )em 3 . 

(Fig. 37) 

Mass ~ Molecular ion peaks (M+) 645, 643, 641 (1;2:1), 

rn;z 585, 583, 581, 570, 568, 566, 565, 547, 545; 505, 

503, 472, 470, 466, 465, 427, 425, 409, 407, 269, 267, 

249, 189 (base), 137, _121, 119. 

1
H NMR '~CDC13 ) : 0.72, 0.84, 9•85, 0~86, 0.94, 

0.98 (6~, 18H, 6-9-Cti3)' 

2.06 (~, 3H, -O-C0-Cti3 ), 

3.57-3.72 t2 ABq' 4~, J = 10Hz, 2-CH2Br), 

( 
I . 

4. 45 .!!h H, . !:!-?-O-COCH3 )ppm. 

13c NMR : 15.2, 16.oo, 16.4, 16.4, 16.8, 21.0, 

28.0 (7g;, 7-£H3 ), 

(Fig. 39) 

18.5, 20·0, 20.9,· 23.6, 23.6,· 23.6, 24.08, 32.6, 

33.2, 39.08, 39.2, 40.4 (12t,, 12 -dm ) 
. - 2 ' 

38.4, 45.2, 50.2, 52.0, 55.2 (5g, 5-~-H), 
I 

80.8 (~, H-g-O-COCH3 ), 
. . I 

l 
37.6, 37.7, 41.6, 44.4, 44.8 <s~, s-g->, 

I 
74.2 ,§., -Q-Br), 

I 

171.0 (§., -O-£O-CH3 ) ppm. 

(Fig. 40) 
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Hydrolvsis of 3/?> -aceto:xy-22, 29, 30-tribroroc>-isohopane, .§2.(B) 

over active basic alumina column. 

The dried mother liquor of .§2. ( ·::=: 100 rrg) was dissolved 

in benzene \3 ml) and poured on a column of dry basic alumina 

(5 ~·> .• 'l'he compound was kept in the column for seven days 

followed by addition of 5 ml petroleum ether each day._ After 

seven days, the column was run and eluted with the following 

solvents. 

Ta!2.J.e 6 

Chromatography of the above residue ( ::::1.00 rtg} 

Eluent 

Petr>Oleum ether 

Pet~oleum ether 

Petroleum ether; 
benzene (4;1) 

Petroleum ether ' benzene (3 •2) 

Benzene ; . petroleum 
ether (3; 2) 

Fractions 
50 ml each 

1-2 

3-6 

7-11 

12-17 

18-23 

Residue on 
evaporation 

Oil 

Solid 

Solid 

Solid 

Solid 

Melting point 
oc 

. 218-20 
0 

250-2 
0 

0 
231-4 

0 
201-5 

Further elution with more polar solvents did not afford any 

material. 



-118-

E)(amination of the fractions 3-6 (Table 6) 

The fractions ·3-6 (Table 6)were combined and crystallised 

from mixture· of cnloroform and rrethanol to afford white needle 

0 
shaped crystals, m.p~ 222-4 • It showed single spot on TlC 

Plate and responded positive TNM and Beilstein test. It was 

found identical With .§.'!;. \m.m.'p., CO-IR and CO-TLC). 

E::xamination of fractions 7-11 (Table 6) 

The fractions 7-11 (Table 6) were combined and c:ryst alli

sed from CHC13 -MeoH mi::xture to give white amorphous solid, m.p. 

258-9°. It showed positive Beilst.ein test ,for bromine but did 

not respond TNM test. It was found identical with §.§.. (m. m.p., 

CO-IR, CO-TLC). 

Examination of fractions 12-17 ~Table 6): Isolation of 

30-bromo moretenol, gz. 

The fractions 12-17 (Table 6) were combined and 

crystallised carefully from chloroform-methanol mi::xture to 

. 0 
afford flne crystals, m.p. 238-9 • rt showed positive TNM test 

and positive Beilstein test. TLC of the compound showed a single 

round spot ·on a chromatoplate. 

Analysis reportJ 

Found 

%C 

71.02 

71.15 

9.55 

9.67 



-119-

-1 
3289-3320 (-OH), 3040-60 () CH 2 ), 1620 em 

(Fig. 41) 

+ 
Mass ' Molecular ion peaks (M ) 506, 504 {1~1), 

"" m;z 491, 489, 426, 425, 358, 269, 207 (ba:se), 189. 

(Fig. 42) 

E~amination of fractions 18-23 (Table 6)• Isolation of 29-

bromo moretenol, ~· 

The fractions 18-23 {Table 6) were corrbined and on 

c~reful crystallisation from CHC13-MeOH it afforded amorphous 

0 
solid m.p. 206-8 • It showed green colouration for bromine in 

Beilstein test. It developed yellow colour with TNM. TLC of 

the compound showed a single round spot on a chromat oplate. 

Analysis report.' 

Found 

Calcu'lated for c30H490Br 

71.10 

71.15 

Mass :. Molecular ion peaks (M+) 506, 504 \1:.1); 

m;z 491, 489, 426, 425, 358, 269, 267, 207 (base, 189 • 

• 0.64, 0.74, 0.79, 0.88, 0.95, 1.52 

. ' ) 6a_, lSH, 6-y-C!i3 ), 9lBr 

" ~ 1.68-1.70 's' 3H, -C-Cli3' 

3.o 'm' H, -9-li>, 
3 .• 15 (un, H, -cH-OH). - ,- \Fig. 44) 


