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Abstract

Project Code: MRG5680006

Project Title: Chemical Constituents and Biological Activities of Dasymaschalon

acuminatum, the New Plant Species

Investigator: Dr. Ratchanaporn Chokchaisiri

E-mail Address: pam_2022@hotmail.com

Project Period: 2 June 2013 to 2 June 2015

Phytochemical investigation of the leaves and twigs of Dasymaschalon acuminatum
led to the isolation of two new aporphine alkaloid, 7-epi-duguetine (1) and 7-(O)-
acetylduguetine (7) together with one known alkaloid, dicentrinone (2), and five known
flavonoids, quercetin 3,7-dimethyl ether  3'-O-a-L-rhamnopyranosyl-(1—>2)--D-
glucopyranoside (3), galangin 5-methyl ether (4), 5,7-dimethoxy-3-hydroxyflavone (5),
3,5,7-trimethoxyflavone (6) and (-)-epicatechin (8), were isolated from the leaves and twigs
of Dasymaschalon acuminatum, a new plant species which has not been investigated
phytochemically before. The structures of the new compounds were elucidated by
spectroscopic techniques and the known compounds were identified by comparison of the
spectroscopic and physical data with those of reported values. All isolates were evaluated
for antiplasmodial activity against Plasmodium falciparum strain K1 and 7-(0)-
acetylduguetine and 7-epi-duguetine were found to exhibit potent activity with an 1Cg, of

0.243 and 0.385 pg/ml, respectively.

Keywords : Dasymaschalon acuminatum; alkaloid; flavonoid; antiplasmodial activity.
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lefinasfiangnidaimasuzSslutasin (KB) imasuziSaduy (MCF-7) uaziaasuziiotan
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LaNLTH (11_|) - inactive inactive inactive
afinazdiaa (lu) 3.29 23.39 inactive inactive
wimuaa (L) 4.75 44.64 inactive inactive
LANLETW (ﬁ'd) - inactive inactive inactive
lafinazdian (fa) 4.48 inactive inactive inactive
LINIUBN (ﬁId) 4.43 inactive inactive inactive
Mefloquine 0.0285 - - -
Ellipticine - 1.20 NT 3.81

Tamoxifen - NT 8.23 NT
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ssanatefiaezdiaa (15.0 nw) nsusnaantiu fractions 6199 dronaaNTE
lasanInnnAlddagaduidudinieg (0.063-200 mm, Merck 1.07734) 15615z (Eluent)
591N LN, Laniau-lafisazdian, lisezSiantaamues lagiAnySunmaassari
araneffTannnitduses 9 aaseudiwiiaansnanaasutl (Eluates) saalasanlnnsfl
N9 (Thin Layer Chromatography, TLC) i’mmjmmuﬁaaﬂmﬁﬁq@maami (Spot) U
TLC AduARInwle 7 ngx

ﬁ’m&jwﬁ' 2 (247.6 findniu) wasnoauilasunlansfen (recolumn chromatography,
cC) lauld sephadex LH-20 1567 (Eluent) wnuaa- lanaalsdlini (80:20) "L@i”miu'%qw%g
1 %@ fa 3,5,7-trimethoxyflavone (6) danwniziiunandinaasdon dnein 131.1 Sadniu
ﬁﬁmiw‘ﬁ. 3 (806.0 AadNIN) anasnasuiilasinlanmildan (recolumn chromatography,

cC) lalt sephadex LH-20 162wz (Eluent) innuaa-laaaalsdinu (80:20) ld 4 ngu
tan (ngudas 3.1-3.4) ingutan 3.2 (338.9 Aadniu) wnasnasuilasunlandnlasls
Moatuidudiniiaa (<0.063mm, Merck 1.07729) 13@17z (Eluent) laanalafiinu-uu
MU "L@Tmm%qﬁq 59l@ fa 5,7-dimethoxy-3-hydroxyflavone (5) Aanwazidunandun
iwiin 273.5 Jadnsy Winguday 3.3 (411.3 Iadniw) snasnasuiilasinlanniidrlagls
Mgatuidudanian (<0.063mm, Merck 1.07729) 15611z (Eluent) ianiau-lafinazdian
(80:20) Vlﬁaﬁiu§qw§1 79i@ fa galangin 5-methyl ether (4) danwacidunAnFiniodsan
siwin 68.0 Hadnsy

‘ﬁ,’]ﬂﬁﬂ;u‘ﬁl 7 (1.84 n3W) mamaé"uﬂmmimmﬂﬂ%ﬂ@ﬂl‘*ﬁ@”ﬁgwﬁ'mﬂu%mma
(<0.063mm, Merck 1.07729) l4@25% (Eluent) tanimu-1afinasdian (80:20) 3nsuausagy

o 6

ABAN sephadex LH-20 l5@272 (Eluent) uniuaa-lansalsfinu (20:80) 1 3 ngutiay

nguean7.1-7.3) Wnqueay 7.2 wadneaudlasnlannddilesldigaduidudiniag
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NaNgae7.2.1-7.2.3) WngNgey 7.2.2 (723.0 fadn3n) vasnaanilasuilansfdn
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(<0.063mm, Merck 1.07729) 5@z (Eluent) laaaalsfiinu-lumuaa (98:2) ¢ 3 nqutian
(
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recolumn chromatography, CC) lagld sephadex LH-20 IRGRNE (Eluent) LNHER-LAARD
lsfiinu (80:20) ldansu3ans 1 afiafa dicentrinone (2) Hanwaniduninfiniosdon

nn 7.1 FadnTy
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9N LN, LanLTu-lafinasdian, Lefinesfianisiuniues lagiadSuimuasaari
azanefifdannnniniuibes § aeseudiniiaanyanaasutl (Eluates) saalasanlnnsil
U9 (Thin Layer Chromatography, TLC) immjm”mﬁaaﬂm'ﬁ'ﬁg@maami (Spot) U
TLC adpafanule 6 ngu

fL’]ﬂE\jﬂJ‘ﬁ' 3 (345 n3u) asnaawsilasanlanyAgn (recolumn chromatography, CC)
laglt sephadex LH-20 lFdame (Eluent) lumuan-laaaalsdinu (80:20) ldany 3 ngution
(ndueiay 3.1-3.3) Wnguday 3.3 (2.54 Aadniw) mamaﬁ'xﬂmm‘[mmwﬂ%ﬂwml‘*ﬁm‘"’a@@
FULIuGAN1L8  (<0.063mm, Merck1.07729) l%@1we (Eluent) laaaalsdinu-tun1uaa
(97:3) VLGTET’]S‘IJ%QYI‘EGZ 79i@ Aa galangin 5-methyl ether (4) JanumeidundnFiniosson
Wwmen 3214 Ja8n5u uaz 5,7-dimethoxy-3-hydroxyflavone (5) 1.35 n3u Fotaausn’ely
RIRNALANNOZTLAN

ll’mi;g'u‘ﬁ'S (10.3 ﬂ%ﬁJ) maaﬂaﬁ'wﬂmmi@m’]ﬂsgﬁ (recolumn chromatography, CC)
lavld sephadex LH-20 166372 (Eluent) Luniuaa-laaaalsfiiny (80:20) ld 3ngudan
(ngwday 5.1-5.3) sngutay 5.2 (2.73 n3u) mamaé’wﬂmmi@mﬂﬂ%ﬂ@U’Lfﬁagwﬁ’u
Juganaa (<0.063mm, Merck 1.07729) lfa1we (Eluent) laaaalsfinu-tunuaa (98:2)
16 4 ndutian (nqudas 5.2.1-5.2.4) sngudan 522 (51.5 Iadniv) anasnaauilasan
I@lﬂi’lﬂﬁg’l (recolumn chromatography, CC) laolsd silica reversphase RP-18 IEREE
(Eluent) LUy %aa-1n (80:20) Vlﬁmiu%qﬂ§€1 79ia Aa 7-epi-duguetine (1) danwmzidunin
SnA0Isaw Wmin 46.8 TaAnsy inguday 5.2.4 (1.00 n3u) anasnaauitlasnlannd
6%’1 (recolumn chromatography, CC) laolt silica reversphase RP-18 IRRy (Eluent) tu
Muaa-i (80:20) "LsTmm%qw%ﬂ 7%@ @a quercetin  3,7-dimethyl ether 3'-O-Ql-L-
rhamnopyranosyl-(1—>2)-$-D-glucopyranoside (3) Janwuzdunanfinioidon ﬁﬁﬁﬁﬂ 7.3
Jadniu
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dasanalafiaezdiaa (10 n3u) ¥innsusnaanidy fractions @199 drunaaNitlas
iInnnAlidigaduidudinieg (0.063-200 mm, Merck 1.07734) 15615z (Eluent) 5
N LENLEH,  LENETU-lafiaazian, iisazfianioauniues lagtRulSunmosaarin
aeanefifdannninduises § aTaseudiniiaanyianaasutl (Eluates) daalasanlnnsil
WHWUN9 (Thin Layer Chromatography, TLC) ﬁ&m&jumuﬁaaﬂmﬁ'ﬁgmaams (Spot) U

TLC as1uafInwla 5 g



ﬁﬂmjmﬁ' 2 (839.2 fadnsy) anasaasuiilasunlanyfAdn (recolumn chromatography,
cc) lavldimgaduidudiniiag (<0.063mm, Merck 1.07729) 1513z (Eluent) laanals
Sinnu-Lumues (100:1) NNsuauTIonoaNl sephadex LH-20 146312 (Eluent) tumuea
100% VL@T&’]SU'%@V]"EH 79i@ Ad galangin 5-methyl ether (4) HanwuzidundnFinaassan
siwiin 2205 faaniu Sasuenlelusnsanatefisozianaesdiuly ﬁwmﬁuﬁ' 3 (895.0
dasnsu) sasnasuiilasunlans 4 (recolumn chromatography, CC) lagld sephadex
LH-20 146272  (Eluent) Lunuaa  100% "l@Tmiaﬁqw§1 9@ @a 5,7-dimethoxy-3-
hydroxyflavone (5) fanwmsidundndsn imein 154.5 fadniu Sansusnldluasana
afinasdianaasainly

ﬁﬁmj&lﬁ' 5 (1.16 n3u) Masneauiilasunlansfdn (recolumn chromatography, CC)
Taols sephadex LH-20 l¥&ame (Eluent) lumuaa 100%aniuamudisnesuilasuilan
51 (recolumn chromatography, CC) I@ﬂlfﬁ?@@fﬂﬂ%fiﬁﬂ%% (<0.063mm, Merck
1.07729) l%a17wz  (Eluent) laaaalslinu-tuniuaa (98:2) "L@Tmsu%qw%gz Thafe
dicentrinone (2) fanwaidunandinasssan dmin 20 Saansy Fuesusnldlussana

lfaasBianvadainly  waz 7-(O)-acetylduguetine (7) Hanumsiduraiudsfiniaidan

RN 7.1 A8dnsw

AFENALNNINDA
a1 TananIuea (12.0 n3u) vinsuenaanidu fractions @149 danaauitlag
anInnnAlddrgaduiduganieg (0.063-200 mm, Merck 1.07734) 15aa5z (Eluent) 5
N LN, Laniu-lafiaasdian, tefinazfianisiuniues lagindSunmuesaari
azansfftannniduies § aesaudiniiaanyanaesuil (Eluates) saalasanlnnsil
WL (Thin Layer Chromatography, TLC) mmmjumuﬁaaﬂm‘ﬁ'ﬁﬁ;maami (Spot) U
TLC AduARInwle 6 nax
ﬁﬁﬂa;&lﬁ 2 (7352 {adniw) wnasmaailasanlansildn (recolumn chromatography,
cC) lawld sephadex LH-20 15@7ae (Eluent) iwnnuaa- lanaalsdiny (80:20) "L@Tm‘m%qwﬁf
1 %fia fi8 (-)-epicatechin (8) fanwmeuvaudsdinassdan iwiin 135 Hadnsu
ﬂﬁﬂ&juﬁ' 3 (1.78 n3u) wasaasuiilasunlans @ (recolumn chromatography,
cc) lauld sephadex LH-20 1462w (Eluent) lumnuaa 100%ansmanudisnasuilazan
Tanldn (recolumn chromatography, CC) vl@i”m‘m%qwﬁa safa quercetin 3,7-dimethyl
ether 3'-O-O-L-rhamnopyranosyl-(1—>2)-f-D-glucopyranoside (3) JanwusiJunandnaed
gau iwin 57 Sa8nsu ua 7-epiduguetine (1) Tanwadunindindessen dnein 17.1
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5. ayduazandsana

miﬁﬂmaaﬁﬂs:naumaLﬂﬁmammmaﬂLmaw (Dasymaschalon acuminatum) 37N
dau’LuuazﬁammmLmﬂmﬂuﬂﬁjuLLaamaaﬂ@%ﬁ@lm 2 7%a Aa 7-epi-duguetine (1) uas 7-
(O)-acetylduguetine (7) LLazi’mvﬁimiﬁLﬂUwuml,l,ﬁhSﬂlumjmmamaaﬂﬁ 1 190 Ao
dicentrinone (2)1 LLazluﬂﬁjNWmI’Juaﬂﬁ 5 1ia Ao quercetin 3,7-dimethyl ether 3'-O-o-L-
rhamnopyranosyl-(1—2)-5-D-glucopyranoside (3)2, galangin 5-methyl ether (3,7-dihydroxy- 5-
methoxyflavone) (4)3, 5,7-dimethoxy-3-hydroxyflavone (5)4, 3,5,7-trimethoxyflavone (6)5 way (-)-
epicatechin (8)° aogdnn 1 lewsiwassilwifiensdldnninafiamsaininsalnd

o o

o A v A @ Y a a o
AU LA TIETIVAIENINLA N LNLA I H eI % LN TS UL nwagamamﬂﬂimﬂnﬁm:

1
v a

°uagamamUmwwvl,ﬁﬁ'uiay]aﬁﬁ;jﬁmm"l:j”l,l,f,ﬁ”’;

Po) OH
O OH
OH

N~ch, o) -
‘e RH o O ‘mi&{
| on OH
OMe
0
2 3

R?0 (o) OH

4:R=R'=H,R?>=CH;, 8
5:R=H,R!=R?=CH,;
6: R=R!=R?=CH;,

Ell 1: Iﬂ‘ix‘] {31998 TN LLElﬂVL@T"i]’]ﬂSL‘U LR Zﬁdlql%ﬂ\‘i LARY

sasznay 1 danvaiduvesudidmnies demsnyuswuusidiwie [a]f
~46.6 (c = 0.59, CHCI,) mndayadunusasmdnasvUnnguaunsganiuvanylaasan
Fah 3440 cm ndayaunamUnasuliia molecular ion 91 m/z 356.1447 [M + H] lu HR
ESI MS sinaiul %aaaaa&aaﬁ'ﬂg@ﬂmaqa CooHzNOs 1INTaYA "H- uaz "C-NMR (a1974
2) WURIM singlet V8413 OCH; 2 Wy 16391 AamIunuiiieniuaudiunss 9 (6,
149.5) uaz 10 (5 148.9) WNINALINLAYLIMV0 singlet 2 sy o voaldsmon
methylenedioxy 715 5.93 uaz 6.09 UAz FWYM singlet 3 W4 7156.51, 6.95 uaz 7.70

U84 H-3, H-8 uaz H-11 AURIAL mmsnﬁuﬂ'ﬂ@i”mngmmumnmuﬁma\naazi‘smaﬂ



nndaya "H-NMR wusyymlsnauvesnylaatanda uaz wisidavdanylulasan A
§5.01 Uaz 2.69 MIURNOY 1 LFAIANHUIANIZVBIFNINGY aporphine alkaloid UL 1,2-
methylenedioxy NAYAM carbinolic i & 4.87 (d, J = 2.1 Hz) gnunuiinenuan
AU 7 s’ﬁéamﬂiaga 'H-'"H cosy U 2) H7 danuduWuiiu H6 uazandaya
HMBC H-7 4aMu&UNUSNU C-1b, C-6a, C-7a C-8 and C-11a (Table 1) mMsdiuduaiaa3
Towafin c-6a wuininmssasasuuy R nUBYA circular dichroism (CD) Gaflen negative
Cotton effect 71 242 nm uaﬂmﬂ‘f‘:{f\iﬁam@\"l,@T’mﬂ@hmﬁmi@jmwﬁaﬁ@h Joaz = 2.1 Hz 1iln
WULSR AUANANIINNTIUS (Jgar = 12 Hz) Iugﬂ"laisﬁmaiﬁ Nnsugutoys NOE wWuin
H-6a (8 3.39) uaz H-7 (5, 4.87) Smnusuwusaani wuinnissaseseaf -7 tuwuuy R
msfugulassainsledannisdSoudivy 'H- uaz "C-NMR 284 (-)-duguetine Baayuladn

s3dsznay 1 ﬁ' C-7 1w epimer 284 (—)-duguetine fa 7-epi-duguetine

OMe

7\ COSY ” X\ NOE

3 2: iaga COSY uaz NOE augunwwiuadz1slsznay 1

sssznay 7 danwniziiln amorphous Fndad fdnmnyuszwiuuasiwwg [alg’
715 (c = 0.38, CHCI,) mmTaHaé‘whmeﬂﬂ@l%'wwmmumsﬁ@mamgﬂﬁuauﬁaﬁ 1737
cm’ nndayaunasidnaiulidia molecular ion A miz 398.1578 [M + H] 1w HR ESI MS
mnasi Jemenndasiugaslulana CoHhNOs 3nTaya H- uaz "C-NMR (a13149 3) 789
f135Usznay 7 dauns1eafany 7-epi-duguetine (1) uatinaann LL@iﬁg@ﬁLmﬂ@haﬁ'uwmﬁ
Lﬁ@mﬂmuﬁ'mamyj’ acetyl AU 7 199813 1 ‘fiaa‘gﬂ"l,ﬁdﬁmiﬂizﬂau 7 da 7-(O)

acetylduguetine



a1519 29aya H-, ' C-NMR uaz HMBC 2893 1 lu CDCl

Position 7-epi-Duguetine (1)
"H-NMR “C.NMR  HMBC
1 - 142.7 i
1a ; 115.8 i
1b - 120.7 i
2 - 147.3 i
3 6.51 (s) 107.0 C-1, C-1b, C-2, C-4
3a - 128.1 i
4 3.14", 2.66" 26.3 C-1b, C-3a, C-5
5 3.21°,2.78 (dd, 10.4, 3.2)  53.2 C-3a, C-4, C-6a, N-CH,
6a 3.39 (br s) 66.4 C-1b, N-CH,
7 4.87 (d, 2.1) 65.2 C-1b, C-6a, C-7a, C-8, C-11a
7a ; 127.7 i
8 6.95 (s) 112.6 C-7, C-7a, 9-OCHs
9 - 149.5 ;
10 ; 148.9 ;
11 7.70 (s) 110.8 C-1a, C-7a, C-11a, 10-OCH,
11a ; 123.0 ;
N-CH,  2.69 (s) 432 C-5, C-6a
O-CH,-O 6.09 (s), 5.93 (s) 100.8 C-1, C-2
9-OCH,  3.91 (s) 56.0 Cc-9
10-OCH; 3.91 (s) 55.9 C-10

*RQUIRTOUNUN
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1519 39aya H-, ' C-NMR uaz HMBC 2893 1 lu CDCl

Position 7-(O)-Acetylduguetine (7)
"H-NMR “C-NMR  HMBC
1 . 143.1 i
1a ; 115.2 i
1b . 115.6 i
2 . 148.8 i
3 7.07 (s) 106.5 C-1, C-1b, C-2, C-4
3a - 125.7 i
4 3.14", 2.66" 26.1 C-1b, C-3a, C-5
5 3.21", 2.80" 54.2 C-3a, C-4, C-6a, N-CH,
6a 6.31 (brs) 64.8 C-1b, N-CH,
7 7.24 (br s) 77.3 i
7a . 123.4 i
8 7.07 (s) 113.1 C-7, C-9
9 - 150.4 i
10 . 148.8 i
11 7.70 (s) 110.3 C-1a, C-7a, C-11a, 10-OCH,
11a ] 122.5 i
N-CHi 3.11 (s) 42.0 C-5, C-6a
O-CH,-O  6.17 (), 6.02 (s) 100.5 C-1, C-2
9-OCH;  3.91 (s) 56.1 c-9
10-OCH,  3.92 (s) 55.8 C-10
7-OCOCH; 2.19 (s) 21.9 C-7OCOCH,4
7-OCOCH, - 171.7

*RYYITOUNUN
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animsTinmwaesasnuenlanyinmmasaufe gnimsauidasnais gniau
WIuRudatoaanzSslutastn (KB) wraanzi3ad1uy (MCF-7) uasioaanzisivaa (NCI-

H187) aduaasluasng 4

N o & X a a a ' 6 [ 1
M99 4 ONINITLUYILTBNIRLIEY, f]‘l’]ﬁﬂ’l’mLﬂ%WH@IBL‘HﬂﬂNZLiGI%‘ﬁBGﬂ’]ﬂ (KB)

LIARNZLSILE U (MCF-7) uaziraauzisidaa (NCI-H187)

anamssugs anulinfiwdainad (IC,, fg/ml)
f13ENARYIL BoanaBs  azfolugosthn  wnSad wzi59laa
(IC,,, Hg/ml) (KB) (MCF-7) (NCI-H187)
7-epi-Duguetine (1) 0.385 7.54 15.37 inactive
Dicentrinone (2) 1.23 inactive inactive inactive
3,7-Dimethyl ether 3'-O0-0t- inactive inactive inactive inactive
L-rhamnopyranosyl-(1 —>2)-ﬂ—
D-glucopyranoside (3)
Galangin 5-methyl 3.12 inactive inactive inactive
ether (4)
5,7-Dimethoxy-3- 5.07 inactive inactive inactive
hydroxyflavone (5)
3,5,7-Trimethoxyflavone (6) inactive inactive inactive inactive
7-(O)-Acetylduguetine (7) 0.243 26.81 inactive 5.71
(-)-Epicatechin (8) inactive inactive inactive inactive
Mefloquine 0.011 - - -
Ellipticine - 1.20 NT 3.81
Tamoxifen - NT 8.23 NT

a5

qu/ ¥ 1
lunmInasaugnFamuiTasnansonuil @13 7 was 1 WEAINNIFIFA (ICs 0.243

1§20.385 ug/ml) awsay Tuumsiians 2, 4 uaz 5 ugaIqNIUIUNA197AT ICsp 1.23, 5.07
and 312 ugim 133, 6 uaz8 liusasgnidmdennansy iilaifinuiuunanasgu
(mefloquine) ICso 0.011 £ig/ml dnsunInaseuanuduindaimad wuians 1 uaasgni’
ledgegalunsdmaasuzisslugeshn (KB) (ICs 7.54 ug/ml) uazlunsdumaduzioe
Wil (MCF-7) (ICsy 15.37 pg/ml) au@28d13 7 lunisauiaaauziSidaa (NCI-H187) (ICs,
5.71 ug/ml)
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Extraction and Isolation of the air-dried leaves of D. acuminatum

The air-dried leaves of D. acuminatum (1.0 kg) were pulverized and extracted
successively with n-hexane, EtOAc and MeOH at room temperature. The filtered solution of
each extraction was evaporated to dryness under reduced pressure at temperature 40-45 °C to
give the hexane extract (129.7 g), the EtOAc extract (15.74 g) and the MeOH extract (30.6 Q).

EtOAcC extract

The EtOAc extract (15.0 g) was fractionated by column chromatography (Merck
silica gel 60, 0.063-0.200 mm, 520 g), using a gradient solvent system of n-hexane, n-hexane-
EtOAc and EtOAc with increasing amounts of the more polar solvent. The eluates were
examined by TLC and 7 groups of eluting fractions were obtained.

Group 2 (247.6 mg) was separated on Sephadex LH-20 eluting with CH,Cl,-MeOH
to afford 3,5,7-trimethoxyflavone (6) as pale yellow amorphous solid (131.1 mg).

Group 3 (806.0 mg) was separated by Sephadex LH-20 eluting with CH,Cl,-MeOH
to give four fractions (fr.3.1-3.4). Fraction 3.2 (338.9 mg) was subjected to repeated column
chromatography eluting under isocratic condition of CH,Cl,-MeOH (98:2) to yield 5,7-
dimethoxy-3-hydroxyflavone (5) as white amorphous solid (273.5 mg). Fraction 3.3 (411.3
mg) was separated by column chromatography using by isocratic solvent system of n-hexane-
EtOAc (80:20) to yield galangin 5-methyl ether (4) as pale yellow amorphous solid (68.0 mg).

Group 7 (1.84 g) was chromatographed and eluted under isocratic condition of n-
hexane-EtOAc (80:20), followed by Sephadex LH-20 eluting with CH,Cl,-MeOH (20:80) to
give three fractions (fr.7.1-7.3). Fraction 7.2 was chromatographed over silica gel and eluted
under isocratic condition of CH,Cl,-MeOH (98:2) to afford 3 subfractions (fr.7.2.1- fr.7.2.3).
Subfraction 7.2.2 (723.0 mg) was separated on Sephadex LH-20 eluting with CH,Cl,-MeOH
(20:80) to yield dicentrinone (2) as pale yellow amorphous solid (7.1 mg).

MeOH extract

The MeOH extract (30.0 g) was fractionated by column chromatography (Merck
silica gel 60, 0.063-0.200 mm, 520 g), using a gradient solvent system of n-hexane, n-hexane-
EtOAc and EtOAc with increasing amounts of the more polar solvent. The eluates were
examined by TLC and 6 groups of eluting fractions were obtained.

Group 3 (3.45 g) was separated on Sephadex LH-20 eluting with CH,Cl,-MeOH
(20:80) to give three fractions (fr.3.1-3.3). Fraction 3.2 (2.54 mg) was subjected to repeated
column chromatography eluting under isocratic condition of CH,Cl,-MeOH (97:3) to yield



galangin 5-methyl ether (4) (321.4 mg) and 5,7-dimethoxy-3-hydroxyflavone (5) (1.35 Q)
similar to EtOACc extract.

Group 5 (10.3 g) was separated on Sephadex LH-20 eluting with CH,Cl,-MeOH
(20:80) to give three subfractions (fr.5.1-5.3). Fraction 5.2 (2.73 g) was subjected to repeated
column chromatography eluting under isocratic condition of CH,Cl,-MeOH (98:2) to give
four subfractions (fr.5.2.1-5.2.4). Subfraction 5.2.2 (51.5 mg) was further purified by column
chromatography over silica gel RP-18 with MeOH-H,0 (80:20) as eluting solvent to obtain
7-epi-duguetine (1) (46.8 mg). Subfraction 5.2.4 (1.00 g) was further purified by column
chromatography over silica gel RP-18 with MeOH-H,O (80:20) as eluting solvent to give
quercetin 3,7-dimethyl ether 3'-O-a-L-rhamnopyranosyl-(1->2)-4-D-glucopyranoside (3) as
pale yellow amorphous solid (7.3 mg).

Compound 1: 7-epi-duguetine; Pale yellow amorphous solid; [a]*p —46.6° (¢ 0.59,
CHCIs), IR vmax 3439, 1607, 1585, 1519, 1457, 1408, 1391, 1345, 1268, 1246, 1217, 1167,
1127, 1096, 1047, 1032, 969, 935 cm™;HRESIMS m/z: 356.1447 [M+H]" (Calc. for
C20H21NOs, 356.1492).
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S1. 'H-NMR spectrum of 7-epi-duguetine (1) in CDCl;
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S2. *C-NMR and DEPT 135 spectra of 7-epi-duguetine (1) in CDCl5
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S3. COSY spectrum of 7-epi-duguetine (1) in CDCl3
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S4. HMQC spectrum of 7-epi-duguetine (1) in CDCl;
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S5. HMBC spectrum of 7-epi-duguetine (1) in CDCl3
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S6. *H-NMR spectrum of dicentrinone (2) in CDCl3+8 drops CD;0D

Dicentrinone (2): *H-NMR (CDCl;+8 drops CD3;0D, 400 MHz), J: 8.38 (1H, d, J = 4.8 Hz,
H-5), 7.84 (1H, d, J = 4.8 Hz, H-4), 7.67 (1H, s, H-11), 7.50 (1H, s, H-8), 7.05 (1H, s, H-3),
6.23 (2H, s, O-CH,-0), 3.75 (3H, s, 10-OCHgs), 3.73 (3H, s, 9-OCHj3).
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S7. C-NMR and DEPT 135 spectra of dicentrinone (2) in CDCl3+8 drops CDs;OD

Dicentrinone (2): *C-NMR (CDCl3+8 drops CD;0OD, 100 MHz) ¢ 177.4 (C-7), 155.2 (C-
10), 155.1 (C-1), 150.0 (C-6a), 149.5 (C-2), 149.1 (C-9), 139.6 (C-3a), 138.1 (C-5), 127.8 (C-
11a), 125.6 (C-4), 123.9 (C-1a), 121.9 (C-1b), 109.0 (C-8), 109.0 (C-11), 107.7 (C-7a), 104.1
(0-CH;-0), 102.8 (C-3), 56.0 (C-90CHgs), 55.8 (C-100CH3).
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$8. 'H-NMR spectrum of quercetin 3,7-dimethyl ether 3’-O-a-L-rhamnopyranosyl-(1 =2)-4-
D-glucopyranoside (3) in DMSO-ds

Quercetin 3,7-dimethyl ether 3'-O-a-L-rhamnopyranosyl-(1-2)--D-glucopyranoside (3):
'H-NMR (DMSO-dg, 400 MHz), 6: 12.6 (1H, br s, 5-OH), 7.77 (1H, s, H-2"), 7.68 (1H, d, J =
8.5, Hz, H-6"), 6.99 (1H, d, J = 8.5 Hz, H-5'), 6.80 (1H, d, J = 1.4 Hz, H-8), 6.36 (1H, d, J =
1.4 Hz, H-6), 3.85 (3H, s, 7-OCHj3), 3.81 (3H, s, 3-OCHj3), glucose unit; 5.08 (1H, d, J =5.5
Hz, H-1"), 3.68 (1H, br s, H-6"b), 3.58 (1H, t, J = 8.0 Hz, H-5"), 3.50 (1H, m, H-6"a), 3.47
(AH, m, H-2"), 3.47 (1H, m,, H-3"), 3.22 (1H, m, H-4"), rhamnose unit; 5.18 (1H, s, H-1"),
3.85 (1H, s, H-5"), 3.73 (1H, m, H-2"), 3.48 (1H, m,, H-3"), 3.18 (1H, m, H-4"), 1.08 (1H, d,
J=5.9 Hz, H-6™).
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S9. *C-NMR and DEPT 135 spectra of quercetin 3,7-dimethyl ether 3'-O-a-L-rhamnopyranosyl-
(1= 2)-p-D-glucopyranoside (3) in DMSO-ds

Quercetin 3,7-dimethyl ether 3'-O-a-L-rhamnopyranosyl-(1-2)-#-D-glucopyranoside (3):
3C-NMR (DMSO-ds, 100 MHz) ¢ 178.4 (C-4), 165.5 (C-7), 161.2 (C-5), 156.7 (C-9),156.0
(C-2), 151.0 (C-4"), 145.3 (C-3"), 138.4 (C-3), 123.1 (C-6'), 120.9 (C-1'),116.9 (C-2"), 116.6
(C-5"), 105.5 (C-10), 98.9 (C-8), 98.1 (C-6), 60.1 (C-30CH3), 56.5 (C-7OCHj3), glucose unit;
99.6 (C-1"), 77.6 (C-5"), 77.4 (C-2"), 77.4 (C-3"), 77.2 (C-4"), 61.0 (C-6"), rhamnose unit;
100.92 (C-1""), 72.4 (C-4""), 70.9 (C-2""), 70.9 (C-3""), 68.9 (C-5""), 18.3 (C-6"").
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$10. *H-NMR spectrum of galangin 5-methyl ether (4) in CDCl3

Galangin 5-methyl ether (4): *H-NMR (CDCls, 400 MHz), J: 7.88 (2H, d, J = 6.3 Hz, H-2',
6", 7.51 (3H, m, H-3', 4'5"), 6.72 (1H, s, H-8), 6.61 (1H, s, H-6), 3.96 (3H, s, 5-OCHy).
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S11. ®C-NMR and DEPT 135 spectra of galangin 5-methyl ether (4) in CDCl;
Galangin 5-methyl ether (4): *C-NMR (CDCls, 100 MHz), 6: 183.0 (C-4), 168.0 (C-9), 164.1
(C-2), 153.1 (C-5), 150.7 (C-7), 136.8 (C-1), 129.6 (C-4"), 129.0 (C-3'5Y), 126.2 (C-2'6),
106.5 (C-10), 105.4 (C-8), 90.4 (C-6), 56.4 (OCH3, C-5).
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S12. *H-NMR spectrum of 5,7-dimethoxy-3-hydroxyflavone (5) in CDCl;

5,7-Dimethoxy-3-hydroxyflavone (5): *H-NMR (CDCls, 400 MHz), &: 7.86 (2H, dd, J = 7.5,
2.8 Hz, H-2', 6", 7.49 (3H, m, H-3', 4'5"), 6.84 (1H, s, H-6), 6.73 (1H, s, H-8), 4.01 (3H, s, 7-
OCHzs), 4.01 (3H, s, 5-OCHj3).
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S13. ®C-NMR and DEPT 135 spectra of 5,7-dimethoxy-3-hydroxyflavone (5) in CDCl,

5,7-Dimethoxy-3-hydroxyflavone (5): **C-NMR (CDCls, 100 MHz), J: 177.0 (C-4), 165.3 (C-9),
161.5 (C-2), 152.4 (C-5), 152.0 (C-7), 136.8 (C-1"), 131.3 (C-4", 128.9 (C-3')5", 126.0 (C-
2'6"), 112.1 (C-10), 107.9 (C-8), 96.2 (C-6), 62.5 (OCHj3, C-5), 56.4 (OCHgs, C-7).

10
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S14. *H-NMR spectrum of 3,5,7-trimethoxyflavone (6) in CDCl5

3,5,7-Trimethoxyflavone (6): *H-NMR (CDCls, 400 MHz), J: 7.87 (2H, dd, J = 7.7, 1.7 Hz,
H-2', 6", 7.49 (3H, m, H-3'4'5"), 6.91 (1H, s, H-6), 6.82 (1H, s, H-8), 3.97 (3H, s, 7-OCHj3),
3.97 (3H, s, 5-OCHg), 3.90 (3H, s, 3-OCHpy).
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S15. *C-NMR and DEPT 135 spectra of 3,5,7-trimethoxyflavone (6) in CDCls

3,5,7-Trimethoxyflavone (6): *C-NMR (CDCls, 100 MHz) § 177.2 (C-4), 161.5 (C-9), 158.2
(C-1'), 154.8 (C-7), 152.5 (C-2), 144.6 (C-5), 131.4 (C-4'), 128.9 (C-3'5), 126.0 (C-2'6), 112.9
(C-10), 109.9 (C-8), 96.2 (C-6), 62.1 (OCHg3, C-7), 61.4 (OCHs3, C-3), 56.3 (OCH3, C-5).
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Abstract: A new aporphine alkaloid, 7-epi-duguetine (1) together with one known alkaloid, dicentrinone (2),
and four known flavonoids, quercetin 3,7-dimethyl ether 3'-O-a-L-rhamnopyranosyl-(1—>2)-A-D-glucopyranoside (3),
galangin 5-methyl ether (4), 5,7-dimethoxy-3-hydroxyflavone (5), and 3,5,7-trimethoxyflavone (6), were
isolated from the leaves of Dasymaschalon acuminatum, a new plant species which has not been investigated
phytochemically before. The structures of the isolated compounds were elucidated through extensive NMR
spectroscopic analysis. All isolates were evaluated for antiplasmodial activity against Plasmodium falciparum
strain K1 and 7-epi-duguetine was found to exhibit potent activity with an 1Cs, of 0.385 zg/ml.
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1. Plant Source

Dasymaschalon acuminatum Jing Wang & R.M.K. Saunders (Annonaceae) is known in Thai as
“Bu-rong Dok Laem” [1]. The leaves of this plant species were collected from Khao Yai National
Park, Nakorn Ratchasima province, Thailand in August 2010 and the plant species was identified by
Dr. Piya Chalermglin, Thailand Institute of Scientific and Technological Research, Bangkok,
Thailand. The voucher specimen (C. Phengklai 3272) is deposited at The Forest Herbarium,
Department of National Parks, Wildlife and Plant Conservation, Chatuchak, Bangkok, Thailand.

2. Previous Studies

Dasymaschalon is a genus which includes over 30 species distributed in South-East Asia,
particularly in Thailand and Malaysia. In Thailand, 12 species have been reported; D. acuminatum, D.
angustifolium, D. dasymaschalum, D. echinatum, D. filipes, D. glaucum, D. grandiflorum, D.
lomentaceum, D. macrocalyx, D. obtusipetalum, D. sootepense, and D. wallichii [1]. The phytochemical
investigations of various Dasymaschalon species revealed the presence of alkaloids [2], acetogenins
[3], xanthones [4], and flavonol glycosides [5]. Some of the compounds have shown promising
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cytotoxic activity [3,4]. Since D. acuminatum is recognized as a new species of Dasymaschalon [1], no
phytochemical investigation of this plant species has been reported.

3. Present Study

The air-dried leaves of D. acuminatum (1.0 kg) were pulverized and extracted successively with
n-hexane, EtOAc and MeOH at room temperature. The filtered solution of each extract was
evaporated to dryness under reduced pressure at temperature 40-45 °C to give the hexane extract
(129.7 g), the EtOAC extract (15.74 g) and the MeOH extract (30.6 g). The isolation details are shown
in the supplementary material. Each of the extracts was purified by chromatographic techniques to
yield a new aporphine alkaloid, 7-epi-duguetine (1), together with one known alkaloid, dicentrinone (2) [6],
and four known flavonoids, quercetin 3,7-dimethyl ether 3’-O-a-L-rhamnopyranosyl-(1->2)-5-D-
glucopyranoside (3) [5], galangin 5-methyl ether (3,7-dihydroxy-5-methoxyflavone) (4) [7], 5,7-
dimethoxy-3-hydroxyflavone (5) [8], and 3,5,7-trimethoxyflavone (6) [9] (Figure 1). The structure of
the new compound was elucidated on the basis of spectroscopic analysis, and those of known
compounds were identified by comparison of the spectroscopic data with those reported in the
literature.

4:R=R!=H,R?=CH;
3 5:R=H,R!=R?=CH,
6: R=R!'=R?=CH;,

Figure 1. Structure of alkaloids (1-2) and flavonoids (3-6) isolated from D. acuminatum.

Compound 1 was obtained as a yellow amorphous solid. The HRESIMS showed a pseudo-
molecular ion [M + H]" at m/z 356.1447 in accordance with the molecular formula C,H»;NOs. The
'H-NMR spectra showed a singlet corresponding to the protons of two OCHs groups at & 3.91, which
could be placed at C-9 and C-10 as evident from the HMBC correlations between 9-OCHj; protons
and C-9 (& 149.5) and between 10-OCHj; and C-10 (oc 148.9). Two singlets of the methylenedioxy
protons were observed at Jy 5.93 and 6.09. Three singlets at ¢y 6.51, 6.95 and 7.70 attributable to H-3,
H-8 and H-11 respectively, confirmed the substitution patterns of the aromatic rings as shown. The
hydroxyl proton and the N-linked methyl group appeared as singlet signals at &y 5.01 and 2.69.
Compound 1 should therefore be an aporphine alkaloid having a 1,2-methylenedioxy and two methoxy
groups. A carbinolic signal at &; 4.87 (d, J = 2.1 Hz) could be placed at C-7 from the *H-'H COSY
correlations between H-7 and H-6a (Figure 2), and the HMBC correlations between H-7 and C-1b, C-
6a, C-7a C-8 and C-11a (Table 1). The absolute configuration of the chiral center C-6a of 1 was
established as R as determined from the circular dichroism (CD) curve, which showed a negative
Cotton effect at 242 nm [10]. The small Jg,7 of 2.1 Hz of 1 indicated the cis-relationship of H-6a and
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H-7, which was characteristically different from that of the trans (J = 12 Hz) C-7 isomeric form [11].
This was further confirmed by the NOE enhancement of H-6a (64 3.39) and H-7 (64 4.87). The
absolute configuration at C-7 was therefore established as R. These data, together with a comparison
with those of (-)-duguetine, established the structure of compound 1 as the C-7 epimer of (-)-
duguetine. Thus, compound 1 was named 7-epi-duguetine.

OMe

7\ COSY * \ NOE
Figure 2. The COSY and NOE correlations of compound 1.

Table 1. *H- and *C-NMR data of compound 1 (at 400 and 100 MHz, respectively, in CDCl5)

Position S ppm, J (H2) Sc, ppm HMBC

1 - 142.7 -

la - 115.8 -

1b - 120.7 -

2 - 147.3 -

3 6.51 (5) 107.0 C-1; C-1b; C-2;C-4

3a - 128.1 -

4 3.14%, 2.66% 26.3 C-1b; C-3a; C-5

5 3.21%,2.78 (dd, 10.4,3.2) 53.2 C-3a; C-4; C-6a; N-CH3
6a 3.39 (brs) 66.4 C-1b; N-CH;

7 4.87 (d, 2.1) 65.2 C-1b; C-6a; C-73a; C-8; C-11a
7a - 127.7 -

8 6.95 (s) 112.6 C-7; C-7a; 9-OCHjs

9 - 149.5 -

10 - 148.9 -

11 7.70 (s) 110.8 C-1a; C-7a; C-11a; 10-OCH3;
1la - 123.0 -

N-CH; 2.69 (s) 43.2 C-5; C-6a

O-CH,-0 6.09 (s), 5.93 (s) 100.8 C-1; C-2

9-OCH; 3.91(s) 56.0 C-9

10-OCHj, 3.91 (s) 55.9 C-10

* partially overlapping signal

The antiplasmodial activity of all isolated compounds was determined in vitro against the
chloroquine-resistant K1 strain of Plasmodium falciparum by using the microculture radioisotope
method [12,13]. Compound 1 was the most active compound with an ICsy value of 0.385 wng/ml, while
compounds 2, 4 and 5 showed moderate to weak activity with respective 1Cs, values of 1.23, 5.07 and
3.12 ug/ml, whereas compounds 3 and 6 were inactive (ICso > 10 wg/ml). The 1Cs value of the
standard drug mefloguine was 0.011 zg/ml.

Acknowledgments

This work was supported by The Thailand Research Fund (TRF), Office of the Higher
Education Commission, and University of Phayao (grant no. MRG5680006). Partial supports from
TRF (grant no. DBG5680006) and the Center of Excellence for Innovation in Chemistry (PERCH-
CIC) are gratefully acknowledged.



Alkaloids and Flavonoids from Dasymaschalon acuminatum 246

Supporting Information

Supporting Information accompanies this paper on http://www.acgpubs.org/RNP

References

[1]  J. Wang, P. Chalermglin and R.M.K. Saunders (2009). The genus Dasymaschalon (Annonaceae) in Thailand,
Systematic Botany. 34, 252-265.

[2] A Sinz, R. Matusch, L. Witte, T. Santisuk, S. Chaichana, V. Reutrakul and W. Wangcharoentrakul (1998).
Alkaloids from Dasymaschalon sootepense, Biochem. Syst. Ecol. 26, 933-934.

[3] A. Sinz, R. Matusch, T. Kampchen, W. Fiedler, J. Sclunidt, T. Santisuk, S. Wangcharoentrakul, S.
Chaichana and V. Reutrakul (1998). Novel acetogenins from the leaves of Dasymaschalon sootepense,
Helv. Chim. Acta. 81, 1608-1615.

[4] V. Reutrakul, T. Santisuk, G. Noessner, J. Schmidt, B. Nickel, T. Klenner and S. Hose (2001). Isolation,
preparation and anticancer activity of novel xanthone compounds from Dasymaschalon sootepense, Eur.
Pat. Appl. EP 1065210 Al 20010103.

[5] A. Sinz, R. Matusch. T. Santisuk, S. Chaichana and V. Reutrakul (1998). Flavonol glycosides from
Dasymashalon sootepense, Phytochemistry. 47, 1393-1396.

[6] E.M.K.Woueratne, Y. Hatanaka, T. Kikuchi, Y. Tezuka and A.A.L. Gunatilaka (1996). A dioxoaporphine and other
alkaloids of two Annonaceous plants of Sri Lanka, Phytochemistry. 42, 1703-1706.

[71 M. Nagy, V. Suchy, D. Uhrin, K. Ubik, M. Budésinsky and D. Grancai (1988). Constituents of propolis
of Czechoslovak origin. VV, Chem. Papers. 42, 691-696.

[8] B.J. Compton, L. Larsen and R.T. Weavers (2001). Use of acyl substituents to favour 2,3-epoxidation of
5,7-dioxygenated flavones with dimethyldioxirane, Tetrahedron. 67, 718-726.

[9] C.A. Buschi, A.B. Pomilio and E.G. Gros (1980). New methylated flavonoes from Gomphrena martiana,
Phytochemistry. 19, 903-904.

[10] B. Ringdahl, R.P.K. Chan, J.C. Craig, M.P. Cava and M. Shamma (1981). Circular dichroism of
aporphines, J. Nat. Prod. 44, 80-85.

[11] D.B. Silva, E.C.O. Tulli, W.S. Garcez, E.A. Nascimento and J.M. Siqueira (2007). Chemical constituents
of the underground stem bark of Duguetia furfuracea (Annonaceae), J. Braz. Chem. Soc. 18, 1560-1565.

[12] W. Trager and J.B. Jensen (1976). Human malaria parasites in continuous culture, Science. 193, 673-675.

[13] R.E. Desjardins, C.J. Canfield, J.D. Haynes and J.D. Chulay (1979). Quantitative assessment of

antimalarial activity in vitro by a semiautomated microdilution technique, Antimicrob. Agents Chemother.
16, 710-718.

ACG

publications
© 2015 ACG Publications


http://www.acgpubs.org/RNP

	MRG5680006_full
	3. Supporting_Information_(Chokchaisiri_et_al)
	2. 27-RNP-1402-022

