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Synthesis of Anti-inflammatory 2'-Hydroxychalcone Derivatives

Young Sook Lee and Hak Sung Kim”
College of Pharmacy, Institute of Pharmaceutical Research and Development, Wonkwang University, Iksan 570-749, Korea

Abstract — It was reported that the potency of TMMC derivatives was related to the presence of the 2'-hydroxy group on
the A ring. Also, 4-dimethylamino group on the B ring lowered the anti-inflammatory potency of the chalcones. We syn-
thesized various derivatives of 2'-hydroxy chalcones having other substituents on B ring. The synthetic derivatives showed
the more potent anti-inflammatory effect, comparable to that of the TMMC derivatives reported previously.
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Fig. 1 - The structures of chalcone derivatives.
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R=Hor MOM
Fig. 2 - The target derivatives of 2'-hydroxychalcone and 2'4'-
dihydroxychalcone.

ARG 227 )7F Z2] GSH ¥7Hzo] AARR: 58 =50
GSHO| 145 A&A o7 fAaH 7] wiel 20= 374
Fr}, o] itH diEoN %= B 1E]9] 4-dimethylamino 1
o EAPE 22 IHT anE UEths A7 94 o)
o] 7PE 7INke R § oS3} wol Woj Atk sk 2007w}
200812 ATAE X)) W3S W 2-hydroxy 152 A
7} Z2e) FAF ave] Wi FpFojehs 2L & 5 9Tk
2-Hydroxy 1E5°] A= 1—~J+ Z2ATS HAEEA GSHE
F7MES-(Michael additionys FZIA7]= A2 48k St
2-Hydroxy 135-2] 23gkol| thgh 7&%—% A7) 915 A= 2008
o Wz ek 2-Hydroxy 15 GSHJ Michael %-7}3F

rL

J}Nm

-2 ZHSHA|HE o)A 2lolE HE 152 ortho 91X AEY]
9l Bgow gz =S ¢HEA 7= &9t 9loj4 GSH
YA ES GSSGE WA= ks asitt? GSHE A

SAA GSSGE WEA]7 1—5 A5 v AT ake 1
7] 3 2-hydroxy 152 2-methoxy 135 °.%F Hlo] A
a7E 4% A3 2-hydroxy 150l S Wl vlsl] &t
A Holxl Zhe e 5= QUolt) 1 Al oldE At
£ EUiZ A 2| 2-hydroxy 18-S Tl A 11212 4%} 69
xeF B aEjelA] 2 g3 HoFgld vkt AdAE =
J3t FeAlE sl 1 FHSE ﬁP woron Fxs} 3¢
= 5ol WAE welaAt sisivk(Fig. 2).
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Alef & 717]

B A8o]] ARg3E A]eke- Aldrich-Sigmadilk] FlEll o, 5
= 4 AgaEnEgdug gl A SdsstE)ETE T

gk S8lE Sl 2 HEe WAlS ARA ool 1
o2 ARgSRSiTh gl Sagallel ois) Hee] 11z 4
SRS Agsio] Lol 215 o)g3lsith. 'H-NMRS JEOL
ECLITSE-500 Spectrometer(500 MHz)E AR-sto] 74351530
] BC.NMRS UH-3%5 S22 tetramethylsilane(TMS)S A}
galglet. #4148 vk g 2ukE 789 (TLC)E Merck A1#<1
AE]7F A 60F,5,5 AHEsH L, AW AP IR rtE T8 9=
Merck #3591 Kieselgel 60(70-200 Mesh)E ARE-s}itt.

2' 4-Dimethoxymethoxy-6-hydroxyacetophenone (1) —
2'4,'6'Trihydroxyacetophenone(4.0 g, 21.49 mmol)®} N,N-di-
isopropylethylamine(5 m/, 33.4 mmol)= CH,Cl,(20 m)°l| -3l
A1Z1 g-Ho]l chloromethyl ether(4.07 ml, 53 mmol)S 0°CellA]
AR5] s 2o Lol 12417 Bk mukek F ukg
Eol SH10m)E Yol =] chloromethyl etherE 13}
Aot W23 ES SR (100 m)E) ethyl acetate(150 ml) &
Zof| ARl & 57158 Felslal 52 ethyl acetate(50 m/)
2 ] FETh 715S B F 10% QS EF T8
Bom)oR F ®leol AA Aojuii Fej¥ fee F b
EFOR AXAPT|IL ofifeto] ofodls kst ol
Fras A7l A9 =2rlE 1205 (n-hexane/ethyl acetate=
5: D= F2] gAslo] di-MOM chalcone 1(5.3 g, 88%)2 J3ict.

"H-NMR(500 MHz, CDCl,) § 6.2(s, 2H), 5.23(s, 2H), 5.14
(s, 2H), 3.49(s, 3H), 3.44(s, 3H), 2.63(s, 2H).

1-(2-Methoxy-4,6-bis(methoxymethoxy)phenyl)ethanone
(2) - NaH(60% in oil, 310 mg, 7.8 mmol)s- THF(@ m)°ll &
Al7]1aL 0°CE Y37kst 5 3H3hE 1400 mg, 1.5 mmol)2]
THF(G ml) &8 FA1E o83l 5it {hell 24 T7]'°]'°d‘:]'
G 7 o] HE A8 RIS T et 25 olk] dimethyl-
sulfate(156 w/, 1.65 mmol)E HH3| FAZIZ F751 ) 24
3k E_E & 25ollM wRiskar ‘?:QO] HAE 5 SHT0.5m)

5

= =] NaHE 3]sl vt S (20 m/) <}
ethyl acetate(50 ml) 5 I —rHH 121 3 71
S ethyl acetate(20 m)E ThA| FE3I8ICh 77

Tv
(o3

10% FEHES S8 m)CE F o] ZA Aol ¥2)
A 58 P MRIEFOR AZAY|1L of3fale] ofolg 7

PEFsIeIt) Folxl e AP Ay a=viE 729 (n-
hexane/ethyl acetate=3 : 1)Z “gAI5to] 3= 2(265 mg, 63%)
MT;]-.

"H-NMR(500 MHz, CDCl,) § 6.50(d, 2H, /=3.7 Hz), 5.11~
5.14(m, 4H), 3.44~3.46(m, 9H), 2.49(s, 3H).

(E)-1-(2-methoxy-4,6-bis(methoxymethoxy)phenyl)-3-(4-
methoxyphenyl)prop-2-en-1-one  (3a) — 1-(2,4,6-Tris(methoxy-
methoxy)phenyl)ethanone 2(200 mg, 0.7mmol)?} potassium
hydroxide(393 mg, 7 mmol)E methanol(10 m/)o]l &-3jA]71
AF2-o)| A p-anisaldehyde(0.08 ml, 0.7 mmol)Z F7}13FIch. Al

ARE ERE ke 3 RES-EukE ZRKERSIaL e <Alel] ethyl
acetate0 m)E ¥ 11 5% HCIB ml), =7 @B m)e} brine(8
m)E ASHOE Ashsich, RelR 7158 T bR
o AzA| 1L oufsle] ool FSEsEESIGIL. ol
52 Ay AgaEelE Ty (n-hexane/ethyl acetate=2:1)
2 A8l 3HE 3a(230 mg, 80%)S ATt

J. Pharm. Soc. Korea



AATAINE ZH= 2- 0| =BAIRE A9 3 369

IR(neat, cm™) 3399, 1597, 1018; 'H-NMR(500 MHz, CDCl,)
8 747(d, 2H, J=8.7Hz), 7.31(d, 1H, J=16.05Hz), 6.88(d,
2H, J=9.15Hz), 6.85(d, 1H, /=16.05Hz), 6.49(d, 1H, /=18
Hz), 6.35(d, 1H, J=1.85 Hz), 5.18(s, 2H), 5.09(s, 2H), 3.81(s,
3H), 3.74(s, 3H), 3.49(s, 3H), 3.36(s, 3H); *C-NMR(125 MHz,
CDCly) § 194.6, 1616, 159.8, 1559, 144.9, 1302, 130.2,
127.7, 127.0, 114.4, 114.1, 96.1, 94.7, 94.1, 56.4, 56.3, 56.0,
55.5.

#3b-30°] tst A3 7g 2 'H-NMRY BC-NMR #Ate= A
=Ro] HarEle] §lojl? B =Roxi= A|9)alglt).

(E)-1-(2-hydroxy-6-methoxy-4-(methoxymethoxy)phenyl)-
3-(4-methoxyphenyl)prop-2-en-1-one (4a) - 3a(0.06 g, 0.18
mmol)= MeOH(0.5 m)°ll 8314121 % 3N HCI(0.05 m)= 7+
§F  REES ARRolA 243 Bt wteleh. RESERES
eds] skt A bE A A ametE 8] (-
hexane/ethyl acetate=5: )= #5101 313+ 4a(42 mg, 78%)
£ 43Ut

IR(neat, cm™) 3361, 1624, 1044; "H-NMR(500 MHz, CDCl,)
8 7.79Gs, 2H), 7.57(d, 1H, /=8.7 Hz), 6.93(d, 2H, /=8.7 Hz),
6.26(d, 1H, J=2.2Hz), 6.07(d, 1H, J=2.2 Hz), 5.20(s, 2H),
3.92(s, 3H), 3.85(s, 3H), 3.48(s, 3H); C-NMR(125 MHz,
CDCly) & 1929, 167.8, 163.6, 162.6, 161.5, 142.7, 130.5,
130.3, 128.3, 125.2, 114.4, 107.1, 96.7, 94.1, 91.8, 56.6, 56.0,
55.5.

(E)-1-(2-hydroxy-6-methoxy-4-(methoxymethoxy)phenyl)-
3-(3-hydroxyphenyl)prop-2-en-1-one (4b) —4be°l] that 4
W 4a%] A W FUsHAl 2-851o] 4b(53 mg, 45%)=
AUt

IR(neat, cm™) 3339, 1645, 1328, 1045; 'H-NMR(500 MHz,
CDCly) & 7.86(d, 1H, /=15.6Hz), 7.72(d, 1H, /=15.6 Hz),
7.19(d, 1H, J=7.6Hz), 7.07(s, 1H), 7.85(d, 1H, /=7.6 Hz),
6.27(d, 1H, /=23 Hz), 6.07(d,1H, /=23 Hz), 5.20(s, 2H),
349(s, 6H); “C-NMR(125MHz, CDCl) & 192.9, 167.9,
163.9, 162.8, 155.9, 142.1, 137.3, 130.2, 128.0, 121.4, 117.3,
114.7, 107.1, 96.6, 94.1, 91.9, 56.6, 56.0.

(E)-1-(2-hydroxy-6-methoxy-4-(methoxymethoxy)phenyl)-
3-(4-nitrophenyl)prop-2-en-1-one (4c) —4coll th+ d=pg
< 4a°] 3 W FUsA 28380l 4c(46 mg, 54%)E ¢
Ark.

IR(neat, cm™) 3364, 1048; "H-NMR(500 MHz, CDCl,) § 8.46
(t, 1H, J/=2.0 Hz), 8.23~8.21(m, 1H), 7.98(d, 1H, /=15.6 Hz),
7.87(d, 1H, /=78 Hz), 7.77(d, 1H, J/=15.6 Hz), 7.61~7.58(m,
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1H), 6.28(d, 1H, /=2.0Hz), 6.09(d, 1H, /=2.0 Hz), 5.21¢s,
2H), 3.95(s, 3H), 3.49(s, 3H).

(E)-3-(2,4-dimethoxyphenyl)-1-(2-hydroxy-6-methoxy-4-
(methoxymethoxy)phenyl)prop-2-en-1-one (4d) —4d°l] ti
3 PHIIE da2) B P BU BE310] 4dUlmg,
67%)s AT

IR(neat, cm™) 3357, 1624, 1205, 1047; 'H-NMR(500 MHz,
CDCly) d 7.84(d, 1H, /=15.7Hz), 7.70(d, 1H, /=15.7 Hz),
6.75(d, 2H, /=2.5Hz), 6.51(t, 1H, J=2.5Hz), 6.26(d, 1H, J=
2.3 Hz), 6.07(d, 1H, J=2.3 Hz), 5.20(s, 2H), 3.91(s, 3H), 3.48
(s, 9H); C-NMR(125 MHz, CDCly) § 192.9, 167.9, 163.8,
162.7, 161.1, 142.4, 137.5, 128.2, 106.5, 102.2, 96.7, 94.1,
91.9, 56.6, 56.0, 55.5, 51.0.

(E)-1-(2-hydroxy-6-methoxy-4-(methoxymethoxy)phenyl)-
3-(4-(methylthio)phenyl)prop-2-en-1-one (4e) —4e°l tj &t
TG 4a2] A W w8k #8501 4e(35mg,
70%)s AArt.

IR(neat, cm™) 3358, 1624, 1420, 1044; 'H-NMR(500 MHz,
CDCly) & 7.86(d, 1H, /=15.6Hz), 7.76 d, 1H, /=15.6 Hz),
7.52(d, 2H, J=8.6 Hz), 6.26(d, 1H, /=2.7 Hz), 6.07(d, 1H, /=
2.7Hz), 5.20(s, 2H), 3.92(s, 3H), 3.49(s, 3H), 2.51(s, 3H);
BC.NMR(125 MHz, CDCly) & 192.8, 167.9, 163.7, 162.7,
142.2, 1419, 132.2, 1289, 1265 127.1, 107.1, 96.7, 94.2,
91.9, 56.6, 56.0, 15.3.

(E)-1-(2-hydroxy-6-methoxy-4-(methoxymethoxy)phenyl)-
3-m-tolylprop-2-en-1-one (4h) —4h°]l that T4 7174LE 4a9)
T Y FUsA 4881 4h(B4mg, 54%)F AT

IR(neat, cm™) 3325, 1629, 1420, 1043; 'H-NMR(500 MHz,
CDCl,) & 7.88(d, 1H, J=15.6 Hz), 7.77(d, 1H, /=15.6 Hz),
743(d, 1H, /=78 Hz) 7.41(d, 1H, /=79 Hz) 7.31(t, 1H, /=
7.8 Hz), 7.21(d, 1H, /=78 Hz), 6.27(d, 1H, /=2.0 Hz), 6.07
(d, 1H, J=2.0 Hz); C-NMR(125 MHz, CDCl;) § 193.0, 167.9,
163.7, 162.7, 142.8, 138.6, 135.6, 131.1, 129.4, 128.9, 1274,
125.5, 107.1, 96.7, 94.1, 91.9, 56.6, 56.0, 21.3.

(E)-3-(3,4-difluorophenyl)-1-(2-hydroxy-6-methoxy-4-
(methoxymethoxy)phenyl)prop-2-en-1-one (4n) — 4n°] tiit
T2 4al] 9 WU FskAl 48-5ko] 4n(45 mg,
%)y 23Ut

IR(neat, cm™) 3334, 1622, 1422, 1044; "H-NMR(500 MHz,
CDCly) & 7.76~7.81(m, 1H), 7.67(d, 1H, J=15.6 Hz), 7.39~
7.43(m, 1H), 7.30~7.32(m, 1H), 7.22(q, 1H, /=6.8 Hz), 6.27
(d, 1H, J=2.3 Hz), 6.08(d, 1H, /=2.3 Hz), 5.20(s, 2H), 3.39
(s, 3H), 3.92(s, 3H); “C-NMR(125MHz, CDCl;) & 192.4,
171.3, 167.9, 164.0, 162.7, 140.0, 132.9, 128.6, 125.3, 117.9,
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116.4, 106.9, 96.7, 94.1, 91.9, 60.5.
(E)-1-(2,4-dihydroxy-6-methoxyphenyl)-3-(4-methoxy-
phenyl)prop-2-en-1-one (5a) —4a (0.03 g, 0.07 mmol)E- o}A|
E(0.5mhell £314171 F 6N HCI(0.05 m)E 71t F nks-E-S
7ol IARE FRF wkekinh WReEES ks s
Fota AAE Ag7bA Ay 32 ekE 73 9 (n-hexane/ethyl
acetate=2: D= A5l 3}8E 5a(12 mg, 58%)= At
IR(neat, cm™) 3356, 1642, 1381, 1045; "H-NMR(500 MHz,
CDCly) & 10.31(s, 1H), 7.77(d, 1H, /=15.6 Hz), 7.68(d, 1H,
J=15.6Hz), 7.68(d, 2H, /=89 Hz), 7.02(d, 2H, /=89 Hz),
6.01(s, 1H), 3.85(s, 3H), 3.81(s, 3H); C-NMR(125 MHz,
CDCly) & 1969, 1704, 1683, 166.4, 165.6, 146.9, 135.5,
132.9, 130.3, 119.9, 112.1, 109.8, 96.3, 61.0, 60.7.
(E)-1-(2,4-dihydroxy-6-methoxyphenyl)-3-(3-hydroxy-
phenyl)prop-2-en-1-one (5b) —5bel| T3t 7L 5a°] §
3 W3 FAsHAl A8sto] 5b(15 mg, 54%)= FSITt.
IR(meat, cm™) 3417, 1704, 1362, 1092; 'H-NMR(500 MHz,
CDCly) & 9.67(s, 1H), 7.84(d, 1H, /=15.7Hz), 7.58(d, 1H,
J=157Hz), 7.26(t, 1H, J=89Hz), 7.12(d, 1H, /=79 Hz),
7.06(s, 1H), 6.84(1H, dd, J=2.2 Hz), 6.01(s, 1H), 3.86(s, 3H);
BC-NMR(125 MHz, CDCly) & 1969, 1704, 165.7, 163.0,
146.8, 141.6, 135.4, 132.7, 124.9, 122.8, 119.5, 112.1, 109.3,
96.4, 61.0.
(E)-1-(2,4-dihydroxy-6-methoxyphenyl)-3-(2,4-dimethoxy-
phenyl)prop-2-en-1-one (5d) — 5d°l] th3l eHdzpgdL 5a0] ¢
4 e BdeA A8slo] 5d(21 mg, 45%)F Pt
IR(neat, cm™) 3341, 1638, 1383, 1044; 'H-NMR(500 MHz,
CDCly) & 7.86(d, 1H, /=15.7Hz), 7.58(d, 1H, /=15.7 Hz),
6.85(d, 2H, /=2.8Hz), 6.57(t, 1H, /=23 Hz), 6.02(s, 1H),
3.84(s, 3H), 3.79(s, 6H); *C-NMR(125 MHz, CDCl,) § 197.0,
170.2, 168.7, 166.0, 165.7, 146.4, 142.3, 133.7, 112.1, 111.4,
109.9, 107.5, 96.3, 61.0, 60.6.
(E)-1-(2,4-dihydroxy-6-methoxyphenyl)-3-(4-(methyl-
thio)phenyl)prop-2-en-1-one (5e) —5e°ll st 343352 5a
9] 2 W} sdsHAl #-85to] 5e(23 mg, 56%)= VULt
IR(neat, cm™) 3357, 1645, 1382, 1044; 'H-NMR(500 MHz,
CDCly) 8 7.84(d, 1H, J=15.1Hz) 7.63~7.66(m, 4H), 7.31(d,
2H, J=16.1Hz), 6.01(s, 1H), 3.85(s, 3H), 2.51(s, 3H); “*C-
NMR(125MHz, CDCl;) § 196.8, 170.4, 168.5, 165.6, 146.8,
146.4, 136.7, 134.1, 131.8, 131.0, 112.1, 109.8, 96.3, 19.5.
(E)-1-(2,4-dihydroxy-6-methoxyphenyl)-3-(2,5-dimethyl-
phenyl)prop-2-en-1-one (5f) — 4£(0.04 g, 0.07 mmol)E o=
(0.5 mlell 434171 & 6 N HCI(0.25 m)E 75t & Rks-E-S

2o 1R B ST MSERES 48] PUSF

Sl RS A2 AY A2 elE 129 (n-hexane/ethyl acetate
=2: DE FAlslo] 335 5632 mg, 46%)5 VU

IR(neat, cm™) 3338, 1646, 1383, 1044; 'H-NMR(500 MHz,
CDCly) & 7.87(d, 1H, /=159Hz), 7.79(d, 1H, /=159 Hz),
7.47(s, 1H), 7.12~7.17(m, 3H), 6.02(s, 1H), 3.85(s, 3H), 2.37
(s, 3H), 2.31(s, 3H); “C-NMR(125MHz, CDCl;) & 193.1,
167.8, 163.7, 162.7, 140.5, 135.7, 134.9, 134.1, 130.9, 130.8,
128.4, 1274, 107.1, 96.7, 94.1, 91.9, 56.0, 21.2, 19.6.

(E)-1-(2,4-dihydroxy-6-methoxyphenyl)-3-(4-fluoro-
phenyl)prop-2-en-1-one (5g) — 5g°l| thst J3g-2 52 &
A w3 FUsHA 48310 5g(45 mg, 49%)E AT

IR(neat, cm™) 3339, 1630, 1345, 1046; "H-NMR(500 MHz,
CDCly) 6 7.85(d, 1H, /=15.7 Hz), 7.80(dd, 2H, /=45, 8.7 Hz),
7.68(d, 1H, /=15.7Hz), 7.30¢t, 2H, /=9.1Hz), 6.01(s, 3H);
BC.NMR(125 MHz, CDCly) § 196.8, 170.4, 1682, 1673, 165.7,
145.3, 136.0, 1359, 132.9, 1214, 121.3, 112.1, 109.8, 96.3, 61.0.

(E)-1-(2,4-dihydroxy-6-methoxyphenyl)-3-(4-ethyl-
phenyl)prop-2-en-1-one (5i) - 5i°ll t3t 742 5] 3
R s8] 285to] 5i(35 mg, 69%)E YAt

IR(neat, cm™) 3361, 1645, 1382, 1045; 'H-NMR(500 MHz,
CDCly) & 9.59(s, 1H), 7.95(d,1H, /=15.2 Hz), 7.86(d, 1H, /=
152 Hz), 7.55(d, 2H, J=7.5Hz), 6.07(s, 1H), 3.90(s, 3H),
2.70(q, 2H, J=3.1Hz), 1.27(t, 3H, J=7.1 Hz); *C-NMR(125
MHz, CDCly) & 192.7, 164.6, 163.7, 162.0, 147.3, 143.8,
133.0, 128.8, 128.6, 125.9, 106.9, 93.1, 56.0, 29.0, 15.5.

(E)-1-(2,4-dihydroxy-6-methoxyphenyl)-3-(4-propoxy-
phenyl)prop-2-en-1-one (5j) - 5j°l thet F4J3d2 562 T4
W FUskA A8ste] 5521 mg, 78%)E AIUTE.

IR(neat, cm™) 3333, 1603, 1424, 1044; 'H-NMR(500 MHz,
CDCly) & 7.85~7.76(m, 2H), 7.55~7.34(m, 2H), 6.91~6.80
(m, 3H), 6.07(d, 1H, /=2.0 Hz), 3.96~3.82(m, 5H), 1.83(s,
2H), 1.03(s, 3H); “C-NMR(125 MHz, CDCl;) § 192.5, 164.7,
163.6, 161.9, 161.3, 143.9, 130.4, 130.2, 128.0, 124.2, 115.0,
107.0, 93.0, 91.2, 69.8, 56.2, 22.6, 10.6.

(E)-3-(3,5-difluorophenyl)-1-(2,4-dihydroxy-6-methoxy-
phenyl)prop-2-en-1-one (5k) — 5koi| thdt 3L 5] &
4 W BdekA A8sto] 5k(27 mg, 53%)E AU

IR(neat, cm™) 3339, 1637, 1044; 'H-NMR(500 MHz, CDCl,)
§ 7.83(d, 1H, j=15.6Hz), 7.58(d, 1H, /=15.6 Hz), 7.51(dd,
2H, J=2.1Hz), 7.29~7.73(m, 1H), 6.02(d, 1H, /=2.0 Hz),
5.93(d, 1H, /=2.0 Hz), 3.86(s, 3H).

(E)-1-(2,4-dihydroxy-6-methoxyphenyl)-3-(4-ethoxy-
phenyl)prop-2-en-1-one (5m) —5me]l tf3t $Hd ¥4 59
A Y FUsHA 485te] 5m(21 mg, 42%)E AU
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IR(neat, cm™) 3345, 1620, 1043; 'H-NMR(500 MHz, CDCl,)
8 7.79(d, 2H, J=19Hz), 7.56(d, 2H, J=8.8 Hz), 6.92(d, 2H,
J=88Hz), 6.10(d, 1H, /=19Hz), 5.96(d, 1H, J=1.9 Hz),
4.12(m, 2H), 3.92(s, 3H), 1.44(t, 3H, J=7.2Hz); C-NMR
(125 MHz, CDCly) § 192.8, 168.5, 168.0, 163.3, 160.9, 142.8,
130.2, 1282, 125.0, 114.9, 106.4, 96.8, 91.3, 63.7, 55.9, 14.8.

(E)-3-(3,4-difluorophenyl)-1-(2,4-dihydroxy-6-methoxy-
phenyl)prop-2-en-1-one (5n) —5n°ll th3t FAJ7H-e 59 gt
2 P} BAsA 44310 5n(25 mg, 64%)5 A1

IR(neat, cm™) 3338, 1614, 1434, 1045; "H-NMR(500 MHz,
CDCly) & 7.88(m, 1H), 7.78(d, 1H, J=15.8 Hz), 7.61(d, 1H,
J=158 Hz), 7.53(m, 2H), 6.08(d, 1H, J=2.0 Hz), 5.93(d, 1H,
J=2.0Hz), 3.86(s, 3H).

(E)-1-(2,4-dihydroxy-6-methoxyphenyl)-3-(3,4-dimethyl-
phenyl)prop-2-en-1-one (50) —5g°l| et 472> 5] 3
’d T FdshA A83t] 5g(19 mg, 51%)E YUTt.

IR(neta, cm™) 3355, 1625, 1045; 'H-NMR(500 MHz, CDCl,)
8§ 7.85(d, 1H, J=15.3 Hz), 7.63(d, 1H, J=15.3 Hz), 7.46(t, 2H,
J=8.7Hz), 7.22(d, 1H, J=82Hz), 6.01(s, 1H), 3.85(s, 3H),
2.26(d, 6H, J=3.6 Hz); *C-NMR(125 MHz, CDCl,) § 192.4,
166.7, 1654, 163.2, 142.9, 139.9, 137.6, 133.1, 130.7, 130.1,
126.8, 126.5, 105.7, 96.4, 92.2, 56.6, 20.0, 19.9.

NO &t XMsiSnt Al

Nitrite(NO;) #'#S S35k NO@A4kelE A, nitric oxide)2]
A A5 S73IITE. RAW 264.7 cells(5x 105 cells)E 37°C
olX A & NZE St Higket & LPS(1 pg/m)=
A=A 24713 gk uljeket -, ulek WA (100 u)E FLF
53] 9] Griess reagent(1% sulfanilamide and 0.1% naphthyl-
ethylenediamide in 5% phosphoric acid)?} “d==cllx 107 F<F
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A7l ok vl A2 E 0| E 2lHE o]438] 550 nmellA]
55 =739} Nitrite®] F 5= sodium nitrite 92 &
27 slo] AR TE A= Tabel 1ol F2]5I3iTh
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A7 Al 37 W= Scheme 10 Ax|E O] Qlet
Ate] BAEAel 2 hydroxychalcone A8} 2'4'-dihydroxy-
chalcone F=A2 F4& FdHoz 3¢ 7 2.4.6-
trihydroxyacetophenones &%=2 = 3] 2-hydroxychalcone
4= 4] ¥4 2'4-dihydroxychalcone 5 T ©Alol] A3 o]F
o] 5.

3hg HPHS ok e =) e R o] gsigin Y
2'4' 6-trihydroxyacetophenones MOM group® & X538t uff 2'
I 4 Flo|EEA] 0] BREEE SR A zlolrt glovt
At F o] EFA] IFe MOM1&E°] A=A =] 6-
hydroxy 155-¢] Whg-AJo] A "olxth= & o] g3to] 23
°] MOMCIE AHgste] 23} ¢4 sto]|=5A] 17 Te] MOM 1
o7 BH3%% diMOM-acetophenone 13 88%2 &&= A
3k 3L Hol 9l 6-hydroxy 1H2 NaHE @|7|Z 3o
phenoxide® v ¥ tWld o] ER 2ldtY] 63% &=
O-methylationslo] 315HE 25 FMJsIQITE. shta 29} theksh
benzaldehydes$} ##2] KOHZ ]3] dE53 nke-5 &t
o diMOM-chalcones 3a~30E& A3 ¥ 10% 3N HCl(in
MeOH)Z #g]sle] 2191%]2] MOM 152 ©HE3 310 4a~e,
4h 72|31 4ns SIS dalty 4o7b4] 50w ek
5 A2 291%1¢] MOM 155 A9z o® du$ 311 &3
7] wiizolc}. 419} 51K ©]u] B ring®] 4-dimethylamino “135°]
Us W FAT gt A Ak o)de] ATAENE E
=2 gt ekorth 5f~g, 5i~k, 5m¥ 50 10% 3N

MOMO (0] R4
O
Rs

2 R4

R4
R
R3

R4

Reagents and conditions: 1) 2eq MOMCI, N,N-diisopropylethylamine, CH,Cl,, 0°C, 12 h, 88%. ii) (CH;),SO,, NaH, THE 0°C, 2 h, 63%. iii)
benzaldehyde, KOH, abs. MeOH, rt, 3 h. iv) 10% 3N HCI in MeOH, rt, 2h. v) 10% 6 N HCI in acetone, rt, 1h.

Scheme 1 - Synthesis of 2-hydroxy and 2'4'-dihydroxychalcones.
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Table I-The structures of the synthetic derivatives 4 and 5

loH| o Ry [oH] o R4
SOACUINOOA >4
[MomO] OCH3 R; [HO] OCH3 Rs
4 Ra 5 Ra
R, Ry Rs Ry
4a, 5a -OCH,
4b, 5b -OH
4c -NO,
4d, 5d -OCH,4 -OCH;,
4e, 5e -SCH,4
5f -CH, -CH,
5g -F
4h -CH,
5i -CH,CH,
5j -OnPr
5k -F -F
5m -OCH,CH;,4
4n, 5n -F -F
50 -CH,4 -CH,4

HCl(in MeOH)?] =710 % M-S w 27 4'91%]¢] + 749
MOM 15°] B4l 2R3 5] HojFTt 5a~b2} 5d~e, 5n
9] 348 4a~b9} 4d~e, 4nS 10% 6 N HCl(in MeOH)} 2
o] & o] ZYst A 7oz Aulsle] 49%]2] MOM 1&
EH gato] o]FolRth,

SAHEA 4, 59 T-F= Table Il Ael=lo] vk, F&A
2 ZAS S5
2 ]

fle

"_hydroxy-4'-methoxymethoxychalcone®] =245 5%
' 4'-dihydroxychalcone®] =48 Zta1 gt B arg]el §l
719 AAE= R~R,2 FAISSITE In vitrooll X A5
= B e T 197300

SHHE 4, 59 19 A=A 9T B2k Table 1€
elel] Fokch UT AR RAW 264.7 cells 24%2] LPS
2 AP v sk NO; 0] PIREAE AP )
Aupt FAsh=AE 2 Flo|th

Table IIe4] NO production®] |7} stom w42 3]
SaWPL Y A Aow siAsith @ o9]Al 97t A
Akt FEe] FEA7) 28l B8] V)& Zha QLA gk
TMMCe] H]3l ¥ NO production A|&FE HoFt) F%
A 4(A ring®l 2-OH, 4-OMOM, 6-OMe) A]&] =] H]&} 5(A
ring®ll 2'-OH, 4'-OH, 6-OMe) A]#]%2] NO production #|3|&
Aol FEAA "olA= A& B Atk & &9 4adl v
3 5a= 5.0 uMelA ok 2581 A% NO production A3l &3}
7} "HojAm o= 4bs} 5b2] -9 108l 4del vl 5d= ofl
A& A7 glem geel vl3l 5e Al 5.0 uMellA] 200
AE ofst aatE RojErt ol|9]A R 4n 5n wAlo|H
1 3= A Zrk 19 e B f2A 49 Ag- @ 3

4
5
a2

RS

%

Table II - Inhibition of LPS-induced” NO production by 4 and 5

\d\“M 0.2 10 50 10 20
Compoun

TMMC - 0.90999 0.488412 - 0.114636
4a - 0.705321 0.029751 -  toxicity
5a - - 0.838027 - 0.641541
4b - 0.708444 0.033118 -  toxicity
5b 0.914061 0.529043 0.286556 -  toxicity
4c - - 0.846852 -  0.64939
4d - 0.471061 0.065606 -  toxicity
5d - - - - NA
4e - 0.483990 0.044043 -  toxicity
5e 0.945122 0.918096 0.800602 - 0.655308
5f - - - - NA
5g - - - - NA
5h - 0.449193 0.111268 -  toxicity
51 - - 0.927689 - 0.890244
5j - - 0.704373 - 0.286162
5k 0.859132 0.612485 0.021221 -  toxicity
5m - 0.739796 0.086025 - 0.090137
4n - 0.368471 0.163816 -  toxicity
5n - 0374911 0.081607 -  toxicity
50 - 0.399155 0.063498 - 0.052573

*Nitrite (NOy levels indicate levels of NO production. RAW

264.7 cells (5 X 105 cells) were cultured with the test drugs at
37°C for 1 h before stimulation with LPS (1 mg/ml).

7HA] 73-9-(An)RkE AlLlekar o fixJell X717} Qlol & F2-
BYE B}, o]EH o2 {fwA| 57F f=A 49 )& ut
< ZE HolE e V] whieell ool thgh 0|24 SAE
A= 74 o Hrh dAlRA FEE ¢ e A2 NO
production A3} &S SHE v 22 fFEA2 A9 53]
T4 5 Algj29] 739 DMSOH ol tish g3l=rt oz A
A mapt s JeRkE: 7FsAdo] Ark= Zioltt. Phenol
59 97 s o B fxAl 59 ol iEk el 58
RO 7 eidglot AA AleM= T8A] datrt

B ring’l meta-NO, Z155°] Sl 4¢®] 79 f54] 4 Algl=
Z 7P 2 BS Bl o] e BEAJo R Yy
< sttpd 2-OHS} keto 13 7o) FAAFOE Q3 o-
hydrogen®] A3 %7} 30141 meta-NO, 1522 <8 GSH
adduct®] BIA|ell HAPAE7}E stk GSH adduct®] Fg/do]
2ozl Z o7 HeItk(Fig. 3).

Meta-NO, “155°] = 4cE Al9lstas 2-0HE 71 45
B ring®] #|27] siEle] &7 glo] £ a¥E BolFa Qith

L

H low electron density
o by the inductive effect of m-NO,

Fig. 3 —Role of meta-NO, in the stability of GSH adduct.
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