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Two new dihydroflavonol derivatives, macarecurvatins A and B, have been isolated from the leaves of Macaranga recwrvata (Euphorbiaceaae), along with the
known compounds diisoprenylaromadendrin, glyasperin A and broussoflavonol F. The structures of the new compounds were determined on the basis of
spectroscopic evidence. Upon eytotoxic evaluation against P-388 cells, macarecurvatin B showed strong activity with an ICsq of 0.83 pM.

Keywords: Macarecurvatins A and B, Flavanol, Dihydroflavonol. Macaranga recurvata, Euphorbiaceae, P-388 cells.

In our previous reports, we disclosed the presence of 1soprenylated
and geranylated flavonoids [1-4], and phenolic derivatives
containing an irregular sesquiterpenyl side chain, from Indonesian
Macaranga [3.5]. In continuation of these chemical investigations,
we have examined M. recurvata Gage and succeeded in isolating
two new dihydroflavenols, trnivially named as macarecurvatins A (1)
and B (2). together with the known compounds 6.8-diisoprenyl-
aromadendrin (3) [6]. glvasperin A (4) |7], and broussoflavonol F
(5) [8]. This paper discusses the structure elucidation of the new
compounds. Also, cytotoxic properties of compounds 1-5 against
murine leukemia P-388 cells are briefly described.

Macarecurvatin A (1), obtained as a yellowish solid, [o 2 +40.4
(¢ 032, MeOH), showed a quasimolecular ion [M+H] at miz
441.1902 corresponding to the molecular formula C,sH,30;. The
UV spectrum of 1 exhibited absorption maxima at )., 204 and 291
nm, and showed bathochromic shifts on addition of NaOH, AlCl,,
and NaOAc solution. In the 'H NMR spectrum, the presence of a
pair of doublets at &, 4.97 and 4.56, as well as a singlet of a
chelated ~OH group at &y 1197. are reminicent of a 23-
dihydroflavonol structure. This was substantiated by the presence of
a conjugated carbonyl group (8 198.8) and two methines of
oxycarbons (3¢ 84.3 and 73.3). The presence of five signals of
oxyaryl carbons (8¢ 162.7. 1597, 1587, 1464, and 1457)
suggested that 1 has the basic structure of taxifolin (= 5,7,3"4'-
tetrahydroxy-2.3-dihydroflavonol). Furthermore, by the observation
of four methyl singlets in the '"H NMR spectrum () 1.75. 1.64,
1.60, and 1.55), together with two vinyl (8;; 5.17 and 5.13) and two
methylene (8;; 3.32 and 3.24) signals, this compound should contain
two isoprenyl groups. In the aromatic region of 'H NMR spectrum,
three signals at &y 7.07. 691, and 685 were observed with
multiplicities consistent with the structural unit of the ring B of
taxifolin, and, l:()nse(ﬁuunt‘l}-'_ the isoprenyl groups must be located at
C-6 and C-8. Key H-"*C long range correlations found in the
HMBC spectrum, particularly from the chelated ~OH (8;; 11.97)
and the methylene (8, 3.32 and 3.24) signals confirmed the
assignment of structure 1 for macarecurvatin A. From the coupling
constant of H-2/H-3 (11.5 Hz, frans) and the sign and value of its
specific optical rotation, the stereochemistry at C-2 and C-3 was
determined to be 2R.3R [9].

4R1:H.R2:R3:\/“Y
5H1:H3:\/“\I/,H2:H

= B
2R=0H,R, = H, Rgzm

1R=0H Ry =

1w g

3H:H.R1:V"Y.R2:H

Macarecurvatin B (2). obtained also as a yellowish solid, has the
molecular formula C;,H;,05, deduced from the [M+H] 1on at m/z
509.2534. The UV absorptions of 2 had very similar charactenstics
to those of 1, and the NMR parameters in 2 (Table 1) also showed
charactenistics of the taxifolin structure. The presence of geranyl
and 1soprenyl groups m 2 was idicated by the '"H NMR signals of
five methyl singlets (8 1.58, 1.54, 1.54, 1.51, and 1.51), together
with three methine vinyl (8, 5.20. 5.12, and 5.02), and four
methylene (8 3.58, 3.16. 1.98 and 1.95) signals. Furthermore. a
singlet (8 6.07) of aromatic signals was found, suggesting that one
of the side chain groups must be located either at C-6 or C-8. In the
HMBC spectrum, the chelated-OH signal (&, 11.65) was correlated
with an oxvaril (8¢ 162.6), a quarternary (8 101.4), and a methine
(8¢ 96.6) carbon signals, showing that C-6 is unsubstituted. The
methylene signal that showed long-range correlations with the
oxyaril carbon signals (3 165.4 and 161.1) in the A-ring was a
doublet at &, 3.16, which, from its COSY spectrum, is part of the
isoprenyl group (8 5.12. 3.16, 1.58. 1.51). Consequently. the
geranyl group must be the side chain of ring B. From the presence
of a pair of ortho-coupled doublets (J = 8.4 Hz) at &, 7.05 and
6.82, this group should be located at C-2°. Analysis of HMQC
and HMBC spectra confirmed the assignment of structure 2. By
the same argument used for 1 (Jyops = 11.7 Hz: [a]p™ 4353
(¢ 0.24, MeOH), the stereo-chemistry at C-2 and C-3 was also
determined to be 2R, 3R [9].
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Table 1: NMR spectroscopic data of macarecurvatins A (1) and B (2).

Tanjung ef al.

Plant materials: Samples of M. recurvata were collected in August
2008 from the conserved forest of Rimba Pati, Pasaman, West

L, &y (mmelt., Jin Hz) 18 2, & (mult,.fin Hz) 2, ¢ N o d e H

T TR o Sumatera, Indonesia. The plant was identified by the staff at the
§ 456 : n “_;; 713 :?] E:l ”:?; 730 Herbarium Bogorie.nse. Bogor Botanicall Garden, Bogor‘. Indonesia.
4 - 1988 - 198.8 and a voucher specimen had been deposited at the herbarium.
4a - 016 - 1014
5 - 159.7 - 162.6 Extraction and isolation: The dned and powdered leaves (1.3 kg)
6 . 1090 6.07(s) 96.6 ’ ; po ; o RE
7 - 162.7 - 165.4 of M. recurvata were macerated with MeOH (2 times) at room
8 - 1082 - 108.5 temperature to obtain, after solvent evaporation, a gummy MeOH
Ba - 158.7 - 161.1 extract (85 g). The extract was redissolved in MeOH-water (9:1)
1 - 1301 - 1284 ) =200 i : c ,
3 707 (d. 1.9) s7 - 120.2 and was su;eesswely partitioned ||_1to n-hexane (53 g_) and }_-.t(l'_z'\c
3 s 1457 - 143 8 (17 g) fractions. The EtOAc fraction was then fractionated using
4 - 1464 - 1454 VLC eluting with mixtures of n-hexane-EtOAc (4:1, 7:3. and 1:1) to
5 6.91(d. 8.1 1158 682 (d. 8.4) 1133 i - . D Fract: N - -
pe 6.85(dd 8.1, 1.9) 1206 705(d.84) o6 give 4 major fractions A-D. llracnc-n A (20? mg), purified using
" 3.25 (d. 7.1) 218 3.16(d.7.3) 20 radial chromatography eluted with n-hexane-EtOAc = (9:1 and 4:1),
» 5.13 (tm, 7.1) 1231 512 (tm, 7.3) 1234 yielded 4 (17 mg) and 5 (4 mg). Using the same method (eluent n-
: . lgi e ';;; hexane-CHCl; = 2:3, 1:4), purification of fraction B (370 mg) gave
s ]:5’5 ::} 72 L3I E:} i 3 (27 mg), while fraction C (eluent n-hexane-CHCI; = 2:3, 1:4, and
1 332(d.70) 222 358(d.6.7) 251 0:1) vielded 2 (41 mg). and fraction D (twice, eluent n-hexane-
z 5.17 (tm, 7.0) Ii;; 5.20 (tm, 6.7 Iislg EtOAc = 4:1 and 7:3; n-hexane-CHCI; = 1:4, CHCl;, and CHCI;-
- 1322 - 135. - —g. P
4 1.64 (s) 258 193 (bit, 6.8) 404 EtOAc =9:1) afforded 1 (35 mg).
5 175 (s) 179 198 (brg, 6.8) 275
6" - - 5.02(tm, 6.8) 125.0 Macarecurvatin A (1)
™ = S s ';;[‘ UV (MeOH): hya (log £): 207 (4.51), 294 (3.95), 340 (3.43) nm;
- - : :;]‘E*} i (+NaOH): 207 (4.68), 249 (3.99). 295 (sh, 3.76). 333 (4.04) nm:
o - . 1650e 16.4 (+AICLy): 210 (4.54), 316 (4.00). 403 (3.34) nm: (+NaOAc): 207
501 11.96(s) - 116505 - (4.79), 297 (4.22) nm.

"H and "'C NMR signals were assigned from COSY, NOEID, HMQC and HMBC spectra.

Preliminary cytotoxic evaluation of compounds 1-5 was carried out
against murine leukemia P-388 cells using MTT assay [10]: 1Cs,
values were 6.07, 0.83, 4.83, 17.02, 7.05 uM. respectively. It is
worth noting that the dihvdroflavonols 1-3 tend to be more active
than the flavonols 4-5.

Experimental

General: UV spectra were measured with a UV/VIS Varian Cary
100 Conc. Optical rotations were determined with a Perkin Elmer
Polarimeter Model 341. 'H and *C NMR spectra were recorded
with a JEOL JNM ECA400 ('H: 400 MHz "“C: 100 MHz).
HRESIMS were obtained with a Waters LCT Premier XE (positive
mode). VLC (vacuum liquid chromatography) and radial
chromatography were carried out using Merck silica gel 60 GF,sy,
respectively.

References

'H and *C NMR (acetone-dj): Table 1.
HRESIMS: m/z [M+H] calc. for CisHygO; 441.1913; found:
441.1902,

Macarecurvatin B (2)

UV (MeOH): Apa (log &): 204 (4.47), 228 (sh, 4.21), 291 (3.99),
348 (3.34) nm; (+NaOH): 211 (4.71), 245 (sh, 4.00), 288 (3.81),
344 (4.00) nm; (+AICl3): 206 (4.53), 226 (sh, 4.29), 308 (4.03), 370
(3.34) nm; (+NaOAc): 206 (4.57), 293 (3.97), 348 (3.22) nm,

'H and *C NMR (acetone-d): Table 1.

HRESIMS: m/z [M+H|" cale. for CyHyO; 509.2539: found:
509.2534.

Acknowledgments - The research 1s supported by the office of the
Ministry of National Education, Republic of Indonesia (Hibah
Pasca Grant VII 2009),

[1 Syah YM. Hakim EH., Achmad SA, Hanafi M, Ghisalberti EL. (2009) Isoprenylated flavanones and dihydrochalcones from Macaranga

irichocarpa. Natural Product Commumications, 4, 63-67.

[2] Tanjung M, Hakim EH, Mujahidin D, Hanafi M, Syah YM. (2009) Macagigantin, a farnesylated flavonol from Macaranga gigantea. Jowrnal of

Asian Natural Products Research, 11, 929-932.

[3] Syah YM, Ghisalberti EL. (2010) Phenolic derivatives with an irregular sesquiterpenyl side chain from Macaranga pruinosa. Natural Product

Communications, 5, 219-222.

[4] Tanjung M, Mujahidin D, Hakim EH, Darmawan A, Syah YM. (2010) Geranylated flavonols from Macaranga rhizinoides. Natural Product
Communications, 5, 1209-1211.

[5] Syah YM. Ghisalberti EL. (2012) More phenolic derivatives with an irregular sesquiterpenyl side chain from Macaranga pruinosa. Natural
Products Journal, 2, 45-49,

[6] Meragelman KM, McKee TC. Boyd MR. (2001) Anti-HIV prenvlated flavonoids from Moenoles africanns. Jowrnal of Naivral Products, 64,
546-348.

[71 Zeng L, Fukai T, Nomura T, Zhang Y-Y, Lou Z-C, (1992) Phenolic constituents of Glveyrrhiza species. 8. Four new prenylated flavonoids,
glvasperins A, B, C, and D from the roots of Glveyrrhiza aspera. Heterocyeles, 34, 575-387.

[8] Fang 8C, Shieh B, Wu R, Lin C. (1995) Isoprenylated flavonols of formosan Broussonetia papyrifera. Phviochemistry, 38, 535-537.

[&] Nonaka GI. Goto Y, Kinjo JE, Nohara T, Nishioka I. (1987) Tannins and related compounds. Part LII: Studies on the constituents of the leaves of
Thujopsis dolabrata SIEB. et ZUCC. Ch ! and Pharn [ Bulletin, 35, 1105-1108.

[10] Sahidin, Hakim EH, Juliawaty LD, Syah YM, Din LB, Ghisalberti EL, Latip I, Said IM, Achmad SA. (2005). Cyiotoxic properties of

oligostilbenoids from the tree bark of Hopea dvebalanoides. Zeitschrift fiiv Naturforschung, 60C, 723-727.




Natural Product Communications Vol, 7 (10) 2012
Published online (www.naturalproduct.us)

Thymofolinoates A and B, New Cinnamic Acid Derivatives from Euphorbia thymifolia

Riaz Hussain, Bakhat Al Muhammad Imran and Abdul Malik 1351
Efficient Counter-current Chromatographic Isolation and Structural Identification of Two New Cinnamic Acids from

Echinacea purpurea

Ying Lu, JiaYin Li, MiLu Li, Xia Hu, Jun Tan and Zhong Hua Liu 1353
Norlignans from Asparagus cochinchinensis

King-Nuo Li, Chu Chu, Dong-Ping Cheng, Sheng-OQiang Tong and li-Zhong Yan 1357
Novel Application of Mahua (Madhuca sp.) Flowers for Augmented Protease Production from Aeromonas sp. 81

Amrik Bhattacharva, Vandana Saini and Anshu Gupta 1359
Chemical Composition of the Fatty Oils of the Seeds of Cleome viscosa Accessions

Rashmi Kumari, Gopal Rao Mallavarapu, Vinod Kumar Jain and Sushil Kumar 1363
Essential Oil and other Constituents from Magnolia ovata Fruit

Leticia F. L. Barros, Carlos Augusto Ehrenfried, Dilamara Riva, Andersson Barson, Renato de Mello-Silva and Maria Elida A. Stefanello 1365
Chemical Composition of the Essential Oil of Zingiber zerumbet var. darcyi

Virendra S. Rana, Mercedes Verdeguer and Maria A. Blazquez 1369
Compositions of the Volatile Oils of Citrus macroptera and C. maxima

Virendra S. Rana and Maria A. Blazquez 1371
Chemical Compositions of Essential Oils from Xyloselinum vietnamense and X. selinum leonidii

Tran Huy Thai, Nguyven Sinh Khang, Nguyen Thi Hien, Tran Minh Hoi and Nguyen Tien Dat 1373

Chemotaxonomical Markers in Essential Oil of Murraya koenigii

Thilahgavani Nagappan, Perumal Ramasamy and Charles Santhanaraju Vairappan 1375
Essential Oil Composition and Antibacterial Activity of Anthemis mixta and A. tomentosa (Asteraceae)

Carmen Formisano, Daniela Rigano, Felice Senatore, Francesco Mara Raimondo, Antonella Maggio and Maurizio Bruno 1379
Antifungal and Antibacterial Activity of the Essential il of Chamaecyparis liwsoniana from Spain

Jesis Pala-Pail, Jaime Usano-Alemany, Elena Granda and Ana-Cristina Soria 1383
Chemical Composition and Biological Activifies of Essential Oil from Hyptis crenata Growing in the Brazilian Cerrado

[vana Mara Pévoa Vielante, Walmir Silva Gareez, Carolina da Silva Barbosa and Feranda Rodrigues Gareez 1387

Larvicidal Activity against Aedes aegypti of Essential Oils from Northeast Brazil
Patricia L. Lavor, Gilvandete M. P. Santiago, Roberto W. da Silva Gois, Ledncio M. de Sousa, Gabrieli da P. Bezerra, Nirla . Romero,

Angela M. C. Arriaga, Telma L. G. Lemos, Péricles B. Alves and Paulo C. S Gomes 1391
Composition and Antipseudomonal Effect of Essential Oils Isolated from Different Lavender Species
Anna Végh, Timea Benesik, Péter Molnar, Andrea Boszdrményi, Eva Lemberkovies, Krisztina Kovics, Béla Koesis and Gyorgyi Horvath 1393

Essential Oil of Croton argyrophylloides: Toxicological Aspects and Vasorelaxant Activity in Rats
Aldair de Franga-Neto, Ana Carolina Cardoso-Teixeira, Thiago Coutinho Medeiros, Marnia do Socorro Quinto-Fanias,
Celia Maria de Souza Sampaio, Andrelina Moronha Coelho-de-Souza, Saad Lahlou and José Henrique Leal-Cardoso 1397

Antimicrobial Activity of Blended Essential Oil Preparation
Sarin Tadtong, Supatcha Suppawat, Anchalee Tintawee, Phanida Saramas, Suchada Jareonvong and Tapanee Hongratanaworakit 1401




Natural Product Communications

2012
Volume 7, Number 10

Contents

Original Paper

HPLC Analysis and Cytotoxic Activity of Vernonia cinerea

Mom Khay, Phirom Toeng, Valénie Mahiou-Leddet, Fathi Mabrouki, Kim Sothea, Evelyne Ollivier, Riad Elias and Sok-Siya Bun
Antiplasmodial Activity of the Ethnobotanical Plant Cassia fistula

Mary H. Grace. Carmen Lategan, Rocky Graziose, Peter J. Smith, Ilya Raskin and Mary Ann Lila

Trichilone, a New Cy; Steroid from Trichilia connaroides

Qiang Zhang, Yu Zhang, Hong-Ping He. Ying-Tong Di and Xiao-Jiang Hao

Three Novel Immunosuppressive Steroidal Glycosides from the Stems of Stephanotis mucronata

Xiao-yu Li, Shu-ling Zong, Feng-vang Chen, Shi-fang Xu and Yi-ping Ye

Optimization of Carbon Source for Hairy Root Growth and Withaferin A and Withanone Production in Withania somnifera
Ganeshan Sivanandhan, Manoharan Rajesh. Muthuknshnan Arun, Murugaraj Jeyaraj, Gnanajothi Kapil Dev,

Markandan Manickavasagam, Natesan Selvara) and Andy Ganapathi

Quantitative Analysis of Substituted N, N-Dimethyl-tryptamines in the Presence of Natural Type XII Alkaloids

Bojidarka Ivanova and Michael Spiteller

HPLC Analysis of Stemokerrine and Oxystemokerrine in the Thai Medicinal Plant Stemona kerrii

Sumet Kongkiatpaiboon, Vichien Keeratinijakal and Wandee Gritsanapan

Identification of Pavinane Alkaloids in the Genera Argemone and Eschscholzia by GC-MS

Lucie Cahlikova, Radim Kuéera, Anna Hodtlkova, Jifi Klimes and Lubomir Opletal

Effect of Piperine on the Pharmacokinetics and Pharmacodynamics of Glimepiride in Normal and Streptozotocin - induced
Diabetic Rats

Ciddi Veeresham, Samala Sujatha and Thatipamula Sandya Rani

In Silico Prediction of the Cosmetic Whitening Effects of Naturally Occurring Lead Compounds

Pedro Fong and Henry H. Y. Tong

Profiling Flavonoid Cytotoxicity in Human Breast Cancer Cell Lines: Determination of Structure-Function Relationships
Sina Yadegarynia, Anh Pham, Alex Ng, Duong Nguyen, Tetiana Lialiutska, Anthony Bortolazzo, Walentin Sivryuk, Martina Bremer
and J. Brandon W hite

Two New Flavonoids from the Seeds of Derris scandens

Rachakunta Munikishore, Aluru Rammohan, Adivireddy Padmaja, Duvvuru Gunasekar, Alexandre Deville and Bemard Bodo
Dihydroflavonol and Flavonol Derivatives from Macaranga recurvata

Mulyadi Tanjung, Euis H. Hakim, Elfahmi, Jalifah Latip and Yana M. Syah

Flavonoids Bearing an O-arabinofuranosyl-(1—3)-rhamnoside Moiety from Cladocolea micrantha: Inhibitory Effect on
Human Melanoma Cells

Anderson C. Guimardies, Alvicler Magalhdes, Marcos J. Nakamura, Antonio C. Siani, Christina Barja-Fidalgo and André L. F. Sampaio
Effect of Seasonality on Chemical Composition and Antibacterial and Anticandida Activities of Argentine Propolis. Design of
a Topical Formulation

Maria Inés Isla, Yanina Dantur, Ana Salas, Carolina Danert, Catiana Zampini, Myriam Arias, Roxana Ordofiez, Luis Maldonado,
Enrique Bedascarrasbure and Maria Inés Nieva Moreno

Larvicidal Activity of Isoflavonoids from Muellera frutescens Extracts against Aedes acgypti

Charlotte Nirma, Alice M 8. Rodrigues, Charlie Basset, Lionel Chevolot, Romain Girod, Christian Moretti, Didier Stien,

Isabelle Dusfour and Véronique Eparvier

Phenolic Compounds in Five Epilobium Species Collected from Estonia

Indrek Remmel. Laur Vares, Lauri Toom, Wallo Matto and Ain Raal

A New Prenylated Acetophenone from the Root Bark of Derris indica

Naushad Edayadulla and Penugonda Ramesh

Phytotoxic Furanocoumarins from the Shoots of Semenovia transiliensis

Shobha Sondhia, Stephen O. Duke, Solomon Green III, Nadezhda G. Gemejiveva, Leonid K. Mamonov and Charles 1. Cantrell
Chemoenzymatic Synthesis of Two New Halogenated Coumarin Glycosides as Potential Anfifungal Agenis

Liangbin Zhou, Ling Liu, Tian Tian, Bailin Xue and Rongmin Yu

Two New Naphthoguinone Derivatives from the Stem Bark of Callicarpa maingayi

Sumayah Mohammed Asiri, Khozirah Shaari, Faridah Abas, Nabil Ali Al-Mekhlafi and Nordin H. Lajis

Novel Sorbicillin Analogues from the Marine Fungus Trichoderma sp. Associated with the Seastar Acanthaster planci

Wen-Jian Lan, Yang Zhao, Zhong-Liang Xie, Li-Zhen Liang, Wei-Yan Shao, Long-Ping Zhu, De-Po Yang, Xiao-Feng Zhu and Hou-Jin Li

Cytotoxic Bioactivity of some Phenylpropanocic Acid Derivatives
Guillermo F. Reta, Carlos E. Tonn, Carla Rios-Luci, Leticia G. Ledn, Eduardo Pérez-Roth, José M. Padrén. and Osvaldo J. Donadel

Anti-Helicobacter pylori Activities of Natural Isopentenyloxycinnamyl Derivatives from Boronia pinnata
Cécile Ribeiro da Silva, Valérie Michel, Salvatore Genovese, Marie-Christine Prévost, Francesco Epifano and Eliette Touati

Continued inside backcover

1271

1273

1277

1279

1283

1287

1295

1305

1309

1311

1315

1319

1323

1325

1327

1331

1333

1337

1341

1347




Dihydroflavonol and Flavonol Derivatives from Macaranga
recurvata

ORIGINALITY REPORT

23, 15, 21«  Ow

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS
PRIMARY SOURCES
biomarket.jp
1 %
Internet Source 0
journal.itb.ac.id
2 %
Internet Source 0

Jenkins, T.. "Flavonoids from the root-bark of 1 o
Dioclea grandiflora", Phytochemistry, 199910 °

Publication

Internet Source

Da-Song Yang, Jian-Guo Wei, Wei-Bing Peng, 1 o
Shuang-Mei Wang, Chen Sun, Yong-Ping Yang, °
Ke-Chun Liu, Xiao-Li Li. "Cytotoxic prenylated

bibenzyls and flavonoids from Macaranga

kurzii", Fitoterapia, 2014

Publication

uad.portalgaruda.org 1 o

n Mulyadi Tanjung. "Macagigantin, a farnesylated 1 .
H " /O
flavonol from Macaranga gigantea", Journal of
Asian Natural Products Research, 11/2009

Publication




Tjitjik Tjahjandarie, Ratih Saputri, Mulyadi
Tanjung. "5,9,11-Trihydroxy-2,2-dimethyl-3-(2-
methylbut-3-en-2-yl)pyrano[2,3-a]xanthen-
12(2H)-one from the Stem Bark of Calophyllum
tetrapterum Miq.", Molbank, 2017

Publication

1o

event11.ise-online.org

Internet Source

1o

"Researchers from Peking University publish
findings in gene therapy.(Report)", Health &
Medicine Week, April 28 2008 Issue

Publication

1o

RN
(@)

pharmacyeducation.fip.org

Internet Source

1o

—
—

bestkarela.com

Internet Source

1o

-
()

Taylor, S.R.. "Synthesis of benzo[c]chromen-6-
ones via novel cyclic aryl-Pd(ll)-ester enolate
intermediates”, Tetrahedron, 20071105

Publication

1o

RN
w

betterbicycles.org

Internet Source

1o

N
N

Yana M. Syah. "Cytotoxic prenylated flavones
from Artocarpus champeden”, Journal of Natural
Medicines, 10/2006

Publication

1o




Hee Shin, Hwa-Sun Lee, Jong Lee, Junho Shin,

Min Lee, Hyi-Seung Lee, Yeon-Ju Lee, Jieun
Yun, Jong Kang. "Violapyrones H and |, New
Cytotoxic Compounds Isolated from
Streptomyces sp. Associated with the Marine
Starfish Acanthaster planci”, Marine Drugs,
2014

Publication

1o

mdpi.com

Internet Source

1o

"Findings from University of Toyama Provide
New Insights into Science.(Report)", Science
Letter, Feb 24 2012 Issue

Publication

1o

www.essencejournal.com

Internet Source

1o

lgbal Musthapa. "An oxepinoflavone from
Artocarpus elasticus with cytotoxic activity
against P-388 cells", Archives of Pharmacal
Research, 02/2009

Publication

1o

www.skin-forum.org.uk

Internet Source

1o

Yaowapa Sukpondma, Vatcharin
Rukachaisirikul, Souwalak Phongpaichit. "

Xanthone and Sesquiterpene Derivatives from

1o



the Fruits of ", Journal of Natural Products, 2005

Publication

Flamini, G.. "A flavonoid sulphate and other
compounds from the roots of Centaurea
bracteata”, Phytochemistry, 200112

Publication

1o

academicjournals.or
Internet SourceJ g <1 %
Ariza, Marta R., Thomas O. Larsen, Jens . <1 y
Duus, and Alejandro F. Barrero. "Penicillium °
digitatum Metabolites on Synthetic Media and
Citrus Fruits", Journal of Agricultural and Food
Chemistry, 2002.
Publication
DellaGreca, M.. "Cinnamic acid amides and 1
. . . o < 1%
lignanamides from Aptenia cordifolia”,
Tetrahedron, 20060320
Publication
Fera Kurniadewi. "Phenolic compounds from <1 Y
Cryptocarya konishii: their cytotoxic and tyrosine °
kinase inhibitory properties”, Journal of Natural
Medicines, 12/11/2009
Publication
Soekamto, N.H.. "Artoindonesianins X and Y, <1 o

two isoprenylated 2-arylbenzofurans, from
Artocarpus fretessi (Moraceae)",
Phytochemistry, 200310



Publication

WWWw.Sscience.gov
Internet Source g <1 %
Hiroyuki Nakagawa, Yoshihisa Takaishi, <1 y
Yoshinori Fujimoto, Carmenza Duque et al. " °
Chemical Constituents from the Colombian
Medicinal Plant ", Journal of Natural Products,
2004
Publication
Euis Holisotan Hakim, Ati Fahriyati, Mulhimah <1 o
Sidgiyah Kau, Sjamsul Arifin Achmad et al. " °
Artoindonesianins A and B, Two New
Prenylated Flavones from the Root of ", Journal
of Natural Products, 1999
Publication
www.omicsonline.or
Internet Source g <1 %
Zloh, Mire, and Simon Gibbons. "Molecular <1 o

Similarity of MDR Inhibitors", International
Journal of Molecular Sciences, 2004.

Publication

Exclude quotes Off Exclude matches Off

Exclude bibliography On



Dihydroflavonol and Flavonol Derivatives from Macaranga
recurvata

GRADEMARK REPORT

FINAL GRADE GENERAL COMMENTS

/ O Instructor

PAGE 1

PAGE 2

PAGE 3

PAGE 4

PAGE 5

PAGE 6




	Dihydroflavonol and Flavonol Derivatives from Macaranga recurvata
	by Mulyadi Tanjung

	Dihydroflavonol and Flavonol Derivatives from Macaranga recurvata
	ORIGINALITY REPORT
	PRIMARY SOURCES

	Dihydroflavonol and Flavonol Derivatives from Macaranga recurvata
	GRADEMARK REPORT
	FINAL GRADE
	GENERAL COMMENTS
	Instructor




