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lina auqm%é’l’ué’qLmﬂﬁﬁmmiuum HAZUATHAY WUIIAWIZ 15 6-monosubstituted mangostin
2, 4, 6 uaz 8 WML MansdudInuAiGounTuIANAT MIC 0.39-100 pg/mL uazdusa
uuailiGeunsuauna MIC 12.5-25 ug/mL Iagfl 13 2, 4 uaz 6 4 AgnsouduDaiiize Coryne-
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a . ' £ v & A A
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pertussis 89UN1 130uBUINY 1 Uszanar 2 o uagluunensdiiniy 13muAN vancomycin
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Synthesis of Some Mangostin Analogues and Their

Antibacterial Activity

Payung Jiarawapi!, Soycom Kunchanawatta', Nantana Aroonlerk®
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ABSTRACT

A number of mangostin analogues were synthesized for their antibacterial activity
study. Alkylation and acylation reactions of a-mangostin (1) at C-3 and C-6 hydroxyl groups
of the mangostin nucleus gave both the 6-mono and 3,6-disubstituted mangostin products.
All synthesized mangostin analogues were subjected to antibacterial activity screenings.
The results showed that only the 6-monosubstituted products 2, 4, 6 and 8 were found to be
active against gram-positive and gram-negative bacteria with MIC values of 0.39-100 pg/mL
and 12.5-25 pug/mL, respectively. The monoalkylated mangostins 2, 4 and 6 exhibited 2-4 folds
more potent against Corynebacterium diphtheriae with MICs 0.39-0.78 pug/mL than the natural
mangostin 1 (MIC 1.56 pg/mL) and the positive control vancomycin (MIC 1 pg/mL).
The antibacterial properties of compounds 2, 4 and 6 towards Streptococcus pnuemoniae,
Enterococcus faecalis ATCC 27213, Bacillus subtilis ATCC 26633 and Bordetella pertussis
were about 2 folds less active than that of the mother xanthone 1 but were more potent than

the control vancomycin in some cases.
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199 (Garcinia mangostana L.) \Whilfinawaion nfaumdinegluuavieensiu-

IS

a ¥ gj I d‘ o/ 1 o/ as 4 o/ 14 <)
pondedldsmnalszmalng [1] vennaidluinsuiuinaiigailunsivenalsl Saqadaiy
d” 4 4' 124 =) o/ <) d. Y YV 1 a o/
yulwsnuthunlsuldennadnuunaiumues unailes wazuffieasns [2] Nansumsive
A o/ 3 ad (% A o/ I 1 1
ngfusIdlszneumaaiiiuenldnnuldennaisgany prenylated xanthone 1iu wlng [3]
Tnofl a-mangostin 151 1susulnumdn &1 15lunguil asgmsnedInmsiee 1su i uianmsdn
HIV-1 protease [4] vvhiliilu 13 antioxidant [5] fgnsduguses [6] dutueulsiinlylels
wels I uay I [7] §ugams “uasen cyclooxygenase uag prostaglandin E, Glulelsaﬁm‘,} (8]
1WN303UAD histaminergic uag serotonergic receptor [9] dugeamamauvesioulsd wheat
embryo calcium-dependent protein kinase wag kinase 8ue [10] toulsd acidic sphingomyelinase
[11] wazioulesl Ca2- ATPase [12] ifusiu
Ao A ] v & X . .
NANUNYVNNGH Q’Jﬁ]ﬂvlﬂﬂﬂmmiﬂum 188 Mycobacterium tuberculosis U84 prenylated
xanthones ﬁLLﬂﬂ‘lﬁmﬂﬁdﬂﬂ WU a-mangostin (1), f-mangostin Uag garcinone B 1wN3adusy
1aan q@lﬁf’h minimum inhibitory concentration (MIC) Whau @ 6.25 pg/mL [13] Wenanilil
NeMmATeningdesnugnimsdudgarnvesiiga wud 13 Aaswuusuveuldennaliaaall
qusdugauuanisestia Staphylococcus aureus NIHI 209p strain g MIC 80 pg/mL [14]
wag 13 Aasmh-muea Ngnsdudl S. aureus ldidnties [15] wazdalignenu 13 1Ay
amqm%iumaé’ué’a S. aureus ® 13W NIYWIN 13 o-mangostin UAY pmangostin HA
MIC,, 1.48 ug/mL FIAMAVEN vancomycin Tuveugh 13 o-mangostin 8% ymangostin B3l
A MIC,, 3.12 pg/mL uaz 2.26 pug/mL muaay [16] sgnlsnimudalifinsnugniduia
nuaiiseves 13uwela Auueuzden wasma 1wsa uenzdld wla Auueuzdenniignd
v O A Ax 1 a @ A Aa A T o a o 4 a Y a <
fuanaiisenaninduzii ndednaduivesmahundadeisssumnanlsliiialssloni 1 o
Ay Xaw P @ ¢ 2 . A Lo & A A
NURIUIINGUTE 10NIE AIATILHIOULABNYDY 15 e-mangostin (1) IWONA BUGNTIUEULANITY

gUnsaluagisnsmaasy

13 a-mangostin (1) Id0nms Aausnnnnafagaseunis lagl#ismuiiagld
nealiudr (171 1medivazdihazmenlFlummaaouiiusiia analytical grade (310135
Acros organic, Fluka, Carlo Erba 30 Merck) fImazagdunsd 195U acetone, dichloromethane,
ethyl acetate, hexane 1ag methanol Mmlvs qﬂ%“lﬁﬂﬂﬂﬁﬂgu 13A7UAN vancomycin (mﬂﬁﬁﬂ
Aldrich) silica gel “3U column chromatography (1@ 0.063-0.200 mm uay < 0.063 mm)
uag centrifugal chromatography (¥1@ < 0.045 mm) 15v99 Merck mstiufingn R; ¥89 151 % ey
precoated silica gel 60 GF,,, wazmsmemuniawed 15uu TLC laglévasaniiau
Sanmhlelanfianuenady 254 uas 356 nm uas anisaldehyde agent laerhlumunuriy
TLC wédnhllianudounl 80-120°C ww 1 it Swsngih™ider matufingamaouman
Glﬁffm'%'m Griffin miﬁ’uﬁﬂéﬁ'au‘,a IR spectrum 51%’1?1’%@@ Perkin Elmer FT-IR spectrum BX
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spectrophotometer lu mw KBr disc miﬁ’uﬁﬂﬁi’imga 'H- uaz "*C-NMR Gl“fs'!.ﬂ%"m Bruker Avance
300 FT-NMR spectrometer ﬁ 300 MHz w5y 'H-NMR spectrum u,azﬁ 75 MHz ‘“w5u
BC.NMR spectrum Ingifisuiu “gapaswessihazms CDC, 1 8, 7.24 uaz 5. 77.00 ppm
Tu 'H- waz "C-NMR spectrum NNAIAYU Uaz Mass spectrum ﬁ’uﬁﬂﬁ’;mﬂ%m Finnigan LC-Q

mass spectrometer 1ag Bruker Daltonics mass spectrometer

BNNAaDY
il lumsiaden 15 2-9

aza® 15 1 (0.37 mmol) ludvhazaie acetone (1 mL) AN 13U potassium
carbonate (0.37 mmol) uaziin alkylating Y50 acylating agent (RX, 0.7 mmol) dmsnuii
gamgiivios (Uil 1) AamulFfdende TLC oA u aldim ' uwesfiseradinh
ud1 fa 13azaedie EOAc (3 x 10 mL) & 1sazmedu EtOAc drethadu (2 x 10 mL)
mugremamian Tagld anhydrous sodium sulfate udrszmedhasaneliuie shnaasaeils
13 midemaiiaaednilasnTnaai

O OH
MeO O O Z RX, base
HO 0 OH room temperature
45-52 h
a-Mangostin (1) 2: R'= CH',, R%= H (38%) 3: R'= R%= CH, (32%)
4: R'= CH',CH ,, R*= H (32%) 5: R'= R%= CH,CH ; (31%)
6: R'= CH',CH=CH,, R® H (14%)  7: R'= R*= CH,CH =CH, (19%)
8: R'= COCJH,, R*= H (6%) 9: R'= R%= COC H, (26%)

= ) ¢ o g a <
gﬂ‘ﬂ 10 M3 ANSH wsagwummﬂﬂ aULBUSADN

M3 15 6-0-methylmangostin (2) uag 3,6-di-O-methylmangostin (3)

azam® 13 1 (162 mg, 0.37 mmol) ludvhazany acetone (1 mL) 1Ay potassium
carbonate (51 mg, 0.37 mmol) uagi@n methyl iodide (0.1 mL, 1.48 mmol) ﬁﬂmiﬂ’mﬁ
gamgiivioa 23 $1li m "k wvewimadish A 13azmedis EtOAc (3 x 10 mL)
&1 13azauu EtOAc shohndu (2 x 10 mL) mudhemsmimhge anhydrous sodium
sulfate ndrszmesihazmeliui wdadasilins nsdemaiiaaednilasnTnanil (Si0, <
0.0063 mm) 1%5201U%2 5% EtOAc-hexane Lﬁ'u%”'aizumzaz 2% 1& 13 6-O-methylmangostin (2)
(61 mg, 38%) uag 15 3,6-di-O-methylmangostin (3) (53 mg, 32%)

6-0-methylmangostin (2): Y934 " M l; mp. 95-97°C; IR (KBr) Vpax: 3412,
2915, 1649, 1610, 1462, 1382, 1278, 1213 uay 1101 cm; "H-NMR (CDCl,, 300 MHz) &
(ppm): 1.65(3H, s, H-20), 1.75(3H, s, H-15), 1.82(6H, s, H-14, H-19), 3.43(2H, d, J = 7.1 Hz,
H-11), 3.77(3H, s, 7-OMe), 3.93(3H, s, 6-OMe), 4.10(2H, d, J = 6.4 Hz, H-16),
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5.23(2H, m, H-12, H-17), 6.22(1H, s, 3-OH), 6.26(1H, s, H-4), 6.72(1H, s, H-5) uag 13.82(1H,
s, 1-OH); ""C-NMR (CDCl,, 75 MHz) & (ppm): 17.8(C-14), 18.1(C-19), 21.4(C-11),
95.8(C-15, C-20), 26.1(C-16), 55.9(6-OMe), 60.9(7-OMe), 93.1(C-4), 98.1(C-5), 104.3(C-9a
108.4(C-2), 111.9(C-8a), 121.4(C-12), 123.1(C-17), 131.8(C-18), 136.0(C-13), 137.5(C-8
143.5(C-7), 155.0(C-4a), 155.4(C-10a), 1568.1(C-6), 160.6(C-1), 161.5(C-3) naz 182.0(C-9);
ESMS (+ve) m/z: 447(100) [M+Nal” $oyaves 135 2 i oaadosfuifimsnenulings [18]

)
),
),
)

3,6-di-O-methylmangostin (3): Y9I~ 1de980Y; mp. 93-95°C; IR (KBr) Viax:
3434, 2926, 1646, 1595, 1458, 1429, 1281, 1213, 1173 uag 1119 Cm'l; "H-NMR (CDCl,,
300 MHz) & (ppm): 1.67(6H, s, H-15, H-20), 1.79(3H, s, H-14), 1.84(3H, s, H-19), 3.34(2H,
d, J = 6.9 Hz, H-11), 3.79(3H, s, 7-OMe), 3.89(3H, s, 3-OMe), 3.95(3H, s, 6-OMe), 4.12(2H,
d, J = 6.3 Hz, H-16), 5.20(1H, br t, J = 6.9 Hz, H-12), 5.23(1H, br t, J = 6.3 Hz, H-17),
6.30(1H, s, H-4), 6.72(1H, s, H-5) uaz 13.48(1H, s, 1-OH); *C-NMR (CDCl,, 75 MHz)
§ (ppm): 17.7(C-14), 18.1(C-19), 21.3(C-11), 25.8(C-15, C-20), 26.1(C-16), 55.7(6-OMe),
55.9(3-OMe), 60.9(7-OMe), 88.6(C-4), 98.1(C-5), 103.7(C-9a), 111.4(C-2), 112.0(C-8a),
122.3(C-12), 123.2(C-17), 131.7(C-13, C-18), 137.2(C-8), 143.9(C-7), 155.1(C-4a, C-10a),
158.0(C-6), 159.7(C-1), 163.3(C-3) uaz 181.9(C-9); ESMS (+ve) m/z: 439(100) [M+H]" “nglE]JJ“a
vee 13 3 7 enadesiuifimsnenuliug [19]

M35 15 6-0-diethylmangostin (4) uag 3,6-di-O-ethylmangostin (5)

135 10eraumsiason 15 2 udls 15 1 (101 mg, 0.24 mmol) i potassium
carbonate (75 mg, 0.54 mmol) lugihazane N,N-dimethylformamide (2 mL) uag diethyl
sulfate (0.1 mL, 0.77 mmol) nufigamnfivios 5 il flevhl¥i3 n3dematianoduilasnin-
A 1%520UBE 100% hexane-10% acetone-hexane 16 15 4 (35 mg, 32%) uag 15 5 (36 mg,
31%)

6-O-ethylmangostin (4): ¥09u%3 " 11de9; mp. 135-136°C; IR (KBr) Vinax: 3409, 2922,
1643, 1598, 1464, 1426, 1372, 1279, 1200 uay 1111 Cm-l; "H-NMR (CDCl,, 300 MHz)
& (ppm): 1.50(3H, t, J = 6.9 Hz, H-2"), 1.65(3H, s, H-19), 1.75(3H, s, H-14), 1.82(6H, s, H-20,
H-15), 3.43(2H, d, J = 7.1 Hz, H-11), 3.78(3H, s, 7-OMe), 4.10(2H, d, J = 6.7 Hz, H-16),
4.13(2H, q, J = 6.9 Hz, H-1°), 5.22(1H, m, H-17), 5.27(1H, m, H-12), 6.21(1H, br s, 3-OH),
6.25(1H, s, H-4), 6.68(1H, s, H-5) waz 13.85(1H, s, 1-OH); *C-NMR (CDCl,, 75 MHz)
8 (ppm): 14.5(C-2’), 17.9(C-15), 18.1(C-19), 21.4(C-11), 25.8(C-14), 25.9(C-20), 26.2(C-16),
62.7(7-OMe), 64.4(C-17), 93.1(C-4), 98.7(C-5), 103.7(C-9a), 108.3(C-2), 111.7(C-8a),
121.4(C-12), 123.2(C-17), 131.7(C-18), 135.7(C-13), 137.1(C-8), 144.0(C-7), 155.0(C-4a),
155.3(C-10a), 157.4(C-6), 160.6(C-1), 161.4(C-3) uag 182.1(C-9); ESMS (-ve) m/z: 437(100)
[M- HI”
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3,6-di-O-ethylmangostin (5): YU " MADId oY, mp. 114-115°C; IR (KBr) Vpax:
3448, 2918, 1642, 1596, 1467, 1433, 1387, 1279, 1204 naz 1121 cm™; "H-NMR (CDCl;,
300 MHz) & (ppm): 1.44(3H, t, J = 6.9 Hz, H-2'), 1.50(3H, t, J = 6.9 Hz, H-2"), 1.66(6H, s,
H-19, H-14), 1.78(3H, s, H-15), 1.83(3H, s, H-20), 3.33(2H, d, J = 7.2 Hz, H-11), 3.78(3H, s,
7-OMe), 4.06(2H, g, J = 6.9 Hz, H-1), 4.10(2H, d, J = 6.8 Hz, H-16), 4.12(2H, q, J = 6.9 Hz,
H-17), 5.23(2H, m, H-12, H-17), 6.24(1H, s, H-4), 6.66(1H, s, H-5) uas 13.47(1H, s, 1-OH)
foya 'H NMR i eaadesiuiiimnenuliud [6]; *C-NMR (CDCl,, 75 MHz) & (ppm):
14.5(C-27), 14.6(C-2’), 17.8(C-15), 18.1(C-20), 21.4(C-11), 25.8(C-19, C-14), 26.1(C-16),
60.7(7-OMe), 64.0(C-1°), 64.4(C-1°), 89.2(C-4), 98.6(C-5), 103.8(C-9a), 111.4(C-2),
111.8(C-8a), 122.4(C-12), 123.3(C-17), 131.2(C-13), 131.6(C-18), 137.1(C-8), 144.0(C-7),
155.1(C-4a), 155.2(C-10a), 157.2(C-6), 159.8(C-1), 162.7(C-3) uaz 181.9(C-9); ESMS (+ve)
m/z: 489(100) [M+Nal*

MS5A38N 15 6-0-allylmangostin (6) uag 3,6-di-O-allylmangostin (7)

1$3510eanumsiason 15 2 udld 15 1 (100 mg, 0.24 mmol) lTudihazany
acetone (1 mL) potassium carbonate (33 mg, 0.24 mmol) uag allyl bromide (0.06 mL, 0.73
mmol) Yhmsmuiigamgiiveaiuna 52 $1lu el nidomaiianedinilasnlnanil
3320032 2% EtOAc-hexane WiNihseunseas 2% wuhld 13 6-0-allylmangostin (6) (16 mg,
14%) wag 15 3,6-di-O-allylmangostin (7) (23 mg, 19%)

6-O-allylmangostin (6): ¥0auTe~111A0980U; mp. 82-84°C; IR (KBr) Vi 3398,
2918, 1638, 1595, 1465, 1429, 1372, 1278, 1202 uay 1116 cm-l; "H-NMR (CDC1;, 300
MHz) § (ppm): 1.60(3H, s, H-20), 1.74(3H, s, H-15), 1.82(6H, s, H-14, H-19), 3.43(2H, d, J
= 7.2 Hz, H-11), 3.79(3H, s, 7-OMe), 4.09(2H, d, J = 7.1 Hz, H-16), 4.65(2H, d, J = 5.0 Hz,
H-1°), 5.28(2H, m, H-12, H-17), 5.33(1H, br d, J = 16.3 Hz, H-3",,,.), 5.46(1H, d, J = 11.4
Hz, H-3°;;), 6.10(1H, m, H-2’), 6.26(1H, s, H-4), 6.28(1H, s, 3-OH), 6.70(1H, s, H-5) uag
13.82(1H, s, 1-OH); "°C-NMR (CDCl,, 756 MHz) & (ppm): 17.9(C-14), 18.1(C-19), 21.4(C-11),
25.8(C-15, C-20), 26.2(C-16), 60.8(7-OMe), 69.4(C-1’), 93.1(C-4), 97.9 (C-5), 103.7(C-9a),
107.9(C-8a), 108.4(C-2), 118.4(C-3’), 121.4(C-12), 123.1(C-17), 131.8(C-18), 131.9(C-13),
136.5(C-2’), 137.4(C-8), 144.1(C-7), 155.0(C-4a), 155.2(C-10a), 156.9(C-6), 160.6(C-1),
161.5(C-3) uag 182.0(C-9); HRFAB-MS (+ve) m/z: 451.2120 [M+H]" (Mmuwa 5y
Cy7H3006+H, 451.2118) Yo3aved 13 6 i sandesfufiimIneal3uds (18],

3,6-di-O-allylmangostin (7): ¥8afauda ™ 1118ee8eu: IR (KBr) Vi 3387, 2922, 1643,
1598, 1464, 1426, 1372, 1279, 1200 uaz 1111 cm™ 'H-NMR (CDCl,, 300 MHz) § (ppm):
1.65(6H, s, H-15, H-20), 1.77(3H, s, H-14), 1.82(3H, s, H-19), 3.38(2H, d, J = 7.0 Hz, H-11),
3.79(3H, s, 7-OMe), 4.09(2H, s, J = 7.3 Hz, H-16), 4.61(2H, d, J = 4.9 Hz, H-1"), 4.65(2H, d,

)
(C-
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J = 5.0 Hz, H-17), 5.26(1H, m, H-12), 5.40(1H, m, H-17), 5.41(4H, m, H-3’, H-3), 6.08(2H,
m, H-2’, H-2), 6.26(1H, s, H-4), 6.67(1H, s, H-5) uag 13.47(1H, s, 1-OH); >*C-NMR (CDCls,
75 MHz) & (ppm): 17.9(C-14), 18.1(C-19), 21.4(C-11), 25.8(C-15, C-20), 26.1(C-16), 60.8(7-
OMe), 69.0(C-1°), 69.4(C-17), 89.5(C-4), 99.2(C-5), 104.0(C-9a), 112.7(C-2), 112.1(C-8a),
117.7(C-3’), 118.4(C-3”), 122.3(C-12), 123.2(C-17), 131.5(C-13), 131.7(C-18), 131.9(C-2"),
132.5(C-27), 137.4(C-8), 144.1(C-7), 155.0(C-4a), 155.1(C-10a), 156.8(C-6), 159.9(C-3),
162.2(C-1) uaz 181.9(C-9); ESMS (+ve) m/z: 513(100) [M+Nal* Yoyaved 15 7 il enndes
Fuitimsnoaliud [6].

M58 15 6-0-benzoylmangostin (8) uag 3,6-di-O-benzoylmangostin (9)

1535 1RenuMaIe3on 15 2 udl¥ 15 1 (205 mg, 0.5 mmol) Tu pyridine (1 mL) uag
benzoic acid anhydride (0.27 mL, 1.42 mmol) ﬂ?uﬁqmﬂqﬁﬁﬂd 17 %"ﬂm 30 W Mlvs ,m%{
qemaila centrifugal chromatography 1520082 5% EtOAc-hexane 99:1m3lva 2.2 mL/min
18 13 6-0-benzoylmangostin (8) (17 mg, 6%) uag 15 3,6-di-O-benzoylmangostin (9) (81 mg,
26%)

6-0-benzoylmangostin (8): Y0 MAD4; mp. 188-190°C; IR (KBr) Vpax: 3423,
2923, 1752, 1645, 1607, 1462, 1382, 1260, 1183 way 1149 Cm_l; "H-NMR (CDCl;, 300
MHz) & (ppm): 1.67(3H, s, H-20), 1.75(3H, s, H-15), 1.81(3H, s, H-14), 1.82(3H, s, H-19),
3.44(2H, d, J = 6.9 Hz, H-11), 3.76(3H, s, 7-OMe), 4.15(2H, d, J = 6.0 Hz, H-16), 5.26(2H,
brt, J = 6.0 Hz, H-12, H-17), 6.27(1H, s, H-4), 7.22(1H, s, H-5), 7.56(2H, br t, J = 7.4 Hz,
H-4’, H-6"), 7.70(1H, br t, J = 7.3 Hz, H-5’), 8.23(2H, d, J = 7.4 Hz, H-3’, H-7”) uag 13.58
(1H, s, 1-OH); ’C-NMR (CDCl;, 75 MHz) & (ppm): 17.9(C-14), 18.2(C-19), 21.4(C-11),
25.8(C-15, C-20), 26.4(C-16), 61.8(7-OMe), 93.3(C-4), 103.8(C-9a), 108.8(C-2), 110.5(C-5),
116.9(C-8a), 121.4(C-12), 122.9(C-17), 128.5(C-2°), 128.8(C-4’, C-6°), 130.4(C-3’, C-7’
132.1(C-18), 134.1(C-5’), 135.4(C-13), 139.0(C-8), 146.6(C-7), 149.0(C-6), 153.8(C-10a
154.9(C-4a), 160.9(C-1), 162.0(C-3), 164.2(C-1°) uay 182.1(C-9); HRFAB-MS (+ve) m/z:
515.2058 [M+H]" (M “w3U Cy;Hy04+H, 515.2070)

3,6-di-O-benzoylmangostin (9): YU~ IMd0q; mp. 85-86°C; IR (KBr) Vyax: 3445,
2958, 1743, 1606, 1455, 1426, 1253, 1173, 1144, 1116 uag 1096 Cm_l; "H-NMR (CDCls,
300 MHz) & (ppm): 1.71(6H, s, H-15, H-20), 1.84(6H, s, H-14, H-19), 3.39(2H, d, J = 6.7 Hz,
H-11), 3.79(3H, s, 7-OMe), 4.19(2H, s, J = 6.0 Hz, H-16), 5.22(2H, br t, J = 6.0 Hz, H-12,
H-17), 6.78(1H, s, H-4), 7.29(1H, s, H-5), 7.54(2H, m, H-4’, H-6’), 7.55(2H, m, H-4”, H-6"),
7.68(2H, m, H-5’, H-5”), 8.23(4H, m, H-3’, H-3”, H-7’, H-7”), way 13.49(1H, s, 1-OH);
"C-NMR (CDCl,, 75 MHz) & (ppm): 17.7(C-14), 18.2(C-19), 22.3(C-11), 25.8(C-15, C-20),
26.5(C-16), 61.9(7-OMe), 100.5(C-4), 107.2(C-9a), 110.7(C-5), 116.5(C-2), 116.9(C-8a),

),
)

’
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121.4(C-12), 122.6(C-17), 128.6(C-2’), 128.8(C-2”), 128.9(C-4’, C-4”, C-6°, C-67),
130.3(C-3, C-3”, C-7", C-77), 132.3(C-13, C-18), 133.9(C-57), 134.1(C-5’), 139.1 (C-8),
146.9(C-7), 149.7(C-6), 155.3(C-1), 153.8(C-4a), 154.1(C-10a), 161.0(C-3), 163.9(C-17),
164.2(C-1°) uag 182.9(C-9); ESMS (+ve) m/z: 619(100) [M+H]"

Lo X A A
MNA dUYNFIUTOULANISY
mna sugnamuuuaiize 1935 Disc diffusion MNT189I1UYD9 Bauer [20]

NaN1INAADdI

UAAsen alkylation uag acylation 3243 13 1 Ay alkylating agent (methyl iodide,
diethyl sulfate %30 allyl bromide) AU acylating agent (benzoic acid anhydride) AU base
(potassium carbonate %39 pyridine) ﬁqquﬁﬁmrﬂunm 5 U1-52 %Jﬂm Lﬁﬁ)ﬁmmﬂﬂ nag
il nddemafialanninanl uash 1siuenldinamns eudemaiia TLC, NMR uag
MS wuhld 1seyiusula Gu 8 wiia (13 2-9) wagih 130 “waneldline eufuise
WUARBBUATINA Streptococcus mileri group, Streptococcus sobrinus, Streptococcus pnuemoniae,
Staphylococcus aureus ATTCC 25923, Staphylococcus aureus (MRSA), Enterococcus faecalis
ATCC 272183, Bacillus subtilis ATCC 26633, Corynebacterium diphtheriae Waznuaiizy
WNINQY Bordetella pertussis HamMIing aull mé’qmiwﬁ 1

¥
[ =

MINA 1 Hamsma augnsdudINUANGeYes 15 1, 2, 4, 6 uaz 8

Bacteria MIC (ug/mL)
1 2 4 6 8 vancomycin

gram-positive

Streptococcus mileri group 6.256 100 100 100 12.5 4
Streptococcus sobrinus 125 100 100 100 125 6
Streptococcus pnuemoniae 3.12 6.25 6.25 6.25 100 3
Staphylococcus aureus ATTCC 25923  3.12 25 25 100 100 8
Staphylococcus aureus (MRSA) 3.12 25 25 25 100 8
Enterococcus faecalis ATCC 27213 3.12 6.25 6.25 6.25 100 32
Bacillus subtilis ATCC 26633 1.56 3.13 3.13 6.256 100 <6
Corynebacterium diphtheriae 1.56 0.39 0.39 0.78 100 1

gram-negative

Bordetella pertussis 125 25 126 25 25 <3
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sluazInsalnamnaaes
nnmMIns eudemaiia wWhlns Tnil Tnemmsednds NMR  walns Tntlves
sundla Guneuzdeni “uansildludosazvenaniam 6-38 wuh 13 2, 4, 6 uaz 8 1
NANANTIBIA 6-monosubstituted mangostin 182 133, 5, 7 uag 9 Wy 15%iia 3,6-disubstituted
mangostin §93a 2D-NMR Tu 15 2, 4, uag 6 woanu “winsuuy HMBC s8vin C-6 iy H-17
Wlunsdived 13 8 wuanu “WiwsuUY NOESY szvwin H-5 Ay llsneuluny 6-0COCH,
Fufumstudi 13 2, 4, 6 uaz 8 1l 15%ia 6-monosubstituted mangostin e ling o
ansdudanuaiiGeunsuinuazunssay wuhilifies 137y 6-monosubstituted mangostin Ao
15 6-O-methylmangostin (2), 6-O-ethylmangostin (4), 6-O-allylmangostin (6) uag 6-O-
benzoylmangostin (8) whiiuiin asgmsdudauuaiide Tnen asgniduduuaiiZeunsniniin
MIC 0.39-100 pg/mL wazdudauuaiidounsuauiian MIC 12.5-25 pg/mL (1 aefamsni 1)
unaasariiifu 3,6-disubstituted mangostin (3, 5, 7, 9) liu avgmsduauuaiide (MIC
84-100 pg/mL) Tﬂﬁlﬁ 135 6-monoalkylated mangostin 2, 4 Uag 6 U mqm%é’ug’mmﬁﬁa
Corynebacterium diphtheriae (MIC 0.39-0.78 ug/mL) I&dndh 1356adu 1 (MIC 1.56 pg/mL)
2-4 131 1azANI 13AIWAN vancomycin (MIC 1 pug/mL) u aequisduduuaiiGe Bacillus subtilis
(MIC 3.13-6.25 pg/mL) 8@ feuvhiy vancomycin (MIC < 6 pg/mL) uazn aeqnadudaunaiiie
Enterococcus faecalis (MIC 6.25 pg/mL) #n1 vancomycin (MIC 32 pg/mL) udldfifiou
13had 1 (MIC 3.12 pg/mL) " 13 8 Sufusiin 6-monoacylated 1 aeqdudauvaiiize
e 2 il Ao Streptococcus mileri group Wag Streptococcus sobrinus (MIC 12.5 pg/mL)
luvauzit 13970 6-monoalkylated 13 2, 4 waz 6 liu AugnadudwuaiiGens 2 siail (MIC
100 pg/mL) 15 4 u AugNBduUATGeunInay Bordetella pertussis (MIC 12.5 pg/mL) 1§
feunhiy 13 1 (MIC 12.5 pg/mL) nnavesmsdudaaiiGeiild wnsa qldh 1soyius
6-monoalkylated mangostin It mqm’%é’ué’?\i nuaiiGelaani wsagﬁuﬁ 3,6-dialkylated mangostin
wnn wagmlaasendaiidumis 3 owdianu daydemsn asqusduanuaiite

= ~a\
naanssulssma

YOYOUNIZAM NU A1 TAGNINITo TN gudiugiamnssunazimalulagBinmura
Malumslinu 9 ylumamide (M an9sd asedna v 19y wazauInea o
wmIinendeaiuasunlsa lumsligu Ty yumsmhiSgyaniinug wSutanalussauiade
=3 = 14 a J o A, = 1 = =
Anmnnauszinaiuneld aaginena a3 Yssimsfine 2553 un mewgs Fesnd
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