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A 8 S T R ACT 

Chemical Constituent of Euclea schimperi 

by 

zerom Tesfai 

Research Advisor: Dr, Ermias Dagne 

There are two indegineous Euclea species in Ethiopia 

of a total of nearly 20 species of Euclea in the world 

all of which are restricted to tropical and subtropical 

Africa, Eucl80 schimJ?erU (family Ebenaceae), known in 

Amharic os Dedeho, is used in Ethiopia traditional medi­

cine for the treatment of gonorrheae. 

The extract obtained from the root bark afforded 

seven naphthoquinones and two triterpenes, Five of the 

naphthoquinones are known compounds, these being 7-methyl­

juglone (N-i), neodiospyrin (N-2), 2-methylnaphthazarin 

(N-3), mamegokinone (N~4), and isodiospyrin (N-7). The 

other two naphthoquinones have not yet been structurally 

elucidated, The two triterpenes are lupeol (T-i) and 

unidentified triterpene (T-3), 

The extract from the stem-bark of g. schimperi 

yielded isodiospyrin (N-7), lupeol (T-i), and another 

unchar'lcterized triterpene (T-2). 

From previous phytochemical reports it appears that 

out of the known naphthoquinones isolated neodiospyrin 

(N-2) and 2-methylnaphthozarin (N-3) have not been re-



ported before from any part of the plant. Furthermore, 

the occurrence of naodiospyrin (N-2) from the genus 

Euclea is reported here for the first time, 
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INTRODUCTION 

The family Cbenaceae is mainly found in the tropics 

alld subtronics, occassionally extending into temperate 

areas. According to Hegnauer the family comprises seven 

genera namely Diospyros, Euclea, Maba, ancotheca, Rhaphi­

~'l!~, ~oy'e~, and I~t.r:.~C):J.~~ However, at present the 

family is ~enerally considered to be comrosed of three 

genera 2 Diosryros, Euclea, and LassiocarR~' Thus Maba; 

Raphidanthe, Royena, and Tetraclis are included under 

Q.iQspyros while O_'lcot.~ is included as a monotypic 

family. 

The Ebenaceae is usually placed in the order 

[benales, which includes some or all of the following 

families: Ebenaceae, Sapotaceae, Styracaceae, Lissoca­

rpaceae, Symplocaceae, Hopleast:1gmataceae, ond Soroco­

spermoceae. The Ebenaceae seems to occupy a unique posi­

tion in the order because it elaborates nanhthoquinones 

and their reduced derivatives 3• 

Many D~osQy'~s and ~~~lea species have been sub_ 

jected to rhytochemic~l studies, In many cases, the main 

reason behind these studies has been the role these 

plants ploy in traditional medicine systems of various 

societies. In addition the well known African ebony tree 

also belongs to the genus DiosYpros, i.e. D. ebenum. The 

first report on the clinical trials of ~. mollis4 extra­

cts showed octivity ag8inst hookworm. Harper5 et ~ 

rerorted the use of Diospyros species as fish poison and 
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as anti termites in some African traditional medicinal 

systems. Diospyro1 6 (67), which is important precursor 

in naphthoquinone biogenesis, was found to be responsible 

for tho anthelminitic effect of the fresh fruits of 

D. mollie. plumbagin (2), a naphthoquinone isolated 

from many Diospyros species is reported to inhibit the 
7 growth of several Sacharomyces. The same compound 

caused skin lesion and had an irritant and necrotic 

action on mice during the study carried out by Debray8 

~ £1. The leavos and soods of D. montana were also 

effectivo against many microorg~nisms in the study 

conducted by Goutam9 and co-workors. Tho constituent 

from Q. virg:i,niaQE. and D. usambarensis which was iden-

tified as 7-mothyljuglone (1), an isomer of plumbagin, 

was found to possess termicidal, molluscidal, and fun-

10 11 gicidal properties.' Similarly diospyrin (18), a 

dimer of 7-mothyljugJ.one, was also identified as the 

biologically activo constituent present in the bark 

extract of D. montana with growth inhibitory activities 

towards Enhrilich ascites carCinoma in mice;2 

Hitherto nearly 50 naphthoquinones and their reduced 

derivatives have been isolated and structurally elUCidated 

from the two genera Diospyros and Euclea of the Ebenaceae. 

nlese secondary metabolities are listed in Table 1, where 

the metabolites are arranqed according to increasing mole-

cular weights. The table contains 12 monomers (1 - 12), 

32 dimers (14, 16 - 46),.3 trimors (48 ~ 50), a totramer 

(51), and 3 motabolities (13, 15, 47) which belong to a 



S .No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

- ? -

new closs of natural product with 4-hydroxy-5-methyl­

coumarin unit as a substituent in the 1,4_naphthoquinono 

skeleton. The structures of all these metabolities are 

drawn in Fig. 1, 

Table 1. Ebenaceae naphthoquinones and their reduced 

derivatives arranged in order of increasing 

molecular weight. 

Name MF f'lW Structure Source Ref. 
No 

7-methyljuglone C11H80 3 188 1 £. mOlonxylon 13 

plumbagin C11H80 3 188 2 .Q. olliptifolia 14 

Epiisoshinanolone C11H120 3 192 3 .Q. canaliculata 15 

Isoshinanolone C11i1 12O 192 4 .Q. maritima 16 

Shinanolone C11H120 3 192 5 g. japonica 17 

C12HlOO3 202 6 D. melanoxylon 18 

C12HlOO3 202 7 .Q. melanoxylo'! 18 

2-Methylnapthazarin C11l'ieO 4 204 8 .Q. lyciodes 

sericea 19 

Diomelquinone A C12HlOO4 218 9 £. melanoxylon 20 

C12H100 4 218 10 £. melanoxylon 18 

C12HlOO4 218 11 D. kaki 21 

C12H100 4 218 12 D. usambemsis 11 

-13 Cyclocanaliculatin C21H1206 360 13 .Q. canaliculata 15 
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'fable 1 contd. 
~~ 

S.No Name MF MW Structure Source Ref. 
No 

14 Ebenone C22H1605 360 14 £. ebenum 22 

15 Canaliculatin C21H1406 362 15 D. canaliculate 15 

16 C22l-i1206 372 16 £. montana 23 

17 8iramentoceone C22i-11406 374 - 17 D. melonoxylan 24 

18 Diosryrin C22i-11406 374 18 D. mespiliformis 14 

19 Ellirtinone C22li1406 374 19 D. ell ip tHolia.. 14 

20 Isodiosryrin C22ii1406 374 20 9.. virginiane 14 

21 Momegakinone C22H1406 374 21 £. lotus 25 

22 Maritinone C22H1406 374 22 D. kaki 21 

23 Neodiospyrin C22H1406 374 23 D. kaki 21 

24 Rotundiquinone C22H1406 374 24 £. rotundHolia 26 

25 B-Dihydrodiospyrin C22H1606 376 25 £. montana 27 

26 Natelenone C22H1606 376 26 E. natalensis 28 

27 Te t rahyd ro dio spyrin C22H1806 378 27 £. montana 29 

28 C23i'11606 388 28 £. melanoxylon 30 

29 8atocanone C22H1407 390 29 ~ bstocana 31 

30 Celebaquinone C23H1806 390 30 g. celebica 32 

31 Diosquinone C22H1407 390 31 £. montana 23 

32 Isocelebaquinone C23H1806 390 32 D. celebics 32 

33 C22i-11407 390 33 g. ferrea 16 

34 C221-11407 390 34 D. montona 23 
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Table 1 contd. 

S .No. Name MF MVI 
Structure Source Ref. 

No 

35 C22H1407 390 35 D. montana 23 

36 Euclanone C22H1407 390 36 g. natalensis 33 

37 Diosindigo A C24H2006 404 37 fl.. baxifolia 34 

38 Diosindigo 8 C24H2006 404 38 fl.. colebica 35 

39 C23H1607 404 39 D. mannii 36 
-~-

40 C23H1707 405 40 fl.. morrisiana 37 

41 Eucleolatin C22H1408 406 41 g. lanceolata 38 

42 C24H 1807 418 42 2.. montana 23 

43 C22H1307Cl 4245 43 fl.. montana 23 

44 C2l'1608 432 44 fl.. morrisiana 36 

45 C24H1808 434 45 fl.. melanoxylon 39 

46 C22H1206C12443 46 fl.. montana 23 

47 Isml3ilin C31i-12009 536 47 D. ismaili 40 

48 Isoxylospyrin C33H1809 558 48 fl.. whyteoml 41 

49 Xylospyrin C33H1809 558 49 !h chloroxylon 42 

50 Galipinone C33H2009 560 50 g. notalensis 3 

51 Bisisodiospyrin C44H26012 746 51 Q. lotus 
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1.1 The. Chemistr:i. of Euclea 

Tho vast majority of nanhtholene derivatives 

found in nature ore qUinones, and the others ore 

mainly related naphthols or naphthyl others. In­

eroaslng numbor of o-naphthoquinones and binarhtho­

quinones have been found in recent years from di-
,13 fferont sources~ A large,number of nophthoquinonos 

are found in nature as yellow, blue or red pigments. 

The fundamentol Ilophthoquinone structures with tI,e 

ring numbering system are shown bolow: 

Naphthoquinanes and triterponoic!s VJero rel'o-

rted from plants belonging to the family Ebenaeeae 

starting from the early fifties. A areat numbor of 

nanhthoquinones were reported from 1?.i().".P-YJ:0s, tho 

largest ~enus of the family. The aceurence of dio-

spyrol and naphthaldehydes in Diospyros molli! and 

D. obenum was noted in the e~rly reports. 56 ,57 

The nenus El!clea r:lttracted the attention of 

phytochemists since 1969 when the first rO!,ort on 

the occurrence of naphthoquinones in the aenus 

appeared. The chemical investigation of Euclea 
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by Alves et ~ 44 resul'ted in the isolation and chC1rclCte­

rization of 2_methylnaphthazarin (8) a compound which 

was previously described by MacB'eth ~ El :i.n 1935. 

Van der Vijver and co_worker1 examined three Euclea 

species together with other Oiospyros. The study reve­

aled the presence of 7-methyljuglone (1), diospyrin (18), 

nnd isodiospyrin (20) from different parts of the plants. 

These compounds were previously rer>orted from other Oio-

sryros species. 

In 1973 the phytochemical investigation on E. pse';l.­

debenus by Ferreira and co_workers45 reported the iso­

lation of five naphthoquinones namely 2-methylnaphtha-

zarin (8), diosindigo A (37), mamegakinone (21) I 7-methyl­

juglone (1) and euclain, Euclain was proposed as a 

23 3,6'-dimer of 7-methyljuglone. However, a later study 

proved it to be identical to diospyrin (18). Diosindigo 

A is a compound previously isolated by Musgrove and 

Skoyles 34 from D. baxifolia. 

James46 investigated S. natalensis, a plant used by 

people for toothache and headache remedy. The study 

ended up with already known compounds of Euclea s~ecies. 

But the previous claim for the confinement of naphtho­

quinones in the roots and fruits was found not to be 

general since this work showed the presence of naphtho-

quinones in stem extracts 

E. lonceolata by Ferreira 

as well. 

et a1 38 
Reinvestigation of 

led to the isolation 

of many naphthoquinones among which were 8'-hydroxydio­

spyrin (33) and a dimeric methylnarhthazarin (41). The 
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latter compound which was named as eucleolatin was the 

first example of a dime ric naphthazarin and was found to 

be either 3 - 6' or 3 - 7'-dimer of 2-methylnaphthazarin. 

Lopes47 rO[lorted many known naphthoquinones from the 

chloform extracts of the root bark of E. lanceolata. 

Ferreire and co_workers48 investigated E. pseudebenus 

and reported the presence of 8'-hydroxyisodiospyrin (34) 

to~ether with other na~hthoquinones. 

In 1974 Van der Vijver and Gerritsma49 studied four 

EuclQD species namely E. notolensis, E. divinorum, 

E. crispa, and E. schlmreri. 7-methyljuglone (1), mame 

90kinone (21), diospyrin (18)" and isodiospyrin (20) 

were the compounds isolated from each species. The 

first two species have been reinvestigated by different 

workers and resulted in the isolation of several more 

compounds. The last species, i,e., !L.....schimperi has 

been the subject of reinvestigation in this study and 

we report the isolation and characterization of addi­

tional compounds (see Results and Discussion). 

Fausto ~ El,50 studied E. natalensis a plant known 

in Africa folk-medicine. Unlike previous studies Which 

focused on naphthoquinones. this study paid attention to 

triterpenes, another closs of secondsry metabolites 

common to the Ebenoceae. The workers rel.orted the iso-

lation of J.-mnyrin lupeol, uvool (as diacetate) 

betulin, ursolic ac~d, and sitosterol (structures are 

given in Table 2), Identification of lupeol (57) 

betulin (55), biramentaceone was also reported from 
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E. divinorum and E. nstslensis by Lopes and paul~l 
28 I<ing ~ ~ chnr'scterized a new natural product named 

natelenone (26) from E. natalensis. Natelenon (26) is a 

dihydrodimer of 7-methyljuglone (1) in which the two 

halves are linked by two carbon-carbon bond to give a 

fused tetracyclic structure in which one ring carries a 

methylene bridge. The final structure was proposed from 

X-ray crystallographic analysis. 

Cruz Costa ~ ~b, reinvestig8ted E. divino rum and 

isolated (Iiosindigo A (37), 2-methylnaphthazarin (8), 

7-mothyljuglone (1), and diospyrin (18) together with 

two tritet-penes of the lupane series, i,e" lupeol and 

betulin; In 1977 Ferreira 33 et p'l rerortecl a new 

natural nroduct euclanone (36), a trimer which was 901i­

pinone (50), and other already reported naphthoquinones 

of r:benaceoe. G81ipinone is a tri~er of 7-methyljuglone 

where the three units probably l~~ked C-8 - C-8' and 

C-3' - C3", This compound was rreviously isolated by 

VijVer26 from 0, gal.Qit'1.~io Euclanone is 8 new climer of 

7-methyljuglone and methylnaphthazarin which is isomeric 

with 8'-hydroxydiospyrin, Its final elucidation was 

obtained by X-roy crystallographic analysis. 

53 The latest repol;t on f.ltcJ.El<'l species was by Khan 

in 1985, The root bark extracts of S":_~.9!:9}e~ gave 

4,8-dihydroxy-6-methyl-1-tetralone (5), Structure of 

this tetrolone was confirmed by oxidation of (5) to 

7-methyljuglone, and subsequent reduction to the 

natural tetralone. 
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1.2 Biogenesis of Naphthoquinones 

The biogenesis of naphthoquinones had not been 

paid attention to until recently although fully 

structurally elucidated compounds belonging to this 

class43 have been known for qUite a whil.e. Hence, 

the biogenetic pathways leading to the form~tion of 

naphthoqUinones in the Ebenaceae are not fully 
54 understood. However, Leistner proposed three 

principal pathways by which nanhthoquinones may be 

derived in higher plants. These include: 

i. The acetate-polymalonate pathway; 

ii. The rhonylalonine-thyrosine pathways; 

iii. The shikimate acid-o-succinoylbenzoic acid 

pathway. 

Biological and phytochemical eVidences ap~eBr 

to favor the hypothesis that the quinones in the 

Ebenaceae originate from acetate. The structural 

features of the naphthoyl and naphthoquinone deri­

vatives of the genera Diospyros and Eucl~ clearly 

suggest that they are formed from acetote-polymalo­

nate units 3 through acetyl-coenzyme A(eOA) and malo­

nyl-eOA. 

The biosynthetic process that involves the 

head to tail condensation of acetyl eOA with appro­

priate numbers of malonyl eOA leading to subsequent 

formation of polyketomethylene (63) is suggested from 
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experiments with 14C_Iabelled acetic and malonic aCids. 

The chain is folded and cyclized to give the correspon­

ding phenolic products (5), (64), and (4) as shown in 

Scheme 1. 

Feeding experiments by Durand and Zenk 55 with young 

shoots of Plumbago europaea L. confirmed the heavy 

incorporation of labelled acetate and malonate into 

Plumbagin (2), In contrast to these observations 

shikimate, L-methionine and mevalonic acid incorporation 

was very insignificant. These experiments sug~est that 

the polyacetate pathway may very well be the most likely 

route in operation in the Ebenaceae (Scheme 1) since 

related naphthols and reduced methyl 1,4-nanhthoquinones 

such as shinanolone (5) and isoshinanolone (4) were 
. 15 16 isolated from Diospyrs spec1es, ' 

The mechanisms proposed for the formntion of dimers, 

trimers or tetramers found in the Ebenaceae are based 

on speculation rather than on eXperimental results. 

These are believed to arise as a result of phenolic 

oxidative coupling of two or more monomers by a radical 

pairing reaction. This coupling process is considered to 
, 

be initiated by removal of an electron from a phenolate 

anion to give a radical intermedi~te which, by delocali-

zation of the unpaired electron activates pOSition C-6 

or C-8 (scheme 2), The form~tion of all dimers of poly­

mers linked at C-6 and C-8 can be easily rationalized in 

terms of the presence of a 5-hydroxy group in both mono-
3 mers, 
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suggested by T0zuks_~u ss interm0diote during the form~tion 

Df dimara linked at C-2 ~r C-3. It 1s likely that mast 

had occtH'Ted before that stage, as in the caS6 of· 

c: " 01 
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1.3 Spectral prQJ2.erties of Naphthogu:i.nones 

The early work on structure elucidation wos 

mainly dependent on the preparation of derivatives, 

degradative experiments, and in some cases on syn­

theses. However, with the advent of modern spectro­

SCopic techniques, elUCidation of compounds depends 

very heavily on the interpretation of spectral in­

formotion. The four important sl'cctroscopic methods 

for naphthoquinones, like other secondary metabo­

lites, are ultraViolet-visible, infrared, nuclear 

magnetic resonance, and mass spectroscopies. The 

important features of each of these four methods 

pertinent to naphthoquinone structural investi­

gations are briefly discussed below. 

1.3.1 Ultraviolet-visible spectre56 

The diagnostic features of the electro_ 

nic spectrum of a 1,4-naphthoquinone which is 

unsubstituted in the ben~enoid ring are: 

i. intense benzenoid and quinoid elec­

tron-transfer (E.T) bands in the 

240 - 290 nm region ( «13,000 - 25,000), 

ii. a benzenodd E.T. band at about 335 nm 

of medium intensity (~2600 - 3200), 

iii. a 4uinoid E.T. band in the 330 - 450 nm 

region of low to medium intensity that 

is generally observed for 2,3-disub­

stituted compounds, and 
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iv. a broad local eXCitation (L.E.) band of low 

intensity (Ii <'.100) in the 400 - 500 nm region 
-"if 

attributable to the n-II tranSition of the 

quinone carbonyls. 

In 1,4-naphthoquinones with hydroxyl group in posi­

tion 5 (most of the naphthoquinones of the Ebenaceae are 

of this type), e.g. juglone, the salient features are: 

i. intense benzenoid and quinoid E.T. bands in 

the 240 - 320 nm region ( ': 7000 - 20,000), 

ii. a benzenoid E.T. band at about 425 nm 

(~ 3000 - 5000), and 

iii. a quinoid E.T. band in the 320 - 420 nm region 

«" 1000 - 2500). 

The benzenoid E. T. band in juglone is not signi fi­

cantly changed by further benzenoid substitution with 

the exception of urther o-and p-hydroxylation. Naphtha­

zorins, with two peri-hydroxyl nroups, are characterized 

by a combined benzenoid and quinoid E.T. band in the 

region 270 - 350 (i 10,000) due to tautomeriC phenomena. 

1.3,2 Infrared spectra43 ,3 

The carbonyl frequencies of q'linones are 

useful diagnostic aids in structure determin-

ation, The carbonyl frequency is lowered by 

hydrogen bonding and by substitution either on 

the quinoid or on the adjacent banzanoid ring 

,+1 or<+M groups, The carbonyl frequency is 



raised by :-M substituents and by steric stradn, ~oth of 

which are relatively rare in natural quinones. 

Chela ted quinones are numerous, and can be recog­

nized by their displaced carbonyl absorption together 

with the downward shift in hydroxyl frequency (o-hydro­

xyquinones) or the absence of hydroxyl absorption'in 

the 3300 cm- 1 region (peri-hydroxyquinones). In the IR 

spectra of 5-hydroxy-l,4-naphthoquinones, three chara­

cteristic absorptions are observed; at 3420 - 3440 cm- 1 

(sometimes obscured), due to the hydrogen bonded hydro­

xyl group, and two adjacent bands between 1630 - 1670 cm- 1 

which are assignable to free and hydrogen banded carbonyl 

groups. These bands shift bathochromic&lly in basic 

medium. 

1,3.3 Mass Spectra 

Narhthoquinones break down in a well-defined 

manner upon electron impact, and plausible struc­

tures can usually be assigned to the most abun­

dant fragment ions~7 In most cases the molecular 

ion forms the base peak. The appearance of an 

abundant ion mjz 104 (b) and its decomposition 

products mjz 76 (d) and mjz 50 are characterstic 

naphthoquinones with no benzenoid substituents 

(Scheme 5). On the other hand substitution in 

the benzenoid ring causes these peaks to shift 

to the appropriate higher mjz values. Partial 

or almost total shift of the mjz 104 to mjz 105 

corresponding to the benzoyl ion is observed for 

C-2 or C-3 hydroxy substituent. 
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• 
The "ftNMR @p<;ctrum !lIf 7-me-thyljtlghne (11 is 

s~lv.d singlet ~nd the hydrexy pr.t.n resenates at 

hwer field ( 11.82) be<::CiU",Il'l it is hydrege'n-bound.,d. 

A typical met. coupling (J • 1.5 HZ) ia ••• igned t. 

quinoid prat.ns thBsB appear 8' B ~in91et unless a 

7, j £, 

riv."tives in stt'uc,tunl .. lucidllltiQn" They mn<ld thElt 

the pesiti.n .f the signal far the 5-hydr.xy-pr.ten 

depends .n the nature and lacatian .f the Bubatltuenta 

present. Tht'< ch .. ng<Js in the Va1tH" ilif th", 5-hydl'!lIxy­

pr®t"n ariS?l8 fnJln th" additive "ff",ct <ilf ,he tndi-

, , 
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vidual substituents. These effects, in terms ryf numerical 

values, were calculated by substracting the juglone hydro­

xy-proton shift (J 11.87) from that of the monosubsti­

tuted juglone or, in some cases, the shift of a substi­

tuted juglone from that of a juglone with one more sub­

stituent group. The substituents effects are shown in 

Table 3. 

Table 3. Contribution by substituents to the chemical 

shift of C-5 hydroxy-proton in juglone 

Contribution (ppm, in CDCI 3) 

substituent C-2 C-3 C-6 C-7 C-8 

Me +0.6 +0.14 +0.35 -0.05 

CI -0.9 -0.21 +0.75 +0.69 

Br -0.9 -0.22 

OH +0.41 -0.83 +0.20 +0.51 

As the majority of the naphthoquinones isolated 

from plants belonging to the Ebenace~e are the oligomers 

of 7-methyljuglone (1), with an additional few based on 

2_methyljuglone (plumbagin), deduction of the various 

linkages between the monomers is very important with re­

spect to structural elucidation. From the published 

l HNMR 3 data of 7-methyljuglone dimers, attempts have 

been made to correlate the chemical shift of the 

5-hydroxyproton with the mode of linkage of the dimer. 
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thus; if the linkDge occurs through the benzenoid ring 

(C-6 or C-8) of one of the two 7~methyljuglone units, 

the 5_hydroxyproton of thet moiety resonDtes at a lower 

field, with a ~ value -,/ 12,0. In contrast, if the 

linkage is on the quinoid ring (C-2 or C-3), the 

value of the 5-hydroxyproton of this unit could be less 

than 12, Correlation of 5-hydroxy-proton with various 

kinds of linkage is depicted in Table 4, 

Table 4. Contribution of difforent linkage nosition to 

the chemical shift of C-5 hydroxy-proton of 

7-methyljuglone in dime ric derivatives 

Contribution (ppm, in CDCI 3) 

Linkage type C-2 C-3 C-6 C-8 

Q-Q -0,02 -0,13 

8-8 +0,20 +0.58 

Q-B +0.07 -0,12 +0.29 +0.46 

+ Hydroxy proton in 7-methyljvglone as 11.82 

++ Q = quinoid ring I benzenoid ring 

On top of this, one can usa the resonance position 

of 7-methyl protGns for obtaining information regDrding 

the linkage type (TobIe 5). 
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Table 5, Chemical shifts of 7-mBthyl~rotons of dime ric 

derivatives with different linkage 

Linkage Type 

Q-Q + 2,45 - 0,03 

Q( a) -B( b) ( a) 2 , 44 (b) 2 , 30 

+ 2,02 - 0.03 

1.4 The Objective of this Study 

The genus l;u.<21£§ has only attracted the atten­

tion of phytochemists since 1969 when the first 

study of naphthoquinones of .~uclea sp. appeard. 

Since then many naphthoquinones have been isolated 

from E. lenceolata, E. natalensis, E. divinorum, 

E. schimperi, E, pseudebnus, E. crispo, E. undulata 

etc" Some of these narhthoquinones were reported 

as new natural products. 

The genus Euclea, unlike Diospyros which is the 

largest genus of the family with about 500 speCies, 

has few species under it. The botanical information 

reveals that the genus conSists of not more than 20 

species. The distribution of the species of this 

genus is mainly in Africa particularly in the south­

ern part of the continent. In contrast, Diospyros 

species are widely distributed in Asia and Africa, 

In r:thiopia there are two indigenous Euclea species 
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namel y E. schimpe ri .( A .DC) DElndy and E. divino rum Hie rn. 

In this sturly we hDve reinvestigated E. schimreri 

(A.DC) Dandy. The plant is widely distributed in 

Ethiopia and is known in Amharic as "Dedeho". It is 

used in traditional medicine as remedy for Gonorrhea 

in southern part of the country. The only phytochemical 

report on the plant in the literflture was by Van der 

Vijver et a1 49 on the roots, stems, and fruits of 

E. schimneri (A.DC) DElndy var dephnoids (~iern) De 

Winter collected from South ;\frica, The study resul ted 

in the isolation of 4 napht~quinones namely 7-methyl-

juglone (1), mamegakinone (21), diospyrin (18), and iso­

diospyrin (20), Although pentacyclic triterpenes have 

been reported from the family, VEln der VijVer ~ ~49 

c1ic!not report from any part of the r:>l[mt investigated. 

The study claimed ElIsa the absence of naphthoquinones 

from the stem. 

The main objective of the present study is to re­

investigate different parts of the plant because of its 

importance in traditional medicine of Ethiopia. 
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2. RElULTS A'~ DISCUSSION 

preliminary screening of the EtOAc (root barks and 

chloroform (stem bllrks) extracts of Euclea schimee!:.!. 

(A.Dc) Dandy collected from tlerha ~ete (Shoa region) 

indicated the presence of a number of nnphthoquinonos 

')nd trite rrene s afta r spraying wi th ale. KOH "lnd 

Lieberman-Burchardt reagents, respectively. 

'The EtOAc extrncts of three different portions of 

the root barks of E. schimperi under reduced pressure 

yielded each a residue which after chromato]raphic 

sepArAtion on a si l icol gel column (see Experimental 

part) afforded seven nqphthoquinones (N-1 - N-7) qnd 

two triterpenes (T1 and T3). Flow ch9rt for the extrac­

tion nnd sep~ration method is denicted in Fig. 2. Simi­

lArly the chloroform extract of the stem bnrk gavo 

after the usunl chromatogranhic sep~rAtion one naphtho­

quinone (N-7) And the tritornenes T1 And T2 (see flow 

chart in Fig. 3.). 

Five of the naphth04uinones N-1, N-2, N-3, N-4, 

and N-7 are known compounds which correspond to 7-mothyl­

juglone (1), neodiosryrin (23, 2-methylnaphthazarin (8), 

mamegakinone (21), nnd isodiospyrin (20), respectively. 

We report here the occurrence of N-2 8nd N-3 in 

E.. schimpe!:1 for the first time. 0no of tho rare dimors 

N-2 or neodiospyrin (23) isolated here is 0 new record 

for the genus Euclea. The remaining three known compounds 

mentioned above hove already been renortod from the plant 
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by Van der Vi.iver 8t al. 49 evonthough VAn der Vijver's 

work showed the absence of any naphthoq'Jinone in the 

stem bark of the plqnt, we were able to isolnte isodio-

spyrin (N-7) frem the stem b8rk of the plAnt. 

The remaining two narhthoquinones, N-5 and N-6, 

have not heen elucidated due to lack of necessary data. 

rreliminary datA on N-5 is presented in t~e text. 

Relarding N-6, no data is sofnr genernted due to solu~i­

lity BS well as volatility nroblems. 3ut the methylether 

derivntive of 1-.'-6 g<we \~ w-m but failed to give [H1S 

which hampered the structure elucidation at presnnt. 

Out of the three triterpenes T-l is identified as 

lupeol which has not been ronorted from the parts of 

the plAnt we hove investigated. The remAining two 

triterrenes h[)ve been sent for high res'.11ution Nt1R nnd 

t1S. 

The chnrActerizntion of t~ese comnounds hnve been done 

mainly by spectroscopic methods. The spectrAl and 

nhysical dAtA of the known compounds isolated have been 

compared with those reported in the litorature. In some 

cases characterization was augmented by direct comparison 

with aut:entic samrles. 
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Table 6, Rf and colour reaction of the compounds iso­

lated using solvent system II, P. 

Srots 

N-l 0,63 

N-2 0,56 

N-3 0,65 

N-4 0,62 

N-5 0.29 

N-G 0,60 

N-7 0.49 

T-l 0,40 

T-2 0.23 

T~3 0.22 

Colour reaction with 
alcoholic KOH 

rink 

pink 

Blue 

Violet 

purrle 

Pink 

rurnle 

Comround 

7-methyljuglono 

Neodiospyrin 

2-methylna rhthozarin 

t·1amcgBkinone 

Isodiospyrin 

Lupeol 
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Fig. 2. F~ow Chart for the Extraction and Isol~tion 

rrocedure of the Root Dark of E. schimpcri. 

rowdered nlant material 

Soxhlet extraction 

-----·-----·-1 ---'---------
I 

ret, Ether EtOAc axtd. 

extd. 1 cc (51g01) 

,~ 

93 fractions 

\ 

I I I 
fractions frDctions fractions fractions 

7-23 24-27 38-45 60-69 

J 1 
~ T-1 N-4 

1 v 1 "v~ 
N-1 N-2 N-3 N-5 T-2 N-7 

fr--ction 

93 

1 
N~6 
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Fig. 3. Flow Chsrt for tho ExtrBcti0n Bnd IsolQtion 

rrocedure of the Stem 9ark of E. schimreri 

1 
fraction 

4-10 

1 
T-l 

rowdered rl~nt material 

Soxhlot extraction 

wi th chloroform 

Oily brown residue 

CC (Sigel) 

38 fractions 

1 (" .------------ 1. 
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12-::>0 
.t. 

rTLC 
i 
N-7 

21-38 

T-3 
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2,1 Characterization of N-l as 7-methyljuglone(1) 

It is 0 reddish compound, rocryst~llized from 

n-hexane, mp 122_1240
, The UV spectrum showed absor­

ption maxima at 218, 253, and 423 nm, These maxima 

shifted bathochromically to 263, 292 sh, and 539 nm 

when sodium hydroxide solution was added. These 

values showed a l,4-naphthoqUinone moiety. The IR 

(KBR) spectrum showed characterstie ~onds a, 1635 and 

and 1680 em- l which wore due to hydrogen bonded and 

free carbonyl functions, caspectively. 

The lH NMR (90 mHz. COCI 3) spectrum (Fig. 4) 

showed a singlet at ~ 2.50 (3H) which corresnonds 

to aro~tio mo~"yl group. A two rroto~ singlot a. 

~, 6.97 are assignable to quinoid protons. The two 

broad singlets at ~ 7.15 (H) and [- 7.51 (H) can be 

assigned to two aromatic rrotons which ore meta to 

each other. The down field chemical shift of the 

latter proton relative to the other one was caused 

by the cllrbonyl function which is peri to the 

proton. A down field singlet at b 11.89 is attri­

butable to the bonded hydroxy function. 

The HRMS revealed the molecular form~la as 

C11H80 7 with a molecular weight of 188. The major 

+ fragment ions appeared at 160 (M -CO), 134 

+ + (M -CO-C 2H2), and 106 (~1 -2CO-C2H2). The fragmen-

totion pattern of N-l is shown in Scheme 7. 

All the above spectroscopic data comnly with 



I 

/ 
/ 

I 

Oil 

-------- ---) 

mj z I 06 ( B 1)/0 1 



< l . 1,1 

" I 
, 
I jj 

I I . -" -, , 

.' ~ '''' 

c. 
: :;" ',' .. " 
~ ~, . 

" 

" "." ", , . 

'1 " 

.. 
.)' , 

L , 
0} "_1 0, VI )-.) 

.~ t.] 
~1 

J t-) ',j I· (;­

: . .il :)1'~ :-' :0 
>-'- C. (f) .JJ ..J 

':0 

., ::; ".\ ::~ ; ~ ;; 
'-; ,-, ;\.,,' 

'. " . '-', 

i.~ 

\.,.' 

l" !Tl ill 
.l) !: .-:'I 
") n I o -j i) 
:::; f;} -0 

f;) 

L'l "j 
n I 
:.r 3-
1-' :i) 

~ fT 
TJ-"i 
,;'1 -< 
) ---' 

,...," ' ..... 
r 

..-.• n 

- ! 

i , 

I 
I 

1 ' 
,I 



7-mcthyljuglone (1) which has been rerorted from many 

Diosryros and Euclea species, Its occurrence in 

E, schimrer::.i. was reported i)y Vsn der VijVer~9 

2,2 fbaracterization_of N-2 as Neodios~yrin (23) 

The compound is reddish-oronge in colour, 

decomposed ot 204_2090
, The UV-visi~)le spectrum 

hod Qbsorption maxima at 248, 292, 350 sh, and 

425 nm which subsequently shifted bothochromically 

to 292 and 528 nm upon addition of sodium hydroxide 

solution which is consistent with a compound with 

the ju()lone chromorhore, The IR (J<8r) s"ectrum 

whowed three bands Dt 3450, 1658, and 16L10 cm- 1 

which are indicative of the presoncy of hydroxy, 

chelcted an~l nonchelated carbonyl functions, 

respectivoly. The HRMS suggested the formula as 

C22H1406 (MW=374) , This srectrum revealed major 

ions at mjz 318 (2%), 331 (8~~), 134 (6(9~), '1nd 106 

(249~) which are exrectable fragment ions of 

7-methyljuglone dimer (Scheme 8), 

The lH NMR (90 MHz, CDCI 3) spectrum of N-2 

(Fig. 5) e)(hibited singlets at &- 2,30 and 02,47 

that are assignable to two benzenoid methyl groups, 

A singlet at 06,61 (lH) is tyrical of a quinoid 
, 

proton ond a singlet at (:7.12 (lH) is due to 

aromatic proton of 7-methyljuglone and it sug]ested 

that the linkage in the climer is from C(8') to 

either C(2) or C(3), Further surnort for the inter-
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nuclear linkage involving the C(S') position is hy the 
I 

appearance of an AG quartet ~ositioned at ~ 6.78 (lH) 

and (16.93 (lH) with coupling const'lnts of lO.l Hz. due 

to C(2') and C(3') ['/'otons, resrectively. One could 

envisage 81so the arene-to-quinone 1.inka:Je from the 

chemical shifts of the two methyl group as cleric ted in 

Tahle 5. The two broad signals at 6 7.25 (lH) and 

7.54 (lH) are assignable to ~ courled ar,mntic pro­

tons. The downfield Singlets at b 11.74 and h 12.20 

are due to the hydrogen-bonded hydroxyl protons at C(5) 

and C(5'), res!,ectively. Lillie 58 hels shown th:"t C(5) 

hydroxy qroup in 7-mothyljuglone system has a chemical 

shift of 11,72 when an aryl substituent is at C-3 of 

this moiety. Since l> 11.74 assigned to one of the 

hydroxyl Jroup in N-2 is very close to the value 11.72 

obtained from the work of Lillie, it seems very likely 

that the linka(Je in N-2 is C( 8') - C( 3) • 

The above presented eVidence is c'nsistent with tile 

structure assigned for neodiosryrin (23). To our 

knowledge, we isolated it here for the first time from 

the genus Euclea. The com~ound has nreviously been re_ 

ported from different Diospyros speCies. This w~s con-

firmed further from compnrison with authentiC samale. 

2.3 Chllr8cterization of N-3 as 2-~lethylnaphthazarin (01. 

The lH N~lR (90 i'lHz, CDCI 3) srectrum of N-3 

(Fig. 6) reveal.ed a qunrtet (J 1.'" Hz) at b 6.91 (11-1) 

which is attributahle to a Groton which is allylically 



ooupled with a mettlyl g~oup~ Suetl allylic coupled is 

ObSf"iVBd in compounds SUGh as pfumbagin (2) t' J.~ .. and 36,* 

A doublet [J 1.4 Hz) or 2,,25 (3H) is ass:!,gned to a 

methyl group which is coupled wi til the proton fIt 

"fh~ chemical shift at 7.21 (2H) 1s due to protons which 

appeared as s.inglat. The two don(lfield chemical shifts 

at 12.58 and 12.47 are assigned to two ch61~tad 

A 8 

'In agreement with this th. HRMS Buggested the 

ions at m/z 136 and 3DB are normally observed if the 

57 dihydroxy fforomatic ring of naphthaza"in system has no 

substJ.tuents. TIl<lSB ions fragment only fr'om stTucture A 

Dr 2-methylnBphthazarin. Further support comes from the 

.bsenca of ions at m/z 122 and 150 which otherWise, would 

come from structure B. The fragment8tion pattern is shown 
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1n scheme 9. 

The foregoing spectral data are compatible with 

2_methylnarhthazarin (8). The compound hes been previ-
. 19 19 ously isolated from D. lyciodes ser1cea, D. heterotricha, 

44 1 and E. lanceolata. Both the H NMR and HRMS information 

are also in close anreement to the value reoorted for 

2_methylnaphthazarin (8) in the literature 19 except low 

ion intensities in the MS. There is no prior report on 

the occurrence of this compound in E. schimQeri, 

2.4 Characterization of N-4 as MameQakinone (21) 

It is orange in colour which crystallized from 

o chloroform, mp 251-253. The UV-visible spectrum 

exhibited absorption maximum at 225, 251, and 440 

nm Which showed bathochromic shift upon addition of 

sodium hydroxide. The IR (KBr) spectrum showed 

signals at 3465, 1645, and 1670 'cm- 1 which indica­

ted the presence of hydroxy, chela ted and non-

cheleted carbonyl functions, resrectivoly. The 

HRMS suggested the molecular formula as C22H1407 

(MWc 374). The significant fragment ions at m/z 

135, 134, and 106 (Scheme 10) which are produced 

by the cleavage of an internal quinone ring of 

7-methyljuglone unit. 

The 1H N~1R (90 MHz, COCI 3) snectrum (Fig. 7) 

indicated a symmetrical dimer of 7-methyljuglone • . 
A broad singlet at b 7.13 (2H) is assignable to aromatiC 
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protons. A doublet (J 1.4 Hz) at ¢ 7.50 (2H) are due to 

aromatic protons which are peri to the carbonyl function. 

The singlet at b 2,11 (6H) are attributed to methyl 

groups in the aromatic ring. The downfield chemical 

shift at b 11,72 are due to two chelotod hydroxy group. 

These data suggest the linkage in the dimer to be quin­

one-to-quinone either through C(2)-C(2') or C(3)~C(3'). 

The two alternative mode of linkage correspond to 

biramentaceone (17) and mamegakinone (21), respectively, 

The position of linkage can be obtained from the chemical 

shift of the C-5 hydroxy protons of 7-mathyljuglone sub-

stituted with aryl group. An aryl substituent at C-2 of 

the 7-methyljuglone system would 58 be expected to give 

a shift at b 11.89 I'Ih 11 e a similar substituent at C-3 

would produce a hydroxy-proton shift of 11.70. The 

value observed for N-4 namely 11.72 is close to 11.70 

a 

which implies that the link between the two units in the 

dimer involves C(3)-C(3'). 

The spectral data ~resented above conforms with 

mamegakinone (21). Further support also comes from diffe­

rence in tIc comparison with authentic biramentaceone (17). 

This compounds has been reported from many Diospyros 

species. Van der VijVer49 also reported its occurronce 

in .. s. scbimpgLi. 

2.5 Characterization of N-7 as Isodiospyrin (201 

The compound forms orange plates from chloroform, 
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mp 225_2280 • The UV had absorption maxima at 252 and 

428 nm. These maxima shifted bathochromically to 293 

and 540 nm upon addition of sodium hydroxide solution. 

IR (K8r) spectrum like other dimers revealed bands at 

3400, 1660, am! 1640 cm- 1 which are due to hydroxyl., 

non-choletad and cheleted carbonyl functions, respecti-

vely. 

The 1H NMR (90 MHz, CDC1 7 ) spectrum (Fig. 8) of 
v 

N-7 oxhibited the presence of four vinylic protons and 

two of those appear as a sinqlet at 6.90. The other 

two are well separated from each other and appeared as 

an An quartet at h 6.75 and b 6.87 with a spin-spin 

courling constant of 10 Hz. It is thus obvious that 

neither of the quinone rings is involved in the linking 

of the two naphthoquinone moieties. Also thore is a 

signal at b 7.6 (H) for only one downfield proton in a 

peri rositlon to the carbonyl and the linkage must, 

thoreforo, be between the peri position of one naphtho­

quinone and the C-6 position of the other naphthoquinono 

moioty. Tho rem~ining one proton at h 7.3 can be assi-

gned to a proton flanked by a methyl and hydroxyl group. 

The two downfield chemical shifts at b 12.42 and b 12.01 

are assignable to two cheleted hydroxyl group. These 

hydroxyl group shifts are consistent with the value given 

for dimors havinq arene_to-arone linkage as discussed in 

the t(~xt. 

The compound showed the same tIc profile when compared 

with authentic isodiospyrin sample. Its occurrence in 
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E. schimperi was reported by Van der VijVer.
49 

2.6 P-reliminary, Data an N-5 

The comround forms yellowish plate from chloro­

form, mp 127-129? The UV snectrum showed absorption 

maxima at 405 sh, 378 sh, 351, and 238 nm which are 

indicative of narhthoquinone mOiety. The IR (KBr) 

revealed the rresence of cheleted and non-cheleted 

carbonyl functions from the bands at 1620 and 1650 

-1 ) cm res",ective _yo 

The lH N~lR (90 MHz, CDC1 3) sp-ectrum (Fig. 9) 

of N-5 exhibited two cheleted hydroxyl functions at 

~ 11.40 and h 11.43. Two methyl group signals appe­

ared as singlets at h 2.2 and b 2.24. Two proton 

singlets are observed at D 2.98 and D 3.0. The 

other signals outside the aromatic region are a 

triplet centered at b 4.1 (lH) and a broad singlet 

at b 4.75 (11--1). 

Further signals in the lH N~lR aro five singlet 

signals between 6.5 and 7.43 which are signals found 

in 1,4-naphthoquinones. 

The HRMS srectrum of N-5 suggested the molecular 

formula as C22H1606 (MW=376). The other major 

fragment ion appeAred at mjz 375 (5%), 359 (40%), 

358 (1009~), 338 (64.8%), 382 (22%), 188 (12.2%), 

135 (11.1%), 134 (8.7%), and 106 (11.2%). The 

latter three fragment ions suggest that N-5 is a 
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dimer of 7-methyljuglone. 

2.7 Identification of T-l as LUReol (571 

Colourless needles from methanol, mp 270-214? 

The compound was found identical (TLC, IR, mixed 

mp) with authentic lupeol. 
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3. EX PERIt1ENTI\L 

3.1 Moterials and Appara~us 

Melting pOints were determined on Kofler Ilot 

stage apparotus. IR spectra were measured for 

potassium bromide discs on Perkin-Elmer Infra-red 

Spectro-photometer model 7278, UV-visible absor­

ption spectra for ethanolic solutions with perkin­

Elmer model 555 spectrometer, 1H NMR for solutions 

in deuteriochloroform with Jeol 90 MHz and 250 MHz 

spectrometers (totramethylsilane as internal stan­

dnrd). The mass spectra were recorded on a high re­

solution mass spectrometer at 70 ev using direct 

probe insertion. 

I\nnlytical thin layer chromatogram were run on 

a 0.25 mm thick lnyer of silica gel and the products 

isolated were detected by their UV fluorescence and 

by spraying with 5% methnnolic potassium hydroxide 

(nnphthoquinones) or Lieberman-8urchardt reagent 

(triterrenes). prerar~tive layer chromatography 

was run on 2 mm thick layer of silica gel. Column 

chromatogrnphy was performed on silica gel 60 

(70 \-230 mesh) and Serhadex LH-20~ 

3.2 Solvent Systems 

The following solvent systems were used for 

thin layer, preparative layer, nnd column chromato­

graphyo The solvent systems are; 
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+ ( 48 : 1 : 1) I. petrol - EtOllc - HOIIC 
+ ( 46 : 3: 1) II. petrol - EtOllc - HOAC 

III. Methnnol - chlo ro fo rm ( 1 : 1) 

IV. F.Jenzene: ch 10 ro fo rm ( 1 :9) 

V. 
+ petrol - chloroform mixtures 

VI. + patrol - EtOllc mixtures 

+Fraction with a boiling point of 60 _ 80oC. 

3.3 plant Material 

Euclea schim[leri (II.DC) Dandy, roots and stems, 

were collected in 1987 from Shoa region near Morha 

Bete. II voucher specimen is kept at the National 

Herbarium, Biology Department, IIddis Ababa Univer-

sity under the Cipher Mesfin T. 6946. 

3.4 Extraction and Isolation of Compounds 

3.4.1 Extraction and Isolation of Compounds from 

the Root Bark of E. schimperi (II.DC) Dandy 

II. Dried ssmple (70 g) of the root bark was 

extracted in 'Soxhlet aprlD ratus with 

EtOllc for 18 hrs. The extract was 

filtered and coned. under reduced nre-

ssure to give 2.5 9 of oily brown residue. 

The residue was subjected to vacuum 

liquid chromatograrhy (VLC) nnd eluted 

with petrol-chloroform mixture (solvent 

system V) of increasing polarities to 
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give 28 fr~ctions each 100 mI. 

Frnctions 5 - 7 (20% chloroform) and 14 - 16 (50%) 

chloform) were combined and separately applied on 

silica gel columns (60 9 each). Eluting with petrol 

and mixtures of petrol-chloroform of gradually polari­

ties afforded from the former 3 mg of N-l (10% chloro­

form) and N-2 (2 mg) from the latter (15% chloroform). 

B. A second portion of 300 9 of the root of the plant 

material was extracted on Soxhlet first \'lith retrol 

(60 - 800
) followed by [tOAc. The EtOAc extract 

extract was eva~orated to dryness and the resulting 

residue (10 g) was chromatographed on silic8 gel 

column (250 g) eluting with petrol/chloroform 

(solvent system V) mixtures of increDsing polari­

ties. Ninety threo fractions each 75 ml were colle­

cted. 

Fractions 7 - 23 (30% chloroform) by PTLC 

(2 mm silica gel plats. solvent system I) displayed 

3 bands. N-3 (2 mg) was obtained from the bond with 

the highost Rf value. N-2 (4 mg] was obtained from 

the bond with the lowest Rf and N-l (5 mg) was 

obtained from the middle band. 

Fractions 24 ~ 27 (30?~ chloroform) afforded T-l 

(20 mg) which was further recrystallizod from MeOH. 

Fractions 38 - 45 (30~~ chloroform) after apply­

ing to a silicn gel column and eluting with increasing 

polarities of petrol/~tOAc afforded (solvent system VI) 
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N-4 (3 m9) in the 20% EtO/\c eluting mixture. 

The residue obtained from fr8ctions 60 - 69 

(40?~ chloroform) wns further rurified by PTLC (solvent 

system II) followed by passing through a Senhadex LH 20 

column (solvent system III) to yield N-5 (3 mg and from 

frnction 93 (10090 chloroform) N-6 (4 mg) w<)s obt8ined. 

C. A third portion of the root b8rk (300 g) w<)s successi_ 

vely extracted with petrol (60 - 80 0
) Dnd EtOAc. The 

pe t ro I extract w~s subjected to column ch romato[J rarhy 

silica oel ( 120 g) eluting with [)etrol containino in-

creasing amounts of E to/\c. A total of 38 f roctions 

each 150 ml we re collected. Frflctions 14 - 20 ( 109~ 

EtOAc) afforded N-1 (6 mg) and N-2 (5 mg). frflctions 

21 - 25 (15% EtOAc) yielded N-4 (2 mol. and fr~ctions 

26 - 28 (209~ EtOl\c) nave T-2 (60 mg). 

on 

The EtOAc extroct W8S chromatographed on silica gel 

column (200 g) and eluted with chloroform. Fractions 

6 - 20 afforded N-7 (3 mg), which was further purified 

by pTLC (solvent system IV). Fractions 24 - 42 gave N-5 

(4 mg) after purification using PTLC (solvont system II). 

3.4.2 Extraction and Isolation of Comrounds from Stem 

B8rk of E. schimQeri (A.DC) Dandy 

Stem b8rk of the fllnnt m8toriol ( 200 g) was 

extracted on Soxhlet 3nr'aratus with chl.o ro fo rm 

for 2 days. The residue (3 g) was chromatogrophed 

on silica oel (150 g) and eluted with aetrol EtOAc 
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mixtures (solvent system VI) of increasing polarities 

to give D total of 38 fractions, Fractions 4-10 

(5% EtOl\c) Twe T-l (10 mg), 12-20 (159~ [:tOl\c) 8fter 

purification using PTLC (solvent system II) afforded 

N-7 ( 1 mo), nnci 21-38 (209~ EtO/,c) yielded. 
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