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NNIANHINGNEHANANUAAN VBTN (Garcinia cowa Roxb. ex DC.) #1N1TNUENUALIELANT
naxiuulaWiug 2 69 Ae garcicowin B (1) WA oblongifolin C (2) waz@1snguuauinu 3 69 Ae
brasixanthone B (3), 9-hydroxycalabaxanthone (4) as 3-O-methylmangostenone D (5) TATIA519UD
ansfmadini s e usdanuen i saiignin i taedsnieaininealal (UV, IR waz 'H-NMR) waz
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Whauwauiudeyanaeinisseanuniuds arsvimnaiuenidgninldnaseugnsdudeulsiuaani-
nglAging nanudnans 4 uaz 5 uangmsdudueulaiueani-ngladinasaai IC,, Wi 63.41 + 1.26
v A aa ° o =2 ° ! L3 co [ D o Y
waz 87.16 + 0.35 lasniu/dadans muasu naarnnisAnsnsllgnislddselomidwiuauidasu

A a o [ a
AT R e S et Yl
AdATY: 1ena wulsiiuu uaulng wearr-ngladina

Abstract

Phytochemical investigation of Cha-muang (Garcinia cowa Roxb. ex DC.) ripe fruits led to the
isolation and identification of two benzophenones; garcicowin B (1) and oblongifolin C (2), and three

xanthones; brasixanthone B (3), 9-hydroxycalabaxanthone (4) and 3-O-methylmangostenone D (5). The
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structures of these five known isolated compounds were elucidated based on spectroscopic methods

(UV, IR, and 1H—NMR) as well as comparison with previous reported data in the literatures. All these

isolates were evaluated for their inhibitory effects on a-glucosidase. Results indicated that compounds

4 and 5 showed potent a-glucosidase inhibitory activities with IC,; values of 63.41 + 1.26 and 87.16 +

0.35 ug/ml, respectively. The result from this study led to further utilization of research on natural

products.
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(1) Lﬂ?imd“mma‘@mﬂaulmmLﬂﬂiwiTWIm
Limag (Ultraviolet-Visible (UV-Vis) spectrophoto
meter) é ¥ Perkin-Elmer U Varian Cary 5000 UV-
Vis-NIR spectrophotometer

(2) iaedunsaalninsniniine s
(Infrared (IR) spectrophotometer) glﬂyﬂ
PerkinElmer Frontier  Optica FT-IR
spectrophotometer

(3) A3edand Ladgd (UV-lamp) i e
SHIMDZU g;'u UVv-1601

(4) AIeedlaasfunnuAn e lsuuud
aidninslimas (Nuclear Magnetic Resonance
(NMR) spectrometer) éﬁ’a/ju AVANCE NEO 500
MHz Bruker spectrometers

) masndlasuninnaaAuuuisa (Quick
Column Chromatography; QCC) as ARaNuilAT
W Inna LTI

(6) #TAN1LAA 60 H (5-40 um, SiliCycle® Inc.)
uardaniiaa 100 H (63-200 pm, SiliCycle® Inc.)

@) wiulasnaInnsaARaue (Thin Layer
Chromatography; TLC) &113a31l%iia Silica gel 60
Focs ﬁlﬁfa Merck

(8) m?'ma:l,uﬂ gt 17n1A (Rotatory

q @

evaporator) &%a BUCHI §1 R-220 PRO
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(9) A9t 4 F1uvue 89 METTLER
TOLEDO g'u PG 2002-3

(10) FAINIAAILBUNIHRNUTUATIATARIE
\wTee NMR Idun CDC, (6, 7.24 waz 6,77.0
ppm) ﬁmmummmwmmgm (TMS)

(11) msmmumimmmﬁmﬂ sigma Aldrich
Az Merck
ARt
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Garcinia cowa Roxb.ex DC UL unaaa1Asduel
ANYIAAAT NNINYIAEINTAA9TA 29T

#9987 Tu3UN 20 1AL HUIAN W.A. 2562

Figure 1. Garcinia cowa Roxb. ex DC.

NSENA

ﬁﬂm@qr]mfaw:mmm 1 Alansu (Figure 1.)
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BMLeA 3 A% 18z 39U ﬁ@qmmﬁﬁm ANt
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Table 1.

1:Ry=H,R,=OH ¥

Figure 2. Structures of compounds 1-5

andaya 'H-NMR ailnafuuesans 1wy
{uu1ndaa9 olefinic proton 5 qmﬁmmﬁmﬁrﬁh
chemical shift 12411l 7nau (6,) 4.86, 4.93, 5.12,
5.06 uay 4.98 ‘ﬁﬁmmm 18, 25, 30, 35 wae 40

ANNAIAL LAZWL 10 §0Yty10uaed methyl proton 7
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A N 6, 1.68, 1.62, 0.87, 1.54, 1.67, 1.78, 1.55,
1.64, 1.55 WAz 1.66

WUBLWUEUBY acylphloroglucinol fill 39184
2,2-dimethylbicyclo[3,3,1]nonane Wudtytu1ad 1,3
disubstituted benzene Imﬂﬂmﬂgﬁmmqm‘ﬁ'm 5,
7.03 (m, H-12) 7.01 (m, H-14) 7.23 (t, J = 7.9,
H-15) uaz 6.99 (m, H-16) n3tdensievaslasaing
dudulneldfayaainimaiia Heteronuclear
Multiple Bond Correlation (HMBC) Imaiwuan H-15
WIUANANNUS AL C-12 UaY C-13 WAy H-12 1l
ANFURUERD C-14 UAZ C-16 WANAINTE H-12
WAL H-16 g9fiuA N&NAUETIU carbonyl carbon
7l c-10 Usznaurudaya “C-NMR Aefusiu 16
carbonyl carbon 'ﬂi.jﬁ?’]LLWixiﬁ 10 panany tagld

¥

2yaa1nmAlA HVBC (Figure 3.)

HMBC correlations —

Figure 3. Selected HMBC correlations (H—C) of

compound 1

andaganwalninalniinaruazdaya
B4A1INLAL NI ENTUNNTLNNIBRINLINENT 1 A
. . < ~ P Y
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TG GRE KL A e K

PBRU SCIENCE JOURNAL
U 19 aduil 1 uns1Ax - Uiy 2565

o

413 2 (C,,H,0,): Hanmmuziuaeaniind

1n1a Andaya UV-Vis (MeOH) A__ (nm) Wi

ﬂmﬂgmmi@mﬂﬁuumﬁ'mwmm?{u 228 280
waY 310 nm ﬂﬁﬂgzﬁ“aumpmma‘ma‘zﬁl’umm IR
(neat) ‘17{ 3420 2928 1728 Wa¥ 1642 cm” LAZAIN
Ta3a 'H-NMR wudnyeyrauresldsnannauansly
Table 1.

Table 1. 'H-NMR Spectroscopic Data (CDCl,, 500

MHz) for compounds 1 and 2

position &, (multi., J in Hz) position &, (multi., J in Hz)
1 2 1 2
6 1.78,m 1.76, m 25 493, m 4.95,m
7a 2.03, m 2,07, m 27 1.92,m 1.98, m
7b 1.31, m 1.40, m 28 1.54,s 1.54, s
12 7.03, m 7.10, m 29a 254, m 251, m
14 7.01, m - 290 241, m 246, m
15 7.23,1,7.9 6.68, d, 8.4 30  512,m 512, m
16 6.99, m 7.02, m 32  167,s 1.71, s
17a 278, m 276, m 33 1.78,s 1.69, s
17b 277, m 2.60, m 34 1.92,m 2.03, m
18 4.86, m 479, m 35  5.06,m 5.07,m
20 1.68, s 1.61, s 37  1.55s 1.64, s
21 1.62,'s 1.69, s 38  164,s 1.54, s
22 0.87,s 0.85, s 39 203,m 1.98, m
23 1.66, m 1.71, m 40 498, m 501, m
24a  2.06,m 211, m 42 155,s 1.79, s
24b 171, m 1.72,m 43 1.66,s 1.69, s

andaya 'H-NMR a1nAfu 189419 2

p~ o | Ao A A o \
Wianauiuans 1 wudnddyadwileniu ua
wAnA1aTuNans 2wudyuiniaes 1,34
trisubstituted benzene TaeiN AN 6,710 (m, H-12)
6.68 (d, J = 8.4, H-15) way 7.02 (m, H-16) sy
sunisredllsnennazatsuaululasgiaing
fayaaininAiln HVBC lneiiuaandunus

LU H-15 il C-11, C-13 WAz C-14 (Figure 4.)
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HMBC correlations —

Figure 4. Selected HMBC correlations (H—C) of

compounds 2-3

andeyanvanninalndiinaouardoys
BIANITAL NI UNNTULANILAINLGNENT 2 AB

oblongifolin C @aiflugnsNimaRsneaunNTIanuLaL

andauilaenyes  Garcinia  oblongifolia  ann
UszinAdeAuUIN °
419 3 (C,.H,0.): Hanwaziluaeaniind

23" 2275
WaBs Andaya UV-Vis (MeOH) A__ (nm) W31
ﬂiﬁngm’qmi@mnﬁuumﬁmmmmﬁu 234 289
320 LA¥360 nm ﬂimgzﬁ"ﬂ;zqumazi”umm IR
(neat) 7 3424 1710 uAZ 1625 cm’ wazaIndaya
"H-NMR wudtyryrnuaasidsnauaiuansly Table
2.
andeya 'H NMR ailnmsnees 419 3 wang
z@mﬁmmm chelated hydroxyl proton ‘17;?1"1 6,

13.10 (s, 1-OH) Aryrynaures aromatic proton 3
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Fums e 8,,7.40 (d, J = 8.8; H-5), 7.27 (m; H-
6) WAy 7.60 (d, J = 3.1;: H-8) Inel mINaAU WU
ftyeyu1eu 289 cromine protons 2 A fiein 5, 6.78
(d, J=10.0; H-11) waz 5.63 (d, J = 10.0; H-12)

nstudumiuniaresldsnauuazanfuay
A lulasaainelnelddayaanninatia HMBC lng
WIWANANNUSTEUING H-12 U C-2, C-13 Uay C-
15 Ay H-11 U C-3 waz C-13 asduduladnig
cromine LN1EBLAUAIULNUG C-2 AT C-3 1BI94
wruln u@ﬂmﬂumwummmmmﬁmmm prenyl
group wﬂivrvaummmmqmmm olefinic proton ‘Vl
8,,5.25 (m, H-17) deysysd2e4 methylene proton
fiein 5,,3.49 (d, J = 7.3, H-16) uaznudysynn41es
methy! proton 7 fi 5, 1.90 (s, H-19) ua e 1.71
(s, H-20)

arndaya HVMBC Eutiulédan us) prenyl agi
AU C-4 Tnendiumonuduniissezudng H-16 1d
£19pUNUS C-3, C-4, C-4a, C-17 Uaz C-18 AIUARY
T (Figure 4.)

andeyaneaininalndaainanouazde ya
ge9ansRALTTEunsuanELdaNLAEns 3 Ae
prasixanthone B daiflugnsfitaeilsnaaunisuen
uwavarndauaeailaensuwaes Calophyllum
brasilienses °

ans 4: fansuziduaesudes@waes ann

k7

1aya UV-Vis (MeOH) A__ (nm) wudlsngannig
@ﬂﬂﬁmmﬁ{mmmmﬁlu 229 290 350 Waz 381
nm ﬂmngzﬁ”m;aymmiﬁumm IR (neat)‘ﬁl 3443
2925 2862 1644 LAy 1603 cm” wazaIndaya 'H-

NMR wudtynyruresldsnaunnansli (Table 2.)
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andaya 'H NMR ainasiaesans 4uang
Aty ty1adua chelated hydroxyl proton 7 6in 5.,
13.72 (s, 1-OH) 45y ey W89 aromatic proton 7
AN 8, 6.24 (s, H-4) LaT 6.84 (s, H-5) wudsysya
284 cromine protons ‘171|ﬂ"1 6,6.73 (d, J =10, H-
11) WAy 5.57 (d, J = 10, H-12) Wudey ey 14 U8
phenyl groups 1 Iadtyninad Aauanslu (Table 2.)

andayanwanninalnddinaiauazds ya
409N IT AL TN BN UNUENHUFINLTNANT 4 A
9-hydroxycalabaxanthone %dLﬂumﬁmﬂﬁi’mmu
NITRENUWAIRINAIUAUIRINIAA (Garcinia
mangostana) ’

a1 5 Aanwuziiugewds@mans ann
4a3a UV-Vis (MeOH) A, (nm) wudnilsingenig
qmﬂﬁuumﬁmwmm?{u 238 252 315 wag 360
nm ﬂiﬁﬂgfﬁ”ﬂgﬁy’]mmﬁmm IR(neat)ﬁ' 3444
2925 1641 waz 1602 cm™ uazandaya 'H-NMR
wudnynyrnaasllsnaussuansl (Table 2.) a1n
4a3a 'H-NMR aLUnmiueedans 5 wansdoynins
284 chelated hydroxyl proton 171'ﬁ"1 6,13.45 (s, 1-
OH) &ryrynauaad aromatic proton #en 5,,6.35 (s,
H-4) uay 6.81 (s, H-5) 4ty (Y 104 189 methoxyl
proton AR 8., 3.90 (s, 3-OMe) ey ey 1eu 104

prenyl groups 1 1adnyaundlneiansdoy a8

'
= 1

olefinic proton N @1 6, 5.23 (d, J = 6.8, H-12)

&tyunnd 189 methylene proton AA1 &, 3.35 (d, J

=

=7.2, H-11) wudgysy1asa89 methyl proton NeN
5., 1.80 (s, H-14) 1az1.68 (s, H-15) wazdayayn
2184 3-oxygenated-3-methyl-butyl group ‘ﬁlﬂ'ﬁ 6,
3.51(t, J=6.4,H-16) 1.86 (t, J = 6.4, H-17) LAY
1.39 (s, H-19 wax H-20)
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Table 2. 'H-NMR Spectroscopic Data (CDCl,, 500

MHz) for compounds 3-5

Position 6., (multi., J in Hz)
3 4 5

1-OH 13.10, s 13.72, s 13.45, s
3-OMe 3.90, s
4 - 6.24, s 6.35, s
5 7.40,d,8.8 6.84, s 6.81, s
6 727, m
6-OH - 6.35, br s 6.40, br s
7-OH 551, brs
7-OMe - 3.83, s
8 7.60, d, 3.1
11 6.78, d, 10.0 6.73, d, 10.0 3.35,d,7.2
12 5.63, d, 10.0 5.57,d,10.0 5.23,d,6.8
14 1.51,s 1.51,s 1.80, s
15 151, s 151, s 1.68, s
16 3.49,d,7.3 4.10,d, 6.4 3.51,16.4
17 525 m 5.25,d,6.4 1.86, 1, 6.4
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20 1.71, s 1.82, s 1.39, s
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