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ABSTRACT 

Chemical Composition of Croton Macrostachys 

Root~'Bark 

By 

Dirshaye Henberu 

Research Advisor~ Dr. Berhanu Abegaz 

The root~·bark powder of Croton macrostachys Hochstex. A. 

Rich. (Euphorbeaceae) (nn1), used in Ethiopia for curing 

spreading wounds, was extracted with diethyl ether. The crude 

extract, on fractionation by column chromatography (Silica gel) 

yielded a major solid compound A (mp 210'~212o) crystallizable 

from acetone~methanol (9:1) into beautiful needle aggregates, 

the structure of ~Ihich was identifted, using IR, PMR and MS 

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

tumor inhibitory compound Crot~poxide which was previously 

isolated from the fruits could not be detected in the root~ 

bark extract. Preliminary investigation also showed the 

presence of trace solids Band C having the same Rf on TLC. 

B was water isoluble \.,hi te solid while C was water soluble 

and sho~led strong blue fluorescence under UV~lamp. The 

presence of quaternary alkaloid was also confirmed in the 

root~bark. 

ii 
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I. INTRODUCTION 

CHEMICAL COHPOSITION 

OF 

CROTON Ml\CROSTACHYS 

Croton macrostachys Hochst ex. A. Rich (Euphorbiaceae) 

is a tree that grows in the lowlands as well as in the 

highlands of Ethiopia. 

Descriptionl , The tree is usually 6 meters to 12 meters 

high, sometimes attaining 7.4 meters. Its bark is grey, 

when slashed it is brown, even, occasionally with dark 

brown to black spots and has a strong spicy odour as of 

pepper. Its flowers are yellow~white in colour, sweet­

scented and normally dioecious. This tree is widely spread 

in regions of 600 meters to 2000 meters elevation. Oc­

casionally it reaches timber size in wetter forests. 

The bark of this tree was widely used in Ethiopian 

med.ical folklore for the treatment of spreading wounds, be­

sides its common use as an anti-fungal, anthelmintic, 

taenicidal and purgative agent. The method of dosage prep~ 

aration and administration of the bark as an effective 

treatment for "Nekersa" Le., spreading wounds, I"as submit­

ted in writing (Amharic) by the grandchildren of Deressa 

Amente (lBR4~1975). The later had used this plant in treat­

ing patients and before his death had emphasized to his 

children and grandchildren the importance of this plant and 

suggested to them that they should endeavour to have scien­

tists and clinicians study it. Another traditional herbalist2 
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enriched the information (in ,Jan. 1981) by explaining that it is 

specifically the root··hark of the female tree that is very 

effective for the purpose. 

The plant ts also identified by the synonyms Croton 

accuminatum R. Br. and Rottlera schimperi Hochst. ex.A. Rich, 

however no chemical investigation has been reported lmder these 

two names. Literature survey on C. macrostachys revealed that 

fruits collected from Ethiopia were studied by Kupchan3 and 

crot·epoxide (1), the novel tumor inhibitory cyclohexane diepoxide 

derivative, was is'()lated. It was found to be effective against 

both Walker 256(IM) carcinosarcoma and Lewis lung carcinoma in 

animals. The structure 4 

( ) D25 + 74 (c. 1. 7 in 

of crotepoxide, C18H1808' MP. 150-151, 

CHCL.) .,. MeOH 274 and 281nm (e=l,050 and 
.j ?I max 

~nd 860), was shown by X-ray studies to be as follows: 

0 ....... 
I ~.' 

CI+':o2CO 
.' OCOCH3 

:he infrared spectr\~ of crotepoxide in chloroform gave the 

'ollowing absorption peaks: 2985, 1751, 1730, 1602, 1585, 1451, 

.372, 1271, 1220, 1111, 1042, 977, and 899 em-I. The PMR 

.ignals of t.he compound in deuterioch1oroform were: 

: 7.72 (5 II, m, aromatic) I 5.73 (1 II, d, J XY = 9.5cps CHOAc) • 

• 58 and 4.25 (2 II, doublets J e 12.0cps, CH20COPh), 3.68 

\ 
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(1 H, d, JA13=400 cps), 3010 (lH, dod, J AB=4 and 

J Ay=L5 cps), 2018 (3H, s, acetate) and 2005 (3R, s, acet­

ate) 0 On crotepoxide, synthetic methodsSa,b,c have been 

developed and even its isolation from Piper futokadzura 6 

has been reported, although no further work has since 

been carried out on Co macrostachys, except for an alkaloid 

screening test t.hat indicated the presence of tertiary and. 

quaternary alkaloids in the stem bark7 Therefore the aim 

of this project was to perform chemical investigation on 

the root bark, to see if crotepoxide is present here also, 

as the traditional plant lore places greater emphasis on 

the root bark than on the fruits or any other part of the 

planto 
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II. Chemical Composition and Biological Activities of the 

Genus Croton. 

This genus is well known in many countries for its 

medicinal activities and a lot of work has been reported 

in the chemical literature. The results have also been 

summarized. in chemical and/or phyto<~chemical reviews 8a ,b. 

The important classes of compounds mentioned are the 

terpenoids, alkaloids, flavonoids, saponins and tannins, 

as well as many other miscellaneous compounds. 

A. Terpenoids: Of the class, the diterpenoids are 

the most commonly isolated compounds of the genus. 11ono­

terpenoids, sesquiterpenoids, steroids and triterpenoids 

of only a few species have been reported as shown in 

Table I. 



Table 1. Terpenoids Isolated From Croton Genus 

Class 

Monoterpenoids 

and 

Sesquiterpenoids 

Diterpenoids 

" 

" 

" 

" 

" 

" Clerodane 

" 
" 

" 

" nor-'clerodane 

\" nor-' " 

Name 

~Pinene; Sabinene; 

1,8- Cineole. p-elemene 

2 - Hurnulene 

Camphor, isoborneol 

Caryophyllene; J'elernene 

Phorbol 

Phorbol esters 

Fhorbol esters 

Plaunol 

Plaunol A, B--

Crotofolin E 

Corylifuran and 

Crotofolin A. 

Diasin 

Draconin 

Crotocaudin 

Iso-Crotocaudin 

Crotonin 

In (Name of Species) 

C. argyrophyllOideS
9a 

C. Zehntneri
9b 

both species 

C. rhamnifolius lO 

C ... ' l' lla, b 
• ~l.q l.UIn 

C "1 12 " .... ave~s 

C. colurnnal'ls13 

14 Co sublyratus 

C. corylifolius lam15 

C. corylifolius16 

C d
' ,.17 

" l.asl.~ 

18 C. draco 

°a Co caudatus J 

" 
9b 

c.... ~~idu::;20a,b 

Part of plant 

Leaves 

Fruits 
U1 

roots 

whole plant 

root /1, sterns 

leaves " t;o!igs 

trunk wood 

stem-bark 

leaves & twigs 



Table 10 Terpenoids Isolated From Croton Genus (Contdo) 

Class 

Dito nor-clerodane 

Diterpenoid, nor-

furanoid 

" acid 

Name 

Dehydro-crotonin 

Eardwickicacid and 

methyl barbascoate 

Hardwickic a.cid and 

Il-dehydro 

hardwickic acid 

Argyrophilic acid 

" " Pimaroid, I Oblongifoliol and 

" 

" 

Steroid 

C13-compound of 

steriod origin 
Triterpenoids 

Five other iso­
pimaradiene deri­
vatives 

Cascarillin 

Nevenolide 

B-sitosterol 

Vomifoliol 

8-amyrin; taraxerol; 
. taraxerone, taraxeryl 
acetate 

Acetyl aleuri tolic acid 

In(Name of Species) 

C . 21 Co aJucara 

Co Californius22a 

Co oblongifolius22b 

Co argyrophylloides23 

Co Oblongifolius 24-27 

Co Cascarillaet 

Co neve us 28 

Co caudatus 29 

" ObIonqifolius 27 
~o 

Co SEarsiflorus 3O 

Co Lineari .s 3la 

Co trinitatus and 
Co 10batus3I15 

Co caudatus19a , 29 

,., oblor, ,ifolius 32 
~o 

Part of Plant. 

whole plant 

0\ 

stem bark 

leaves 

stem bark 
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The biological activities of mao}' croton species can be 

attributed mainly to their terpenoid composition, especially 

the di terpenoida in their various for.ms. 'fhis will be shown 

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

active dl terpenoid deri vatives ~T.l. th varied structures. 

Plaunol - diterpenoid alcohol 

13 from C. coll1nm.?..ll.~ 

an anti-digestive tract ulcer 

2. 
Me . M,e. CHfOH. MJe 
I ! ~CH20H 

Me'~~ 
Plaunol il, - d!terpenold lactones 

from c. sublyat.u,,:. 

anti-peptic ulcer 

Phorbol 12-tiglate, 3. 

13-decanoate .. diester 

from C. tigLult} 

H 

an ant.i.leukemic agent 

Me 

Me .. 

OCCMe::CHMe 

92C(CHz)aMe 
" Me 

H 

Me 
'H 

i"CHzOH 

~lkaloi 5: An anti-inflammatory alkalOid, ta5pin." (5) 

:las been is lated recently from C .•. ~lechl.~_ri 33 and from the 

late of <; •. dr.a<;:~m.Qicl~_s 34: It has . an unusual sh·ucture. 



It has been suqqesten. that it may be deriver) from apornhine 

precursors since arorphine alkaloin.s, thalipornhine and 

qlaucine, are foun'l in the leaves and twiqs of Co draconoideso 

All the alkaloids isolater1. from the genus so far have been 

classifier] in structure as anornhinp (Ii), nroaporphine (7), 
; 
, Rb 

mornhinan<iienone (R, 9) hases an·d reduced forms of these 0 

R 

-R 
2 
S· . ", ..... , 

f.J\I ..... CE 3 
I I A 

~ 

g . 

'R 
5 

r~any of the knmm alkaloids iSOlated from the qenus are qIven 

in Table ? ani' the bioloqicall.y active alkaloids are reported 

again in Table 40 



Table 27. Alkaloids isolated from the Genus Croton 

Structural type Name In (s?ecies name) 

Aporphine Taspine C. draconoides,34 C .. lechleri 33 

Thaliporphine, glaucine C. draconoidils 34 

~hlsonirine, hernovine, 

N-methyl hernovine, 

01°_ methyl hernovine, C. wilsonii8a 

Sparsiflorine C. sEarsiflorus 35 

Morphinandienone Sinoacutinc, norsinoacutine C. linearies, C. Elumier 
Sa 

Flavinantine, flavinine C. balsamifera, 

salutaridine and C. flavens Sa ~ 

dihydroaporhine Crotsparinine, n-~ethyl~ 

Crotsparinine C. sparsiflorus 35 

Proaporphine Crotonosine C.linearisL 
~ discolor Sa 

I -. 
I 

Pronuciferine C. linearisSla 
. 

N-methyl crotonosine C. plumieriSa 

Linearisine jacularine 

discolorine, jaculadine C. linearis~ C. discolor 13a 

Crotsparine, N-methyl-
Crotsparine, N O-dimethYJ-. , 

I Crotsparine C. sEarsiflorus35 

I 
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C. Flavonoids: Table 3 gives some of the recently isolated 

compounds of this class. 

Table 3: Flavonoids isolated from the genus croton 

Name of Flavonoid in (species name) 

Hexamethoxy xanthone C. californicus36 

(whole plant) 

Vitexin, saponaretin, orientin 

Iso-orientin, vicenin -1 C. Zambesicus 37 

Quercitin, procyanidin C. OblOngifoli~~6 

Rutin C S 'fl 39 . parsJ. orus 

D. Saponins: Of 26 species tested for saponins, 9 gave 

, 1 gb positJ.v8 resu ta' 

E. Tannins: These have been detected in or isolated from 

seven of sixteen species tested8b 

F. ~Iiscellaneous isolated or detected compounds: Dotrioctano1
28 

t ' 140 cro J.n- , fatty aCids 41 ,Sb, 1-triacontano1
22

, isoeugeno1, 

eugenol, P--cymol, angelic acid, citral, vanillin, catechin, 

4-hydroxy-hygric acid, crotonoside, sucrose and several common 

aminoacids
8b 

have been isolated or detected. 

Table 4 gives a summary of the medicinally important 

(useful and dangerous) compounds so far identified in the genus. 



Table 4. Biologically active compounds isolated from the genus croton 

Class of compound(s) Nam.e of compound In (species name) Biological activity 

Cyclohexane 

diepoxide deriv. Crotepoxide C. macrostachys 3 TU!llor inhibitor 

Essential oils Estragol 
trans-anethole, - methyl-isoeugenol 
safrole, camphor 
isoborneol, caryo-

zehntneri9b phyllene, .,...elemene ,... flavor -. 
Protein Crotin - 1 C. ti9:1ium40 hemolytic 

Diterpenoid(s) 13 
alcohol I 

Plaunol C. columnans 14 anti ulcer 
" lactones plaunol A,B,C,-- C. subl;lratus . 
~, acid argyrophilic acid C. argyrophylloide~ antimicrobial 
" ester phorbol 12 - tiglate- lla 13--decanoate C. tisluim antileukemic 

" ,I another phorbol 
tiS!liu.'!l oilllb derviative ester C. inflammatory 

" " A,."lother phorbol 
derivative ester C. flavens 12 esophageal cancer 

Alkaloid Taspine C. draconoides & 

C. Lechleri 33 , 34 anti-inflammatory 

Pronuciferine C. lineari1l 8.,a -

i 
Crotonosine C. Linearis and--

C •. discolor8a local anesthetic 
N"Hethyl crotsparine C. sEarsiflorus 35 hypotensive 

I 
I 
I 

..... 

..... 
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G. Crotepoxide: Returning to crotepoxide, the known 

component of C. macrostachys, relevant data have been re­

corded earlier and isolat.ion method. is given below in order 

to facilitate its separation and identification from the 

bark extract if it is indeed. present. 

Method of isolation of Crotepoxide~ An extract can be 

obtained from the plant material by extraction with diethyl 

ether, and the extract concentrated by distillation under 

reduced pressure. Treatment of the crude extract with 

n-hexane precipitates crotepoxide and similar compounds. 

The crotepoxide can be separated by filtration, dissolved in 

benzene, applied on silica gel and eluted with benzene to 

wash off the non-polar impurities. Elution with benzene: 

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

This can be concentrated and the impure crotepoxide obtained 

can be recrystallized from ethyl acetate ~ n-hexane to give 

colorless prisms (MP 1530
). 

This is only one of the many methods of isolation 

which was used to obtain crotepoxide from Piper futo-kadzura. 

It has also been isolated from the ethanol extract of 

C. macrostachys3, the details of ~,hich are not easy to perform 

here. The given method can be modified depending on the type 

of impurities existing with crotepoxide in the plant parts. 
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III. Results and Discussion 

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

Root~bark powder of ~_1ll.<l..G);.9..§t1!Q!"!.::L:'! packed in a 

glass column was eluted with diethylether. The 

solvent was removed by distillation under reduced 

pressure and a semi-solid product, yellowish in 

color VIas obtained. 

B. Fractionation of the semi-solid product: The semi-

solid product was applied to a silica-gel column and 

eluted successively with the solvents: hexane 

(500 ml), hexane-chloroform 9;2 (400 ml), 3:1 (400 ml) 

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

5,4, 1 (250 ml), 5 g 3: 2 (300 mJ.), 1: 1: 2 (200 ml), and 

1;1; increasing amounts of ethyl acetate (300 ml), 

and ethyl~acetate alone (200 ml). Fifty ml fractions 

were collected and a total of 63 fractions were 

eluted. On concentration of each under reduced 

pressure, the first 23 gave yellowish liquids and 

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

gave yellowish liquids, 35 to ~l gave yellowish 

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

(yellow in color). 

C. Purification of Compound A 

The solid from combined fractions 24·-29 was com-

pletely dissolved in hot acetone, filtered hot and 

left for a few days. A crystalline solid (mp 194-

o 
204 ) separated. This was recrystallized repeatedly 
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until long, needle"'like crystals of compound A 

(mp 210-212 0
) "rere achieved. (Figure 1). 

Figure 1 

Extraction and Fractionation of C. Hacrostachys 

Final Marc 

(discarded) 

1 
. 1-·23 

Root-bark pO~lder (250 gm) in column 
I 

1 
Diethyl ether eluate (3.1 L) 

toncen'","o" 

Semisolid extract (11 gm) 

1 Column separation (silica gel) 

8.6 gm. sample 
Nater eluate 

+ve quaternary 

alkaloid test. 

Fractions 

, ,/ 1 
30'c. 34 35-·41 42-63 

dissolved in acetone 

White crystals (mp 194~2040) 

recrystallization (acetone~ methanol 9;1) 

Compound A mp 210--212° (1.1 gm) 
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D. Char~cterization of Compound A 

The PMR data of crude A indicated a triterpeniod struc­

ture. The mass and infrared spectra (pp27, 28) of 

crystalline A (mp 210-212 0
) showed a molecular ion peak of 

-1 
426 and a hydroxyl f)lnction (3325 cm ) respectively. The 

PMR spectrum of the crystalline A was also taken (p29). 

The presence of 1 hydroxyl function was confirmed by 

acetylating the crude A (mp 200-207°) for 2 weeks at 

room temperature fol101Qed by 1 hr. of heating (boiling 

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

molecular ion peak of 468 (p30) and the IR (p31) showed 

no more peak of the hydroxyl function. Compound A gave 

a positive Leibermann-Burchard test and decolorized a 

solution of bromine in carbon--tetrachloride. All the 

triterpenoids of mw 426 were reviewed and those having 

mp range of 194-2170 were selected (structures 10 to 21). 



10. LUPE Ol 

Inp 214-21S"C 

11. EPILUPEOl 

mp 202'C 

12. JASMINOL 
mp 20S'C 

13.p-AMYRIN 
mp 19!1'C 

HO 

14. GLUTINOl 

mp 2tO-21:tC 

16 

~1? 

,9 

16. OENDROPANOXlDE 
mp 207'C 

17. SlMIARENOL 

mp 210'C 

HO 

lB, BAUERENOI. 
mp :WS'C 

HO 

19. ISOURSENOL 
mp 201·C 

HO 

20. MOTIOL 
mp 217'C 

21. FERNENOI. 
mp 1S4'C 

. 

.. ,... 
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Structure 16 was eliminated immediately because it 

does not possess any unsaturation. 

Comparison of the pr~R, MS and IR spectra of A with 

the available literature data indicated very close 

correspondence with those of structure 1042a,b, 43a,b. 

In the PMR spectrum of A, the vinylic protons were 

observed at C =4.6. The IR of A indicated a peak at 

1 H 30~0 cm- (= C~ ~tretching band) and a strong 

" 0,1 absorption band at 1640 cm ,both confirming the 

presence of a terminal olefin characteristic of 

structures 10, 11 and 12. Furthermore, the lupane 

skeleton VIaS confirmed by the major peaks of the MS (21S, 

207 and lSg) besides the mle peak at 426. This 

eliminated all the other structures (13-15 ~ 17-21). 

In adcJ.ition to the high melting point of A, the 

presence of 13 - OH peak in its IR data (1040 

the stretching vibration of the C~O bond) and 

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

cm~l due to 
rljllJ- 20.5 
l'D +26.7 

Structure 

12 was finally eliminated. by the following observations: 

a) Acetylation of compound A was difficult indicating 

that the hydroxyl group was not primary. 

b) The oxidation product of A, A-2, was found to be 

a ketone and not an aldehyde as was shown by the 

-'1 33 
IR of A-2 (absorption at 1715 cm (p. ). 



III 

E. Preliminary Investigation of Other Components 

1. Fluorescent Component. 1 Analytical TLC of semi··solid 

fractions 35-41 using hexane-'chloroform (b 1) revealed 

a fluorescent band (R
f

gO.l7). The best solvent system 

for this component was found to be benzene .. ethyl-

acetate (2d) in .,hich its Rf increased to 0.50 

This fluorescent component was then separated 

by preparative TLC. Nass spectral analysis of this 

component shmled an mle peak of 470. However this was 

found to be a mixture because, when water was added 

to it, the component separated into a colorless solid 

(B) and a fluorescent aqueous solution. On evaporating 

the water from the aqueous solution a trace compound C 

was observed' (Figure 2). 

Figure 2 

Fractionation of Fraction 35~4l 

35··41 

l"c (ethyl aeetate, 

Fluorescent component (Rf =.92) 

Scrapped, eluted with MeOH & TLC 

with benzene; ethyl acetate (2,,3) 
\ 

Fluorescent component (Rf~0.50) 

r·J-_·-1:la.te~_._:, 
'" Fluorescent, 

Insoluble 

Compound B 
H20 soluble compound 

. !Evaporation 

Compound C 
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2. QQaternary ~l~§lo~!U The water eluate of the Marc, 

left on the column after dietylether treatment, 

gave an orange brown solution. When tested with 

either Dragendorff or Mayer's reagents this solution 

gave an appreciable quantity of precipitate indicating 

the presence of quaternary alkoloid(s). 

Chloroform failed to extract the alkaloid(s) 

from an aqueous solution made alkaline to litmus 

with a saturated solution of sodium carbonate. 
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IV. Conclusion 

The major solid component of the d1.ethyl ether ex-

tract of the root-bark (as well as the stem-bark) powder 

of Co macrostachys was found to be lupeol (10). (The 

stem-bark was the first sample taken up in this project 

but it was abandoned because of its low yield in total 

extract, 108%, when compared with that of the root-bark 

404%)0 The presence of lupeol, as a major product is 

reported herein for the first timeo So far, no species 

of this genus other than Co macrostachys has been 

reported to contain even trace amounts of this compound 0 

The procedure that was developed for the isolation 

of crotepoxide from Piper futokadzura was used in this 

project. However no trace of the epoxide could be 

detected o It is therefore concluded that this compound 

is not present in detectable amounts in the root-bark of 

Co macrostachyso 

whether the presence of crotepoxide in the fruits 

and that of lupeol in the bark of the same plant 

indicates any biogenetic relationship between these two 

compounds is a question that is open for speculation 0 

Facts of mediCinal interest about l\1peol are given 

in the literatureo Lupeol is said to be effective in 

treating rheumatism and urinary tract infections. 45 

~!iles and Kokpo142bisolated and identified lupeol from 

the chloroform extract of the r.oots and leaves of 
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Sarracenia flava as one constitutent in this plant 

responsibl.e for antitumor activity against lymphocytic 

leukem:.a p~388. In an earlier work, lupeol (reported: 
20 

MP 210~212°, [~J;j + 25 0 ) was identified as one component 

of the chloroform extract of the stem-bark of Alnus 

46 Oregona (Betulaceae) responsible for antitumor activity 

against the walker 256 (5WA 15) tumor system. This shows 

that lupeol is a known antitumor agent. Therefore the 

activity of the root-bark powder of C. macrostachys 

against "Heshero l;·ekersa" may be due to its lupeol content. 

Eventhough the meaning of the Arnharic term "Nekersa" is 

often confused, it is sometimes used to describe certain 

types of cancer. However, even if the disease is 

bacterial in origin, again lupeol may be of some 

47 therapeutic value, because at least lupeol acetate , 

isolated from ~;ik.~'1ia monagasensis, was shown to be one 

of the compounds found active against stn~hylococcus 

.~~~ll~ and Candida albicanso On the other hand, this 

part of the plant contains many other compounds whose 

nature have not yet been identified; for example, the 

quaternary alkaloid(s) may possess similar medicinal 

activity. Therefore, it is impossible at this stage, 

to give conclusive results on the active principles of 

the root-bark of C. macrostachys that are responsible 

for curing spreading wounds. 
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V. Exoerimental 

P14R spectra were determined on solutions prepared in 

deuteriochloroform with T'11S as internal standard, using a 

Varian T-60 A spectrometer. IR of the solids in KBr 

pellets were determined using a Perkin Elmer model 727 B 

Grating spectrometer. Mass spectra of the solids dissolved 

in acetone were recorded on a Finniqan model GC/MS 3200F 

Spectrometer. Adsorbent used for column Chromatography 

was silica gel 60F254 (Herck) 70-230 mesh. Analytical 

and preparative thin-layer chromatography were carried 

out on 0.25 mm thick polygram Sil G/UV254 of 0.20 mm 

thick TLC alluminum sheets silica gel 601"254 (Merck)" and 

2mm thick silica gel PF 254 BM) respectively. Melting 

points were determined with Thomas Hoover Capillary 

Malting Point Apparatus. 

The first plant sample used for this project ~las the 

stem-bark bought from Markato. Then the root-bark used 

finally was obtained from the roots collected from Shoa-' 

st Sebeta (2,200 m elevation) on Feb. 1 1981. The root 

was washed with \qater to make it free from mud, slashed 

and the bark crushed well into small pieces, spread on 

cheese~cloth and sun dried for two days. This was ground 

in a blender and the powder was sieved in an SO-mesh sei ve. 

This was again separated from fine powder using a 50 -

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

mesh sieve, referred to as the root-bark powder, was used 
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for extractiono 

Extraction of the root~bark povlder of Co macrostachys 

A long glass column (34 cm by 5 cm diameter) was 

plugged with cotton at the bottom and a filter paper 

5 cm diamo) was placed over the cottono Five layers 

of 50 gmo each of root-bark powder (ioeo 250 gm) separated 

by filter paper were packed dry in the column 0 This was 

eluted slowly by diethyl ether and a total volume of 

3 liters eluate was collected over 24 hrs o Concentration 

of this under reduced pressure gave 11 gms (404%) of a 

yellowish semi-solid product 0 

Fractionation of the Diethyl ether extract 

The semi-solid product (806 gm) was thoroughly mixed 

with 10 gm of dry silica gel until a powdery mixture was 

obtained 0 Silica gel (90 gm) \~as packed with hexane into 

a glass column (2 cm diamo) The powdery mixture was 

transferred onto the top of the column and elution with 

hexane continued 0 Fractions of 50 ml each were collectedo 

The first fract.ion gave a brownish yellow concentrate 

which when treated with methanol gave a brittle solid 

(0052 gm) 0 The following 22 fractions (9 with hexane, 

8 with hexanel-chloroform (9g2) and 5 with the same 

solvent system (3:1)) gave yellow oils on concentration. 

The 24th fraction gave a yellowish-\-Ihite solid. Two 

further fractions with the above solvent (3:1) and 



24 

3 more fractions with same solvent system (3:2) when 

combined with fraction 24 gave 3.65 gm solid. Eight more 

fractions \"ith the above solvent (3.2) gave yellow oils 

and semi~solids. After 37 fractions had been collected, 

the solvent was changed to hexane: chloroform: ethyl 

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

6 were obtained by using the above solvent (5,3:2). Then 

4 fractions were collected by the same solvent (1:112) 

which was gradually made more polar by increasing the 

proportion of ethyl acetat.e as fractions 53 to 59 were 

collected. The last 4 fractions were eluted with ethyl 

acetate alone. 

Isolation of Compound A from fraction 24-29 

The solid obtained from fractions 24~29 (3,65 gm) 

was first stirred with hexane (lOml) and then filtered. 

The residue was then stirred with methanol and filtered. 

The resulting solid was dissolved in 20 ml hot acetone, 

filtered hot and left for a week. The hexane and methanol 

washings also were left open. Y·Jhite crystalline solids 

were obtained in all three (though only trace quantities 

were found in the washings). The crystalline solid obtained 

from the acetone solution was filtered and then repeatedly 

recrystallised from acetone methanol (9:1). Finally long 

needle~like crystals of compound A were obtained and the 

melting point improved from 194 - 204 0 to 210 - 2120. 

Compound A was observed to be highly soluble in the oily 
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products produced in the fractions just before and after 

fractions 24-29 0 Finally characterized to be lUpeol, 

compound A gave the following data: 

a CO(. 720 ,5 
MP: 213 - 214 0 (Lito 214 ~ 5 )" - 0 + 26.'" C,0.025 

in CH(1
3

) (Lit. [0I}5
5 

+ 27) 

PMR, (COC1 3 ' 
HZ) : 47, 52, 59, 64, 59, 49, 103 

(Lit) 46, 50.5, 57.5, 62, 57~59, 47.5, 102 

IR: (KBr) -1 
3325, 3080, 1640, 1040, 980, 890 cm g 

(Lit.) in C C1 4 & CS
2

): 3630, 3073, 1640,1040, 883 

f.lS: mle, 426 with major fragments at 218, 207 and 189 

(same as literature data 42b) 

~cetylation of compound A: Compound A (0.200 gm) was 

taken in a flask fitted with a reflux set up. ACetic 

anhydride (5 ml) and pyridine (Sml) were added and this 

was kept for OVer two weeks at room temperature, but the 

solid did not disappear during this time. The reaction 

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

and a homogenous solution was obtained. This solution 

was poured over 50 gms of ice in a beaker and stirred 

until hydrolysis of acetic anhydride was complete. The 

resulting solid suspension \~as filtered and compound A-I 

(1.8gm) was obtained. It was recrystallized from acetone 

and the acetylation proved by ms (468). Its mp was 

determined (213-14 0
), (Lito mp 217-218°) when re-

crystallized from ethanol). The spectral data are: 

PMR: (CDC1
3

, HZ) 46,51.5, (57.5),63,57.5,46,103 



(Lit) 49.5 - 52.5, 62.5, 56.5, 47.5, 102, 

-1 IR (KBr) em • 30QS, 1745, 1640, 1245, 1025.\ lOIS, 975 

(Lit.) in eel, & C~2)' 3071, 1640, 1243, 1026, 1015, 978 

MS, mle 468 

Oxidation of compound A with Jones Reaqent, Compound A 

(0.200 q) was dissolved in acetone (30 ml) and Jones 

rea~ent (2 ml) aoded and stirred for 2 hrs at room 

temperature. The qreenish prpcipitate was filtered and 

the filtrate diluted with water (50 ml). The resu,lting 

solution was extracted 5 times 'N'ith 40 ml portions of 

diethyl·~ether. The combined ether extract was twice 

washed with 15 ml of water and the ethereal solution was 

oried over anhyrirous ,Sodium sulohate and fJ,ltered. The 

filtrate wo.s concentrated under reduced pressure. The 

residue was (l,issolveri in benzene and applied to a column 

.of .111ca gel (10 q) packed in benzene. Elution was 

carried out with benzene. The first fraction, eluted with 

.50 ml benzene r vIas concentrated and the solid obtained ~Ias 

crystallized from methanol to give .I\.-<~ (mn 0 154--156 ), 

o [(;.120 
(Lit. mp 16o-l6R, ~ 

, 
CHCl ) 4B + 00.6

0 
(C, 0.5 in 3 

Compound A-,? needed, further purification but since the 
I 

quanti ty was sma I'! , the crude .,as used to obtain the 

follow1ng spectral data, 

p~m (Crl 3C1 3 , , HZ) 57, 61, 64, 64, 57, 102 

'Lit. for lupanone42 •a ) 56.5-58.5, 62.5, 65, 65, 56.5-58.5. 

46.5 

IR (KBr) 1641 3070 

Lit (in C Cl" or CHCl~) 1641 (C=C stetching) 3070 (C~H 

stretching) 
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