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\0 o] \D i ™o o S0 0
AN ~ = N )m P,
|
HojL/XJLH » ¢ | Ho 'OH/\@CH HO :; "oH Ferern | HO oH L OMs
4 6 S 7 5154 8 51514 9
™ O o0 \O 8] \O o]
NP N PN o o
| , L
HO™ ™ oM o | HOT N ok NECHz)2 ‘“F >0 OH H
SISIAT 10 SR 11 ST 12 SIETA 13
o0 ~o o S0 a ~y 0
2 ”\%\@L L =
\CH?, \Of;&H CHCH,), \OMOM ™0 OH O OMe
SISt 14 2] 15 SFEHT 16 SFHA] 17
™Y 0 ~ o ~o 0 ~ 0
b A / : 2 e
™o L OH oH “ON«:Hs)z \‘OF ~0 o~ O H
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‘"‘o\ﬁ;(:z/mcm \0' o O CHGH), | O Lo QOMOM ~o o - ote
st 22 hefal 23 sietM 24 ZetA] 25
Yo o o o o 0 ™0 9
= = P o
\OH o O o Q N(CHy); | MOMO O OH O F | momo 0 oM O H
SIS 26 SIS 27 SI54] 28 SI5FA] 29
~oog ~o o ~o o ™ o0
P 2 e =
MOMO @ oOH O CHy | MOMO 0 0 O H(CHyy | MOWO O OH Q oMoM | mMoMo OH @ OMe
3FsH4T 30 354l 31 SFeAl 32 oFsH4] 33
o o oo 3 ™~ 0 Yy o
e £ s F o u F
MOMO(CHg)g HO O OH O HO OH 0 HO H L 3
2HetA 34 EERED FHtA] 36 2et4] 37
S0 0 F ~o 0 ~o o ™y o al
F o £ pr ¥ w N
Mﬁmﬁ:\@ MOMO C OH O MOMO Q OH @ £ HO’ OH -
sHet4] 38 3154 39
~o 0 ci ~oo0 CHqy
= P
MOMO' O OH O HO O OH O CHs




WO 2022/060169 PCT/KR2021/012820

11
[58] CH40
M
?’0{3%3 DNVF HO O gmsmm_{cog HO H  Znamalgam
1. 4-dioxane conc, HCH
98 4% a::?;e o 14-dioxane
< 94 9%
CHy0 CHO O CHO O
] 4
) - T
1) AcO, BFyELO HO OH MOMO OH
HO OH ) BF;2 AcOH KzC0,
3) KzC04, HyOMieOH acetone
o 72% E 94.4% F
CHO O CH3O
" O g
e:mamenyée MOMO OH Ry f*TEQH HO O H O R
KOH { BIOH MeOH
24~30, 3436, 38 2-7, 31~33, 37,38

[59] <fkE 1 SA>

[60] 2 & v Z 222 A 9 dimethylformamide 59.30 mL(6.34 mol)-S & 7|3} a1
phosphorus(V) oxychloride 49.12 mL(6.34 mol)E dropping funnel-& A}-&3}<] 0
°Coll A A5 <A8hH 3021t A5l skl 315F4] A<l anhydrous
phloroglucinol(40 g, 3.17 mol)< 1,4-dioxane(200 mL)°l| =<1 7 A 7H=
Vilsmeyer reagent®l] 0 °Coll 4] A 2] 51t sk Al mukst vl Aol A 44 3F
ol nRteta kgt A E AUt o] =S 2L T v SeAR
#7131, DI water(1.5 L)& 3 7}8Fal 3A1{F & 9F A -F ) A wwkshgl v}, et 2,
A = A S o gate] 71F Qo A 30 °Coll A 12 AIRE F 2 T2 A A
ol 5l =314 o] 318}2] B(56.84 g, 98.4 %)E At}

[61] mp = 221-224 °C; TLC Ry = 0.208 (n-hexane: acetone = 1:2); IR vmax (cm!)
2887.88, 1598.70, 1503.24, 1438.64, 1393.32, 1253.50, and 1186.97; '"H NMR (300
MHz, DMSO-dg) 6 12.52 (br s, 2H, -OH), 10.01 (s, 2H, CHO), 5.90 (s, 1H, ArH); and
BC NMR (150 MHz, DMSO-dg) 6 191.37 (2C), 169.42 (2C), 169.02 (1C), 103.77 2C)

and 94.07 (10).

[62]

[63] <Hb-& 2 @A>

[64] 5 ubet ZE o) 382 B9 g, 49.42 mmo)E B2 H, A =

A
‘ﬂ%ﬂ TAM71 & AF-82819] dry acetoneS- 500 mL 5= 5F T, 10373 ulwt &

H7FsFA . o] i?’*goﬂ sodium bicarbonate(1.66 g, 19.77 mmol) S 12 A ZF
A7 23] Y Hrhstar, 42°Col A 8 A RF ket gleh vhg Fo] Ao
2131 5 ethyl acetate 2 3| A4 31U /7152 1% HCl 589, &, 33} NaCl
T8 g o] g3lo] M A sFaL, MgSO,E ol &8t 7123t 74t 5

-
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81| & A A3} AL column chromatography(n-hexane : acetone = 20 : 1)E ©] -85} ¢]
el ste] WAlo] 8182 C(6.51 g, 67.2 %) E LA

[65] mp = 139-140 °C; TLC R;= 0.647 (n-hexane: acetone = 3:2); IR v,,,, (cm™') 2897.52,
1614.13, 1593.88, 1188.90, and 1080.90; 'H NMR (300 MHz, CDCl;) & 13.64 (s, 1H,
-OH), 13.09 (s, 1H, -OH), 10.18 (s, 1H, -CHO), 10.05 (s, 1H, -CHO), 5.92 (s, 1H,
Ar-H), 3.95 (s, 3H, -OCHs;); and *C NMR (150 MHz, DMSO-dy) 6 191.85 (1C),
191.48 (1C), 171.21 (1C), 168.89 (1C), 168.87 (1C), 104.60 (1C), 104.53 (1C) 91.96
(1C), and 57.46 (1C).

[66]
[67] <8-S 3eHAl>
[68] Zinc powder(30 g)E 1 % HCl =7-& (300 mL)°ll A 1 Al ZE &<t nl gk gk 5

mercury(IT) chloride(0.9 g)2} 3% HCl =8 (150 mL)& Y 3L AF=-ol| A A d 35}
427k & <F uRkako] zine oS Al xSl T o 7S o et
1,4-dioxane & & A # g+ %, 3}3}2] €&} 1,4-dioxane(200 mL) & < o]

°Coll A o] E9=0ll 36 % HCl 58} (12 mL)= 30 3] 1 7Fskar 3043t
WHEA ZA T, Wh3-2RE-E o] 78l AL ethyl acetate 2 3] A 5FA T -7 =,
33} NaCl & o) & 2 Al 2 8kaL, MgSO,E ol -&3to] AT o] 5 23k
Ffroto] & Al A T A4 =2 column chromatography(n-hexane : acetone
=30: 1)Z o] &3lo] ¥a]sle] WAl 318H2] D(2.44 g, 94.9 %)S AU}

[69] mp = 95-96 °C; TLC R¢= 0.500 (n-hexane: acetone = 3:2); IR vy, (cm') 3375.78,
2920.66, 2852.20, 1615.09, 1505.17, 1454.06, 1329.68, 1275.68, 1208.18, 1112.73,
and 1088.62; 'H NMR (300 MHz, DMSO-dg) 6 8.83 (s, 1H, - OH), 7.95 (s, 1H, -OH),
6.01 (s, 1H, Ar-H), 3.63 (s, 3H, -OCH,), 1.91(s, 3H, -CH;) and 1.90 (s, 3H, -CHj;); and
BC NMR (150 MHz, DMSO-dy) 6 155.92 (1C), 154.41 (1C), 153.99 (1C), 103.70
(10), 103.15 (1C), 91.50 (1C), 55.48 (1C) 9.21 (1C), and 9.01 (1C).

oy
o

[70]
[71] <Hb-g 4A|>
[72] S ubg e 318HA D55 g, 327 mmol)E ¥ F FA ] E ALE-EHo

acetic anhydride(30.93 mL, 327.2 mmol)& % 7}8} a1, 0 °Coll 4] boron trifluoride
diethyl etherate(4.93 mL, 39.3 mmol)E A 3] H7}F3Ith SFE& 204 |
Al ZF & QF LHESEAL, ethyl acetate = 3] 4 31 UL §-7152 1% HCl 5789, &,
33} NaCl & o & o] &8k Al 3 3taL, MgSO,E o] &3ato] A7 5, 7St
Fyste]l &l E A 718ke] 3182 D-15 AU

[73] S ute Z8 a0 382 D-1(7 g, 27.7 mmol) S W& H, FA =
o] 23} ¢] boron trifluoride-acetic acid complex(15.43 mL, 111.1 mmol)& % 7}8} 11
4AZE Ft B AL Z T - 08 A%l H ethyl acetate = 3] A]8}aL, 77| F = 1%
HCL 449, 2, %3} NaCl 4891 & o]-85}0] 4128 31, MeSO.5 o] 8}¢]

. s ol
A2 T, 45 FHtol §u1E A Al 5812 D2F Ak,

T
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[75]

[76]
[77]
[78]

[79]

[80]
[81]
[82]
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Tt v Eek ol 318H4 D-2(4.54 g, 18.0 mmol), W ¥H-E/&(1:1 v/v, 30 mL),
potassium carbonate(9.96 g, 72.0 mmol)E F 7Fstal ¥HA) w ksl £3E &
ethyl acetate 2 3] A4 3FaL, §-715S 1% HCl 5789, &, 33} NaCl 8-S
o] -g-5te] A F 8}, MgSO4'§ ol-gste] Az & ek SHrstel ¥l E
A AR A A E-2 column chromatography(n-hexane : acetone = 250 : 1)E

o]-&38te] welsto] Ag wmekA a9 3tekA EE AU 516H4 DR
318t EE Alxdh= Al A vhE-9] TE S 12923 v

mp = 156 °C; TLC R;= 0.634 (n-hexane: acetone = 1:1); IR vmax (cm!) 3268.75,
2920.66, 2852.20, 1604.48, 1573.63, 1438.64, 1419.35, 1366.32, 1305.57, 1271.82,
1214.93, 1189.86, and 1101.15; 'H NMR (300 MHz, DMSO-d) 8 13.63 (s, 1H, -OH),
9.56 (s, 1H, -OH), 3.67 (s, 3H, -OCH,), 2.62 (s, 3H, -COCHs;), 2.04 (s, 3H, -CH,), and
1.98 (s, 3H, -CH;); and *C NMR (150 MHz, DMSO-d;) 6 203.05 (1C), 161.02 (10),
160.77 (1C), 158.78 (1C) 109.61 (1C), 107.74 (1C), 106.80 (1C), 61.37 (1C), 31.03
(1C), 9.23 (1C), and 8.20 (1C).

Aol 313121 E(0.95 g, 4.52 mmol)®} potassium carbonate(0.75 g,
5.42 mmol)E % % FH o] 7] ]| dry acetone(40 mL)Z} chloromethyl methyl ether(0.42
mL, 5.42 mmol) & < 3FaL 1 AIZE &9 B A AT A0 2 218l H ethyl
acetate= 3 A3 1L, 715 S 1% HCl 789, &, ¥ 3} NaCl 5892 o]- &35}
A =] aj MgSO. & O]“Q“O}Oq Az 2 sk FRste] &l E A7k

Ay 41 E--2 column chromatography(n-hexane : acetone = 50 : 1)& ©]-8-3}¢]
F-2)5te] A3k @Al o] 318H2] F(1.085 g, 94.4 %)= A AT

mp = 59-60 °C; TLC R¢= 0.676 (n-hexane: acetone = 1:1); IR v,,,, (cm™) 2953.45,
2921.63, 2852.20, 1601.55, 1454.06, 1409.71, 1355.71, 1317.14, 1267.97, 1218.79,
and 1172.51; '"H NMR (300 MHz, DMSO-dg) 6 12.80 (br s, 1H, -OH), 5.00 (s, 3H,
-CH,-0), 3.71 (s, 3H, -OCH,), 3.51 (s, 3H, -OCH,), 2.65 (s, 3H, -COCH,;), 2.10 (s, 3H,
-CH;), and 2.04 (s, 3H, -CH,); and *C NMR (150 MHz, DMSO-d) 6 204.33 (1C),
160.79 (1C), 159.09 (1C), 158.21 (1C), 115.34 (1C), 114.69 (1C), 112.42 (1C), 98.96
(10), 61.52 (1C), 57.14 (1C), 31.59 (1C), 9.76 (1C), and 9.25 (1C).

T vty Eeka e 8814 F(1.42 g, 5.58 mmol)$} potassium hydroxide(0.94 g,
16.7 mmo)E W <> F, ethanol(30 mL)& F Y 3to] ¢h713] Helct. o] g oo
benzaldehyde(6.70 mmol)E 4 52l 2ol A 7 &<t 1Rk SI T}, Ethyl
acetate = 34 3t 5], §-71 %S 1% NH,Cl 8 N3} 2, L3} NaCl 78 Ao =
AR, MgSO.E o S3o] A28 . 715t ZHshel SIS A7 3H%
Column chromatography(n-hexane : acetone = 500 : 1)& ©]-8-3}¢] -]} aL
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[87]
[88]

[89]
[90]
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methanol= ©]-83to] A2 A, =M 314 o 5182 24 WA 30, 3}5H24] 34
WA 36, 2Feh4 382 AU

[3}8}2] 24] =& (Yield): 91.7%

mp = 68 °C; TLC R¢=0.719 (n-hexane: acetone = 1:1); IR v,,,, (cm!) 3440.94
2943.39, 1628.88, 1603.67, 1508.86, 1143.68, and 1113.05; '"H NMR (600 MHz,
CDCl,) 6 13.03 (s, IH, OH), 7.907.87 (d, J = 15.65 Hz, 1H, C=CH), 7.847.81 (d, J =
15.62 Hz, 1H, C=CH), 7.657.62 (q, J = 8.28 Hz, J =5.53 Hz, 2H, ArH), 7.127.09 (t, J
=8.46 Hz, ] = 8.46 Hz, 2H, ArH), 5.02 (2H, -CH2-0-), 3.66 (s, 3H, OCH,), 3.62 (s,
3H, OCH,), 2.19 (s, 3H, CHs), and 2.17 (s, 3H, CHs); and *C NMR (151 MHz,
DMSO-dg) 6 194.14(1C), 164.69163.04(1C), 160.54(1C), 158.49(1C), 157.63(1C),
142.76(1C), 131.69131.67(1C), 131.39131.33 (2C), 127.18127.17 (1C),
116.64116.50(2C), 116.17(1C), 115.43(1C), 114.09(1C), 99.45(1C), 62.42(1C), 57.60
(1C), 9.98(1C), and 9.92(1C).

[s}8}2] 251 576 93.1%

mp = 66 °C; TLC R¢= 0.703 (n-hexane: acetone = 1:1); IR vy, (cm!) 3461.57,
2958.27, 1630.64, 1563.19, 1345.28, 1144.75, 1113.27, 1057.07, 940.13 and 1225.54;
'H NMR (600 MHz, CDCl;) 6 13.08 (s, 1H, OH), 7.987.95 (d, J = 15.65 Hz, 1H,
C=CH), 7.887.86 (d, J = 15.68 Hz, 1H, C=CH), 7.667.65 (m, 2H, ArH), 7.447.39 (m,
3H, ArH), 5.02 (s, 2H, -CH2-0-), 3.67 (s, 3H, OCHs;), 3.63 (s, 3H, OCHs), 2.20 (s, 3H,
, CH3), and 2.18 (s, 3H, CHj;); and *C NMR (151 MHz, DMSO-d¢) 6 194.23 (1C),
160.54 (1C), 158.58 (1C), 157.65 (1C), 143.96 (1C), 135.01 (1C), 131.13 (1C),
129.55(2C), 129.00(2C), 127.30 (1C), 116.12 (1C), 115.44 (1C), 114.10 (1C), 99.46
(10), 62.43 (1C), 57.61 (1C), 10.00 (1C), and 9.93 (1C).

[3}8}2] 26] 55 85.2%

mp = 61 °C; TLC R¢=0.721 (n-hexane: acetone = 1:1); IR v,,,, (cm) 3391.10,
2932.35, 1625.94, 1601.35, 1586.41, 1547.84, 1341.49, 1163.11, 1137.07, 1096.09,
1060.42 and 980.87; 'H NMR (600 MHz, CDCl;) 6 13.12 (s, 1H, -OH), 7.94-7.92 (d, J
=15.61 Hz, 1H, -C=C-H), 7.87-7.85 (d, J = 15.64 Hz, 1H, -C=C-H), 7.56-7.55 (d, ] =
7.81 Hz, 2H, Ar-H), 7.23-7.22 (d, J = 7.82 Hz, 2H, Ar-H), 5.02 (s, 2H, -CH2-0O-), 3.66
(s, 3H, -OCH,), 3.62 (s, 3H, -OCH,), 2.40 (s, 3H, , -CH;), 2.20 (s, 3H, , -CH3), and
2.17 (s, 3H, -CHs;); and *C NMR (151 MHz, DMSO-d¢) 6 194.18 (1C), 160.49 (1C),
158.63 (1C), 157.64 (1C), 144.22 (1C), 141.30 (1C), 132.29 (1C), 130.18(2C),
129.05(2C), 126.20 (1C), 116.11 (1C), 115.41 (1C), 114.02 (1C), 99.45 (1C), 62.40
(1C), 57.60 (1C), 21.52 (1C), 9.99 (1C), and 9.92 (1C).

[2}814] 27] 55 83.9%

mp = 65 °C; TLC R;=0.730 (n-hexane: acetone = 1:1); IR vy, (cm) 3420.22,
2961.13, 1633.54, 1560.36, 1344.72, 1141.05, 1110.29, and 985.97; '"H NMR (600
MHz, CDCl;) 6 13.12 (s, 1H, -OH), 7.95-7.92 (d, ] = 15.65 Hz, 1H, -C=C-H),
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7.88-7.86 (d, J = 15.57 Hz, 1H, -C=C-H), 7.60-7.58 (d, ] =7.9 Hz, 2H, Ar-H),
7.29-7.27 (d,J =7.94 Hz, 2H, Ar-H), 5.02 (s, 2H, -CH2-0O-), 3.66 (s, 3H, -OCHs), 3.63
(s, 3H, -OCHs;), 2.98-2.91 (septet, ] =6.96 Hz, 1H, -CH), 2.20 (s, 3H, -CH;), 2.17 (s,
3H, , -CH;), and 1.28-1.27 (d, ] = 6.91 Hz, 6H, -CH,); and *C NMR (151 MHz,
DMSO-dg) 6 194.16 (1C), 160.56 (1C), 158.74 (1C), 157.70 (1C), 152.03 (1C), 144.18
(10), 132.70 (1C), 129.19(2C), 127.55(2C), 126.23 (1C), 116.12 (1C), 115.41 (1C),
113.93 (1C), 99.45 (1C), 62.42 (1C), 57.60 (1C), 33.86 (1C), 24.03(2C), 9.99 (1C),
and 9.92 (1C).

[3}8}2] 28] 55 83.1%

mp = 66 °C; TLC R;= 0.633 (n-hexane: acetone = 1:1); IR v,,,, (cm!) 3431.67,
2958.57, 1631.02, 1152.50, 1140.45, 1057.15, 1054.54, 1005.70// 1632.64, 1560.69,
1512.01, and 1156.51; '"H NMR (600 MHz, CDCl;) 6 13.14 (s, 1H, -OH), 7.88-7.86 (d,
J=15.61 Hz, 1H, -C=C-H), 7.86-7.83 (d, J = 15.64 Hz, 1H, -C=C-H), 7.61-7.59 (d, J =
7.81 Hz, 2H, Ar-H), 7.08-7.06 (d, J = 7.82 Hz, 2H, Ar-H), 5.22 (s, 2H, -CH2-0O-), 5.02
(s, 2H, -CH2-0-), 3.66 (s, 3H, -OCHs;), 3.62 (s, 3H, -OCH,), 3.49 (s, 3H, -OCHs), 2.19
(s, 3H, , -CHs), and 2.17 (s, 3H, -CH;); and *C NMR (151 MHz, DMSO-d¢) 6 194.04
(10), 160.41 (1C), 159.32 (1C), 158.69 (1C), 157.62 (1C), 144.07 (1C), 130.84(2C),
128.57 (1C), 125.16 (1C), 116.99(2C), 116.03 (1C), 115.38 (1C), 114.01 (1C), 99.44
(1C), 94.15 (1C), 62.38 (1C), 57.60 (1C), 56.20 (1C), 10.00 (1C), and 9.93 (1C).

[2}814] 29] 428 92.7%

mp = 88 °C; TLC R¢= 0.650 (n-hexane: acetone = 1:1); IR v, (cm!) 3530.27
2945.69, 1625.57, 1548.34, 1511.09, 1172.30, 1141.29 1113.79, and 939.40; 'H NMR
(600 MHz, CDCl;) 6 13.16 (s, 1H, -OH), 7.89-7.86 (d, J = 15.76 Hz, 1H, -C=C-H),
7.86-7.83 (d, J = 15.68 Hz, 1H, -C=C-H), 7.62-7.60 (d, J = 8.77 Hz, 2H, Ar-H),
6.94-6.93 (d, J = 8.76 Hz, 2H, Ar-H), 5.02 (s, 2H, -CH2-0-), 3.86 (s, 3H, -OCHs;), 3.66
(s, 3H, -OCHs), 3.62 (s, 3H, -OCH3), 2.19 (s, 3H, -CH,), and 2.17 (s, 3H, -CHs); and 3
C NMR (151 MHz, DMSO-dy) 6194.01 (1C), 161.94 (1C), 160.37 (1C), 158.67 (1C),
157.61 (1C), 144.37 (1C), 130.96(2C), 127.60 (1C), 124.63 (1C), 116.05 (1C), 115.37
(1C), 115.08(2C), 113.99 (1C), 99.44 (1C), 62.37 (1C), 57.60 (1C), 55.86 (1C), 9.99
(1C), and 9.92 (1C).

[2}514] 30] 58 76.4%

TLC R = 0.57 (n-hexane/acetone = 3:2); 'H NMR (DMSO-dg, 600MHz) 612.64 (s,
1H, OH), 7.73 (d, J=15.46 Hz, 1H, -C=C-H), 7.56 (d, J=8.94 Hz, 2H, Ar-H), 7.54 (d,
J=15.46 Hz, 1H, -C=C-H), 6.74 (d, J=7.48 Hz, 2H, Ar-H), 5.0(s, 2H, -CH,), 3.62 (s,
3H, -OCHs;), 3.52 (s, 3H, -OCHs), 3.01 (s, 6H, -N-(CHs),), 2.11 (s, 3H, -CHs) , 2.06 (s,
3H, -CH,); C NMR (DMSO-ds, 600MHz) 6 192.9 (1C), 159.7 (1C), 158.7 (1C),
157.1 (1C), 152.1 (1C), 145.6 (1C), 130.6 (2C), 121.7 (1C), 120.2 (1C), 115.4 (1C),
114.7 (1C), 113.1 (1C), 111.9 (2C), 98.97 (1C), 61.8 (1C), 57.1 (1C), 39.6 (2C), 9.5
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(1C), 9.4 (1)

[5]}812] 34] 55 86.2%

'H NMR (CDCl;, 600MHz) 813.08 (s, 1H, OH), 8.04 (d, J=15.83 Hz, 1H, -C=C-H),
7.98 (d, J=15.83 Hz, 1H, -C=C-H), 7.67 (dt, J=7.51 Hz, J=1.69 Hz, 1H, Ar-H), 7.37
(dq, J=8.04 Hz, J=7.41 Hz, J=1.69 Hz, 1H, Ar-H), 7.19 (t, J=7.41 Hz, 1H, Ar-H), 7.13
(dd, J=10.40 Hz, J=8.04 Hz, 1H, Ar-H), 5.02 (s, 2H, -CH,), 3.67 (s, 3H, -OCH,), 3.62
(s, 3H, -OCH,), 2.19 (s, 3H, -OCHS,), 2.17 (s, 3H, -OCH;); *C NMR (CDCl,, 150
MHz) & 194.1 (1C), 161.9 (d, J=254.55 Hz, 1C), 161.8 (1C), 161.7 (1C), 158.7 (1C),
135.9 (d, J=2.68 Hz, 1C), 131.8 (d, J=8.81 Hz, 1C), 129.4 (d, J=2.88 Hz, 1C), 129.1 (d,
J=6.47 Hz, 1C), 124.6 (d, J=3.62 Hz, 1C), 123.5 (1C), 123.4 (1C), 116.4 (d, J=21.98
Hz, 1C), 116.1 (d, J=23.04 Hz, 1C), 112.1 (1C), 99.4 (1C), 62.5 (1C), 57.9 (1C), 9.8
(1C), 9.6 (1C)

[3}814] 35] 55 88.5%

TLC R¢ = 0.59 (n-hexane/acetone = 3:2); 'H NMR (DMSO-ds, 600MHz) 611.83z (s,
1H, OH), 7.70 (d, J=15.82 Hz, 1H, -C=C-H), 7.65 (d, J=15.82 Hz, 1H, -C=C-H), 7.62
(dd, J=10.15 Hz, J=2.33 Hz 1H, Ar-H), 7.59 (d, J=7.78 Hz, 1H, Ar-H), 7.49 (ddd,
J=8.15 Hz, J=7.78 Hz, ]=5.98 Hz, 1H, Ar-H), 7.28 (ddd, J=10.89 Hz, J=8.15 Hz,
J=2.33 Hz ,1H, Ar-H), 5.02(s, 2H, -CH,), 3.61 (s, 3H, -OCHS3), 3.52 (s, 3H, -OCHs),
2.11 (s, 3H, -CHs) , 2.08 (s, 3H, -CH3); *C NMR (DMSO-dq, 150 MHz) & 193.7 (1C),
162.4 (d, J = 244.14 Hz, 1C), 160.1 (1C), 157.8 (1C), 157.1 (1C), 141.7 (1C), 137.5 (d,
J=8Hz, 10), 131.0 (d, ] = 8.4 Hz, 1C), 128.4 (1C), 124.7 (d, J=2.54 Hz, 1C), 117.2
(d, J=21.35 Hz, 1C), 115.7 (1C), 115.0 (1C), 114.8 (d, T = 21.93 Hz, 1C), 113.8 (1C),
99.0 (1C), 61.9 (1C), 57.1 (1C), 9.5 (1C), 9.4 (1C).

[3}8}2] 38] 48 85.7%

'H NMR (CDCl;, 600MHz) 812.98 (s, 1H, OH), 8.24 (d, J= 15.66 Hz, 1H, -C=C-H),
7.92 (d, J=15.66 Hz, 1H, -C=C-H), 7.76 (dd, J=7.31 Hz, J=2.17 Hz, 1H, Ar-H), 7.45
(dd, J=7.56 Hz, J=1.76 Hz, 1H, Ar-H), 7.34-7.29 (m, 2H, Ar-H), 5.02 (s, 2H, -CH,),
3.66 (s, 3H, -OCHS;), 3.62 (s, 3H, -OCHS3), 2.19 (s, 3H, -OCHj), 2.17 (s, 3H, -OCH,); 13
C NMR (CDCl;, 150 MHz) & 193.8 (1C), 161.7 (1C), 161.5 (1C), 158.5 (1C), 138.7
(1C), 135.6 (10), 133.4 (1C), 131.1 (1C), 130.3 (1C), 128.9 (1C), 127.7 (1C), 127.1
(1C), 115.9 (10), 115.8 (1C), 99.3 (1C), 62.4 (1C), 57.7 (1C), 9.5 (1C), 9.4 (1C).

<tHh-& 74>
T vhe Eeb e 318HA] 24 WA 30, 31812 34 W 4] 36, 31312 38 5
SF71A] 3}3HE(2.3 mmol) 3} methanol 30 mL& % -2 5, p-toluenesulfonic
acid(0.528 g, 2.76 mmol) & H 7}l 2L AF-Zoll A 24 A gt 2l HESESA T, Ethyl acetate =
Mg 5, 7155 1% HCL 787 &, £3} NaCl 7§ 4 0= M| s},
MgSO. & ol &3ato] Axe 5, 7k Twste] &ul & A 75t v Column

B o
L
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chromatography(n-hexane : acetone = 500 : )& ©|-&35}o] #-2]sto], WA o] 35}5} 2
2 WA 7, 8FekA] 31 W] 33, 3814 37, 31512 398 AUt
[5}812] 2] 782 90.1%
mp = 110 °C; TLC R¢= 0.623 (n-hexane: acetone = 1:1); IR v, (cm'') 3375.95,
2926.49, 1630.57, 1604.34, 1543.85, 1510.49, 1416.08, 1237.34, 1165.80, 1157.02,
and 1113.64; 'H NMR (600 MHz, CDCl;) 6 13.56 (s, 1H, OH), 7.927.89 (d, J = 15.65
Hz, 1H, C=CH), 7.817.79 (d, J = 15.66 Hz, 1H, C=CH), 7.647.62 (q, ] =8.55 Hz, ] =
5.45 Hz, 2H, Ar-H), 7.11-7.09 (t, ] = 8.56 Hz, J = 8.56 Hz, 2H, Ar-H), 5.37 (s, 1H,
-OH), 3.66 (s, 3H, -OCH,), 2.15 (s, 3H, -CH,), and 2.13 (s, 3H, -CHs;); and *C NMR
(151 MHz, DMSO-dy) 6 192.76(1C), 164.53-162.88(1C), 161.70(1C), 161.66(1C),
158.73(1C), 141.65(1C), 132.01-131.99(1C), 131.14-131.08(2C), 126.92-126.91(1C),
116.63-116.46(2C), 110.59(1C), 108.25(1C), 107.60(1C), 62.34(1C), 9.40(1C), and
8.78(1C).
[2}3}2] 3] 581 90.5%
mp = 126 °C; TLC R¢= 0.656 (n-hexane: acetone = 1:1); IR v, (cm'') 3373.74,
2917.05, 1625.81, 1609.97 1540.24, 1359.81, 1163.45, and 1111.58; 'H NMR (600
MHz, CDCl;) 6 13.65 (s, 1H, -OH), 7.96-7.94 (d, ] = 15.62 Hz, 1H, -C=C-H),
7.85-7.82 (d, J =15.67 Hz, 1H, -C=C-H), 7.55-7.54 (d, J =7.72 Hz, 2H, Ar-H),
7.23-7.21 (d,J =7.76 Hz, 2H, Ar-H), 5.42 (s, 1H, -OH), 3.66 (s, 3H, -OCHs), 2.39 (s,
3H, -CHs), 2.15 (s, 3H, -CH3), and 2.13 (s, 3H, -CH;); and *C NMR (151 MHz,
DMSO-dg) 6 192.78(1C), 161.73(1C), 161.65(1C), 158.70(1C), 143.07(1C),
140.95(1C), 132.63(1C), 130.17 (2C) , 128.84 (2C) , 125.93(1C), 110.57(1C),
108.20(1C), 107.58(1C), 62.30(1C), 21.51(1C), 9.41(1C), and 8.79(1C).
[5}812] 4] 8 98.4%
mp = 101 °C; TLC R¢= 0.656 (n-hexane: acetone = 1:1); IR v, (cm'') 3343.73,
2956.05, 1628.47, 1605.90, 1552.23, 1354.84, 1166.48, and 1113.41; 'H NMR (600
MHz, CDCls) 6 13.65 (s, 1H, -OH), 7.97-7.94 (d, ] = 15.65 Hz, 1H, -C=C-H),
7.86-7.83 (d, J = 15.62 Hz, 1H, -C=C-H), 7.59-7.58 (d, ] =7.99 Hz, 2H, Ar-H),
7.28-7.27 (d, J =7.97 Hz, 2H, Ar-H), 5.36 (s, 1H, -OH), 3.66 (s, 3H, -OCH,),
2.97-2.92 (septet, ] = 6.92 Hz, 1H, -CH), 2.16 (s, 3H, -CHj;), 2.13 (s, 3H, -CH;) and
1.28-1.27 (d, J = 6.89 Hz, 6H, -CH,); and *C NMR (151 MHz, DMSO-dg) 6 192.77
(10), 161.74 (1C), 161.66 (1C), 158.71 (1C), 151.71 (1C), 143.05 (1C), 133.02 (1C),
128.98(2C), 127.54(2C), 125.99 (1C), 110.58 (1C), 108.21 (1C), 107.58 (1C), 62.31
(1C), 33.85 (1C), 24.06(2C), 9.41 (1C), and 8.79 (1C).
[3}312] 5] =8 94.9%
mp = 164 °C; TLC R¢= 0.590 (n-hexane: acetone = 1:1); IR v, (cm™!') 3516.40,
2943.09, 1628.13, 1606.73, 1558.04, 1509.35, 1348.72, 1162.34, and 1109.43; '"H
NMR (600 MHz, CDCl;) 6 13.69 (s, 1H, -OH), 7.89-7.87 (d, J = 15.55 Hz, 1H,
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-C=C-H), 7.85-7.82 (d, J = 15.62 Hz, 1H, -C=C-H), 7.61-7.59 (d, ] = 8.57 Hz, 2H,
Ar-H), 6.94-6.92 (d, ] = 8.46 Hz, 2H, Ar-H), 5.44 (s, 1H, -OH), 3.85 (s, 3H, -OCH,),
3.66 (s, 3H, -OCH,), 2.15 (s, 3H, -CH3), and 2.13 (s, 3H, -CH3); and *C NMR (151
MHz, DMSO-d¢) 6 192.71 (1C), 161.73 (1C), 161.70 (1C), 161.38 (1C), 158.64 (1C),
143.24 (1C), 130.70(2C), 127.94 (1C), 124.34 (1C), 115.07(2C), 110.48 (1C), 108.23
(10), 107.57 (1C), 62.27 (1C), 55.84 (1C), 9.41 (1C), and 8.79 (1C).

[3}8124] 6] £ 90.8%

mp = 180 °C; TLC R¢=0.516 (n-hexane: acetone = 1:1); IR v, (cm); 3390.38,
3329.06, 2929.85, 1634.32, 1606.17, 1556.27, 1450.30, 1430.78, 1167.66, and
1110.33; 'TH NMR (600 MHz, CDCl;) 6 13.66 (s, 1H, -OH), 7.88-7.86 (d, ] = 15.61
Hz, 1H, -C=C-H), 7.83-7.80 (d, J = 15.67 Hz, 1H, -C=C-H), 7.57-7.55 (d, J = 8.46 Hz,
2H, Ar-H), 6.88-6.86 (d, J = 8.65 Hz, 2H, Ar-H), 5.30 (s, 1H, -OH), 5.21 (s, 1H, -OH),
3.66 (s, 3H, -OCH,), 2.15 (s, 3H, -CH3), and 2.13 (s, 3H, -CH3); and *C NMR (151
MHz, DMSO-d¢) 6 192.67 (1C), 161.70 (1C), 161.29 (1C), 160.51 (1C), 158.61 (1C),
143.90 (1C), 130.96(2C), 126.39 (1C), 123.18 (1C), 116.48(2C), 110.43 (1C), 108.19
(1C), 107.55 (1C), 62.25 (1C), 9.41 (1C), and 8.80 (1C).

[3}3}2] 7] 6 88.3%

TLC R¢ = 0.57 (n-hexane/acetone = 3:2); 'H NMR (CDCl;, 600MHz) 613.90 (s, 1H,
OH), 7.86 (d, J=15.47 Hz, 1H, -C=C-H), 7.81 (d, J=15.47 Hz, 1H, -C=C-H), 7.55 (d,
J=8.36 Hz, 2H, Ar-H), 6.69 (d, J=8.36 Hz, 2H, Ar-H), 3.65 (s, 3H, -OCH3), 3.03 (s,
6H, -N-(CH),), 2.15 (s, 3H, -CH;) , 2.12 (s, 3H, -CH;); *C NMR (CDCl;, 150 MHz) 6
193.2 (1C), 162.1 (1C), 159.0 (1C), 158.7 (1C), 152.1 (1C), 144.6 (1C), 130.5 (20),
123.3 (1C), 121.3 (1O), 112.1 (2C), 109.2 (1C), 108.9 (1C), 106.8 (1C), 62.3 (1C),
40.2 (2C), 8.4 (10C), 7.8 (10).

[2}3}2] 31] 8 93.7%

'H NMR (DMSO-d¢, 600MHz) 613.60 (s, 1H, OH), 8.07 (d, J=15.84 Hz, 1H,
-C=C-H), 7.96 (d, J=15.84 Hz, 1H, -C=C-H), 7.66 (t, J=7.64 Hz, 1H, Ar-H), 7.37 (q,
J=6.89 Hz, 1H, Ar-H), 7.18 (t, J=7.55 Hz, ,1H, Ar-H), 7.12 (t, J=9.41 Hz, 1H, Ar-H),
5.41 (s, 1H, OH), 3.67 (s, 3H, -OCH,), 2.15 (s, 3H, -CH3) , 2.13 (s, 3H, -CH;); *C
NMR (CDCl;, 150 MHz) 6 193.4 (1C), 162.3 (1C), 161.7 (d, J=255.19 Hz, 1C), 159.4
(1C), 159.1 (1C), 135.3 (d, J=2.93 Hz, 1C), 131.6 (d, J=8.71 Hz, 1C), 129.3 (d, J=3
Hz, 1C), 129.2 (d, J=6.38 Hz, 1C), 124.6 (d, J=3.58 Hz, 1C), 123.6 (1C), 123.6 (1),
116.4 (d, J=21.91 Hz, 1C), 109.1 (d, J=24.62 Hz, 1C), 106.7 (1C), 62.5 (1C), 8.4 (1C),
7.7 (1C).

()82 32] 55 95.8%

'H NMR (DMSO-d¢, 600MHz) 613.52 (s, 1H, OH), 9.60 (broad, 1H, OH), 7.93 (d,
J=15.65 Hz, 1H, -C=C-H), 7.73 (d, J=15.65 Hz, 1H, -C=C-H), 7.59-7.57 (m, 2H,
Ar-H), 7.50 (ddd, J=8.21 Hz, J=7.87, J=5.98 Hz, 1H, Ar-H), 7.28 (ddd, J=11.05 Hz,
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J=8.21 Hz, J=2.41 Hz ,1H, Ar-H), 3.59 (s, 3H, -OCHs), 2.06 (s, 3H, -CH;) , 2.01 (s,
3H, -CH;); 3C NMR (CDCl;, 150 MHz) & 192.2 (1C), 162.5 (d, J=243.91, 1C), 161.2
(10), 158.3 (1C), 156.7 (1C), 140.6 (d, J=1.65, 1C), 137.5 (d, J=7.75, 1C), 131.1 (d,
J=8.4, 1C), 128.2 (1C), 124.4 (d, J=2.28, 1C), 119.8 (d, J=20.68, 1C), 114.6 (d,
J=21.84, 1C), 110.2 (1C), 107.7 (1C), 107.1 (1C), 61.9 (1C), 8.9 (1C), 8.3 (1C).

[122]  [&}812] 37] 561 96.1%

[123]  'H NMR (DMSO-ds, 600MHz) 813.50 (s, 1H, OH), 8.22 (d, J=15.67 Hz, 1H,
-C=C-H), 7.95 (d, J=15.67 Hz, 1H, -C=C-H), 7.76 (dd, J=6.89 Hz, J=2.55 Hz, 1H,
-C=C-H), 7.44 (dd, J=6.81 Hz, J=2.28 Hz, 1H, -C=C-H), 7.33-7.28 (m, 2H), 3.65 (s,
3H, -OCH,), 2.15 (s, 3H, -CH,), 2.13 (s, 3H, -CH;); 3C NMR (CDCl;, 150 MHz) &
193.2 (1C), 162.2 (1C), 159.5 (1C), 159.1 (1C), 138.3 (1C), 135.6 (1C), 133.7 (10),
130.9 (1C), 130.4 (1C), 129.3 (1C), 127.8 (1C), 127.2 (1C), 109.2 (1C), 109.1 (1C),
106.7 (1C), 62.5 (1C), 8.3 (1C), 7.7 (10).

[124]  [8}8}4] 39] 48 95.5%

[125]  'H NMR (DMSO-ds, 600MHz) 813.67 (s, 1H, OH), 9.64 (broad, 1H, OH), 7.99 (d,
J=15.53 Hz, 1H, -C=C-H), 7.83 (J=15.53 Hz, 1H, -C=C-H), 7.63 (d, J=7.73 Hz, 1H,
Ar), 7.11-7.10 (m, 2H, Ar), 3.60 (s, 3H, -OCHS>), 2.41(s, 3H, -CHs), 2.30(s, 3H, -CH,),
2.06(s, 3H, -CHs), 2.02(s, 3H, -CHs); 3C NMR (DMSO-ds, 150 MHz) & 192.4(1C),
161.3(1C), 161.1(1C), 158.3(1C), 140.1(1C), 139.8(1C), 137.8(1C), 131.5(1C),
130.7(1C), 127.3(1C), 126.4(1C), 126.3(1C), 110.1(1C), 107.8(1C), 107.1(1C),
61.9(1C), 20.9(1C), 19.3(1C), 8.9(1C), 8.3(1C).

[126]
[127] B2y o] AAdE 2= 582l g 1R 1558 TA %= 3388 Al x5
e A7 28 A5y oS3} g,
[128] <A E 2>
129 OH
[129] OH OH
1 o~ 8 9
L R — e
POCI;, DMF HO OH  Znamalgam no OH DMS, K;CO;
Ho O 4 4.dioxane <o conc. HCI acetone
1,4-dioxane
98.4% 98 6%
A B 67.4% G
"o ~o o Ry
10 ; AN
B e, —
™0 < AGO, BRELD OH mnzﬁggzydg 07N NOH Ry
76.3%
H o CH30H o5

[130] <Hk-E |
[131] A7 <vbS 1 @A>9F S
[132]
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<Hk-S 8 THAI>

1000 mL ®] A ol 1% HC1 5=& <% 300 mL 3} Zn 30 g& ¥ oL wHbek 3 39 HCI
450 mL 2} mercury(Il) chloride(HgCl, 0.9 g)°ll ¥ a1 A2l A 7
A 2% zinc amalgam< = 1,4-dioxanes /\}49“3}04 A&
mmol) ¢} &1 1,4-dioxane(300 mL) &< o] ¥ 31 207+ L wksFA T}
B Z3E-S 0°CE YA 7] AL, 36% HCL 578 H (12 m
Ak lth, EHES 200 mLe| =& AF&8e] o 751, 300 mL4] ethyl
acetate® 8| A1 &} f-7] 8] S& &3 E3} NaCl 8402 A2 2 MgSO,
£ ol &sto] Azt A S Fstel &l & Al Ob— column
chromatography(n-hexane : acetone = 8 : 1)5 ©|-8-3}o] 2] slo] 2 zkAH o] 35}8}2]
G(1.717g, 67.4 %)& A AT}

mp 162-163 °C; TLC R; = 0.67 (n-hexane:acetone = 1:2); IR v, (cm') 3527, 3465,
3425, 2921, 2852, 1609, 1457, 1433, 1247, 1150; 'H NMR (DMSO-d¢, 300 MHz) &
8.62 (s, 2H, -OH), 7.76 (s, 1H, -OH), 5.92 (s, 1H, Ar-H), 1.86 (s, 6H, -CH;); “C NMR
(DMSO-dg, 150 MHz) 8 154.1 (2C), 153.2 (2C), 102.6 (1C), 94.6 (10), 8.7 (2C).

C
mlo r
m
A
o o
o,

<{k-E 9 Al

3}81 4 G(1.717 g, 11.14 mmol)<} potassium carbonate(K,COs, 6.1573 g, 44.55
mmol)E dry acetoneE ¥ o] 1 ¥, dimethyl sulfate (DMS 4.2154ml,
44.55mmol)S ¢ 8tal st E S B F A AT EFES L o2 AF] a1,
300mL 2] ethyl acetate = 8] A} g+ 2, 1% HCIF8 N 0.2 A o=t} §-7]-8 v
& B3 3} NaCl 789 & o] &3ato] A a1, MgSO,E o83t 1 xsk3it.
Z:L S5 ore] &ull & A| A 3Fal, column chromatography(n-hexane : acetone = 300 :

& ol&3te] el she] 2 ﬂ] 3}812] H(2.1550g, 98.6%)S & AT}

mp 152-155 °C; TLC R¢ = 0.69 (n-hexane:acetone = 3:2); IR v, (cm!) 2926, 1608,
1496, 1464, 1435, 1401, 1321, 1219, 1193, 1127; 'H NMR (DMSO-d,, 300 MHz) 6
6.41 (s, 1H, Ar-H), 3.77 (s, 6H, -OCH,), 3.57 (s, 3H, -OCH,), 1.98 (s, 6H, -CH,); 13C
NMR (DMSO-dg, 150 MHz) 6 157.2 (1C), 156.3 (2C), 109.9 (2C), 91.8 (1C), 59.7
(1C), 55.5 (20), 8.5 (20).

mESZ ml

<iH-g 10 9A1>

3}8} 4] H(2.1550 g, 10.98 mmol)©l] acetic anhydride(2.07 mL, 21.96 mmol)&
TH I} 89 L5 0°CE Y311, boron-trifluoride diethyl etherate(BF,Et,0,
2.7582 mL, 21.96 mrnol) S A7tst vk vhE2 525 90 °CE <] 3FR A 3A[1F

WRksEgl ), o] &, Hkg %~ A2-0 2 2138] 41, 300 mL 2] ethyl acetate =
sl st 2e)a 7] & FS 1% HCL 589, 53} £ 3} NaCl =& 91

ol-&ato] AL, MgSO,E o]-&sto] AxatAvt. Tk Firste] &l & Al 78tz
column chromatography(n-hexane)& ©|-83}¢] g 3}04 R A BT I -1 R
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1(1.8812 g, 76.4%)E Y AT}

mp 48-50 °C; TLC R; = 0.66 (n-hexane:acetone = 3:2); IR v, (cm™) 3440, 2941,
1621, 1454, 1417, 1364, 1318, 1283, 1198, 1171, 1120; 'H NMR (DMSO-d,, 300
MHz) 6 12.80 (s, 1H, -OH), 3.71 (s, 3H, -OCHs), 3.69 (s, 3H, -OCHs,), 2.65 (s,
3H,-COCHs;), 2.09 (s, 3H, -CH;), 2.03 (s, 3H, -CHj;); *C NMR (DMSO-dg, 150 MHz)
0203.8 (10), 163.2 (1C), 158.8 (1C), 156.7 (1C), 115.4 (1C), 114.8 (1C), 113.9 (10),
61.6 (1C), 59.9 (1C), 31.4 (1C), 8.7 (2C).

<8-S 11 @A

3}8H2] 1(0.5 g, 2.2296 mmol)E -l A Methanol 20 mLel] =<1 3,
benzaldehyde(0.273 mL, 2.6756 mmol)& # 7} $1 T}, ©] &4 ¢] 10 mL Methanol®]
=21 potassium hydroxide(KOH 0.3753 g, 6.6889 mmol)E 7}3F 5, 484 {F &<t

WEAT AT BEE-E-& 150 mL9] ethyl acetate = 8] A1 5}31 NH,Cl1 -8 100
mLE F3AZ 5, f77] 81 & =3 E3} NaCl 78 95 o] -&3Fo] Al H st
MgSO,E ol-&3tol A xsdtt 7t T ste] &1 & Al 718HaL, column
chromatography(n-hexane = n-hexane : acetone = 300 : 1)E o] &3} ¥-&] 5}
sheka g A 158 A AT

[3}8}24] 8] 8 90.1%

mp 89-91 °C; TLC Ry =0.71 (n-hexane:acetone = 3:2); IR vy, (cm!) 3447, 2941,
1629, 1580, 1449, 1416, 1342, 1285, 1218, 1158, 1113; 'H NMR (DMSO-ds, 300
MHz) 6 11.99 (s, 1H, OH), 7.82(dd, J = 8.83 Hz, ] =5.57 Hz, 2H, ArH) 7.69 (d, J =
15.70 Hz, 1H, C=CH), 7.66 (d, J = 15.90 Hz, 1H, C=CH), 7.29 (dd, J = 8.83 Hz, J =
8.82 Hz, 2H, ArH), 3.70 (s, 3H, OCHy;), 3.61 (s, 3H, OCHs;), 2.11 (s, 3H, CHj;), 2.06 (s,
3H, CH;); *C NMR (DMSO-d, 150 MHz) 6 193.7 (1C), 163.4 (d, ] = 249.09 Hz, 10),
162.1 (1C), 158.3 (10), 157.4 (1C), 142.3 (1C), 131.2(d, J = 3.06 Hz, 1C), 1309 (d,J
= 8.67 Hz, 2C), 126.7 (1C), 116.1 (d, J = 21.81 Hz, 2C), 115.4 (1C), 114.7 (1C), 113.5
(1C), 62.0 (1C), 59.9 (1C), 8.8 (10), 8.7 (1C).

[3}8}2] 9] 28 93.3%

mp 138-140 °C; TLC R; = 0.58 (n-hexane:acetone = 3:2); IR v, (cm!) 3369, 2924,
1627, 1606, 1553, 1512, 1348, 1261, 1141, 1108, 1023; '"H NMR (DMSO-d,, 300
MHz) 6 12.05 (s, 1H, -OH), 7.73 (m, 2H, Ar-H), 7.71 (t, J = 18.16 Hz, 2H, -C=C-H),
7.45 (m, 3H, Ar-H), 3.70 (s, 3H, -OCH,), 3.62 (s, 3H, -OCH,), 2.11 (s, 3H, -CHj;), 2.07
(s, 3H, -CHs;); *C NMR (DMSO-dg, 150 MHz) 6 193.8 (1C), 162.2 (1C), 158.4 (10),
157.4 (1C), 143.6 (10), 134.6 (1C), 130.7 (1C), 129.1 (20), 128.5 (2C), 126.8 (1C),
115.5 (10), 114.7 (10), 113.4 (1C), 62.0 (1C), 59.9 (1C), 8.8 (1C), 8.7 (10).

[3}8}2] 10] 55 89.7%

mp 83-85 °C; TLC R; = 0.74 (n-hexane:acetone = 3:2); IR v, (cm™) 3513, 2962,
1630, 1560, 1412, 1344, 1261, 1141, 1109, 1019; 'H NMR (DMSO-d, 300 MHz) 6



WO 2022/060169 PCT/KR2021/012820

[153]
[154]

[155]
[156]

[157]
[158]

[159]
[160]

22

12.12 (s, 1H, -OH), 7.67 (t,J = 16.97 Hz, J = 17.06 Hz, 2H, -C=C-H), 7.63 (d, ] =7.85
Hz, 2H, Ar-H), 7.27 (d, ] = 7.85 Hz, 2H, Ar-H), 3.70 (s, 3H, -OCH,), 3.61 (s, 3H,
-OCHs,), 2.35 (s, 3H, -CH,), 2.11 (s, 3H, -CH5), 2.06 (s, 3H, -CH;); “C NMR
(DMSO-dg, 150 MHz) 6 193.7 (1C), 162.1 (1C), 158.5 (1C), 157.4 (1C), 143.7 (1C),
140.8 (1C), 131.9 (1C), 129.7 (2C), 128.6 (2C), 125.8 (1C), 115.2 (1C), 114.7 (1C),
113.4 (1C), 61.9 (1C), 59.9 (10), 21.1 (1C), 8.8 (1C), 8.7 (1C).
[3}82) 11] 58:92.4%
mp 76-78 °C; TLC R; = 0.74 (n-hexane:acetone = 3:2); IR v, (cm™) 3535, 2960,
1630, 1560, 1458, 1416, 1344, 1280, 1194, 1142, 1111; 'H NMR (DMSO-d¢, 300
MHz) 6 12.14 (s, 1H, -OH), 7.69 (t, J = 18.42 Hz, 2H, -C=C-H), 7.66 (d, ] = 8.19 Hz,
2H, Ar-H), 7.33 (d, J = 8.19 Hz, 2H, Ar-H), 3.70 (s, 3H, -OCH,), 3.61 (s, 3H, -OCH,),
2.93 (septet, ] = 6.90 Hz, 1H, -CH), 2.11 (s, 3H, -CH3), 2.06 (s, 3H, -CH;), 1.23 (s, 3H,
-CHs»), 1.21 (s, 3H, -CHy;); *C NMR (DMSO-d¢, 150 MHz) 6 193.7 (1C), 162.2 (1C),
158.5 (1C), 157.4 (1C), 151.6 (1C), 143.7 (1C), 132.3 (1C), 128.7 (2C), 127.1 (2C),
126.5 (1C), 125.8 (10), 114.6 (1C), 113.3 (1C), 61.9 (1C), 59.9 (1C), 33.4 (1C), 23.6
(20), 8.8 (10), 8.7 (1C).
[2}314] 12] 6 94.8%
mp 77-79 °C; TLC R¢ = 0.69 (n-hexane:acetone = 3:2); IR v, (cm™) 3430, 2959,
1630, 1604, 1560, 1509, 1421, 1346, 1241, 1142, 1110; 'H NMR (DMSO-d¢, 300
MHz) 6 12.17 (s, 1H, -OH), 7.71 (d, J = 8.76 Hz, 2H, Ar-H), 7.63 (t, ] = 15.77 Hz, 2H,
-C=C-H), 7.09 (d, ] = 8.76 Hz, 2H, Ar-H), 5.26 (s, 2H, -CH,-0O-), 3.69 (s, 3H, -OCH3;),
3.61 (s, 3H, -OCHs), 3.38 (s, 3H, -OCHs), 2.11 (s, 3H, -CH35), 2.06 (s, 3H, -CHj;); B3C
NMR (DMSO-dg, 150 MHz) 6 193.6 (1C), 162.0 (1C), 158.9 (10), 158.5 (1C), 157.4
(10), 143.6 (10), 130.4 (2C), 128.1 (1C), 127.7 (1C), 124.7 (1C), 116.5 (2C), 115.3
(10), 114.6 (1C), 113.3 (1C), 93.7 (1C), 61.9 (1C), 59.9 (1C), 55.7 (1C), 8.8 (1C), 8.7
(10).
[3}814] 13] =€ 91.0%
mp 86-88 °C; TLC R; = 0.68 (n-hexane:acetone = 3:2); IR v, (cm™) 3430, 2936,
1628, 1605, 1556, 1510, 1421, 1348, 1256, 1172, 1141, 1110; '"H NMR (DMSO-dg,
300 MHz) 6 12.19 (s, 1H, -OH), 7.71 (d, ] = 8.78 Hz, 2H, Ar-H), 7.70 (d, J = 15.63
Hz, 1H, -C=C-H), 7.60 (d, J = 15.63 Hz, 1H, -C=C-H), 7.02 (d, ] = 8.78 Hz, 2H,
Ar-H), 3.82 (s, 3H, -OCHs;), 3.69 (s, 3H, -OCH,), 3.61 (s, 3H, -OCHs), 2.11 (s, 3H,
-CH,), 2.06 (s, 3H, -CHj3); *C NMR (DMSO-d¢, 150 MHz) 6 193.6 (1C), 162.0 (10),
161.5 (1C), 158.5 (10), 157.3 (1C), 143.9 (1C), 130.5 (2C), 127.8 (1C), 127.1 (1C),
124.2 (1C), 114.6 (20), 114. 6 (1C), 113.3 (1C), 61.9 (1C), 59.9 (1C), 55.4 (1C), 8.8
(1C), 8.7 (1C).
[2Feh4] 14] 8 90.3%
mp 138-140 °C; TLC R¢ = 0.58 (n-hexane:acetone = 3:2); IR v, (cm!) 3367, 2962,
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1627, 1606, 1551, 1512, 1439, 1348, 1261, 1141, 1108, 1022; '"H NMR (DMSO-dq,
300 MHz) 6 12.31 (s, 1H, -OH), 10.14 (s, 1H, -OH), 7.68 (d, ] = 15.49 Hz, 1H,
-C=C-H), 7.59 (d, ] = 8.58 Hz, 1H, Ar-H), 7.56 (d, J = 15.49 Hz, 2H, -C=C-H), 6.83
(d, J=8.58 Hz, 2H, Ar-H), 3.69 (s, 3H, -OCH,), 3.61 (s, 3H, -OCHs), 2.10 (s, 3H, -CH
1), 2.06 (s, 3H, -CHj;); *C NMR (DMSO-dg, 150 MHz) 6 193.5 (1C), 161.9 (1C), 160.3
(1C), 158.6 (1C), 157.4 (1C), 144.6 (1C), 130.8 (2C), 125.6 (1C), 123.0 (1C), 116.0
(20), 115.3 (1C), 114.6 (1C), 113.2 (1O), 61.9 (1C), 59.9 (1C), 8.8 (1C), 8.7 (1C).

[2}812] 15] 75 87.6%

TLC R; = 0.59 (n-hexane/acetone = 3:2); 'H NMR (DMSO-dg, 600MHz) 612.68 (s,
1H, OH), 7.72 (d, J=15.47 Hz, 1H, -C=C-H), 7.55 (d, J=15.47 Hz, 1H, -C=C-H), 7.57
(d, J=8.62 Hz, 2H, Ar-H), 6.75 (d, J=8.62 Hz, 2H, Ar-H), 3.69 (s, 3H, -OCH;), 3.62 (s,
3H, -OCHs;), 3.01 (s, 6H, -N-(CHj;),), 2.10 (s, 3H, -CHj;), 2.05 (s, 3H, -CH;); C NMR
(DMSO-dg, 600MHz) 6 192.9 (1C), 158.9 (1C), 157.3 (10), 152.1 (1C), 145.6 (1C),
130.6 (20), 121.7 (1C), 120.2 (1C), 115.1 (1C), 114.5 (1C), 112.9 (1C), 111.9 (2C),
61.8 (1C), 59.8 (1C), 39.6 (2C), 8.8 (1C), 8.7 (1C)

ko] A o) & uhz iz 31814 16 WA 2302 HAIHE SRS
Azshs A 23 BASY Bg3) gt

OH
OH OH
o~ 8 9
— 1 —— T
. J\ POCI;, DMF HO OH  Znamalgam o OH DMS, K,CO4
1,4-dioxane o) conc. HCI i acetone
1,4-dioxane
98.4% 98.6%
A B 67.4% G
~o 0 ~o o
"]
ACQO BF,Et,0 / ws K.COs  “Sor "o
76.3% acetone
H ’ 98.6% J
benza&dehyde jm
CH"’OH 16~23
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[171]  <¥Fg- 8 HAl>
[172] 7371 <ibg 8 @Al><F 25
[173]
[174]  <HFS 9 dHAl>
[175] 7] <ibg 9 @A>9F 25
[176]
[177] <Hk-g 10 ©HA]>
[178] 7371 <¥Eg 10 ©EA>9F &
[179]
[180]  <®HFS 12 ©HAI>
[181] 3}512] 1(1.8812 g, 8.389 mmol) 2} potassium carbonate(K,CO;, 1.3913 g, 10.06

mmol)E dry acetone®l] ¥ o] %<1 ¥ dimethyl sulfate(DMS, 0.9519 mL, 10.06
mmol)& T4 8t al aFF &t BT A Zvh ¥ & Aol A 48] AL 300
mL 2] ethyl acetate 2 8] 4 3+ ¥ 1% HCIGF-E N o2 A A} f7] v S&
=3 E3} NaCl 7842 o] &3] A a1, MgSO,E ©]-&3te] #3-5 A 78ttt
et FFoke] vl & A A5l column chromatography(n-hexane : acetone = 300 :
)= o] &3lo] Helste] B Aol 314 384 J(1.933g, 96.7%)2 A AT}

[182] 'H NMR (300 MHz, DMSO-dy) 6 3.71 (s, 3H, -OCHs), 3.69 (s, 6H, -OCH5), 2.66 (s,
3H, -COCH.»), 2.10 (s, 3H, -CHs), 2.04 (s, 3H, -CH,)

[183]

[184]  <¥H3 13 &>

[185] 3}812] J(0.25 g, 1.0492 mmol)E methanol 20 mLol| 88 A| 71 ¥ benzaldehyde
(1.259 mmol)E 7}t t}. o] &<l ¢f] 10 mL Methanol®l] = <! potassium
hydroxide (KOH, 0.1761g, 3.1471 mmol)S 7} &+ %, 48 A| 7+ & oF s HkA] AT}
HE-S-=-5- 150 mL2| ethyl acetate = 3] 2] &} 31, NH,Cl 5821 100 mLZ
SIAAT. /7] 1 T5 = E3} NaCl & & o] &3t Al FstaL, MgSO
sE ol &dte] RS A s A FFete] & E A 71 8L, column
chromatography(n-hexane =+ n-hexane : acetone = 300 : 1)E ©| & 3}04 -] 5h
shet2] 16 A 232 A3l

[186]  [3}312] 16] 56 93.1%

[187] 'H NMR (300 MHz, DMSO-dy) 6 7.34-7.26 (d, J = 16.17 Hz, 1H, -C=C-H),
7.11-7.05(d,J =16.13 Hz, 1H, -C=C-H), 7.87-7.2 (m, 2H, Ar-H), 7.28-7.18 (m, 2H,
Ar-H), 3.69 (s, 3H, -OCHs), 3.58 (s, 6H, -OCHs;), and 2.13 (s, 6H, -CH,); and *C NMR
(151 MHz, dmso) 6 194.36(1C), 164.72(1C), 163.06(1C), 159.07(1C), 154.24(1C),
144.17(1C), 131.56(1C), 131.50(1C), 131.20(1C), 131.18(1C), 128.75(1C),
125.03(1C), 120.51(2C), 116.49(1C), 116.35(1C), 62.00(1C), 60.17(1C), 9.59(2C).

[188]  [3}8}2] 17] 575:96.31%

[189] 'H NMR (300 MHz, DMSO-dg) 6 7.32-7.24 (d, J = 16.17 Hz, 1H, -C=C-H),
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7.14-7.05(d,J = 16.11 Hz, 1H, -C=C-H), 7.74-7.67 (m, 2H, Ar-H), 7.46-7.35 (m, 3H,
Ar-H), 3.70 (s, 3H, -OCHs), 3.58 (s, 6H, -OCH,;), and 2.13 (s, 6H, -CH,); and *C NMR
(151 MHz, dmso) 6 194.45(1C), 159.08(1C), 154.25(1C), 145.46(1C), 134.50(1C),
131.20(1C), 129.42(2C), 129.14(2C), 128.85(1C), 125.02(1C), 120.52(2C), 70.22(1C),
62.02(20C), 60.20(1C), 9.61(2C).

[3}oF4] 18] 781 92.1%

'H NMR (300 MHz, DMSO-dy) 6 7.28-7.21 (d, J = 16.19 Hz, 1H, -C=C-H),
7.07-7.00 (d,J =16.12 Hz, 1H, -C=C-H), 7.61-7.55 (d, ] = 8.23 Hz, 2H, Ar-H),
7.24-7.17 (d, J = 8.00 Hz, 2H, Ar-H), 3.70 (s, 3H, -OCH5;), 3.58 (s, 6H, -OCHj;), 2.32
(s, 3H, -CHs;), and 2.13 (s, 6H, -CH;); and *C NMR (151 MHz, dmso) 6 194.45(1C),
159.00(1C), 154.19(2C), 145.62(1C), 141.31(1C), 131.77(1C) 130.052C),
129.15(2C), 127.95(1C), 125.11(1C), 120.49(2C), 61.99(2C), 60.18(1C), 21.48(1C),
9.6(20).

[3}8H2] 19] 78 94.3%

'H NMR (300 MHz, DMSO-dg) 6 7.29-7.22 (d, J = 16.17 Hz, 1H, -C=C-H),
7.10-6.95 (d, J = 16.12 Hz, 1H, -C=C-H), 7.65-7.58 (d, ] = 8.20 Hz, 2H, Ar-H),
7.29-7.25(d, J = 8.10 Hz, 2H, Ar-H), 3.70 (s, 3H, -OCHs), 3.58 (s, 6H, -OCHs),
3.00-2.80 (septet, J = 6.96 Hz, 1H, -CH), 2.13 (s, 3H, -CHs;), 1.20 (s, 3H, -CH3;), and
1.18 (s, 3H, -CH3); and *C NMR (151 MHz, dmso) 6 194.40(1C), 159.01(1C),
154.22(2C), 152.04(1C), 145.53(1C), 132.19(1C), 129.28(2C), 128.04(1C),
127.41(2C), 125.10(1C), 120.48(2C), 61.98(2C), 60.19(1C), 33.82(1C), 24.002C),
9.61(20).

[3}312] 20] 58 92.9%

'H NMR (300 MHz, DMSO-dy) 6 7.27-7.17 (d, J = 16.11 Hz, 1H, -C=C-H),
7.02-6.93 (d,J = 16.23 Hz, 1H, -C=C-H), 7.70-7.62 (d, ] = 8.79 Hz, 2H, Ar-H),
7.06-7.0 (d, J =8.74 Hz, 2H, Ar-H), 5.23 (2H, -CH2-0-), 3.70 (s, 3H, -OCHs;), 3.58 (s,
6H, -OCHs;), 3.37 (s, 3H, -OCH3), and 2.13 (s, 6H, -CHs;); and 3C NMR (151 MHz,
dmso) 6 194.33(1C), 159.29(1C), 158.92(1C), 154.16(2C), 145.35(1C), 130.92(20),
128.03(1C), 127.09(1C), 125.21(1C), 120.46(2C), 116.83(2C), 94.12(1C), 61.97(2C),
60.18(1C), 56.18(1C), 9.61(2C).

[3}oF4] 21) 75 91.8%

'H NMR (300 MHz, DMSO-dy) 6 7.27-7.13 (d, J = 16.10 Hz, 1H, -C=C-H),
7.02-6.88 (d, J = 15.90 Hz, 1H, -C=C-H), 7.70-7.60 (d, ] = 8.70 Hz, 2H, Ar-H),
7.00-6.93 (d, J = 8.79 Hz, 2H, Ar-H), 3.79 (s, 3H, -OCH,), 3.69 (s, 3H, -OCHs), 3.58
(s, 6H, -OCHs5), and 2.13 (s, 6H, -CHs); and *C NMR (151 MHz, dmso) 6 194.33(1C),
161.88(1C), 158.88(1C), 154.14(2C), 145.58(1C), 131.03(2C), 127.05(1C),
126.66(1C), 125.27(1C), 120.45(2C), 114.92(2C), 61.96(2C), 60.18(1C), 55.81(1C),
9.61(20).
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[2}sh4] 22] =5 88.1%

'H NMR (300 MHz, DMSO-d¢) 6 10.09 (s, 1H, -OH), 7.20-7.10 (d, J = 16.07 Hz,
1H, -C=C-H), 6.91-6.83 (d, J = 16.01 Hz, 1H, -C=C-H), 7.56-7.48 (d, ] = 8.69 Hz, 2H,
Ar-H), 6.80-6.74 (d, J = 8.62 Hz, 2H, Ar-H), 3.69 (s, 3H, -OCHs), 3.57 (s, 6H, -OCH,),
and 2.12 (s, 6H, -CHs); and *C NMR (151 MHz, dmso) 6 194.26(1C), 160.65(2C),
158.81(1C), 154.12(2C), 146.14(1C), 131.22(2C), 125.71(1C), 125.34(1C),
120.41(20), 116.32(2C), 61.93(2C), 60.17(1C), 9.59(2C).

[8}8}4] 23] 58 78.3%

'H NMR (300 MHz, DMSO-d¢) 6 7.16-7.06 (d, J = 15.94 Hz, 1H, -C=C-H),
6.83-6.75 (d, J = 15.90 Hz, 1H, -C=C-H), 7.52-7.43 (d, ] = 8.90 Hz, 2H, Ar-H),
6.71-6.63 (d, J = 8.94 Hz, 2H, Ar-H), 3.69 (s, 3H, -OCHs), 3.57 (s, 6H, -OCH3), 2.98
(s, 6H, -NCH;), and 2.12 (s, 6H, -CHs); and *C NMR (151 MHz, dmso) 6 193.91(1C),
158.60(1C), 154.04(2C), 152.44(1C), 146.83(1C), 130.91(2C), 125.69(1C),
123.61(20), 121.58(1C), 120.34(2C), 112.20(2C), 111.31(1C), 61.89(2C), 60.17(1C),
9.61(2C).

AA A 2: DMC = A 2] Al ¥ =4 89l

Aol 19] DMC 54 9] Al 54 o 15 &R1st7] 9l8ke], C2C12 Al 0]
shrte] SIAE 1 EE 10uMe] S22 AR ST wo AAsHE, C2012
T Al 3E (myoblast) & 10% -F-Ef o} & % (fetal bovine serum; FBS)©| & 7}
DMEM(Dulbecco's modified Eagle's medium)el] A4 12} vl &gk 2-of], 29 2]

5 % (horse serum)©] 71 DMEMeO A 5 A ZF vl 4Fslo] 2 3A| 3 (myotube) 2
WA AT 128 A DMC 5= Al &8 A g 8thaL, 24 A 7E & QF ul 9F gk F-oll, Cell
Counting Kit-8(CCK-8) assay kit(Dojindo Laboratories)& ©]-&3}o] A 3% 54 &
A3t 4 &7 (Veh, negative control) 2. 2 = 1% DMSOE A & 3} U}
1 A3, 1 uMe| s 5l X 3= DMC Fr XA Eo] Al el A& <
XA eF o1, 10 uM e s 5ol A= A 3t o] ofs A E HA S
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2 Al o] 3: DMC f+ = A7} PPARy 840 o] W[ X[ &= G & &2l

PPARY(peroxisome proliferator-activated receptor gamma)+= 2] {F=0f 2] 3]

2] 3} 5 = AARRIAL R A, ol | 4] 34 ol vt A FRkg- o 2o §lof -
23 &S shi= Ao del A Qlt}h. 18] Al PPARyE 84 31A] 7]3= PPARY

A= ADRAEE A7) 5L, DT Fr e A AR A F ste] 3]sk ol
% X

[ vlZo] Qladl A S A2
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gtoll A Fehe iz ks vehiie, dehlu A EelEd daehg e
FAAZE B35S dehfol A8 b om X ud 5 ok 2l

tiate] o)A vt whebA], A Al o] 19] DMC f %A 7} PPARy &40 o] W[ X]5=
g &R13517] H6he], luciferase assay system(Promega)-& ©] -85} o}, H.t}
ZFAM| A=, Cos7 Al 3l 0.1 ug®] pPPRE-tk-luc reporterS 7} 21 )= plasmid 2}
0.1 ug®l PPARy#} & W E] S 279 (ransfection) A ZA v, “1e] 2L 2 7E ¥
Cos7 M| 3E0l Z+2F 10 uM 2] DMC =4 55 A 2] ¢k $ 24 Al {F 5ok
A ST A 2T 22 10 uM 9] rosiglitazone(Rosi)S A 2] 3t ). 18] a1
24 Al ZF 29l luciferase activity S ©]-83} o] PPARyS] 84S 43151t} o] &
REAHE A A ¥ ol mua g o] ANt ik BEOAR
eI B A A f-2 A -2 Student's t-test = ZFQ13F3 31, P < 0.050]H,
$42.2 ol 4ol Itk HestsIc 3 A3k 3 19 Yerisc

1ol veRd uke} o], 31812 2, 3,5, 15, 24, 25, 26, 31, 33, 34, 35, 36, 2 399
DMC =4 & °] PPARy2] 242 ZHH ol T7HATI= Ae FEA T I

A5 Foho], 291 U1 2 DMC #5405 °] PPARYS] 245 S7HA 7=
2pg A 24 B LER T, ol 1_1 7 (sensitivity) S S 771 =9
7, AR R ARA S0z ALET Tk AL g8 5 Uit

A A4 4: DMC =47 AMPK &4 o [ X = ¢ 3F &<l

AMPK(AMP-activated protein kinase)+= serine/threonine kinase 2] & 0.2 A 3%
W old A BEE A ek ol A AMTR LA = Baelth 1eal
AMPKe] 4 3Hs 22 2ol 2ad £ 371 % A8l o) 52 542
VBRI, 7holl A 2= )| 28 23 A A ko] SFAl A A Al A) 7 A HEAF AFS)
R A= AL 55 F7H = A2 el A Al gk, Az A ol M= A
A& A7, A7 WEr Al F A lasl ER]E ST 24 thdh
AP gkl X o) A& 47 dvkal S A dvk whebA, Al o 19] DMC
Fr=A 7 AMPK 84 o] 1 A3z &2 Felsty] Aste], A2 EXE S
AASFA T Bk AFAIBHAI =, C2C12 A A EE 10% F-Eiotd g o] H7Hd
DMEMell A 12} | &k 5ol 2% & 2d o] %4 7Fd DMEMOI A 5 A1k
W sto] A EZ F3PA T 18] ar e A el 10 uM 2] DMC

FEAE AL, 24 A T WG Foll, AEE F P 28
YA\ E o 88101 AI%E S Aslel S S 55 172 pAMPK
S} A (Cell Signaling Technology) 2} AMPK &} #|(Cell Signaling Technology) &
o1 8540] 12251 454 & Aokl st AMPKS) 2 5351, 4

270 Z = 1 mMO| AICARS AHE3F3 A, 9l ~| 2" ol &= 747} 9]
srprh @A 20 ugs o] &kl 1 754% 5 20 YEF AT

= 20f) el dle} o], oFA tl 2 2 ALE-$E Aicare} DMC+ 2¥ A=
AMPK 9| 24 & F7HA 71, 31844 3,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 19, 20,

>
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21,22, 23,24, 25, 26,27, 28,29, 30, 31, 32, 33, 34, 35, 36, 37, 38 % 392] DMC

EA L0 dA EFERT AMPK] 84S U2 F7HA 7= A S
gastlvk A7 AR g Fated, £ 2 o] DMC f %4 0] AMPKe] &4 &
T Al 2 AR E ol ke S EelE 5 A Th

[213]
[214]  AAl 5: DMC f=A7F A WAL A st v X &= o 3 &9l
[215]  A[W2k(fatty acid) THAFZF BI A4 <1 75‘ % Aol S AL, s

S 7= A o' g A QT w}a‘rﬁ, 2 A o] 12] DMC 54 7} A W4k
2bstol] of &g w X =4 Gl A Al abes S48 9184 Cc2C12
TAAEE 10% -EHlo} e % o] H71E DMEMoI A 12} 8] %3 o], 292]
8% o] A7 DMEMOI A 5 Uz ) &Fato lﬂxﬂﬁé il A 7 R S R=1 Ja
3| ZaAE0 10 MM/] DMC FEAE A el shaL, 24 A&t i oFgh 2-of],
L5 5ot g 58" A ]Eﬁta]o} -7 buffer(250 mmol/L
sucrose, 10 mmol/L Tris- HCl 2 1 mmol/L EDTA)E ©]-8-3}o] &8l (lysis)A| 71 -+,
0.2 mmol/L [1-“C]palmitate = x% 2] 8har 3 A Xt F ok WA T, 18] a1 o] w)
A S 14CO, S SAFAL, S H UCO, F2 WA T Ao g B A S e
A HAE 4beb&-S Bl skel ol 1 A s & 30 YER Sl
[216] I 390 YpER vle} Fol, 318k 2, 3,8, 9, 10, 11, 12, 13, 14, 17, 18, 19, 20, 21
23,24, 25,26, 2 292] DMC FEA &Eo] %A thZ 2 2 A8 Aicar, Rosi, %
DMC$} frAFeE A WAL 4E 8k &8 YER = A S glekglnl 4] A3 E
Foto], & W o] DMC fr= Al Eo] At AbstE S 7HA1A
A A3he] Xae g4 oz AT 5= = A& AT 4= Sl

-

[217]
18] AAldl 6: DMC £ EA SHHFIAE o] ol w A= Qg B
R1o]  FoHBEAE] F4 Lol AYAE, FUAHZE E ns) Aol

Zlegel] Al vhA = e ok whebA, A Al 12] DMC f 54 7} F
&= 3 gL A 3 (Rat aortic smooth muscle cells) 2] ©]-& ol V] x| = & gL
grelsl7] f1ste], 22 A 3£ 10 ng/mL4] PDGF(platelet-derived growth

factor)®} 1 uM 9] DMC 54 &2 A &) abar v oFstlth. 12 3L M9 o] &
HAEE SASAT 1 A3k = 400 YeRl it
[220] X 40 YER nEe} o], 3}812] 2,3, 4, 6, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22,
23,24, 25,26,27,28,29, 2 332] DMC =4 0] %A thzt o & ALg3t
Aicar, Rosi, @ DMC H.t} PDGFel 2|3t A3 o]l && U5 a4 o2 AA 3=
& sl A7 Ao E Fate], ¥ U o DMC fr =4 &0l
FEZAEo Gt o R o o] 5& A Aste] Tl A ) & tAA S
oA A3e g oz At 4= rhiz AL Fled 4 9}914.

o n m
St r:i il

el ©

[221]
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[222]

[223]

[224]

[225]

[226]

[227]

[228]

[229]

29

AN A 7:DMC F=A 7 SRR T A TN At n|X+= F&

i
0,

EulAs 5o oA A3k W) xv|d= ole] 34 2ol o s,

Y Fh ) 9] A 3ol A adhesion =2 E o] W& ¥ a1, o] 2 Q1sto] WA A9

Aztol F7hATE webA, A Ao 19 DMC =4 74 & 2] 9] A 3 €}

HATFA 2] Aol TS F=4] gR1str] flste], 3] Al ZHUVEC)®]

10 ng/mL2] TNFa9} 10 uM €] DMC Fr %= A& = €] 8har 24 A1 7k F ok nj ka3l o)

251 Ag7] m e &3 gl A 2 31 %] ¥ THP-1(human monocyte)

HATAEE H7batar 1 AlRE &9t F7Fm kit mi o] ghud &

A2 Z &N & o] &3to] AFE A FE AATHEE A A F 1, 7o
= WAl Z o P Al 2ol ek A 4w 45kl

1 A= & 50 YERH AT

50 LER ule} o), 3}8H4] 2, 3, 14, 16, 23, 24, 2 252 DMC 54 E0|

H

Sol R0l M TAES] S A% AL BAsALh 4] A2 Ffol
L IYeEAE EREEES ECEESERER RS ETEEE
FU4s 5 PAATOR A Ao BB 27 WYL AAT 5 Aok
A g 5 99l

A A4 8: DMC A 2] g4t3 g3 39l
7 /\}O] A2l Nrf2(NF—E2—related factor 2)= 3} sH&= A oL} Al E]r
7 wEH S w, A E Al Gl H ol dl s a s

>,
[
g
>,
é

&)
o %o 5L o 5+-8 L‘J—D]—ﬁ]—}j. ttgLL = S A skA] o v
= sloZ del A 2lth Keapl(Kelch-like ECH-associated protein 1)<
Nrf29l] "2 3}+35ho] proteasome©l] 9] g+ Nrf2 wHolal 53] (degradation) I} -
Frgeh Wbl R Nrf2 24 314 52 Nrf2 2 Keapl S 25-H H-2 A1 A, £ 9
Nrf27} 8 0 & o] %3}o] NQOI, HOl 53} & daks) vl d o] wd &
%7]—/\] 7:], ]:]] 1{1— ]:]] OL:{%/KC-} Z] I:Q—Zl—, bﬂ/K—] GLI:EZ. E:_,Q_ B—J/]—X—] o7 o ;(ﬂ o],L‘
Ao g gk wekA, A Ao 19 DMC #5417t 84ks) a3-&
Lhehli= A Shelshel o,
dapH o g2 A AEE ol gste] st Bt AhA| 6 Al =, HK-2(human
kidney proximal tubule epithelial cell) Al == 1 uM2] DMC =4 & A 8] 3tar
18 A gk &<t v kst lek. T1e) a1 7] vl ¢kl oll 500 uM ] H,0,5 7kt 6
Al ZF & W] &F3FA T}, o] F dichlorohydro-fluorescein diacetate(DCF-DA)E
ol-8-8ko] A% ) T AAROS)S] F& SAFAT. L Ak ¥ 6o
L ERH ST
%= 60l VERG uke} 3ol 81812 2,13, 16, 17, 23, 24, 2 259 DMC f =4 ]
o)A A Al 24 4FAE (reactive oxygen species; ROS)= ZAA 7| & A&
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[232]

[233]

[234]

[235]
[236]
[237]
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30

AA .
E5H Nrf2 @A o] F7hE =4 Zlstr] fsto], HK-2 Al 50l 1 uM 2]
= 24 A REEQE kSTt STl A vk 1, 3,8 R 24
PP
=

ST 1 A 570

5 700 vEhd vRef ghol, Al Aol A Nef2o] B A 2] F 3417kl 7H
ZohHglom, ol Eris ga s 4S Falshgln.

A 2= Qg fefl ZF Al E 2] HepG2 Al ol DMC 3= 3}18H4] 29]
St=ES 47 1 uMZE A2 ek o) Td e o2 M EAdskael St
Nrf2 g o] kg sk k¢l st qlet, o 2+t 0 2 = 3] @ & 2 B} (pioglitazone;
pio)E AR TE. L A= 5 8 R 90l 72 U ERY 913}.

5 82 9ol LRk vh e} o
A 27151, e

rSl
Zz —
N

>
0% .
Em
o
ol
£z
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N
o MY
HL
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W—t
S
lo &
o o
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DMC #=A &2 2174 2 7hof| A Nrf2
st 05 YER W, o] & Eoto] thekst
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=
Jrhs A el 5 e,

—1> r
O
32 OHH

>
>

1l 9: DMC = A9 in vive X & &3 9]

2 o] DMC /5= A 7F in vivooll A &= A 8 2| 5 a3 5 e A

7] §8le], arx] vk o] & 581 diet-induced obese(DIO) 7}~ 228

Fo] 2138 2 A18131 T 8523 2] DIO wh-$-2=0) £ 2 o] DMC 571 (30

mg/kg/day), ¥ 2 = 2] EF=(30 mg/kg/day), ™ E 3 T (metformin; Met)(200

mg/kg/day)S 247 3 FE vl d B FA S AL, AR F 25 Foll =

Intraperitoneal glucose tolerance testIPGTT)E A A3} a1, 357 o = 25

SHEAMAIZ] & 24 & g 55t A& ATt | H & (Veh) & 23

AR &N T FoAstlt 7h2be] A2 6-7 nhe] o] vpe-~E
ol-gsto] A AR o, BE AEE Y AL, AR, A A B e o

tf gt 7hol =l Attty 9 & %% A8 &2 A Y3 dACUC)el o 3

SAH A} F-o 7[ghe) wE v AzS 179 402 SA45R a1, 1

A= 5 109 Y ERH AT Glucose tolerance test 2 3= 5= 1191 YERH A 01,

otel A} o] o) £ 5 ¥ gastrocnemius muscle(GM)-S- ©]-8-35}¢]

AR SHE(FAO) S 54 8 A b= & 120 Ve At 18] a1 54 11

S |83} Nile Red staining= A A|8Fo] 7F 22 o] At 4 AL &

ek 1 A= = 1390 YER LT
5= 1000 vFERd upe} 3ol E kg o DMC %=

A uk2Alolo of gt -5 Al S A A | A& Eed
5 1100 YR vpe} 3ho], E kg o DMC

0 r
Ot
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Ot

>
o
N
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(37811 37] 8182 132 FA ¥ = 24t sl o] EE A 61| B A]-3'5- 1] W Bl 9]
FEA L= ol5e FH R FEITE e rRAAT LR
EGHohaz, thAbE ko] ol i X B8 ofeh A 2=
[shebA 1]
N

371 3}shA] 19 A,

R R R= A7 5 ¢4 0 & &to]| =5 A]7[(OH), 5 -A] 7[(OCH;; OMe),
| = A] H] & A] 7] (OCH,OCH;; OMOM) 3= 2FSEA] 7] o] a1,

R, WA Rsi= 4 54 o2 32 A4, F4H), T52(D),

8Fo] EEA7I(OH), Aol 271 (SH), oFr] =7 (NHy), #| #F =

H| X $HE(C1-CL0 43 obv] 7], X] 8k H5= B[ A 2h¥l C1-C10 =AY,
X gk = B2 3HE C1-C10 €2 7], 28 == v X 3 C2-C10 €A,
X8k = v X 3k C2-C10 €71d, 2 X 3F 1= v %] $E C6-C20

ol 7] & o] Foxl ol A B E = o == shitol AL,

A7) 23 e R e SR Ay YE-Y] UERY],

sto] =S A7), 7hEE V], o ~E| 2 7], o]u| = 7], o}y 7],
SEUFALO| BY], GFAV], oS A V], G EIS A V], o HE S A] V],
A Z A Y], ol e Z AV, AEY], FAav], &4V, AE2LA7],
AADY], &7 D], o} H Y], ol 2], o} 2UA I Y], & el H Y],
AZolnl 7], ol Zolnl 7], g H 2ol Holrl 7], o} Holrl 7],
old Z 7|, D E 2] 7| & o] Fo{ x| ol A el H 17] o] /<]
x| 8L 2 X3} = W] %] 3HE Ao,

R, ¥ R7} POl EHAI 7Y W Ry, Ry B Ry 7427 oF .,

48 2] Al 1l dolA,
2 1R A E] = 24T sl o] B 5 A6 F A]-3'5 - T H E 2 L 9]
FZA = 3hsh2] 2 WA 31812 392 o] Fo Xl O R HE] A= o -
o] ghgh= L= ol 9] ofetH o= FFThe e ¢1<l, of e
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LA EE MA Ol Folshz G E EFeh= A o =
A=
[shebA 1]

R1 Ry Rs

R, HR,= A7 52 2= sto] =5 A 7](OH), ™| 5+ 71(OCH;; OMe),

) & A] ]| 5 A] 71 (OCH,0CH;; OMOM) = &5 A] 7] o] a1,

R, A Rz 47 594 02 2230 9, F4(H), $520),

Sto]l =5 A1 Z](OH), Aol = 71(SH), oFP| :=7](NH,), A] $F =

1] X HE(C1-C10 &) o}v| 7], X3 5= H] X 35 C1-C10 &A1 7],
= HIA g C1-C10 &4 7], A gk H4= B A ke C2-C10 €7,

sk fo= B X Sk C2-C10 €71d, F A8 B3= H| X 3 C6-C20

7|2 o] Folxl ol A A E = of = shifolaL

of
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