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AAsEo] AA 1A S A& 5 n-F A2 o] &-5he] aLA|F}s) o
A S FHE(11-1)(1.29 g, 4.90 mmol, 23%)2 AT}
[121] 'H-NMR (400 MHz, DMSO-dj) 6: 9.45 (1 H, s), 7.74 (2 H, m), 7.58(1 H, s), 7.42(2
H,d,J=7.6Hz),7.092H,t,J=7.2Hz), 6.802 H, d, J=8.0 Hz), 6.93(1 H,t, /= 6.8
Hz).
[122]
[123]  AlZd 1-2: N-3 -4 F A 9 A E o] =) xlo] E(11-2)
[124] 4-SFAQEFEd F2d0|= filo] 4 v EAHEAHEEL SR o=
ALl S A9 slais, Az 1413 TUs upH o g
FA 3 E(1-2)(37%) S L AT
[125] 'H-NMR (400 MHz, DMSO-d) 6: 9.36 (1 H, s), 7.76 (2 H, d, J = 8.8 Hz), 7.57 (1 H,
s), 7.14-7.06 (4 H, m), 6.79 (2 H, d, J = 8.0 Hz), 6.68 (1 H, t, J = 7.2 Hz), 3.84 (3 H, ).
[126]
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[127] Az o 1-3: N-3 -5 d A FE 3} o] =& Apo] =(11-3)

[128] 4-EFQIdxd S2go|= gipld AdAdxd S2eo|=8 A8 4lS
A @) ariz, Az 1-13 T A e g o g H A 514 <]
EA B EL-3)(50%)S A}

[129]  'H-NMR (400 MHz, DMSO-dy) 6: 9.56 (1 H, s), 7.85 2 H, d, J = 7.2 Hz), 7.84-7.59
(4H, m),7.09(2H,,J=7.6 Hz), 6.81-6.71 (2 H, m), 6.69 (1 H, t, J = 7.2 Hz).

[130]

[131] AR 1-4: N-3 d-4-F 2 239 d A E o] =g} x}o] =(11-4)

[132] 427 xd E2go]E giile 4222 udAyd S2go|EE
AFEBEE A2 Al Qslar s, Al 1-13 U s i o g
A 35 (11-4)(48%)S At}

[133]  'H-NMR (400 MHz, DMSO-dy) 6: 9.64 (1 H, s), 7.83 2 H, d, J = 8.8 Hz), 7.69 (2 H,
d,J=84Hz),7.10 2H,t,J=84Hz),678 2H,d,J=8.4Hz),6.711 (1 H,t,J=7.2
Hz).

[134]

[135]  AZd 1-5: N-A d-4-E ] ZF 0 2 &3 d A =)o) a4} o] = (11-5)

[136] 4-5F<dAdxd S2dol= gild 4. EEFoardidAdsd
22|58 Al g5 = AL A s, Az .13 TAe wH o2
FA 3 E1-5)(62%)S A ).

[137]  'H-NMR (400 MHz, CDCL) &: 8.01 (2 H, d, J = 8 Hz), 7.72 (2 H, d, J = 8 Hz),
7.14-7.10 2 H, m), 6.86 (1 H, t, J = 7.6 Hz), 6.71 (2 H, d, J = 8.6 Hz), 6.42 (1 H, s).

[138]

[139] A Z o 1-6: N-3 d-2-W| A & gl A #5} o] = &} 2} o] = (11-6)

[140] 4-EFNdxd S22 o= girld 2- A Ealdxd SR gfo| =& Alg-dh=
A AQetars, Alzxzd 1-13 #L s Wi o= 3 A 3= (11-6)(35%) <
A AT}

[141]  'H-NMR (400 MHz, CDCLy) &: 7.10-7.06 (2 H, m), 6.90 (2 H, s), 6.81-6.77 (1 H, m),
6.71-6.69 (2 H, m), 6.21 (1 H, s), 2.64 (6 H, s), 2.29 (3 H, s).

[142]

[143] Az 1-7: N-9| <-n}o] 7 d-4-A &5} o] =2} 2} o] = (11-7)

[144]  4-FFNdHxd 2 go|= g4l vlolslld-4-dxd S5 elo|EE AMG3)=
A& ALetars, Az 1-13 Fd e wH o2 F A 3E1-7)(42%) S
A ALY

[145]  'H-NMR (400 MHz, CDCLy) &: 7.94-7.92 (2 H, m), 7.67-7.62 (2 H, m), 7.58-7.56 (2
H, m), 7.50-7.42 (3 H, m), 7.12-7.08 (2 H, m), 6.84-6.80 (1 H, m), 6.76-6.74 (2 H, m),
6.35 (1 H, s).

[146]

[147]

A Z o 1-8: N-9| d-4-p- & Z o) d A FE 3} o] =g} =} o] =(11-8)
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[148] 4-E5FAHxY F20|= Ao 4p-Z2 A LA T SR 0|2
A B A A9l Bt as, Azl 113 AT o R

E A B E1-8)(59%)S A3t}

[149]  'H-NMR (400 MHz, CDCLy) &: 7.71 (2 H,d, J = 8.4 Hz), 7.17 2 H, d, J = 8.4 Hz),
7.04-7.00 (2 H, m), 6.75-6.71 (1 H, m), 6.65-6.63 (2 H, m), 6.14 (1 H, s), 2.55 2 H, 1,
J=7.2Hz),1.56 (2H, m), 0.85 (3 H, t, J = 7.2 Hz).

[150]

[151] Az o 1-9: N-3| -4 -2 5 d A FE 3} o] =g =} o] =(11-9)

[152] 4-5Fddxd FEgo|= tild 4 FEAdATd F2eo|BE
AbEEHE AL A9 e, Az 1-13 U o
FA 3 3HE11-9)45%) = A AT

[153]  'H-NMR (400 MHz, DMSO-d;) &: 9.48 (1 H, s), 7.76 2 H, d, J = 8.4 Hz ), 7.64-7.62
(3H,m),7.08 2 H,t,J=8Hz),6.79 (2H, d, J =8 Hz), 6.68 (1 H, t, J = 7.2 Hz),
1.34 (9H, s).

[154]

[155] A Z o 1-10: N-¥ D -4-i-32 2 3| d A F o] =g} &} o] (11-10)

[156] 4-FFMdxd S2go|E giild 4-i- 22 dudAdxd S2eo|BE
AbEehE AS Al el etare, Az 1-13 FUdg IHoR
FA 3= (11-10)(23%)S K AT

[157]  'H-NMR (400 MHz, DMSO-dy) &: 7.81 (2 H,d, J=8.4Hz),7.30 2 H,t, J= 8.4
Hz),7.10 (2 H,d, J=7.6 Hz), 6.83 (1 H, t, J=7.2 Hz), 6.73 2 H, d, J = 8.4 Hz), 6.23
(1H,),570 (3H,5),2.97 (1H,m), 1.29 (6 H,d, J=15.2 Hz).

[158]

[159] Az 2: 3184 M19] 33 E ] A=

[160] A Zd 2-1: 4-(NZAZADHHd E2Z ¥ | o] E(III-1)

[161] E g}o] i 2~ 7 (triphosgene)(2.37 g, 7.99 mmol, 0.8 eq)S T2 3ol A F

THF & ufjol] &3 A| 71 3, 4-(il & - A]) 7] = [4-(benzyloxy)phenol ](2.00 g, 9.99
mmol, 1.0 eq)& <= THF vl ol 83| AA H7}shaL,
t] o] & 3 2 9 o g o} I (DIPEA)(1.74 ml, 9.99 mmol, 1.0 eq) S HH3] Hrhska
16A] ZF & ¢F 0 °Coll A ks AT}, 71§ Ao E 3} 775 o] 881
FEotal, 358 24t 892 Fasihvl iyl o] &3te] Holal

TE AN TS, A AGT LI E o] 8ot Ateld Sl E 17%3}04
o] A Q1 T A 3} 3HE(111-1)(2.667 g, 10.15 mmol, >99 %)= A AT}
[162]  'H-NMR (400 MHz, CDCl,) &: 7.46-7.34 (5 H, m), 7.18-7.13 (2 H, m), 7.02-6.68 (2

H, m).

m

2 du o

ot ofN o

[163]
[164] A Zd 2-2: 4-(N EADHH D S22 X o] E(III-2)
[165] 4-(i A Z A & Al 4-0f F-A] H| = (4-ethoxyphenol) & AF-&38F= A&
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[166]
[167]
[168]
[169]
[170]
[171]
[172]
[173]
[174]
[175]
[176]
[177]

[178]

[179]
[180]

[181]

[182]

[183]
[184]

A &) slar=, Azl 2-13 A3 UbR o 2 A4 33 E(111-2)(98%) S AT
'H-NMR (400 MHz, CDCL) &: 7.06-7.01 (2 H, m), 6.82-6.78 (2H, m), 3.93 2 H, q,
J=6.8Hz), 1.33 3 H, t,J=6.8 Hz).

Az 4 2-3: 4-(F| S5 A I FZE X o] E(I11-3)

4-(i A Z A = th Al ol 4-3] = A] 7] = (4-pheoxyphenol) 2 AF-&8F= A
Aol star=, Az 2-17 A WH o2 T A SHEHEI-3)(99 %)S A

'H-NMR (400 MHz, CDCl;) &: 7.41-7.36 (2 H, m), 7.22-7.15 (3 H, m), 7.06-7.03 (4
H, m).

Az 2-4: 4-(d D) d FEE X | o] E(II1-4)

4-(1 A S AN H & T2l of] 4-0l € 3] 5 (4-ethylphenol) & AF-8-3F= 4l &

Al ebarsz, Alzd 2-19 T U e W o2 FA| S E(11-4)(98%)S A3t

'H-NMR (400 MHz, CDCLy) &: 7.19-7.15 (2 H, m), 7.06-7.04 (2 H, m), 2.59 (2 H, q,
J=72Hz),1.17 3H, t,J =72 Hz).

A Z 4 2-5:2,3-t}0] Glo]| =2 -1H-21 W-5-A 2 2 X o] E(IIL-5)

4-(NA L AN = Aol 2,3-tho]sto] == -1H

-Q1¥-5-%(2,3-dihydro- 1 H-inden-5-ol)y& AF&-3h= 218 Al 9] 8fal=, Al x4 2-17}
TUSIH O E T A I EI-5)(98 %)S AT

'H-NMR (400 MHz, CDCLy) &: 7.10 (1 H, d, J = 8.0 Hz), 6.93 (1H, s), 6.83 (1H, d, J
=8.0Hz),2.79 (4H.t,J=7.0 Hz), 1.99 (2H, p, J = 7.0 Hz).

A Ao 1: N-3 D-N'
-(4-H F A F 5 A 72 BOE)-4- v F A ) A E st o] = ekt o] =(1-1: MPO-0047)

Az 12004 253 331 (11-2)(0.50 g, 1.80 mmol, 1.0 eq)S A2
4-mEA Y EZZF 0] E(0.34 g, 2.17 mmol, 1.2 eq)°ll &3 AI 71 -+,
TEA(0.180 ml, 1 29 mmol, 1.2 eq)E H7F8}aL 0.54]1 7+ E2F 50 °Coll A 3

agkEATh T & A i S E o) &8te] F+EStaL, =
|NE Tt v g o) &8k "ol TR E xﬂﬂ gkt
IEIRA S 0= Olﬁo}ﬂ ZAke " &) & A A 3t =
ArvtE 23] RS o] &5o] Atel din-FA4t=] =,
AA <, 1‘4011‘%1131 29} n-FhhE ALgato] A2 sho] B4 2] G1A|<l
F A 3 FHE(1-1)(0.2260 g, 0.527 mmol, 49%)S A St}

'H-NMR (400 MHz, CDCL;) &: 7.90-7.88 (2 H, m), 7.28-7.21 (2 H, m), 7.01-6.93 (5
H, m), 6.86-6.74 (4 H, m), 3.90 3 H, 5), 3.78 3 H, s).

A~

B
p
1:3

o} 1
Z4guE

A A& 2: N-HL-N'
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[185]

[186]

[187]

[188]

[189]

[190]

[191]
[192]

[193]

[194]

[195]

[196]

[197]

[198]

[199]

[200]

[201]

[202]

-(4-H 2 ) A 72 B )4 ' 3 d A 8 o] = gfApo] I (1-2: MPO-0048)
Az 1-1011*1 TE SFTEA-HTH 4 Eud S 2RI o] EE ALE5HA
Ao 13 Sdg i o= Ao A Q] A 3= (1-2)(63%) 2 DA
'H-NMR (400 MHz, CDCLy) &: 7.85-7.81 (2 H, m), 7.43 (1 H, d, J = 8.4 Hz),
7.29-722 3H, m), 7.11 2 H, d, J = 8.4 Hz), 6.98 (1 H, t, J = 7.6 Hz), 6.90-6.87 (2 H,
m), 6.81-6.79 (2 H, m), 6.53 (1 H, s), 2.44 (3 H, ), 2.30 (3 H, s).

A A 3: N-H DN

-Q-H E A H A 72 Rod)-4-v e o) d A E 3 o] =gk A) o] E (1-3: MPO-0049)

Azl 1-10) A =538 ﬂﬂ‘j(n DI 2-HEA Y F2Z X o] EE
Abgsto] AAld 13 Fdg i o= g0 A Q) A S (1-3)(48%) S
A3tk

'H-NMR (400 MHz, CDCLy) &: 7.83-7.81 (2 H, m), 7.28-7.22 (4 H, m), 7.20-7.16 (1
H, m), 7.01-6.95 (2 H, m), 6.91-6.87 (4 H, m), 3.65 (3 H, s), 2.43 (3 H, s).

A A 4: N-F DN
-(4-NA S A 5 A 72 B )-4- v F A 2 A E st o] = 8hAt o] =(1-4: MPO-0050)
Aol 1-20014 =53t §} P (I1-2) 3 Al 2o 2-101 4 =53 3= 11-1)<=
Ab-gstol Ao 13 L i o= 2 o] F A 3}HeE(1-4)(75%) S A AT
'H-NMR (400 MHz, DMSO-d;) 6: 9.16 (1 H, ), 7.93 (2 H, d, J = 8.8 Hz), 7.43-7.19
(9 H, m), 7.00-6.98 (2 H, m), 6.90-6.85 (3 H, m), 6.87 (2 H, d, /= 8.0 Hz), 5.07 2 H,
s), 3.88(3 H, s).

A A o 5: N-HL-N
-(4-ol F A H F5 A 7FE R )41 F A 3] A E st o] = ek Afo] E(1-5: MPO-0051)
Az 1204 =53k §} FE(-2) 3 A| 2o 2-2001 4 453 3} 3 E(II1-2) =
Abgato] AAl e 13 5L gk i o 2 Sl o] 3 A 3= (1-5)(52%) & D AT
'H-NMR (400 MHz, DMSO-dy) 6: 9.17 (1 H, ), 7.93 (2 H, d, J = 8.8 Hz), 7.27-7.19
(4 H, m), 6.91-6.83 (5H, m), 6.78 2 H,d, J=8.0 Hz), 3.98 (2 H, q, J = 6.8 Hz), 1.29
(3H,t,J=6.8 Hz).

A A4 6: N-H D-N'
-(4-F F A H 5 A 7FE R )-4-w] 5 A 3] A E st o] & ek Afo] E(1-6: MPO-0052)
Az 1204 =53k §} b (11-2) 3 Az o] 2-30)| A =58 3} F-E(111-3)S
Abgato]l AAl e 17 U gk o =2 S o] A1 A EI-6)(81%)E
A AT,
'H-NMR (400 MHz, DMSO-ds) 6: 9.17 (1 H, s), 7.94 (2 H, d, J = 9.2 Hz), 7.39 (2 H,
t,J=7.2Hz),7.27-7.20 (4 H, m), 7.15 (1 H, t, J = 7.2 Hz), 7.00-6.99 (6 H, m), 6.85 (1
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H,t,J=72Hz),6.80 2H,t J=8.0H:z),3.88 3H,s).

[203]

[204] AA ¢ 7: N-H D-N'
-(4-ol | FA 72 R )4 v F A 3] A FEepo] B el Rbo] & (1-7: MPO-0053)

[205] A Zd 1-200 4 53 3 E(I1-2) 3 A Z 4] 2-40) A 253 3} & (11-4)S
Abgsto] AAld 13 Fdg i o =2 g0 A Q) A S (1-7)(44%) S
A3tk

[206] 'H-NMR (400 MHz, DMSO-dj) 6: 9.18 (1 H, s), 7.94-7.92 (2 H, m), 7.27-7.20 (6 H,
m), 6.88-6.78 (5 H, m), 3.89 (3 H,s),2.57 2 H,q,J=7.6Hz), .14 3H, t,J=7.6
Hz).

[207]

[208] A A 8: N-H I-N'
-(4-NA S A H A 72 W) -4-v e 3 d A F 5 o] =gl A} o] = (1-8: MPO-0055)

[209] A zd 1-191M =53 3FEA1-1) I Al Zd] 2-1914 553 3} & (111-1)S
Abgsto] Ao 13 Fdg Wi o= g A Q] A 3= (1-8)(36%) =
A3tk

[210] 'H-NMR (400 MHz, DMSO-d;) 6: 9.18 (1 H, 5), 7.89 (2 H, d, /= 8.4 Hz), 7.58 (2 H,
d, J=8.4Hz), 7.51-7.23 (7 H, m), 7.00-6.98 (2 H, m), 6.97-6.79 (5 H, m), 5.07 (2 H,
s), 2.44 (3 H, s).

[211]

[212]  AAA 9: N-#D-N-(2,3-T}0| S}o] = 2-1H
01 E5- 2 Al T2 K ) -4-1 B A 3 d A S o] = gf A o] = (1-9: MPO-0057)

[213] Az 1204 4253 3} 3HE(11-2) 2 Al 2o 2-591 4 553 3} 32 (111-5)S
ARgste] Al 13 Fd g i o2 T A3 FE(1-9)(10%)E 23T

[214] 'H NMR (400 MHz, DMSO-d,) 6: 9.16 (1 H, s), 7.94-7.91 (1 H, m), 7.27-7.23 (2 H,
m), 7.22-7.18 (3H, m), 6.85 (1 H, t, J = 7.2 Hz), 6.81-6.77 (3 H, m), 6.72 (1 H, dd, J =
8.0Hz, J=24Hz),3.89(3H,s),2.81 2H,t,J=7.2Hz),2.80 2H,t,J=7.2Hz),
2.00(2 H, p, J = 7.6 Hz).

[215]

216]  AA A 10: N-FHD-N-HA 5 A 72 R Y 4-F 223 d A Fslo] =l 2o = (I-10:
MPO-0058)

[217] Az 1404 =53 3= 11-4) 3% 3 d S22 LW o] ES ALE5Eo] A A4

1% Fdg i o =2 FASFEI-100(76%) 5 DA

[218] 'H-NMR (400 MHz, DMSO-d;) 6: 9.24 (1 H, s), 8.02 (2 H, d, /= 8.8 Hz), 7.80 (2 H,
d,J=84Hz),739 2H,t,J=8Hz),7.27 3H, t,J=8 Hz), 7.00 2 H, d, J = 7.6 Hz),
6.88 (1 H, q), 6.82 (2 H, d, J = 7.6 Hz).

[219]

[220] AA o 11: N-3 d-N'



14

WO 2016/144087 PCT/KR2016/002322

-Q-WE A H A 72 R )42 2 2 3 A E o] =gk xlo] = (1-11: MPO-0059)

[221] Az 1-40 A 53 31 E(IL-4) 3 2-H EA v Y ERE LYo EE
Abgste] AAld 13 Fdg H o2 FASFEI-11)(92%) 5 DAt

[222] 'H-NMR (400 MHz, DMSO-dy) 6 : 9.30 (1 H, s), 7.99 (2 H, d, J = 8.8 Hz), 7.79 (2
H,d, J=8.8 Hz), 7.29-7.21 (3 H, m), 7.08 (1 H, t, J= 8 Hz), 7.01 (1 H, q, J = 8 Hz),
6.94-6.83 (4 H, m), 3.61 (3 H, s).

[223]

[224] A Ao 12: N-H| H-N'
-4-AE A=A TR R U)-4-2 2 2 5 d A FEFFo] =&} o] = (1-12: MPO-0060)

[225] A zol| 1-40| M =538 =114 A Zd 2404 53 3= 111-4)=
ARgste] AAld 13 Fd g H o2 FASFEI-12)(75%)F DAt

[226] 'H-NMR (400 MHz, DMSO-dy) 6 : 9.23 (1 H, s), 8.01 (2 H, d, J = 8.8 Hz), 7.79 (2
H,d,/J=88Hz), 726 2H,t,J=8Hz),7.21 (2H, d, J=8.8 Hz), 6.88 (3 H, t, J = 8.4
Hz), 6.80 (2 H, d, J=7.6 Hz), 2.57 2 H, q,J=7.6 Hz), 1.13 (3 H, t, J = 7.6 Hz).

[227]

[228] A Ao 13: N-H D-N'
-4-NEA H = A 72 R )4 2 25| d A F o] =Ekxl o] = (1-13: MPO-0061)

[229] A zol| 1-40| M =538 FE=11-4) 1 A xd 2204 =53 31 gH=111-2)=
Abgste] Al 13 Fd g H o2 FASFE(I-13)(78%)F AUt

[230] 'H-NMR (400 MHz, DMSO-dy) 6 :9.21 (1 H, s), 8.01 (2 H, d, J = 8.4 Hz), 7.79 (2
H,d,J=8.8Hz),7.26 2 H, t,J=8.0 Hz), 6.87 (5 H, m), 6.81 (2 H, d, J = 8 Hz), 6.80
(2H,d, J=8.0Hz),2.57 2H, q), 1.29 3H, t, J = 6.8 Hz).

[231]

[232] A Ao 14: N-H D-N'
-4-A F A F = A 72 R )4 2 25| d A F o] = Ekxl o] = (1-14: MPO-0062)

[233] A zZd] 1-4o A =53 3} 5 (11-4) 3 A Zd] 2-39 A =53 3} & (111-3)S
Abgste] Al 13 Fd g H o2 FASFE(I-14)(75%)F DAt

[234] 'H-NMR (400 MHz, DMSO-d) 6 : 9.23 (1 H, s), 8.03-8.00 (2 H, m), 7.82-7.79 (2 H,
m), 7.41-7.37 2 H, m), 7.27 2 H, t, J = 7.6 Hz), 7.15 (1 H, t, J = 7.6 Hz), 7.06-6.97 (6
H, m), 6.89-6.81 (3 H, m).

[235]

[236] A Ao 15: N-H D-N'
-4 A A H A R R ) 4-F 2 2 d A ESpo) =gl A o] = (1-15:
MPO-0063)

[237] Azl 1-40) M =58 E}% (-4 Az 2-1604 538 3t gh=11-1)=
Abgste] Al 13 Fd g H o2 FASFE(-15)(54%)F DAt

[238] 'H-NMR (400 MHz, DMSO—d6) 8:922(1H,s),8.11 (2H,d,J=88Hz),797 2 H,
d, J = 8.4 Hz), 7.43-7.25 (7 H, m), 7.01-6.98 (2 H, m), 6.93-6.85 (3 H, m), 6.82-6.80 (2
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H,d,J=8.4Hz),5.07 2H,s).

[239]

[240]  AA A 16: N-Z| D-N'
(@I A H5 A FFE R ) 2-w A E A E5Fo] = ek ko] = (1-16: MPO-0064)

[241] Azl 1-690 A 4253 3} 3HE-(11-6) 3} A| 2o 2-30 4 =5-3F 3} E(11-3)S
Abgste] Ao 13 Fd g i o2 FASFE(1-16)(56%)F LA

[242] 'H-NMR (400 MHz, DMSO-d,) 6: 9.03 (1 H, s), 7.38 Q H, t, /= 6.8 Hz), 7.28 (2 H,
t,J=8.4Hz),7.14 (3H,t,J=7.6 Hz), 6.99-6.95 (6 H, m), 6.88-6.85 (3 H, m), 2.61 (6
H, s), 2.30 (3 H, s).

[243]

[244] A A 17: N-H| L-N'
G- AE A H A FL2 R ) 2-w Al & fl A FE o] =g 2Fo] = (1-17: MPO-0065)

[245] Az 1-600 M 53 31 3HE(11-6) 7 Al 24 2-100 4 7538 3HE(11-1)=
ARgste] Al 13 Fd g H o2 FASFE(I-17)(56%)F DA

[246] 'H-NMR (400 MHz, DMSO-d;) 6: 9.00 (1 H, ), 7.42-7.26 (7 H, m), 7.14 (2 H, s),
6.96 (2 H, d, J=8.8 Hz), 6.86 (L H, t, J=7.2 Hz), 6.74 2 H, d, J=7.2 Hz), 5.05 2 H,
s), 2.60 (6 H, s), 2.30 (3 H, s).

[247]

[248] A Ao 18: N-H D-N'
-(4-F F A H F5 A 72 R ) -v)o] 3 d -4- A E st o] B ek Aol & (I-18: MPO-0066)

[249] Azl 1-790 A 4=53F 3} 3HE-(11- 7)4 Az ol 2-30| A =53 3 EEI-3)S
Abgste] Al 13 Fd g i o2 FASFE(-18)(56%)F LAt

[250] 'H-NMR (400 MHz, DMSO-d,) 6: 9.28 (1 H, s), 8.09 (2 H, d, J = 8.8 Hz), 8.01 (2 H,
d,J=8.8Hz),7.79 2 H,d, J=8Hz),7.55 QH, t,J = 6.4 Hz), 7.52-7.46 (1 H, m),
7.372H, t,J=8Hz),7.27 2H,t,J=8 Hz), 7.14 (1 H, t, J = 7.2 Hz), 7.04-6.98 (6 H,
m), 6.89-6.85 (3 H, m).

[251]

[252] A A ¢ 19: N-H D-N'
-(4-NA S A H A 72 H ) -v)o] 9 W -4-d F & o] =gk A} o] I (1-19: MPO-0067)

[253] Az 17014 453 33 E11-7) 2 Al 2o 2-1914 53 3F3E11-1)S
Abgste] Ao 13 Fd g H o2 FASFE(1-19)(56%)F A

[254] 'H-NMR (400 MHz, DMSO-d,) 6: 9.26 (1 H, s), 8.08 (2 H, d, J = 6.8 Hz), 8.00 (2H,
d, J=6.8 Hz), 7.81-7.79 (2 H, m), 7.57-7.53 (2 H, m), 7.50-7.48 (1 H, m), 7.43-7.25 (7
H, m), 7.00-6.97 (2 H, m), 6.92-6.83 (5 H, m), 5.06 (2 H, ).

[255]

[256] A Ao 20: N-9| D-N-(4-2| 5 A F 5 A 7F 2 R )-d-n-
X 2 d ¥ d M EFFo] =gl xl o] = (1-20: MPO-0068)

[257] A zol| 1-80 A =58 &= 11-8) 1 Al Z o 2-30| 4 =53 3 gh=111-3)=
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AbgEte] A Ao 13} F U v o 7 F A 3 E(1-20)(56%) S A ST

[258]  'H-NMR (400 MHz, DMSO-d,) 6: 9.04 (1 H, s), 7.40-7.36 (2 H, m), 7.30-7.26 (2 H,
m), 7.17-7.12 (3 H, m), 7.00-6.95 (6 H, m), 6.89-6.85 (3 H, m), 2.62 (6H, s), 2.31 (3H,
S).

[259]

[260]  AAld 21: N-3H-N
-(G-AAZA HH5A 7P E R )4-E EF e v H A Esto] =i atol =
(I-21: MPO-0078)

[261] Az 1-500 M 53 3131153 Al 24 2-1004 7538 3H &)=
Abgste] Al 13 Fd g H o2 FASFE(1-21)(56%)F DA

[262]  'H-NMR (400 MHz, DMSO-dy) 6: 9.25 (1 H, s), 8.24 (2 H, d, J = 8.0 Hz), 8.11 (2H,
d, J = 8.0 Hz), 7.43-7.31 (5 H, m), 7.30-7.25 (2 H, m), 7.00-6.97 (2 H, m), 6.94-6.82 (7
H, m), 5.07 2 H, s), 3.51 (1L H, s).

[263]

[264] AA & 22: N-H D-N-(4-H A S A H) A 72 H ) )-4-¢
e A Esto] EefAlo] & (1-22: MPO-0081)

[265] Az ol 1-90| A =53 &3HE(11-9)T} Az 2-1914 =53 3} 3HE1-1)S
ARgste] Al 13 Fd g H o2 FA S FE(1-22)(78%)F DAt

[266]  'H-NMR (400 MHz, DMSO-dy) 6: 7.93 (2 H,d,J=2.0Hz),7.73 2 H,d, J= 1.6
Hz), 7.40 (4 H, m), 7.34 (1 H, t, J= 2.0 Hz), 7.25 (2 H, m), 6.97 (2 H, m), 6.83 (5 H,
m), 5.07 2 H, s), 1.33 (9 H, s).

[267]

[268]  AAd 23: N-H L-N-@-3 H A H 5 A T2 B )41
e A Esho] EekAlo] & (1-23: MPO-0084)

[269] Aol 1-90) A =53 3Het=(1-9) 3 Al o 2-30 A =53 3}t = (-3)&
Abgstel AAld 13 L3 R o2 A3 E(1-23)(33%)E ¥ AT

[270]  'H-NMR (400 MHz, DMSO-dy) 6: 9.21 (1 H, s), 7.95 2 H, d, J = 8.4 Hz), 7.73 (2 H,
d,J=84Hz),7392H,t,J=7.6Hz),726 2H,t,J=7.6Hz),7.15(1 H,t,J=7.2
Hz), 6.98 (6 H, m), 6.83 (3 H, m), 1.33 (9 H, s).

[271]

[272] A Ao 24: N-A| H-N-(4-F| A A A 72 B )-4-i
R I A ESpo| =l Abo] = (1-24: MPO-0085)

[273] Az el 1-100 4 758 3}3-E-10) 2 Al 2o 2-30 4 53 33 = 111-3)S
Abgste] Al 13 Fd g H o2 FASFE(1-24)(45%)F DA

[274]  'H-NMR (400 MHz, DMSO-d) 6: 9.20 (1 H, s), 7.94 (2 H, d, J = 8.4 Hz), 7.58 (2 H,
d,J=84Hz),740 2H,d, J=2.4Hz), 738 QH,1,J=7.6Hz),7.25 (1 H,t,J=7.2
Hz), 6.98 (6 H, m), 6.83 (3 H, m), 3.30 (1 H, m) 1.24 (6 H, d, J = 6.8 Hz).

[275]
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[276] A A o] 25: N-H| H-N"-(2,3-T}o| 3fo]| = & -1H
Q1SS A 72 R )49 E 3 d A FE o] =l A o] = (1-25: MPO-0086)

[277] Azl 1-190 4 =53 3HE1-1) 3} A 2o 2-50 4 =53 3} E11-5)S
Abgatel AAl e 13 L3 R 02 A 3 E(1-25)(43%) 5 ¥ AT

[278] 'H-NMR (400 MHz, DMSO-dy) 6: 9.19 (1 H, ), 7.88 (2 H, d, J = 8.4 Hz), 7.50 (2H,
d,J=84Hz),7252H,t,J=80Hz),7.18(1H,d, J=84Hz), 685 (1 H,t,J=7.2
Hz), 6.79 3 H, d, J=7.6 Hz), 6.65 (1 H, dd, J = 8.0 and 2.4 Hz), 2.80 (4 H, t, J= 7.6
Hz), 2.50 (3 H, m), 1.99 (2 H, p. J = 2 Hz).

[279]

[280] A A o] 26: N-3| H-N"-(2,3-T}o| 3fo]| =& -1H
QIS S A TR R E)-4- 2 2 23 d A E o] =gk Al o] = (1-26: MPO-0087)

[281] Az o] 1-40| M =538 &4 A xd 2-50 4 53 3= 111-5)=
Abgate]l AAld 13 L3 R o2 A B E(1-26)(57%) 5 ¥ AT

[282] 'H-NMR (400 MHz, DMSO-d) 6: 9.23 (1 H, s), 8.01 (2 H, dt, J = 9.2 and 2.8 Hz),
7.80 (2 H,dt,J=9.2 and 2.4 Hz), 7.26 (2 H, t, J =8 Hz), 7.19 (1 H, d, J = 8 Hz),
6.88-6.80 (4 H, m), 6.69 (1 H, dd, J = 8.0 and 2.4 Hz), 2.83-2.78 (4H, m), 2.04-1.63
(2H, m).

[283]

[284] A A o] 27: N-9| H-N"-(2,3-T}o| 3fo]| = & -1H
Q1 E5- LA TR B Y)-4-E P EF 0 23 U Eslo] Zal o] = (1-27:
MPO-0088)

[285] Azl 1-50 M =538 & 11-5) 3 A xd 2-50 4 =53 3= 11-5)=
Abgatel AAld 13 TL 3 R o2 A3 E(1-27)(23%)= ¥ AT

[286] 'H-NMR (400 MHz, DMSO-dy) 6: 9.26 (1 H, s), 823 (2 H, d, J=8.4 Hz), 8.12 (2 H,
d,J=84Hz),727 2H,t,J=7.8Hz),7.19 (1 H, d, J= 8.4 Hz), 6.89-6.81 (4 H, m),
6.70 (1 H, dd, J=8,2 Hz), 2.80 (4 H, t, J = 7.6 Hz), 1.99 (2 H, p, J = 7.6 Hz).

[287]

[288] A A o] 28: N-9| H-N"-(2,3-T}o| 3fo]| = & -1H
AR5 E A T2 R ) 2w A | "l A 5 5 o] E gl Rbo] E (1-28: MPO-0089)

[289] Az ol 1-60| A =5 &}3HE(11-6) T} Al 2o 2-59 4 53 8} 3HE(111-5)=
Abgste]l AAl e 13 L3 H 02 A 3 EE(1-28)(48%) E ¥ U T

[290] 'H-NMR (400 MHz, DMSO-d) 6: 9.01 (1 H, s), 728 2 H, t, J= 7.6 Hz), 7.14 (3 H,
5),6.96 (2H, d, J=7.6Hz),6.86 (1 H,t,J=72Hz), 645 (1 H,s),652(1H,d,J=
7.2Hz),2.78 (4 H, t,J = 6.8 Hz), 2.60 (6 H, 5), 2.30 (3 H, 5), 1.98 2 H, p, J = 6.8 Hz).

[291]

[292] B 2o 1: N-9 S-N-(F 5 A 72 1) -3 d A 25} o] =2} &} o] = (1: MPO-0046)

[293] A Zof| 1-30)| A 4253+ 3} 3E(11-3)(0.450 g, 1.81 mmol, 1.0 eq) = 3|
S22 o] B &3 AI71 ¥, TEA(0.455 ml, 3.27 mmol, 1.8 eq) & # 7}star
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[294]

[295]
[296]
[297]

[298]

A AR 1 F, W28 o] g5}
A gsho] 349 ¥ A 8}H3HE(1)(0.560 g, 1.52 mmol, 82%)a A St}

'H-NMR (400 MHz, DMSO-dy) 6: 9.25 (1 H, 5), 8.02 2 H, t, J = 8 Hz), 7.82 (1 H, t,
J=7.6Hz),7.70 2H, t,J=84Hz),7.38 2 H, ,J=6.4 Hz), 7.26 3 H, t, J = 8 Hz),
6.94 (2 H, d, J=7.6 Hz), 6.84 (3 H, m)

A4 1: PGE2 A4 A &4

Raw264.7(7h5-2= t) A A EE52)3= b Al Z5 2 (KCLB) ol A &% kol
AR5} © 1| 10% FBS(Fetal Bovine Serum), 3| 12! #1(100 -f-1 E/mL),
2~ E I Enlo] Al A o] E(100ug/mL)7} 3 ¢ DMEM Hl A] (Dulbecco's modified
Eagle's medium)©ll 4] 37 °C, 5% o] 2FsteEA 2] 571 = $HA ol A nlf a3l o
RAW264.7-&- DMEM Wl| #] & o] 83} 5x105A4| 3£/mL= 24 €of | mLA
/\]%13}3_1, 3}EHL Eoi_o]- u]—;‘q 8} kel HHX]E 7Lo]_v% E}_CL o) = g ;GDL e
A ek 1A ZE Fek AFM o] A ek & LPSE Ipg/mL=E X ]33l 244 =
A et AlZh Fet Aol d gt s A e F H stol 5wl 514 o NSB(Non
Specific Binding) @l 150 uL&] ¥4 & YW1, 100 uLe] ¥4 HHE I 4
%2 (B0) Lofl ¥t} Y =] Lol 100 uLe] F5= &2 ¥ a1 50 ule PGE,
AFA ] EE ¥ ATHNSB A 2]). 50 uLe] PGE, &4 &-91& ¥ aL 24| 1F &4t
el git). 2 42 &2 (suction)FFL M A B 3 2 53] Al & It} 200 ulLel
pNPP(para-Nitrophenyl phosphate) 7] 22 A A Ao ¥ 31 1A F &<} bench
ol A - Bakdt & 50 ule] A %] -2 w31 405 nmel] H E3EE A3}
27@6} WJJ—E %}er JZE'—/HO o]%g}oﬂp Ez/\gﬂalzo 3}J—1LPS‘¥1"?_}%
A 2] 3t 73 B alsle] 50%E A sk EmdC)E T }Oﬂv}. I AYRE ] #
1ol et Rl o, A ¥ = gk 33) 3+ gholt.

it 1
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[3E1]
2 +7] A4 |PGE, A7 & A
Rl R [RP R RS [Re[|EE=M|guMy  |ICH(mM)
)
AAlel1 |H  |MeO |H H |H [MeO [>10 85.6 (1) |490
AAle2 [H [Me |H H |[H [Me [>10 49.7 (1) |1010
AAl)3 |H |Me [H MeO H |H [>0.1 91.9 (0.1) |34.05
AAlel4 |H |MeO |H H |H |[BnO [>1 62.8 (0.1) {50.00
AAlel5 |H |MeO |H H |H |EO [>0.1 94.1 (0.1) |20.52
AAlel6 |H  |MeO |H H |H |PhO [>0.1 93.4(0.1) |17.06
AAle]7 [H  |[MeO |H H |H |[Et [>0.1 90.9 (0.1) (28.49
AAlel8 |H |Me |[H H |H [BnO [>0.1 66.6 (0.1) 32.62
AAd9 |[H |[MeO|H |H |CH.CH,CH, [>0.1 79.5 4.50
(0.01)
AAd10H €1 [H [H [H [H [>10 81.8 5.42
(0.01)
AAd 11 H |C1 |[H |[MeOH |[H [>10 85.9 3.52
(0.01)
AAd12H €1 |[H [H |[H |[Et [>10 80.5 3.70
(0.01)
AAd 13 H |C1 |[H [H |[H |[EtO [>10 74.8 5.02
(0.01)
AAd14H |C1 |[H [H |[H [PhO [>10 67.8 5.09
(0.01)
2 Aol 15 [H Cl [|H H H BnO [>10 84.5 3.42
(0.01)
AAle 16 [Me [Me |[Me |H |H |PhO |>1 39.8 (0.1) |176.92
AAe]17 Me |[Me [Me [H |H |BnO [>] 60.0 (0.1) |81.51
AAle] 18 [H |Ph |H H |H [PhO [>1 39.3(0.1) [160.71
AAle| 19 H |Ph |[H H |H |[BnO [>1 68.1 (0.1) |93.04
AAd20H |n-Pr [H |[H |[H [PhO [>10 45.4(0.1) |133.83
AAle) 21 [H |CF; |H H |H |[BnO [>0.1 65.5(0.1) |47.10
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A 22 [H |+-Bu |H H |H |[BnO [>0.1 69.8 (0.1) [56.89
AA)23 [H |+-Bu [H H |H [PhO [>1 67.9 (0.1) [99.60
A A4 24 |H i-Pr |H H H PhO |[>1 65.4 (0.1) {130.30
AA25 H |Me |[H H |CH,CH,CH, |>1 40.4 (0.1) [66.72
AA26 H |Cl |[H H |CH,CH,CH, |>1 45.8 (0.1) |70.46
AAe)27 lH |CF, [H H |CH,CH,CH, |>1 51.1(0.1) |55.77
A28 IMe |[Me [Me |H |CH.CH,CH, |>1 57.2(0.1) |58.58
Hiwle]ll [H |H |H H |H |H >10 84.4 (10) |5700

[299] IS QhY] FEE A2 A PGE,9] A A& (%)

[300]

[301] 7] 3 104 & 5 Ql2ol, & ol & N-3 d-N
A s A7 E R Y- YA Elo] =l ako] = 33HE-S ICs, #hol 3.42 A 1010
nM H 92 ICs, %ko] 5,700 nM ¢! B] el 19] 34310l v) &) w]$- $-=3F PGE,
A A 2448 JEeER Sl

[302]

[303] Aldd 2 EZAEE A

[304]  Raw264.7 (W}-5-2= th] A E5)3= 3 A £ 23 (KCLB)ol| A] F-9F kol
A3 91| 10% FBS, #l U2 #1100 Y E/mb), 2~ E 3 Ento] 2l
A ¥ o) E(100g/mé)7} E3HE] DMEM Hl| A ol A 37°C, 5% ©]2F3} gk 2]
U= B ol A vl skl

[305] AEEL AN EE & *ELEHJJE F338k], 10% FBSZ ¥ 3}3}= RPMI 1640
Wi A] 1000 S F3F5= 96 2 o] Eof] 1x107/9 S WAt}
3] B} 41 E}-of) Z A]-8a-0] A3 E] H 2 A] FLolo] o}-1(10),11,(13)-1] 2ll-12.6a-2 &}
o] =3i= Y& A FALo] =(DMSO) &Ml &l A Zl o, B Al A
DMSO09| 5 5+= 0.1%5 Z3atA] Fdvt. shEnt 43 = A5 2
LPS(lug/mL)E A 7}slar Zl| o] E = 244 7k Sk v k&Sl t). M X &L 3hAl g
A2 3 3 Smg/mé 2] MTTE §H7-3F= FBS $1+= WA 5040 E A 7FshS oy,
37°Coll A 4R gL M &F gt 2 il %] = A A E AL Al el A A Erpxt
£ F(formazan blue)E 100442 DMSO9 =21 &, 540nmel A SF =& 574 5}o]
A 54 AT E 1C,, #h o= 33T IC< 33&5 A& oW o Sk
Hlsto] Az o] 227} 50% 4 3 E UEtd & 558 on| gt} 1

ofy
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871 % 10 YERH A o, A A E = 42 33] F - ghol .
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4THEH
[397-3) 1] 3}7] 3812 19] N-FD-N-F| A 72 R Fd A Esfo] =gl ato)| =
T A i o] A A o' 58 H = 9
[3F5H4] 1]

371 Aol A,
RIS 424, C-C L2 7] B3 C-C8 LA 7] 0] an,
R2= C-Co8 &7, C-Ce8 &FA17], 2, C-Co2l
ol 7]olH,

ot

t2 g7 BE

R3&T T4, C-Ce8 &2 7] = C-Co8] A 7] 0] A,

R4= T4, C-Co] & 7] = C-Ce2] &= A 7] 0],

R G4, C-Ce2l €2 7] 1= C-Ce2] & 7]0] AL,
|

=
Ré= 4, C-Ce2l &2 7
RS 2 Ré:= A gE o 9=
& A sty
7414 2] A 18kel] oA,
RIS 4 = -G & 7o),
R2:= Ci-Cel &2 7], C-Ced] A7), T2, C-Cel TRUA 7] =
ol 7]o|y,
R3:E 4 i C-C.9 &z 7] o)L,
R4 T4 3= C-Ceol &=A7]0)H,
R+ G740| a1,
R6= T4, C-Ce] &7, C-Ce2l A 7] = oFH S A 7] 0] AL}
RS 2 Ro:= A H o] 9= eAh9 e} e 4 WA 748 eral4 A
A= N D-N-F S5A 72 R g d A Eslo)| =gk zfo| & &
= 19 oA shA o' e H = 9
[ 73 3] A 18kel] oA,
RI-& 52 = wgo] a1,
Re=dE n22d 22 (He vEXA S22 EgEEozdE
L= dol,
R33= 4 = v Ego)al,
R4= 422 = w EA] o),

A
R+ T_/J\_O].—ﬂ_,

2

D=,

€G] SFEA 7] HE= o} -G 4] 7] o] A1}
e} A 40 A 774 SR 1

o

u
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(37

3} 4

Ro= 74, vl e, ol &, W] Z A, ol FA], #l55A] B fll A S A[o] 7L

Rs % Ro= AT E o] Q)= e dAbe) 3 5748 vrslea g E

Aotz ol DNl A R R - w A Esfo

o= :L/] O‘t;q]tﬂﬂ o7 o]ﬁ.gb Oﬂ

Al1gel dojAM, a7 SR EFH dEE= A 5

A NS A R R A E o] Eakalo] = f

Ok;q] t‘ﬂ;@ o7 31_9_3 A= oﬂ

N-9D-N-(4-v| B A 7| 5 A T2 B d)-4-v| 5 A 9 d A E3fo] =)z} o] = (1

-D);

N-H9-N-@4-H A 5 A 72 B d)-4-v & o d A E o] =gl Ap o] Z(1-2);

N-#1D-N-Q-H S A A 5 A 72 B )4 v & o d A F5lo] Sl o] =

(I-3);

N-F-N-(4-A A A 7| 5 A 72 Bd)-4-1] 5 A] ] A 35 o] = Aol

=(1-4);

N-3D-N-(4-N FA| 7| =5 A 72 B )-4-w| F A 2 A E sl o] = e ato] =(1

-5);

N-3D-N-(4-3| 5 A 9| =5 A 72 B )-4-w| S A 2 A E sl o] = e ato] =(1

-6);

N-3D-N-(4-N D3| 5 A7 2 B )-4-v| S A # A Eslo] =efato| =

(I-7);

N-ZD-N-(4-H A A 3] 35 A 72 R )-4- v F 3 d A FE 5 o] el afo] =

(1-8);

N-#9-N-(2,3-t}0] 5} o] = 2-1H-Q1 ¥l-5-2- A 7L 2 B d)-4- v S A] | D A

Estol =efto] = (1-9);

N-31d-N-s 5 A 7k 2 8 42 2 2 5] A Edo] = el o) = (1-10);

N-AD-N-Q-HEA A A7 2R D)4 S22 I Eso| =efrto] =

I-11);

N-#d-N-(4-ol Do A 7 2 R D)4 F R 2 A Esfo] Zelxjo] =

(1-12);

N-FD-N-(4-N FA F A7 2 R )4-F R 2 I H Eslo] =gjato| =

(I-13);

N-HL-N-@-F 5 A A S A 72 R )4-F 2 29| A F3fo] =ef A} o] =

(1-14);

N-3D-N-(4- A EA o A 7E 2 B )45 2 2] d A E5fo] m Aol
= (I-15);

N-HD-N-(4-F 5 A A H A 72 B )2 v A g dl A Eslo] 2l zjo] =

(I-16);

N-FD-N-(4- A LA 5 5 A 7L 2 B ) 2-w A F @l A E 3l o] = e jo] =

o
o
il
P‘L
rlr
4

|

O
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(1-17);

N-3d-N-(4-3 =5 A 3] =5 A 72 Bod )-1fo] 9 ] -4-Ad = 8o e o] =
(I-18);

N-F D -N-(4- A S A | 5 A 72 2 d)-vlo) 3 d 4. E 5} o] =gl afo| =
(1-19);

N-3D-N-(4-3 5 A 5 A 72 Bod )-4-p- 2 A 39 d ] Esho] =efz o]
= (1-20);

[7d -3} 5]

N-A-N-@- WAL A #5472 R d)4- B 70 2 v e v d &8}
o] =g Alol = (I-21);

N-AD-N-(4- N A S A F 25 A 7} 2 B )4 28 o d A E o] ehajo| =
(1-22);

N-#-N-(4-3 5 A F 5 A 72 B )4 R v A ESfo] m kAo =
(1-23);

N-FD-N-(4-3 A H 5 A 72 R Y )-4-i- L 2 H v d A E S| o] Zafx}o] =
(1-24);

N-#D-N-(23-The] o] =21 H-QNQ-5- S A 7F 2 5 )4 v o A
sho] =dtato] = (1-25);

N-s1d-N-23-Tholato] E & 1H-1 )5S A 7k 2 Ry 4. 22 2 5 d A
Epo] mebAto] = (1-26);

N-AD-N-2,3-T}o|sto] B2 1H-Q¥.5-S A 7t 2 R ) 4 Eg) 229
Add Estol = ekatol = (1-27);
N-319-N-(23-t}o] 8ol = 2 1H-1 -5 Al 7h 2 2l 2 v A &l A 3
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