ZIHSd 10-2010-0015080

G (19) gt d=E3]% (KR) (11) FANE  10-2010-0015080
‘ (12) INESFH(A) (43) IALA 20108029129
(51) nt. Cl. (7D = ];:; rsn A
o At Ay gt
CO7D 231/12 (2006.01) " - ) ]
(21) FAWE 10-2008-0075988 HE IHRET AR AL elsels
(22) 299 2008308904 (72) & ix}
AT 2008308804 gl
AEEWA JEET PAEIL e BaehEe 2
3045
(74) gl
S
AA AGe &0 F 8 &
(54) =Y A ZzHy
(57) & ¢F
B e 2-opa--obul -2-SHA o O B o] §8 ekl e Azl 9@ Holrh W wHel Az
ol whaw | 2-opA-3-oln| -2-2F o o] ES} S =gl S o] &ate] TS @S YA MEHon u4s

2 Axg 5 v



ZIHSd 10-2010-0015080

=557 #el

37% 1

8] B84 19] 2-0p-3-olv - oo £t 3] B8 29 SlTehle WIAYE Ae BHOE §
= 3] she 39 dehEe] Alxw:

4
NH, O NN
N /

R! OR? | RANHNH, ——= RI"N\F R

3
R 0~ "OR?
1 2 3

71 AelAM, R R Reis A4 5H5H02 G-Cp0 ¢A7], CCpol AelE22dd 7] B o r]olal
Ry= C=Cio®l &2 7]elH,

Ry o4 -Cp2] &77], CCp9] AtolE2LA7] =

rr

ot 7|t}

A1l oA, Ry & Ryt 2442 598H o2 (G2 ¢2A7], (-G &=A17], (o E=2dZ7], ofhdr] ¥
uglow T4E FomyE AuE sh} olge] A@d old) ABHAAL ABHA e (-Cool DAY E

= oIl AS 5HeE s A

A7% 3
Algel YoM, R 2 RoF 22 BRHos AsEA @ -Col %7, s} olde FRAoR A
Ci—Cd €271,
CHy” X X
| S ! A | /\/ |_\ R
X- Al ] WY LY
Yz Lz Lz § J (Oj E%[S)/

oE], 47] HolA X R Y& 27 FUHOE F2, (-G BB, (GOl FFAT], (GO BRI EE

A1gel AAA, R7F T4 -GS 2471, GG &FA17], GG 2E7], ofdr] 9 drzoew 4
¥ wozfE e sk oo A&7l oa) ABHAY AFHA 2 (el FA7] E= o7 A
=

Al lolM, R7F o A e A @82 C-Col &2 71,

o}, 7] Al X R Y 77 BYHoR £k, (=G DU, O-Cel AT, (-G FRAUI] wE

gzzloli, n % e 77t BPHo 0 U 49 A AS BPo s APy,



[0001]

[0002]

[0003]

[0004]

[0005]

ZIHSd 10-2010-0015080

7] B4 19] 2-0pa-3-opv]-g-ehA e o] Eof Tha} 1 viA]

g Al A

WS 2-opd-3-olu - o o EE o] &3 ebEe] Ae Azl B¢ olth. weh TAA L
2, ¥ WYe g-ob-3-olu -t ol o] Ed} S =S o gatel TR WS AN NGO npp
2 Azsts Wl w9 Aol

JebES $83  dvpsFof(pharmacophore) o dhvkEA, COX-11 AiAl, PDESASNAl & Ae&d &4
=23 2 EZ=(scaffold)ZE o] &%) [ FZ: T. D. Penning, et al., J. Med. Chem. 1997, 40, 1347; N.
K. Terrett, et al., Bioorg. Med. Chem. Lett. 1996, 6, 1819; M. J. Genin, et al., J. Med. Chem. 2000,
43, 1034; A. Guzman-Perez, et al., Biorg. Med. Chem. Lett. 2001, 11, 803; W. T. Ashton, et al.,
Bioorg. Med. Chem. Lett. 2005, 15, 2253].

upebA, tge vetEe] el s E gtow | 1.3-HAES EREdRE ARgste] A gkd
WAl el 7 tiEA etk ey, 1 W 3W § Aol AgkE * e
2 Abg3Ste] 3,5-0]x 8 B A (unsymmetric) &S JAHAE A F

A2 gkol §1x|o) A A (regioisomer)7F A E EAIH] AdATE. ol
Aes opgd A= EE—E Y3 AR W (nodify)dt ELEAS A= BRo] MTEAoY. o] v
WAl AE ok e SHEe] A A SAS] A, AAA AAele] AR v Agel= 91A
Aez vl A ] g Al IdAY [FZ: Y. R. Huang, et al. Org. Lett. 2000, 2, 2833; X.-
j. Wang, et al., Tetrahedron Lett. 2000, 41, 4713; A. R. Katritzky, et al., J. Org. Chem. 2001, 66,
6787; S. Peruncheralathan, et al., J. Org. Chem. 2005, 70, 9644]. utgbd, 3|=gtEx YEZ ST 1
g3} S HEe ke HeEe] XA 9 A W (regioselective synthesis)ol Jﬂr gk e Ayt 1y
Hol gtoy, At FdEdo] FdEo] glo], v JTES Hrh dukor TPa 2 AXAAEAEcR
Az = A WH o] AAs] 2 Fo] S FZE: X.-j. Wang, et al, Org. Lett. 2000, 2, 3107; X.
Deng, et al., Org. Lett. 2006, 8, 3505; X. Deng, et al., J. Org. Chem. 2008, 73, 2417; S. Fustero, et
al., J. Org. Chem. 2008, 73, 3523; T. Persson, et al., Org. Lett. 2006, 8, 3219].
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AAld 10 A2EBa)9 A=

2-o}al-3-o}u| =-2-LA =0 o] E(1a) (110 mg, 0.47 mmol)=
E(0.13 nL, 2.5 mmol)& 7het thE, A2CllA 1AIE S W
2E7HA rdEkan 1.5A1F et 71 SFAAT. e EEES Jo® YA U, st sEA
Atk FHES dY ofdEHo|Ed §SAI7I F7]5S IN HCl 789 2 AgEa Az =
71 o, st A sEHAHT. AHES A7 294 d9 22etEa g (Merck 60, 230-400 W4 =
At FA 3FEE(92mg, 0.4 mmol, 85 B)E F53I3lT).

o

1H NMR (250 MHz, CDCls) & 12.2 (bs, 1H), 7.56 ~ 7.50 (m, 2H), 7.37 ~ 7.31 (m, 3H), 4.17 (q, J = 7.1
Hz, 2H), 2.12 (s, 3H), 1.18 (t, J = 7.1 Hz, 3H) ppm

13C NMR (62.5 MHz CDClz) & 11.9, 14.1, 59.8, 108.8, 127.9, 128.6, 129.5, 132.1, 147.5, 152.3, 164.1

ppm

AAld 20 AEBb)Y A=

(0.3 mL, 2.5 mmol)3¥} Fe-EFAEEHG5 ng)S 713 o2, A s = S
IAZE 5ot AAF] 3F 27kA] 7FEstal 1.5A13F &9t 714 S-FAIHY. Hbs E3ES doeE YAl
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U, At A, AFES ol oMAlH ol B SallA7]al #F7]5S E35}F NalC0; 789, IN HCI
F&d B LuER A NgSo,E A7 v, 3Hstel A drEs AEha YA 29

A2vtE 123 (Merck 60, 230-400 W) E Al TA 33HE(139 mg, 0.45 mmol, 91 %)S TS5} ).

off
28
o

1H NMR (250 MHz, CDCls) & 7.72 ~ 7.68 (m, 2H), 7.52 ~ 7.39 (m, 8H), 4.26 (q, J =7.1Hz, 2H), 2.60 (s,
3H), 1.23 (t, J=7.11Hz, 31) ppm

"t NIR (62.5 MHz, CDCls, ppm) & 12.8, 14.1, 60.0, 110.6, 125.8, 127.7, 128.2, 128.7, 129.3, 129.5,
133.1, 138.8, 144.8, 153.6, 164.2 ppm
AAe 30 A}E(8e)9 A=

71 E 1ol EAE 2-oba-d-obul g Aol o] E(1b) & A-gBke] AAe 291 FAR YO
3171 1o] 7AE g2 F5690).

24 e
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1H NMR (250 MHz, CDCly) & 1.12 (t, J = 7.1 Hz, 3H), 2.60 (s, 3H), 4.15 (q, J = 7.1 Hz, 2H), 7.15 ~
7.32 (m, 1H) ppm

“C MR (62.5 MHz, CDCly) & 14.0, 14.3, 59.8, 111.9, 125.3, 127.6, 127.9, 128.7, 128.8, 129.9, 130.4,
139.2, 146.3, 151.8, 163.8 ppm
AR 4: FZFE(3d)Y A=

7] & 1o ZAIE 2-obA-3-opn v-2-G A o o] E(1c) S ARl A 13 593 WEo R HA4 3gHE
7] E 19 7AlE 82 SE5A).

flo S

'H NIR (250 MHz, CDCl3) & 11.15 (bs, 1H), 7.26 ~ 7.16 (m, 5H), 4.24 (¢, J=7.1Hz, 2H), 4.21 (s, 2H),
2.40 (s, 3H), 1.28 (t, J=17.1Hz, 3H) ppm

13C NMR (62.5 MHz, CDCls) & 12.98, 14.32, 33.17, 59.75, 108.79, 126.4, 128.5, 128.7, 138.2, 148.4,
150.9, 164.3 ppm
AAe] 5: FEE(3e) A=

7] E 10 EAE 2-oba-3-obrl -2 el o E(10)& AHgste] AAldl 25t BAR PHoR A HFE
7] ® 19 AW FeE SEET).

flo S

1H NMR (250 MHz, CDCls) & 7.49 ~ 7.26 (m, 10H), 4.29 (s, 2H), 4.25 (q, J = 7.1 Hz, 2H), 2.52 (s, 3H),
1.28 (t, J=17.1Hz, 31) ppm

PC MR (62.5 MHz, CDCly) & 12.8, 14.4, 34.0, 59.8, 110.5, 125.7, 125.9, 128.1, 128.5, 128.8, 129.2,
138.8, 139.7, 144.9, 153.4, 164.2 ppm
AAd 6: HTE(3f)Y A=

7] & 1o ZAIE 2-obA-3-oln v-2-G A o) o] E(1d) S AFR3le] AAd 13 593 WEo s HA4 3HgHE
37 ® 19 AW FeE SEE9T).

flo S

1H NMR (250 MHz, CDCls) & 9.95 (bs, 1H), 7.60 ~ 7.31 (m, 10H), 4.10 (q, J = 7.1 Hz, 2H), 1.02 (t, J =
7.1 Hz, 3H) ppm

13C NMR (62.5 MHz, CDCl;) & 13.7, 60.3, 109.0, 128.1, 128.4, 128.9, 129.1, 130.0, 130.2, 130.7, 133.2,
150.5, 164.0, 170.5 ppm
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1H NMR (250 MHz, CDCls) & 7.80 ~ 7.77 (m, 2H), 7.44 ~ 7.27 (m, 13H), 4.07 (q, J = 7.1 Hz, 2H), 0.97
(t, J=7.1Hz, 3H) ppm

“C MR (62.5 MHz,CDCLs) 6 13.7, 60.3, 112.1, 125.4, 127.9, 127.9, 128.1, 128.5, 128.8, 129.0, 129.2,
129.6, 130.4, 132.7, 139.2, 146.3, 153.4, 163.8 ppm
AAle 8 #FEGH Y A=

71 & 1o Z=AlE 2-opd-S-opn|ie-2-gA o o] E(le) & AHESte] AAld] 13} AT WHow

|
37 E 19 A" FER 5.

o ok
kel
2
b
b
e

' NIR (250 MHz, CDCls) & 12.74(bs, 1H), 7.39 ~ 7.23 (m, 7H), 6.77 (d, J = 7.1 Hz, 2H), 4.09(q, J =
7.1 Hz, 2H), 3.79 (s, 8H), 1.03 (t, J = 7.1 Hz, 3H) ppm

13C NMR (62.5 MHz, CDCls) & 13.8, 55.2, 60.2, 108.5, 113.4, 122.7, 127.9, 128.6, 129.1, 130.4, 131.2,
160.0, 164.1 ppm
AAld] 9: #FHE(31)Y A=

71 & 1o Z=AlE 2-opd-S-opn|ie-2-dA o o] E(le) & AHESte] AAd] 29} U WHow

| ¥ 10 74" a2 5
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' NMR (250 MHz, CDCly) & 7.77 ~ 7.73 (m, 2H), 7.43 ~ 6.88 (m, 10H), 6.86 (d, J = 8.9 Hz, 2H), 4.09(q,
J=7.1Hz, 2H), 3.80 (s, 3H), 1.01 (t, J=7.1Hz, 3H) ppm

“C MR (62.5 MHz, CDCls) & 13.8, 55.2, 60.2, 111.9, 113.5, 121.5, 125.5, 127.8, 127.9, 128.4, 128.8,
129.2, 131.8, 132.9, 139.3, 146.2, 153.3, 160.0, 163.9 ppm
AAld 100 IEEG) Y A=

7

1
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3 Lo =AE 2-opd-3-opu] 2= ol o] E(1f) & ARSste] Al 13 T3 WHos

| ¥ 10 74" a2 5
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1H NMR (250 MHz, CDCls) & 12.14 (bs, 1H), 7.43 ~ 7.26 (m, BH), 4.17 (q, J = 7.1 Hz, 2H), 3.60 ~ 3.54
(m, 1H), 1.26 ~ 1.12 (m, 9H) ppm

13C NMR (62.5 MHz, CDCl;) & 13.9, 21.5, 26.4, 59.8, 107.5, 127.7, 128.4, 129.4, 132.0, 151.6, 157.0,
164.1 ppm
Al 118 FHFE(3k) 9 A=

¥ 10l EAE 2-obd-3-opu) 2= ol o E(11) & AME3e] AAel 29} $UE Wyowm
7] % 19 71" FE2 559

7

=

Al shekE

e —

o ok
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' NIR (250 MHz, CDClz) & 7.62 ~ 7.25 (m, 10H), 4.22 (q, J = 7.1 Hz, 2H), 3.35 ~ 3.24 (m, 1H), 1.37
(d, J=7.1Hz, 6H), 1.16 (t, J= 7.1 Hz, 3H) ppm

“C NIR (62.5 Mz, CDCls) & 13.9. 20.6. 26.6. 60.4, 109.7. 112.5. 126.9, 127.7. 128.1, 129.0. 129.1,
129.2, 133.3, 139.5, 152.9, 153.3, 164.7 ppm
AAd 12: H#FHE(31)9 Ax

3t7] 3 1ol =AlE 2-obA-3-ohn|km-2-A Ao o] E(1g) & AHESto] AAldl 13} $d7 WMo A e
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& 37 E 10 71AE SR S5

'H NIR (250 MHz, CDCly) & 12.27 (bs, 1H), 7.58 ~ 7.53 (m, 2H), 7.39 ~ 7.31 (m, 3H), 4.20 (g, J = 7.1
Hz, 2H), 2.51 (d, J=7.1Hz, 2H), 2.02 ~ 1.80 (m, 1H), 1.18 (t, J = 7.1 Hz, 3H), 0.80 (d, J = 6.6 Hz,
6H) ppm

“C IR (62.5 MHz, CDCl3) &6 14.0, 22.2, 28.5, 34.9, 59.8, 108.4, 127.8, 128.5, 129.5, 132.3, 150.5,
152.5, 164.1 ppm

AA 13: AHEBm) 9 A=

7] & 16] RAIE 2-opa-g-oju] a-AA ol o] E(1g) S AbEate] el 29 BAY WPon ¥A HFE
7] ® 10 AW FeE SEET).

flo S

I NMR (250 MHz, CDCl3) & 7.69 ~ 7.65 (m, 2H), 7.49 ~ 7.36 (m, 8H), 4.23 (q, J = 7.1 Hz, 2H), 2.92 (d,

J=7.3Hz, 2H), 1.89 ~ 1.83 (m, 1), 1.21 (t, J = 7.0 Hz, 3H), 0.78 (d, J = 6.7 Hz, 6H) ppm

“C MMR (62.5 MHz, CDCl,) & 13.9, 22.2, 28.9, 33.8, 59.9, 110.2, 126.7, 127.6, 128.1, 128.8, 129.2,
129.4, 133.1, 139.1, 148.5, 153.5. 164.2 ppm
AAd 14: ¥92E(3n)9 A=

7] E 10] TAlE 2-o}Al-g-oln]1--2-0l 7 o] o] E(1h) 2 ALL3le] AAle] 29 Eolst ww o
37 ® 19 A" FeE SEE).

24 e
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F

I NIR (250 MHz, CDCl;) & 1.03 (d, J = 6.6 Hz, 6H), 1.12 (t, J = 7.1 Hz, 3H), 2.10 ~ 2.20 (m, 1H),

2.89 (d, J=7.1Hz, 2H), 4.14 (q, J=7.1Hz, 2H), 7.17 ~ 7.33 (m, 10H) ppm

“C MR (62.5 MHz, CDCly) & 13.9, 22.6, 28.5, 36.9, 59.8, 111.7, 125.3, 127.5, 127.8, 128.7, 130.1,
130.4, 139.2, 146.3, 154.8, 163.9 ppm
AAle] 15: 2E(30)9 A=

7 % 1ol EAE 2-ohd-gobu ookl ol o] E(11)F AHgalo] AAe] 13} B WHo WAl HEE
7] E 19 AW FeE SEET).

flo S

1H NMR (250 MHz, CDCls) & 11.65 (bs, 1H), 7.53 ~ 7.40 (m, 5H), 4.23 (q, J = 7.1 Hz, 2H),1.23 (t, J =
7.1 Hz, 3H) ppm

“C MR (62.5 MHz, CDCly) & 13.7, 61.1, 109.4, 118.3, 122.6, 127.1, 128.5, 129.0, 130.3, 148.5, 161.6
ppm
Al 160 ¥2E(3p)e] A=

7 % 10] EAE 2-ob-g-oluli2-at7 ol o E(11) & ALgale] AAld] 291 FUF wHow
7] ® 10 AW FeE SEET).

®A 8=

o ok
F

H MR (250 MHz, CDCly) & 7.74 ~ 7.71 (m, 2H), 7.51 ~ 7.39 (m, 8H), 4.35 (q. J = 7.1 Hz, 2H), 1.29 (¢,
J=7.1Hz, 3H) ppm

PC NMR (62.5 MHz, CDCls) & 13.8. 61.9, 115.1, 121.3, 128.4, 129.1, 129.2, 129.8. 130.9, 139.0. 151.5.
162.8 ppm

AAe) 17: 92=&(3q)9 A=

71 E 19 A 2-obd-3-obu - ol S| E(1))F AFgatel Aol 25h BAT WHoE FA B
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[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

SIiS351 10-2010-0015080
& 37 E 10 71AE SR S5

'H MR (250 MHz, CDCl3) & 0.97 (t, J=7.1Hz, 3H), 4.08 (q, J=7.1Hz, 2H), 7.22 ~ 7.48 (m, 10H),
7.60 (d, J=8.1Hz, 2H), 7.75 ~ 7.79 (m, 2H) ppm

“C NMR (62.5 MHz, CDCls) & 13.6. 60.4, 112.5, 124.9, 125.1, 125.5, 127.9, 128.3, 128.6, 129.1, 129.3.
131.0, 132.4, 133.3, 138.7, 144.8, 153.6, 163.4 ppm
AA¢) 18: H&HE(3r)9 A=

71 F 1o ZAE 2-obd-3-olH] e-2-gA ol o] E(1k) & AFE-3te] AAd 29 $YE W xA FFE
7] & 19 A8 FEE 59

flo S

'H MR (250 MHz, CDCl3) & 0.96 (t, J = 7.1 Hz, 3H), 4.08 (q, J = 7.1 Hz, 2H), 7.25 ~ 7.39 (m, 10H),
7.70 (d, 2H), 7.93 (d, 2H) ppm

PC NMR (62.5 MHz, CDCls) & 13.6. 60.4, 112.2, 124.7, 124.8, 124.9, 125.4, 128.1, 129.0, 129.2, 129 .4,
1296, 130.4, 136.4, 139.0, 146.7. 152.0. 162.9 ppm
AAe] 190 HFE(3s)9 A=

7] & 10 EAE 2-obd-3-obulie-2-ghA ol o E(1)E ALgSte] MAle 29 FAF YHOR
7] & 19 A" FEE 59

flo S
£
2
b
s
d

I NMR (250 MHz, CDCl3) & 1.17 (t, J = 7.4 Hz, 8H), 1.38 (t, J=7.1Hz, 3H), 2.51 (s, 3H), 2.90 (q, J
=7.4Hz, 2H), 4.34 (q, J=7.1Hz, 2H), 7.36 ~ 7.49 (m, 5H) ppm

13C NMR (62.5 MHz, CDCl;) & 13.7, 14.3, 19.1, 59.7, 109.7, 126.1, 128.7, 129.2, 138.9, 150.4, 151.5,
164.3 ppm
AAld 20: }EGBL)Y A=

7] & 10 EAE 2-obd-3-obulie-2-ghA ol o E(In)E ALESe] MAle 29 FAF YHOR
7] E 19 7AE 82 SE5A).

flo S
£
Y
b
nd
d

I NMR (250 MHz, CDCl3) & 1.31 (t, J=7.6 Hz, 38H), 1.37 (t, J=7.1Hz, 3H), 2.51 (s, 3H), 2.96 (q, J

=7.1Hz, 2H), 4.32 (q, J=7.1Hz, 20), 7.37 ~ 7.44 (m, 5H) ppm

“C MMR (62.5 MHz, CDCl,) & 12.6, 13.5, 14.3, 21.7, 59.6, 110.0, 125.6, 128.3, 129.1, 138.8, 144.4,
156.6, 164.3 ppm



[0110]

[0111]
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O OEt CO,Et
1a 3b
Ph
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3 : PhNINI Ho— P e 88
O~ "OEt CO,Et
1b 3c
NH2 © b NN
Ph x &
CH CH ~
4 Qf . NHoNH, o 76
o OEt CO,Et
1c 3d
NH; O N—N’Ph
Ph \ Ph U
CH.
5 ij > PhNHNH, A~ch 95
o7 “OEt COLEt
1c 3e
NH; © N—NH
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X Z
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61! )jk NHoNH, 91
07 OEt COzEt
1d 3f
NH, O N_N,Ph
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70 )ij PhNINH. PR P 60
07 OEt COLEt
1d 3g
NHy O N-NH
Xy Z
Ph Ph
gl! NHoNH: 95
07 “OEt OMe COEt OMe
1e 3h
NH, O N_N,Ph
Xy 4
Ph
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O OEt OMe CO,Et OMe
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[0113]
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