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∫∑§—¥¬àÕ

„π°“√ —ß‡§√“–Àå “√·¡ß‚° µ‘π·Õπ–≈ÁÕ°‡æ◊ËÕ»÷°…“ƒ∑∏‘Ï¬—∫¬—Èß·∫§∑’‡√’¬ æ∫«à“ªØ‘°‘√‘¬“
alkylation ·≈– acylation ¢Õß “√ α-mangostin (1) ‡°‘¥∑’ËÀ¡Ÿà‰Œ¥√Õ° ‘́≈∑’Ëµ”·Àπàß C-3 ·≈– C-6 „Àâ
º≈‘µ¿—≥±å™π‘¥ 6-monosubstituted mangostin ·≈– 3,6-disubstituted mangostin ‡¡◊ËÕπ” “√Õπÿæ—π∏å
‰ª∑¥ Õ∫ƒ∑∏‘Ï¬—∫¬—Èß·∫§∑’‡√’¬·°√¡∫«° ·≈–·°√¡≈∫ æ∫«à“‡©æ“– “√ 6-monosubstituted mangostin
2, 4, 6 ·≈– 8 ‡∑à“π—Èπ∑’Ë· ¥ßƒ∑∏‘Ï¬—∫¬—Èß·∫§∑’‡√’¬·°√¡∫«°∑’Ë§à“ MIC 0.39-100 µg/mL ·≈–¬—∫¬—Èß
·∫§∑’‡√’¬·°√¡≈∫∑’Ë§à“ MIC 12.5-25 µg/mL ‚¥¬∑’Ë “√ 2, 4 ·≈– 6 · ¥ßƒ∑∏‘Ï¬—∫¬—Èß·∫§∑’‡√’¬ Coryne-
bacterium diphtheriae (MIC 0.39-0.78 µg/mL) ‰¥â¥’°«à“ “√µ—Èßµâπ 1 (MIC 1.56 µg/mL) 2-4 ‡∑à“
·≈–¥’°«à“ “√§«∫§ÿ¡ vancomycin (MIC 1 µg/mL) ·µà· ¥ßƒ∑∏‘Ï„π°“√¬—∫¬—Èß·∫§∑’‡√’¬ Streptococcus
pnuemoniae, Enterococcus faecalis ATCC 27213, Bacillus subtilis ATCC 26633 ·≈– Bordetella
pertussis ÕàÕπ°«à“ “√µ—Èßµâπ·´π‚∑π 1 ª√–¡“≥ 2 ‡∑à“ ·≈–„π∫“ß°√≥’¥’°«à“ “√§«∫§ÿ¡ vancomycin
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ABSTRACT

A number of mangostin analogues were synthesized for their antibacterial activity
study. Alkylation and acylation reactions of α-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 µg/mL
and 12.5-25 µg/mL, respectively. The monoalkylated mangostins 2, 4 and 6 exhibited 2-4 folds
more potent against Corynebacterium diphtheriae with MICs 0.39-0.78 µg/mL than the natural
mangostin 1 (MIC 1.56 µg/mL) and the positive control vancomycin (MIC 1 µg/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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∫∑π”
¡—ß§ÿ¥ (Garcinia mangostana L.) ‡ªìπ‰¡âº≈‡¢µ√âÕπ ∑’Ë¡’∂‘Ëπ°”‡π‘¥Õ¬Ÿà„π·∂∫‡Õ‡™’¬µ–«—π-

ÕÕ°‡©’¬ß„µâ√«¡∑—Èßª√–‡∑»‰∑¬ [1] πÕ°®“°‡ªìπ∑’Ë∑√“∫°—π«à“º≈¡—ß§ÿ¥‡ªìπ√“™‘π’¢Õßº≈‰¡â ¡—ß§ÿ¥¬—ß‡ªìπ
 ¡ÿπ‰æ√æ◊Èπ∫â“π∑’Ë„™â‡ª≈◊Õ°º≈√—°…“·º≈‡ªìπÀπÕß ·º≈‡ªóòÕ¬ ·≈–·°â∑âÕß√à«ß [2] ®“°√“¬ß“π°“√«‘®—¬
‡°’Ë¬«°—∫Õß§åª√–°Õ∫∑“ß‡§¡’∑’Ë·¬°‰¥â®“°‡ª≈◊Õ°º≈¡—ß§ÿ¥æ∫ prenylated xanthone ‡ªìπ à«π„À≠à [3]
‚¥¬¡’ α-mangostin ‡ªìπ “√·´π‚∑πÀ≈—° ́ ÷Ëß “√„π°≈ÿà¡π’È· ¥ßƒ∑∏‘Ï∑“ß™’«¿“æµà“ßÊ ‡™àπ ¡’ ¡∫—µ‘°“√µâ“π
HIV-1 protease [4] ∑”Àπâ“∑’Ë‡ªìπ “√ antioxidant [5] ¡’ƒ∑∏‘Ï¬—∫¬—Èß‡™◊ÈÕ√“ [6] ¬—∫¬—Èß‡Õπ‰´¡å‚∑‚ª‰Õ‚´
‡¡Õ‡√  I ·≈– II [7] ¬—∫¬—Èß°“√ —ß‡§√“–Àå cyclooxygenase ·≈– prostaglandin E2 „π‡´≈≈åÀπŸ [8]
 “¡“√∂®—∫°—∫ histaminergic ·≈– serotonergic receptor [9] ¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å wheat
embryo calcium-dependent protein kinase ·≈– kinase Õ◊ËπÊ [10] ‡Õπ‰´¡å acidic sphingomyelinase
[11] ·≈–‡Õπ‰´¡å Ca2+- ATPase [12] ‡ªìπµâπ

®“°ß“π«‘®—¬¢Õß°≈ÿà¡ºŸâ«‘®—¬‰¥â»÷°…“°“√¬—∫¬—Èß‡™◊ÈÕ Mycobacterium tuberculosis ¢Õß prenylated
xanthones ∑’Ë·¬°‰¥â®“°¡—ß§ÿ¥ æ∫«à“ α-mangostin (1), β-mangostin ·≈– garcinone B  “¡“√∂¬—∫¬—Èß
‰¥â¥’∑’Ë ÿ¥∑’Ë§à“ minimum inhibitory concentration (MIC) ‡∑à“°—π §◊Õ 6.25 µg/mL [13] πÕ°®“°π’È¡’
√“¬ß“π«‘®—¬∑’Ë‡°’Ë¬«¢âÕß°—∫ƒ∑∏‘Ï°“√¬—∫¬—Èß®ÿ≈™’æ¢Õß¡—ß§ÿ¥ æ∫«à“ “√ °—¥™—Èπ‡∫π ’́π¢Õß‡ª≈◊Õ°º≈¡—ß§ÿ¥¡’
ƒ∑∏‘Ï¬—∫¬—Èß·∫§∑’‡√’¬™π‘¥ Staphylococcus aureus NIHJ 209p strain ∑’Ë§à“ MIC 80 µg/mL [14]
·≈– “√ °—¥™—ÈππÈ”-‡¡∑“πÕ≈ ¡’ƒ∑∏‘Ï¬—∫¬—Èß S. aureus ‰¥â‡≈Á°πâÕ¬ [15] ·≈–¬—ß¡’ºŸâ√“¬ß“π “√ ”§—≠∑’Ë
ÕÕ°ƒ∑∏‘Ï„π°“√¬—∫¬—Èß S. aureus §◊Õ  “√º ¡√–À«à“ß “√ α-mangostin ·≈– γ-mangostin ¡’§à“
MIC90 1.48 µg/mL ´÷Ëß¡’§à“‡∑à“°—∫¬“ vancomycin „π¢≥–∑’Ë “√ α-mangostin ·≈– γ-mangostin ÷́Ëß¡’
§à“ MIC90 3.12 µg/mL ·≈– 2.26 µg/mL µ“¡≈”¥—∫ [16] Õ¬à“ß‰√°Áµ“¡¬—ß‰¡à¡’√“¬ß“πƒ∑∏‘Ï¬—∫¬—Èß
·∫§∑’‡√’¬¢Õß “√·¡ß‚° µ‘π·Õπ–≈ÁÕ° ·≈–À“° “¡“√∂ —ß‡§√“–Àå‰¥â ·¡ß‚° µ‘π·Õπ–≈ÁÕ°∑’Ë¡’ƒ∑∏‘Ï
¬—∫¬—Èß·∫§∑’‡√’¬∑’Ë¥’°«à“‡¥‘¡®–‡ªìπ ‘Ëß∑’Ë¥’Õ¬à“ß¬‘Ëß„π·ßà¢Õß°“√π”º≈‘µ¿—≥±å∏√√¡™“µ‘¡“„™â„Àâ‡°‘¥ª√–‚¬™πå Ÿß ÿ¥
ß“π«‘®—¬π’È¡’«—µ∂ÿª√– ß§å∑’Ë®– —ß‡§√“–Àå·Õπ–≈ÁÕ°¢Õß “√ α-mangostin (1) ‡æ’ËÕ∑¥ Õ∫ƒ∑∏‘Ï¬—∫¬—Èß·∫§∑’‡√’¬

Õÿª°√≥å·≈–«‘∏’°“√∑¥≈Õß
 “√ α-mangostin (1) ‰¥â®“°°“√ °—¥·¬°®“°º≈¡—ß§ÿ¥ÕàÕπ·Àâß ‚¥¬„™â«‘∏’µ“¡∑’Ë‡§¬‰¥â

√“¬ß“π‰«â·≈â« [17]  “√‡§¡’·≈–µ—«∑”≈–≈“¬∑’Ë„™â„π°“√∑¥≈Õß‡ªìπ™π‘¥ analytical grade (®“°∫√‘…—∑
Acros organic, Fluka, Carlo Erba À√◊Õ Merck) µ—«∑”≈–≈“¬Õ‘π∑√’¬å ‡™àπ acetone, dichloromethane,
ethyl acetate, hexane ·≈– methanol ∑”„Àâ∫√‘ ÿ∑∏‘Ï‰¥â‚¥¬°“√°≈—Ëπ  “√§«∫§ÿ¡ vancomycin (®“°∫√‘…—∑
Aldrich) silica gel  ”À√—∫ column chromatography (¢π“¥ 0.063-0.200 mm ·≈– < 0.063 mm)
·≈– centrifugal chromatography (¢π“¥ < 0.045 mm) „™â¢Õß Merck °“√∫—π∑÷°§à“ Rf ¢Õß “√„™â·ºàπ
precoated silica gel 60 GF254 ·≈–°“√À“µ”·Àπàß¢Õß “√∫π TLC ‚¥¬„™âÀ≈Õ¥°”‡π‘¥· ß
Õ—≈µ√“‰«‚Õ‡≈µ∑’Ë§«“¡¬“«§≈◊Ëπ 254 ·≈– 356 nm ·≈– anisaldehyde agent ‚¥¬π”‰ª∑“∫π·ºàπ
TLC ·≈â«π”‰ª„Àâ§«“¡√âÕπ∑’Ë 80-120°C π“π 1 π“∑’ ´÷Ëß®–ª√“°Æ‡ªìπ ’‡¢’¬« °“√∫—π∑÷°®ÿ¥À≈Õ¡‡À≈«
„™â‡§√◊ËÕß Griffin °“√∫—π∑÷°¢âÕ¡Ÿ≈ IR spectrum „™â‡§√◊ËÕß Perkin Elmer FT-IR spectrum BX
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spectrophotometer „π ¿“æ KBr disc °“√∫—π∑÷°¢âÕ¡Ÿ≈ 1H- ·≈– 13C-NMR „™â‡§√◊ËÕß Bruker Avance
300 FT-NMR spectrometer ∑’Ë 300 MHz  ”À√—∫ 1H-NMR spectrum ·≈–∑’Ë 75 MHz  ”À√—∫
13C-NMR spectrum ‚¥¬‡∑’¬∫°—∫ —≠≠“≥¢Õßµ—«∑”≈–≈“¬ CDCl3 ∑’Ë δH 7.24 ·≈– δC 77.00 ppm
„π 1H- ·≈– 13C-NMR spectrum µ“¡≈”¥—∫ ·≈– Mass spectrum ∫—π∑÷°¥â«¬‡§√◊ËÕß Finnigan LC-Q
mass spectrometer ·≈– Bruker Daltonics mass spectrometer

«‘∏’°“√∑¥≈Õß
«‘∏’∑—Ë«‰ª„π°“√‡µ√’¬¡ “√ 2-9

≈–≈“¬ “√ 1 (0.37 mmol) „πµ—«∑”≈–≈“¬ acetone (1 mL) ‡µ‘¡‡∫  ‡™àπ potassium
carbonate (0.37 mmol) ·≈–‡µ‘¡ alkylating À√◊Õ acylating agent (RX, 0.7 mmol) ∑”°“√°«π∑’Ë
Õÿ≥À¿Ÿ¡‘ÀâÕß (√Ÿª∑’Ë 1) µ‘¥µ“¡ªØ‘°‘√‘¬“¥â«¬ TLC ‡¡◊ËÕªØ‘°‘√‘¬“ ‘Èπ ÿ¥„Àâ‡∑ à«πº ¡¢ÕßªØ‘°‘√‘¬“≈ß„ππÈ”
·≈â« °—¥ “√≈–≈“¬¥â«¬ EtOAc (3 Ó 10 mL) ≈â“ß “√≈–≈“¬™—Èπ EtOAc ¥â«¬πÈ”°≈—Ëπ (2 Ó 10 mL)
µ“¡¥â«¬°“√°”®—¥πÈ” ‚¥¬„™â anhydrous sodium sulfate ·≈â«√–‡À¬µ—«∑”≈–≈“¬„Àâ·Àâß ∑”º≈‘µ¿—≥±å„Àâ
∫√‘ ÿ∑∏‘Ï¥â«¬‡∑§π‘§§Õ≈—¡πå‚§√¡“‚∑°√“øï

√Ÿª∑’Ë 1 · ¥ß°“√ —ß‡§√“–Àå “√Õπÿæ—π∏å·¡ß‚° µ‘π·Õπ–≈ÁÕ°

°“√‡µ√’¬¡ “√ 6-O-methylmangostin (2) ·≈– 3,6-di-O-methylmangostin (3)
≈–≈“¬ “√ 1 (152 mg, 0.37 mmol) „πµ—«∑”≈–≈“¬ acetone (1 mL) ‡µ‘¡ potassium

carbonate (51 mg, 0.37 mmol) ·≈–‡µ‘¡ methyl iodide (0.1 mL, 1.48 mmol) ∑”°“√°«π∑’Ë
Õÿ≥À¿Ÿ¡‘ÀâÕßπ“π 23 ™—Ë«‚¡ß ‡∑ à«πº ¡¢ÕßªØ‘°‘√‘¬“≈ß„ππÈ”  °—¥ “√≈–≈“¬¥â«¬ EtOAc (3 Ó 10 mL)
≈â“ß “√≈–≈“¬™—Èπ EtOAc ¥â«¬πÈ”°≈—Ëπ (2 Ó 10 mL) µ“¡¥â«¬°“√°”®—¥πÈ”¥â«¬ anhydrous sodium
sulfate ·≈â«√–‡À¬µ—«∑”≈–≈“¬„Àâ·Àâß ∑”º≈‘µ¿—≥±å„Àâ∫√‘ ÿ∑∏‘Ï¥â«¬‡∑§π‘§§Õ≈—¡πå‚§√¡“‚∑°√“øï (SiO2 <

0.0063 mm) „™â√–∫∫™– 5% EtOAc-hexane ‡æ‘Ë¡¢—È«√–∫∫™–≈– 2% ‰¥â “√ 6-O-methylmangostin (2)
(61 mg, 38%) ·≈– “√ 3,6-di-O-methylmangostin (3) (53 mg, 32%)

6-O-methylmangostin (2): ¢Õß·¢Áß ’‡À≈◊ÕßÕàÕπ; mp. 95-97°C; IR (KBr) Vmax: 3412,
2915, 1649, 1610, 1462, 1382, 1278, 1213 ·≈– 1101 cm-1; 1H-NMR (CDCl3, 300 MHz) δ

(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) ·≈– 13.82(1H,
s, 1-OH); 13C-NMR (CDCl3, 75 MHz) δ (ppm): 17.8(C-14), 18.1(C-19), 21.4(C-11),
25.8(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), 158.1(C-6), 160.6(C-1), 161.5(C-3) ·≈– 182.0(C-9);
ESMS (+ve) m/z: 447(100) [M+Na]+ ¢âÕ¡Ÿ≈¢Õß “√ 2 π’È Õ¥§≈âÕß°—∫∑’Ë¡’°“√√“¬ß“π‰«â·≈â« [18]

3,6-di-O-methylmangostin (3): ¢Õß·¢Áß ’‡À≈◊ÕßÕàÕπ; mp. 93-95°C; IR (KBr) Vmax:
3434, 2926, 1646, 1595, 1458, 1429, 1281, 1213, 1173 ·≈– 1119 cm-1; 1H-NMR (CDCl3,
300 MHz) δ (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) ·≈– 13.48(1H, s, 1-OH); 13C-NMR (CDCl3, 75 MHz)
δ (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) ·≈– 181.9(C-9); ESMS (+ve) m/z: 439(100) [M+H]+ ¢âÕ¡Ÿ≈
¢Õß “√ 3 π’È Õ¥§≈âÕß°—∫∑’Ë¡’°“√√“¬ß“π‰«â·≈â« [19]

°“√‡µ√’¬¡ “√ 6-O-diethylmangostin (4) ·≈– 3,6-di-O-ethylmangostin (5)
„™â«‘∏’‡¥’¬«°—∫°“√‡µ√’¬¡ “√ 2 ·µà„™â “√ 1 (101 mg, 0.24 mmol) ‡µ‘¡ potassium

carbonate (75 mg, 0.54 mmol) „πµ—«∑”≈–≈“¬ N,N-dimethylformamide (2 mL) ·≈– diethyl
sulfate (0.1 mL, 0.77 mmol) °«π∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß 5 π“∑’ ‡¡◊ËÕ∑”„Àâ∫√‘ ÿ∑∏‘Ï¥â«¬‡∑§π‘§§Õ≈—¡πå‚§√¡“‚∑-
°√“øï„™â√–∫∫™– 100% hexane-10% acetone-hexane ‰¥â “√ 4 (35 mg, 32%) ·≈– “√ 5 (36 mg,
31%)

6-O-ethylmangostin (4): ¢Õß·¢Áß ’‡À≈◊Õß; mp. 135-136°C; IR (KBr) Vmax: 3409, 2922,
1643, 1598, 1464, 1426, 1372, 1279, 1200 ·≈– 1111 cm-1; 1H-NMR (CDCl3, 300 MHz)
δ (ppm): 1.50(3H, t, J = 6.9 Hz, H-2û), 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-1û), 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) ·≈– 13.85(1H, s, 1-OH); 13C-NMR (CDCl3, 75 MHz)
δ (ppm): 14.5(C-2û), 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-1û), 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) ·≈– 182.1(C-9); ESMS (-ve) m/z: 437(100)
[M- H]›
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3,6-di-O-ethylmangostin (5): ¢Õß·¢Áß ’‡À≈◊ÕßÕàÕπ; mp. 114-115°C; IR (KBr) Vmax:
3448, 2918, 1642, 1596, 1467, 1433, 1387, 1279, 1204 ·≈– 1121 cm-1; 1H-NMR (CDCl3,
300 MHz) δ (ppm): 1.44(3H, t, J = 6.9 Hz, H-2û), 1.50(3H, t, J = 6.9 Hz, H-2é), 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, q, J = 6.9 Hz, H-1û), 4.10(2H, d, J = 6.8 Hz, H-16), 4.12(2H, q, J = 6.9 Hz,
H-1é), 5.23(2H, m, H-12, H-17), 6.24(1H, s, H-4), 6.66(1H, s, H-5) ·≈– 13.47(1H, s, 1-OH)
¢âÕ¡Ÿ≈ 1H NMR π’È Õ¥§≈âÕß°—∫∑’Ë¡’°“√√“¬ß“π‰«â·≈â« [6]; 13C-NMR (CDCl3, 75 MHz) δ (ppm):
14.5(C-2é), 14.6(C-2û), 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-1û), 64.4(C-1û), 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) ·≈– 181.9(C-9); ESMS (+ve)
m/z: 489(100) [M+Na]+

°“√‡µ√’¬¡ “√ 6-O-allylmangostin (6) ·≈– 3,6-di-O-allylmangostin (7)
„™â«‘∏’‡¥’¬«°—∫°“√‡µ√’¬¡ “√ 2 ·µà„™â “√ 1 (100 mg, 0.24 mmol) „πµ—«∑”≈–≈“¬

acetone (1 mL) potassium carbonate (33 mg, 0.24 mmol) ·≈– allyl bromide (0.06 mL, 0.73
mmol) ∑”°“√°«π∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß‡ªìπ‡«≈“ 52 ™—Ë«‚¡ß ‡¡◊ËÕ∑”„Àâ∫√‘ ÿ∑∏‘Ï¥â«¬‡∑§π‘§§Õ≈—¡πå‚§√¡“‚∑°√“øï
„™â√–∫∫™– 2% EtOAc-hexane ‡æ‘Ë¡¢—È«√–∫∫™–≈– 2% æ∫«à“‰¥â “√ 6-O-allylmangostin (6) (16 mg,
14%) ·≈– “√ 3,6-di-O-allylmangostin (7) (23 mg, 19%)

6-O-allylmangostin (6): ¢Õß·¢Áß ’‡À≈◊ÕßÕàÕπ; mp. 82-84°C; IR (KBr) Vmax: 3398,
2918, 1638, 1595, 1465, 1429, 1372, 1278, 1202 ·≈– 1116 cm-1; 1H-NMR (CDCl3, 300
MHz) δ (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-1û), 5.28(2H, m, H-12, H-17), 5.33(1H, br d, J = 16.3 Hz, H-3ûtrans), 5.46(1H, d, J = 11.4
Hz, H-3ûcis), 6.10(1H, m, H-2û), 6.26(1H, s, H-4), 6.28(1H, s, 3-OH), 6.70(1H, s, H-5) ·≈–
13.82(1H, s, 1-OH); 13C-NMR (CDCl3, 75 MHz) δ (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-1û), 93.1(C-4), 97.9 (C-5), 103.7(C-9a),
107.9(C-8a), 108.4(C-2), 118.4(C-3û), 121.4(C-12), 123.1(C-17), 131.8(C-18), 131.9(C-13),
136.5(C-2û), 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) ·≈– 182.0(C-9); HRFAB-MS (+ve) m/z: 451.2120 [M+H]+ (§”π«≥  ”À√—∫
C27H30O6+H, 451.2118) ¢âÕ¡Ÿ≈¢Õß “√ 6 π’È Õ¥§≈âÕß°—∫∑’Ë¡’°“√√“¬ß“π‰«â·≈â« [18].

3,6-di-O-allylmangostin (7): ¢Õß°÷Ëß·¢Áß ’‡À≈◊ÕßÕàÕπ; IR (KBr) Vmax: 3387, 2922, 1643,
1598, 1464, 1426, 1372, 1279, 1200 ·≈– 1111 cm-1 1H-NMR (CDCl3, 300 MHz) δ (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-1û), 4.65(2H, d,
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J = 5.0 Hz, H-1é), 5.26(1H, m, H-12), 5.40(1H, m, H-17), 5.41(4H, m, H-3û, H-3é), 6.08(2H,
m, H-2û, H-2é), 6.26(1H, s, H-4), 6.67(1H, s, H-5) ·≈– 13.47(1H, s, 1-OH); 13C-NMR (CDCl3,
75 MHz) δ (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-1û), 69.4(C-1é), 89.5(C-4), 99.2(C-5), 104.0(C-9a), 112.7(C-2), 112.1(C-8a),
117.7(C-3û), 118.4(C-3é), 122.3(C-12), 123.2(C-17), 131.5(C-13), 131.7(C-18), 131.9(C-2û),
132.5(C-2é), 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) ·≈– 181.9(C-9); ESMS (+ve) m/z: 513(100) [M+Na]+ ¢âÕ¡Ÿ≈¢Õß “√ 7 π’È Õ¥§≈âÕß
°—∫∑’Ë¡’°“√√“¬ß“π‰«â·≈â« [6].

°“√‡µ√’¬¡ “√ 6-O-benzoylmangostin (8) ·≈– 3,6-di-O-benzoylmangostin (9)
„™â«‘∏’‡¥’¬«°—∫°“√‡µ√’¬¡ “√ 2 ·µà„™â “√ 1 (205 mg, 0.5 mmol) „π pyridine (1 mL) ·≈–

benzoic acid anhydride (0.27 mL, 1.42 mmol) °«π∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß 17 ™—Ë«‚¡ß 30 π“∑’ ∑”„Àâ∫√‘ ÿ∑∏‘Ï
¥â«¬‡∑§π‘§ centrifugal chromatography „™â√–∫∫™– 5% EtOAc-hexane Õ—µ√“°“√‰À≈ 2.2 mL/min
‰¥â “√ 6-O-benzoylmangostin (8) (17 mg, 6%) ·≈– “√ 3,6-di-O-benzoylmangostin (9) (81 mg,
26%)

6-O-benzoylmangostin (8): ¢Õß·¢Áß ’‡À≈◊Õß; mp. 188-190°C; IR (KBr) Vmax: 3423,
2923, 1752, 1645, 1607, 1462, 1382, 1260, 1183 ·≈– 1149 cm›1; 1H-NMR (CDCl3, 300
MHz) δ (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,
br t, 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-4û, H-6û), 7.70(1H, br t, J = 7.3 Hz, H-5û), 8.23(2H, d, J = 7.4 Hz, H-3û, H-7é) ·≈– 13.58
(1H, s, 1-OH); 13C-NMR (CDCl3, 75 MHz) δ (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-2û), 128.8(C-4û, C-6û), 130.4(C-3û, C-7û),
132.1(C-18), 134.1(C-5û), 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-1û) ·≈– 182.1(C-9); HRFAB-MS (+ve) m/z:
515.2058 [M+H]+ (§”π«≥  ”À√—∫ C31H29O7+H, 515.2070)

3,6-di-O-benzoylmangostin (9): ¢Õß·¢Áß ’‡À≈◊Õß; mp. 85-86°C; IR (KBr) Vmax: 3445,
2958, 1743, 1606, 1455, 1426, 1253, 1173, 1144, 1116 ·≈– 1096 cm›1; 1H-NMR (CDCl3,
300 MHz) δ (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-4û, H-6û), 7.55(2H, m, H-4é, H-6é),
7.68(2H, m, H-5û, H-5é), 8.23(4H, m, H-3û, H-3é, H-7û, H-7é), ·≈– 13.49(1H, s, 1-OH);
13C-NMR (CDCl3, 75 MHz) δ (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-2û), 128.8(C-2é), 128.9(C-4û, C-4é, C-6û, C-6é),
130.3(C-3û, C-3é, C-7û, C-7é), 132.3(C-13, C-18), 133.9(C-5é), 134.1(C-5û), 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-1é),
164.2(C-1û) ·≈– 182.9(C-9); ESMS (+ve) m/z: 619(100) [M+H]+

°“√∑¥ Õ∫ƒ∑∏‘Ïµâ“π‡™◊ÈÕ·∫§∑’‡√’¬
°“√∑¥ Õ∫ƒ∑∏‘Ïµâ“π·∫§∑’‡√’¬ „™â«‘∏’ Disc diffusion µ“¡√“¬ß“π¢Õß Bauer [20]

º≈°“√∑¥≈Õß
ªØ‘°‘√‘¬“ alkylation ·≈– acylation √–À«à“ß “√ 1 °—∫ alkylating agent (methyl iodide,

diethyl sulfate À√◊Õ allyl bromide) °—∫ acylating agent (benzoic acid anhydride) °—∫ base
(potassium carbonate À√◊Õ pyridine) ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß‡ªìπ‡«≈“ 5 π“∑’-52 ™—Ë«‚¡ß ‡¡◊ËÕπ”¡“·¬° ·≈–
∑”„Àâ∫√‘ ÿ∑∏‘Ï¥â«¬‡∑§π‘§‚§√¡“‚∑°√“øï ·≈–π” “√∑’Ë·¬°‰¥â¡“µ√«® Õ∫¥â«¬‡∑§π‘§ TLC, NMR ·≈–
MS æ∫«à“‰¥â “√Õπÿæ—π∏å·¡ß‚° µ‘π 8 ™π‘¥ ( “√ 2-9) ·≈–π” “√∑’Ë —ß‡§√“–Àå‰¥â‰ª∑¥ Õ∫°—∫‡™◊ÈÕ
·∫§∑’‡√’¬·°√¡∫«° Streptococcus mileri group, Streptococcus sobrinus, Streptococcus pnuemoniae,
Staphylococcus aureus ATTCC 25923, Staphylococcus aureus (MRSA), Enterococcus faecalis
ATCC 27213, Bacillus subtilis ATCC 26633, Corynebacterium diphtheriae ·≈–·∫§∑’‡√’¬
·°√¡≈∫ Bordetella pertussis º≈°“√∑¥ Õ∫· ¥ß¥—ßµ“√“ß∑’Ë 1

µ“√“ß∑’Ë 1 º≈°“√∑¥ Õ∫ƒ∑∏‘Ï¬—∫¬—Èß·∫§∑’‡√’¬¢Õß “√ 1, 2, 4, 6 ·≈– 8

Bacteria MIC (µg/mL)

1 2 4 6 8 vancomycin

gram-positive

Streptococcus mileri group 6.25 100 100 100 12.5 4

Streptococcus sobrinus 12.5 100 100 100 12.5 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 6.25 100 < 6

Corynebacterium diphtheriae 1.56 0.39 0.39 0.78 100 1

gram-negative

Bordetella pertussis 12.5 25 12.5 25 25 < 3
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 √ÿª·≈–«‘®“√≥åº≈°“√∑¥≈Õß
®“°°“√µ√«® Õ∫¥â«¬‡∑§π‘§ ‡ª°‚∑√ ‚°ªï ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß NMR  ‡ª°‚∑√ ‚°ªï¢Õß

 “√·¡ß‚° µ‘π·Õπ–≈ÁÕ°∑’Ë —ß‡§√“–Àå‰¥â„π√âÕ¬≈–¢Õßº≈‘µ¿—≥±å 6-38 æ∫«à“ “√ 2, 4, 6 ·≈– 8 ‡ªìπ
º≈‘µ¿—≥±å™π‘¥ 6-monosubstituted mangostin ·≈– “√ 3, 5, 7 ·≈– 9 ‡ªìπ “√™π‘¥ 3,6-disubstituted
mangostin ¢âÕ¡Ÿ≈ 2D-NMR „π “√ 2, 4, ·≈– 6 æ∫§«“¡ —¡æ—π∏å·∫∫ HMBC √–À«à“ß C-6 °—∫ H-1′

 à«π„π°√≥’¢Õß “√ 8 æ∫§«“¡ —¡æ—π∏å·∫∫ NOESY √–À«à“ß H-5 °—∫ ‚ª√µÕπ„πÀ¡Ÿà 6-OCOC6H5

´÷Ëß‡ªìπ°“√¬◊π¬—π«à“ “√ 2, 4, 6 ·≈– 8 ‡ªìπ “√™π‘¥ 6-monosubstituted mangostin ‡¡◊ËÕπ”‰ª∑¥ Õ∫
ƒ∑∏‘Ï¬—∫¬—Èß·∫§∑’‡√’¬·°√¡∫«°·≈–·°√¡≈∫ æ∫«à“¡’‡æ’¬ß “√∑’Ë‡ªìπ 6-monosubstituted mangostin §◊Õ
 “√ 6-O-methylmangostin (2), 6-O-ethylmangostin (4), 6-O-allylmangostin (6) ·≈– 6-O-
benzoylmangostin (8) ‡∑à“π—Èπ∑’Ë· ¥ßƒ∑∏‘Ï¬—∫¬—Èß·∫§∑’‡√’¬ ‚¥¬· ¥ßƒ∑∏‘Ï¬—∫¬—Èß·∫§∑’‡√’¬·°√¡∫«°∑’Ë§à“
MIC 0.39-100 µg/mL ·≈–¬—∫¬—Èß·∫§∑’‡√’¬·°√¡≈∫∑’Ë§à“ MIC 12.5-25 µg/mL (· ¥ß¥—ßµ“√“ß∑’Ë 1)
 à«πº≈‘µ¿—≥±å∑’Ë‡ªìπ 3,6-disubstituted mangostin (3, 5, 7, 9) ‰¡à· ¥ßƒ∑∏‘Ï¬—∫¬—Èß·∫§∑’‡√’¬ (MIC
84-100 µg/mL) ‚¥¬∑’Ë “√ 6-monoalkylated mangostin 2, 4 ·≈– 6 · ¥ßƒ∑∏‘Ï¬—∫¬—Èß·∫§∑’‡√’¬
Corynebacterium diphtheriae (MIC 0.39-0.78 µg/mL) ‰¥â¥’°«à“ “√µ—Èßµâπ 1 (MIC 1.56 µg/mL)
2-4 ‡∑à“ ·≈–¥’°«à“ “√§«∫§ÿ¡ vancomycin (MIC 1 µg/mL) · ¥ßƒ∑∏‘Ï¬—∫¬—Èß·∫§∑’‡√’¬ Bacillus subtilis
(MIC 3.13-6.25 µg/mL) ‰¥â¥’‡∑’¬∫‡∑à“°—∫ vancomycin (MIC < 6 µg/mL) ·≈–· ¥ßƒ∑∏‘Ï¬—∫¬—Èß·∫§∑’‡√’¬
Enterococcus faecalis (MIC 6.25 µg/mL) ¥’°«à“ vancomycin (MIC 32 µg/mL) ·µà‰¡à¥’‡∑’¬∫‡∑à“
 “√µ—Èßµâπ 1 (MIC 3.12 µg/mL)  à«π “√ 8 ´÷Ëß‡ªìπ™π‘¥ 6-monoacylated · ¥ßƒ∑∏‘Ï¬—∫¬—Èß·∫§∑’‡√’¬
‡æ’¬ß 2 ™π‘¥ §◊Õ Streptococcus mileri group ·≈– Streptococcus sobrinus (MIC 12.5 µg/mL)
„π¢≥–∑’Ë “√™π‘¥ 6-monoalkylated  “√ 2, 4 ·≈– 6 ‰¡à· ¥ßƒ∑∏‘Ï¬—∫¬—Èß·∫§∑’‡√’¬∑—Èß 2 ™π‘¥π’È (MIC
100 µg/mL)  “√ 4 · ¥ßƒ∑∏‘Ï¬—∫¬—Èß·∫§∑’‡√’¬·°√¡≈∫ Bordetella pertussis (MIC 12.5 µg/mL) ‰¥â
‡∑’¬∫‡∑à“°—∫ “√ 1 (MIC 12.5 µg/mL) ®“°º≈¢Õß°“√¬—∫¬—Èß·∫§∑’‡√’¬π’È∑”„Àâ “¡“√∂ √ÿª‰¥â«à“ “√Õπÿæ—π∏å
6-monoalkylated mangostin · ¥ßƒ∑∏‘Ï¬—∫¬—Èß·∫§∑’‡√’¬‰¥â¥’°«à“ “√Õπÿæ—π∏å 3,6-dialkylated mangostin
¡“° ·≈–À¡Ÿà‰Œ¥√Õ°´‘≈∑’Ëµ”·Àπàß 3 Õ“®¡’§«“¡ ”§—≠µàÕ°“√· ¥ßƒ∑∏‘Ï¬—∫¬—Èß·∫§∑’‡√’¬

°‘µµ‘°√√¡ª√–°“»
¢Õ¢Õ∫æ√–§ÿ≥ ∑ÿπ àß‡ √‘¡°≈ÿà¡π—°«‘®—¬Õ“™’æ »Ÿπ¬åæ—π∏ÿ«‘»«°√√¡·≈–‡∑§‚π‚≈¬’™’«¿“æ·Ààß

™“µ‘„π°“√„Àâ∑ÿπ π—∫ πÿπ„π°“√∑”«‘®—¬ (»“ µ√“®“√¬å ¥√.Õ¿‘™“µ  ÿ¢ ”√“≠) ·≈–§≥–«‘∑¬“»“ µ√å
¡À“«‘∑¬“≈—¬»√’π§√‘π∑√«‘‚√≤ „π°“√„Àâ∑ÿπ π—∫ πÿπ°“√∑”ª√‘≠≠“π‘æπ∏å ”À√—∫∫—≥±‘µ„π√–¥—∫∫—≥±‘µ
»÷°…“®“°ß∫ª√–¡“≥‡ß‘π√“¬‰¥â §≥–«‘∑¬“»“ µ√å ª√–®”ªï°“√»÷°…“ 2553 ·°à π“¬æ¬ÿß ‡®’¬√«“ªï
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