
• f 

CHEMICAL CONSTITUENTS OF MACARANGA ANDENOCERAS 

AND THEIR CYTOTOXICITY AGAI~ST P-388 CELLS 


Auliya Ilmiawati,,·h', Yana M. Syah". Euis H. l-lakim il 

"Natural Product Research Group, Organic Chemistry Division, 

Faculty of Mathematics and Natural Sciences, Institut Teknologi Bandung, 


JaJan Ganesha 10, Bandung 40132. Indonesia 

hChemistry Department, Bogor Agricultural University 


Jalan Agatis Kampus lPB Dramaga, Bogor 16680, Indonesia 


*[-mail : ~ luli~l.illl1i ~ \\\ ~lli . li \'liluu. C(lJl1 

Diseminarkan pada acara : 
Joint Indonesia-UK conference on Organic and Natural Product Chemistry 


Universitas Gadjab Mada, 

Yogyakarta-Indonesia, 10-11 Dcsember 2014 


(Or. TutJ~ DWl 'W ). 

t<QNC! Panlha JOint cernf · 



./ 

CHEMICAL CONSTITUENTS OF MAC1RANGA ANDENOCERAS 

AND THEIR CYTOTOXICITY AGAINST 1'-388 CELLS 


Auliya Ilmiawati il 
. 
b
*. Yana M. Syah:J , Ellis H. Hakim" 

"Organic Chemistry Division, Institllt Teknolobri Bandung, 

./alan Ganesha 10, Bandung 40132, Indonesia 


bChemistry Department, Bogor Agricultural University 

./alan Agatis Kampus IPB Dramaga, Bogar 16680, Indonesia 


*E-rnail : <'l1lIia.ilrniaw3t i(u.vahc ( . C )111 


ABSTl{ACT 

.\ /acaranga, locally known as "mahang-mahangan", is one of the plant genera belonging to 
Euphorbiaceae family, consisting of about 300 species. Phytochemical investigation revealed 
tha t .1lJacamnga plants produce mostly prenylated tlavonoid and stilbene derivatives. Structural 
\ ari ation of these derivatives occurs as a result of the attachment of terpenoid substituents on 
\ ari \uS positions of aromatic rings. The terpenoid substituents identified include prenyl (C 5), 
geranyl (C 1O ). farncsyl (CI S), and labdanyl (C20) groups, as vvell as their chemical modifications, 
particularly on the prenyl and geranyl substituents. Some of the isolated compounds had been 
\ all! t'd for their biological properties, including as antioxidants, COX inhibitors, 
. hJt ~icities, and as plant growth regulators. In continuing our study on Indonesian Macaranga, 

i 01. tion of secondary metabolites from Macamngo (Indel1oceros collected from Manokwari. 
Papll . Indonesia. has been conducted. A new 11avonol derivative, macaflavonol (1) . together 
"ilh four known compounds, broussonol E (2), glyasperin A (3), kaempferol (4), and quercetin 
:; . has been isolated from the acetone extract of the leaves of this species. These compounds 

\\er obtained using severed chromatographic techniques. The structures of the isolated 
com pounds were identified based on NMR and mass spectral data. Cytotoxic properties of 
;: mpounds 1 - 5 were evaluated against murine leukemia P-388 cells, showing that compounds 

- 3 were strongly inhibited the cells with ICo 10 - 13 I'M. The presence of a pyran rIng 111 

mpound 1 could be important for cytotoxic activity. 

h('~ words: M({wrango ondenocer({s. cytotoxic, murine leukemia P-38g cells 
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IntroducHon 

The genus !V/acarC/nga (Euphorbiaceael comprises about 300 species, which its 
distribution covers the region from Africa and Madagascar in the West to tropical Asia, NOl1h 
Australia, and Pacific islands in the East [I], The presence of phenolic compounds, 
particularly flavonoids and stilbenoids derivatives, has been well documented (for examples: 
[2,3]), In our previous reports, we have disclosed the presence of isoprenylatecl, geranylatecl, 
and farnesylated flavonoids [4-~) and phenolic derivatives containing an irregular 
sesquitcrpcnyl sidc chain [9,1 OJ, from Indonesian Moc(/f'{/ng({, In continuation of these 
chemical investigation with the aim to find new bioactive compounds, we have examineci a 
species, M, odenocerus 7011., and succeeded to isolate a new isoprenylated flavonol, trivially 
name macaflavonol (1), together with four known flavonol derivatives 2- 5 (Fig, I), In this 
paper isolation ami structure elucidation of these compounds will be discussed, Also, 
cytotoxic properties of compounds 1 - 5 against murine leukemia P-388 cells will briefly be 
described. 

Experiment 

General e.\perimentul procedures 

NMR spectra were recorded with an NMR spectrometer of Agilent DD2 system 
r erating at SOO (II-I) and 125 ('e) MHz using residual and deuterated solvent peaks as 

rt: fercnc e standards. High resolution mass spectra were obtained with a Waters LCT Premier 
.'\ E mass spectrometer using positive mode of ESI. Vacuum liquid (VLCl and planar 
cenlnfugal chromatography (PCC) \vere carried out using Merck silica gel 60 GF 254 art. 7731 
and 7749, respectively. For TLC analysis, precoated silica gel plates (Merck Kieselgel 60 
GF2'-l. 0.25 mm) were used. Solvents for extraction and purification were of technical grades. 
which were distilled before used. 

Plant moterial 

The leaves of M. udenoceras were collected from Papua Island, Indonesia, in August 
::: U12. The plant was identified by the Herbarium of State University of Papua, Indonesia, and 
the voucher specimen was deposited in the herbarium. 

£-';fractio/1 and isolation 

The dried and powdered leaves of M. adenoceras (500 g) were macerated in acetone at 
r om temperature (3 x 3 L) and the acetone extract was evaporated under reduced pressure to 
gi \c semisolid residue (60 g). The extract was fractionated through VLC coloumn, eluted with /1

hn ane-EtOAc of increasing polarity (4: 1, 3: 1,7:3,3:2, and I: I) to give six major fractions A-F. 
Rc.'ractination of the fraction A (~20 mg) with sephadex 'UI-20 coloumn eluted with MeOH 
g '-I\ e eight fractions A I-A8, and on purificatioll of the fraction A6 using PCC eluted with CHCI 3

FtOAc (9: I) afforded macaflavonol (1) (3 mg). Refraetinatioll of the fraction B (I.S g) with 
. 'I' lladex LH-20 co\oumn eluted with MeOI-I gave sevcn tl'actions B l-B7, and on purification of 
he' fraction 135 using PCC eluted with n-hexane- FtOAc (9: I to 7:3) afforded glyasperin A (3) 
::: -{ mg). Refractination of the fraction 0 (1.2 g) with seph3c1ex LH-20 coloumn eluted with 
leOII give seven fraction (D 1-07) l1nd on purification of fraction D3 using pec eluted with /1



., 


run in 



• I 

table 1. MR data of compound 1 in acetone-dc,· 
No . 01-1 (multiplicity, J in Hz) 8 IIMBC (I II <=> 13C) 

2 145.5 
3 135.4 
4 175.1 

4i1 103 .5 
5 157.7 
6 109.3 
7 161.5 
~ 6.48 (s) 94.2 (-4a, (-6, (-7, (-8a 

8a 154.9 
1 ' 123 .2 
2' 7.85(d,2.1) 125.9 C-2. (-4'. (-6', (-9" 
3' 121.1 
4' 155.0 

S' 6.89 (d, 8.6) 116.6 C-I " C-3', C-4' 
6' 7.97 (dd, 8.6,2 . 1) 128.9 (-2',(-4' 

I " 3.47 (d, 7.0) 21.5 C-S, C-6, C-7. C-2", C-3" 

2" 5.29 (1m, 7.0) 121.0 C-4", C-5" 
3" 136. I 
4" 1 .~5 (s) 17.l) C-2", C-3", C-5" 
5" 1.78 (s) 25.9 (-2" , (-Y', C-4" 
1 ", 6.41 (d, 9.8) 122.0 C-2', ( -3', C-4', (-3'" 

2'" 5.68 (d, 9.8) 131 .2 (-3', (-3"', (-4"'. (-5'" 

3'" 77.3 

4'" 1.48 (s) 28.3 C-2 ' '', C-3''', C-5'" 

5 '" 1.48 (s) 28.3 (-2''', (-3"', ('-4'" 

3-0H 6.59 (s) C-2 , C-3. (-4 

5-0H 12 .10 (s) C-5, C-6, C-4a 
7-0H 6.2_6 (s) 

4 '" 

5" OH OH 

HO HO 
R 

OH 

OH 0 OH 
OH 0 OH 0 

(1 ) 

(2) R1 = OH , R;> = '\~ (4) R = H 

(5) R =OH 

(3)R ='<.~ R =H1 L ' 2 

Fig. I. The constituents isolated from !'vI. udenoceros. 



, , 

1* 

Cytotoxic properties of compounds 1 - 5 were evaluated against murine leukemia P-388 
cells according to the method described previously [II], showing their IC so were 10.52, 13.27, 
12.99, 33.18, and 67.69, respectively. Compounds 1 -- 3 ex hibited strong cytotoxic properties 
while compound 4, the unisoprenylated flavonoL was weakl y active, and compound 5 was 
inactive. Thus, C-isoprenylation at the rings A and B of the flavonol greatly enhances its 
cytotoxic properties. The presence of a pyran ring in compound 1 could be important for 
cytotoxic activity. 

Conclusion 

Five compounds have bcen isolated from Mocoranga Cll7denoceras, one of them is new 
co mpound, namely macaflavonol FOllr known compollnds are glyasperin A, brollssonol E, 
Kaempferol , and Quercetin. Macafl avonol, glyasperin A, and brollssonol E exhibited strong 
'ytutoxic properties \vhile Macaflavonol have highest activity, with IC so 10,52 pM . Kaempferol 

weakly active and Quercetin was not active. PresencL.: of pyran ring in maca flavon ol could be 
Important for cytotoxic activity. 
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