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3}t x] ke Sigma-Aldrich Chemicals ' Alfa Aesar ChemicalsollA TY3stRar, tE Aol g= 74
Mol AATE glo] M%aﬁw.meziﬂE@%vaanwmﬂ1moquPWRgl%ﬂ A E 75
VHz= 7153891, 384 ol (6)2 TMSel dH3te] ppm (parts per million)® YR, AEL
(NE HzZ AE3ATH. DCl,x= &v) 2 UR 2"gge=g ol &3, A3 AdE-L JNS-700 (JEOL)
spectrometers ©]-&3to] 7]|Eadtt. HEHS MEL-TEMP I AX|oA ZA3dta, BA3FA ¢kttt TLC (Thin-
layer chromatography): DC-Plastikfolien 60, Fs5 (Merck, layer thickness 0.2 mm) Z&t~€S @l A7}
A ZolE oA Fastla, UV (2564 m)E ZAMIAY v poly =g dste]|= (pranisaldehyde) = 4G4
=

o

1-(2,4-¥ 2 (L S AD D) S el
{1-(2,4-Bis(allyloxy)phenyl )ethanone} (3}&=E 9)

2,4-t}o]slo| EZ Ao} A EH|+=(2, 4-dihydroxyacetophenone) (0.3 g, 2.0 mmol), K,CO; (0.69, 5 mmol) ™ Nal

(0.09 g, 0.6 mmol)2] ¥ DMF (10 mL) HE-Mo] & H=Zulo|=(allyl bromide) (0.42 mL, 4.8 mmol)ZE &
2 917 3 el A f‘* WA 71tk E3ES 60TAA Tl A &b sty vkg ¢kE & A2
o7 A E (20 mb)S 71tk 1 F EFEL oHE (3 x 40 mL)E FE8a, 3 775 B (2 x

40 mL), A% (2 x 40 ml)E MM T i NaS0, 2 AXE T ABEEEAY. 2R AY AmuE
#3) (EtOAc/hexane = 1/8)2 AAIste] WA A 3= 9 (0.45 g, 98H)S LAY, R = 0.4
(EtOAc/hexane=1/5); mp = 40-42°C; 'H NMR (300 MHz, CDCly) & 7.81 (1H, d, J = 8.7 Hz), 6.52 (1H, dd, J
= 8.7, 1.8 llz), 6.46 (1, d, J = 1.8 Hz), 6.12-5.97 (2, m), 5.46-5.38 (2H, m), 5.34-5.29 (2l, m),
4.61-4.55 (4, m), 2.60 (3H, s); C NMR (75 MHz, CDCly) & 197.3, 163.0, 159.7, 132.4, 132.3, 132.2,
121.2, 118.1, 118.0, 105.9, 9.8, 69.3, 68.8, 32.0.

2-HISA-4-[(3-H DR E-2-<l-1-d) SA [ 2 v gto] =
{2-Methoxy-4-[ (3—-methylbut-2-en-1-y1)oxylbenzaldehyde} (ZEE 13)

4-3}o| EZ A -2-H| E A HIZH|5lo] = (4-hydroxy-2-metoxybenzaldehyde) (3+8tE 12) (0.5 g, 3.29 mmol) 2
K,CO; (1.26 g, 9.86 mmol)9] oFME (15 mL) g o] 1-BER-3-We-2-3e (0.42 ml, 3.62 mmol)S A
B97) 8 FeAA R slsg. ERES W AL F ABFHAG. NS AR F EFRL Lo
2 A ZE =2 osla ofME (30 mL)o®E AFEAT. dHES AEFEE3F Y. EtOAc (30 mL)
2 H0 (20 mL)E Z33HEC 718l + M9 TS w28t 89 52 EtOAc (2 x 30 mL)E F&313ld.
&3 f7)1=8 2d4 (2 x 40 mL)E AFE L, T Na,SO,E Ax3 & AF3s=sgnt. x3sEe 48 92
utE 789 (EtOAc/hexane = 1/4) 2 AA|ste] WA w4 31858 13 (0.7 g, 97 9)S 4

R; = 0.30 (EtOAc/hexane = 1/3); mp=47-49 °C; 'H NMR (300 MHz, CDCly) & 10.26 (1H, s), 7.79 (1H, d, J =
8.7 Hz), 6.54 (1, dd, J = 8.7, 2.4 Hz), 6.45 (1, d, J = 2.4 Hz), 5.48 (1, t, J = 6.9 Hz), 4.57 (21,
dJ=6.9Hz), 3.88 (3, s), 1.79 (6H,s): C NVR (75 MHz, CDCl;) & 188.1, 165.3, 163.3, 139.2, 130.6,
118.8, 118.6, 106.1, 98.6, 65.2, 55.6, 26.0, 18.4.
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4-3}o| = E A -2-H| B A|-5-(2-H 2 R E-3-d-2-d )il & H| 3| =
{4-Hydroxy-2-methoxy-5-(2-methylbut-3-en-2-y1 )benzaldehyde} (ZFE 14)

PTFE ((polytetrafluoroethylene) %19} FETFE (fluoroelastomer with TFE additives) 0-% &< zl: 3
Ace rERHOA 3= 13 (0.6 g, 2.72 mol)S NES-E (4:1 v/v, umm)%%%ﬂﬂ =k, &
135C 9 A7l 24A7F B¢ FAT. FEE Aoz Aea, F4& 1, £3E2 100 M T vk
232 R, e 2AFdA FEAZ T EtOAc (30 nL)E 7F8aL {7152 o] v1%%$(mmUﬂ
A+ (10 mLE AFEAT. F715S T NaS0,2 Adxsty A3s § 749 5539, o5 4y 2=

w2789 (EtOAc/hexane = 1/4)% AASt @A mA42 332 14 (0.3 g, 5395 AUk, R = 0.2

ISS)

m

mlm 11: o

-
=
a}

A
3

(EtOAc/hexane=1/3); mp=194-196 “C; 'H NMR (300 MHz, CDCl;) & 10.27 (1H, s), 7.77 (1, s), 6.60 (1H,
s), 6.42 (1, s), 6.17 (1H, dd, J = 17.7, 10.8 Hz), 5.38 (1H, dd, J = 17.7, 1.0 Hz), 5.35 (1H, dd, J =
10.8, 1.0 Hz), 3.87 (3H, s), 1.44 (6H, s); C NMR (75 MHz, CDCly) & 188.3, 162.7, 161.9, 147.5,
127.2, 124.8, 118.3, 114.4, 100.6, 55.7, 39.8, 27.1.

4~ (S EA W BA])-2-H B A]-5-(2-H D L E-3-¢1-2- )il Z H] 5}o] =
{4- (Ethoxymethoxy)-2-met hoxy-5-(2-methy 1 but—3-en-2-y1 )benzaldehyde} (ZFE 10)

319E 14 (0.24 g, 1.08 mmol) ¢} K,C0; (0.45 g, 3.28 mmol)E DMF (8 mL) &<foll Al mykk &efele] EOM-CI
(chloromethyl ethyl ether) (0.15 mL, 1.62 mmol)ES A #97] 3}, Ao 3 L&A 71edy. &
ul AIZE s Aol A agkeglth wkg ¢ks % = (10 mL)& 7FeSl
=3 T, 2% 75 AHg (2 x 30 mb)E AHEZ, F4 NapSO,=
1 A2utEa# 3 (EtOAc/hexane = 1/7)2 AA|ste] T4 A 33HE 10 (0.24 g,
81%)% AATH. Ry = 0.48 (EtOAc/hexane=1/3): H NMR (300 MHz, CDCly) & 10.30 (1H, s), 7.79 (1H, s),

[e]
[ =
Az

2L
52
PN
o
£
i
flo
ﬂtﬂ
o

6.76 (1H, s), 6.09 (1H, dd, J = 17.4, 10.5 Hz), 5.30 (2H, s), 4.93 (1H, dd, J = 17.4, 0.9 Hz), 4.87
(1H, dd, J = 10.5, 0.9 Hz), 3.91 (3H, s), 3.73 (2H, q, J=6.9 Hz), 1.46 (6H, s), 1.26 (3H, t, J=6.9

Hz); C NMR (75 MHz, CDCls) & 188.4, 162.4, 162.3, 147.3, 129.2, 127.3, 118.0, 110.1, 98.0, 92.6,
64.6, 55.7, 40.1, 27.5, 15.1.

(B)-1-(2,4-¥1 (L EEA) ¥ D)-3-(4- (AN FA A F A )-2-v]| 5A|-5-(2-H 7 E-3-0-2-) ¥ d ) T2 Z-2-<0-
1-& {(£)-1-(2,4-Bis(allyloxy)phenyl )-3-(4-(ethoxymethoxy)-2-met hoxy-5-(2-methy 1but-3-en-2-
yl)phenyl )prop-2-en-1-one} (3= 8)

31eHE 9 (0.07 g, 0.3 mmol)¢t 3HE 10 (0.1 g, 0.36 mmol)S WHa: o &L (5 ml) & ALoA KOH
(0.25 g, 4.52 nmol)Z 7}stith. EFES oA 15A17F B¢t whksigith. vk &8 3 ol AA FHF
(15 mL)E 7}eta €S EtOAc (3 X 25 mL)E FE3Act. £ R715L 494 (2 x 30 nL)E A H3ta,
T NapS0, 2 xetal JgsFagiet. 2doEe e aZvtEa2ds (EtOAc/hexane = 1/7)2 gAgte] <

el 313HE 8 (0.07 g, 52%)S Att.

Ry = 0.51 (EtOAc/hexane=1/3); ' NR (300 MHz, CDCls) & 7.98 (1H, d, J = 16.2 Hz), 7.71 (1H, d, J =

8.7 Hz), 7.56 (1H, d, J = 16.2 Hz), 7.51 (1H, s), 6.75 (1H, s), 6.55 (1H, dd, J = 8.7, 2.1 Hz), 6.50
(1H, d, J =2.1Hz), 6.16-5.98 (3H, m), 5.46-5.16 (6H, m), 4.94 (2H, s), 4.61-4.56 (4H, m), 3.84 (3H,

s), 3.73 (2H, q, J=6.9 Hz), 1.44 (6H, s), 1.24 (3H, t, J = 6.9 Hz); 13C NMR (75 MHz, CDCl3) & 190.9,

162.3, 158.8, 158.7, 158.4, 148.0, 147.7, 137.8, 132.5, 132.4, 128.7, 127.5, 125.0, 123.2, 118.0,
117.4, 116.5, 109.8, 106.0, 100.3, 98.7, 92.7, 692, 68.9, 64.3, 55.6, 40.1, 27.5, 15.2.
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(B)-1-(2,4-¥|2=(€ED A H D )-3-(4-3} o] ZEA|-2-H| B-A|-5-(2-H[d H E-3-dl-2-Y)Hd) T2 X -2-A-1-2
{(B)-1-(2,4-Bis(allyloxy)phenyl)-3-(4-hydroxy—2-met hoxy-5-(2-methylbut-3-en-2-yl ) pheny1 ) prop—2-en-1-
one} (8§E 15)

3I3HE 8 (0.03 g, 0.06 mmol)S = MeOH (5 mL)ellA] nRkgk &oHol Dowex® 50X2-100 +A] (0.03 )&
A2, A 971 stelA ekl EES A4 8AIRE B kel RbE kR & A E ATsta
EtOAc (15 mL)2 FE3I Y. AdHEL AFEFadY. 23 EL Ay A=ZvtEaed (EtOAc/hexane = 1/
5)% Aol Az dol 09lel F3E 15 (0.016 g, 60%)2 ATk, R 0.51 (EtOAc/hexane=1/1); H NMR
(300 MHz, CDCls) & 7.96 (1M, d, J = 16.2 Hlz), 7.71 (1M, d, J = 8.4 Hz), 7.55 (1, d, J = 16.2 Hz),

7.47 (1M, s), 6.55 (1H, dd J = 8.4, 2.1 Hz), 6.49 (1H, d, J = 2.1 Hz), 6.41 (1H, s), 6.36 (1H, s),
6.17 (1H, dd J = 17.7, 10.8 Hz), 6.11-5.98 (2H, m), 5.47-5.20 (6H, m), 4.61-4.56 (4H, m), 3.80 (3H,

$). 1.42 (6, s); “C MMR (75 MHz, CDCly) & 191.1, 162.4, 159.1. 158.8, 157.8. 147.7. 138.1. 132.6.

132.5, 132.4, 127.4, 124.9, 124.2, 123.1, 118.1, 117.4, 116.5, 113.7, 106.0, 100.9, 100.3, 69.2, 68.9,
55.5, 39.8, 27.1.

(B)-1-(2,4-1}0| 3o | EF A HE)-3-(4-3}0| EF A -2-T| F A -5-(2-HE R E-3-d-2-)H ) T2 Z-2-dA-1-2
{(E)-1-(2,4-Dihydroxyphenyl )-3-(4-hydroxy-2-met hoxy-5-(2-methylbut-3-en-2-y1)phenyl ) prop-2-en—1-one}
BFHzZE 0 @SFE D

3}etE 15 (0.016 g, 0.04 mmol)9} K,CO; (31 mg, 0.22 mmol)ZE 5 MeOH (3 mL)oll A iyl RMo] A4 £
7] 8k Zd2olA Pd(PPhy), (1 mg, 0.002 mmol)E 7Fskivh. &= 60 CollA g+ AJRF vb &b wikshgivt.

T

ahS- 9bE B OIN HCL (1 mL)S 7F8FaL EtOAc (3 X 20 mb) 2 =319t £33 47122 & (2 x 20 nl), A4
F (2 x 20 mbE AFsIL, F4 NaS0,2 ARd F AFgsHady. 23odE2e A9 azvEamyy

(EtOAc/hexane = 1/3)2 AAEY] A wmaAA FE 7 (0.01 g, 8% Ik, R = 0.51
(EtOAc/hexane=1/1); H NMR (300 MHz, CDCls) & 8.08 (1H, d, J = 15.0 Hz), 7.84 (1H, d, J = 8.7 Hz),

7.66 (1H, d, J = 15.0 Hz), 7.48 (1H, s), 6.47 (1H, s), 6.45 (1H, d, J = 8.7 Hz), 6.43 (1H, s), 6.33
(1H, s), 6.21 (1H, dd, J = 17.7, 10.8 Hz), 5.82 (IH, br s), 5.42 (1H, dd, J = 17.7, 1.2 Hz), 5.38 (1H,

dd, J = 10.8, 1.2 Hz), 3.92 (3H, s), 1.48 (6H, s); 13C NMR (75 MHz, CDCl;) & 192.8, 166.4, 162.3,

161.7, 160.0, 158.7, 147.9, 141.5, 132.1, 129.6, 124.7, 118.5, 114.9, 107.7, 103.9, 101.4, 96.3, 56.1,
40.1, 27.3.
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=9
EH]
OH O \‘:g\/‘\o 0
P = P .-
U e = OO
HO MeO Ol ‘\\v/\o MeO OEOM
7 8 EOM = -CH,0CH,CH;
VO 0 ﬂ
OHC P
TNy MeO OEOM
9 10
OH O O“CU
MeO OH
HO
11 12
EH2
OH O X" o
allyl bromide
K-CO;/Nal
—_—
HO DMF, 60°C 2
1 5h, 98% Y p
OHC prenyl bromide OHC OHC -
j@\ K,CO, :@\ /J\ E{OH/H,0 (4/1)
MO OH acetone, r;‘,ﬂux MeO 0 = 135°C, 24 h, 53% MeO OH
45, 97%
12 13 14
OHC -
Chloromethy! ethyl ether (EOM-CI)
K,COy, DME, 1t, 4 b, 81% MeO OFEOM

10 EOM =-CHyOCHCH;3
*‘\x\/f\o 0

J(:’fo; f'UH it "0 MeO OEOM

5h, 52%
’ 8 [OM =-CH;OCH,CHy

10 EOM =-CH,OCHACH4

Dov.cx resin W K,CO4/Pd( PPh3)4
McOH, it O O MeOH, 60 “(
# h. 60% 1.5 h, 85%

Licochalcone G (7)
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