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A 18] QA A7) & 6 setES AstE Wl oA 7] sEha] 5 BES Hrrsh 238l Al
¥ (EtOH/Water, 4/1, v/v)olA ¥F2A7]= AZGAS 33l 2AS EAF R 3= W,

B o mjo7te galsl 2 delg e el 7hxeo o AAE Licochalcone B2l 8% Ao
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Licochalcone E¥ wj$- 73t &¢+=+-& [Chem. Pharm. Bull. 2005, 53, 694] < ey “?‘EH 2z
(Glycyrrhiza inflata)® 8 @A\ [Phvtochemistry, 1992, 31, 3229]. 13|y ZFZo|A FEA] lkg
o HAzxd YA fFEAE tmgBE Wl doAllx] Xee= ok A%k EZolvk [J. Pharmacy and
Pharmacology 2005, 57, 1661]. gt 7|&e] FAAYHEELS 21949 F 5% & [Tetrahedron 2010, 66,
3165] ©|1} abnormal-Claisen rearrangement §H3-& o8¢ 3WA| & 20% [Synlett 2010, 2289] ®k-g-o.= 11
HeaA 2w e F8y 7 AEH FE deallylated® AAEE T *@“Fﬂli Gds zret
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3 O
OHC N OHC -
Acetone K,C04 OMhe EOH, MeOH,
1 reflux, 3h, 93% 3 rt, 17h, 1%

/@OJW FtOH, 11T HC1 /@OJ‘/
~ HO

RO
| N ! & | S/
\©\ﬂ) OMe d0°C | 1h, 83% | OMe

0 O
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EtOHwatar @/1, v/v) J[::irJLxé?
" HO MMeO OH

Bomb reactor, 1507 ®
24h, 84%%

& (Licochalcone E)

Licochalcone E9] A& Adx oz & 4 9+ 4-hydroxy-2-methoxybenzaldehyde (3}8H2] 1)& (E)-2-
methyl-2-butenyl bromide®} 97|15 o|&3F alkylation W22 & allyl aryl ether (3}8h2] 2)& A slaL 4-
tetrahydropyranyl acetophenone  (3}82] 3)2} KOH, MeOHS ©]-&3F Claisen-Schmidt condensation W32
AlA THP protected chalcone (3}3+2] 4)& 3Hgdgth. of7]o] IN HCI/EtOH & AHE3H ©H S 7|3} Rbgo=

chalcone ether (@ri“—} 5)2 43 T stainless steel bomb reactorolA EtOH/water (4/1, v/v), 150°C,

24 A7t ¥k A1A [3,3]-sigmatropic Ho]¥k-$-© & [icochalcone E (3382 6)E dHAd3ttt. 7]1F<] Claisen—
coupling WFHE& [ 31-2} [3,3]-sigmatropic HAol¥tgo g dojx= EdEo] AAHT PHA Y=
deallylated®d E2% 34 AEHE TAHES 203 )

Yo g
CELE

weba, B ouhge oluldk FEA|HS |2 aiAl Claisen-Schmidt condensation WSS o] €3] protected
chalcone StgE (33 4)& P §F 1573 WSS =2 chalcone ether 3FEE (3}8hy] 5)= H3AIZ]
gs, &5 ek &80 Al~®S stainless steel bomb reactor holl WHSAIZ]E WHE Jfebsle] wRS
E£E 5 /&g lo g dkA] &+ [1,3]-sigmatropic MoIRE-gT} deallylation WH&-gle] A8ix o= [3,3]-
sigmatropic #o]8k-g¥ doji} Licochalcone E (318124 6) 39 Aeld 2 G848 Folv FAEHES A

ok v

gAe] Hd g

7] B4 ), E W o A= Claisen-Schmidt condensation HH&-©. & protected chalcone 3tg&ES 34
st ¥R 573 WSS T3l chalcone ether 33tEZE HIAN F B8 Hrbgk E3h8n] A]AES
stainless steel bomb reactor 3}oll WHSA]# [3,3]-sigmatropic AEIWFS- O & Licochalcone AVFS A&l
WS Ao, @R 573 dksAo] [3,3]-sigmatropic Holwt&S SHA FW AEiAo] "Hold EFE o]

wAste g wS-4=x4 A Licochalcone B9 A&7 &% Ao wj$ FQ38 ).

FEZHE 3184 69 Licochalcone EE A|Z3}=t] o] stsha] 2, 5184 4, 3844 58 A
2 52 #HUe £&8v] A]~¥lS stainless steel bomb reactor dhell WHE-A]A
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[3,3]-sigmatropic Ho|RkgRt Hdejxow ojupAl sh= A3 Licochalcone B fHAWeltt (HAGE&
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hydroxyacetophenone ©.ZY-E ¢17]Z o] &3} alkylation & silylationdt-go2 dojzic}, A7) R zH7)
SHACR U7 Eye HAYUR o|Fofxl FFoA AEYHE o= sud vtk Y] e 4 e AIER
azd 4 9a, wvEAE A= methyl, benzyl, tetrahydropyranyl (THP), methoxymethyl (MOM),
ethoxymethyl (EOM) & = ¢lom, 7] 222 t-buthyldimethylsilyl (TBDMS), trimethylsilyl (TMS) ¥ &
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poS
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712 oA (E)-3-[2-methoxy—4-(2-methylbut-2-enyloxy)phenyl ]-1-[4-(tetrahydropyranyloxy) phenyllprop-
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X712 oA (E)-3-[2-methoxy—-4-(2-methylbut—2-enyloxy)phenyl ]-1-(4-hydroxyphenyl )prop— 2-en-1-one2 3}
skl 49 @RS 7|3} JhEo 2 Ao,
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27120l A Licochalcone E= 3184 59 &S 718k &£3t&u] A]2®S stainless steel bomb reactor &}l

A8 A7 dojxiet.
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I8t 2 odmg sy] AAdel sl v sl dystud @ w, shr] AN B Wy s
7] AT AL W, ] W} olEReR $YHE A oht

AN 4

ANl 1

4-Hydroxy-2-methoxybenzaldehyde (3}&2] 1)o 2 F¥ 3}sta] 29 HAdHHH

A 9718kl A, 29 ZEk==e] ofAlE (10mL) ¥} 4-hydroxy-2-methoxy benzaldehyde (3}8}4] 1;
.33mmol), ¥ ERAFZE (9lmg, 0.39mmol), (E)-2-methyl-2-butenylbromide (74mg, 0.49mmol)& YL oF 3
o}

: .

o

2~
2 Eek kel S5 aweilth wge AHEE TCE 89 F deow AW 45 HALE 24

2 o33 & column chromatography (EtOAc:Hexane=1:7)% g]dle] Aol EA 3L 25 Ar).

S

il

!

& © 67mg, 93%

Ry 0.3 (EtOAc:Hexane=1:3); lH NMR (300 MHz, CDCl;) d 10.20 (s, 1H, CHO), 7.70 (dd, J=8.7, 4.2Hz, 1H),
6.54 (dd, J=8.7,2.1Hz, 1H), 6.43 (d, J=2.1Hz, 1H), 5.60 (m, 1H), 4.40 (s, 2H), 3.92 (s, 3H), 1.70 (s,
3H), 1.67 (d, J=6Hz, 3H). 13C NMR (75 MHz, CDCl;) d 188.3, 165.8, 163.7, 131.1, 130.7, 124.5, 119.1,

106.8, 98.8, 74.6, 55.8, 13.9, 13.7.

29 ZTtaFo Ax 7] dellA, pyridinium p-toluenesulfonate (222mg, 0.882mmol, 3 mol%), 4-
hydroxyacetophenone (4.0g, 29.4mmol)ZE methylene chloride €9 (50 mL)el] 30&7F AFLo® Wyl 3 3 4-
dihydropyranose (13.84g, 0.14 mmol, 5.6 equiv.)E HH3] YolF F overnight stirring AZ1tk. f7]81)

<< brine® AojE § F NaSO,= Axstal o3} dh. Sl S Al sk ¥lud &gk A4 A9 54
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Lot
i
e
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T

& @ 5.30g, 82%
Ri=0.7 (EtOAc:Hexane=1:5); lH NMR (300 MHz, CDCls;) d 7.90 (d, J=8.7Hz, 2H), 7.05 (d, J=8.7Hz, 2H), 5.50

(bs, 1H), 4.00-3.80 (m, 2H), 3.70-3.40 (m, 2H), 2.56 (s, 3H), 2.10-1.60 (m, 4H). 13C NMR (75 MHz,
CDCl3) d 197.1, 163.0, 129.8, 129.0, 114.1, 103.0, 63.1, 32.5, 27.8, 22.9, 18.8.

Al 3

R N RCR L

3tsk2] 29 3gE (170mg, 0.77mmol)S 4-tetrahydropyranyl acetophenone (3}&H2] 3; 217mg, 0.93mmol)3}

MeOH (5mL)ell &3jA1ZIth. o 7] 0 KOH (130mg, 2.32mmol) S HH3] €& F F Ao 1247 mHk Al AFE
T}, MeOHS vacumelZ A AAZ & EtOAc & F=3th. F7] 81 =2 brineE Ho]&FE T F NaSO,E AX

st o3 sk, SujE AA 3 £ column chlomatography (EtOAc:Hexane=1:9)& Ha] ato] HAQl B2 33
45 AUt

=]
=

& ¢ 232mg, 71%

Ry 0.29 (EtOAc:Hexane=1:6); 'H R (300 MHz, CDCl;) 8.03 (d, J=15.6Hz, H,), 8.00 (d, J=9.0Hz, 2H), 7.57
(d, J=15.6Hz, H,), 7.51 (d, J=8.4Hz, 1H), 7.10 (d, J=9.0Hz, 2H), 6.54 (dd, J=8.4, 2.7Hz, 1H), 6.51 (d,
J=2. Mz, 1H), 5.65 (m, 1H), 5.65 (m, 1H), 5.53 (m, 1H), 4.42 (s, 2H), 3.90 (s, 3H), 3.89-3.82 (m, 2H),
3.60 (m, 1H), 2.07-1.57 (m, 6H), 1.75 (s, 3H), 1.63 (d, J=8Hz, 3H). 13C NMR (75 MHz, CDCls;) d 189.7,

162.4, 160.6, 160.4, 139.9, 132.5, 131.5, 131.0, 130.7, 124.3, 120.4, 117.4, 116.1, 106.4, 99.4, 74.6,
62.3, 55.9, 30.5, 25.4, 18.9, 13.7, 13.6.

Al 4

ahsby 4= Seh 59 A

38k4) 49 32 (232mg, 0.55mmol)S EtOH (5mL)el &&l3 & IN HCI (ImL)E @r 1A1ZF 40 Coll A awk
A AL E38 NalC0; €048 Wol F3AI7] ¥ EtOAc & FEST. {78 & 53 brinel® Hoj& &
B4 NaSO,2 Axsta o3 sick, &wlE A 43S £ column chlomatography (EtOAc:Hexane=1:5) = &g 3}

o A A BHFE 5T At

ol

I8 154mg, 83%

Ry 0.27 (EtOAc:Hexane=1:1); lH NMR (300MHz, DMSO-ds) d 8.04 (d, J=15.6Hz, 1H, H-, 7.95 (d, J=8.7Hz,
2H), 7.54 (d, J=15.6Hz, 1 H, H-a), 7.51 (d, J=8.7Hz, 1H), 6.93 (d, J=8.7Hz, 2H), 6.52 (m, 2H), 4.41
(s, 1H), 3.85 (s, 3H), 1.81 (s, 1H), 1.74 (s, 2H), 1.68 (q, J=6.6Hz, 2H), 1.25 (s, 3H). 13CNMR (75 MHz,
CDCl3) d 190.5, 162.6, 160.8, 160.5, 140.6, 131.8, 131.3, 131.2, 124.8, 120.2, 117.3, 115.8, 106.5,
99.4, 74.6, 55.8, 30.1, 14.1, 13.8.

-8-



[0053]

[0054]

[0055]

[0056]

[0057]

ZIHSd 10-2012-0061223

3tsk2] 59] 3gE (19mg, 0.056mmol)S EtOH/Water (3mL, 4/1, v/v)oll &3]3+ & stainless steel bomb
reactoro]l Wil 24A17F 150 Coll A WS AIZITE, HbSF Ao ® WrhAy|a &9l EtOHS A Eatol A AlA s
i, BtOAc® FZ3 & §7]80 ZS brinel® AN T4 NaS0,2 7F3te] o7 st} &u|E A 7As =

Fo] AR A A3 A|91 Licochalcone E (31EE 6)=

SC)
ol

column chlomatography (EtOAc:Hexane=1:10) = #

LA,

T&  16mg, 84%

Ry 0.4 (EtOAc:Hexane=1:5); ﬁi NMR (300 MHz, acetone-ds) d 8.00 (d, J=15.9Hz, 1H, H-B, 7.97 (d,
J=8. Mz, 20), 7.64 (d, J=15.6Hz, 1H, H-a), 7.51 (s, 1H), 6.94 (d, J=8.1Hz, 2H), 6.60 (s, 1H), 4.89 (d,

J=6Hz, 1H), 3.88 (s, 3H), 3.81 (m, 1H), 1.68 (s, 3H), 1.36 (d, J=6.9Hz, 3H). 13C NMR (75 MHz, acetone-
ds) d 187.6, 161.5, 158.8, 158.5, 149.1, 139.1, 130.8, 128.6, 124.2, 118.8, 115.8, 115.3, 109.4, 99.0,

55.4, 38.1, 21.7, 19.0.
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