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Abstract

Two new compounds, odoratisol E (1) and decurrenal A (2), together with 12 known compounds were
isolated from the twig and leaf extracts of Mitrephora wangii HU (Annonaceae). All structures were elucidated
by spectroscopic methods. The structure of compound (+)-6 was also confirmed by X-ray diffraction analysis.
The absolute configurations of odoratisol E and decurrenal A were determined by comparison of their
electronic circular dichroism (ECD) spectra with those of related known compounds. Most of the isolated
compounds were evaluated for their antioxidant activity using the 2,2-diphenyl-1-picrylhydrazyl (DPPH) and
2,2"-azino-bis(3-ethylbenzothiazoline-6-sulphonic acid) (ABTS) assays. Compounds 4 and (+)-6 displayed
potent ABTS radical scavenging activity with ICsq values of 11.9 + 1.8 and 10.8 + 1.7 uM, respectively, which
is better than that of standard compound, ascorbic acid, (ICs9 = 19.3 £ 0.1 pM). Compound 9 showed
moderate DPPH radical scavenging activity with an ICsq value of 38.7 £ 0.8 uM.
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ABSTRACT

Two new compounds, odoratisol E (1) and decurrenal A (2), together with 12 known
compounds were isolated from the twig and leaf extracts of Mitrephora wangii HU
(Annonaceae). All structures were elucidated by spectroscopic methods. The structure of
compound (+)-6 was also confirmed by X-ray diffraction analysis. The absolute
configurations of odoratisol E and decurrenal A were determined by comparison of their
electronic circular dichroism (ECD) spectra with those of related known compounds. Most of
the isolated compounds were evaluated for their antioxidant activity using the 2,2-diphenyl-1-
pikrylhydrazyl (DPPH) and 2,2'-azino-bis(3-ethylbenzothiazoline-6-sulphonic acid) (ABTS)
assays. Compounds 4 and (+)-6 displayed potent ABTS radical scavenging activity with ICsg
values of 11.9 + 1.8 and 10.8 = 1.7 uM, respectively, which is better than that of standard
compound, ascorbic acid, (ICsp = 19.3 £ 0.1 uM). Compound 9 showed moderate DPPH
radical scavenging activity with an ICsy value of 38.7 + 0.8 uM.

Keywords: Mitrephora wangii, Annonaceae, lignan, neolignan, antioxidant activity
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1. Introduction

Free radicals, especially oxygen derived radicals produced from exogenous and
endogenous metabolic processes in the human body, are the cause of various diseases
including cirrhosis, arteriosclerosis, rheumatoid arthritis, cancer, inflammatory diseases, and
neurodegenerative diseases associated with aging [1-4]. An imbalance between the formation
and neutralization of free radicals results in diseases and the acceleration of aging [1, 2].
Normally, the human body has several mechanisms to protect cells, including enzymes such
as superoxide dismutase or catalase or antioxidant compounds such as ascorbic acid,
tocopherol, and glutathione [1-3]. There are several literature reports that natural antioxidants
play crucial roles in the prevention or reduction of the risks of chronic diseases as well as in
the maintenance or promotion of a state of well-being or health [5-7]. Plant secondary
metabolites such as flavonoids, neolignans, and terpenoids also play an important role in the
defense against free radicals. In addition, benzofuran-type neolignans exhibit a significant
inhibitory effect against lipid peroxidation [8]. Therefore, the discovery of active antioxidants
from natural resources has received much attention.

Mitrephora belongs to the Annonaceae family and approximately 48 species are
distributed throughout Asia and Australia. In Thailand, twelve species are found and some of
these have been used in Thai traditional medicine as health tonics [9,10]. Previous
phytochemical investigations of Mitrephora wangii HU twigs and leaves resulted in the
isolation and identification of neolignans, alkaloids, phenolic amides, and steroids, and
allantoin. Some of these compounds showed antifungal, cytotoxic, and antioxidant activities
[11-17]. The objective of the present study was to evaluate the antioxidant potential and to
establish phytochemical characterization of the secondary metabolites isolated from the twig

and leaf extracts of M. wangii. Herein, we report two new compounds (1 and 2) together with
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12 known compounds (3—14) from the twig and leaf extracts of M. wangii. The antioxidant
activities, DPPH and ABTS assays, of most of these compounds are also reported.
2. Results and discussion

The EtOAc extract of the leaves of M. wangii was separated by column
chromatography (CC) using various stationary phases to yield two previously undescribed
compounds (1 and 2) together with four known compounds (11-14). While the separation of
the EtOAc extract of the twigs yielded eight known compounds (3—10).

Compound 1 was obtained as a colorless oil with a molecular formula of C;9H2,03
based on the [M + Na]" ion peak at m/z 321.1469 (calcd for C;9H,,O3Na, 321.1469) from
HRESITOEMS. The 'H NMR spectroscopic data of 1 (Table 1) displayed resonances for the
presence of two benzylic oxymethines [oy 5.13 (1H, d, J = 8.7 Hz, H-7), 4.37 (1H,d, J=9.3
Hz, H-7")], two methines [dy 2.23 (1H, m, H-8), 1.74 (1H, m, H-8")], two methyl groups [y
1.02 (3H, d, J = 6.5 Hz, H-9'), 0.63 (3H, d, J = 6.9 Hz, H-9)], two aromatic rings having an
AA'BB’ spin system [dy 7.37 (2H, d, J = 8.4 Hz, H-2'/6"), 7.31 (2H, d, J = 8.4 Hz, H-2/6),
6.88 (2H, d, J = 8.4 Hz, H-3/5), 6.85 (2H, d, J = 8.4 Hz, H-3'/5")] and a methoxy group [y
3.81 (3H, s, OMe-4)]. The *C NMR spectroscopic data revealed resonances, representing 19
carbons including, 12 aromatic carbons, four methine carbons, and three methyl carbons. The
NMR spectroscopic data of 1 were similar to those of (75,8R,7'R,8'S)-4'-hydroxy-4-methoxy-
7,7"-epoxylignan (15) isolated from Terminalia superba by Wansi et al. in 2007 (Table 1).
The major differences between these two compounds were observed from the following
NMR spectroscopic data of the furan. The two methyl groups of 15 have a syn relationship
with resonances at oy 0.55 (3H, d, J = 5.7 Hz, Me-9)/6c 11.8 and oy 0.57 (3H, d, J = 5.7 Hz,
Me-9")/dc 11.8 [18], whereas in compound 1 the methyl groups are anti and resonate at oy
0.63 (3H, d, J = 6.9 Hz, Me-9)/6¢ 14.4 and 1.02 (3H, d, J = 6.5 Hz, Me-9")/dc 14.4. The

protons and carbons at C-7 and C-7° of compound 15 are magnetically equivalent and
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resonance at dy 5.10 (2H, d, J = 5.8 Hz, H-7 and H-7")/d¢ 82.6, while the 'H and °C NMR
spectra of compound 1 displayed two set of resonances, oy 5.13 (1H, d, J = 8.7 Hz, H-7)/dc
82.3 and oy 4.37 (1H, d, J = 9.3 Hz, H-7")/6c 86.7. The cis/trans relationship of the
tetrahydrofuran substituents were determined from the resonances of oxymethine (H-7/7")
and methyl protons as described by Giang et al. in 1994 [19] and Rimando e? al. in 2006 [20].
The NOESY cross peaks of 1 between Me-9” (dy 1.02) with H-7" (oy 4.37) and H-7 (dy 5.13)
with H-8 (dy 2.23) supported these assignments. Finally, the absolute configuration of 1 was
established as 7S,8R,7'R,8'R by comparison of its specific rotation and ECD spectrum with
those of odoratisol C (16) and odoratisol D (17) (Fig. 1 and 3) [20]. Thus, the structure of
odoratisol E ((7S,8R,7'R,8'R)-4'-hydroxy-4-methoxy-7,7"-epoxylignan) was assigned as 1, the
C-8 epimer of 15.

Compound 2 was obtained as a colorless viscous oil. The molecular formula of
Ci6H 1404 was established on the basis of HRESITOFMS data, which showed a [M + H]" ion
peak at m/z 271.0967 (caled for Ci4H;504, 271.0970). The 'H and *C NMR spectroscopic
data (Table 2) of 2 were similar to those of 3 [21], except compound 2 showed resonances for
an ABX aromatic spin system [dy 6.58 (1H, s, H-2'/d¢ 105.2), oy 6.47 (1H, d, J = 7.2 Hz, H-
5'l6¢ 106.7), and oy 6.60 (1H, d, J = 7.2 Hz, H-6'/0c 115.6)] instead of the AA'BB’ aromatic
spin system observed in the 'H NMR spectrum of 3. The 2§,3S absolute configuration of 2
was identified from a comparison of its ECD spectrum with that of compound 3 [22] (Fig. 4)
and compound (+)-6; whose structure was determined by X-ray crystallographic analysis
(Fig. 5). Thus, the structure of decurrenal A ((2S,35)-2,3-dihydro-2-(3',4’-dihydroxyphenyl)-
3-methyl-5-benzofurancarboxaldehyde) was assigned as 2.

The remaining known compounds were identified as decurrenal (3) [21], parakmerin
A (4) [23], (—)-licarin A (5) [24, 25], (+)-conocarpan (6) [21, 23, 26], (25,35)-2,3-dihydro-2-

(3,4-dimethoxyphenyl)-3-methyl-5-(E)-propenylbenzofuran (7) [22], eupomatenoid-4 (8)
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[27], eupomatenoid-5 (9) [21], eupomatenoid-6 (10) [27], threo-1-(4-hydroxypheny)-2-[4-(E)-
propenylphenoxy]-propan-1-ol (11) [28], erythro-1-(4-hydroxypheny)-2-[4-(E)-
propenylphenoxy]-propan-1-ol (12) [23], N-cinnamoyl-(2-phenylethyl)-amine (13) [29], 4-
hydroxy-benzaldehyde (14) [30] by comparing their spectroscopic data with those previously
reported.

Most of the isolated compounds, as well as the crude extracts, were evaluated for their
antioxidant activities using the DPPH and ABTS radical-scavenging assays. As summarized
in Table 3, compounds 4 and (+)-6 showed potent ABTS radical scavenging activities with
ICsp values of 11.9 £ 1.8 and 10.8 £ 1.7 uM, respectively, a result nearly two-fold more
potent than the standard, ascorbic acid, (ICsp = 19.3 £ 0.1 uM), whereas compounds 3, 5, and
9 showed moderate ABTS radical scavenging activity with ICsy values of 33.9 + 2.6, 36.7 +
1.0, and 48.4 £ 2.9 uM, respectively. It should be noted that the formyl group at C-5
(compound 3), the methoxy group at C-7 (compound 5), and the double bond at C-2/C-3
(compound 9) may cause the reduction of antioxidant activity of neolignans. In the DPPH
radical-scavenging assay, all tested compounds were either weakly active or inactive. The
crude extract and some of the isolated compounds were also evaluated for their a-glucosidase
inhibitory activities. Unfortunately, none of them were active.

3. Experimental
3.1. General experimental procedures

The NMR spectra were recorded using a 400 MHz Bruker FT-NMR Ultra Shield or a
Bruker Avance 600 MHz spectrometer. Optical rotation values were determined on a JASCO
P-1010 polarimeter in MeOH solution by using a glass cell (3.5 x 10 mm). UV absorption
spectra were obtained on Varian Cary 5000 UV—vis-NIR spectrophotometer. The IR spectra
were recorded using a Perkin-Elmer FTS FT-IR spectrophotometer. ECD spectra were taken

on a JASCO J-815 CD spectropolarimeter. ESIMS and ESITOFMS spectra were obtained on
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a Bruker HCT Ultra mass spectrometer and Waters Micromass LCT mass spectrometer.
Semi-preparative HPLC was performed on a Waters 1525 HPLC pump system, equipped
with a Waters 2487 dual wavelength absorbance detector using the following column:
Phenomenax Luna 5y Cg column (5 um, 10 x 250 mm). Single-crystal X-ray diffraction
measurements were made on a Bruker APEX DUO diffractometer with cross-coupled
multilayer optics Cu-Ka radiation. Quick column chromatography (QCC) and column
chromatography (CC) were carried out on Si gel 60 H (Merck, 5-40 pm) and Si gel 100
(63200 pm, Merck) or silica gel 100 (63-200 pm, SiliCycle® Inc.) or Silica gel RP-18
(55-105 um, Waters), respectively. Precoated plates of silica gel 60 F,s4 and RP-18 Fps4 were
used for analytical purposes. Silica gel plates (Merck, silica gel 60 F,s4) were used for
preparative TLC. Sephadex LH-20 (Merck) was used as a stationary phase for size-exclusion
chromatography. 2,2-Diphenyl-1-picrylhydrazyl (DPPH) was used as a substrate in the DPPH
assay. 2,2'-Azinobis(3-ethylbenzothiazoline-6-sulfonic acid (ABTS) was used as a substrate
and ABTS radical cations were generated by potassium persulfate (K,S,Og) in the ABTS
assay. DPPH and ABTS assays were performed on a BMG LABTECH/SPECTROstar Nano
microplate reader.
3.2. Plant materials

The twigs and leaves of Mitrephora wangii were collected from Doi Tung, Chiang
Rai Province, Thailand, in October 2015. The plant material was authenticated by Mr. Martin
van de Bult (Doi Tung Development Project, Chiang Rai, Thailand), and a voucher specimen
(MFU-NPRO127) was deposited at the Natural Products Research Laboratory, School of
Science, Mae Fah Luang University.
3.3. Extraction and isolation

Air-dried twigs of M. wangii (17.2 kg) were extracted three times with EtOAc (3 L

each) for 3 days at room temperature. After concentrated under reduce pressure, the EtOAc
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extract (211.0 g) was subjected to quick column chromatography (QCC) over silica gel,
eluting with a gradient of n-hexane-acetone (1:0 to 0:1, v/v) to provide seventeen fractions
(A—Q). Fraction F (755.5 mg) was fractionated on silica gel chromatography (CC) eluted
with n-hexane-CH,Cl, (17:3, v/v) to afford seven subfractions (F1-F7). Subfraction F4
(193.0 mg) was purified further by silica gel CC eluted with n-hexane-EtOAc (1:1, v/v) to
give compound 8 (2.0 mg). Fraction H (2.12 g) was fractionated over Sephadex LH-20 CC
(eluted with MeOH) to afford six subfractions (H1-H6). Subfraction H5 (915.9 mg) was
further purified by silica gel CC [eluted with n-hexane-acetone (9:1, v/v)] to afford
compound 7 (7.3 mg). Compound 9 (8.7 mg) was obtained from subfraction H6 (154.5 mg)
by using MeOH as eluent on a Sephadex LH-20 column. Fraction I (1.5 g) was purified via
silica gel CC (eluted with n-hexane-acetone (9:1, v/v)) to give compound 4 (404.6 mg).
Fraction K (2.7 g) was further purified by Sephadex LH-20 CC (eluted with MeOH) followed
by silica gel CC (eluted with n-hexane-EtOAc (9:1, v/v)) to yield compounds 5 (3.6 mg) and
6 (304.3 mg). Fraction L (4.5 g) was subjected to QCC (eluted with n-hexane-acetone
mixture of increasing polarities (9:1 to 1:1, v/v)) to yield ten subfractions (L.1-L10). Fraction
L4 (435.8 mg) was further purified by Sephadex LH-20 CC (eluted with MeOH) to give
seven subfractions (L4A-L4G). Compound 3 (6.0 mg) was obtained from fraction L4C
(104.8 mg) via silica gel CC (eluted with n-hexane-EtOAc (4:1, v/v)). Compound 10 (2.3 mg)
was obtained from fraction LAE after preparative TLC with n-hexane-CH,Cl, (4:1, v/v).

The dried leaves of M. wangii (6.4 kg) were extracted with EtOAc (3 L each) for 3
days at room temperature to afford the crude extract (119.8 g), which were subjected to QCC
over silica gel, eluting with a gradient of n-hexane-acetone (0:1 to 1:0, v/v), providing 10
fractions (A-J). Fraction H (7.37 g) was fractionated over QCC eluting with a gradient of n-
hexane-EtOAc (0:1 to 1:1, v/v) to give ten subfractions (H1-H10). Subfraction H4 (102.3 mg)

was further purified by silica gel CC (eluted with n-hexane-acetone (4:1, v/v)) following
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separation by CC over silica gel RP-18 column eluting with MeOH-H,0 (4:1, v/v) to yield
compound 11 (1.5 mg). Subfraction H6D2 (14.8 mg) was purified by semi-preparative HPLC
(eluted with CH3CN/H,0 with 0.05% TFA, 7:3, 2 mL/min) to obtain compound 1 (1.0 mg, #r
= 21.4 min). Fraction I (13.4 g) was subjected to QCC over silica gel (eluted with n-hexane-
acetone gradient (1:0 to 7:3, v/v)) to provide eleven subfractions (I1-I11). Subfraction 14
(740.0 mg) was purified by silica gel CC (eluted with n-hexane-acetone (9:1, v/v)) to afford
seven subfractions (I4A-I4G). Subfraction 14D (173.1 mg) was isolated by Sephadex LH-20
CC (eluted with MeOH) and further purified by semi-preparative HPLC (eluted with
CH;CN/H,0O with 0.05% TFA, 1:1, 2 mL/min) to give compounds 2 (1.2 mg, tr = 14.9 min),
12 (1.1 mg, tgr = 29.4 min), 13 (0.5 mg, tg = 28.0 min), and 14 (1.0 mg, g = 10.1 min).

Odoratisol E (1): colorless oil; [a]*p: — 49.7 (¢ 0.6, MeOH); UV (MeOH) Aax (log &)
214 (2.95), 229 (2.79), 275 (2.33) nm; ECD (MeOH) Amax (Ae) 213 (—1.74), 228 (+0.76), 279
(+0.088) nm; IR (neat) vmax 3310, 2958, 1610, 1512, 1452, 1241 cm ™. "H NMR (CHCl;, 600
MHz) and BC NMR (CHCIl3, 150 MHz) see Table 1; HRESITOFMS: m/z 321.1469 [M +
Na]™ (calcd for C19H»O3Na, 321.1467).

Decurrenal A (2): colorless oil; [(x]25D: +27.0 (c 0.2, MeOH); UV (MeOH) Ay« (log
) 224 (2.65), 291 (2.5) nm; ECD (MeOH) Amax (Ae) 234 (—0.85), 291 (+0.89) nm; IR (neat)
Vmax 3362, 2923, 2853, 1673 cm'. "H NMR (acetone-ds, 600 MHz) and °C NMR (acetone-
ds, 150 MHz) data, see Table 2; HRESITOFMS m/z 271.0967 [M + H]" (caled for C¢H 504,
271.0970).

X-ray crystallographic data for (+)-conocarpan (6): CigH;30,, M = 266.32, size 0.13 x
0.24 x 0.34 mm”, orthorhombic, chiral group P2,2,2,, a = 8.8705 (3) A, b=8.9317 3) A, ¢ =
18.0613 (6) A, a = =y =90.00°, V = 1430.97 (8) A*>, T=89.95K, Z=4, d=1.236 g/cm’,
F(000) = 568.00, A (CuKo) = 1.54178 A, reflections collected/unique 9,812/2,522 [R (int) =

0.027]. Final R indices R;= 0.027 and wR, = 0.064 (I > 20(1)), R = 0.028 and wR, = 0.065



231

232

233

234

235

236

237

238

239

240

241

242

243

244

245

246

247

248

249

250

251

252

253

254

255

(all data), GOF = 1.07, largest diff. peak/hole, 0.20/-0.14 ¢/A°. The absolute configurations
of compound (+)-6 was assigned as 25, 35 (Fig. 5) with a Flack parameter was —0.11(8). Data
were collected on Bruker APEX DUO diffractometer using Cu-Ka radiation. The
crystallographic data of (+)-6 have been deposited in the Cambridge Crystallographic Data
Centre as CCDC 1839325 and data can be obtained free of charge from the via
http://www.ccdc.cam.ac.uk/data_request/cif.
3.4 Assay for DPPH radical-scavenging activity

The DPPH scavenging activity assay was modified from a previous paper [31].
Briefly, 6 x 10° M DPPH was prepared in absolute EtOH, and then 100 pL of this solution
was mixed with 100 pL. of sample solution in a 96-well microplate. After 30 min of the
reaction in the absence of light at room temperature, the absorbance was measured using
microplate reader (SPECTROstar Nano) at 517 nm. The DPPH radical scavenging capacity
was calculated using the following equation. % inhibition = [(Ap — As)/Ag] x 100 where Ap
and Ag are the absorbance of the blank sample and sample, respectively. All experiments were
performed in triplicate, with ascorbic acid used as the positive control. The half maximal
inhibitory concentration (ICsp) of DPPH scavenging activity was calculated by plotting
inhibition percentages against concentrations of the sample. The inhibition values were
reported as means + SD.
3.5. Assay for ABTS radical-scavenging activity

The determination of ABTS™ scavenging activity was carried out using a modified
literature procedure [31]. ABTS™ were produced by reacting a 7 mM stock solution of ABTS
with 2.45 mM potassium persulfate (K,S,0g) and allowing the mixture to stand in the dark at
room temperature for 16 h before use. The ABTS™ solution was diluted with water to an
absorbance of 0.7 + 0.02 at 734 nm. Different concentrations of test samples (20 pL) and

ABTS™ solution (180 pL) were added to each well of the 96-well microplate. The absorbance

10



256

257

258

259

260

261

262

263

264

265

266

267

268

269

270

271

272

273

274

275

276

277

278

279

at 734 nm was determined after 5 min of mixing. The percentage of ABTS free radical
scavenging activity was calculated using the same formula as for the DPPH assay. The
measurements were performed in triplicate.
Acknowledgements
This research was financially supported by the Thailand Research Fund and Mae Fah
Luang University through the Basic Research Grant (BRG5980012), the Thailand Research
Fund through the Royal Golden Jubilee Ph.D. Program (PHD/0019/2557) and Direct Basic
Research Grant (DBG5980001) and the Mae Fah Luang University Graduate Student
Research Grant. University of British Columbia is also acknowledged for laboratory
facilities. We would like to thank Mr. Martin van de Bult, Doi Tung Development Project,
Chiang Rai, Thailand for plant collection and identification. S. Laphookhieo thanks the
Australian Government via the Endeavour Award 2016 for a research fellowship.
Appendix A. Supplementary data
Supplementary data of compounds 1 and 2, X-ray diffractions data of (+)-6 associated
with this article can be found in the online version, at
References
[1] S. Pieniz, E. Colpo, V.R. Oliveira, V. Estefanel, R. Andreazza, In vitro assessment of
the antioxidant potential of fruits and vegetables, Ciénc. agrotec. 33 (2009) 552-559.
[2] F. Mourao, S. Umeo, H, O.S. Takemura, G.A. Linde, N.B. Colauto, Antioxidation
activity of Agaricus brasiliensis basidiocarps on difference maturation phases, Braz.
J. Microbiol. 42 (2011) 197-202.
[3] F. Li, V. Nitteranon, X. Tang, J. Liang, G. Zhang, K.L. Parkin, Q. Hu, In vitro
antioxidant and anti-inflammatory activities of 1-dehydro-[6]-gingerdione, 6-shogaol,

6-dehydroshogaol and hexahydrocurcumin, Food Chem. 135 (2012) 332-337.

11



280

281

282

283

284

285

286

287

288

289

290

291

292

293

294

295

296

297

298

299

300

301

302

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

S. Dudonné, X. Vitrac, P. Couticre, M. Woillez, J.M. Mérillon, Comparative study of
antioxidant properties and total phenolic content of 30 plant extracts of industrial
interest using DPPH, ABTS, FRAP, SOD, and ORAC assays, J. Agric. Food Chem.
57 (2009) 1768-1774.

Y.J. Zhang, R.Y. Gan, S. Li, Y. Zhou, A.N. Li, D.P. Xu, H.B. Li, Antioxidant
phytochemicals for the prevention and treatment of chronic diseases, Molecules 20
(2015) 21138-21156.

D. Grassi, G. Desideri, C. Ferri, Flavonoids: antioxidations against atherosclerosis,
Nutrients (2010) 889-902.

M.S. Garcia, Emerging role of natural antioxidations in chronic disease prevention
with an emphasis on vitamin E and selenium; Intechopen limited; London, 2013.

H. Haraguchi, H. Ishikawa, N. Shirataki, A. Fukuda, Antiperoxidative activity of
neolignans from Magnolia obovate, J. Pham. Pharmacol. 49 (1997) 209-212.

K.O. Rayanil, S. Limpanawisut, P. Tuntiwachwuttikul, Ens-pimarane and ent-
trachylobane diterpenoids from Mitrephora alba and their cytotoxicity against three
human cancer cell lines, Phytochemistry 89 (2013) 125-130.

R. Pooma, S. Suddee, Thai plant names Tem Smitinand revised edition 2014.
Bangkok, Thailand.

S. Sanyacharernkul, S. Nantapap, K. Sangrueng, N. Nuntasaen, W. Pompimon, P.
Meepowpan, Antifungal of modified neolignans from Mitrephora wangii Hu, Appl.
Biol. Chem. 59 (2016) 385-389.

P. Tanamatayara, Ph.D. Dissertation, Silpakorn University, Nakhon Pathom,

Thailand, 2001.

12



303

304

305

306

307

308

309

310

311

312

313

314

315

316

317

318

319

320

321

322

323

324

325

326

327

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

X.X. Huang, C.C. Zhou, L.Z. Li, Y. Peng, L.L.. Loa, S. Liu, D.M. Li, T. Ikejima, S.J.
Song, Cytotoxic and antioxidant dihydrobenzofuran neolignans from the seeds of
Crataegus pinnatifida, Fitoterapia 91 (2013) 217-223.

X.X. Huang, M. Bai, L. Zhou, L.L. Loa, W.B. Liu, Y. Zhang, C.Z. Li, Food
byproducts as a new and cheap source of bioactive compounds: lignans with
antioxidant and anti-inflammatory properties from Crataegus pinnatifida seeds, J.
Agric. Food Chem. 63 (2015) 7252-7260.

X. Li, W. Cao, Y. Shen, N. Li, X.P. Dong, K.K. Wang, Y.X. Cheng, Antioxidant
compounds from Rosa laevigata fruits, Food Chem. 130 (2012) 575-580.

S.Y. Lin, H.H. Ko, S.J. Lee, H.S. Chang, C.H. Lin, L.S. Chen, Biological evaluation
of secondary metabolites from the root of Machilus obovatifolia, Chem. Biodivers. 12
(2015) 1057-1067.

Q.B. Liu, X.X. Huang, M. Bai, X.B. Chang, X.J. Yan, T. Zhu, W. Zhao, Y. Peng, S.J.
Song, Antioxidant and anti-inflammatory active dihydrobenzofuran neolignans from
the seeds of Prunus tomentosa, J. Agric. Food Chem. 62 (2014) 7796-7803.

J.D. Wansi, M.C. Lallemand, D.D. Chiozem, F.A. Toze, L.M. Mbaze, S. Naharkhan,
M.C. Igbal, F. Tillequin, J. Wandji, Z.T. Fomum, a-Glucosidase inhibitory
constituents from stem bark of Terminalia superba (Combretaceae), Phytochemistry
68 (2007) 2096-2100.

A.M. Rimando, J.M. Pezzuto, N.R. Farnsworth, T. Santisuk, V. Reutrakul, K.
Kawanishi, New lignans from Anogeissus acuminate with HIV-1 reverse transcriptase
inhibitory activity, J. Nat. Prod. 57 (1994) 869-904.

R.M. Giang, R.T. Son, K. Matsunami, H. Otsuka, New neolignans and lignans from
Vietnamese medicinal plant Machilus odoratissima NEES, Chem. Pharm. Bull. 54

(2006) 380-383.

13



328

329

330

331

332

333

334

335

336

337

338

339

340

341

342

343

344

345

346

347

348

349

350

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

D.C. Chauret, C.B. Bernard, J.T. Arnason, T. Durst, Insecticidal neolignans from
Piper decurrens, J. Nat. Prod. 59 (1996) 152—155.

G.H. Tang, Z.W. Chen, T.T. Lin, M. Tan, X.Y. Gao, J.M. Bao, Z.B. Cheng, Z.H. Sun,
G. Huang, S. Yin, Neolignans from Aristolochia fordiana prevent oxidative stress-
induced neuronal death through maintaining the Nrf2/HO-1 pathway in HT22 cells, J.
Nat. Prod. 78 (2015) 1894-1903.

H. Achenbach, J. Grob, X.A. Dominguez, G. Cano, J.V. Star, L. Del, C. Brussolo, G.
Munoz, F. Salgado, L. Lépez, Lignans, neolignans and norneolignans from Krameria
cystisoides, Phytochemistry 26 (1987) 1159-1166.

P.Y. Chen, Y.H. Wu, M.H. Hsu, T.P. Wang, E.C. Wang, Cerium ammonium nitrate-
mediated the oxidative dimerization of palkentlphenols: a new synthesis of substituted
(£)-trans-dihydrobenzofurans, Tetrahedron 69 (2013) 653—-657.

A.C. Pereira, L.G. Magalhdes, A.H. Januario, P.M. Pauletti, W.R. Cunha, J.K. Bastos,
D.N.P. Nanayakkara, M.L.A. Silva, Enantiomeric resolution of (z)-licarin A by high-
performance liquid-chromatography using a chiral stationary phase, J. Chromatogr. A.
1218 (2011) 7051-7054.

T. Hayashi, R.H. Thomson, New lignans in Conocapus erectus, Phytochemistry 14
(1975) 1085—-1087.

B.A. McKittrick, R. Stevenson, Natural benzofurans. Synthesis of eupomatenoids-I, -
3,-4,-5,-6,-7, and-13, J. Chem. Soc., Perkin Trans. 1. (1983) 475-482.

N.T. Dat, X.F. Cai, Q. Shem, LS. Lee, Y.H. Kim, New inhibitor against nuclear factor
of activated T cells transcription from Ribes fasciculatum var. chinense, Chem.

Pharm. Bull. 53 (2005) 114-117.

14



351

352

353

354

355

356

357

358

359

360

361

[29]

[30]

[31]

T. Nishioka, J. Watanabe, J. Kawabata, R. Niki, Isolation and activity of N-p-
coumaroyltyramine, an a-glucosidase inhibitor in welsh onion (Allium fistulosum),
Biosci. Biotechnol. Biochem. 61 (1997) 1138-1141.

A. Yasuhara, A. Kasano, T. Sakamoto, An efficient method for the deallylation of
allyl aryl ethers using electrochemically generated nickel, J. Org. Chem. 64 (1999)
4211-4213.

I. Polbuppha, W. Maneerat, T. Sripisut, T. Limtharakul, S. Cheenpracha, S.G. Pyne,
C. Muanprasat, S. Seemakhan, S. Borwornpinyo, S. Laphookhieo, Antioxidant,
cytotoxicity and a-glucosidase inhibitory activities of compounds isolated from the

twigs of Maclura fruticosa, Nat. Prod. Commun. 12 (2017) 1073—-1076.

15



	University of Wollongong
	Research Online
	2018

	Antioxidant neolignans from the twigs and leaves of Mitrephora wangii HU
	Wuttichai Jaidee
	Wisanu Maneerat
	Raymond J. Andersen
	Brian O. Patrick
	Stephen G. Pyne
	See next page for additional authors
	Publication Details

	Antioxidant neolignans from the twigs and leaves of Mitrephora wangii HU
	Abstract
	Publication Details
	Authors


	Microsoft Word - Antioxidant neolignans

