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Alfinda Novi Kristanti’, Nanik Siti Aminah and Mulyadi Tanjung

Natural Products Chemistry Research Group, Organic Chemistry Division, Department of
Chemistry, Faculty of Science and Technology, Airlangga University, Surabaya, Indonesia

ABSTRACK

Column chromatographic separation of the methanol extract from the Saccopatlumhorsfieldii Benn'sstem bark
vielded four phenolic componenis including three flavonoids, kaempferol-3,4°-dimethylether(1), quercetin-3,7-
dimethylether(2), quercetin-3,7 4 -trimethylether(3), and one alkaloid, liriodenine (4). The structures of these
compounds were determined based on UV, IR, HRESIMS, 1Dand2DNMR data.

Keywords: flavonoid, alkaloid, Saccopatiumhorsfieldii Benn, Annonaceae.

INTRODUCTION

Annonaceae is a family of plants which grows in tropical and subtropical regions. This family consists of 130 genus
and more than 2000 species. In Indonesia, there are more than 20 genus. Genus which have been researched are
Annona, Guatteria, Artabotrys, Goniothalamus, Polvalthia, Uvaria, AsimigandXylopia.[1]. Saccopetalum is one
genus that has not been much studied. There was only a small amount of research investigated the species belonged
to Saccopetalum genus, especially SaccopetalumhorsfieldiiBenn., a plant with a synonym name Miliusahorsfieldii

[21.

As a result of our research for phenclic compound in this Indonesian plant, we report the isolation of phenolic
compounds, kaempferol 3 4'-dimethylether(1), quercetin3,7-dimethylether(2), quercetin3,7,4 -trimethylether(3), and
liriodenine (4). from the methanol extract of the stem bark of Saccopatiumhorsfieldii Benn. The phytochemical data
of this species has not been yet reported.

MATERIALS AND METHODS

General

UV and IR spectrum were measured with a Beckman DU-7500and Perkin Elmer SpectrumFTIR Shimadzu 5300
sPcctromctcr, respectively. 'H and “C NMR spectrum were recorded with a JEOL400 spectrometer operating at 400
('H) and 100 (“C) MHz in DMSO-dgusing TMS as the internal standard. Mass spectrum was obtained with a Waters
LCT Premier XE. Vacuum liquid chromatography (VL.C) and coloumn chromatography were carried out using Si gel
60 GF,5y and Si gel 60. For TLC analysis, pre-coated silica gel plates (Merck Kieselgel 60 GF 554, 0.25 mm thickness)
were used.

Plant material
The stem bark of Saccopatiumhorsfieldii Bennwas collected from Purwodadi Botanical Garden, Center of Biological
Research and Development, National Institute of Science, Pasuruan District, EastJava, Indonesia.
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Extraction and isolation

Milled drystem bark of Saccopatiumhorsfieldii Benn (3.0Kkg) were macerated with methanol three times at room
temperature, and then concentrated under reduced pressure. The residue was suspended in water and partitioned with
n-hexane. The methanol extract was concentrated and shaken repeatly with 5% aqueous citric acid (pH 3-4)and
partitioned with dichloromethane. The dichloromethane extract (28.4 g) was fractionated on silica gel by VLC eluting
with mixtures n-hexane-acetone (19:1. 8:1, 4:1. and 7:3) to give three major fractions A-C. Fraction B (3.6 g).
purified using coloumn chromatography eluted with mixture n-hexane-ethylacetate (9:1, and 4:1) to give compounds
2(28 mg) and 3(80 mg). Furthermore, fraction C (5.6 g) eluted withmixture n-hexane-acetone (9:1, 4:land 7:3)
yieldedcompounds 2 (18 mg). The acid fractionwasbasifiedwith 28% ammoniasolution (pH 8-9) and partitioned with
cthylacetate to yield of crude alkaloidsThe crude alkaloids (5.0 g) was fractionated on silica gel by coloumn
chromatography eluting with mixture n#-hexane-chloroform (4:1 and 7:3), chloroform, and mixtures of chloroform-
methanol (9:1. and 4:1)to give four major fractions A-D.Fraction D (800mg). purified using coloumn
chromatography eluted with n-hexane-acetone (9:1, 4:1, and 7:3), to give compounds 4 (26 mg).

Kaempferol3,4’-dimethy] ether(1): Pale vellow solid; m.p. 237°C;UV (MeOH) Ay (nm) (log £): 203 (4.68), 264
(4.28), 346 (3.80); LC-ESI-MS m/z 314[M]"; 'H NMR (400 MIz, acetone-dg) 8y (ppm): 6.23 (11, d, J = 2.4Hz, H-
6),6.47 (1H, d, J = 2.4Hz, H-8),8.05 (2H, d, J = 9.2Hz, H-27/6"),7.05 (2H, d, J = 9.2Hz, H-3'/5"),3.84 (3H, s 3-
OCH5), 3.87 (3H, s, 4'-OCH,), 12.75 (1H, s, 5-OH); "C NMR (100 MHz, acetone-dg) & (ppm): 156.5 (C-2), 1394
(C-3), 179.5 (C-4), 106.3 (C-4a), 169.0 (C-5), 97.0 (C-6), 164.8 (C-7), 94.6 (C-8), 157.8 (C-8a), 126.0 (C-17), 131.1
(C-27/67), 115.3 (C-37/5), 162.7 (C-4"), 60.4 (3-OCHy), 55.8 (4'-OCHs;).

Figure 1. Structures of phenolic compounds

Quercetin 3,7-dimethylether(2):Pale yellow solid; m.p. 224-226°C; UV (MeOH) Ay, (nm) (log £): 203 (4.62), 257
(4.25), 359 (3.78); IR (KBI) vy, (cm’'): 3204 (OH), 2928, 2921 (CH alkyl), 1643 (conj. C=0), and 1545, 1390 C=C
aromatic). "H NMR (400 MHz, DMSO-ds) 8 (ppm): 6.35 (1H, d, J = 2.2Hz, H-6),6.68 (1H, d, J = 2.2Hz, H-8),7.58
(1H, d, J =2.2Hz, H-27),6.91 (1H, d, J = 8.4Hz, H-57),7.47 (1H, dd, J = 8.4, 2.2Hz, H-67).3.80 (3H, s, 3-OCHj3),3.86
(3H, s, 7-OCH5), 12.67 (1H, s, 5-OH); B3 NMR (100 MHz, DMSO dg) &y (ppm): 145.0 (C-2), 137.7 (C-3), 177.7 (C-
4), 105.0 (C-4a), 160.7 (C-5), 95.5 (C-6), 164.8 (C-7), 92.0 (C-8), 156.0 (C-8a), 120.5(C-17), 115.5 (C-27), 148.6 (C-
37, 1557 (C-47), 1154 (C-57), 120.4 (C-6"), 59.5 (3-OCH3), 55.9 (7-OCHa).

Quercetin 3,7,4’-trimethylether(3): Pale yellow solid; m.p. 173-175°C; UV (MeOH) huy (nm) (log £): 204 (4.62),
255 (4.25), 348 (3.78); IR (KBr) vy (cmn'): 3443 (OI), 1641 (conj. C=0), and 1580, 1421 C=C aromatic). "H NMR
(400 MHz, DMSO-dg) 8y (ppm): 633 (1H, d, J = 2.2Hz, H-6).6.67 (11 d, J = 2.2Hz, H-8),7.54 (1H, d, J = 2.0Hz, H-
2),7.09 (1H, d, J = 8.2Hz, H-5"),7.55 (1H, dd, J = 8.2, 2.0Hz, H-67),3.88 (3H, s, 3-OCHS,),3.86 (3H, s, 7-OCH,),3.81
(3H, s, 4-OCHz), 12.61 (1H, s, 5-OH):"C NMR (100 MHz, DMSO dg) &y (ppm): 146.1 (C-2). 137.7 (C-3), 1778
(C-4), 105.0 (C-4a), 160.7 (C-5), 97.5 (C-6), 164.8 (C-7), 92.0 (C-8), 156.0 (C-8a), 122.0 (C-1"), 115.5 (C-2"), 150.1
(C-37), 1553 (C-4"), 111.7 (C-5"), 120.2 (C-6"), 59.6 (3-OCH;). 55.9 (7-OCHz), 55.6 (4 -OCH;).
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Liriodenine(4): Pale yellow solid: UV (MeOH) Ay 272, 317nm; FAB-MS m/z276[M+H]"; 'H NMR (400 MHz,
DMSO-dg) 6y (ppm): 7.58 (1H, s, H-3).8.05 (1H, d, /= 5.2, H-4).8.83 (1H, d, J = 52 Hz, H-5),8.38 (1H. dd, J = 8.0,
2,0 Hz, H-8),7.66 (1H, t, J=8.0 Hz, H-9), 7.90 (1H, t, J=8.0 Hz, H-10),8.67 (1H, d, /=8.0 Hz, H-11}. 6.51 (2H. 5, -
0-CH,-0-);"*C NMR (100 MHz, DMSO d,) 8y, (ppm): 148.3 (C-1), 151.4 (C-2), 103.1 (C-3),144.3(C-3a), 1243 (C-
4), 144.2 (C-5), 135.2 (C-6a), 180.9 (C-7), 132.3 (C-Ta), 126.8 (C-8), 127.6(C-9), 133.9 (C-10), 128.3 (C-11), 130.6
(C-11a),106.0 (C-11h), 122.4 (C-11¢), 103.0 (O-CH,-0).

RESULTS AND DISCUSSION

Four phenoliccompounds, namelykaempferol 3.4’-dimethyl ether(1), quercetin 3,7-dimethyl ether(2).quercetin 3,7.4'-
trimethyl ether (3).andliriodenine(4) havebeen isolatedfromthe stembark of Saccopatiumhorsfieldii Benn.

Kaempferol 3,4’-dimethyl ether(1) was isolated as an pale yellow solid. The UV spectrum of lexhibited maximum
absorption on 203,257,and 359 nm typical for a flavonolcompound and showed bathochromic shifts on addition of
AICI; and NaOAc [3].In the *C NMR spectrum, 15 carbon signals representing 17 carbon atoms were observed. Two
of them, namely the signals at 8-139.4and 179.5, are characteristic for C-3 and C-4 of a flavonol structure [4]. The
presence of five oxyaryl signals (8¢ 156.5, 157.8, 162.7, 164.8, and 169.0) indicated that the flavonol is a derivative
of kaempferol The 'H NMR spectrum showed the presence of the proton signals of a pair of doublets (I = 2.4 Hz) in
the aromatic region at 6y 6.23 and 6.47 ppm. characteristic for H-6 and H-8 proton signals of the ring A. Furthermore,
in the 'H NMR spectrum, a pair of doublets (I = 9.2 Hz) was appearedin the aromatic region at 3;8.05 and 7.05 ppm
(each 2H) characteristic for a hydroxyl phenyl group of the ring B.The 'H NMR spectrum of 1 also showed
twomethoxy groups at 8;3.84 and 3.87 and a proton singlet signal at &, 12.75 that is consistent with the presence of
an OH-phenolic at C-5.The placement of methoxy groupsin kaempferol structure shown in HMQC and HMBC
spectrum. By analysis of HMQC and HMBC spectrum of 1, the methoxy signal (8;3.87) exhibited "H-"C long range
correlation with an oxyaryl carbon signal (8- 162.7), meanwhilecorrelation ofthe signal at 8;8.05in the ring
Beorrespond to the methoxygroup at C-4". Furthermore, correlation methoxyl signal 8,,3.84 with 8.139.4suggested
that the methoxyl was unambiguously located at C-3.From these NMR data analysis, the flavonol isolated was
assigned as kaempferol3,4’-dimethyl ether[5]. Other HMQC and HMBC correlations, as well as BC NMR data
assignment, that are consistent with the structure 1 are shown in Fig. 2.

B

Figure 2. Significant HMBC correlation for 1

Quercetin 3,7-dimethyl ether(2) was isolated as an pale yellow solidand its UV spectrumexhibited maximum
absorption on 203, 257 and 359 nm typical for a flavonol. The IR spectrum indicated absorptions for hydroxyl (3204
em’'), conjugated carbonyl (1643 cm’), ‘and aromatic (1545, 1390 cm') groupsThe 'H NMR spectrum of 2
showedABX system at 8,7.58 (d.J =2.2 Hz, H-2"), 6.91(d,J = 8.4 Hz, H-5), 747 (dd, J = 84, 2.2 Hz, 1-6")
characteristic for aromatic in the ring B.The presence of the proton signals of a pair of doublets (I = 2.2 Hz) in the
aromatic region at 8,;6.35and 6.68ppm, characteristic for H-6 and H-8 in the ring A. The 'H NMR spectrum of 2 also
showed twomethoxyl signals(6y;3.80; 3.86) and a proton singlet signal at 8;; 12.67 that is consistent with an OH-
phenolic at C-5.The “C NMR spectrum of 2 showed 17 carbon signals were observed. Two of them, namely the
signals at 8-137.7and 177.7 are characteristic for C-3 and C-4 of a flavonol structure [4]. The presence of six oxyaryl
signals (8 145.0, 148.6, 1557 156.0, 160.7, and 164.8) indicated that the flavonol is a derivative of
quercetin. Further support for the structure 2 was also obtained from the comparison of the NMR data with those
reported for quercetin 3,7-dimethyl ether from Ericameria diffusa[6].

Quercetin 3,74 -trimethy! ether(3) was isolated as an pale yellow solid The UV and IR spectrumvery similar with
compound 2. The 'H NMR spectrum of 3 showed ABX system at at 8,7.54 (d,J =2.0 Hz, H-2"), 7.09(d,J = 8.2 Hz, H-
57, 7.55(dd, J = 82, 2.0 Hz, H-6")and a pair of doublets (J = 2.2 Hz) in the aromatic region at &,6.33and
6.67ppm,threemethoxyl signals(d;;3.88; 3.86; 3.81) and a OH-phenolic at C-5at &; 12.61.The B NMR spectrum of
JIshowed 18 carbon signals were observed. Two of them, namely the signals at 5-137.7and 177.8 are characteristic
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flavonol structure and six oxyaryl signals (8¢ 146.1, 150.1, 155.3, 156.0, 160.7, and 164.8) indicated that the flavonol
is a derivative of quercetin. The structure of 3agreed with those recorded by Urbatsch[6].

Liriodenine(4) was obtained as an pale vellow solid. Its UV spectrum (%, 272, 317 nm)indicated characteristic of
oxoaporphine alkaloid. The FABMS spectrum showed a molecular ion [M+H]" at m/z 276consistent to the molecular
formula CyH,,NOs: The 'H NMR spectrum of 4 showed the presence of one methylenedioxy groupand seven

aromatic protons.In the IH-l\'MR spectrum of 4 showed a proton singlet signal of methylenedioxy signal at 8,6.51, a
pair of doublets (J = 5.2 Hz) in the aromatic region at 8,8.05and 8.83are characteristic for H-4 and H-5 of a
oxoaporphine structure, a proton singlet signal at 6,,7.58 characteristic for H-3. In the aromatic region, the four
aromatic region at 8y 8.38 (dd, J = 8.0, 2,0 Hz),7.66 (1, J = 8.0 Hz), 7.90 (t, J = 8.0 Hz)8.67 (d, J = 8.0 Hz) were
assigned to H-8 H-9, H-10 and H-11, respectively. In the BC NMR spectrum, 17 carbon signals were observed. Two
of them, the signals at 8-148.3and 151.4 are characteristic for ortho oxygenated and one carbonyl group at 8. 180.9.
Based on'H and "C NMR data were similar to those of the known compound liriodenine [7].

CONCLUSION

Three flavonoids, kaempferol 3,4’ -dimethyl ether(1), quercetin 3,7-dimethyl ether(2),quercetin 3,74 -trimethyl ether
(3).andalkaloid, liriodenine(4) havebeen isolated from the stembark of Saccopatiumhorsfieldii Benn. Their structures
were elucidated on the basis of spectroscopic data.

Acknowledgements
We would like to thank Purwodadi Botanical Garden, Pasuruan, Indonesia for the availability and identification the
species.

REFERENCES

[1] EH.Hakim;S.A. Achmad; L.Makmur; D. Mujahidin;and Syah,Y.M.Bull.Indo. Soc. Nai. Prod. Chem., 2001, 1(1),
1-12

[2] L. Ping-tao; Gilbert, M.G., Fl. China, 2011, 19, 679-681

[3]T.J. Mabry, Markham,K.R., Flavonoids: Chemistry, Biochemisiry and Aplications, Taylor and Francis, NewY ork,
2006. pp. 108-109.

[4] M. Tanjung:E.H. Hakim; Elfahmi;J. Latief; Syah, Y.M..J Nat. Prod. Comn., 2012,7(10), 1309-1310.

[5] LE. Urbatsch:J.D.Bacon; Mabry,T.I..Phytochem. 197514, 2279-2282.

[6] L.E. Urbatsch; T.J.Mabry; M. Miyakado;N.Ohno:Y oshioka, H. Phviochem. 1976,15, 440-441.

[7]J. Kunitomo; Y.Murakami:M.Oshikata; T.Sengu; M. Akasu; 8.T. Lu; Chen, LS., Phyvtochem. 1980, 19, 2735-2739.

Scholar Research Library




Phenolic compounds from the stem bark of Saccopetalumhors
fieldii Benn

ORIGINALITY REPORT

25, 13, 22, O

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

Solis, Pablo N., Dionisio Olmedo, Norio
Nakamura, Angela I. Calderdn, Masao Hattori,
and Mahabir P. Gupta. "A New Larvicidal
Lignan from Piper fimbriulatum.",
Pharmaceutical Biology, 2005.

Publication

1o

E)

kesou.me

Internet Source

1o

£

www.lunwen1998.com

Internet Source

1o

Yamashita, Y.. "Grevillosides A-F: Glucosides of
5-alkylresorcinol derivatives from leaves of
Grevillea robusta", Phytochemistry, 200811

Publication

1o

£l

www.freepatentsonline.com

Internet Source

1o

www.ias.ac.in

Internet Source

1o




www.google.it

Internet Source

1o

www.chxb.cn

Internet Source

1o

Hiroaki Okamoto, Yuki Morita, Yoichi Segawa,
Shunsuke Takenaka. "Synthesis and Thermal
Properties for 4-(4-
Alkoxyphenoxycarbonyl)phenyl 3-Alkoxy-2-X-
benzoates", Molecular Crystals and Liquid
Crystals, 2005

Publication

1o

The Flavonoids, 1982.

Publication

1o

M. Reina, R. Mancha, A. Gonzalez-Coloma, M.

Bailen, M. L. Rodriguez, R. A. Martinez-Diaz. "
Diterpenoid alkaloids from ", Natural Product
Research, 2007

Publication

1o

Omkar, Sherikar D., Chaudhary Komal, and
Mehta J. Priti. "ldentification and Structural
Characterization of Major Degradation
Products of Tapentadol by Using Liquid
Chromatography Tandem Mass Spectrometry
(LC/MS/MS)", Journal of Liquid
Chromatography & Related Technologies,
2016.

Publication

1o



13

Wimal Herath, Daneel Ferreira, Ikhlas A. Khan.
"Microbial metabolism. Part 7: Curcumin”,
Natural Product Research, 2007

Publication

1o

www.peptidelog.com

Internet Source

1o

M. Gnanadeepam, S. Selvaraj, S. Perumal, M.
J. E. Hewlins, A. Lycka. "2,6-DIARQOYL-3,5-
DIARYL-4-METHYLTETRAHYDRO-1,4-
THIAZINE-1,1-DIOXIDES - A SYNTHETIC AND
STEREOCHEMICAL STUDY", Phosphorus,
Sulfur, and Silicon and the Related Elements,
1999

Publication

1o

Afifa Bergaoui, Saoussen Hammami, Hichem
Ben Jannet, Zine Mighr. " Echiofruzine, a novel
naringenin diglycoside from growing in Tunisia
", Natural Product Research, 2007

Publication

1o

Lambros Nousis, Paschalis-Thomas Doulias,
Nektarios Aligiannis, Dimitrios Bazios et al.
"DNA protecting and genotoxic effects of olive
oil related components in cells exposed to
hydrogen peroxide", Free Radical Research,
2009

Publication

1o




Ibrahim, Sabrin R.M., and Gamal A. Mohamed.
"Natural occurring 2-(2-phenylethyl)
chromones, structure elucidation and biological
activities", Natural Product Research, 2014.

Publication

1o

chemistry.unpad.ac.id

Internet Source

1o

G. Ramakrishnan A. Banerji M.S. Chadha.
"Chalcones from Onychium auratum”,
Phytochemistry, 1974

Publication

1o

Wollenweber, E.. "Flavonoid aglycones from
the lipophilic exudates of some species of
Rosaceae", Biochemical Systematics and
Ecology, 200805

Publication

1o

llina Krasteva, Stefan Platikanov, Stefan
Nikolov, Maki Kaloga. " Flavonoids from ",
Natural Product Research, 2007

Publication

1o

Kai-Sheng Huang, Mao Lin, Lin-Ning Yu, Man
Kong. "Four Novel Oligostilbenes from the
Roots of Vitis amurensis”, Tetrahedron, 2000

Publication

1o

Hao Shi, zhen-yu Li, Yue-Wei Guo. " A new
serratane-type triterpene from ", Natural

1o



Product Research, 2005

Publication

patents.google.com

Internet Source

1o

Yana M. Syah, Sjamsul A. Achmad, Emilio L. <1 o
Ghisalberti, Euis H. Hakim, Didin Mujahidin. °
"Two new cytotoxic isoprenylated flavones,
artoindonesianins U and V, from the heartwood
of Artocarpus champeden”, Fitoterapia, 2004
Publication

Kinzo Watanabe, Go Mori, Kazuo Iguchi, <1 o
Motoya Suzuki, Rob W. M. Van Soest. " Nine °
acetylenic alcohols isolated from the Okinawan
marine sponge of the genus () ", Natural
Product Research, 2007
Publication

Yuan-Ling Ku, Chung-Hsiung Chen, Shoei- <1 o
Sheng Lee. " Chemical constituents from Il ", °
Natural Product Research, 2006
Publication

Berhanu M. Abegaz, Werr.1e.r Her?. "A n.or- <1 o
monoterpene from Artemisia schimperi",
Phytochemistry, 1991
Publication

Mann, P.. "Flavonoid sulfates from the <1 o,

Convolvulaceae", Phytochemistry, 19990126

Publication




A. H. Moustafa, R. A. Haggam, M. E. Younes, <1 y
E. S. H. El Ashry. "Double-headed Acyclo C- °
Nucleoside Analogues. Functionalized 1,2-bis-
(1,2,4-Triazol-3-yl)ethane-1,2-diol",

Nucleosides, Nucleotides and Nucleic Acids,
2005
Publication

Ismiarni Komala, Mawardi Rahmani, Mohd <1 y
Aspollah Sukari, Hazar Bebe Mohd Ismail, °
Gwendoline Ee Cheng Lian, Asmah Rahmat. "
Furoquinoline alkaloids from (F.Muell.)

T.Hartley ", Natural Product Research, 2006
Publication
www.thieme-connect.com

Internet Source < 1 %
journal.itb.ac.id

JInternet Source < 1 %

Hamid, Hinna, S. Tarique Abdullah, <1 y
Mohammed Ali, and M. Sarwar Alam. "New °
Phytoconstituents from the Aerial Parts of
Uraria lagopoides.", Pharmaceutical Biology,

2007.
Publication
Patrick Rey, Jean-christophe Rossi, Jacques <1 y
(0)

Taillades, Georges Gros, Olivier Nore.
"Hydrolysis of Nitriles Using an Immobilized
Nitrilase: Applications to the Synthesis of



Methionine Hydroxy Analogue Derivatives”,
Journal of Agricultural and Food Chemistry,
2004

Publication

Tanaka, R.. "Studies on chemical modification <1 o
of monensin VIIl. Synthesis of 7-O-substituted- °
25-carboxymonensins and their Ca*2*+ ion
transport activity", Tetrahedron, 20010409
Publication

Orasa Pancharoen, Uma Prawat, Pittaya <1 o
Tuntiwachwuttikul. "Phytochemistry of the °
zingiberaceae", Elsevier BV, 2000
Publication
Kupeli, E.. "Effect of Cistus laurifolius L. leaf 1

| | <1
extracts and flavonoids on acetaminophen-
induced hepatotoxicity in mice", Journal of
Ethnopharmacology, 20060220
Publication

Deng, J.. "Marsdenoside§ A-H, | <1 o
polyoxypregnane glycosides from Marsdenia
tenacissima”, Phytochemistry, 200505
Publication

Takeshi Kinoshita, Yukiyoshi Tamura, Kenji <1 o,

Mizutani. " Isolation and Synthesis of Two New
3-Arylcoumarin Derivatives from the Root of
(Licorice), and Structure Revision of an
Antioxidant Isoflavonoid Glabrene ", Natural



Product Letters, 1997

Publication

Lia Dewi Juliawaty, Mariko Kitajima, Hiromitsu

Takayama, Sjamsul Arifin Achmad, Norio Aimi.

"A 6-substituted-5,6-dihydro-2-pyrone from
Cryptocarya strictifolia", Phytochemistry, 2000

Publication

<1%

Exclude quotes Off Exclude matches Off
Exclude bibliography  On



Phenolic compounds from the stem bark of Saccopetalumhors
fieldii Benn

GRADEMARK REPORT

FINAL GRADE GENERAL COMMENTS

/O Instructor

PAGE 1

PAGE 2

PAGE 3

PAGE 4




	Phenolic compounds from the stem bark of Saccopetalumhors fieldii Benn
	by Nanik Siti Aminah

	Phenolic compounds from the stem bark of Saccopetalumhors fieldii Benn
	ORIGINALITY REPORT
	PRIMARY SOURCES

	Phenolic compounds from the stem bark of Saccopetalumhors fieldii Benn
	GRADEMARK REPORT
	FINAL GRADE
	GENERAL COMMENTS
	Instructor




