
t~ .. (. 

. . 
CHAPTER...:.Izi EXPERJN£NTAL. 
~ a n a a a a a a a n 

Melting points are Ltncorr:-ected. The petrole'um ether 

the investiaation 'had B~~- of 60~80°c.The INFRA R£D 

used thrcktghout 

- " ' . 
spectra wey·e 

recorded in BECKMAN IR-~0 ~pectrophotometer.The UV absorption spectra 

were taken in BECKMAN DU-2 spectrophotometer. Mass spectra were 
i. 

determ-njed with an MS-9 mass spectrometer. 
1H NMR spectra were 

recorded with VARIAN ~-60 or ~A-100 spectrometer using deuterated 

chl~roform· solution containing tetra methyl sila~e as reference.Silica 

gel used for column chromatography._was of 6~-120 mesh <B.D. H. and 

glaxo).TLC was done on· ch~omatopl~tes prepared on glass strips with 

silica gel usiMg benz~ne-petrol mixture as solvents and the spots were 

developed in aM iodine chamber. 

ISOLATION OF LUPEOt 69 FROM XANTHOXYLUM BUDRUNGA. 
a • • • a a • a n a • a a a a n a a • • u n a a • a a u a a ~ u a • a a n n a n • • a a • n a 

About five kilogram of air dried fin~ly.~o~dered bark of Xanthoxylum 
32 . . . 

bud1"un~7a was e!xtracted with benzene in a so:d~t . e:·(tr.:,ctor .. few· 4·8 

hours. The extract was cooled and the solvent was distilled. off.The 

residual gummy mass was then di S.sol ved i ri :mini muln volume of benzene~ 

chromatographed over silica gel column ·and elution with petrol 

-benzene (4:1) mixture furni~hed lupeol 69 (10 ·gm.). Lupeol was 

further purified by repeated c~ystallisation from chlorofdrm-methanol 

mi l·(ture, ILP. 
0 215-6 c, C J 

..,._o ,... :::: .. 
l,A D - . ..:·...:· ' found to be identical 

,authentic sample of lupeol < Co-tlc, M.N~P.and Co-IR ). 

HYDROGENATION OF LUPEOL TO LUPANOL 70. 
n n a a a u a a a u a a a a u u n a a a a a a a _a a R a a • a ·P .a n a 

with 

5.0 gm. of lupeol I!'Jas dissolved in.250 ml of distilled ethyl acetate 

and 1.6 gm. of palladised charcoal <E.M~rck). was added. Then it was 

reduced with hyd~ogen a£ atmospheric presiure.The catalyst was then 

filtered off~ the solvent was distilled out and the residue. on 

crystallisation from chloroform-methanol ·mixture ·gave fine crystals of 

lupanol (4.5 gm.>., i't.P.207-8°c,CctJ 0= ~17.8°, -identical with authentic 

lupanol. <Co-IR,M.M.F'.). 
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DEHYDRATION OF LUPANOL TO 2~3-DEHYDRO LUPAHE 71. 
Q a n u a a a a a a a u a a a a a n a n a 'a n a • a • a a a a • a a a u a a • a a • • a d 

2.5 gm. of lup.::mol ltJas di·ssolvecl in 10 ml of distilled pyridine <Py) 

and 5 ml of distilled pho~phorus oxychloride CPOCl~) was added. The 
·-· 

mixture was then heated ov~~ water bath ~for · 4 hours. It was. then 

cooled, diluted with water cautiously -t::o desb·oy POCl 
3 

extracted with ether. Then it was repe•tedly washed with water till 

neutr.-al ~ di~ied with anhydr-bLt"s sodium sulphate <~-la2so4 > and finally the 
.. 

ether was distilled off. giving a yellowish white gummy mass. 

The gum~y substa~ce was then dissolved in minimum volume 

of benzene and chromatographed over silica gel ( 100- gms.) colLtmn 

developed with petroleum ether and elutsd with solv~nts · as shown in 

the table bel I.JW 

TABLE-I 

a can a a'n a a a an a a a a a a ad a a~ a a a a a a a • a a a a a a a a a.a ~ n n a • a n·a a a a • • a au a a a a a a a a a a a a • 

Eluent. 'Fractioh of 50 ml 

eac:h •. distillation. 
• a • a an an • ~a a a • • a a a a a a~ u a a a a • "·?a a a a a a a • a_n ~a • a a a a a a a • n a • a a a~ a au a a • n a au a a 

petrol 

petrol-benzene 

( 4: 1) 

1-5 oil 

solid 

1.4 gms. 

• a ·a a a a • a a a n ~ a • • a a a a n n a • a a a • a a a n n a a a a a a a a a· a n a a a a a a a a a a a a a a a a a a a a a n a a a a n 

Fur~her elution with more polar solvents did not afford any solid 

.. ~ 

Fractions 6-12 t.-.terPe combined together·. This on crystallisation with 

CHCl~-MeOH afforded nee~le ~haped crystals 
·-·o -.. o. . . . ""!~" 

of 
-1 

c:m 

' '2 
1 up - A -en e 71 • N. P. 

186-7 C, CaJD= + 1~.4 . v .7~0 and 1640 
·~ . . m·a>~ 

with tetra nitro methane ·CTNM>. 
produted yellbw colour 

2 " 
OXIDATION OF LUP-A -ENE 71 HlTH SELENIUM DIOXIDE IN TERTIARY BUTANOL 
a a a a • a a n a a a n a • a n a a a a • a n n • n a n n a a h u a • a a a a· n a a • ·a a a 11 a p u n A 1111 • a· a a a • a • .a u • ar 

CONTAINING HYDROGEN PEROXIDE. 
a a • • • • n a a a a a • a a • a a a a a a a n ·a u a a 

·- 2 
A solution of lup A -ene <1.0 q) 

<t-BuOH> · 150 ·ml. containing selenium 

hydrogen peroxide <H?O~) 2 ml. (30%) was 
.. . ·- """ 

dissoived 

di o~-~ ide .. 

rf-.?fl u>:ed 

in tertiary but.:~nol 

<SeQ,..,) 
..::. 

0.8 g an.d 

. over water bath • 

After 40 hours·, bl ac:k sel eni Lim ·metal separated .. out . i ndi c:ati ng the 
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completion of the reaction. I0~was cooled and poured in ice cold water 

when a white solid appeared which was extracted with ether and the 

ether layer was washed with 5% Na~CO~ solution three times followed by 
.~ ·-' 

water repeatedly till neutral. The ether layer was then dried ov~r 

anhy. Na
2
so

4 
and the filtered solution 

yielded a gummy residue <0.5 g). 

en evapr.Jw-a.t ion to dr-yness 

The alkali-wash was kept aside for further treatment. 

ISOLATION OF LUPAN 2,3 DIOL Z~· 
a n a a a a a n a ~ a n a a a a n a a • u u a u n • a a 

The neutral gummy mass (0.5 g) was dissolved in minimum volume of 

benzene and chromatographed over silica gel (40 g). The chromatograph 

was developed with petrol and eluted with solvents as in table-

TlH3LE-I I 

n n a a a u n a u a a n a a a a n a a a a a a a a a n a a n a n n a n a a a a n n a a n a a a n n a a u a a a n a a a a n a a a n a a a a n 

?" 

Eluent Fractions of 50 ml. 1::::esi due on 

each. distillation. 
a n a n n a u If a a n a a a a a A n a a 111 d n 11 a n " a a a n a A n a a n a a a a a n a Q a a n a n a n a a n n a n n n a a a a " a u 1:1 a a 

1. petrel 1-·4 oi 1. 

2. petrol-benzene 5-1({) oi 1. 

3. petrol-benzene 11-15 oil. 

( 1: 4) 

4. benzene-chloroform 16-::;::(Z}. solid. 

( 4: 1) 
'?aaauannnnaaaannanllannnnaanaunanuaaaaaaanaaqaanaaaaaaaaaannan~;naanunan 

Further elution with more polar solvents did not furnish any more 

solid material. 

The fraction (16-20) were combined and crystallised from CHCl~-MeOH, 
::::1 

M.P.245-46°C; its IR spectrum s~owed a broad peak at 3540 em 

indicating the presence of hydroxy group and hence it was acetylated. 

ACETYLATION OF FRACTION (16-20) TO LUPAN 2~,3a DIYL ACETATE 73. 
n n n a a 11 n n n n u a • a n n n a n n n· a a n n n • a n n • 11 n d a 11 n d n n 11 n a 11 a n n n n u a a n a n n n u n q --

The compound 72. <0.4 gJ was dissolved in 4 ml.pyr~dine <Py.) and 4 ml. 

of acetic anhydride <Ac~O) was added. The mixture was than kept over 
..::. 
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:J.,.., 
<:if· 

~-
" ·' 

water bath fer 4 ~ours and then po~red in ice cold water when a white 

solid sep.:l.l·-ated out-. I'\: was -filtered through suction, washe_d t.-Jith 

water- and dried. The dried :;mass was t.hen chr·omatographed pver - si li c:a 

gel column with th~ following solv~nts as shown in the table below:-
• 

Tlf8LE-III~ 

n a a a a a an • • a a a a a a • a a an • a a a a~ • • a ·a a an a a a~• a a a a a • a a a a a an a a • a a a a a ann a ann a a h 

El Ltent. .Fraction of 50-ml. 

each •. 
Residue on 

distillation. 
• a a n • a u a n a a a a a a • a a a a •·n. 11 a n a a a a a a a a a a a a • a a •. a a • a a 11 a I! a a a a • • !II • a a a a a • a • u n a • 

. -, 1. petrol . 1-:3 nil. 

2n petrol-benzene 4-6 ni 1. 

(4 ~ 1) 
I 

.. 

··3u p_etri::ll-benzel)e 7...;;10 white sol-id n 

I .. 

.·.·· 

Further slution did. not afford any mdre solid. 

The fractions 7-10 were ~ollected together and crystallised from CHCl~ 
·-· 

-MeOH mixture giving_ colourless crystals, M.P. 2~0-21°C, _CaJ 0= +23.4°, 

identified as lupaA 2g(3a diyl acetate 73. 

ANAL YS1 S "REPORT . 

Found 

. _.Calculated for c341-15
6
o

4 

IF< <1'-lujol > g 

1'18 mle 

1 H 1\11'1R < CDCL-:r) : 
·-· 

6 in ppm.) 

c 77. 1:2.' 

c 77.27 

1-1 10. 01. 

H 10.61. 

- 1 
em • 1750~ 1.270 and 1250 

< 2:·( CH..,. -co-o-> 
·-' 

fig.L 

Ji.:.. 528 ( t1 + , 86) , .51~; ( 30) ' . 488 

(43), 468 (78)' 408 ( 100), 

393 <88), 365 (52.5) ,231 

1 91 ( 86) ? 187 ( 98) ' 123 ( 94) 

fig.2. 

0.77 and 0.84 (dd,~H,CH..,.-CH-CH..,.> . .,:. ...:· 



;J.... 
·-::r 

~ .. .- . 
'.-·r' 

. {•''' 

0.76;0~91,0.95,0.98,1.03 and 

_:.1.07- (6s, 18H,- ·6H t-CH~). __ , .; 

2.01 arid 2.07- (2.i:; 9 6H,2}: -OCOCH .. ; .. )-
. . ~' . - . ..: ... 

-"4-~96- (dd,3H;-·AcO~CH,....CI~,..,--) . . . ~. ~ . . ..,:.,;. 

5 ;, 07 . (d 7 2H 9 AcO-cH:-cH._;_;O?Ic) 

TREATMENT OF THE ALKALI UASH. 
• a n a n a a o a a a a a 1r a a

1 
a a a a . a a .. a a a • a Q u 

The alkali wash, that ~~mained .aft~r separation of rieutral part 

was treated with 20% HCl till whole solution was slightly acidic.Since 

no solid material separa·t.ed out, the solution was reject-ed. 

ISOLATION OF BETULINIC ACID FROH B-ISCI·IOFIA .,.7AVANICA. 
a • a ann a a a a a • • n a a n a • • • a • ann 'n • a • • a a'a a a a~ • an a • a a • a • a n a 

F ' L. f . d . d f. 1 d d b I f ...... . 1 ... - 7 . ' .3.3 1ve ~g. o a1r ·r1e 1ne y pow ere ar< o ~!!£~£!!!-~!t!~!£! was 

extracted with benz~ne in ~ soxlet extractdr and distillation of the 

solvent- gave· a gummy residue, whi~h was"t•ken up in ether. Then the 

<20% NaOH> and the 

alkali _layer was separated from ether· layer. <The ether layer 

containing neutral compoGnds was rejected.) The alkali layer on 

acidification with dil HCl yiel~ed solid betu~inic acid 74. which was 

filtered through suction, ~ashed repeatedly ~ith water till neutral 

and_ dried p~operly for further work. 

ESTERIFICATION OF BETULINIC AC1D'74. 
a· a a a ~ ~ u a a a a a a a • a ~ a a a a a a a a a a' a a a a n a - . 

About-5 gm. of b~tulinic acid was diss9lv~d in ether and ~lkaline 

:ethereal solution of N-nitroso N-methyl urea (8.0 gm.> was·added. The 

ether solution was kept for one night in ~ ~reeze. It was: acidified 

with few ml.of acetic a~id to destroy excess diazomethane, was~ed with 

-~ater till neutral and the ~olvent was evapourated to give· 'crude 

~et~yl est~r o~ ~~t4li~{c_acid~ The crude ester was dissolved in 

minimum voluma.cif b~nzene and chromato~raphe~ over silica gel column 

'"with el uer,ts as"shot-m i i"l· tabular· form. 
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,).,., 
-~ 

~.,·· .. , 
~· 

TABLE-II!. 

11 • n n D a a a a a n a a a a a a a u a a a a a ~ n a a a n n a a u n n a • • a a a a n a a n • a • a n A a a n • • n a n a a • a a a a u • 
' • t• • . 

ElueMt. Fraction on 50 ml. Resi~ue on 

each a. - ·dist-illation. 
. . ., . -

~ n n a a · 0 n ai a ·a n n rt a n n n n a a a·· a a tJ a rt n • a a a a n a n a a • a n n a· a a a 11 a _n n n a a n · • ~ a n a n a a a a a n a a n n 
' . 

L Petrol 1-3 nil 

2a Petrol-benz.er\e. · . 4·-7 '11 i 1 

( 4: 1.) 

3. F'etr .. ·oJ.-benzene s...,r5 white solid. 

(3:2) (0.4 g) 

' ' ~ I • 

a n a a a a a a a a n a a a a a a a n a a a a •· a a a u • • a a a a a a a a • n a a a a. • • • a a ~ ~ ~ a • a a a a a a a a a a a a a • a a 

Further elution with more polar solvents did not affo~d any.solid. 

The fractions:B-15 were combined.· and cry~talli~ed irom ~HCl~-MeOH, 
0 ' ' . ~ 

l·t P ~~~-4-°C CotJ = n a -a::-..: .. ·-1 'J D +5; IR: 3520 <-OH>, l735,126~··c-COOCH~>, 1660,870 
-1 

.em ( =CH~), which were ident·ical ·with at:lthentic 
..:.. 

.... 
_sample of methyl 

. · betLllin'ate 75. <Co. tlc, ~'- N.i't.P. >. 

··HYDROGENATION OF HETH~L ~ETULINATE 75. 
n • a a a • a a • a • a a a • a a • a a • a n a • a a a u ~ ~ a n n ~ 

3. 0 g of methyl betul i nate dissolved in di.sti 11 ed ethyl acetate was 

reduced with hydrogen gas in presence of palladised charcoal catalyst 

··at atmospheric pressure. The catalyst was filtered off,solvent was 

removed and the residue obtained was crystallised fr6m CHCl~-MeOH to 

give fine cry~tals of methyl dihydro betulihat~ 76. M.P. 236~7°C, IR ~ 
3500 C-OH> '} 1735,. 1250 c-coocH_;)cm- 1 • identical· with aLlther:~tic ·sa(nple 

·-· 

. DEHYDRATION OF NETH)·'L DII-IYDRO BETULINAT£ Z~· 
n a n n a a a n a n o a • • n a a n a n a • ~ • n n a ·n a n • a n n a n n n • a D • 

3.0 g of methyl dihydro betulinate was dehydr~ted with dry ~y~idine 

(8 ml.)and distilled POCl~ .<4 ml.). After usual work LIP? the gummy 
~ . 

resi~Lle was chromatographed over silica ~el. On elution with petrol

benzene <4:1) a solid was obtai~ed, which w~s crystallised from CHCl;~ 
. ' ~ 

MeOH yielding white .crystals of 2,3. dehydro m~thyl dihydro betulinate 

77.H.P. 228-9°C~IR ~1730,1260:C-COOCH~>;i~40,~50. C~CH=CH~> ~gave yellow 
' ' ; ·-· 
colow- ~t-Jith TNI'~, identit:al·with i.~t.rl.:hentic sample -(Co-tlcgt. ·m.m.p.)· 
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DXIDATIQN OF 2,3-·D£/·n"DRO N£THlL DIH)"D!W BETULINAT£ ?_?_. WITt-/ SeD~, IN 
n n a • a z2 a n n a a n a a a a a a 11 • a a a n a n ·, • • • • • a a a a • • a n • a a • • a a u ·~. h a • a a n rt a a • A • 4 

TERTIARY BUTANOL CONTAINING H"D~. 
• a a a' • a a a a • a • • n a a a a a • • a a a d n a Cl a a 4 a .i.:. 

1.0 g of·.the· com~o~nd was dissolved in 150 ml. of t~BuOH and refluxed 

with a mb:ture of -SeD,.., (0.8 _g) and H.-:.o,..,c::::0%, 2 ml.) ·fot- 40 hour·s. 
~ ~ ~ . 

After usual workup, the gummy residue obtained from the neutral ether 

layer was ~hromatographed over silic~ gel column. On elution with 

sol vents of i ncl~'easi ng pol ar1 ty, a mi wl:LH'"e Qf benzene-.CHCl.,!. < 1 g 1) g.:.-we 
. . . . - ._, 

a gummy solid difficult ~o ~rystallise.The IR spectrum of the crude 

product indicated_the presence of hydroxy fOnction and hence it was 
. - .. 

acetyl a ted with Ac....,O-Py. mi ~-: ture •. 
' .. ~. . 

The alkali layer· was acid'ified with 20% Htl till slightly acidic and 

since no s6lid material ~eparated out, it was rejected • 

. ACETYLATION OF TNE.'.GUNNY SOLID g ISOLATION OF 2(1,3cx-DiACETOXY·i'l'ETHYL 
• n a • a -• • a n t1 n • • • a n a a • a a a • n a n 11 a • a a • • a a a a • n u a • • p a a • a a n a a. • cs • ·a a a a • o a a a n a n a a 

DIHYDRO BETULINATE 79. 

The gummy solid (0.6 g) .was ~cetylated with Py. 
' ' 

(1~,ml.) and Ac....,O (10 
. ..::. 

ml.). The solid ~aterial obtained on usual workup was c:hromatographed 

over silica gel column and. on elutibn with b~nzene-petrol (4: 1) 

mixtu~e yielded_a white sol{d. ·It was crystallised from CHCl_-MeOH to 
' . ..:.\ 

afford white crystals identified as 2(1,3cx-diac:etoxy methyl dihydro 
. -.. . - ·o ... 

betulinate 79. M.P. 209-10 C from spectral studies.· 

'ANALYSIS REPORT. 

Found : · 
., 

Calculat•d· for c35H56o6 

IR : <Nujol) 

m/e 

v 
rna!·~. 

1730; 

1720? 

c 72.8 

c 73.4 ; 

-1 
1230 em 

. -1 1_220 em 

H ·9.10. 

H 9.79. 

<-CO-CH,>. 
·-· 

<-C0-0-CH,>. 
·~· 

f:lg.4. 

;572 
+ ·<M ) . ? 513, 512, 470, 

437~ 411, 393, 377? 203, 191, 

187 < 100i~) -~ 

fig.5. 



;.:· ' 

1H 1'-li"IR CCDCJ.":!"): 
··-· 

( 6 in ppm. ) 

0.74 & 0.85 Cdd~6H~CH":!"-CH-CHT) 
·-' ·-' 

0.90, 0.95, 0.96, & 1.05 

C4s,15H,5X t-CHT> 
··-' 

.2.01 & 2.06 C2s,6H,2X-0-CO-CH":!") 
. ~· 

3.64 <s,3H,-CO-O-CH~) 
...... 

4.76 (dd 1 -CH~-CH-0Ac) 
.~::. 

5.06 Cd, AcO-CH-CH-OAc) 

-fig.6. 

ISOLATION OF FRIEDELIN FROH THE BARK OF QUERCUS SUBER~ CORK. 
nan u ann n nan~ u n n n a an a a u.n b n a au n n a a • n au an a au u n • a • • a • a an a a a • nun a 

5 kg. of finely powdered dry cork, the bark of 

extracted with benzene in a soxlet extractor for 48 hours. After 

remov.:\1 ··of the sol vent, a white solid separ.:\tec:l c•ut. The solid ,,-Jas 

dissolved in minimum volu~e of benzene and chromatographed over silica 

gel. Elut~on of the column with _petrol-benzene (4:1) mixture gave 

friedlin, which was crystallised from 

crystals of friedlin 80, N.P.26~-3°C, 
saturated ketone. 

chlorform-methanol to give 
0 -1 

[~JD= -48.7 , IR : 1715 em .for 

REDUCTION OF FRIEDELIN UITH SODIUM BOROHYDRIDE IN DIOXANE 
a u a n n a n • a n u n n a a n a n n n n a a • a a a n a a a a • a a a a u a a n a a a a a n a a a a a a a a a a 

3.0 g of friedlin was dissolved in 200 ml. of dioxane and 150 ml. of 

methanol was added. Then 4.0 g of NaBH4 was added to the mixture and 

it was kept at room temperature for 12 hours. The mixture was than 

diluted with water and acidified with dil HCl (1~4) till slightly 

acidic. The solid separated out was filtered with suction, washed with 

water till neutral and dried. It was then crystallised from CHClT-MeOH 

giving nt:'edlt-? sfic:~ped cr-ystals of ·friedelan 3(1-:-·ol 81, N.P.268-9clc·:· IR 

3540 cm- 1
• (-OH>, identified by comparis~n with authentic sample (Co-

. -~ 

DEI-IYDi<ATlON OF FRIEDELIN :;:;~-ol §1 BY PI-IOSPHORU8 0X)·'CI-lLOR.7.1.IE'-PYR1'D1'NE 
~~~~~P•IIanunanuaauuaaaQUUuaaaanua naaanaunnunaaunnuRnnapaaua~aaauanua 

NIX-TURE. 

2.~:5 g o·f frieclelan- 3~-ol was dis!"..;olved in 10 ml. o·f pyl·-idine r.md 
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~ 

~ ml. of phosphorus oxychloride was added. The mixture was than heated 

in water bath for 4 hours. After usual workli~, the .gummy. mass obtained 

was chromatographed. On ·elution with petrol~ a white solid m~ter~al 

(1.3 g) was obtained~ wllich w~s repeatedly crystallised-from petrol

CHCl< 'l:o fLirnish li'Jhl.'l:e crystals of 3(4)·--dehydro :friedlin 82, N.P.263°C 
·-· . -1 

IR ~1650 and 800 em gave yellow colour with TNM. 

Found· :

Calculated for C-:rrnH~rn 
·-•V..J U\U 

c 
c 

87.60% 

87.73%-

H 

H 

12.01% 

12.26% 

OXUJATIQN OF 3 (4) -DEH'YDRO FRIEDE. LIN 82 UITH SELENIU/'1. DIOXIDE IN 
a a a • a n a. a • p a. • a a • a a a a a • a • a ~ a n a a a • a a u ~ a a n n n a a a ~ a a .n a a g a a a • a a • n 

TERTIARY BUTANOL CONTAINING HYDROGEN P~ROXIDE. 
n a a • an an a ann ann au a a·n.n n au n a a • n.• an a a a a ann~ a a a a a a 

A solution of ·fr·iedel .6.:;:-ene (i.IZJ g) d~ssolved in -t-but.:mol <1::;0 ml.) 

containing selenium dioxide (0.8 g) and hydrogen peroxide (30%~ 2 ml.) 

\,.Jas ref l w-;ed fcJr 40 hout··s. .~fter workup, · the re'si dual gummy mass 

6btained from the neutral part w~~ - chro~atographed. The column was 

eluted with sot~ents as shQwn in· table-V. 

The alkali waS:,h on acidifi':c~1tion did not afford any-solid me:,t.eri.:,r and 

hence it was rejected. 

TABLE-:-~'. 

• a a a a a a a a a a a n a a a a n a a n .a a a a n ~ a u a a ~a a a a a a a' a a a a a a a a n a a a a • a a • a a a a a ~ .-a n n a n a a 

Fraction 50 ml. 

eacll. 

F:esi due on 

d i s t i 11 a b. on • 
a a • • n n'a • n u n n n a a a n n n a • ann a • n a a a a a a u a • • n a a b n a • an au a a a a n • a 11 cr u • a a • a a a a a a a a 

1. petr·ol · · 1.-8 , oi 1 .. 

2.petrol-benzene 9-12 solid, 
·. 

( 4 g 1) (0.15 g) 

~::': n 
II II . "1:;:;-16 solid? 

(3:2) (0. 12. g) 

4. II •.•. 17 .. -20 nil 

(1:1) 

5~ benzene-ch~oroform 21-25 solid, 

(4: p_ . . .(0.4 g) 
u una a ·a a ·a au a a·u ann a a P a a au nann a a • nan a an a an an~ u a a.a a au a·. a a'•·• an an a a a a a a a a-• a a • 

·Further elGtion did~not afford any mo~~ compound •. 

· Fr-actions 9-12 were cell ected together and t:rystall i sed from p-etrol-
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!'".· 

CHCl~~ NQP. .. ::. 
·-.. ·~· 4°C' I . h ~::.6..::·- · .• ~ vJ -.J. c c:c)mpound identified by 

compari~on with authentic sample (m.m.p. & Co-tlcl. 

Fractions 13-16 on crystallisation from 
shaped crystals, M.P. 207-8°C, c~JD +16°, 

as lupancne 83, from spectral analysis <
1

H 

CHC 1 -:r·-MeOH 
~· 

IR ~ 1715 

affard~d needle· 
cm- 1• identified 

NMR & Mass) and comparison 

with authentic lupanone <H.H.P. ,Co-tlc and Co-IR) 

ANALYSIS t<EPORT ~ 
n n a a a n n a a u n a a a a a 

Fctmd ~ 

Calculated for c30H52o ~ 

IR <Nujol) ~ 

l'-1ass 

l H I\UVIF~ ( CDC:t .. ,.) ~ 
. .::. 

\6 in ppm.) 

m/e 426 

c 83.8 ; H 12.0%. 

c 84. 12;~ H 

171 - -:1. 
~ em • 

fig.7 

12. 14·/~. 

+ 
( l"l) ' 411 ' 383 ' 35~i ' 206 

205' 163' 109' 107 ( :1.0!2.1) 

fig.B 

0.75 and 0.83 <dd~6H,CH7-CH-CH~) ._... ._:, 

0.75, 0.98, 0.93, 1.02 and 1.07 

<5s,18H,6X -CH-:rl ·-· 
1.88 and 2.44 C2m,-CH~-CH~-C=0) 

L ,r:;. 

fig.9 

Fractions 21-25 were combined and than crystallised from CHCl-:r-MeOH, 

H.P. 235-6°C, [aJ
0

=+ 14.1°,IR: 3340?3480 cm- 1 . (-0Hl ,identif{ed as 
1 friedelan 3~,4a dial 84, from .H NMR and Mass analysis. 

ANALYSIS REPORT. 

Found 

Calculated for C7~Hc::-~O" 
-..:·~u \..J • .::. L 

IF( ( Nu j o 1 ) 

l"lat::>s m/e 

40 

C 80.21~ H 11.10% 

C 8L08 H 1 L 71% 

3340 and 3480 cm- 1 • C-OH> 

·fig.11. 
+ 

444 ( 1"1) ' 429 ' 426 '- 411 ' ~541 ' 

273, 218 1 208 163 and 161. 

fir.J.12 



1H NMR <CDCl"<')g 
·-· 

<6 in ppm.) 1.17 _and 1.24 (8s,24H,8X-CH"<') 
" . ·-· 

: 3a 56 ~AB , -CH-CHr-, J = 3 & q L· 

. 7. Hz.) 

·fig.13 

The ccmpc~nd 84 ,on acet~lation with Ac~O-P~ . mixture furnished the 
..::. 

corresponding mono acetate 85, M.P.245-6°C, CaJ 0= +24°, IR: 3500 <-OH) 
-1 . + ' . 

1720,1280 em ._(-OCOCH~>; Mass: 486 <M)' ~.PMR: (6) 0.9-1.3 (8s,24H, 
-~ . 

SX t-CH~> ,2.1 · Cs,3H,-OCOCH~>, 4~7~ <t,iH, J =3Hz.) 
·:.• ~ . . : -.:.· . . 

OXIDATION OF FRIEDELIN 3~;4~ VIOL 84 BY JONES REAGENT. 
u a a ~ a ~ n a a a a a q a a a a H . . 

0.2 g of _friedelan 3~ 9 4e~, dial 84,·,was dissolved in acetone (100 ml.) 

and Jones reagent· was added·_ dr·opwi se II'Ji th shc:\ki ng unti 11 a faint 

orange colour- persisted.The mixt~re was. ke~t at room temperature for 1 

hour, diluted -wi~h water and extracted with ether. The ether layer was 

washed throughly with •t-~a-i:.:er, .dried with anhydrous Na
2
so

4 
~nd the ether 

on ev.::~pourati on. gave a .r·esi·dl.te, which was chromatographed. On elution 

.with petrol-benzene <2:3)-. mixture, a solid mass was obtained.which was 

crystaliised from CHCl~-MeOH to give white crystals, H.P. 
. ·-· -1 . ' 

.1715 ( C=O) and 3470 em·. (-OH), identified as friedelan 3-ol·:o 4a-ol 

from spectral analysis. 

ANALYSIS REPORT. 
a a a a u u a a a • a n. a a a a 

IR <Nujol) " .. maH 

Mass : m/e 

1H Ni"''R · <CDCl~): 
·-· 

<6 in ppm.) 

41 

34 70 (-Ol-D ' 
-1 

1715 em .( C=D> 

fig.14 
+ 442_ CM )~ 436~ 407, 365, 281, 

26 7' 239' 225' "211 ' 146' 85 ~ 

f:i.g.15 

0.80,0.87,0~95,1.00,1.05,1.16,1.17 

C7s,3H each. and one 6H,24H, 8-Me> 
. . 

2.105 Cdd~ J= 3 Hz.and J= 8Hz.) 

2.23 and'2.96 (2m) 

fig.16 



. . ·" 

DEHYDRATION OF FRIEDELAN 3-0XO 4a.~OL ~~-BY POCl.,r-F'Y : 
a n o ra • a n n a u a a n n a a a n n • n u n a a a u a IJ a u a •. a n n n n a n a a II ·-1 a n n 

0.2 g o·f. fr:iedelan 3-o>:Q 4ot-ol 86,was dissolved in Py. (4 ml) and F'OCl-:r 
·-· 

<1 ml>was added~ The m~xtur• was then heated 6ver waterbath for 4 

hours. After usual work~p~ th• gummy mass was chromatographed and on 

elution with petrol, a solid mass was obtained which was crystallised 

fl'·om petrol~ N. P. 208-9°C; UV ; 22ID nm. <fig. 17> . for < CH.-.,=CH'-C=O>, 
. . .z::. 

IR :1690,1550 and S50 cm~ 1 •. identified as friedelaA 4(24)-ene 3-one 87. 

ISOLATION OF FRIEDELAN 3-0X0:27~15a OLIDE <ODOLACTONE> FROH THE BARK 
a n a a • a n • a n n • n a a a a 11 n • a a a a a ~ n n a n a a n_a • a a a a a a n • a a a a·• • a a a n a a a a a a a a • • a a a a a a 

OF GYNOCARDIA ODORATA. 
n n n a a o a a a a a.n n a a a a an a a 

About 5. kg. of dry finely powdered bark of Gynocardia odor~ta35 , ~~s 
~xtracted with b~hzene in a s6xlet extr~ctor for 48 hours. After the 

removal of solvent, the gummy mass was dissolved in minim~m volume of 

benzene and chr~matographed over--silica gel. ~lution of column with 
. ' ' ' 35 

petrol-benzene <4~ 1) affor·ded a keto -1 actone·, Odo.l ac"tone which was 

ff-iedelan 3-oxo 27~15et olide,88. It was ctystallised from CHCl_-MeOH= 
._::, .. 

't P ·· ..,.,..,0c)c · E J 4·7 ..;..6-° F d c I' • • .. =· • .::·..::. , ot. D =-' - • ~ • oun . g · · 79.0%; H '10.13% ~calculated 

for c
30

H
46

o3 : C 79.30% H' _j0.13%. 

3.0 g of odolactone _was reduced with NaBH
4 

(6 g) in dioxane 200 ~l.and 

methanol 150 ml. After usual ·workup, the reduced gummy product was 

di~•clved {n minimum volum~ 6f benzene and ~hrcmatographed. On elution 

with petrol-beniene <1:4) gave a sblid material which was crystallised 

from CHCl-:r-MeOH to give epi...:odollactone <3(3-hydro}:y friedelan 27~15ot 

olide) 89: ff.P.>320°~[aJ 0~ -2.48°, 

IF< (Nujol). v 
ma>t 

FoLmd 

Cal CLtl ated ·for C H· 0 30 48 3 

3520 ( -81-1) and 1740 

c 78.90; 

c 78.95; 

-1 
<r-lac:tone> em 

H· 10.52 % 

H 10.53 % 

Further elution with. petrol_;benzene (1:1)- gave another solid~ which 
·, 

was crystall--fsed from CHCl-:r-MeOH to give a pure compound identified 
~~- ·-·' 
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~·. 

as odol i ac.:tone < ·f r i edel an 3ot-hydr·o:·: y' 27 ~·15ot ol ide),: ~ 91£1:·~· ,:lt,;·-g}--;.;:=·~2,__0~~:CotJ D; 
0 -1 . . 

=-12.14 • IR: 3480 <-OH> and 1758 cm . <r~l•c:tone) by comparison with·. 

-~uthentic sample. <Co-tlc & Co~IR) 

of · 

DEHI-'DRATION. ·z:ff!r-,f-t!"LiROX'i F-lH 15.'DE LAN :27 ~ l:5a;.,.iOLI DE ·a9. . <E P I-D'OOL. LACTONE) 
u n n a a n n n a a a • n u~a a a a a a • a a n ~ a a a • • a u n a a a a a a a a n a • a a • • a a a a a a a a a a • a a a a ,.. : 

2·.0 g o·f epi-odollactone was di•ssolved in-pyridine 10 ml. and 
., 

4 ml. of POCl~ added. The mixture was khen he•ted for 4 hours over 
·-' 

waterbath and.after workup the.gummy mass obtained was chromatographed 

.over silica gel ~.::olLtmn •. On elution with petr·ol-benzene <4~ 1) a solid 

was obtained which was crystallised from CHCl~-MeOH, M.P.>300°c; IR: 

800 c:m- 1 <-CH=CH->, gave yell9w colour with ~NM, identified as 3(4)

dehydt-o-fr i edel an 27 7 15-ol i'de 91, f'rom l.H Ni"1F~ and· Mass spectra. 

OXIDATION OF 3,4 DEHYDRO bDOLACTON£ 91 MITH· SELENIUM DIOXIDE IN t-BuOH 

CONTAINING HYDROGEN PEkOXIDE. 
a a a a a a a a a a n a a a a a a a a a a n a .a n a a a 

1.0 g of 3,4 ~ehydro odolactone 91, was·dissolved in t-butanol 

and 0.8 g of SeO~ added followed by H"O" .{3(2)% ,4 ml.). The mixture was . ~ ' . ~ ~ ' . 

refluxed for 40 hours an~ after workup,the gummy product obtained from 

the neutral ether layer was chromatographed.The column was eluted with 

following solveni:s as ·shown in ·table-VI. · 

The alkali layer was acidified like before and since no solid material 

sepat-ated oLd:. i·t was re.~e-d:.ed" 

TABLE-v.r·. 

a a a a a n a a a a a a a • a a n a a • a a a • • a n a a a • a a u n a a •· a a n n a a u • • • • a a • a a a a a a a a a a • • a a a a • • 

Eluent Fn,\ction 5(2) ml Residue on 

each. ·distillation. 
a a a a a a a a a a • a a a n a • n a a a • a n n a a a n a a a a a n .a a • a a a n a ~ a a a a n a a a a a a a a a n a a n • n a a a a • a 

1. petJ"'Ol 1-5 oil. 

2. petrol-benzene · 6-10 solid. 
(4: 1) (0. 1 g) 

3a petr-ol-benzene· 11-l.5 l!i 1. 
<1.:1) 

4. benzene 16-20 nil. 
5. benzene-chlorciform 21-28 solid .. (0.45 g) 
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0 
a a a a a a u n n u a n n a n a a n n a a a ~ n n a n a n a u u n a u a u a a a a a n a n a a n n o h n a n a n n a a n a n n n a n a n a 

Further elution did not afford any more solid. 

Fractions 6-10 were collected and crystallised from CHCl~-MeOH,which ·-· 
was found to be unreacted compound by comparison <CO-tlc & H~H.P.) 

with authentic sample. 

Fr·acti ens 21-28 were combined c1nd r·epeatedl y crystall.i sed· fl~om et'hy·l· 

acetate·-peitrol, ILP. 270-71°c, identified as friedelan Zf3,4'd.. dihycln:lNY 
27~15ot elide 92 from spectr·al studies. 

ANALYSIS REPORT. 

FoLlnd ,g 

IR (1\lujol) 

Mass m/e 

1
1-·1 1\ii"IF< (CDC1 :-.:;> 

<cS in ppm.) 

1"" ·-·c NI"IR g 

44 

c 76.01 

c 76.27 

H 10.24%. 

H 10.16% 

-3500 and 3440 em 
-1 

<-OH> 

fig. lB. 

472 <M, 22%), 436, 386, 

:-.:::85 < Ui.HZJ > , 1 :2:3 ~ 

fig. 19. 

0.86, 0.94, 0.96, 0.99, 1.02, 1.05 

7X t-·-CH-:;> ·-· 
2.02 <t,1H, J= 3 & 13.5 Hz.) 

4. 34 ( t , 1 H , J::::: 3 Hz • 15{J-H) 

fig.20. 

fig.21 
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