
OH.AfTER-IV 

EXPERWENTAL 

Melting points are uncorrected. The petrol used throughout 

the investigation bad b.p.- .S0-00°. All optical rotations were 
- ' 

determined in chloroform solutian. I.R. spectra were recor~_;-a 
' I ' 

Beckmann IR-20 spectrophotometer. u.v. absorption spectra were 

taken in Beclaua.nn DU-2 and Ziess VSU-1 speo·trophotometers in 

methanol solution. TLO was carried out on i2% silver nitr-ate 

impregnated Silica Gel G (E.Merck) chromatographic plate and the 
. . ; ·- . -

spots were developed ·with ~so4 - Ac20 (119) mixture. 1H- mm 
spectra were determined in Varian ~-ao spectrophotometer and 

13o -rum . spectra were determined in Varian FT-80A sp·ectrophoto

meter; in each ease using ODCJ.3 solution and tetra.met}Wlsilane 

as internal standard. 

Etttraction of Bisoofia Javonica Blume~--. Isolation of Betulinic 
. ~ ~ . . 

Dried and powdered trunk bark of BiseofigL:,iuonio§ Blume 

(5 kg) was extracted with benzene in a soxhlet apparat~ for 

24 hours. Benzene was distilled off and the residual gummy- mass 
' ' ' 

(25 g) was taken up in ether (2.5 J.iter). The ether solution was 

washed with 10% aqueous sodium bfdroxide solution (4 x 300 mJ.). 
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The alkaline solution was acidified with cold and dilute (10%) 

hydrochloric acid (1~'5 liter) when some insoluble solids separated 
. I 

out, which were taken up in e~her. Th~ ether solution was washed 

with ~ater till neutral and dried (Na2so4). On removal of ether, 
"} ·~ •, 

a gummy residue of betulinic acid (§i; 5 g) was obtained. This 

was not purified and used directly for the next step. 

Ester.ification of Betulinic Acid_ (§2.) 1 Preparation of Methyl 

Betu],inate (ZQ.) 1 -

To a solution of the crude betulinic acid (25 g) in ether 

(2 liter) a solution of diaZomethan.e (prepared from 10 g of 
. ! ' 

nitrosomet~lurea) in ether (1 liter) was added. The solution 
. . 

was allowed to stand overnight. Excess of diazomethan.e was 
. . . 

decomposed with acetic acid. The ether solution was washed with 
' 4. • •• :. 

water, 10% sodium bicarbonate solution, and again with water . . . -

till neutral and then dried (Na2so4). Removal of ether left a 
. . . 

guDII1ly' residue (20 g) which was dissolved 'in benzene (~ mJ.) and 
~ . { I ,. • 

was placed over a column of alumina (1 kg; deactivated with 

40 ml of 10% aqueous acetic acid) and the column was eluted-with 

the following solvents (Table-II). 
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Table-II 

' 
El11ent Fractions Residue on 

250 ml each evaporation 

Petrol 1-4 Oil 

Petrol• .5-8 Nil 
benzene (4:1) 

Petrol& 9-25 Solid {8.g), 
benzene (312) . - 0 

m.p.~ 216-20 

Further elution with more polar solvents did not af£ord anr 
solid material~ 

The so~id (8~), m.p~ 216-20° obtained from the fractions 9-25 

(Table-II) was crystallised from a mixture of chloroform and .· . - . , 
- .. 

methanol ~o afford needle _e~ped·cr.ystala of metbYol betulinate 

(7Q.), m.p~' 223 . .-24° ~ (oC )D 5°, -identical (mmp Sna. IR) with an 

authentic .specimen. 

Founds 

Calc• for c31H5o03• 

0, 78.79; H, 10.52. 

O, 79.10; H,_10.71% 

UV a No a~so.r:pt~_on 1il the _ r~gion 220-~00 nm. 

m. a -v.~~1 3560 (OB), 1715 (COOCH~), 1660 and -sao cm-1 (: o~) 
--
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Hydrogenation of Methyl Betu11nate J!Q.)_a _ fteparation of_ MethVl 
" . . . . ~ . . . ' . 

DihVd,ro betulina.te (U) a 
,•.,-

A solution of Methyl betul:lnate (7 g) in a mixture of · . . 

ethyl acetate ~150 c.c)' and acetic acid (150 c.c) was shaken 

in an atmosphere of .hydrogen Wlder normal pressure in presence 

of -Pt02 catalyst (0.2 g) for 5 bours when the absorption of 

Q1drogen ceased. A-white solid separated out which dissolved 

on heating. Th~ hot mixture was filtered. Th~ filtrate was 

concentrated to a small volume and -diluted with water whereby 

a white solid separated out. The solid was filtered and crysta

llised from a mixture of chlorof'>-r~ and methanol to give needle 
0 

shaped crystals (6 g) of (7,!), m.p. 236-38 , which was found to 
. . . 

be identical. (mmp and IR) with an authentic sample of methyl 

di~drobetulinate. 

Found. I 

Calc~ for o31B52o3 • 

C, 78.85; H, 11.16~ 

C, 78i76; H, 11.09% 

u~v. a No absorption in the region 220-300 nm. 

I.R v nujo'l 3560 (OH), 1710 cm-1 (OOOCHa) 
max 
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Jones • Oxidation of Methyl DihVdrobetulinate tllJ 1 Pre"Q§l"atio.n 

pf Meth¥1 Dihyd.robetulonate (zg)s 

To a solution of methyl di~drobetulinate (Z.;·7.8 g) 
. . 

in acetone (700 ml.) was added. Jones' reagent dropwise with shaking 

at room temperature until a faint orange oo1our persisted. The 

mixture was kept at 17oom temperature for 1 hour, diluted with 

water and the precipitated material extracted with ether. The 
- ,. 

ether layer was waShed with water, dried (Na2S04) and evaporated. 

The residue (6.5 g) dis13olved in benzene (12 m.l) was cbromato-

~aphed over a column of. ac~ive alumina ( 32~ g). T~e chromatogram 

. was eluted with the following solvents (Table-III). 

Eluent 

Petro.l 

Petrol I 
benzene (411) 

Petrol a. 
benzene (312) 

·Table-III 

Fractions· 
100 ml each 

19-25 

• b 

Residue on 
evaporation 

Nil 

SOlid ~4.0 ·g), 
m.p. 189-9~0 

Solid (2_.2 g)., 
m.p. 236-37° 

Further elution with more polar salvent, did not afford any 
solid material.· · · 
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The solid (4.0 g) from fraotiQns 5-18 (~able-III).on crystalli

sation from methanol gave needle shaped crystals of (Z&; 3.6 g), 

m.p• _191-193°, (o<. )D 8°, identical (mmp and m) with an authentic 

sample of methyl dilJ3"drobetulona.te. 

Founds 

Calc. for o31BS0o3• 

o, 79!21; H, 10.83. 

o, 79:•10; H, 10.71% 

IR- ..y=ol 1730 (COO ORa), 1705 om -l ( 00). 

Fig-1 

The solid · (2.2 g) from fractions 19-25 (~able-III) on crystalli

sation from a mixture of chloroform and methanol gave crystals 
. . .. 0 ~ 

. (2.0 g), m.p. 236-38 which were found to be iO:entioal (mmp and 

IR) with t~e starting material m·etbyl dibl'drobetUlinate (!1). 

-Autoxidation of Methyl Dihydrobetulonate J.z&)_a _Preparation of· 

Dio spheno1 (7!) 1 

Metbl'l d~drobetulonate (1!; 2.0 g) suspended in potassium 

tertiary butoxide in tertiary butanol (prepared from 6 g of 

potassium and 160 m1 of dey tertiary butanol) wa~ shaken in a 

stream of dry oxygen for 75 minutes. The reaction mixture was 

diluted with water and acidified with 6N ~drocblor.io acid. The 

precipitated material was extracted with chloroform-and the 



-152-

chloroform solution was washed with water till neutral and 

dried (Na SO ). Removal of the solvent under reduced pressure 
2--4 •. 

gave a yellowish gum (1•8 g),_ -which was disso~ved in benzene 

(10 m1) and placed over a. col11Dill of alumina (120 g; deactivated 
. . \ 

with 4.8 ml of to% aqueous acetic acid). The column was eluted 

with the following solvents (Table-IV). 

Eluent 

'fetrol 

Petrol I 
benzene (411) 

Table-IV 

Fractions 
50 ml each-

1-4 

5-lQ. 

Residue on 
evaporation 

Nil 

Solid (1.2 g)' 
·. 0 m.p. 126-29 · 

Fu.rther elution with more polar ·solvents did not afford any 
.solid materia~. 

The solid (1~~2 g) f'rom fractions 5-15. ("T~ble-IV) on crystalli

sation f'rom a mixture of ohlorof'orm and methanol yielded needle 
' ~ .. . \ - ' . ' 

shaped crystals of (~), m.p. 131-33°, ( c(. )D-1~-~6°, whioh gave 

a positive ferric chloride colouration and showed t~ spots on 

T.L.c.-These were assumed to be due to the tautomeric forms, 

the diketone (7.3A) and the diosphenol (73B).-



Found: 

Calc. for 031H4s04 

u.v. :A max 

I.R s: .ynujol 
max 
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~ • 

269 nm ( € , 7532) 

3460 (OH), 1730 ( co2Me), 
-1 

1670' 1650' 860 em 

C, 76.48; H, 10.01 .. 

0, 76.82; H, 9.98% 

Fig-2_ · 

~rdrogen Pe.rox:!.de .Oxidation o:f DiosnhenQl. (1§.): :Preuaration_of 

.§eco 1\~.£19. (z.!): 

Hydrogen peroxide (100 vol; 6 ml) mixed with 10% aqueous 

sodium hydroxide solution (12 ml) v~s added in three equal 

portions at the intervals of 15 minutes to a solution of the 

diosphenol (~; 700 mg) in ethanol (25 ml) under refluxing 

condition. The mixture was kept at 20° for 2 'hours, then diluted 

with water, and.the precipitated material extracted with ether • 

. The ether layer was washed with water till neutral. The aqueous 

layer was acidified vrlth a~ hydrochloric acid and extracted with 

ether. The ether layer was washed with water till neutral and 
\ 

dried (Na2so4 ). Removal·of the solvent from the latter ether 

solution gave a solid residue (450 mg), which on crystallisation 

from a mixture of benzene and_petrol afforded needle shaped 

crystals of (Z!), m.p~ 175-77°. 



Founds 

Calc. for c31BSo06 I 
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C, 72o06; H, 9•43• 

Q1 71.78; H, 9.72%· 

I.R. a -v::;ol 1710~· 1680 cm-l (OOOH)·~· 

Fig-3 

ero
3

- Pyridine Oxidation of Methyl Dieydrobe:,ulinate (7,1) 1 

Preparatioa of Methyl D~hydrobetul.onate (72); · 
• 1 - • • • 

To a magnetically stirred solution of dry methylene 

chloride (190.8 m[) and dry pyridine ~~2•3 ml) under anhydrous 

condition dry chi'omium trioxide {7·~63 g) was added and the 

mixture stirred for 15 minutes. ·A solution of met~l di~d.ro

betulinate (!1.; 6 g) in dry metbylene _ chloride ( 85 m1) was added 
... . 

in one lot whereby a·black tarry ~eposit immediate~ separated 
. . 

out. The mixture was stirred for 15 minutes more and allo\ved to 

stand for :further 15 minutes •. The mixture was filtered through 

cotton, the residue washe~ with._ ether and the ether layer fiJ.

tered through cotton. The combined meteylene chloride-ether · 

la¥er was evaporated to yield a black oily residue which was 
. . . 

treated with hot ether (500 ml) and filtered through a flutted 

filter papero The ether solution was washed with satura~ed 

NaHoo3 solution ~d water ti~l neutral-and dried (Na2so4). 
Removal of ether gave an oUy residue ( 6 g) which was dissolved 

in benzene (12 mJ.) and chromatographed over a column of active . . . ~ ' 

alumina (280 g)• The column was eluted with the following solvents 

'CTable-V). 
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~able-!. 

Eluent Fractions Residue on 
100 ml each evaporation 

Petrol 1-4 Nil 

Petrol: 5-13 Solid (5.5 g) 
Benzene (4Sl) m.p. 188-90° 

PetrolJ 14-18 Solid (0.3 g), 
Benzene (3:2)' m.p. 236-37° 

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

The .solid (5.-5 g) from fractions 5-13 (Table-V) on crystallisa

tion from methaa.ol gave needle shaped crystals of (72; 5.0 g), 

m.p. 191-193°, ( o( )D 8°, identical (mm.p and IR) with au authen-

tic sample of methyl di~drobetUlonate. 

FoundS 

Calc. for o31B5~03 1 

c, 79.18; H, 10.80. 

C, 79.10; H, 10.71% 

Fig. 1 
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~he solid (0.3 g) obtained from fractions 14-18 (Table-V) on 

crystallisation from a mixture of chloroform and methanol gave 
. . . . - ~. . .. ... 0 . -

crystals (0.2 g), m.p. 236-38 which were found to be identical 

(mmp and IR) with the starting material methyl· dieydrobetuJ.inate 

(71,). 

Fuming Nitric Acid-Ammonium Venadate ~idation of Methyl 
. - . . . 

Dihy4robetulonate ___ ~U) 1 _Preparation of Seco A-Acig. (74): 
. ~ ' . ' 

To a: stirred. mixture of ammonium vanadate (160 mg) and 

fuming nitric acid (151·-·5 ~) maintained at 0°0 was added slowly 

a solution of me~hyl di~drobetUlonate (Z&; 5 g) in acetic acid 

. (75 m1) durinlfthe course of 15 ~inutes. ~~en the reaction mixture 

w~s stirred for an additional hour at 0°0. The reaction mixture 

was poured in ice cold water whereby a white solid ae~arated ou~. 

The solid was e~t~acted with ether, and the ether solution was 
. . ' 

washed with wa~er, 10% aqueous NaOH soluti<?n (3 x 290 m;t) and 

·with water till neutral and dried (Na2~o4). 

The 10% NaOH solution (600 ml) was acidified with eN 
< -

~drochloric acid and the precipitated acid was eXtracted with 

ether and the etherial solution was washed with water till neutral 

and dried (Na2so4). Removal of the solvent gave·a solid residue 

(3.6 g) which on crystallisation from a mixture of b~nzene and 

petrol afforded needle shaped crystals (3.2.g) of (!i), m.p. 
0 175-77 • 



-157-

Found I o, 72~03; H, 9.61. 

Calc. for o31l1soo6 ' . c, 71.78; H, 9.72% 

~nujol 1710, 1680 
-1 (OOOH) I.R. em 

max 

· Fig-3 

Esterification of Seco 'A-Acid ~74) 1 Preparation of the 
.. 

xrimethyl Eater (68): 

An ether solution (300 mJ.) of the Seco A~ acid (1!; 3 g) 

was esterified with an _ether solution of diazomethane p~epared 

from nitrosometcyl urea (3 g) in the usual way and the reaction 

miXture was kept overnight. Excess of dia.zomethane _was destroyed 
- ·- . . . . . - . 

with acetic acid (4 ml). The ether solution was washed with 
- . 

water, _aat_w:-ated NaH003 solution and again with water till neutral 

an~ dried (Na2so4). Evaporation of the solvent gave an oily mass 
. ~ . . ' . 

. (3.0 g), which was dissolved in benzene (10 ml) and placed over 
• • • • ' • 4 

a ~olumn. of alumina (180 g, deactivated wi~h 7·.2 m1 of 10% aqueous 

acetic acid). The column was eluted with the_following solvents 

(Table-VI). 



Eluent 

Petrol 

Petrol I 
Benzene (411) 

( 

Table-VI 

Fraations 
100 ml each 

l-5 

6-17 

Residue on 
evaporation 

Nil 

Solid (-2. 8 g) , 
m. p. 143-46° 

Further elution with mC>re polar solvents did not afford. arrs 
solid material. 

The solid (2.8 g) from fractions 6-17 (Table-VI} on cr.ystallisa

tion from methanol· gave needle shaped crystals (.2.7 g) of (§§.), 

m.p. 146~47° having identical m.p. ~d I.R. spectra reported. in. 

the literature" for :the trimetey-l est9r3' 12 of the Seco A-acid. 

Founds 

Calc. £or 033~5406 ' 

O, 72.37.; H, 9.88. 

C, 72.49; H, 9.95% 
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DiecklllaXUl Condensation. of the Trimethyl Ester_ (§.§): Preparation 

of Meth.yl-2c{-methoxycarbon.yl-3-0xo-A(l)-norlupan:-28-oate (§§.) 

and Methyl-2/!J -metboxycarbonvl-3-0xo-A(l)~:norlupan-28-oate ( 67) s 
~ . 

Potassium,{0.28 g) was added to a mixture of dr,y tertiary 

butanol (20 m.l) and dry ·benzene (20 ml) under nitrogen atmosphere. 
~ " 

After all the potassium had dissolved, a sol~t~on of the trimet~l 

ester (~; 728 mg) in dry benzene (40·m1) was added. The mixture 

.was then renllXed under nitrogen atmosphere for 24 hours, during 

which time about .30 ml of solvent was removed through a Dean

Stark trap. The orange coloured solution was cooled, diluted 

with water, 'acidified with cold mi hydrochloric acid and extracted 

with ether. The organic layer was washed with water, 5% aqueous 

sodium bicarbonate solution and again with water till neutral 

and dri~d (Na2so4). -Evaporation of the so].vent gave a guiniity " 

residue (500 mg) which was dissolved in benzene (5 m1) and 

placed over ·a col~ of alumina (30 g, deactiva.t~d ~with i.2 m1 

of 10%"a.queous acetic acid). -The column 'was 'eluted with the 

following solvents (Table-VII). 



Eluent 

Petrol 

Patrols 
(911) Benzene 

Petrol I 
(411) ·Be~ene 

Petrol: 
(713) Benzene 

Petrol I 
Benzene (312) 

-160• 

Table-VII 

Fractions 
50 ml each 

1-3 

4-6' 

7-9 

10-12 

13-16 

17-22 

Residue on 
evaporation 

Nil 

Nil 

Nil 

Nil 

~lid (180 mg), 
m.p. 189-91° 

Solid (205 mg), 
' 0 

m.p. 173-75 

Further elution with more polar solvents did not afford ,~ 
solid material. 

The solid (180 mg) from fractions 13-16 (Table-VII) on crysta-
' . 

llisation from methanol afforded needle shaped ccrystals of (§.§.), 

m~p. 191-93° ~ (TLC-bomogenous) (oC )D 89° .having identical m.p., 

rotation and I.R. spectra reported in the literature for dimethyl 
22 

de~drodibydroceanothate- • 



Founds 

-Calc. for c32~~05 s 
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C, 74~71; .H, 9-e72•1 

C, 74.67; H, 9.79% 

£.R vnujol 1755 (cyclopentanone), 1725 cm-l (CO-.Me) 
max z-

Fig. 5 

The solid (205 mg) from fractions 17-22, (Table-VII) on cr.ysta

llisati'?n. from methanol. furnished needle shaped cr:rstals of 
'- - 0 .. 0 

(§l), m.p_. 175-77 (~LO-homogenous) ( «.)D 42 , having identical 

m.p, rotation and I.R. spectra reported in the literature for 
·- • >' •• 22 

met~r2~-methoxycarbo~l-3-0xo-A(1)-norlupan-2B-9ate • 

Found: C, 74~ 61; H, 9.86. 

Calc. for ~32H50o5 : C, 7~.67; H, 9.79% 
. . 

I.R • ...Y ::i01 1750 (cyclopentanone), 

1720 am-1 (OOgMe). 

Fig. 6 

~odium Borohydride Reduction_ o~ ~imeth.vl Deh.ydro~ih!dro~eano_thite 

L-Meth.yl-2 oe -methoxycarbonvl-3-0xo-A(1 )-norlupan-28-oateJ (§.§,) • 
- . 

Preparation of· DimethYl Di!&Y.droeean,otba.te L-Methyl-3 e -hydro;y

. 20C-methoxvcarbonyl-A(1)-norlupan-28-oa.t~.J (75) and Its c-3 

Et>:Lmer .L-Methyl--3 oC-h.vdroxy-2 O(-methox.yearbonyl-A(1)-norlupa.n-
~ . - . -

g§=oate 7 (7.§): 

Sodium borohydride (100 mg) was added to. a solution of 
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dimethyl dehydrodieydroceanothate (!§, 100 mg) 'in a mixt~e of 

methanol (30 mJ.) and dioxan (30 ml). The mixture was stirred for 

5 hours and allowed to stand·.- overnight at room temperature • Most 
- . . 

·ot the solvents .wer~ removed under r~duoed pressure. ~he reaction 
. . Q 

mixture was diluted with water and extracted with ether. The 

etheral solution. was washed with water till neutral and dried 

(Na
2

so
4
). Remo~al of solvent ·gave a gummr residue (100 mg), which 

was dissolve'd .in benzene (4 ml) and placed over a column of 
' . " . ., 

alumina· (_10 g,. _deactivated with 9~-~ m1 of 10% aqueous acetic 

acid). The column was· eluted with the following _solvents (Table

VIII)·;:· 

Table-VIII 
. '- •,,. ·· ... ";' . 

~--~--------------~----~~--------~----------
Eluent 

Petrol 

Petrol• 
Benzene 

. 'Petrol: 
Benzene 

Petrol I 
Benzene 

·Petrol: 
Benzene 

.. -. 

(911) 

(411) 

(713) -

(312) 

·· Fractions 
50 ml. each 

7-9-

10-12' 

- ··Residue on 
evaporation 

.. -

NU 

Nil. 

- Nil 

-Nil 

Nil 

·oontd • .;· 



I 

Eluent 

Petrol. I 
Benzene (3:2) 

Petrol.J 
Benzene (1:1) 

Pet1Jol.l. 
Benzene (213) 

Tabl.e-IX ( Oontd.-.)-

Fractions 
50 ml each 

7-9 

10-12 

13-15 

16-20 

Residue on 
evaporation 

NU 

NU 

. Solid ( 15 mg}, 
. 0 

m.p. 259-60 

Solid (40 mg), 
. 0 

m.p. 138-40 

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

The sol-id (15 m€;) from fractions 13-15 (Tabl.e-IX)_ on _crystallisa

tion from methanol_ gave needle shaped crystals of (!§.), m.p· •. 

261~63°, (o<.)D 22°. This compound was found to be identical 

(mm.p, Oo-IR and Oo-TLC) with an authentic sampl.e of dimethyl · 

dieydrocean~tha.te L-metbyl-3 ~ -.hydro.xy-2 oC.-methoxycarbonyl-A(l )

DOrlupan.-28-oateJ~·- Kindly supplied by Professor P. de Mayo. 

Found a 

Calc. for c32H5205 
1 

O, 74.32; H, 10.1'1 

C, 74.38; H, 10.14% 



Oo-IR.spectra shown in Fig. 7 

· TLO: Solvent used: Benzene, Rf : 0,34. 

~he solid (40 mg) obtained from fractions 16-20 (Table-IX) on 

cryst~isation frqm methanol gave needle shaped cr.ystals of 

me~_.byl-3oC.-.byW:oxy-~2o(-~ethoJcy"carbon.y~-A(l)-norlupan-28-oate, 

(Z£), m.p. 140-42°. Oonfirmat~on 6~ the.structure of(!§) by 

NMR is in progress, 

Found& 

. 0 I Calc, fo·r_ o32~2 5 . 

O, 74,46; H, 10e'21, 

O, 74~38; . H, 10 •. 14% 

· IR v ::ol' 3500 (OH), 1745 (002Me), 1705 em ~1 (OO~e) 
Fig, 8 

.T.L.C. 1 Solvent used: Benzene,-Rf = 0.25 

Sodium Borolwdride Reduction of Dimethyl epi Dehydrodihydro-
. ' ;c J ' , •• , • ~ j ' 

o~anotha.te~,L-Methyl-2/! -methoXV#~bon.yl~-Oxo-A{ 1 )-norlupm:a--28-

0ftrte 7 (§l~) • Pr~paration of MethV1-3 oS:-hydroxy-2 fj -methOxvcarbon.yl-
. ' . •. . . ' ~- ' ' . 

A.(1)-norlllma.n-2~oate J7!) and Methvl-3 fo -hvdrox.y-2 /A -D.lethoxv-
• • • ; • • ..,. d ..: 

oarbonvl-A.(l)-norlupan-28-oa.te (_Z.§J: 
., ~ 

· To 'a solution of dimethyl epide~drodihydroceanothate 

(§1.; 300 mg) in a mixture of methanol (35 ~j and diox~,; (20 m1) 

.': 



•' 

was added sodium boro~dride (1.5 c) and 1N NaOH solution (2 ml) 

and the reaction mixture was stirred for 72 hours.· The solvents 

were removed under reduced pressure, the residue diluted with 

water ru~d the precipitatad·material·was extracted with ether. The 

ether l~er was washed with 10% NaOH solution then with water tUl 
. - ' 

neutral and dried (Na2so 4 ). Removal of ether gave an oily mass 

(240 ~g), which shOwed two spots on TLC. It was dissolved in 

benzene (5 ml) and placed over a column of alumina (30 g, deacti

vated With 1.8 m1 of 10% aqueoUs acetic acid). The column was 

eluted with the following solvents (Ta.ble-X) ~~ 

.Ta.ble-X --
Eluent Fractions Residue on 

50 mJ. each evaporatian 

.. 
Petrol 1-3 NU 

Petro(; 4-6 Nil 
Benzene (9:1) 

:Petrol:· 7-9 Nil 
Benzene (4:1) 

Petrols 10-12 Nil 
Benzene (7 :3) 

Petrol: 13-15 .Nil 
Benzene (3:2) 

Contd •• 



Ta.ble-X (Contd.) 

. 
Eluent Fractions · Residue on 

50 Iii1 each evaporation· 

Petrol: 16-22;'. Solid (80 mg), 
Be~ene (111) 0 m.p. 197-201 

Petrols 
(3a7) ., Solid (130 mg), Benzene 23-32 

. . ' 0 
m.p .• 168-72 

Further elution \Vith more polar solvents did" not afford ~ey 
solid material. · 

The solid (80 mg) obtained from fractions 16-22 (Table-X) on 

crystallisation from aqueous methanol afforded crystals of met~l-
~~ ·-

3 oC:-~dr?XY-2 ~ -•thoxycarbonyl-:-A(1)-norlupan-28-oate (77), m.p •. 
0 

20~-203 • 

T.L.O •. ; Solvent Used 

Founds 

, Benzene· 

Benzene& 
Methanol. (411) 

0.184 

0.782 

o, 74.44; H, 10.17. 

C, 74.38; R, 10.14% 

' 



_,nujol 3490 (OH), 1730 (co-Me), 1695 cm-1 (C02Me) IR ·v max z--

1H-I~R (80 MHz) : Recorded using a solution of 1 mg of (ZZ) 

in 15 F of CDC13• ~-ignals at S 0.7 to 1.1 

(seven cno groups), 2.1 (lH, og), 3.06 (lH, 

doublet, J = 7.0 Hz! 0-2 proton), 3.65 (3H, 

singlet, C?OOH3 ), 3.7 (3H, singlet, 

0000~), 4.18 (1H, doublet, J = 7.0 Hz, 

130-NMR : 

C-3 proton). 

Fig. 10 

Recorded using 4.5 mg of (~ in 

CD~13 • 

Fig. 11 

The soli_d (130 mg) obtained f'rom fractions 23-32 (Table-X) on 

crystallisation from aqueous methanol afforded crystals of 

meth.yl:3 ~ . -bydroxy-2 ~ -metho:xycarbon.yl-A( 1 )-norlupan-28-oate 
. 0 (Z§J, m. p f) 17 4-7 6 • 

T .. L.C. : Solvent Used 

Benzene 

Benzene: 
Methanol ·(4:1) 0.715 

• 



Calc. 

.... l:6.9-

Founds o, 74.-35; H, 10~11 .. 

for 032H5205 s o, 74.38; H, 10.14% 

v nujol 3540 (OH), 1740 (CO~e), 
-1 

(OO~e) I~ max 1690 em 

Fis. 12 

1H-NMR (80 MHz) a Recorded using a solution of 5 mg of 

13 0-NMR I 

(1§.) in 20orl of CD013• Signa.J.s at ~ 

0.7 to 1.1 (seven OHs groups), 2.35 

(_1H, doublet,. J = 7. 2 Hz, ~ 9-2. proton), 

a doublet centred at 2.8 (1H, J = 

4.5 Hz, 0!!~, 3. 65 (3H, singlet, 

0000~), 3~7 .(3H, sing:Let, 0000~), 
_, ·' :· 

4.02 (1H, multiplet, Q-3 proton). 

Fi"g. 13 

Recorded using 6.5 mg of (!§) 

in ODC13 • .. ' 

Fig. 14 




