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(a) 34 12 FAHE 2-sfo| ERAl-4-r S A oA EH =S de|23tete] 3oty 2= A= 3HehEl 4-v
FA-2-(1, 1-tpe| -2~ 2 ud S AN oA vl =5 sk WA

(b) %471 (a) DAlA AAE 38k 22 BAHE SFESQ 4-mEA-2-(1, 1-to| e -2-Z 23 d S A] ) oL &
H=3) stekA] 30m fAEE SetEQl 4-(EAHEAD =g ste] 2o SEtolAl-rrE SHRg o8 35}
2 42 FAEE SEQ (B)-3-[4-ASA M EA A |- 1-[4- 5 A]-2-(1, I-to W -2- 2 R I I S A]) | ZRI-
2-4l-1-2  {(£)-3-[4-ethoxymethoxyphenyl ]-1-[4-methoxy-2-(1,1-dimethyl-2-propynyloxy)]  prop—2-en-1-
one}S A T

(c) 7] (b) DAA 3HAdE 518h2] 42 BAHE SFFEQ (B)-3-[4-dEAHEA 9 d]-1-[4-H FA]-2-(1,1-
Crolvg-2-Z 2o d5A)] Z= —Z—ﬂ—l—%ii—‘?—ﬂ d=gh S (Lind ar catalyst)& o8& 43} ghelnt
Sog 38 52 A 2 (B)-3-[4-o EA W EA A D ]-1-[4-W| 5 A]-2-(1, I-T}o| W& -2-Z 29 d &
AD] TR I-2-ol-1-& {(E)-3-[4-ethoxymethoxypheny! ]-1- [4 methoxy 2-(1,1-dimethyl-2-propenyloxy) ]
prop—2-en-1l-one}S ¥Adsh= ©HAl;
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tholmE-2-Z 2| I LA])] ZTEZ-2-91-1-& {(£)-3-[4-ethoxymethoxypheny!]-1-[4-methoxy-2-(1,1-dimethyl-
2-propenyloxy)] prop-2-en-l-one}S AE 2 ©r3F7)3lste] 38HA 72 TA|HE 4-3to|=EA Y EAS &
Ak Wy,
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d (tetrahydropyranyl; THP)7], WSAWE (methoxymethyl; MOM)7], oZA|WE (ethoxymethyl; EOM)7], t-
Fetjo|wg A (t-buthyldimethylsilyl; TBDMS)”7] T+ EgHE 2™ (trimethylsilyl; TMS)7]o]t}. }
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Z2HIZA]D] ZTR2E-9-ql-1-& {(E)-3-[4-ethoxymethoxyphenyl ]-1-[4-methoxy-2-(1, 1-dimethy1-2-
propenyloxy)] prop—2-en-1-one}9] AWML & IS EF-8u] A|xdl (g /E)dA 2ol 93] FHHE=
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S YeE Ed24 X% (dngelica keiskei)d FLBAXE|L) [J. Oleo Sci., 2011, 60, 71-771. A4
Zo= ZE ( alcone), Zehuli= (flavanon), F7F (coumarin) 59 SRS &AstY, FE EFHE

109 7HA17F HAE I YAIRE o]F 4-sto]=FA | E|Alo] 7Y o] Holdk Aow deA] Ut 4-3lol=F
Aldlg]ale] Fadk o] AL HHA L S EFst A7 & 7 A R BaEoe]
[Tetrahedron Lett., 2008, 49, 6639-6641]. o] wWe] SRk ZRHAZ1}O]E (montmorillonite) K10&
o] &3t #AF oe|Z (chalcone ether)e] [1,3]-A]Z2w}A3 AulA (sigmatropic rearrangement) WHS O ZA]
46%°] w2 &S JEL & Bk olvEt, 22y ds} (deprenylation)® Q1% FALELE dolx& &4
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A7 JAE A5 H&, 2 L‘:ﬂoﬂ/‘i‘:' —gLa}o]xﬂ_{;u E 2= (Claisen—Schmidt condensation) WSO & H
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A [3,3]-A10tA% Auld wreoz 4- 5}01557\] gl
= pil

(3,
gk Aol [3,3]-AmbAst Auid whg-S aHAl o

4-gtol=EZA Al A FHH R HA T F U 4-3lo|EFA4A-WFA| oM EA = (4-hydroxy—4-
methoxyacetophenone) (33h2 1)& 3-F&2=2-3-#€-1-%8 (3-chloro-3-methyl-1-butyne) ¥ %7]E o] &3k
Bl 23} (etherification) ¥rg-o = o} RElD B2 (aryl butynyl ether) (332 2)& A3t T 4-(9
EAWEA)H 2L o] = {4-(ethoxymethoxy)benzaldehyde} (3}&+2] 3)¢ KOH, FEtOHE ©]&3F Claisen-
Schmidt $&W-$S AA dEAWE (EM7E Bz¥ ZE (EOM protected chalcone) (384 4)&
st g e HEIIZE (butynylchalcone) (3382 4)2 Lindlar SvlE o] &3 Fadtgvksoz Hed
Z3 (butenylchalcone) (382 5)o2 YA, AA] &9 714 420 Claisen-type?] [3,3]-A]1w}
A7t kg2 9k ¥b-3-7] (bomb reactor)E ©]83led EtOH/water (4/1, v/v), 70C, 12 A|ZF ¥E-SA]A Aujdd
ZZ (3}3H4 6)S TAEIaL A EAHE V]9 €8 F (deprotection): HWERS &ujo A DOWEX %] 50x25 o] &
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one}< A3t GA;
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tolug-2-Z 2 dSA])] ZRx-2-¢l-1-2 o2 5E f=g Fu| (Lindlar catalyst)E ©]&3 43} Sdnk
SO e 52 FAEE SFE (£)-3-[4-odSA M EA AL -1-[4-HFA]-2-(1, 1-tho] M e -2-Z 2 9 d &
AD] TR I-2-ol-1-& {(£)-3-[4-ethoxymethoxyphenyl]-1-[4-methoxy-2-(1, 1-dimethyl-2-propenyloxy) ]
prop—2-en-l-one}& Fdste @Al 2
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tolHE-2-Z 2 HdSA])] T2 I-2-9-1- {(£)-3-[4-ethoxymethoxyphenyl ]-1-[4-methoxy-2-(1, 1-dimethyl-
2-propenyloxy)] prop-2-en-l-one}& AWid 2 GHT7|slete] 313k 7R FAH= 4-sto]=EAHEAlS §
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{h, A7) 382 3, 332 4 9 51824 5olA] 7] RS &7, AlE2447], A7), HEgsto| =532}
d (tetrahydropyranyl; THP)”], ®|EZA]WE (methoxymethyl; MOM)7], olEA|WE (ethoxymethyl; EOM)~7], t-
RElttolmg A (t-buthyldimethylsilyl; TBDMS)7] ®= EgiWgdA2 (trimethylsilyl; TMS)7]o|t}.}

Lok, B odye AT (d) SAlA sk 52 gAY E SEEQ (B)-3-[4-dEAHESA H D ]-1-[4-H FA]-2-
(1,1-v}ojud-2-2 2 dL=A])] ZTExZ-2-ol-1-2  {(£)-3-[4-ethoxymethoxyphenyl]-1-[4-methoxy—-2-(1,1-
dimethyl-2-propenyloxy)] prop—2-en-l-one}2] AuEL &L #H7Ist Eg8n] A|x®E (ogh2/E)oA Eo
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¢

Aoy, 7] RS &, AEELA, Ad, "HEGSo|=23ed  (tetrahydropyranyl; THP), wSAwWE
(methoxymethyl; MOM), NEA|HE (ethoxymethyl; EOM), t--gtlelwl&d A= (t-buthyldimethylsilyl; TBDMS)
we= EgueEad (trimethylsilyl; TMS)7] & AddE 12U 4 9},

38}4] 4
0]
P
MeO o) OR
™S

A7) Aol A (E)-3-[4-ethoxymethoxyphenyl ]-1-[4-methoxy-2-(1, 1-dimethyl-2-propynyloxy)] prop—2-en-1-
one 3}8ta 29} 38hA 39 FEtolAl-FH|E FHFURGOE dojzith. V] RS &, AE2¢, WE, THP
(tetrahydropyranyl), MOM (methoxymethyl), EOM (ethoxymethyl), TBDMS (t-buthyldimethylsilyl) HE+ TMS
(trimethylsilyl)”7] < A=€ 159 4 ot

594 5

(0]

ﬁ

MeO (0] OR
\’\%

714 (E)-3-[4-ethoxymethoxyphenyl |-1-[4-methoxy—-2-(1, 1-dimethyl-2-propenyloxy)]  prop-2-en-1-
one 384 49 Lindlar FujE o]&3 Fast ARk os dojxit. 7] RS ¢, ANE2EA, WA,
THP (tetrahydropyranyl), MOM (methoxymethyl), EOM (ethoxymethyl), TBDMS (t-buthyldimethylsilyl) X+
™S (trimethylsilyl)¥ <= dt}.

3754 6
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onee 3} 50 E& HUeE T80 A]2ES bomb reactor, ANEE/E (4/1, v/v) Jtoll ¥WESAIZI [3,3]-
Al aebAs Aujdukgos dojzitt. A7l RS €, ANEEYZA, WA, THP (tetrahydropyranyl), MOM
(methoxymethyl), EOM (ethoxymethyl), TBDMS (t-buthyldimethylsilyl) ¥+ TMS (trimethylsilyl)¥d <
AT},

3petd) 7

CLo
MeO OH OH

A7) e 72 g AlE = stgEQl 4-stol=FZA e Al &3k 69 DOWEX 4] 50x2& o] &% EH 7|3}

(deprotection) Wk§o 2 dojZt},

o3l & WPS 37| AAde 9lsle] & AStA Atz s, o, 7] AAlde 2 UESE oA

Ht AY B, 2 g ‘ﬂ-ﬁﬁﬂ Ao 7R WR gy Ao] obde & Whgo] &l 7|E okl A
A

<AAd 10 2-BFo| EF A4 EA| oA EH = (3}EH] 1) o 2K E 3}sky 29 >
Two—neck flaskel] 2-3}o]=EA]-4-d|E Aol EH = (500 mg, 3.01 mmol)3} CuCl,2H,0 (5 mg, 0.03 mmol)S ¥

ofFi ALE AN F ofAEYOlE™Y (10 m)dll I3tk A7ldl 1,8-tholojautolato] EF 2 d-7-4 (1,8~
diazabicycloundec-7-ene) (0.49 m¢, 3.31 mmol)ES Y 1087+ WX AFAUL. 71 & 3-F22-3-we-1-F
©l (3-chloro-3-methyl-1-butyne) (0.37 mé, 3.31 mmol)S &wjol] 3AsjA HH3S| QoJFt. 0 CTolA 54
b a3 gufE A SFAIZIA CHLLE FE3FAth. Na,S0,= AFAIA dyste] o EotAe o] E/d) =

1/10 o2 Ag7hd AhEgsie] mdkd uAQl 382 2 FES AUt
T8 535 mg, 77%

Re= 0.42 (EtOAc/Hexane = 1/4). I NMR (300 MHz, CDCls) 7.74 (I1H, d, J = 9.0 Hz), 7.17 (I1H, d, J = 1.8

13
Hz), 6.58 (1H, dd, J = 9.0, 1.8 Hz), 3.83 (3H, s), 2.67 (1H, s), 2.57 (3H, s), 1.75 (6H, s). C NMR
(75 MHz, CDCl3) 198.3, 163.1, 156.8, 132.0, 124.6, 107.3, 104.9, 85.3, 75.1, 75.0, 73.1, 55.5, 31.9,

29.7.

<o) 2: 8}sha) 29} sheba) 3o sheba 49 4>

Two—neck flaskell 3}sk2] 2 (250 mg, 1.08 mmol), 3}8+24] 3 (213 mg, 1.18 mmol)Q} FAk3}Z: .
mmol)S oEFS (10 me)ell Folal A2o]x 24X 7+ FoF mtellel. whgo] AW fujE 79 FHA|7)
AdEolMHER F&F3 X3} 7FpR 3 W HoFATE. Na,SO, = AZAIA ZH §F dEolA g E/ANA =
1/8 2= A7t Ay Eeste] waba AAQ1 steh] 4 stES Il

& 315 mg, 74%
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Ri= 0.25 (EtOAc/Hexane = 1/6). ' NMR (300 MHz, CDCly) 7.69 (1H, d, J=8.7 Hz), 7.60 (1H, d, J = 15.6

Hz), 7.52 (2H, d, J=8.4 Hz), 7.39 (I1H, d, J = 15.6 Hz), 7.14 (1H, d, J = 2.4 Hz), 7.03 (2H, d, J =
8.4 Hz), 6.67 (1H, dd, J = 8.7, 2.4 Hz), 5.24 (2H, s), 3.85 (3H, s), 3.73 (2H, q, J = 6.9 Hz), 2.63

(1H, s), 1.62 (6H, s), 1.23 (3H, t, J = 6.9 Hz). 13C NMR (75 MHz, CDClz) 191.1, 162.8, 158.9, 156.0,

141.2, 132.0, 129.7, 128.9, 126.8, 125.7, 116.4, 108.5, 106.7, 93.0, 85.7, 74.7, 73.9, 64.5, 55.5,
29.6, 15.2.

<dAel 3: BH9HA ARFE B9H 59 >

Two-neck flaskol 2}t 4 (188 mg, 0.48 mmol)e} F-AIW] 5%2] Pd-CaCO; (10 mg), F&=H (2.0 mg, 0.02

moD & olehe (5 n)ol W F4E FHT F ALolA 54 B AIAAFIG. Wo] U BekES
MEeR Mol AzkolE WE (Celite filter)? AelE F 445F A7la, ddopaelol =/ = 1/10 o2
A AReste] wgal QA Bt 5 SRS A

4 1 107 mg, 57%

Ri= 0.29 (EtOAc/Hexane = 1/4). ' NMR (300 MHz, CDCly) 7.67 (1H, d, J=8.1Hz), 7.61 (1H, d, J = 15.6

Hz), 7.53 (2H, d, J = 8.7 Hz), 7.46 (1M, d, J = 15.6 Hz), 7.03 (2H, d, J = 8.7 Hz), 6.67 (1H, d, J =
2.4 Hz). 6.59 (IH, dd, J = 8.1, 2.4 Hz), 6.14 (IH, dd, J = 17.7, 10.8 Hz), 5.24 (2H, s), 5.19 (1H, d,
J=17.7 Hz), 5.15 (1H, d, J = 10.8 Hz), 3.79 (3H, s), 3.73 (2H, q, J = 6.9 Hz), 1.46 (6H, s), 1.23

(3H, t, J=6.9 Hz). 13C NMR (75 MHz, CDCl;) 191.4, 162.7, 158.8, 156.8, 143.8, 140.9, 132.0, 129.7,
129.0, 126.5, 125.8, 116.4, 113.9, 107.5, 106.6, 93.0, 81.4, 64.5, 55.4, 27.0, 15.2.

<HAld 4: g}eha 52EE glEA] 69 3>
HF Wk2-7] (Bomb reactor)ol 3}&H2] 5 (59 mg, 0.15 mmol)E @il A &2/H0(v/v) = 4/1 £ 4 ml= 7}3}

o] 70 TAA 12407 Bk ol eJs) FAH = [3,3]1-A 0 AF AN S Aegs
2 4R AT Ao ER 25 F NaSO,2 AEA7 oleolaulo]E/a =
gafe] kAl R FHEHA 6 FEEe AU,

F& 1 46 mg, 78%

2

Re= 0.53 (EtOAc/Hexane = 1/4). H NIR (300 MHz, CDCls) 13.47 (1H, s), 7.83 (1H, d, J = 15 Hz), 7.77

(1, d, J=28.7Hz), 7.58 (20, d, J=28.7 Hz), 7.47 (M, d, J=151Hz), 7.06 (2H, d, J = 8.7 Hz), 6.48
(1H, d, J = 8.7 Hz), 5.26 (2H, s), 5.22 (1H, br t, J = 6.9 Hz), 3.90 (3H, s), 3.73 (2H, q, J = 6.9
Hz), 3.38 (2H, d, J = 6.9 Hz), 1.80 (31, br s), 1.68 (3H, br s), 1.23 (3H, t, J = 6.9 Hz). C NMR (75
MHz, CDCls) 192.0, 163.1, 162.9, 159.3, 143.7, 131.7, 130.0, 129.0, 128.5, 122.0, 118.5, 117.5,

116.5, 114.6, 102.0, 92.9, 64.5, 55.8, 25.9, 21.8, 17.9, 15.2.

<dAel 50 8k9ha 6o Bety 7] 4>

Two-neck flaskel] &st2 6 (27 mg, 0.07 mmol)S HEE (3 m)oll FHo] go]F EA3IAIZ] DOWEX 44| 50X2
(10 mg) & YolF=a AoA 4A17F wnksid). vbgo] FAEH X5 A7s & ddolAeH o] E/3ANF = 1/3

oz Auyhd AdEeste] wghd ARl 548k 7 sgtas AU

rUO

& 1 15 mg, 65%

Ri= 0.15 (EtOAc/Hexane = 1/4). ' NMR (300 MHz, CDCl;) 13.43 (1H, s), 7.80 (1H, d, J = 15.3 Hz), 7.77
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(1, d, J = 8.7 Hz), 7.52 (2H, d, J = 8.7 Hz), 7.44 (1H, d, J = 15.3 Hz), 6.86 (2H, d, J = 8.7 Hz),
6.48 (11, d, J = 8.7 Hz), 5.90 (1H, br s), 5.22 (IH, br t, J = 7.2 Hz), 3.90 (3H, s), 3.38 (2H, d, J =
7.2 Hz), 1.79 (3H, br s), 1.68 (3H, br s). “C IR (75 MHz, CDCly) 192.2, 163.1, 162.8, 157.9, 143.9,
131.8, 130.4, 129.0, 127.7, 122.0, 118.1, 117.5, 115.9, 114.6, 102.1, 55.8, 25.9, 21.8, 17.9

k1
[N

1
(g
~

KOH

DBU, CuCIz 2H,0 )n 3
—_— =
ACN, 0°C o OMe

5h, Y=77% \1\ EtOH, rt
S 24h, Y=74%
1
2

[s] o}

o = Bomb Reactor
O O it O O EtOH/H,0(viv)=4/1
_SHonRAvIv)=H L
MeO 0 OR EtOH, rt MeO (0] OR 70°C, 12h
\‘\ 5h, Y=57% \V Y=78%

S

4 5

0 0
/ =

O O DOWEX Resin 50X2 i O s O i
e
MeO OH OR MeOH, rt
4h, Y=65% |
|
6 7 (4-Hydroxyderricin)
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