
∫∑§«“¡«‘®—¬

Õß§åª√–°Õ∫∑“ß‡§¡’¢Õß≈”µâπµ“°«“ß

Õ“√’ ·®âß‡√◊Õß æ‘™‘µ  ÿ¥µ“ æ‘π‘µ‘ √µ–π“πÿ°Ÿ≈ ·≈–  ÿπ‘µ¬å  ÿ¢ ”√“≠*

∫∑§—¥¬àÕ

°“√»÷°…“Õß§åª√–°Õ∫∑“ß‡§¡’¢Õß “√ °—¥™—Èπ‡Õ∑‘≈Õ–´’‡µµ¢Õß≈”µâπµ“°«“ß (Salacia
verrucosa Wight)  “¡“√∂·¬° “√ª√–°Õ∫‰µ√‡∑Õ√åæ’πª√–‡¿∑ friedelane 3 ™π‘¥ §◊Õ friedelin (1)
friedelane-1,3-dione (2) 26-hydroxyfriedelane-1,3-dione (3) √«¡∑—ÈßπÈ”µ“≈ dulcitol (4) °“√æ‘ Ÿ®πå
‚§√ß √â“ß·≈– ‡µÕ√‘‚Õ‡§¡’ ¢Õß “√∑’Ë·¬°‰¥â„™â°“√«‘‡§√“–Àå∑“ß ‡ª°‚∑√ ‚°ªï ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß‡∑§π‘§
1D- ·≈– 2D-NMR √à«¡°—∫°“√‡ª√’¬∫‡∑’¬∫¢âÕ¡Ÿ≈¢Õß “√∑’Ë∑√“∫‚§√ß √â“ß·≈â«

§” ”§—≠: µâπµ“°«“ß Salacia verrucosa ‰µ√‡∑Õ√åæ’π friedelane

¿“§«‘™“‡§¡’ §≥–«‘∑¬“»“ µ√å ¡À“«‘∑¬“≈—¬»√’π§√‘π∑√«‘‚√≤
*ºŸâπ‘æπ∏åª√– “πß“π, e-mail: sunit@swu.ac.th
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Chemical Constitiuents of the Salacia Verrucosa Wight Stem

Aree Jangruang, Pichit Sudta, Piniti Ratananukul and Sunit Suksamrarn*

ABSTRACT

The chemical investigation of the ethyl acetate extract of the air-dried stem of Salacia
verrucosa Wight has shown the presence of the three friedelane - type triterpenes: friedelin (1)
friedelane-1,3-dione (2) and 26-hydroxyfriedelane-1,3-dione (3) together with a sugar dulcitol
(4). The structures and stereochemistry determination of all isolates were accomplished by
extensively spectroscopic analyses, especially 1D-and 2D-NMR techniques and by comparison
with the reported data.

Keywords: Salacia verrucosa, triterpene, friedelane

Department of Chemistry, Faculty of Science, Srinakharinwirot University
*Corresponding author, e-mail: sunit@swu.ac.th
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∫∑π”
µâπµ“°«“ß ¡’™◊ËÕ«‘∑¬“»“ µ√å Salacia verrucosa Wight ‡ªìπæ◊™„π«ß»å Celastraceae

æ◊™„π«ß»åπ’È¡’∑—ÈßÀ¡¥ª√–¡“≥ 90  °ÿ≈ ·≈–¡’¡“°°«à“ 1,000 ™π‘¥ [1] ¡’≈—°…≥–‡ªìπ‰¡âæÿà¡°÷Ëß‡≈◊ÈÕ¬¢π“¥
‡≈Á°  Ÿßª√–¡“≥ 6 ‡¡µ√ æ“¥‰ªµ“¡µâπ‰¡â„À≠à ¡’°‘Ëß°â“π “¢“ª°§≈ÿ¡Àπ“·πàπ ‡ª≈◊Õ°‡∂“ ’πÈ”µ“≈
¡’°√–¥à“ß¢“« ‡¡◊ËÕµ—¥øíπµ“¡·π«¢«“ß®–‡ÀÁπ‡ âπ«ßªï™—¥‡®π ·≈–¡’πÈ”¬“ß ’·¥ß‰À≈ÕÕ°¡“ „∫‡ªìπ„∫‡¥’Ë¬«
√Ÿª√’ ‡√’¬ßµ√ß¢â“¡ ª≈“¬„∫·≈–‚§π„∫·À≈¡ ‡ âπ·¢πß„∫‡≈Á° ·ºàπ„∫‡¢’¬«‡√’¬∫¡—π º≈°≈¡ º‘«‡√’¬∫ ’‡¢’¬«
‡¡◊ËÕ ÿ° ’‡À≈◊ÕßÀ√◊Õ â¡ ‡π◊ÈÕÀÿâ¡‡¡≈Á¥ ’¢“« (√Ÿª∑’Ë 1) ÕÕ°¥Õ°√–À«à“ß‡¥◊Õπ¡°√“§¡ - °ÿ¡¿“æ—π∏å ·≈–
ÕÕ°º≈√–À«à“ß‡¥◊Õπ¡’π“§¡ - æƒ…¿“§¡ ·À≈àß∑’Ëæ∫ æ∫„πªÉ“¥‘∫·≈âß ™Õ∫· ß·¥¥√”‰√ ¢÷Èπ‰¥â¥’„π∑’Ë™◊Èπ
º≈ ÿ° ·≈–‡π◊ÈÕÀÿâ¡‡¡≈Á¥ ’¢“«π”¡“√—∫ª√–∑“π‰¥â √ À«“π ¢¬“¬æ—π∏ÿå‚¥¬„™â‡¡≈Á¥ æ∫‰¥â„πª√–‡∑»
Õ‘π‡¥’¬ ‰∑¬ æ¡à“ ≈“« ·≈–¡“‡≈‡ ’́¬ [2, 3] æ◊™„π °ÿ≈ Salacia À≈“¬™π‘¥π”¡“„™â‡ªìπ¬“·ºπ‚∫√“≥
‡™àπ S. reticulate, S. oblonga ·≈– S. chinensis À√◊Õ µâπ°”·æß‡®Á¥™—Èπ [2] ¡’ƒ∑∏‘Ïµâ“π·∫§∑’‡√’¬
µâ“π¡–‡√Áß µâ“π¡“≈“‡√’¬ ·≈–¡’ƒ∑∏‘Ï∑”≈“¬Õ ÿ®‘ [4] „™â°—πÕ¬à“ß·æ√àÀ≈“¬„πª√–‡∑»»√’≈—ß°“ ®’π ·≈– ‰∑¬
‡™àπ ≈”µâπ¢Õß S. chinensis „™â‡ªìπ¬“¢—∫≈¡ ¢—∫√–¥Ÿ ∫”√ÿß‡≈◊Õ¥ ∫”√ÿßÀ—«„® µâ“π°“√Õ—°‡ ∫ ≈¥‡∫“À«“π
·°â√–¥Ÿ¢“« ·≈– √—°…“‚√§ª«¥µ“¡¢âÕµ“¡°≈â“¡‡π◊ÈÕ πÕ°®“°π’È¬—ß¡’§ÿ≥ ¡∫—µ‘‡ªìπ “√µâ“πÕπÿ¡Ÿ≈Õ‘ √– [4]
 à«π¢Õß√“° S. oblonga „™â‡ªìπ¬“√—°…“‚√§ÀπÕß„π‡π◊ËÕß®“°µ‘¥‡™◊ÈÕ gonococcus ·°â‰¢¢âÕÕ—°‡ ∫

√Ÿª∑’Ë 1 ≈—°…≥–∑—Ë«‰ª¢Õßµâπµ“°«“ß (°) „∫ (¢) ≈”µâπ (§) º≈¥‘∫ (ß) º≈ ÿ°

(°) (¢)

(§) (ß)
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Õ“°“√§—π ‚√§À◊¥ ·≈–‚√§‡∫“À«“π ‡ª≈◊Õ°√“°¢Õß S. oblonga ¬—ß„™â‡ªìπ¬“µâ“π°“√Õ—°‡ ∫ [5]  à«πµâπ
µ“°«“ß S. verrucosa ‡π◊ÈÕ‰¡â¡’√ Ω“¥‡¡“ ∫”√ÿß‡≈◊Õ¥ ·°â‚≈À‘µ®“ß ·°â‚≈À‘µ·≈–πÈ”‡À≈◊Õßæ‘°“√ ∫”√ÿß
µ—∫‰µ ·°â√–¥Ÿ¢“« ·°â‰µæ‘°“√ ·°âª«¥À≈—ßª«¥‡Õ« [6] ®“° √√æ§ÿ≥¥—ß°≈à“«¢Õßæ◊™„π °ÿ≈ Salacia
π—∫«à“¡’§ÿ≥ª√–‚¬™πå∑’Ëπà“ π„® ·≈–¬—ß‰¡àæ∫√“¬ß“π«‘®—¬¢Õßµâπµ“°«“ß ¥—ßπ—ÈπºŸâ«‘®—¬®÷ß π„®∑’Ë®–»÷°…“Õß§å
ª√–°Õ∫∑“ß‡§¡’¢Õßµâπµ“°«“ß

Õÿª°√≥å·≈–«‘∏’°“√∑¥≈Õß
„™â à«π≈”µâπµ“°«“ß∑’Ë‡°Á∫®“° ∫â“π‚§°Œ—ß µ”∫≈∫àÕæ—π¢—π Õ”‡¿Õ ÿ«√√≥¿Ÿ¡‘ ®—ßÀ«—¥√âÕ¬‡ÕÁ¥

‡¡◊ËÕ‡¥◊Õπ °ÿ¡¿“æ—π∏å æ.». 2550 °“√∫—π∑÷°§à“ Rf ¢Õß “√„™â·ºàπ precoated silica gel 60 GF254 ·≈–
°“√À“µ”·Àπàß¢Õß “√∫π TLC ‚¥¬„™â anisaldehyde agent ‚¥¬π”‰ª∑“∫π·ºàπ TLC ·≈â«π”‰ª
„Àâ§«“¡√âÕπ∑’Ë 80-120 ÌC π“π 1 π“∑’ ´÷Ëß®–ª√“°Æ‡ªìπ ’·µ°µà“ß°—π °“√∫—π∑÷°®ÿ¥À≈Õ¡‡À≈«„™â‡§√◊ËÕß
Griffin, §à“ optical rotation „™â‡§√◊ËÕß Jasco DIP-370 Digital polarimeter, IR spectrum „™â‡§√◊ËÕß
Perkin Elmer FT-IR spectrum BX spectrophotometer „π ¿“æ KBr disc, UV spectrum „™â‡§√◊ËÕß
Shimadzu UV-2401PC spectrophotometer °“√∫—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—«∑”≈–≈“¬∑’Ë‰¡à∂Ÿ°¥‘«‡∑Õ‡√µ∑’Ë δH 7.24 ·≈– δC

77.00 ppm ¢Õßµ—«∑”≈–≈“¬ CDCl3, ·≈– ∑’Ë δH 4.70 ppm ¢Õßµ—«∑”≈–≈“¬ D2O, 1H- ·≈– 13C-NMR
spectrum µ“¡≈”¥—∫ ·≈–¢âÕ¡Ÿ≈¢Õß Mass spectrum ∫—π∑÷°¥â«¬‡§√◊ËÕß Finnigan LC-Q mass
spectrometer ·≈– MicrOTOF, Bruker Daltonics mass spectrometer

«‘∏’°“√∑¥≈Õß
π”≈”µâπµ“°«“ß∑’Ë·Àâß·≈–∫¥≈–‡Õ’¬¥ (10.2 °‘‚≈°√—¡) ¡“ °—¥¥â«¬µ—«∑”≈–≈“¬‡Õ∑‘≈Õ–´’‡µµ

23 ≈‘µ√ ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß‡ªìπ‡«≈“ 3 «—π °√Õß·≈â«√–‡À¬‡Õ∑‘≈Õ–´’‡µµÕÕ°®π·Àâß ∑”°“√ °—¥´È”∑—ÈßÀ¡¥
5 §√—Èß ‰¥â à«π °—¥™—Èπ‡Õ∑‘≈Õ–´’‡µµ‡ªìπ¢Õß·¢Áß ’‡¢’¬«Õ¡‡À≈◊Õß (209.0 °√—¡) ·∫àß à«π °—¥™—Èπ‡Õ∑‘≈
Õ–´’‡µµ (40.0 °√—¡) ¡“·¬°µàÕ¥â«¬§Õ≈—¡πå‚§√¡“‚∑°√“øï™π‘¥‡√Á« (silica gel 60 GF254, 150.0 °√—¡)
„™â√–∫∫™–‡ªìπ‡Œ°‡´π ‡Œ°‡´π - ‰¥§≈Õ‚√¡’‡∑π (‡æ‘Ë¡§«“¡¡’¢—È«√–∫∫≈– 10% „™â√–∫∫≈– 500 ¡‘≈≈‘≈‘µ√)
‰¥§≈Õ‚√¡’‡∑π ‰¥§≈Õ‚√¡’‡∑π - ‡Õ∑‘≈Õ– ’́‡µµ (‡æ‘Ë¡§«“¡‡ªìπ¢—È«√–∫∫≈– 10% „™â√–∫∫≈– 300 ¡‘≈≈‘≈‘µ√)
‡Õ∑‘≈Õ–´’‡µµ ‡Õ∑‘≈Õ–´’‡µµ - ‡¡∑“πÕ≈ (‡æ‘Ë¡§«“¡‡ªìπ¢—È«√–∫∫≈– 10% „™â√–∫∫≈– 300 ¡‘≈≈‘≈‘µ√) ·≈–
‡¡∑“πÕ≈ ‡°Á∫§√—Èß≈– 100 ¡‘≈≈‘≈‘µ√ µ√«® Õ∫¥â«¬ TLC ·≈–√«¡ à«π∑’Ë· ¥ßº≈‡À¡◊Õπ°—π ‰¥â°≈ÿà¡ “√
∑—ÈßÀ¡¥ 13 °≈ÿà¡ ‡¡◊ËÕπ” “√°≈ÿà¡ 3 [1.7 °√—¡, ‰¥â®“°°“√™–¥â«¬‡Œ°‡´π - ‰¥§≈Õ‚√¡’‡∑π, 80: 20 ∂÷ß
70: 30, ‰¥§≈Õ‚√¡’‡∑π ·≈– ‰¥§≈Õ‚√¡’‡∑π - ‡Õ∑‘≈Õ–´’‡µµ (95: 5)] ¡’≈—°…≥–‡ªìπ “√Àπ◊¥ ’ â¡ ¡“·¬°
µàÕ¥â«¬§Õ≈—¡πå‚§√¡“‚∑°√“øï Õ’° 3 §√—Èß (silica gel, 35.0 °√—¡) „™â√–∫∫™–‡ªìπ ‡Œ°‡´π - Õ–´’‚µπ
(98: 2) ‰¥â “√ª√–°Õ∫ 1 (friedelin, 30.0 ¡‘≈≈‘°√—¡) π” “√°≈ÿà¡ 4 (11.9 °√—¡, ‰¥â®“°°“√™–¥â«¬‡Œ°‡´π -



«“√ “√«‘∑¬“»“ µ√å ¡»« ªï∑’Ë 25 ©∫—∫∑’Ë 1 (2552) 65

‰¥§≈Õ‚√¡’‡∑π, 70: 30 ∂÷ß 60: 40) ¡’≈—°…≥–‡ªìπ “√Àπ◊¥ ’‡À≈◊Õß‡¢’¬« ·≈â«π”¡“≈â“ß¥â«¬µ—«∑”≈–≈“¬
‡Œ°‡´πµ“¡¥â«¬Õ–´’‚µπ∑’Ë‡¬Áπ ‰¥âµ–°Õπ ’¢“«‡À≈◊Õß (6.5 °√—¡) π”¡“·¬°µàÕ¥â«¬§Õ≈—¡πå‚§√¡“‚∑°√“øï
(silica gel, 65.0 °√—¡) „™â√–∫∫™–‡ªìπ‡Œ°‡´π - ‰¥§≈Õ‚√¡’‡∑π (90 : 10 ∂÷ß 70 : 30) ‰¥â “√ª√–°Õ∫ 2
(friedelane-1,3-dione, 6.3 °√—¡) π” “√°≈ÿà¡ 6 (1.9 °√—¡, ‰¥â®“°°“√™–¥â«¬‡Œ°‡´π - ‰¥§≈Õ‚√¡’‡∑π,
40: 60 ∂÷ß 20: 80) ¡’≈—°…≥–‡ªìπ¢Õß·¢ÁßÀπ◊¥ ’‡¢’¬«Õ¡‡À≈◊Õß π”¡“≈â“ß¥â«¬µ—«∑”≈–≈“¬‡Œ°‡´πµ“¡
¥â«¬Õ– ’́‚µπ‰¥âµ–°Õπ ’‡¢’¬«‡À≈◊Õß (731.8 ¡‘≈≈‘°√—¡) ´÷Ëßπ”¡“·¬°µàÕ¥â«¬§Õ≈—¡πå‚§√¡“‚∑°√“øï (silica
gel, 15.0 °√—¡) „™â√–∫∫™–‡ªìπ‡Œ°‡´π - Õ– ’́‚µπ (92: 8) ‰¥â “√ª√–°Õ∫ 3 (26-hydroxyfriedelane-
1,3-dione, 48.7 ¡‘≈≈‘°√—¡) π” “√°≈ÿà¡ 13 (2.7 °√—¡, ‰¥â®“°°“√™–¥â«¬‡¡∑“πÕ≈) ‡ªìπ¢Õß·¢Áß ’πÈ”µ“≈
‡¢â¡ π”¡“·¬°µàÕ¥â«¬§Õ≈—¡πå‚§√¡“‚∑°√“øï (silica gel, 65.0 °√—¡) „™â√–∫∫™–‡ªìπ‡Õ∑‘≈Õ– ’́‡µµ - ‡¡∑“πÕ≈
(85: 15 ∂÷ß 65: 35) ‰¥â “√ª√–°Õ∫ 4 (dulcitol, 230.3 ¡‘≈≈‘°√—¡)

º≈°“√∑¥≈Õß
®“°°“√π” à«π °—¥™—Èπ‡Õ∑‘≈Õ– ‘́‡µµ¢Õß≈”µâπµ“°«“ß¡“∑”°“√·¬°·≈–∑”„Àâ∫√‘ ÿ∑∏‘Ï¥â«¬‡∑§π‘§

§Õ≈—¡πå‚§√¡“‚∑°“√øï ·≈–π” “√∑’Ë·¬°‰¥â¡“µ√«® Õ∫¥â«¬‡∑§π‘§ TLC, NMR ·≈– MS  ‡ª°‚∑√ ‚°ªï
æ∫«à“‰¥â “√∫√‘ ÿ∑∏‘Ï 4 ™π‘¥ ¥—ßπ’È

Friedelin (1) ‡ªìπ¢Õß·¢Áß ’¢“« mp 248-250 ÌC (d); λ
M
ma

e
ax
OH 203 (3.14), 254 (2.11)

nm; υK
m

B
ax
r  1715 cm-1 [lit. 1702 cm-1] [7]; [α]2D

 7.2 11.0 Ì (c. 0.43, CHCl3) [lit. -22.5 Ì (c. 1.0,
CHCl3)] [7]; 1H- ·≈– 13C-NMR (CDCl3) (· ¥ß„πµ“√“ß 1 ·≈– 2) ESMS (+ve) m/z (% rel.
intensity) : 427 [M+H]+ (100)

Friedelane-1,3-dione (2) ‡ªìπ “√∑’Ëæ∫„πª√‘¡“≥¡“°∑’Ë ÿ¥ ¡’≈—°…≥–‡ªìπ¢Õß·¢Áß ’¢“«
mp 268-270 ÌC (d) [lit. mp 270-272 ÌC] [7]; λM

ma
e
ax
OH 220 (3.72), 260 (3.0) nm [lit. 218 (6100)

·≈– 260 (5000)] [7]; [α ]2D
7.2 +4.1 Ì (c. 0.5070, CHCl3) [lit. +2.2 Ì (c. 0.14, CHCl3)] υK

m
B
ax
r

[7]; 1732 ·≈– 1705 cm-1 [lit. 1730 ·≈– 1704 cm-1] [7]; 1H- ·≈– 13C-NMR (CDCl3)
(· ¥ß„πµ“√“ß 1 ·≈– 2) ESMS (-ve) m/z (% rel. intensity) : 439 [M-H]- (100)

26-Hydroxyfriedelane-1,3-dione (3) ‡ªìπ “√∑’Ëæ∫¡“°‡ªìπÕ—π¥—∫∑’Ë Õß ¡’≈—°…≥–‡ªìπ
¢Õß·¢Áß ’¢“« mp 266-268 ÌC (d); λ

M
ma

e
ax
OH 218 (3.00), 260 (3.36), 296 (2.91) nm; υK

m
B
ax
r  1732,

1720  ·≈– 3548 cm-1; [α ]2D
 8.1 -4.4 Ì (c. 0.47, CHCl3) ; 

1H- ·≈– 13C-NMR (CDCl3) (· ¥ß„πµ“√“ß 1
·≈– 2) ESMS (-ve) m/z (% rel. intensity) : 455 [M-H]- (100)

Dulcitol (4) ¡’≈—°…≥–‡ªìπ¢Õß·¢Áß ’¢“« mp 173-175 ÌC [lit. 188-189 ÌC] [8] υK
m

B
ax
r  :

3242, 1458, 1378, 1354, 1208, 1117, 1078, 1048, 1030 cm-1; ESMS (+ve) m/z (% rel.
intensity) : 205 [M+Na]+ (35) 1H- ·≈– 13C-NMR (∫—π∑÷°„π D2O) δH ∑’Ë 3.84 (2H, t, J = 6.4 Hz)
3.55 (4H, d, J = 7.1 Hz) δC ∑’Ë 70.1, 69.4 ·≈– 63.2 ppm
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µ“√“ß∑’Ë 1 ¢âÕ¡Ÿ≈ 1H-NMR ¢Õß “√ª√–°Õ∫ Friedelin (1), Friedelane-1,3-dione (2) ·≈–
26-Hydroxyfriedelane-1, 3-dione (3) ∫—π∑÷°„π CDCl3

δ (ppm)
µ”·Àπàß

Friedelin (1) Friedelane-1,3-dione (2) 26-Hydroxyfriedelane-1,3-dione (3)

1 1.93, 1.62 - -
2 2.40, 2.33 3.43 (1H, d, J = 15.9 Hz) 3.44 (1H, d, J = 15.9 Hz)

3.22 (1H, d, J = 15.9 Hz) 3.23 (1H, d, J = 15.9 Hz)
3 - - -
4 2.21 (1H, q, J = 6.3 Hz) 2.55 (1H, q, J = 6.6 Hz) 2.54 (1H, q, J = 6.5 Hz)
5 - - -
6 1.71 1.87, 1.35 (2H, d, J = 10.5 Hz) 1.20, 1.85
7 1.43 1.35 1.80, 1.60
8 1.41 1.28 (1H, m) 1.35
9 - - -
10 1.52 2.35 (1H, s) 2.38 (1H, s)
11 1.34 2.12 (1H, d, J = 13.2 Hz) 1.65, 2.16
12 1.34 1.45, 1.25 1.10, 1.30
13 - - -
14 - - -
15 1.40, 1.12 1.45, 1.25 1.15, 2.10
16 ca 1.57 1.60 1.65
17 - - -
18 1.57 1.58 1.46
19 1.51, 1.20 1.32 1.65
20 - - -
21 ca 1.51 1.44-1.24 (2H, m) 1.35, 0.95
22 1.50, 0.95 1.42, 1.25 1.50, 0.90
23 0.86 (3H, d, J = 6.3 Hz) 1.03 (3H, d, J = 6.6 Hz) 1.00 (3H, d, J = 6.5 Hz)
24 0.70 (3H, s) 0.67 (3H, s) 0.67 (3H, s)
25 0.84 (3H, s) 1.17 (3H, s) 1.35 (3H, s)
26 0.97 (3H, s) 1.00 (3H, s) 4.13 (1H, d, J = 11.5 Hz)
27 1.02 (3H, s) 0.99 (3H, s) 1.03 (3H, s)
28 1.15 (3H, s) 1.15 (3H, s) 1.11 (3H, s)
29 0.97 (3H, s) 0.97 (3H, s) 0.91 (3H, s)
30 0.93 (3H, s) 0.92 (3H, s) 0.94 (3H, s)
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µ“√“ß∑’Ë 2 ¢âÕ¡Ÿ≈ 13C-NMR ¢Õß “√ª√–°Õ∫ Friedelin (1), Friedelane-1,3-dione (2) ·≈–
26-Hydroxyfriedelane-1,3-dione (3) ∫—π∑÷°„π CDCl3

δ (ppm)
µ”·Àπàß

Friedelin (1) Friedelane-1,3-dione (2) 26-Hydroxyfriedelane-1,3-dione

1 22.2 202.8 202.8
2 41.5 60.6 60.6
3 213.2 204.1 204.1
4 58.2 59.0 58.9
5 42.0 37.8 38.0
6 41.3 40.6 41.7
7 18.2 18.0 20.4
8 53.1 52.1 52.0
9 37.4 37.2 37.1
10 59.4 71.8 72.4
11 35.6 34.5 35.0
12 30.5 30.1 29.8
13 39.7 39.4 39.6
14 38.3 38.2 42.0
15 32.7 32.4 24.1
16 36.0 35.8 35.3
17 30.0 29.9 30.3
18 42.8 42.6 43.4
19 35.3 35.2 35.4
20 28.1 28.1 28.3
21 32.4 32.7 32.9
22 39.2 39.2 39.1
23 6.8 7.2 7.2
24 14.6 15.9 15.7
25 17.9 17.9 17.8
26 20.2 20.3 63.9
27 18.6 18.7 19.6
28 32.1 32.0 31.6
29 31.7 31.7 34.4
30 35.0 34.9 31.9
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 √ÿª·≈–«‘®“√≥åº≈°“√∑¥≈Õß
„π°“√ °—¥ “√®“°≈”µâπµ“°«“ß¥â«¬µ—«∑”≈–≈“¬‡Õ∑‘≈Õ– ’́‡µµ µ“¡¥â«¬°“√·¬°„Àâ∫√‘ ÿ∑∏‘Ï¥â«¬

§Õ≈—¡πå‚§√¡“‚∑°√“øï ·≈â«π” “√∑’Ë·¬°‰¥â¡“À“ Ÿµ√‚§√ß √â“ß¥â«¬‡∑§π‘§∑“ß ‡ª°‚∑√ ‚°ªï ‚¥¬‡©æ“–
Õ¬à“ß¬‘Ëß‡∑§π‘§ 1D- ·≈– 2D-NMR √à«¡°—∫∑”°“√‡ª√’¬∫‡∑’¬∫¢âÕ¡Ÿ≈µà“ßÊ ¢Õß “√∑’Ë‰¥â°—∫∑’Ë¡’ºŸâ√“¬ß“π‰«â
·≈â« æ∫«à“‰¥â “√ª√–°Õ∫‰µ√‡∑Õ√åæ’π ª√–‡¿∑ friedelane 3 ™π‘¥ ·≈– “√ª√–°Õ∫πÈ”µ“≈Õ’° 1 ™π‘¥

¢âÕ¡Ÿ≈ 13C-NMR (µ“√“ß 2) ¢Õß “√ 1 æ∫ —≠≠“≥¢Õß§“√å∫Õπ∑—ÈßÀ¡¥ 30  —≠≠“≥ ÷́Ëß
‡ªìπ¢Õß 8 methyl carbon, ‡ªìπ —≠≠“≥·∫∫ singlet 7 À¡Ÿà ·≈–Õ’°À¡ŸàÀπ÷Ëß‡ªìπ doublet ¡’§à“ J = 6.3
Hz, æ∫ 11 methylene carbon, 4 methine carbon, 6 quarternary carbon ·≈– carbonyl ketone 1
 —≠≠“≥ ´÷Ëß Õ¥§≈âÕß°—∫°“√æ∫À¡Ÿà C=O ∑’Ë 1715 cm-1 „π IR spectrum ·≈– ESMS ¢Õß “√π’È
æ∫ pseudomolecular ion peak ∑’Ë m/z 427 [M+H]+ ´÷Ëßµ√ß°—∫ Ÿµ√‚¡‡≈°ÿ≈ C30H50O+H ®“°°“√
 ◊∫§âπ¢âÕ¡Ÿ≈¢Õßæ◊™„π °ÿ≈ Salacia æ∫«à“ “√ª√–°Õ∫ à«π„À≠à∑’Ëæ∫‡ªìπ‰µ√‡∑Õ√åæ’πª√–‡¿∑ friedelane
´÷Ëß¡’À¡Ÿà carbonyl Õ¬Ÿà∑’Ë C-3 ¥—ßπ—Èπ “√ 1 πà“®–¡’‚§√ß √â“ß‡ªìπ friedelane ¥â«¬ ‡¡◊ËÕ∑”°“√‡ª√’¬∫‡∑’¬∫
¢âÕ¡Ÿ≈ 1H- ·≈– 13C-NMR (µ“√“ß 1 ·≈– 2) ¢Õß “√ª√–°Õ∫ 1 °—∫ “√ª√–°Õ∫ friedelin [7] æ∫«à“
¡’§à“„°≈â‡§’¬ß°—π¡“° „π°“√¬◊π¬—π‚§√ß √â“ß„™â‡∑§π‘§°“√∑¥≈Õß HMBC æ∫§«“¡ —¡æ—π∏å∑’Ë ”§—≠
√–À«à“ß Me-23 °—∫ C-3, C-4, C-5, C-10; Me-24 °—∫ C-5, C-6, C-10; Me-25 °—∫ C-8, C-9,
C-10, C-11, C-12; Me-26 °—∫ C-8, C-14; Me-27 °—∫ C-12, C-13; Me-28 °—∫ C-16, C-17, C-18,
C-22; Me-29 °—∫ C-20, C-30, C-21 ·≈– Me-30 °—∫ C-19, C-20 ÷́Ëß‡ªìπ°“√¬◊π¬—πµ”·Àπàß¢Õß
methyl ∑—Èß 8 À¡Ÿà „π°“√¬◊π¬—π stereochemistry ¢ÕßÀ¡Ÿà methyl ∑—Èß 8 À¡Ÿà „™â°“√∑¥≈Õß NOESY
æ∫§«“¡ —¡æ—π∏å∑’Ë ”§—≠√–À«à“ßÀ¡Ÿà Me-23 °—∫ Me-24; Me-24 °—∫ Me-25; Me-25 °—∫ Me-26;
Me-26 °—∫ Me-28, H-18; ·≈– Me-28 °—∫ Me-30 (√Ÿª∑’Ë 2) · ¥ß«à“À¡Ÿà Me-23, 24, 25, 26, 28,
30 ·≈– H-18 Õ¬Ÿà¥â“π‡¥’¬«°—π §◊Õ µ”·Àπàß β πÕ°®“°π’È¬—ßæ∫§«“¡ —¡æ—π∏å√–À«à“ß H-4 °—∫ H-8;
H-10 °—∫ Me-27 · ¥ß«à“ H-4, H-8, H-10 ·≈– Me-27 Õ¬Ÿà¥â“π‡¥’¬«°—π §◊Õ µ”·Àπàß α ´÷Ëß Õ¥§≈âÕß
°—∫ Ÿµ√‚§√ß √â“ß¢Õß friedelane ∑’Ë¡’ºŸâ»÷°…“ conformation ‚¥¬„™â‡∑§π‘§ X-ray ¥‘ø·ø√å°™—π [9]
¥—ßπ—Èπ®÷ß √ÿª‰¥â«à“  “√ª√–°Õ∫ 1 ¡’‚§√ß √â“ß‡ªìπ friedelan-3-one À√◊Õ friedelin  “√π’È¡’√“¬ß“π°“√
æ∫„π à«π‡ª≈◊Õ°µâπ¢Õß S. beddomei [10] ‡ª≈◊Õ°√“°¢Õß S. campestris [11] „∫¢Õß S. chinensis
[12] ‡ª≈◊Õ°√“°¢Õß S. fruticosa [13] ·≈–‡ª≈◊Õ°µâπ S. liana [14] πÕ°®“°π’È¬—ßæ∫„πæ◊™ °ÿ≈Õ◊Ëπ¥â«¬
´÷Ëßæ∫®“° à«π≈”µâπ·≈–‡ª≈◊Õ°¢Õß Peritassa compta [7] ´÷Ëß‡ªìπæ◊™∑’ËÕ¬Ÿà„π«ß»å Celastraceae ‡™àπ
‡¥’¬«°—∫µ“°«“ß
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√Ÿª∑’Ë 2 ¢âÕ¡Ÿ≈ HMBC ·≈– NOESY · ¥ß§«“¡ —¡æ—π∏å∑’Ë ”§—≠¢Õß “√ª√–°Õ∫ 1

‡¡◊ËÕæ‘®“√≥“¢âÕ¡Ÿ≈ 1H- ·≈– 13C-NMR (µ“√“ß 1 ·≈– 2)  “√ª√–°Õ∫ 2 æ∫ —≠≠“≥
carbon 30  —≠≠“≥ §≈â“¬°—∫ “√ª√–°Õ∫ 1 µà“ß°—π∑’Ë “√ 2 ¡’ —≠≠“≥¢Õß carbonyl carbon
‡æ‘Ë¡¢÷ÈπÕ’° 1 ·Ààß∑’Ë δC 202.8 ·≈– 204.1 ppm ´÷Ëß Õ¥§≈âÕß°—∫°“√æ∫À¡Ÿà C = O ∑’Ë 1732 ·≈–
1705 cm-1 „π IR spectrum ·≈– ¢âÕ¡Ÿ≈ ESMS æ∫ pseudomolecular ion peak m/z ∑’Ë 439 [M-H]-

÷́Ëß Õ¥§≈âÕß°—∫ Ÿµ√‚¡‡≈°ÿ≈ C30H48O2-H ¥—ßπ—Èπ “√ 2 πà“®–¡’‚§√ß √â“ß‡ªìπ friedelane ∑’Ë¡’À¡Ÿà carbonyl
Õ¬Ÿà 2 ·Ààß ‡¡◊ËÕæ‘®“√≥¢âÕ¡Ÿ≈ 1H-NMR, DEPT ·≈– HMQC æ∫ methylene proton ∑’Ë δH 3.43
(1H, d, J = 15.9 Hz) ·≈– 3.22 (1H, d, J = 15.9 Hz), δC 60.2 ppm ´÷Ëßπà“®–‡ªìπ —≠≠“≥¢Õß
methylene carbon ∑’ËÕ¬Ÿà√–À«à“ß carbonyl carbon ¥—ßπ—Èπ “√ 2 πà“®–¡’À¡Ÿà carbonyl Õ¬Ÿà∑’Ë C-1 ·≈–
C-2 ¢âÕ¡Ÿ≈ HMBC æ∫§«“¡ —¡æ—π∏å¢Õß methylene proton ∑’Ë δH 3.43 (1H, d, J = 15.9 Hz) ·≈–
3.22 (1H, d, J = 15.9 Hz) °—∫ C-1, C-3, C-4, C-10 ·≈– C-23 (√Ÿª∑’Ë 3) ∑”„Àâ∑√“∫‰¥â«à“ carbonyl
carbon ∑—Èß ÕßÀ¡ŸàÕ¬Ÿà∑’Ë C-1 ·≈– C-2 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫¢âÕ¡Ÿ≈ 1H- ·≈– 13C-NMR °—∫ friedelane-1,
3-dione [7] æ∫«à“¡’§à“„°≈â‡§’¬ß°—π¡“° ®÷ß √ÿª‰¥â«à“  “√ 2 ¡’‚§√ß √â“ß‡ªìπ friedelane-1,3-dione
 “√π’È¡’√“¬ß“π°“√æ∫„π à«π‡ª≈◊Õ°√“°¢Õß S. campestris [11] ≈”µâπ¢Õß S. chinensis [15] ‡ª≈◊Õ°
µâπ¢Õß S. beddomei [10] ·≈–‡ª≈◊Õ°√“°¢Õß S. prinoides [16] πÕ°®“°π’È¬—ßæ∫„πæ◊™ °ÿ≈Õ◊Ëπ¥â«¬
‡™àπ ≈”µâπ·≈–‡ª≈◊Õ°¢Õß P. compta [7]
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√Ÿª∑’Ë 3 ¢âÕ¡Ÿ≈ HMBC ·≈– NOESY · ¥ß§«“¡ —¡æ—π∏å∑’Ë ”§—≠¢Õß “√ª√–°Õ∫ 2

 “√ 3 ‡ªìπ¢Õß·¢Áß ’¢“« ¡’®ÿ¥À≈Õ¡‡À≈« 266-268 ÌC (d) ¢âÕ¡Ÿ≈ 1H- ·≈– 13C-NMR
(µ“√“ß 1 ·≈– 2), DEPT ·≈– HMBC ¢Õß “√ª√–°Õ∫ 3 ¡’≈—°…≥–§≈â“¬°—∫ “√ª√–°Õ∫ 2 ‡π◊ËÕß®“°
æ∫ carbonyl carbon 2  —≠≠“≥∑’Ë δC 202.8 ·≈– 204.1 ppm µà“ßµ√ß∑’Ë “√ 2 ¡’À¡Ÿà methyl carbon
8 À¡Ÿà ·≈– methylene carbon 10 À¡Ÿà „π¢≥–∑’Ë  “√ 3 æ∫À¡Ÿà methyl carbon 7 À¡Ÿà ·≈–
methylene carbon 11 À¡Ÿà · ¥ß«à“ “√ 3 πà“®–¡’‚§√ß √â“ßÀ≈—°‡ªìπ friedelane-1,3-dione ∑’Ë¡’À¡Ÿà
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hydroxymethylene ∑’Ë δC 63.9, δH 4.13 (1H, d, J = 11.5 Hz) ·≈– 4.03 (1H, d, J = 11.5 Hz)
´÷Ëß Õ¥§≈âÕß°—∫°“√æ∫À¡Ÿà C = O ∑’Ë 1732, 1720 ·≈– OH ¢Õß alcohol ∑’Ë 3548 cm-1 „π IR spectrum
·≈– ¢âÕ¡Ÿ≈ ESMS æ∫ pseudomolecular ion peak m/z ∑’Ë 455 [M-H]- ´÷Ëß Õ¥§≈âÕß°—∫ Ÿµ√‚¡‡≈°ÿ≈
C30H48O3 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫¢âÕ¡Ÿ≈ 1H- ·≈– 13C-NMR Õ¬à“ß≈–‡Õ’¬¥¢Õß “√ 3 °—∫ “√ 2 æ∫«à“ “√ 3
∑’Ë C-14, C-15 ·≈– C-26 ∑’Ë δC 42.0, 24.1 ·≈– 63.9 ppm µà“ß®“° “√ 2 ∑’Ë C-14, C-15 ·≈– C-26
∑’Ë δC 38.2, 32.4 ·≈– 20.3 ppm µ“¡≈”¥—∫ · ¥ß«à“À¡Ÿà hydroxymethylene Õ“®®–Õ¬Ÿà∑’Ë C-26
¢âÕ¡Ÿ≈ HMBC æ∫§«“¡ —¡æ—π∏å√–À«à“ß hydroxymethylene H-26 °—∫ C-7, C-8, C-13 ·≈– C-15
(√Ÿª∑’Ë 4) · ¥ß«à“À¡Ÿà hydroxymethylene carbon Õ¬Ÿà∑’Ë C-26 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫¢âÕ¡Ÿ≈ 13C-NMR ¢Õß
 “√ª√–°Õ∫ 3 °—∫ 26-hydroxyfriedelane-1,3-dione [17] æ∫«à“¡’§à“„°≈â‡§’¬ß°—π¡“° ·≈–®“°°“√
¬◊π¬—π stereochemistry „™â°“√∑¥≈Õß NOESY æ∫§«“¡ —¡æ—π∏å∑’Ë ”§—≠√–À«à“ßÀ¡Ÿà hydroxymethylene
H-26 °—∫ Me-25, Me-28 ·≈– H-18 (√Ÿª∑’Ë 4) · ¥ß«à“À¡Ÿà hydroxymethylene Õ¬Ÿà¥â“π‡¥’¬«°—∫
Me-25, Me-28 ·≈– H-18 ÷́ËßÕ¬Ÿà¥â“π β ®÷ß √ÿª‰¥â«à“ “√ 3 ¡’‚§√ß √â“ß‡ªìπ 26-hydroxyfridelane-1,
3-dione  “√π’È¡’√“¬ß“π°“√æ∫„πæ◊™ °ÿ≈ Salacia æ∫„π à«π√“°¢Õß S. oblonga [17] √“°¢Õß S. reticutata
[18] ·≈–¬—ß‰¡àæ∫√“¬ß“π„πæ◊™ °ÿ≈Õ◊ËπÊ

√Ÿª∑’Ë 4 ¢âÕ¡Ÿ≈ HMBC ·≈– NOESY · ¥ß§«“¡ —¡æ—π∏å∑’Ë ”§—≠¢Õß “√ª√–°Õ∫ 3

 “√ 4 ‡ªìπ¢Õß·¢Áß ’¢“« ≈–≈“¬πÈ”‰¥â¥’ ¢âÕ¡Ÿ≈ IR spectrum æ∫À¡Ÿà OH ∑’Ë 3242 cm-1,
mass spectrum æ∫ pseudomolecular ion peak m/z ∑’Ë 205 [M+Na]+  “√ 4 πà“®–‡ªìππÈ”µ“≈™π‘¥Àπ÷Ëß
´÷Ëß· ¥ß¢âÕ¡Ÿ≈ 1H- ·≈– 13C-NMR (∫—π∑÷°„π D2O) δH ∑’Ë 3.84 (2H, t, J = 6.4 Hz) 3.55 (4H, d,
J = 7.1 Hz) δC ∑’Ë 70.1, 69.4 ·≈– 63.2 ppm ®“°¢âÕ¡Ÿ≈ 1H- ·≈– 13C-NMR π’È ∫àß∫Õ°«à“‡ªìππÈ”µ“≈
∑’Ë‚§√ß √â“ß¡’§«“¡ ¡¡“µ√„π‚¡‡≈°ÿ≈ ®“°°“√ ◊∫§âπ¢âÕ¡Ÿ≈¢Õßæ◊™„π °ÿ≈ Salacia ¡’√“¬ß“π°“√æ∫
πÈ”µ“≈ dulcitol ®“° à«π√“°¢Õß S. oblonga [5] ÷́Ëß‡ªìππÈ”µ“≈∑’Ë¡’‚§√ß √â“ß¡’§«“¡ ¡¡“µ√„π‚¡‡≈°ÿ≈
‡™àπ‡¥’¬«°—π ‡¡◊ËÕ∑”°“√‡ª√’¬∫‡∑’¬∫¢âÕ¡Ÿ≈ 1H- ·≈– 13C-NMR ¢Õß “√ (4) °—∫ dulcitol [8] æ∫«à“¡’
§à“„°≈â‡§’¬ß°—π¡“° ¥—ßπ—Èπ®÷ß √ÿª‰¥â«à“‚§√ß √â“ß¢Õß “√ª√–°Õ∫ 4 §◊Õ dulcitol À√◊Õ galactitol
´÷Ëß¡’√ ™“µ‘À«“π‡≈Á°πâÕ¬ πÕ°®“°π’È ¬—ßæ∫πÈ”µ“≈ dulcitol „πæ◊™ °ÿ≈Õ◊Ëπ ‡™àπ ®“° à«π‡ª≈◊Õ°µâπ
Cassine papillosa [19]  à«π√“°¢Õß Maytenus acanthophylla ‡ªìπæ◊™∑’ËÕ¬Ÿà„π«ß»å Celastraceae
‡À¡◊Õπ°—∫µâπµ“°«“ß [20]
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°‘µµ‘°√√¡ª√–°“»
ß“π«‘®—¬π’È‰¥â√—∫∑ÿπ àß‡ √‘¡°≈ÿà¡π—°«‘®—¬Õ“™’æ »Ÿπ¬åæ—π∏ÿ«‘»«°√√¡·≈–‡∑§‚π‚≈¬’™’«¿“æ·Ààß™“µ‘

(BIOTEC) (»“ µ√“®“√¬å ¥√.Õ¿‘™“µ  ÿ¢ ”√“≠) ¢Õ¢Õ∫§ÿ≥ ∑à“πÕ“®“√¬å  ÿæ√√≥ ‰«≈‘¢‘µ ∑’Ë„Àâ∑ÿπ
 π—∫ πÿπ°“√»÷°…“·°à π“ß “«Õ“√’ ·®âß‡√◊Õß ·≈–§≥–«‘∑¬“»“ µ√å ¡À“«‘∑¬“≈—¬»√’π§√‘π∑√«‘‚√≤ „π°“√
„Àâ∑ÿπ à«πÀπ÷Ëß π—∫ πÿπ°“√∑”ª√‘≠≠“π‘æπ∏å ”À√—∫∫—≥±‘µ„π√–¥—∫∫—≥±‘µ»÷°…“®“°ß∫ª√–¡“≥‡ß‘π√“¬‰¥â
§≥–«‘∑¬“»“ µ√å ª√–®”ªïß∫ª√–¡“≥ æ.». 2551 ·≈–¢Õ¢Õ∫§ÿ≥ Bioassay Laboratory »Ÿπ¬åæ—π∏ÿ
«‘»«°√√¡·≈–‡∑§‚π‚≈¬’™’«¿“æ·Ààß™“µ‘ (BIOTEC) ∑’Ë„Àâ§«“¡Õπÿ‡§√“–Àå„π°“√∑¥ Õ∫ƒ∑∏‘Ï∑“ß™’«¿“æ
·≈– ∂“∫—π«‘®—¬®ÿÃ“¿√≥å ∑’Ë„Àâ§«“¡Õπÿ‡§√“–Àå„π°“√∫—π∑÷° high resolution mass spectrum
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