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ABSTRACT 

Cheroical ComI~sition of Cr oton Macr ostachys 

Root~ Bark 

By 

Dirshaye rtenber u 

~esearch Advi sor : Or . Berhanu Abegaz 

The root- bark powder of Cr oton macr ostachys Hochstex. A. 

Rich . (Euphorheaceae) ( n nCj') , used i n Ethiopi a for curing 

s p r ead i ng wounds, was extrac~ed ,d t h d i ethy l e the r . The c rude 

extract, on fractionat i on by column chr omatogr aphy (Silica ge l) 

y i elded a major solid compound A (rop 210- 212o ) crystallizab l e 

from acetone- methanol (9 t l) i nto be autifu l need l e aggr ega t e s, 

the structure o f which was i dentified , using I R, PHR and MS 

data , to be that of l upeol , a known antitumor agent. The 

tumor inhibitor y compound Cro t epoxi de which was pr evious ly 

iso l a t ed f rom the fruits could not be detecte in t he root­

bark e xtrac t. Pre limi nary investigation a l so showed the 

presence of t r ace sol i d s Band C having the same Rf on TLC. 

B was water i soluhle white solid while C was water so luble 

and showed strong blue f l uor e sce nce unde r UV- I amp. The 

pr e sence of quat ernary alka l o id was a l so conf irmed in t he 

root- bar k . 

11 
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CHEMICAL CO~&OS ITION 

OF 

CROTON MACROSTACHYS 

1. I NTRODUCTIO 

Cr oton macr ostachys Hochst ex . A. Rich (Euphorbiace ae) 

is a tree that gr ows 1n the l owlands as well as 1n the 

high l ands of Ethiopia . 

Descriptionl ~ The tree is usually 6 meter s to 1 2 meters 

high, some times attaining 24 met e r s. Its bark i s gr ey , 

when slashed it 1s brown, e ven, occas ionally with dark 

br own to black spots and has a strong spicy odour as of 

pepper. Its flowers are ye llow- white 1n colour , sweet -

scented and nor~al ly d i oec i ous. This tree is wid e ly spr ead 

i n r eg ion s o f 600 meter s t o 2000 me t e rs e l e vation . Oc-

casionally it reaches tl~ber size in wetter f or est s. 

The bark of this tr ee was wi del y used 1n Ethiopian 

medical f o l k l ore for the treatment of spreading wounds, be-

s i des its common use as an anti- fungal, an t he lminti c, 

t aenicid a l and pur gative age nt . The me thod of dos age pr ep-

aration and admi ni strat i on of t he bark as an e ffe ctive 

tre atMe nt for tlNeker sa" Le., spr e ading wounds , was s ubmit-

ted in writ ing (Amharic) by the grandchildre n o f De r e ssa 

Ament e (l8!H- l975) . The later had used this plant in treat­

ing pat ients and befor e his doath had emphasized t o h is 

children and grandchild ren tho i mportance of this plant and 

suggest ed to them that they should endeavour to have sci en­

t i sts and c linicians s tudy i t . Anothe r traditional herbalist 2 
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2 

enriched the information {in Jan~ 1981} by exp laining that it 1s 

specifically the root-bark ot the fpmale tree that 1s very 

effective for the purpose. 

The plant 1s also identified by the synonyms Croton 

accuminatum R. Br. and Rottlera schlmperi HochBt. ex.A. Rich. 

howeve r no chemical i nvestigation has been reported under t hese 

two names. Literature survey on C. macrostachY5 r evealed that 

fruits collected from Ethiopia were studi ed by Kupchan 3 and 

crotepoxide (1), the novel tumor inhibitory cyclohexane dlepoxlde 

jerlvative, was isolated. It was found to be e f fective against 

both \Olalker 256 (IM) carcinosarcoma and Lewis l ung carcinoma In 

3nlmals. The structure4 

( ) 0 25 + 74 (c. 1. 7 in 

of crotepoxide, ClSHlS08' KP. l SD-lSI, 

CHCl ) , MeOH 274 and 781nm (,-1,050 and 
3 "max. 

2nd 860) , was shown by X-ray stud1es to be as f ollows: 

~ .. ' -... .' 

I . 

'he infrared spectrum of crotepoxlde 1n chlorof orm gave the 

'ollow1ng absorpt1on peaks, 2985, 1751, 1730, 1602, 1585, 1451, 
- 1 372, 1271 , 1220, 1111 , 1042, 977, and 899 em • The PMR 

ignals of the compound 1n deuterlochloroform were: 

: 7 . 72 (S H, m, aromatic), 5.73 (1 H, d, J XY - 9.5cps CHOAc), 

.58 and 4.25 (2 H, doublets J D 12.0cps, CH2OCOPh), 3.68 



3 

(1 H, d, J AB=4 .0 cps), 3. 10 (lH, d.d, J
AS

=4 an~ 

J Ay=1 . 5 cps ), 2 . 18 (3H , s, ace tate ) and 2.05 (3R, 5, acet­

ate ). On crotepox!de, syntheti c methodsSa,b , c have been 

deve l oped and even its isolation from Piper futokadzura6 

ha s been reported, although no f urther work has since 

been carried out on C. macrostachys , e xcept for an a lkaloid 

screening t est that indicated the pr e sence of t e rtiary and 
7 

quaterna ry alkaloids i n the s t em bark . There f or e the aim 

of this pr oject was to rform chemica l invest i gati on on 

the r oot bar k, t o sec if crotepoxlde i s pr esent he r e al so, 

as the trad itiona l plant!or e pl ace s gr eater emphasis on 

the root bark than on the frults or any othe r part of the 

p lant . 



4 

II . Chemical Composition and Biological Activitie s of th 

Genus Croton . 

Thi s genus is well known 1n many countries for its 

merl icina l activi t i es an · a l ot of wor k has been r eported 

in the chemica l lite r atur e. The results have also been 

summari zed in chemical and/or phyta - chemi cal r eviews 8a ,b . 

The import ant classe s of compounds mentioned are the 

t e r penolds , alkaloids , flavonoids , saponins and tannins ; 

as wel l as many other misce llaneous compounds . 

A. Te r penoids : Of the class , the dl t e rpe nolds are 

the most commonly lso l ated compounds of the genus. Mona­

t er penoi ds, s e squiterpeno i ds , ste r oids and trite r penoids 

of onl y a few speci e s have been reported as shown in 

Table 1 . 

.-
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The biological activities of many croton species can be 

attributed mainly to their tprpenold composition, especially 

the diterpenoids in their various fonns. This will be shown 

later on 1n Table 4. Three compounds given below are examples of 

active diterpenoid derivatives with varied structures. 

Plaunol - dlterpenold alcohol 

from C. columnans 1J 

an anti-digestive tract ulcer 

2. 
Me' 

Me 
I 

Plaunol D, - diterpenoid lac tones 

from C. sublyatus 

anti-peptic ulcer 

Phorbol l2-tlqlatc, 

13-decanoate - diester 

3. 

from C. tigwrn 

an antileukemic agent 

Me 

4. 

!! . Alkaloi 5 : An anti-inflammatory alkaloid , 

from C. 1.£.£hler1 33 

OCCMe=CHMe 
~C(CH2>aMe 

.' Me 

Me 
H 

taspine , (5) 

and from the 1as been is la tcd recently 

34 late of C. draC9np~de. , It has an unusual struc urc. 
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1 

p 

It has been su~neste~ tha t i t may be derive~ fro~ anor~hine 

nrecursor~ since a~r.p~ ine alkaloi~s t tha lloorryhine and 

o l auc ine , a r e foun"" in the leave,t; and twioR of C. d r aconoides. 

A.l l t he a l ka l oic'! s iso l ate(l f r oI'l the aenus s o fa r have been 

classifie~ in str uctu r e as anornhlnp (~) , nr oaoorphine (7 ) , 
. Pb 

mor nh i n an'U enon e (o . q ) h ases an'n re(luceol"J fo r T"ls of these • 

, 

~ 0 

). 

- R 2 
8 , 

R3 

R4 

" 

'R 
5 

P 

Pi 

RZ 

R3 

Many of t he l<no"rn alka l oirlR !so]at e rl frof" the aenus a r e alven 

i n Tab le ~ anr thp blo1oo i cally active alka l o i ds a r e reoorte~ 

again in Table 4. 
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C. Flavonoids : Table 3 gives some of the r ecently isolated 

compounds of this class. 

Table 3 ~ Flavonoids isolated f r om tho genus c roton 

Name of Flavonoid in (spec ies name ) 

Hexarne thoxy xanthone c. cali fornicus 36 

(whole p lant) 

Vitex in , saponaretln , orie nt!n 

Iso-orient!n, vicenin - 1 c. Zamba slcus 37 

Quercitin , procyanidin c. Ob10nSifo1i~~6 
Rutin c. SEarsiflorus 39 

D. Saponine s Of 26 species t est ed for saponine, 9 gave 

posltiv9 r e s ults8b 

E. Tannins . TheBe have been detected 1n or i solated from 

s e ve n o f sixteen specie s tes t edSb• 

F. Misce llaneous isola t ed or detected compounds - Ootrlactano128 

40 41 ~b 22 crotin- l ; fatty acids ' , I - t riacontano l , isocugenol , 

eugenol , P- cymo l , ange lic acid , c itral , van illin, catech in , 

4- hydroxy-hygric acid , crotonoside, s ucrose and several common 

aminoaCi ds 8b have been isolated or de t ect ed . 

Table 4 g ive s a su~~ary of the med i c ina lly importan t 

(use ful an~ danger ous ) compounds so fa r i dentif i ed 1n the genus. 
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G. Crotepoxidc~ Returning to crotepoxl de, the kno~~ 

compone nt of f. macrostachys , r e I vant data have been r e­

cor ded earlinr and isolation method 1s given be low in o rde r 

t o facilitate its separation and idonti icatlon from the 

bark extract if it is indeed pr esent . 

f-1ethod of i solat i on o f Cr otc poxide : An xtract can b 

obtained from the plant material by extract i on with d l e thyl 

ether, and the extract concentrated by distillation unde r 

r educed pre ssur e . Treatment of the crude extract with 

n- hexane pr ecipitates crotepoxlde and simi lar compounds . 

The c r otepoxi de can be separated by f il tra tion, dissolved 1n 

be nz ene , applied on sil ica ge l and e luted with ben zene t o 

wash off the non-polar impurities. Elution with benz ne! 

ethyl acetate (1 1) washes the crotepoxide off the column. 

This can be concentrated and the impure cr otepox ide obtained 

can be recrystallized from e thyl acetate - n- hexane to give 

colorless prisms (MP 153°). 

Thi s i s only one of the many methods of isolation 

which was used to obtain cr ot epoxide from Piper futo- kadzura. 

It has also been isolated f r oro the e thanol extract of 

C. macr ostaChye 3 , the de tails of which are not easy to per form 

here. The give n met hod can be modified depend1n9 on the type 

of impurities e x i s ting wi th crotepoxide in the plant parls. 
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III . Results and Discussion 

A. Extraction of C. macrostachys root-bark powder' 

Root-bad: powder of ~....m.as;%.Ql!: tA'-hY:i packed 1n a 

C}lass column was eluted with dlethylether. The 

solvent was removed by distillation under reduced 

pressure and a semi-solid p roduct . yellowish in 

color was obt ai ned. 

B. Fr actionati on of the semi-sol Id or oduct l The semi-

solid product was appl ied to a s11ica-ge1 column and 

eluted s uccess! e l y with the solvents ; hexane 

(500 ml ), hexane-chlorofo rm 9 :2 (400 ml ) , ) , 1 (400 ml ) 

and 3 : 2 (550 ml), hexane-ch loroform- ethylacetate 

5 : 4 · 1 (250 mIl , 513 ,2 (300 mJ), 1 , 1 . 2 (200 mIl , and 

1 : 1: incr easinq amounts of ethyl acetate (300 mIl, 

and ethyl- a ceta t e alone (200 ll"l). Fifty ml fractions 

were col l ected and a total of 63 fractions were 

eluted. On concentration of each under reduced 

pr essure , the first 23 gave yellowish liquids and 

semi - solids, 24 to 29 gave wdery solids , 30- 34 

gave yellowish liquids , 35 to ~l gave yellowish 

semi -solids and to 63 gave semi - solids and liquids 

(yellow in col o.r) . 

C. Purificat i on of Cowoound A 

The solid from combinee fractions 24-29 was com­

pletely d issolven in hot acetone, filtered hot and 

left for a few days. A crystalline solid (mp l ~ ~ -

204°) separated. This was r ecrystallized repeatedly 
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until long, needle~ like crystals of compound A 
o (mp 210-212 ) were achieved (Figure 1) . 

Figure 1 

Extraction and Fracti onati on of C. Macrostachys 

J 
Marc 

Fina l Marc 

(discarded) 

1-23 

Root-bark powder (2 50 ~m ) in column 
I 

1 
Di e t hyl ether eluate (3 . 1 L) 

l concentration 

1 
Semiso l i d extract (11 gm) 

Col umn separation (silica ge l) 

8.6 gm. sample 
Nater eluate 

+ve quaternar y 

al kalo i d test. 

Fractions 

30-34 35· 41 

It 
24- 29 (3.6 gm) 

dissolved in acetone 
o 

White cr ystals (mp 194 - 204 ) 

recrystalli zation {acetone: 

Compound A mp 210- 2120 (1.1 

1 
42-63 

methanol 9 1) 

gtTl) 
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D. Characterization of Compound A 

The PMR data of crude A indicated a tr i terpeniod struc­

ture. The mass and i nfrared spe ctra (pp2 7 , 28) of 

c r ystal l ine A (mp 210-2120 ) showed a mo l ecll l ar ion peak of 

426 and a hydr oxyl functi on (3325 cm- l ) res ect ive l y . The 

PMR spectrum of the cr ysta lline A was a l so taken (p29 ) , 

The pr esence of 1 hydr oxyl function wa s confirmed by 

acety1 ating the cr ude A (mp 200-2070
) for 2 weeks at 

r oom temper atur e followed by 1 hr , of heating (bolling 

water bath ) . The compound obtained, A-I, showed a 

molecular ion peak of 468 (p30) and the I R (p3 l) showed 

no more peak of the hydroxyl f unction . Compound A gave 

a pos i tive Le1bermann-Burchard test and decolorlzed a 

solution of br omine in carbon- tetrachloride. All the 

triterpenoids of row 42 6 ... ,e r e r evi ewed and those having 

mp range of 194 -21 7° wer e selected (st r uctures 10 to 21) . 
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STRUC'fURE OF TRITEPRENOIOS U 

10, LUPEOL 

In? 214,215<: 

HO 

11 EFI LUPEOl 

mp 202'C 

12 . JASMIIIOl 
mp 209'C 

13. jI-AMYRIN 
mp 199'C 

HO 

14, GLUTINOL 

mp 21O-212'C 

HO"" /' 

IS.EPIGLUTINOl 

mp 201.'C 

~'" 
Ii 

H 

Ii 

~'" 

16 

1&. OENOROPANOXIDE 
mp 207C 

17, SlMIARENOl 

mp l10 ' C 

18. aAUERE NOL 
mp l06'C 

HO 

19. ISOURSENOl 
mp 201'C 

20. MOTIOl 
mp 217'C 

21. FER NENOl 

mp 194 'c 
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Struct ure 16 was eliminated i mmed iately because it 

doe s not possess any unsaturation . 

Comparison of the PMR , 1>15 and I R spectra of A with 

t he availab l e literat ure data indicated ve ry c l ose 

correspondence with those of structure l 042a,b, 43a,b . 

I n th~ PMR spectrum of A, the vinylic pr otons wer e 

observed a t ~ =4 . 6. The I R of A indicated a peak a t 

30~0 ern - 1 ( c -- H hi = , ~tretc nq band) and a s trong 

absorption band at 1640 em- l, bo th confirming the 

r esence of a t e r minal olefin charact e risti c of 

str ucture s 10, 11 and 12. Furthermore, the lupane 

skeleton ",as confirmed by the major peak s of the NS (218 , 

207 and 189 ) bes ides the m/e peak at 426. This 

e liminated a ll t he other structu r es (13-1 5 \ 11-21) . 

In addition to the h i gh me lt ln point of A, the 
- 1 £- OH peak its I R data (1040 p r e sence of i n em due to 

I (I ) 20 .5 
the s tretchi ng vibration of the C- O bond ) and Ql IJ +26. 7 

(lit , + 27) favoured the structure 10 over 11 . Struc ture 

12 was finally el i mi nated by the following observations : 

a) Acetylation of compound A was d i fficu l t indicating 

that the hydroxyl gr oup was not primar y. 

b) The oxidation pr oduct of A, A-2 , was found t o be 

a ketone and not an aldehyde as wa s shown by the 
-1 33 

I R of A-2 (absor ption at 1715 cm (p . ). 
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E. Prel i minary Inves tiga tion of Other Components 

1 . Fl uorescent Component : Ana l ytical TLC of semi-solid 

fract i ons 35- 41 using hexane- chloroform (l ' 1) revealed 

a f luorescent band (R :0. 17 ) . The best solvent system 

fo r thi s component was found to be benzene-ethyl ­

ace tate (2 ! 3) in whi ch i ts R
f 

increased to 0 . 50 

This f l uorescent component was then separated 

by pr eparative TLC. .Uass snectral ana lysis of this 

component sho\,led an m/e peak of 470 . Howeve r this was 

found to be a mixture because , when water was added 

to it # the component se arated into a col orl e ss solid 

(B) and a fluor escent aqueous solution. On evaporating 

the wat e r from the aqueous sol ut i on a t r ace compound C 

was o b served (P i c ure 2 ) . 

Figure 2 

Fracti onation of Fr action 35- 41 

35 - 41 

lTLC (ethyl acetate) 

Fl uor escent component (Rf z. 92 ) 

jscrapped t e l uted with ~eOK a TLC 

ith benzene ethyl acetate (2 3) 

Fluore scent component (Rf=O .SO) 

J.1 __ -"ateL-- . !- Fl uor escent, 

Inso l ubl e H20 soluble co~pound 

Compound B . ! EVaporatlon 

Compound C 
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2 . Qyater nar y alkal oid : The wate r eluate of the Mar c, 

left on the column after di etyle t her trea tment , 

gave an or anqe br own solut i on. When testod with 

either Dr agendorff or Mayer 's r ea ents this solution 

gave an appr eciable quantity of precipitat e i ndicating 

the pr esence of quaternar y alko!oid (s) . 

Chl or ofor m fa iled to extract the alkaloid(s) 

from an aqueous sol~tion made alkaline to litmus 

with a saturat ed sol ution of sodium car bonate. 
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IV. Conc l us i on 

The major so lid component o f the di ethyl ether ex­

tract of the r oot -bar k (as well as the s tern- ba r k ) powder 

of C. macr os t achys was found t o be lupeol (lO). (The 

s t em- bar k wa s t he fi r st samol e taken up in this pr oject 

but it was abandoned because of it s l ow yie l d i n total 

e xtract , 1 .8%; when compa r ed with t hat of the root - bar k 

4 . 4%). The pr esence of l upeol , as a major pr oduc t is 

repor ted herein for t he f i r s t time . So far , no s pec i es 

o f this genus other than C. macrostachys has been 

r eported to contain even trace amounts o f thi s compound . 

The procedure t ha t was deve l oped for t he i sol a tion 

of c r otepox i de f r om Piper f utokadzur a was used in thi s 

pr oject . However no trace of the epoxide could be 

det ected . It i s the refor e concluded tha t t his compound 

is not present i n detectabl e amounts in the root-bark of 

C. rnac r ost a chys . 

IVhether the presence of crotepoxi de in the fr uits 

and that of lupeol i n t he bar k of the same pla_nt 

indi cates any b iogenetic r elationship between these two 

compounds is a quest i on that is open fo r speculation. 

Fac t s of medicinal i nt e r es t about lupeol a r e g iven 

i n the liter ature. Lupeol is said t o be effective in 
45 

treating r heumati sm and ur inar y tract i nfections . 

Hiles and KOkpO l 42bi soiated and identi f i ed lupeol frol'fl 

the chl orofor m extract of the roots and leaves of 
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Sarracen i a flava as one constltutent 1n this pl ant 

responsib l e for antitumor activity aqains t lymphocytic 

leukern~a p- 388 . In an earlier work , l upeol (reported I 

MP 210" 212° , [ 40° + 25°) was ident i fied as one component 

of the chloroform extract of the stem- ba rk of Alnus 

Oreqona (Betulaceae )4 6 responsibl e fo r antitumor activity 

against the wa lker 256 (5~A 15) tumor sys tem. This shows 

that lupeol is a known anti t UlllOr agent . The refore he 

activity of the root-hark powder of C. ~acrostachY8 

against "Meshero l':ekc rsa l l may be du to i ts l upeol content . 

Eventhough the meaning of the Amharic te rm · Neker aa" 1, 

often confused , it is sometimes used to descr ibe certain 

types ot cancer . Ho· .... ever , even if the d isease 1s 

bacter i a l in origin , again lupeol may be o f some 
47 

therapeutic value, beca~se at least lupeol acetate , 

i so lated f rom !:i k · nla monaQasens l s, was s hown t o bone 

of the compound s found active aqains t 9 t ~phylococcU9 

ID!.J;.,§: us and Cand i da albi cans . On the other hand, this 

par t of t he plant contains "any othe r co~pounds whose 

na ture have not yet been i dentified; for example, the 

quaternar y a l kaloi d(s) may possess si~ilar medicinal 

activity . Therefore , it 15 impossible at this stage, 

t o g ive concl usive results on the act ive principles of 

the r oot -bark of C. macrostachys that a r e responsible 

for ~uring spreading woundS. 
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V. Exoerimental 

Pl.ffi spectra "'ere determined on solutions prepared in 

deuteriochloroform with TMS as i nternal standard, using a 

Varian T-60 A spectr omet er . I R of the sollds 1n KBr 

pe llets were de termined using a Per kin Elmer mode l 727 B 

Grat ing spectrometer . Mass spec tra of the solids dissolved 

i n acet one were recorded on a Finniqan mode l GC/MS 3200P 

Spectrometer . Adsorbent used fo r column Chromatography 

was sil i ca qe l 60F254 (Merck ) 70-230 mesh . Analytical 

and prepar at i ve thin-layer chromatogr aphy wer e carried 

out on 0.25 mrn t hick Pol ygr am 5il G/UV25 4 of 0. 20 mrn 

th ick TLC all inurn sheets silica e l 60P 254 (Merck) and 

2mm thick s ilica ge l PF 254 DM) r espect ive ly. Melting 

points wer e deter ll'ined with Thomas Hoover Capillary 

Melting Point Apparatus . 

The first p l an t sampl e used f or this project was the 

stem-bark bought from Markato. Then the r oot- bark used 

finally was obta ined from the r oots collected from Shoa­

Sebeta (2,200 m e l evat i on) on Feb . 1st 1981. The root 

was washed wi th ,.;at e r to make it f ree from mud, slashed 

and the bark crushed well into small pieces , spread on 

i d f t 0 days This was ground cheese~ cloth and sun dr e or w • 

i n a blender and the poNder was sieved in an SO-mesh seive. 

This was again separated f r om fine powder using a 50 -

mesh sieve. The coarse powder that was left on the 50 -

mesh as t he r oot-bark powder, was used sieve, r e ferred to 
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f or extr action. 

Extract i on of the root- bark d f p01l1 e r 0 C. mac r o stachys 

A long g lass column (34 em by 5 em diamete r) was 

p lugged 

5 em 

with cotton at the bott om and a filter paper 

d iam. ) was placed over the cotton. Five layers 

of 50 gm . each of root-bark powder (i .e . 250 gm) separated 

by filter paper were packed ~ ry in the column . Thi s was 

e l u t ed s lowly by di e thyl ether and a t ot al volume of 

3 liters eluate was collected over 24 hr s. Concent r ation 

of this under rerluced pr essur e aave 11 qms (4. 4' ) o f a 

yellowish semi- solid product . 

Fr actionati on of the Dlethyl ether extract 

The semi - solid product (B.6 gm ) was thor oughly mixed 

with 10 gm of dry silica gel until a powdery mixtur e was 

obtai ned . Silica gel (90 gm) \ / 8 5 packed with hexane into 

a glass coluron (2 cm diam . ) The powdery mixture was 

transferred onto the top of the column and elution with 

hexane continued . Fractions of 50 ml each were collected. 

The first fraction gave a browni~h yellow concentrate 

whi ch when t r eated with methanol gave a brittle solid 

( . 05 2 grn) . The following 22 fractions (9 with hexm e , 

a with hexanet~chloroform (9 0 2) and 5 with the s ame 

solvent system (3 : 1)) gave yellOw oil s on concentration . 

The 24th fract i on gave a yellowis h-white solid . Two 

furthe r f r act i ons with the above solvent (3 : 1) and 
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3 more f ractions with same solvent system ( 3 t 2) when 

combi ned with fra ction 24 gave 3. 65 gm so lid . Eight more 

fractions ~ith the above so lvent (3 . 2) gave yellow oi ls 

and semi- solid s . After 37 fractions had been co llec t ed, 

the solvent was changed to h exane ~ chlorofo r m' ethyl 

acetate (5 : 4 : 1) and 5 fractions were collected. The ne xt 

6 were obta i ned by using the above solvent (5: 3 : 2 ) . Then 

4 fractions were collected by the same sol vent (1 : 1 12 ) 

wh ich was gradually made more polar by increasing the 

pr oportion of ethyl acetate as fractions 53 to 59 we r e 

collected. The last 4 fracti ons wer e e luted with ethyl 

acet ate a l one. 

Isolation of Compowld A f rom fraction 24 -29 

The s olid obtaine d from fract i ons 24-29 (3 : 65 gm ) 

was first stirred with hexane (l0ml) and then filte r ed. 

The r e sidue was then stirred with methanol and f ilte r ed . 

The r esulting solid was dis solved in 20 ml hot acetone, 

f iltered hot and l e ft for a week . The hexane and methanol 

washings a l so wer e le f t open. white c rystal line solids 

wer e obtained i n all three (though only trace quantities 

were found in the washings) . The c rystalline solid obtained 

f r om t he acetone solution was f il ter ed and then re.eated l y 

r e crystallised from ace t one methanol (9 : 1). Final ly long 

needl e- like crystals of compound A wer e obtained and the 
o 20 

melt i ng point improved from 194 - 204 to 210 - 21 • 

Compound A was observed t o be hi ghly solubl e in the oily 
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products produced in h t e fractions just before and afte r 

f ractions 24-29 . Fina l l y characterized to be lupeol , 

compound A gave the f o llowing data : 

tiP : 21 3 - 214° (Lit . 214 _ 501 , [",];O . ~ 
i n CHC 1

3
1 (Lit . [ ... Jfi5 + 271 

+ 26 . '" Cp .025 

P~!R ; (CDC1 3 , HZI : 47 , 52 , 59 , 64 ,59 ,49, 103 

(Litl 46 , 

I R: (KBrl 

50 . 5 , 

- 1 
em 

57 . 5, 62, 57··59, 47 . 5, 102 

3325, 3080, 1640, 1040 , 980, 890 

(Li t . I i n C C1
4 

• CS
2

1 : 3630 , 3073 , 1640 , 1040, SS3 

l1S: m/e l 426 ..... ith ma jor f ragments at 2 18, 207 and 189 

(same as lite rature data '1 2b) 

Acetylatio n of compound A: Compound A (0.200 gm ) was 

taken in a f las k fitted with a ref lux set up . Ace tic 

anhydride (5 ml) and pyr idine (Sml ) we re added and this 

was kept fo r over two weeks at room temperature , but t he 

solid di d no t disappear dur i ng t hi s time. The r eacti on 

mixture then was heated in a boiling-watcrbath for 1 hr . 

and a homogenous solution was obt a ined. This solution 

was poured over 50 gros of ice in a beaker and s tirred 

until hydrolys i s of acetic anhydride was comple te. The 

r esulting solid suspensi on wa s filtered and compound A- I 

(1 . 8gm) was obtained. It was recrystallized f rom ace t one 

and the ace tyl ation proved by ma (4 68 ) . It s mp was 

det e rmined (21 3-1 4° ) , (Lit . mp 217-218° ) when re ­

c rysta l lized f r om ethanol) . The spectral data are l 

PMR : (CDC 1
3

, HZ I 46 , 51.5, (57 .5 1 , 63, 57.5, 48, 103 



, , 
, 
.1 

, -

(Lit) 

IR (KBr) 

49.5 p , 5 ~ 5 .. , 62 . 5, ~C. 5 . 47 . 5 , 102, 
- 1 

CM : 30 '11) , 1745 , I f. O, 1,45 , 1025 , 101S, 975 

(I .i t . ) i n CC 14 & CF
2

) , 3071 , 1640 , 124 3, l O'E' , 10 15 , Q78 

f. !S ~ In/ e 4 61=1 

Ox i d at ion o f co~poun~ A with Jone s eaqent Comoounrl A 

(0. 200 0 ) was d i s s olved 1n acetone (30 ~l) an Jones 

r eaqent (2 ro l) adn ed and s tirred for ' hrs at room 

t ewpera t u r e . The qreenish pr r clnltate was f ilte r ed and 

t he fi ltrate dilutec wit h wat e r (50 ml) . The result ing 

s o l ution lo'as extracte d 5 time s toj i th 40 ml port i ons o f 

d iethy l~ ether . The combined e ther extract was twice 

wash e d with 15 ml of \-la t er and the et herea l sol ution wa s 

d ried over anhyti r ous Sod i um suloha t e ann f l l t e r ed . The 

f ilt r a t e was concent rated unner r educe1 pres sur e . The 

r esi due was rl i ssolverl in benzene an applied t o a col~n 

.o f. .111ca qe l (10 a ) na cked i n benzene . El ut ion was 

carried out with benze ne . Tile firs t f r act i on , e luted wi t h 

50 rnl benzene t was ccncentraten and the sol i obt a i ned was 

c r y s tal l i ze d f r oro methanol 

[(;1.120 
(Li t . mp 16 ~~ 16 Bo, ~ 

, 
t o qive . ") (mo 154 - 156° ) , 

0 , 5 in OlC1 3) 4f 

Co~pounrl A- ' needed fu rther puri f ication but since t he 

0uantit y was small , the cruce waS use~ t o obt ain t~e 

f o1 owi ng soectral ~ata ' 

p t1R (C!":l 3C1 3 ! ' PZ) 57 , 61 , 64, 6.1 , 57 , 102 

Li t. f or !uoz.none42 •a ) 56 .S- S~ . ', 6~ . 5 ; 65 , 65, 56 . 5- 5ft . 5 . 

46.5 

I R (KBr) 

Lit (in C C11 or 

s tretching ) 

1641 
3070 

) 16H (c =C stetchi n ) 3070 (C-- H 
CHC13 
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