
11K. Peewasarn et al./Burapha Sci. J. 11 (2006) 1: 11-18

°“√ —ß‡§√“–ÀåÕπÿæ—π∏å™π‘¥„À¡à¢Õß “√®”æ«° Unsaturated Enol Ether

Synthesis of New Derivatives of Unsaturated Enol Ether

°ƒ…≥“ ªï« “√   ‘∑∏‘‡¥™ ªÿ√‘π∑√«√°ÿ≈  ·≈–√ÿàßπ¿“ ·´à‡ÕÁß*
¿“§«‘™“‡§¡’ §≥–«‘∑¬“»“ µ√å ¡À“«‘∑¬“≈—¬∫Ÿ√æ“ Õ.‡¡◊Õß ®. ™≈∫ÿ√’ 20131

Krissana Peewasarn, Sittidate Purintawarrakun  and  Rungnapha Saeeng*
Department of Chemistry, Faculty of Science, Burapha University, Chonburi 20131

∫∑§—¥¬àÕ

°“√ —ß‡§√“–ÀåÕπÿæ—π∏å¢Õß “√®”æ«° unsaturated enol ether ∑’Ë„Àâ‡ªÕ√å‡´Áπµå°“√‡°‘¥º≈‘µ¿—≥±å Ÿß “¡“√∂∑”‚¥¬

ºà“πªØ‘°‘√‘¬“ Õß¢—ÈπµÕπ §◊Õ ¢—Èπ∑’ËÀπ÷ËßªØ‘°‘√‘¬“ allylation ¢Õß “√®”æ«° aldehyde ·≈– “√ Grignard reagent µ“¡¥â«¬

ªØ‘°‘√‘¬“¢—Èπ∑’Ë Õß§◊Õ O-vinylation ¢Õß “√º≈‘µ¿—≥±å homoallylic alcohol ∑’Ë‡°‘¥¢÷Èπ®“°¢—ÈπµÕπ·√°‚¥¬∑”ªØ‘°‘√‘¬“°—∫ ethyl

vinyl ether ‚¥¬¡’ mercury (II) trifluoroacetate ‡ªìπµ—«‡√àßªØ‘°‘√‘¬“

§” ”§—≠ : unsaturated enol ether, allylation, O-vinylation, homoallylic alcohol

Abstract

A high yielding, two-step synthesis of unsaturated enol ether derivatives has been reported.  The method

employed the allylation reaction of aldehyde and Grignard reagent followed by O-vinylation of the resulting

homoallylic alcohol using ethyl vinyl ether in the presence of mercury (II) trifluoroacetate as a catalyst.
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∫∑π”

„π√–À«à“ß°“√»÷°…“ °“√ —ß‡§√“–Àå “√®”æ«°
§“√å‚∫‰Œ‡¥√µ‚¥¬ªØ‘°‘√‘¬“ Cascade Glycosidation-Prins
Type Cyclization (Kopecky and Rychnovsky, 2001)
¢Õß°≈ÿà¡ºŸâ«‘®—¬ ‡æ◊ËÕ‡µ√’¬¡ “√‡≈’¬π·∫∫∏√√¡™“µ‘®”æ«°
§“√å‚∫‰Œ‡¥√µ∑’Ë¡’ƒ∑∏‘Ï∑“ß™’«¿“æ Õπÿæ—π∏å„À¡à¢Õß “√
unsaturated enol ether ÷́Ëß‡ªìπ “√∑’Ë¡’À¡Ÿàøíß°å™—π alkene
·≈– ether ‰¥â∂Ÿ°‡µ√’¬¡¢÷Èπ‡æ◊ËÕ„™â‡ªìπ “√ intermediate ·≈–
‡ªìπ building block  ”À√—∫„™â„π°“√»÷°…“¥—ß°≈à“« „π
√“¬ß“π°“√«‘®—¬π’È Õπÿæ—π∏å„À¡à¢Õß “√ unsaturated enol
ether ∂Ÿ°«“ß·ºπ°“√ —ß‡§√“–Àå‚¥¬ºà“π Õß¢—ÈπµÕπ¥â«¬«‘∏’
∑’Ëßà“¬·≈– –¥«° ‚¥¬‡√‘Ë¡µâπ®“°°“√‡µ√’¬¡ homoallylic
alcohol ‚¥¬„™âªØ‘°‘√‘¬“ allylation ¢Õß “√ª√–°Õ∫
carbonyl (Bernardon and Deberly, 1982) µ“¡¥â«¬ªØ‘°‘√‘¬“
O-vinylation (Kopecky and Rychnovsky, 2001) ¢Õß
alcohol ∑’Ë‰¥â®“°¢—ÈπµÕπ·√°  ”À√—∫ªØ‘°‘√‘¬“ allylation ¢Õß
 “√ª√–°Õ∫ carbonyl

¡’√“¬ß“π«‘®—¬‡¡◊ËÕ‡√Á«Êπ’È ‚¥¬„™â«‘∏’µà“ßÊ ‡æ◊ËÕæ—≤π“
 “√‡¢â“∑”ªØ‘°‘√‘¬“„À¡àÊ ‡™àπ °“√„™â allyltrialkyl stannane
·≈–µ—«‡√àßªØ‘°‘√‘¬“ Rhenium complex (Nishiyama ·≈–§≥–,
2005) ∑”ªØ‘°‘√‘¬“„πµ—«∑”≈–≈“¬™π‘¥µà“ßÊ ‰¥âº≈‘µ¿—≥±å
homoallylic alcohol „πª√‘¡“≥ 0-80% ∑—Èßπ’È‡ªÕ√å‡´Áπµå
¢Õß°“√‡°‘¥º≈‘µ¿—≥±å¢÷Èπ°—∫™π‘¥¢Õßµ—«∑”≈–≈“¬∑’Ë„™â√“¬ß“π
°“√„™â allyl bromide ·≈– titanium (III) chloride (Jana
·≈–§≥–, 2004) ‡æ◊ËÕ‡µ√’¬¡ homoallylic alcohol ™π‘¥
µà“ßÊ‰¥âº≈‘µ¿—≥±å 76-94% πÕ°®“°π’È¡’√“¬ß“π°“√»÷°…“
 ¿“«–∑’Ë‡À¡“– ¡ ”À√—∫ªØ‘°‘√‘¬“ allylation ‚¥¬„™â allyl
bromide ·≈–‡°≈◊Õ indium (I) À√◊Õ indium (III) „π
Mn/TMSCl (Auge ·≈–§≥–, 2003) ·≈–√“¬ß“π°“√„™â Iron
‡√àßªØ‘°‘√‘¬“ allylation ¢Õß “√®”æ«° aryl aldehyde
‚¥¬„™âπÈ”‡ªìπµ—«∑”≈–≈“¬ (Chan ·≈–§≥–, 2004)  ”À√—∫
ªØ‘°‘√‘¬“ O-vinylation ¢Õß alcohol „π¢—ÈπµÕπ∑’Ë Õß ‡™àπ
°“√∑”ªØ‘°‘√‘¬“ O-vinylation ¢Õß aromatic alcohol ‚¥¬„™â
tetravinyltin ·≈– copper(II)acetate ́ ÷Ëß‰¥âº≈‰¡à¥’π—° (Otterlo
·≈–§≥–, 2003)

«— ¥ÿÕÿª°√≥å

ªØ‘°‘√‘¬“‡§¡’∑—ÈßÀ¡¥∑”¿“¬„µâ∫√√¬“°“»‰π‚µ√‡®π
µ√«® Õ∫°“√‡°‘¥º≈‘µ¿—≥±å¢ÕßªØ‘°‘√‘¬“‚¥¬«‘∏’ thin-layer
chromatrography (TLC) ‚¥¬„™â precoated tlc plates; silica
gel 60F-254 ¢Õß∫√‘…—∑ E. Merck ª√–‡∑»‡¬Õ√¡—π º≈‘µ¿—≥±å
∑’Ë‰¥â∂Ÿ°·¬°„Àâ∫√‘ ÿ∑∏‘Ï¥â«¬«‘∏’ column chromatrography ‚¥¬
„™â silica gel 60 (particle size 0.063-0.2) ¢Õß∫√‘…—∑ E.
Merck ª√–‡∑»‡¬Õ√¡—π 1H-NMR ·≈– 13C-NMR spectra
∂Ÿ°∫—π∑÷°‚¥¬‡§√◊ËÕß Nuclear Magnetic Resonance √ÿàπ
BRUKER AVANC-400 (400 MHz  ”À√—∫ 1H-NMR ·≈–
100 MHz  ”À√—∫ 13C-NMR)  “√∑ÿ°µ—«µ√«®«—¥„πµ—«∑”
≈–≈“¬ CDCl

3
 §à“ chemical shifts ¢Õß 1H-NMR ∂Ÿ°

√“¬ß“π‡ªìπ§à“ δ (ppm) ‡ª√’¬∫‡∑’¬∫°—∫ tetramethylsilane
(δ 0.00) ·≈– 13C-NMR ∂Ÿ°√“¬ß“π‡ªìπ§à“ δ (ppm) ‡ª√’¬∫
‡∑’¬∫°—∫ CDCl

3
 (δ 77.0) Infrared spectra ∂Ÿ°∫—π∑÷°‚¥¬

‡§√◊ËÕß Infrared Spectroscopy ¢Õß∫√‘…—∑ PERKIN ELMER
√ÿàπ system 2000FT-IR

«‘∏’°“√∑¥≈Õß·≈–¢âÕ¡Ÿ≈°“√æ‘ Ÿ®πå‡Õ°≈—°…≥å¢Õß
º≈‘µ¿—≥±å

1. «‘∏’°“√∑¥≈Õß ”À√—∫ªØ‘°‘√‘¬“ allylation ¢Õß “√
aldehyde

™—Ëß magnesium (0.0872 g, 3.59 mmol) „π¢«¥
°âπ°≈¡ ªî¥¢«¥°âπ°≈¡∑”¿“¬„µâ ¿“«–∑’Ë¡’°ä“´‰π‚µ√‡®π
‡µ‘¡µ—«∑”≈–≈“¬ diethyl ether 25 ml µ“¡¥â«¬ allyl
bromide (0.15 ml, 3.59 mmol) §π‡ªìπ‡«≈“ 1 ™—Ë«‚¡ß
®–‰¥â “√≈–≈“¬ allyl magnesium bromide ®“°π—Èπ
©’¥ “√∑’Ë‡µ√’¬¡‰¥âπ’È≈ß„π¢«¥°âπ°≈¡∑’Ë∫√√®ÿ “√≈–≈“¬
aldehyde (0.45 mmol) „πµ—«∑”≈–≈“¬ diethyl ether
(15 ml) ∑”ªØ‘°‘√‘¬“∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß µ√«® Õ∫°“√‡°‘¥
º≈‘µ¿—≥±å¥â«¬ TLC ‡¡◊ËÕªØ‘°‘√‘¬“‡°‘¥ ¡∫Ÿ√≥å À¬ÿ¥ªØ‘°‘√‘¬“
¥â«¬ “√≈–≈“¬Õ‘Ë¡µ—«¢Õß ammonium chloride (NH

4
Cl)

∑”°“√ °—¥¥â«¬µ—«∑”≈–≈“¬ ethyl acetate (EtOAc) 3 §√—Èß
≈â“ß™—ÈπÕ‘π∑√’¬å¥â«¬πÈ”·≈–‡°≈◊Õ sodium chloride ∑”„Àâ·Àâß
¥â«¬ sodium sulfate anhydrous (Na

2
SO

4
) °√Õß·≈–

√–‡À¬µ—«∑”≈–≈“¬ π”‰ª∑”„Àâ∫√‘ ÿ∑∏‘Ï‚¥¬°“√µ°º≈÷°À√◊Õ
column chromatrography



13K. Peewasarn et al./Burapha Sci. J. 11 (2006) 1: 11-18

°“√‡µ√’¬¡ 1-(4-benzyloxy-3-methoxy-phenyl)-3-
buten-1-ol (2)

‡µ√’¬¡µ“¡«‘∏’°“√∑¥≈Õß¢âÕ 1 («‘∏’°“√∑¥≈Õß ”À√—∫
ªØ‘°‘√‘¬“ allylation ¢Õß “√ aldehyde) ‚¥¬„™â aldehyde §◊Õ
3-methoxy-4-benzyloxy-benzaldehyde (1) º≈‘µ¿—≥±å
®“°ªØ‘°‘√‘¬“∑”„Àâ∫√‘ ÿ∑∏‘Ï‚¥¬°“√µ°º≈÷°¥â«¬µ—«∑”≈–≈“¬ ethyl
acetate ‰¥âº≈‘µ¿—≥±å 1-(4-benzyloxy-3-methoxy-phenyl)-
3-buten-1-ol (2) (94% yield)
1H NMR (400 MHz, CDCl

3
) δ 2.46-2.57 (2H, m, H-2),

3.93 (3H, s, OCH
3
), 4.69 (1H, t, J = 7.0 Hz, H-1), 5.14-

5.16 (1H, m, H-4a), 5.17 (2H, s, OCH
2
Ph), 5.20-5.22

(1H, m, H-4b), 5.83 (1H, ddt, J = 17.0, 10.0, 7.0 Hz,
H-3), 6.83 (1H, dd, J = 8.0, 2.0 Hz, PhH), 6.87 (1H, d,
J = 8.0 Hz, PhH), 6.97 (1H, d, J = 2.0 Hz, PhH), 7.29-
7.49 (5H, m, PhH); 13C NMR (100 MHz, CDCl

3
) δ 43.8,

56.0, 71.1, 73.2, 109.5, 114.1, 118.0, 118.3, 127.2, 127.8,
128.5, 134.5, 137.1, 137.2, 147.5, 149.8; IR (Nujol mull)
ν 3421, 2923, 2725, 1647, 1456, 1376 cm-1

°“√‡µ√’¬¡ 1-(3-benzyloxy-4-methoxy-phenyl)-3-
buten-1-ol (4)

‡µ√’¬¡µ“¡«‘∏’°“√∑¥≈Õß¢âÕ 1 («‘∏’°“√∑¥≈Õß ”À√—∫
ªØ‘°‘√‘¬“ allylation ¢Õß “√ aldehyde) ‚¥¬„™â aldehyde §◊Õ
4-methoxy-3-benzyloxy-benzaldehyde (3) º≈‘µ¿—≥±å
®“°ªØ‘°‘√‘¬“∑”„Àâ∫√‘ ÿ∑∏‘Ï‚¥¬°“√µ°º≈÷°¥â«¬µ—«∑”≈–≈“¬ ethyl
acetate ‰¥âº≈‘µ¿—≥±å 1-(3-benzyloxy-4-methoxy-phenyl)-
3-buten-1-ol (4) (93% yield)
1H NMR (400 MHz, CDCl

3
) δ 2.46 (2H, t, J = 6.5 Hz,

H-2), 3.90 (3H, s, OCH
3
), 4.66 (1H, t, J = 6.5 Hz, H-1),

5.09-5.22 (2H, m, H-4), 5.18 (2H, s, OCH
2
Ph), 5.69-5.82

(1H, m, H-3), 6.89 (1H, d, J = 8.0 Hz, PhH), 6.93 (1H, d,
J = 8.0 Hz, PhH), 6.97 (1H, s, PhH), 7.32 (1H, t, J = 7.0
Hz, PhH), 7.39 (2H, t, J = 7.0 Hz, PhH), 7.47 (2H, d,
J = 7.0 Hz, PhH); 13C NMR (100 MHz, CDCl

3
) δ 43.7,

56.1, 71.0, 73.0, 111.6, 112.0, 118.2, 118.7, 127.4, 127.8,
128.5, 134.4, 136.5, 137.1, 148.1, 149.2; IR (Nujol mull)
ν 3396, 2924, 2664, 1458, 1376, 1155 cm-1

°“√‡µ√’¬¡ 1-(3,4-dimethoxy-phenyl)-3-buten-1-ol
(6)

‡µ√’¬¡µ“¡«‘∏’°“√∑¥≈Õß¢âÕ 1 («‘∏’°“√∑¥≈Õß ”À√—∫
ªØ‘°‘√‘¬“ allylation ¢Õß “√ aldehyde) ‚¥¬„™â aldehyde §◊Õ
veratraldehyde (5) º≈‘µ¿—≥±å®“°ªØ‘°‘√‘¬“∑”„Àâ∫√‘ ÿ∑∏‘Ï‚¥¬
°“√µ°º≈÷°¥â«¬µ—«∑”≈–≈“¬ ethyl acetate ‰¥âº≈‘µ¿—≥±å 1-
(3,4-dimethoxy-phenyl)-3-buten-1-ol (6) (93% yield)
1H NMR (400 MHz, CDCl

3
) δ 2.53 (2H, t, J = 6.5 Hz,

H-2), 3.90 (3H, s, OCH
3
), 3.92 (3H, s, OCH

3
), 4.72 (1H,

t, J = 6.5 Hz, H-1), 5.13-5.25 (2H, m, H-4), 5.83 (1H, ddt,
J = 14.0, 10.0, 7.0 Hz, H-3), 6.86 (1H, d, J = 8.0 Hz,
PhH), 6.91 (1H, d, J = 8.0 Hz, PhH), 6.96 (1H, s, PhH);
13C NMR (100 MHz, CDCl

3
) δ 43.8, 55.9, 73.2, 108.9,

110.9, 118.3, 118.9, 134.5, 136.5, 148.4, 149.0; IR (Nujol
mull) ν 3402, 2923, 1645, 1458, 1377 cm-1

°“√‡µ√’¬¡ 1-phenyl-5-hexen-3-ol (8)
‡µ√’¬¡µ“¡«‘∏’°“√∑¥≈Õß¢âÕ 1 («‘∏’°“√∑¥≈Õß ”À√—∫

ªØ‘°‘√‘¬“ allylation ¢Õß “√ aldehyde) ‚¥¬„™â aldehyde
§◊Õ dihydrocinnamaldehyde (7) º≈‘µ¿—≥±å®“°ªØ‘°‘√‘¬“
∑”„Àâ∫√‘ ÿ∑∏‘Ï‚¥¬°“√·¬°„Àâ∫√‘ ÿ∑∏‘Ï¥â«¬«‘∏’ column chromatro-
graphy ‚¥¬„™âµ—«∑”≈–≈“¬ 30% EtOAc/hexane ‰¥âº≈‘µ¿—≥±å
1-phenyl-5-hexen-3-ol (8) (45% yield)
1H NMR (400 MHz, CDCl

3
) δ 1.79-1.94 (2H, m, H-2),

2.23 (1H, dt, J = 14.0, 8.0 Hz, H-4a), 2.33-2.44 (1H, m,
H-4b), 2.68-2.82 (1H, m, H-1a), 2.83-2.99 (1H, m, H-1b),
3.67-3.75 (1H, m, H-3), 5.15-5.30 (2H, m, H-6), 5.89 (1H,
ddt, J = 17.0, 9.0, 7.0 Hz, H-5), 7.20-7.41 (5H, m, PhH);
13C NMR (100 MHz, CDCl

3
) δ 29.7,38.4, 42.0, 69.9, 118.3,

125 8, 128.1, 128.4, 134.6, 142.0; IR (Nujol mull) ν 3375,
3064, 3027, 2914, 1641, 1604, 1496, 1456, 1377 cm-1

2. «‘∏’°“√∑¥≈Õß ”À√—∫ªØ‘°‘√‘¬“ O-vinylation
π” “√ homoallylic alcohol ∑’Ë‰¥â„π¢—ÈπµÕπ·√°

®“°ªØ‘°‘√‘¬“ allylation ¡“ (0.42 mmol) „ à„π¢«¥°âπ°≈¡
‡µ‘¡ mercury (II) trifluoroacetate (0.0178 g, 0.04 mmol)
ªî¥¢«¥°âπ°≈¡∑”¿“¬„µâ ¿“«–∑’Ë¡’°ä“´‰π‚µ√‡®π·≈– ‡µ‘¡
ethyl vinyl ether §π∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß µ√«® Õ∫°“√‡°‘¥
º≈‘µ¿—≥±å¥â«¬ TLC ‡¡◊ËÕªØ‘°‘√‘¬“‡°‘¥ ¡∫Ÿ√≥å À¬ÿ¥ªØ‘°‘√‘¬“
¥â«¬ “√≈–≈“¬Õ‘Ë¡µ—«¢Õß sodium hydrogen carbonate
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(NaHCO
3
) ∑”°“√ °—¥¥â«¬µ—«∑”≈–≈“¬ diethyl ether 3 §√—Èß

≈â“ß™—ÈπÕ‘π∑√’¬å¥â«¬πÈ”·≈–‡°≈◊Õ sodium chloride ∑”„Àâ·Àâß
¥â«¬ sodium sulfate anhydrous (Na

2
SO

4
) °√Õß·≈–

√–‡À¬µ—«∑”≈–≈“¬ º≈‘µ¿—≥±å®“°ªØ‘°‘√‘¬“∑”„Àâ∫√‘ ÿ∑∏‘Ï
‚¥¬°“√·¬°„Àâ∫√‘ ÿ∑∏‘Ï¥â«¬«‘∏’ column chromatrography
‚¥¬„™âµ—«∑”≈–≈“¬ 5% Et

2
O/hexane

°“√ —ß‡§√“–Àå 1-methoxy-2-benzyloxy-5-(1-
vinyloxy-3-butenyl)-benzene (9)

‡µ√’¬¡µ“¡«‘∏’°“√∑¥≈Õß¢âÕ 2 («‘∏’°“√∑¥≈Õß ”À√—∫
ªØ‘°‘√‘¬“ O-vinylation) ‚¥¬„™â homoallylic alcohol §◊Õ
1-(4-benzyloxy-3-methoxy-phenyl)-3-buten-1-ol (2) ‰¥â
º≈‘µ¿—≥±å 1-methoxy-2-benzyloxy-5-(1-vinyloxy-3-
butenyl)-benzene (9) (94% yield)
1H NMR (400 MHz, CDCl

3
) δ 2.47-2.57 (1H, m, H-2a),

2.63-2.74 (1H, m, H-2b), 3.93 (3H, s, OCH
3
), 4.02 (1H, d,

J = 6.5 Hz, H-2ûa), 4.31 (1H, d, J = 14.0 Hz, H-2ûb), 4.73
(1H, t, J = 6.5 Hz, H-1), 5.07-5.20 (2H, m, H-4), 5.17 (2H,
s, OCH

2
Ph), 5.81 (1H, ddt, J = 17.0, 10.0, 7.0 Hz, H-3),

6.33 (1H, dd, J = 14.0, 6.5 Hz, H-1'), 6.80 (1H, d, J = 8.0
Hz, PhH), 6.89 (2H, d, J = 4.0 Hz, PhH), 7.34 (1H, t, J =
7.0 Hz, PhH), 7.41 (2H, t, J = 7.0 Hz, PhH), 7.48 (2H, d,
J = 7.0 Hz, PhH); 13C NMR (100 MHz, CDCl

3
) δ 42.0,

56.0, 71.0, 81.0, 89.4, 109.8, 113.6, 117.4, 118.8, 127.3,
127.8, 128.5, 134.0, 134.2, 137.2, 147.8, 149.8, 150.6; IR
(Nujol mull) ν 2926, 1462, 1377, 1154 cm-1

°“√ —ß‡§√“–Àå 1- benzyloxy -2- methoxy-5-(1-
vinyloxy-3-butenyl)-benzene (10)

‡µ√’¬¡µ“¡«‘∏’°“√∑¥≈Õß¢âÕ 2 («‘∏’°“√∑¥≈Õß ”À√—∫
ªØ‘°‘√‘¬“ O-vinylation) ‚¥¬„™â homoallylic alcohol §◊Õ
1-(3-benzyloxy-4-methoxy-phenyl)-3-buten-1-ol (4)
‰¥âº≈‘µ¿—≥±å 1- benzyloxy -2- methoxy-5-(1-vinyloxy-3-
butenyl)-benzene (10) (96% yield)
1H NMR (400 MHz, CDCl

3
) δ 2.30-2.52 (1H, m, H-2a),

2.53-2.74 (1H, m, H-2b), 3.89 (3H, s, OCH
3
), 3.96 (1H, d,

J = 6.5 Hz, H-2ûa), 4.22 (1H, d, J = 14.0 Hz, H-2ûb), 4.66
(1H, t, J = 6.5 Hz, H-1), 4.97-5.11 (2H, m, H-4), 5.17
(2H, s, OCH

2
Ph), 5.64-5.80 (1H, m, H-3), 6.28 (1H, dd,

J = 14.0, 6.5 Hz, H-1'), 6.83-6.95 (3H, m, PhH), 7.27-

7.35 (1H, m, PhH), 7.39 (2H, t, J = 7.0 Hz, PhH), 7.48
(2H, d, J = 7.0 Hz, PhH); 13C NMR (100 MHz, CDCl

3
) δ

38.9, 56.0, 71.0, 80.7, 89.4, 111.5, 112.5, 117.0, 119.4,
127.4, 127.8, 128.5, 133.5, 133.9, 137.0, 148.1, 149.2,
150.4; IR (Nujol mull) ν 2937, 2748, 2715, 2656, 1454,
1369, 1148 cm-1

°“√ —ß‡§√“–Àå 1,2-dimethoxy-4-(1-vinyloxy-3-
butenyl)-benzene (11)

‡µ√’¬¡µ“¡«‘∏’°“√∑¥≈Õß¢âÕ 2 («‘∏’°“√∑¥≈Õß ”À√—∫
ªØ‘°‘√‘¬“ O-vinylation) ‚¥¬„™â homoallylic alcohol §◊Õ
1-(3,4-dimethoxy-phenyl)-3-buten-1-ol (6) ‰¥âº≈‘µ¿—≥±å
1,2-dimethoxy-4-(1-vinyloxy-3-butenyl)-benzene (11)
(70% yield)
1H NMR (400 MHz, CDCl

3
) δ 2.51 (1H, dt, J = 14.0, 7.0

Hz, H-2a), 2.67 (1H, dt, J = 14.0, 7.0 Hz, H-2b), 3.87
(3H, s, OCH

3
), 3.91 (3H, s, OCH

3
), 3.99 (1H, d, J = 6.5

Hz, H-2ûa), 4.28 (1H, d, J = 14.0 Hz, H-2ûb), 4.72 (1H, t,
J = 7.0 Hz, H-1), 5.03-5.15 (2H, m, H-4), 5.78 (1H, ddt,
J = 14.0, 10.0, 7.0 Hz, H-3), 6.33 (1H, dd, J = 14.0, 6.5
Hz, H-1û), 6.83 (3H, s, PhH); 13C NMR (100 MHz, CDCl

3
)

δ 42.0, 55.8, 80.9, 89.4, 109.2, 110.8, 117.4, 118.8, 133.6,
134.0, 141.8, 148.5, 150.5; IR (Nujol mull) ν 2924, 1635,
1610, 1516, 1464, 1264, 1031 cm-1

°“√ —ß‡§√“–Àå (3-vinyloxy-5-hexenyl)-benzene (12)
‡µ√’¬¡µ“¡«‘∏’°“√∑¥≈Õß¢âÕ 2 («‘∏’°“√∑¥≈Õß ”À√—∫

ªØ‘°‘√‘¬“ O-vinylation) ‚¥¬„™â homoallylic alcohol §◊Õ
1-phenyl-5-hexen-3-ol (8) ‰¥âº≈‘µ¿—≥±å (3-vinyloxy-5-
hexenyl)-benzene (12) (92% yield)
1H NMR (400 MHz, CDCl

3
) δ 1.90 (2H, dt, J = 14.0, 7.0

Hz, H-2), 2.42 (2H, dt, J = 14.0, 7.0 Hz, H-1), 2.62-2.73
(1H, m, H-4a), 2.74-2.86 (1H, m, H-4b), 3.82 (1H, dt, J =
12.0, 6.0 Hz, H-3), 4.04 (1H, d, J = 6.5 Hz, H-2ûa), 4.33
(1H, d, J = 14.0 Hz, H-2ûb), 5.10-5.14 (2H, m, H-6), 5.75-
5.90 (1H, m, H-5), 6.35 (1H, dd, J = 14.0, 6.5 Hz, H-1û),
7.20-7.22 (5H, m, PhH); 13C NMR (100 MHz, CDCl

3
) δ

31.4, 35.5, 38.4, 78.3, 88.3, 117.6, 125.8, 128.3, 128.4,
133.8, 141.8, 151.2; IR (Nujol mull) ν 2924, 2725, 1463,
1377, 1154 cm-1
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º≈°“√∑¥≈Õß·≈–«‘®“√≥åº≈

®“°°“√∑¥≈Õß»÷°…“À“ ¿“«–∑’Ë‡À¡“– ¡„π°“√‡µ√’¬¡
homoallylic alcohol ‚¥¬ªØ‘°‘√‘¬“ allylation ¢Õß “√ª√–°Õ∫
aldehyde µ—«Õ¬à“ß aldehyde ∑’Ë„™â»÷°…“§◊Õ 3-methoxy-4-
benzyloxy-benzaldehyde æ∫«à“‡¡◊ËÕ„™â reagent ∑’Ë‡¢â“∑”
ªØ‘°‘√‘¬“ §◊Õ allyl magnesium bromide ∑’Ë‡µ√’¬¡‰¥â®“°
magnesium ·≈– allyl bromide ·≈–„™â∑—π∑’ ∑”ªØ‘°‘√‘¬“°—∫

aldehyde „π ¿“«–¿“¬„µâ∫√√¬“°“»‰π‚µ√‡®π ∑’ËÕÿ≥À¿Ÿ¡‘
-20 Ì C ‡ªìπ‡«≈“ 2 ™—Ë«‚¡ß ‰¥âº≈‘µ¿—≥±å 83% yield πâÕ¬°«à“
‡¡◊ËÕ∑”ªØ‘°‘√‘¬“∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß (94%) ¥—ß√Ÿª∑’Ë 1 ¥—ßπ—Èπ
°“√‡µ√’¬¡ homoallylic alcohol ™π‘¥Õ◊Ëπ ®÷ß‡≈◊Õ° ¿“«–∑’Ë
∑”ªØ‘°‘√‘¬“∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß ´÷Ëß∑”‰¥âßà“¬°«à“°“√∑”∑’ËÕÿ≥À¿Ÿ¡‘
-20 Ì C ∑’Ë®”‡ªìπ µâÕß§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘„Àâ‡¬Áπµ≈Õ¥‡«≈“

‡¡◊ËÕ∑”°“√∑¥ Õ∫∑”ªØ‘°‘√‘¬“°—∫ aldehyde  ’Ë™π‘¥
¥—ßµ“√“ß∑’Ë 1 ‡√’¬ßµ“¡≈”¥—∫ entry 1-4 §◊Õ 3-methoxy-4-
benzyloxy-benzaldehyde, 4-methoxy-3-benzyloxy-ben-
zaldehyde, veratraldehyde ·≈– dihydrocinnamaldehyde
æ∫«à“ “¡“√∂ —ß‡§√“–Àå “√Õπÿæ—π∏å homoallylic alcohol
‰¥â‡ªÕ√å‡´πµå°“√‡°‘¥º≈‘µ¿—≥±å Ÿß¡“°∂÷ß 93-94% yield

‚¥¬„™â‡«≈“„π°“√∑”ªØ‘°‘√‘¬“∑’Ë —Èπ‡æ’¬ß Õß™—Ë«‚¡ß„π°√≥’
¢Õß “√„π entry 1-3 ∑’ËÀ¡Ÿà aldehyde µàÕ‚¥¬µ√ß°—∫«ß
aromatic ·µà„π°√≥’∑’Ë entry 4 ªØ‘°‘√‘¬“ allylation ¢Õß
dihydrocinnamaldehyde ‰¥âº≈‘µ¿—≥±å‡æ’¬ß 45% yield ·≈–
µâÕß„™â‡«≈“π“π„π°“√‡°‘¥ªØ‘°‘√‘¬“∂÷ß 44 ™—Ë«‚¡ß

H3CO

H3CO

condition %yield

rt, 2 h
-20 ÌC, 2 h

94
83

PhH2CO

OH

1

2

Br 1) Mg, ether
O

H
2)

√Ÿª∑’Ë 1   °“√‡µ√’¬¡ homoallylic alcohol
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‡¡◊ËÕ‰¥âº≈‘µ¿—≥±å homoallylic alcohol ®“°¢—ÈπµÕπ∑’ËÀπ÷Ëß π”¡“„™â —ß‡§√“–ÀåÕπÿæ—π∏å¢Õß “√ unsaturated enol ether
‚¥¬ªØ‘°‘√‘¬“ O-vinylation „™â reagent §◊Õ ethyl vinyl ether ·≈– mercury (II) trifluoroacetate ‡ªìπµ—«‡√àßªØ‘°‘√‘¬“
∑”ªØ‘°‘√‘¬“ ¿“«–¿“¬„µâ∫√√¬“°“»‰π‚µ√‡®π∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß ‰¥âº≈‘µ¿—≥±å‡ªìπÕπÿæ—π∏å„À¡à ’Ë™π‘¥¢Õß “√ unsaturated enol ether
¥â«¬‡ªÕ√å‡´πµå°“√‡°‘¥º≈‘µ¿—≥±å Ÿß 70-96% ‚¥¬„™â‡«≈“„π°“√∑”ªØ‘°‘√‘¬“ 17-30 ™—Ë«‚¡ß ¥—ß· ¥ß„πµ“√“ß∑’Ë 2

Br 1) Mg, ether

entry

1

2

3

4

2

2

2

44

94

93

93

45

aldehyde

H3CO

H3CO

H3CO H3CO

H3CO

H3CO

PhH2CO

PhH2CO PhH2CO

PhH2CO

OCH3 OCH3

reaction time (h) product %yield

O

O

O

O

O OH

OH

OH

OH

OH

R

R

H

H

H

H

H

2)

1

3

5

7

2

4

6

8

µ“√“ß∑’Ë 1  °“√‡µ√’¬¡ homoallylic alcohol ‚¥¬ªØ‘°‘√‘¬“ allylation ¢Õß “√ª√–°Õ∫ aldehyde
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 √ÿªº≈°“√∑¥≈Õß

®“°°“√∑¥≈Õß»÷°…“°“√‡µ√’¬¡Õπÿæ—π∏å„À¡à¢Õß “√®”æ«° unsaturated enol ether æ∫«à“ “¡“√∂‡µ√’¬¡‚¥¬«‘∏’∑’Ëßà“¬

∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß „Àâ‡ªÕ√å‡´Áπµå°“√‡°‘¥º≈‘µ¿—≥±å Ÿß ‚¥¬∑”ºà“πªØ‘°‘√‘¬“ Õß¢—ÈπµÕπ §◊Õ ªØ‘°‘√‘¬“ allylation ¢Õß “√®”æ«°

aldehyde µ“¡¥â«¬ªØ‘°‘√‘¬“ O-vinylation ¢Õß “√ alcohol ∑’Ë‰¥â Õπÿæ—π∏å„À¡à¢Õß “√®”æ«° unsaturated enol ether  “¡“√∂

„™â‡ªìπ “√ intermediate ·≈–‡ªìπ building block  ”À√—∫„™â„π°“√»÷°…“°“√ —ß‡§√“–Àå “√Õ‘π∑√’¬å∑’Ë¡’‚§√ß √â“ß —́∫´âÕπ

∑’Ë¡’ƒ∑∏‘Ï∑“ß™’«¿“æ

°‘µµ‘°√√¡ª√–°“»

§≥–ºŸâ«‘®—¬¢Õ¢Õ∫§ÿ≥¿“§«‘™“‡§¡’ §≥–«‘∑¬“»“ µ√å ¡À“«‘∑¬“≈—¬∫Ÿ√æ“ ·≈– ∂“∫—π«‘®—¬®ÿÃ“¿√≥å ∑’Ë„Àâ°“√ π—∫ πÿπ

«— ¥ÿÕÿª°√≥å°“√∑¥≈Õß„π°“√∑”«‘®—¬π’È

O

entry

1

2

3

4

17

30

24

24

94

96

70

92

homoallylic alcohol reaction time (h) product %yield

2

4

6

8

9

10

11

12

H3CO

H3CO

H3CO

H3CO

H3CO

H3CO

PhH2CO PhH2CO

PhH2COPhH2CO

OCH3 OCH3

O

O

O

OOH

OH

OH

OH

Hg(OCOCF3)
Et2O, rt.O

OH

R R+

µ“√“ß∑’Ë 2  ªØ‘°‘√‘¬“ O-vinylation ‡æ◊ËÕ‡µ√’¬¡Õπÿæ—π∏å„À¡à¢Õß “√ unsaturated enol ether
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