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N (5= tert-3E-2-5] %A -3-{[ (21 [3- (L2 E R -4-w] &) ol v 2 [2, 1-b][1,3] M E] o} 791 ] 4] 1l 4) 7}
wh o) ofu) 1) o ) ol Eh Eofn =

N(G-tert-F-g-2-vEA-3-{[(2H{[3-(EE2ZH-4-dr &) o]n|t}x[2,1-b] [1, 3] E o}&-7-A | S A 1l A ) 7}
} 9 Jobu] w ¥ ) of §had o] =

N-(5-ter (=82 5% A -3~ [ (2-{[3- (2.2 F -4~ vl & o] w] th£[2, 151 [ 1, 3] W E] o} £-7-1 ] S 4] bl ) 7}
HF. ) o] e 131 )l o A E o] =

N-(5-tert-5-8-2-v %A -3~{[ (2-{[3-( 22 Ee-4- v &) o] m] T2 [2, 1-b][1, 3] 2] o} 5-7-21 1 5.4}l ) 7}
vk 52.9) Jobu] e ] ) -l €l o € o] =

W 7-{4- [({[3 tert--e-1-(3-F 2 2-4-8o| =5 A A d ) - 11-9| 2}&-5-< | 7huk < popu] e ) wi | ] o) 25:4] o] ]
ohx[2,1-b][1 ZE]o}Z-3-7}E A o] E

e 6-{2-[({[3-tert-FE-1-(3-F 2 2-4-3}o| =5 ¥ )-1H-¥] 2}&-5-L [7put e d foln| )W E | -4-5 F- 0. =
A e ER[2,1-b][1 ZEo}E-1-7HE A g o] E

e 7-2H[(d=A7FR ) obv] i Wl | bl 5 A ) o] v [ 2, 1-b ] [ 1, 3]l 2 E] o} -3-7F 5 A 2] o] E

4-(3-tert-F-L-5-{[CA[3-(REEH-4-dv) o thx[2, 1-b][1, 3] E] o} Z-7-A |5 A] 1l &) 7hupELd T o}
v b-1H-T ek E-1-d)-2- 22 29 d vE-D-SF 32 Al FEAL

4-(3tert-8-5-{[(2-{[3-(R 2 A -4-A &) o] F2 (2, 1-b][1, 31 2 E| o} E-7-2 1A}l 8) 7ok = ok
o132 - 1-)-2- 2R e Y sholmeal Aol

1-[3-tert-FE-1-(3-F 2 2-4-8lo] =5 A A d ) - 1-9] 2}&-5-24 | -3-[2-({3-[(4-FA =R =2Ed-4-d ) | o]
PeE[2,1-b][1, 31l Ef o}Z-7-L }5 Al ] -2 o}

1-[3-tert-F8-1-(3-F 2 2-4-3}o| =5 A 3 & )-1H-¥| 2}E-5-2 |-3-(2H{ [3-(RE2Zd-4-Ad v & )-1-F | == o] 1]
Gx[2,1-b][1, 3]z o} E-7-L |52 bl ) 5-2| o}

1-[3-ter t-38-1-(3-F 2 2 ~4-3ho] = 2 A1 9] )~ 1H-3] 2} £-5-% | -3-(2-{ [3-(2 2 ER-4- A &) o] ] T2 2, 1-
bI[1, 31 EE| o} E-7-21 1S A bl ) $-ellob: o] A4kl

1=[3-tert-F8-1-(3-F 2 2-4-3lo] =5 A A d ) - 1H-9] 2}&-5-2 | -3-(2{ [3-(REZH-4-d " ) o] Hh = (2, 1-



10-2339610

s==4

bll1,3]

old 6,8-H (oA ot i) -7-(4-HEZ A mA] ) ol u bz [2, 1-b] [1, 3]l 2 E] o} E-3-7H A | o] E

]

Fo] = 5415 )~ 1H-9] 2} &-5- -3-[2-(o] Ml EF2 [2, 1-b] [1, 3] 2 B o} 72

=l

1-[3-tert-F€-1-(3-F2 24

AT 4

t

S

=

e g

ol ut

A3

-
T
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HzA e A
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=3t

2 58 7t

ol

23]
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all
el

~
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o
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FAle] Azxol AHEEE, 3}
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7% Azl

3

A
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=
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of A, &

&
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9 u-ohel A

e A4

1A,

I

)
10°

1

A7

A
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B
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0

AL

yige] Hy

of

T

7l &

i

o] o] A,

=
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A, olel pAlstHoR #g 7t

O
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=
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o))

[0001]

alpl =K

o]

gk 2foll

A9 AzE

i3

171 <

S

e eletoza Abg

B

I A

7]

[0002]

213} COPD

A

Z

ol

A #H A #H A3 (chronic obstructive pulmonary disease, COPD)

s

oo
N

ol

ol
o
i

#7715 %

gojolrt,

e

Fo o

A Age] Avka 1

e o]t} (COPD-Chronic Bronchitis & Emphysema; Australian lung foundation,

e

o

o)
ojm
;0.#

=K

COPD+=
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[0003]

[0004]

[0005]

[0006]

[0007]

[0008]

[0009]

[0010]

23 COPD zroll AE, wiziAl, Ayt d2t M2 34 23, F2E A Ro]= digh wkgoa o]
21 tH(Clinics (Sao Paulo). 2012; 67(11):1335-43). Z&iv}, Bt} H o= g0l HA4 2 iEE]ii
HZol=o oist &3 R3S FR3std, T35 2ol 0PDet XA © fAlsttE Aol By
Allergy Clin Immunol. 2013;131(3):636-45). SW|FAI%E, £AF F78] AFolAe dA F59 a@hql COPD
7} 2 7HA A E S FREthE AS o5 Jrh(Comp Funct Genomics. 2012; 2012: 968267).

g A # A3H(00PD) S, 53] AE/daol Al fralo]
3ol 25% AER & AR FAHE AAZeR Mg &
S 93-S v h(Nature Reviews 2013; 12: 543-559).
Ccoppell tigr dAle] A= YFH= vluwd gyt gled, 43 A8 = AASES AE3 ZaA7AY, ¥Y
Ade] 71 &3k YA sl ostel] digk AE A

3
Atk HEol, &Y p2-of=dd
A= el
5o

o}

2ol= JA] COPD X &A|ZA
5 =

J (LAMA) = 787 8%
waole. e, WE ol

AZ4 ABL ArsHAe

U 13 FolE WaE i pr-otudAEd 454
Kl
[e)

19, o\

P

rt

A} A7 ZEHIZHZOE AR @A $1 F9 ZZ2EHIZHIZo = $

A A HAEY] YA SUre #Hol dv FoR dEA o], IEZEIAHZoE ARgd & Alge] Tt

(www.bcguidelines.ca). T<o], 3¢ IFZEFAHZo|EE COPDAA dAZE XzAZE A9 9 COPD A
4]

AlA diAZ &7t flv Ao=2 UERSTH(Ann Fam Med. 2006; 4(3):253-62). XZAT]ol|2~H|2lA] <A A (PDE-

4 JAAD =, BF o5 F&Ao] St AME FAgol| o) Wea JANk, HT ZdelA COPD A
9 I A a5 HoJF Y (International Journal of COPD 2007; 2(2): 121-129).

F83% EHo=A A5 14 2 0PD AF Aol HgAYd gk o U4 osE JHAA HH, 294 4
=& ¥AHOoE 3= COPDo| Wieh A3k WE A=AV RAY 22 tE vl ASA "eHe XHoA AT H
AR

=1

aaHoR dFsl 2 Aew 7|y,

W2 7U Al (kinase) B0l AAFH AAF 1A B ASA AR - #ogith. mlo|EA-gdstE whuld
7] Al (mitogen-activated protein kinase, MAPK) | glol&= p38 ZIUAIZE 2=, o ZIUAE 2354
Ao whgate] @A 1e® BER ZED-FL Ad-Eded oW JuAR AT, AE 2E
ol o3 &A= p38 MAPK A 2= C0PDol #ofste W 954 349 2d& d@dct(Nature
Reviews 2013; 12: 543-559). HAFAH Al|EFIQI/ARIR)] R 374 2Eg 2 <ikste] 93] p38 wlo] =zl

gAdstd aid F)UuA (MAPK)E E4 34 7]=d, o] thgol p38 MAPK Aladd H25 &A3tA71

AT A EFRI /AR e] &3 2—! HH], ol faxke] MHS A, 2 AFA AE ol
3 oz 7HA Aoldk AFEel o8] PDS
T s WHEel giste] Thsx
A p38 LIt HSA AlEA 7

2 7l ol

ON O_u

X
o

Y 20 E<¢F p38 MAPK(mitogen—activated protein kinase)¥™ ojg] SHE Holo] Az HZE#
7b =3 gith. p38 MAPK SAAlE= FrtEl~Ad B4, dd, 28 (Crohn's disease), R ¥HZE
2 7] "3 2o g QS HAFET. 434 A4E A, AL ARE, 544 4
g A B AEd) 22 B2 d d3ke A, {4, Y/Ee Olﬁ}oﬂﬂ p38 MAPK®] oJehg& A|x
Al p38 MAPKZF ¥4 A5 WHolA &Adstdrte 3 o9 @457 A-HS5A Aol BT
&S opy|dtttes AS HoFEes B2 Edlo] =A)dch(Expert Opin. Investig. Drugs 2008; 17(10):1411-
1425).

he}

o ofy

N

Ny j;
g o

- ook y

b
2 yo

K Fo oo rQ

o
o

A

o
haj

[e
i

NEE
-

SR
e =M

o

H| S P38 MAPKE ZA SR st AT Fod &3 B2 dAA7ZE 7] 44 AFolA COPD A2 HEH dojxl
A 2 z2Ho A e 95 gHguEHE Aar7le o a9 do] YSHAAN, 1zt thy A3 A3l
x| 2ol p38 MAPK oAlA1e] HA4 F&Adel /M 2 A= wheste T8 Fol e oA Ay =4
|}, ol= Zfﬁ%d Be 3§E d44 M e shrld RS A2 A4, A4, 54 ®
= A 2o Muld BEx¢ #EE sy e g2 BEAR ) o]E F ol AL AA o= FHoAHE o}



[0011]

[0012]

[0013]

[0014]

[0015]

[0016]

[0017]

[0018]

[0019]

[0020]
[0021]

[0022]

[0023]

S=50dl 10-2339610

2 Folw Rl ¢kar u}(Expert Opin. Investig. Drugs 2008; 17(10):1411-1425 & Chest 2011;139(6):1470-
1479) .

dF B, ¢4 A < FAYHd olnthE 7|He] p38 MAPK AAIAIE 38 E7bsd bl Z=2ady &
T Aoz dE et o2 frARgE p38 MAPK AlAleF #Aste] AAdA 2 A
, AlF= ol x| Pz U 2 ONS B4, 95 942, 438 F4, 9 o] ¥
sto] di- MEide] wAl= AR FARSEA, ATPoﬂ ol &t H]@xng, p38 MAPK A #]Q1 BIRB-796¢1 i
Z 2 37 WY X ded, FuiEARA #EAeR 11 9 A3 AlfelA A3
(Expert Opin. Investig. Drugs 2008; 17(10):1411-1425 & Chest 2011;139(6):1470-1479).

Fule] A4 B4 3R A] o= p38 MAPK AAA| Vx-7459] 11 oA dFE 9 A L5 Ao ek}
wste] fod e ddE 2IE BAFAT. ey, o] EgE 6-71Y A AT Sl AelA wEsl ONS
=g o= 93 Fuwdch(Expert Opin. Investig. Drugs 2008; 17(10):1411-1425).

oeizl p38 MAPK OlAlAISh we® EA9 olef@ H4 % Auyel BAS Fua] g8, R A
F shvhs p3g 71uAl AAAIE Aol 4K Aol HPAoR Folshe A

Aol = 7ilded Aed 2 we 358 t20dS 2t By A28 Algle] p38 MAPK AAAE 7

Aol xHET. o E E9], PH-797804 ¥ ZAul¥] 2= (Losmapimod)E 12 WA 24 F71A] X 8A] JAH4

A UzelA 8AHE=E AL HoFH(Thorax. 2013 Aug; 68(8): 738-45 & J Clin Pharmacol. 2012

MR ety Zaad 283 A adHE AR eSS AlTske At p3s
3}

E5EeH = 2
MAPK SAAE gelsta 7de Fg Aol
102002143210 A= tt& 3¢t X180 thsle] ¢F AZES AN AY 49 82 93 STAT-6 JAAEA] Zg
Alol &8 olmtE FEAE MAST YT},
(B2232666 = GB22111864ll A= 7191 &4, vwe] X &E 98k, wi o AAHAZA ALLE 5 gl vlzrolA]
A JaSAZA olvtxHlzEolES VAL ).

- —

= 7/

w59 1§
EL R

2ot aust &% % oy

‘—— =

£ fFeAE AT,

[k

2398 2= p38 MAPK oA Al 24 A9t g3t o|mthxwl xElo}

A9 HE S5
ahtel FadelA, B
_"

Qi

& P24 (DO A AR, o9 FATHoR H8 e 9§ % o9l o4l
A

Aol A, BAge) oldAA, wizxt oA, T oA, ud, FIE, EuFE L N-SAlo|=Z
A 5-3kT};
R
R A A,
N \\ R1
X JEN
Rs S
D
o 7]el| A,

X&= 0, S(0),, NH % N(C,=Co) & ZHH el

R, & YA or 4, A, CHO, C=N-OH, C=N-0-(C;=Cs)%Z, CH.0H, CH:Rs, N(Rs)CO.Ry, CH,~Z= 71, NRsRs,

_10_



[0024]

[0025]

[0026]

[0027]

[0028]

[0029]

[0030]

[0031]

[0032]

[0033]

S=50l 10-2339610

N(R5)C(0)-A, N(Rs)S(0),=A, N(Rs)C(ON(Rs)-A, N(Rs)C(S)N(Rs)-A, C(O)NRsRs, CO:R;, C(0)-A, CH(OH)-A
C(CH3)=N-OH, C(CH3)=N-0-(C;-Ce) &z, C(O)CH,-=A & C(O)CHRsEH-E Aew ar;

RE Efdom £4, (0¥, (G, CN, CHO, C(0)-A, C(CHs)=N-OH, C(CH;)=N-0-(C;—Co)¥#Z,
C(O)CH-&=7,  C(0)CH:R3;, NRsRs,  N(Rs)C(0)-A,  N(Rs)S(0),-A,  N(Rs)C(0)0-A,  N(Rs)C(O)N(Rs)-A,
N(Rs)C(SIN(R;)-A, COR7, CCON(Rs)-A, (C=Co)¥Z-0R;, (Ci-Co)EA-T&7N, (C-Co) ¥Z-N;, (C1-Co) LZ-NRsRs,
(Ci=Co) & -N(Rs)C(0)-A,  (C1=Co) & A-N(R;)S(0),-A,  (C1=Co) &Z-N(Rs)C(0)0-A,  (Ci-C) &Z-N(Rs)C(0IN(R5)-A,
(C1=Ce) & -N(Rs)C(SN(Rs)-A 3 (C,=Cs) & -0C(OIN(Rs)-AZH-E] A&+ ar;

A
CHLZA, (CyCp)etasg, o}, deZold T FHzde T2, ()LD, (CCo)e2s, ofd, ez
obd, dE|Z3, slo]=54, CF;, OCF;, 0(Ci-Ce)EZ, 0-(CyCip) &3, NO,, C(0)-(Ci-Co)EZ, C(0)CH-T=
71, C(O)CH:Ry, NRsRs, CO-Rz, C(OIN(R5)-A, N(R5)S(0),~A, SH, S(0),(Ci=Co)&Z, S(0)N(Rs)-A, CN, CHO, (Ci-
Co)EZ-0R;, (CCo)EA-TZZ 2 (CCo)YA-NRREH-E] HHH o= Mes = 1 UlA] 3709 2372 A8
o= Agkd 4 9lar, orleA Az ofd & dFHRetd e TR, (CC)EA, (CyCp)Ehadt, o, 3§
gzl slelR8, sto]l=54, CFs, O0CF;, 0(C-Co)¥Z, 0-(CoCi)¥radh, NO,, C(0)-(Ci-Ce)2Z, C(0)CHy-
27, C(0)CHR3, NRsRs, CORz, C(OIN(Rs)-A, N(Rs)S(0),-A, SH, S(0),(C,~Co)&Z, S(0).N(Rs)-A, CN, OSO:H,

E=HdHoz ((CYZ, (CCipEad, ofd, dH=zold % syzsozieg Auxs=d, 7] (C-

rr

HOOC O, Vs

HO OH 0
OH
CHO, (C=Co)¥Z-0R;, (CCo)EZ-Z=27, (C1Co) L Z-NRRy ZRYH myHo=z Ady

rr

1

A 3709 AFr R HEHow Frt XFF F Qi

—

3}5 %%@]gi O—A, NRsRG, S(O)n_A, S(O)n_(CI_CG)OEL?E]_COZ(Cl_CG)OEL?E]7 S(O)n_(C1_C6)?ﬂl'7é]_OH, S(O)n_(C1_C6)%l'
Z-CO,H, N(Rs)C(0)-A, N(R5)C(0)0-A, N(R5)C(O)N(R5)-A, N(Rs)S(0),~A, N(R5)C(0)-3lEH|Z& 2 N(R5)C(S)N(Rs)-A

Ry @ R Eg802 54, (-0, (C-C)AA-(CrCo)B2F D (C-Co)BrAasto 2 e Hus ;

Rs & RG‘—E Yo R F4h, A, (CC)EZ-0H, (CrCa)%}ﬁ—NRs‘Re‘, CH(CH:0H)-o}2 , CH(CH,0H)», (Ci—Co)¥Z-

old, (GCo)gA-sd =3t 2 (C-Co) e ZA-sle 2ol 2 FH Y=L,

R, @ Ry R, W R = o]So] By Axol g7 3 Ulx 899 wak w8 ulx] 12919 o] sE=st 1
g P4E 5 glw, o 3
1gE Y olAke] Ry EE
PN
T

ek, ol8 SElE Asgeld], Jel 2ve e §F PO

Z4zke] R myAoR 1 WA 2 Ao Afkrjelar, 47y 4, &=l A, CN, CHO, C(0)-A, C(O)CH-Z=71,
C(0)CH:Ry, sFol=F24, CFs, OCF3;, NRsRs, N(Rs)C(0)-A, N(R5)S(0),~A, C(OIN(Rs)-A, 0-(Ci-Co) &2, 0-(CsCio) &
2%, S(0),-A 3 S(0)NR:)-AZHFE B aL, o7]o]A R % Reo] &Aell G obaL;

Rex SHAHOE F4, =27, A, 3pol=FA, CF;, 0CF;, 0(CG-Ce)EZA, 0-(CaCyp)8Aadk, NO,, C(0)-A,
C(O)CH,-& =41, C(O)CHoR3, NRsRs, N(R5)C(0)0-A, N(R5)C(OIN(Rs)-A, N(R5)C(S)N(Rs)-A, CO;R;, C(OIN(Rs)-A, CN,
CHO, (CiCo)EZ-0R;, (CCo)EZ-Z=2A, (CCo)EZ-old, (C-Co)LZ-NR:Rs, (C=Cs) L Z-N(R5)C(0)0-A,

_11_



[0034]

[0035]
[0036]

[0037]

[0038]

[0039]

[0040]

[0041]

[0042]

[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

SS=50dl 10-2339610

(C1=Co) 2Z-N(R5)C(OIN(R;)-A,  (C1-Co) & Z-N(R)C(SN(Rs)-A, (C1—Cs) & ZA-0C(OIN(Rs)-A 2 N(R5)S(0),-A=H-H
MeE]

Ripe 4, 22, A, dol=F4, (G-C)EZ-(CCo) A%, (C-CeZ-oFd, C(0)-A, COR;, C(OIN(Rs)-
A, CO)(CCe)EA-A, 54, B]Q, =N-0H, =N-0-(C;=Ce) &4, 0-(C;-Co)&Z, 0-(Cs~Crp) &A%, 0ok, 0-3H|
2ol S(0),~A, NR:Rs, N(Rs)C(0)-A, N(R5)C(0)0-A, N(Rs)C(OIN(Rs)-A, N(R5)S(0),~A, N(R;)C(0)-slE|Z3 A
N(R;)C(SN(R;)-AZHF-H A&z

me 1 HEi= 20]a1;

ne 0, 1 == 20]t}

o2 ol A, 2 2 9o} 22 ey FHFA T, @A) o]9 A stH oz 3§ 75 Id& 23S
1=

g2 FddeA, 2 ¥ 99} e FgEY AAYAG, GX] N-FAlo| =& ¥ 35S},

g2 FaddA, 2 dye Fx24 (D)9 SES Axste d 483 4 A 2 olds A Ax
WS Egsi,

2 oultgo] g2 P s EYdA] 952 1 WA 69 71EE 24 (1) E] Ax ot

2 iy g2 Fdd s, A8y oz FASHoR FE heet BHExA Ee gAY £3E, 734 (DY 3
FES x3she FATH =T

2 wgo] o2 Fdde B8R sk, QIS XEete ERFAA F24 (DY 3= A5HeE fFas
&S Foste A s dejxd 9@ v-dHAAg s A3S X85k Wyeltt

2 ago] o Fdde B8R sk, QIS XEee ERFAA F24 (DY 3= A5HeE fFas
d& Fofste Ao sl g HAg #H ZdE 9 JAS X853 el

2 e g2 Fdde A 2 v-dyAl Ve A3 AR5E T okAe AxE Y% 724 (DY
stEe] &olt

2ol o2 Fdd e v HAAd H A3 2 A ARE S Ao AxE Jg Fx2 (DY 3=
o] gxo|t}.

1. 71%3 27] €%(% la), 2.9 9 27]=(% 1b).
T 2: ¥ 75 Feprgel g 3= 319 X85 8,

1. 571 €% o & A&%F v&(% 2a) 2 2. T # A (%= 2b).

&

g e AA] et FAH Wg

bl FRdelA, B wge T2 (Do A S5, ole] olstgow
QAo A, Al oA, M ol 4A, T olYA, TP, FHE, Su5E
G, o711 R, Ri, R, Re, Ry R X SAo] Holg uhst g,

R Ry R,

@

_12_



[0049]

[0050]
[0051]

[0052]

[0053]

[0054]

[0055]
[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

[0062]

[0063]

S=50dl 10-2339610

o el

11%%%%%:?§ﬂ(wﬁﬁﬁ%ﬂ§%,ﬂﬁ cfAstHo® 88 Jhed o R o9 olAAl, 9
Aol A, 2o ol g A, wxt o)A, Tw o)A, t

2
g, Fike, SvistE B N-SAPe|=E Alg gt

@)

7] A
X 0 =+ S(0),0]aL;

R, Ri, Rs, Ra‘ R9 ni] n< ‘?’]Oﬂ xég]g_ H]'Q]’ QD]'

A PN, B odge P24 (DS AT BFE, oo SHon HE Asd A L o]
A, AACIAA, g o AAA, Wl ol gA, EW oA, thy, FEE, §ulsE % N-Saelng

@

7] A
X 0, NH =+ S(0),0]aL;

Ri % Rv FYPHOZ F4, A, CHO, CHOH, CHRs;, CH»-3=271, N(Rs)CORs, C(O)NRsRs, COR; H C(0)-AZHF-E

/K‘]EUE]_L_’

=~}

< 5P o2 (N, CHO, C(0)-A, NRsRs, N(Rs)C(0)-A, N(R5)C(0)0-A, N(Rs)C(OIN(R;)-A, C(OIN(Rs)-A, (Ci-Co)
A-0R;,  (C=CoEZA-Z=, (C-CEZA-N;,  (CrC)EA-NRRs,  (C-Co) EZ-NR)C0)-A,  (C-Co) L2~
N(R5)C(0)0-A, (C;=Co) &Z-N(R5)C(OIN(Rs)-A B (C,=Co) & ZA-0C(0IN(R;)-ARF-E] M= 1L

A 5834202 (CC)EZ, (GCpead, ofF, sHZold 2 JHZozHE Adx=d, 47 (G-

Co) olg &= FEHZEoHE 2, (CC)YZ, (C4CpEAas, ol FeH =%, sfo]=524, (F;, 0(C-
Co)¥Z, N(Rs)S(0)yA B (C-Co) EZ-0RZHE sgAoZ A= 1 WA 3719 X372 71 A3 5 3
HOOG O ,
o
HO%
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ARgete] ZRebZ ovld AZPAIA FRA-(59 sES AFshedl, ol Organic Letters, 2012, 14,
4478-4481°1 71=d A} FARE WS ARESte] FE2A-069] SFER HIHET. F224-039 FFE 97
B AERAE TR0 SRR
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[0124]

g shgh= (o] 7]0A Xi= §)2 whgA 60l rebdl nke}p o] et Ri©] Holal R,

00]:

F22 lag = Ibbe] o}

[0125]
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=

188 2-olu] :--6-E] L H| A Ml ZE]o} & B
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7} COEtY w) Fx2] lag 2 Ibbe] 33

Egohs dugelag

o]

AeE LToA] JdE HZEOAHOER 43351
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=

z}rﬂl—
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SS=50dl 10-2339610

[0129] B Aol Ay dRbAEQl golm oA ot HoHE o5 ¢l oy ouE ARgETH:

RT A

RM s =g E

DCH Clg22nE

o SEEENT

LR ClHEz8otn|

THF BlEatsio| =2 zat

DIEA N,N-C|0|4 = 2 2 0j & O} 7!

LAH 2§ ¥E0|E sto|=2to|=

EDCI 1-0|E-3-3-C|H Eolo| = =2 )
FtEc|ojojs

DMAP 4-c|oj goto| = m 2| ¢!

LEA E2|oj| 2o}

DBU 1,8-C|OFXtH|AO| & 2[5,4,012H3-7-A

TPP E2HeEAY

DMF-DMA NN-C|o @ ZE0t0| = C|o ROotMIE

TFA EIERR0LEM

DETA ClHEEAEY OFX =

EOAc of® ohdHlo|=

ESMS HIYA WY 24

Bl HI|YA o] 23}

ARCI 71 g ket o| 23}

KM olo|2 =&

nM Ueg

[0130]
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[0131]
[0132]

[0133]

[0134]

[0135]
[0136]

[0137]

[0138]

[0139]

S=50ol 10-2339610

b S 7]
e ohyd B4 o B
ol | BRIHZ MAY
M FIEEY
i oIMe BHE g%
e AL oS
SEM BEE 2K BF
LPS 2| ZE2|AFtetolE
il H 7l A"
Five JsH 3| 8Y
s L
- 7 8y
ue = HEY
R 8 NZ
ARE Q2T B A0
RIES g3} TAL Q1% 2
2 o) mal Alzxw seEe] AR APCI o] &3t Z|H(H7] WAL 3t o3t XRH)S AMES A 4%
= A= BEA7A (Water 7Q 2000 7]7]) EE ESI %= APCIZ AF&3F Finnigan LXQ, € 717] 71¥<S Abgsle] =
).
Ax
AAd 1: g€ 7-(2-X 2P =A]) ol thx[2,1-5][1, 3] I ZE| o} &-3-F E-A o) E(IFE 51)
o o
oF
o S
\O
BAAQl 0-gvdst W, dE So] BBry/DMS AMgste] od 7-wEAlo|ulthz[2,1-b] [1,3] 12 E] o} E-3-7}

EAY O E(US6191124) 5 EEs}slo] oel 7-slo|=EAlolm| vy (2, 1-p][1, 3]l ZE]o}&-3-7H5A o] E 3}
S AEsiid.

DMF(600 mL) = olg 7-8lo]|=FA|o|n|thx
golog ERAZFE (132 gm, 960 mmol)

—
=
—
S
&3
B
jl
—4—|~

o}ZF£-3-71 22 H o] E(85 gm, 320 mmol)e]
2 2 o]=(44.2 gm, 350 mmol)E H7}slar whs &3

E (RS 100-105TColl A 20-24 A|ZF &<t 7+ EIES Heow xy FHetE aAE oHsta
DMFE AZ3th. AL S o W23 pHE A3, B 2AE oste, B2 AFE
I Axse] HEAOoR 1AE HE-L(300 mL) '501]/‘1 AL (RIS 2-3 A|7F FoF wukslgith, wyte A=
o8kl FF stell A Axste] 80.0 gnol ZA SHEES WA LA EA ATt

mrE

'H-NMR (400 MHz, DMSO-ds): & 10.40 (1H, s), 8.96 (1H, d), 8.05 (1H, s), 7.94 (1H, s), 7.89 (1H, d),
7.70 (1H, t), 7.30-7.43 (2H, m), 7.06 (1H, d), 4.38 (2H, q), 1.36 (3H, t)

ESMS: 367.30
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[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]
[0148]

[0149]

[0150]
[0151]

S=50ol 10-2339610
AAld 20 d" 7-[2-(3lo| EFAHE) A o] vtk z (2, 1] [1, 3] 2B o} E-3-7H 5 A 2| o E(B}HE 52)

o/

O

HEr2- (600 mL) 5 33E old 7-(2-F =W KA ol tt2[2,1-p][1, 3] I ZElo}=-3-7}5-4 ¢ ]E(SO gm, 218
mmol)e] Wk fgMog AF HEIo|=T}o|=(24 gm, 655 mmol)S 0TCoA AR A7l A4 10-12
E]

A7t o wukelgur. WEreS AF sl 60TAA AASE (500 mL)E A E& HCIZ pHE 5.0-6.0
o2 ZA43IY. wEld nAE At & 2 HEFHOE 10% EtOAc/AAo2 AFH3Fa JF shell 60TlA
Azsle] FA 3FEE(80 gm)S WA uA A A},

A Eds o zHEsE e WY diHE FEAZ B8 L2985 vk ady, oHed Sus Ag
sho] Wrg-g ST Wolt oY o sE=yte] dojt,

HNMR (400 Milz, DMSO-dp): & 8.89 (1H, d), 8.04 (H, s), 7.69 (1H, s), 7.58 (1H, d), 7.21-7.32 (3H, m),
6.94 (1H, d), 5.19 (1H, s), 4.54 (2H, s), 4.38 (2H, q), 1.35 (3H, t)

ESNS: 369.32

Ao 3: od 7-[2-(o}A =H D) H Z A ] ol vtk 2[2,1-5][1, 3] MZE] 0} E-3-I1 5 A H o] E(IFE 54)

o/

O

NS
DCM(300 mL) & FFE A€ 7-[2-(Blo)l=FAME ) #Al5A] ol thx(2,1-b][1 ZE|o}E-3-7F5 A # 0] E(80
gm, 217 mmol)2] nRE Aoz  AFE]QH (51 gm, 434 mmol)S 0-5TlA 347}0}313} kS S3tE S 229
A 68 AZE Beh etk Wk ERES AF skl 60TAdA  wF xSt ¥
7-[2-(F 22 ) A Jo]nth2[2,1-b] [1,3] I ZE] o} &-3-7H5 A gl o] E (313 & &wg ﬂ%ﬂ%ﬂz A=
DMF(400 mL) ZFoll FEA7]aL 0-5CollA WA}, oA =3} EF (42 gm, 650 mmol Col A H7psba ur
S EFES ARl 10-12 AlIF St wnkekgith. v EFES W w2 ﬂ%ﬂmﬂ1§BWQﬁé%
Zopelth, 28 77158 B2 AFst, Y ER oA dxstal [E st 60TAA TLAIA 80 gn

——Zﬂ Q‘ELﬁg r:/\}\

AN 4: o€ 7-[2-(obv] =H ) H FA] o] v th2[2,1-5] [1, 3] MEE] o} Z-3-71 5 A G 0| E G4t (3P E 55)

@H

NH, HCI

THF(400 nL) % 3}3E g 7-[2-(oFAEmE) Fl Al Jolmthz[2, 1-h] [ 1, 3] Wl 2 E] o} & -3 H 9] E(80 gn,
203 mmol)e] WRF gHo =z EgHdE A (80 gn, 305 mmol)E 0-5CoA (100 mL)+ 7 H7tstgich. wr
A

T E¥ES A 0-12 Azt Fob antegivk. s X1E stell 60TColAM F@A7]1aL, F7F= = (~200

Mo r
2
x
—
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[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

mL) & 3|4 8to] o oAl o] E(500 mLx2) 2 FE8th. F715S FIUEF lAM dxsta 1&g kel 60T
A

oA FF HFE3t] FX(crude) FFES AAT. o] F FFES THF(800 mL)ol §3lAI7]aL A-2or 2 A7kl
Aolzl AE oJFsta, olAH | E(500 mL) E FAH(500 mL) o=

AA HCl 7kaz HAAZG. o]ef Zo =
A= ate] 55 gne] FA| SRS WA aAl=A ATt

e 7-[2-(cPA =) # =52l Jolm vz (2, 1-b] [1, 3] Ml 2 E] o} &-3-7H5 A el o] E(5} k& 54)7F wlE o ~H =9

HNMR (400 MHz, DMSO-ds): 6 8.96 (1H, d), 8.51 (2H, bs), 8.07 (IH, s), 7.88 (1M, d), 7.65 (1M, d),
7.36-7.42 (20, m), 7.25 (1H, t), 6.93 (1H, d) 4.38 (2H, q), 4.09-4.10 (2H, m), 1.35 (3H, t)

ESMS: 368.04

shetE 55 EF el dejxl wkeh o] ¥FE TS ARESte], THF-H.O ¥ DPPA, DBU % TPPE AR&-sho],
g 7-[2-(Btol| =EA WD) #| 25 A] o] Wtk £ [2,1-5] [1, 3] I 2 E] 0} E-3-7} - A gl o] E (813 & 52) Z5-H
.

AAe 50 A 7-[2-({[(2-3to| =FA-1-# Dol Q) 7R A Jolr = e ) o) 54T J o] ] b2 [ 2, 1-b] [1, 3] ¥l 2 E] o}
E-3-7HE AU E(BRHE 42)

o

O

Q;L)SELKIV”

THF(20 mL) 2 32]9(0.260 gn, 3.27 mmol) & o€ 7-[2-(oln|=m&) |5 A] Joln|th2[2,1-b][1,3] X E]o}
Z-3-7}1E 2 o] E 03(1 gm, 2.72 mmol)¢] Wyl Aoz 4-UERZHY R =ZF2 o] E(0. 66 gm, 3.27
mmol)vE— 0-5 C %H oA H7Fsitt. % EAES AR2A 4-6 AZF Sk wksiglth. &E WE stel 60
A AT, AAE FabdolE F%A4(0.3 gn, 0.56 mmol)E EFN(20 nl) Fo A Z L. of7]0|
0.0078 gm, 0.56 mmol) 2 DIEA(0.150 gm, 1.12 mmol)E F7}star 4-6 A|7F =<t SHAA
AL-og PZAsa B2 mabA odopH o] E(10 nlx2)E FE3IUTH. F71E5S SAHE
F oA Az AF el 60ToNA FEAA = stFdES fiL, ol Ay A=RnEIHIRE A5t

[e]

'H-NMR (400 MHz, DMSO-ds): & 8.90 (1H,d), 8.04 (1H,s), 7.71 (1H, bs), 7.36 (1H, d), 7.16-7.30 (7H, m),

6.94 (11, d), 6.53 (1H, d), 6.46 (1H, t), 4.87 (1H, t), 4.65-4.66 (1H, q), 4.37 (2H, q), 4.23 ( 2H,
d), 3.54 (2H, m), 1.35 (3H, t)

ESMS: 531.45

AAle 6: oE 7-C-{[(Ato]E2FHIMutR ) olr| = v } o 5A) ) o] v Th2 [ 2, 1-b] [1, 3]l & B 0} &-3-7H 5 A ]
o|E(3}E 46)

o

o)

e
: >¢N
CUEEL T

THF(20 mL) & ¥ 7-[2-(oPr| =) H5A] Jolu|thx[2,1-p][1,3] ¥l E] o} & -3-F} 5 A g o] E 4t
1.9 mmol)9] WF gMo g o] hA|olo]EALO]ZFZEAH(0.8 gm, 6.4 mmol)S 7SI, W EFES 18-
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[0164]

[0165]

[0166]

[0167]

[0168]
[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

S=50ol 10-2339610

20 A2 Ee BRAIAG. 9 EES A
of WE wet o dobAlH o] E(10 I3
ntEaYg 2 AAE] 0.05 gne] FA FFES A ZA AT}

1H-NMR (400 MHz, CDCl3) §9.03 (1H, d), 8.00 (1H, s), 7.48 (1H, d), 7.26 (1H, &w] A%<} ®W3}), 7.09-

7.21 (3H, m), 6.90 (1H, d) 4.73 (1H, t), 4.38-4.43 (4H, m), 4.26 (1H, d), 3.42 (1H, m), 1.85-1.87
(2H, m), 1.54-1.57 (1H, & A&} HF), 1.43 (3H, t), 1.23-1.32 (3H, m), 0.99-1.14 (4H, m)

ESMS: 493.33

AAd 7: dE 7T-{2-[({[3-tert-FE-1-(3-F 22 -4-F 0| =FA| ¥ Y )-11-Y FE-5-L |71l Yolm = ) W & | 7
EA yolmthz[2,1-b][ 1,312 E] o} &-3-7H 8- A F ] E(FF & 25)

9A 1: 2,2, 2-EFZZ29E [3-tert-FE-1-(3-F 2 Z-4-3}0| =EZA Y )-1F 1] &=&-5-Y ] 7} H] o E(F A
1)

o) cl
N/ \ )\\o/\ﬁc'
N H C

Cl
OH

o ElolAH o] E (1500 mL) Z 2N FEAIYESR $8A(500 mL) 5 4-(5-o}v] =-3-tert-FE-1H-¥] &}&-1-Y )-2-
aiiﬂ%%Om,%55mmlJiﬂ_% o% EfZZEZYITEZEIYEHO]E(119.32 gn, 563.90 mmol)Z
O

EIFJ

2

AZoA Hrbstar A2olA Wk hA7EA] waksgivh. ddotAlH ol E TS EHAIA SIYUEFR fdlA dx
ata g sl 60°C°ﬂ*1 %H;Mﬁ Z AFES AU, = AFES A2H100 L) Foll AEAA 0-5CellA
whetar, ofe} o] yEhd 1A ojsteln Axetel 85 gnol EAl HFEL TARA A

'H-NMR (400 MHz, CDCl3): & 7.44 (1H, s), 7.22-7.24 (1H, m), 7.03 (1H, d), 6.70 (1H, bs), 6.39 (2H, bs),
4.81 (2H, s), 1.34 (9H, s)
ESMS: 442.24/444.21

FHA 190l giste] 71ed AT fFARE 345 AMEEE, 2,2,2-EER2 2 Y [3-tert-FE-1-(3-F2E-4-1
EAAY)-1FT 2E-5-L |7t o) E(F7HA| 2), 2,2, 2-EFEF22d Y [3-rert-FE9-1-(4-w EA D) -1
ZE-5-A7Hb Ol E(F3HA] 3) H 2,2,2-E SR RAY [3-tert-FE-1-(4-m oAl d) -1 2hE-5- | 7pnt]
OE(FA H)E St ol detE SFEENEH FAAS.

aA 2: dd 7-{2-[({[3-tert-FE-1-(3-FZE4-3o| =FA| ¥ d)-1I-H &HE-5-L ] F1ut R yolv| = ) v & [ of] =
Alyelmghz[2,1-bl[1, 3]l = E o} Z-3-F} 5 F 0] E (3} FFE 25)

o

@)

oo
e

THF(600 mL) % € 7-[2-(olv]=w&) | 5A] ol nthz[2,1-p][1,3] IR E|o}Z-3-71 3 A glo] E HAtd (3}13HE
55)(55 gm, 136 mmol 4'WP%“OE,NM]]iEié]%ﬂmWO%gm5%mm)‘ﬂzlﬂ1%0w
136 mmol)& A7 etk wkE EFES 8-12 A7 B¢ BFAHAT. fuiE JF dol 60T F Wﬂﬂ,
HAA ] WFE B HCIS Agste] pHE 4-52 ¢06}ME}. ole} zro] dolzl IAE oF3skar FAH(500
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[0176]

[0177]
[0178]

[0179]

[0180]
[0181]

[0182]

[0183]

[0184]

[0185]
[0186]

S=50dl 10-2339610

Loz Azsa, 2
o}

oK
ol

toll Azskal EtOAcE AHE-ste] AASHAIA 72 gnol #A] 3hehes WA A=A A

'H-NMR (400 MHz, DMSO-ds): & 10.50 (1H, s), 8.90 (1H, d), 8.15 ( 1H, s), 8.04 ( 1H, s), 7.69 (1H, d),

7.39 (1H, &), 7.29-7.31 (2H, m), 7.17-7.24 (3H, m), 7.04 (1H, d), 6.94-6.96 (1H, m), 6.89 (1H, t),
6.15 (1H, s) 4.37 (2H, @), 4.27 (2H, d), 1.35 (3H, t), 1.21 (9H, s)

ESMS: 656.74/657.98
sHgE 5571 vl dlaEl s} A ARgE A e dd daHE fRAE =3 23 5

AAd 8 7-{2-[({[3-tert-FE-1-(3-FZE2-4-3}0| =F A5 d )-1H-F &ZE-5-d |7t R }olr| =) W & 15 &
Alyolmttz[2,1-b1[1, 3] E o} Z-3-71 544 (3HE 19)

TS
n A

Cl
OH

MeOH(10 mL) Z o€ 7—{2—[({[3 tert-F-g-1-(3-F R 2-4-slo| ==X #Hd)-1H-1) &} Z-5-Y ] 7}ul 2 Jo}m) &)
H e J#=A] polu vz [2,1-b] [1 ZE|o}Z-3-7FE A H o] E(0.2 gn, 0.3 mmol)e] myk fAMow L3R
A=3}=(0.063 gm, 1.51 mmol < %(2 nL)el &3AIA H7Fednh. vk EFES A=A 2-4 AIRF Bt w
webolet. Wb EtE W4E Za, AbAdsste] wdkelglnh. olef o] doji mAlE oSt dxshe
0.080 gno] ®A =S WY LA EA ATt

w_4

'H-NMR (400 MHz, DMSO-ds): &13.21 (1H, bs), 10.50 (1H, s), 8.98 (1H, d), 8.17 (IH, s), 7.99 (1H, s),

7.68 (1H, d), 7.40 (1H, d), 7.29-7.30 (2H, m), 7.16-7.24 (3H, m), 7.04 (1H, d), 6.89-6.95 (2H, m),
6.15 (1H, s), 4.27 (2H, d), 1.21 (9H,s)

ESMS: 631.50/633.42

AN 90 T-2-[{[3-tert-5B-1-(3-F 2 2450 SZ A9 W)~ 18- 2 5-5-2 17huhw Jolv] ) v B 19 5
Al }-N-(2-3r0| EF Aol @) o] ml th 2, 1-b1[1, 31| o} &-3-7H Abw] = (B E 20)

OH
N
o
e
N
O te
T 0 o) S
NP
H H
cl
OH

MN%rm)%’F&[HBtMtTQI(&3§§w14ﬂEEN]é)ﬂiﬁﬂ*%o‘ﬂﬂU%WWBﬂﬂ%Wﬂ

x| rolm Tk [2,1-b][1 ZE|o}E-3-7}3244H0.8 gn, 1.26 mmol)9] wHF fMom N N-tjo]AZZHoE
ﬂﬂ@A9w,&8mM% —&ﬂEEM ZEZo}Z(0.342 gm, 2.56 mmol) @ 1-o€l-3-(3-tHEo}m] )T a2
A7trdeln|= 9A4F4A(0.486 gm, 2.65 mmol)S 0-5ColA #H7lsta wRES 45 & F<t AE3lnt. dgkEolql

(0.152 gm, 2.53 mmol)S H7}sldch. whe ZES ALoA] 20-24 A7 F¢F wHbEth, WS E3Eo] W
TE %3 pll 4-52 st wkskgith, o EolAlH Ol E(10 nlx2) 2 FE3IL F7]15S TUAA = 3Fg=
S d3, oE Ay FAZvEaY IR F7F AASA 0.1 gn ¥A4 FES AU

_32_



[0187]

[0188]

[0189]

[0190]
[0191]

[0192]

[0193]

[0194]

[0195]
[0196]

S=50dl 10-2339610

'H-NVR (400 MHz, DMSO-ds): 6 10.53 (1H, s), 8.94 (1H, d), 8.53 (1H, t), 8.18 (1H, s), 7.95 (1H, s),

7.65 (1H, m), 7.39 (1H, m), 7.29 (2H, bs), 7.16-7.23 (3H, m), 7.04 (1H, d), 6.91-6.93 (2H, m), 6.17
(1H, s), 4.78 (1H, t), 4.28 (2H, d), 3.54-3.55 (2H, m), 3.33 (2H, &9 A& ofg] =A%), 1.22 (9H, s)

ESMS: 674.62/676.45

AA 10: 1-[3-tert-FE-1-(3-FEZ-4-3}o| =EAH Y )-1H-9 FE-5-Y ]-3-(2-{[3- (3] =EA v & ) o] 1] T}
Z[2,1-b1[1,31HZE]o}Z-7-A 1S4 1 A ) ¢ o} (L E 22)

OH

oo
LK

N
H

Cl
OH

THF(400 mL) % ol& 7—{2—[({[3—tert—‘j9—1—(3—3ii—4—8}olci’\] Hd)-1H-T e}&-5-d |7
W e [H A bolu| b2 [2,1-b] [ 1 ZE|o}E-3-FIE A o] E (40 gm, 60.69 mmol)2] uHF &
slo|=glo] = (4.2 gm, 182 mmol)E 0-5ColAM A% H7lsta g TFES 4-5 A7 §oF FFAIH G,
S o] & B ofHEANS0 nml) F 33% HBr& AMESte] AHAEEm 60-65TolAM 4-5 AE F
Ak, e EYRES HA2oR YrAst EE 3435t Et0Ac(250 mlx2)® FEIUTH. TS HFE
I B ES foA Azxsta T gkl 60Tl FLAIZT. o]¢k o] fojxl 1AE EtOAc (150
El gk 9okl 27 gno TA| SFES WA DA ZA AU

gl
[e=]
=

'H-NMR (400 MHz, DMSO-ds): & 8.23 (1H, s), 8.01 (1H, d), 7.66 (1H, d), 7.42 (1H, d), 7.14-7.30 (6H, m),

7.06 (1H, d), 6.94 (1H, t), 6.89 (1H, d), 6.21 (1H, s), 5.52 (1H, bs), 4.81 (2H, s), 4.30 (2H, d),
1.23 (91, s)

ESMS: 615.08/617.08

AAd 110 1-[3-tert-¥B-1-(3-F R 2-4-3Fo| =FA| ¥ 9 )-1-H E-5-4 ]-3-C~{[3-(HEA " & ) o] v] T} =
[2,1-b][1,3]¥1ZE]o}Z-7-A 1S A 1l A) - o} (FFE 31)

O\

p-vta o7
&

OH

DCM(100 mL) % FRR2IE(10 ml)9 EFE % [3 tert-FE-1-(3-F 2 2-4-3lo| =F A ¥ d )-1H-3| &=~
5~ 1-3-(2~{[3- (3ol =EA W& ) o] m| 2 [2,1-b ZEOFE-7-L S A 1l A) §-#oF(10 gm, 16 mmol)<]
gk gHow  A3HH (9.5 mL)S 5-10C W 1*7}0}035} g E3dES W7 obel wwrd o ARollA
2-4 A7F FeF wukslgith. dAstEledS HF &bl 50Tl FLAA 1-[3-tert-FEH-1-(3-F R E-4-5lo| ==
Al d)-11-3] 2} &-5-Y 1-3-2{[3-(FZZH ") ol n| T}z [2, 1-b] [ 1, 3] Wl ZE] o} &-7-A 1A )il 2 ) (3}3HE 57) &
BATE. 7o, WERS(60 mL)& §ZF el Hrtetan thgeol g ERES 2

2AE 4 ot FIE e AFeta JAF st & Axde] 8 gne] EA EES WA uAEM o

At

O’—‘
;_4/\
—

J
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[0197]

[0198]

[0199]

[0200]
[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

[0207]

[0208]

S=50dl 10-2339610

H-NMR (400 MHz, DMSO-ds):6 10.49 (1H, bs), 8.20 (1H, s), 7.82 (1H, d), 7.69 (I1H, d), 7.40 (1H, d),

7.27-7.30 (3H, m), 7.14-7.23 (3H, m), 7.05 (I1H, d), 6.90-6.92 (2H, m), 6.19 (1H, s), 4.77 (2H, s),
4.28 (21, d), 3.30 (3H, & Az9 FEHo=z W3hd), 1.23 (9, s)

ESMS: 629.62/630.45

AAd 12: 1-[3-tert-FE-1-(3-FRZ-4-3}o| =ZA HY )-1H-H HF=E-5-Y ]-3-2H{[3-(RE2EZH-4-drE ) o]
n ok [2,1-b1[1, 3] E] o} Z-7T-A ]S A Yl A ) $-g o} (3= 35)

(-

N

Q.08

N N
H H
@@
OH
DCM(50 mL) ¥ FREFE(G mb)o EFE % [3 tert-S-e-1-(3-F 2 Z-4-3}o| =E2A Hd ) -1~ & Z-5-
A ]-3-(2-{[3-(Sle]|=FA M E ) olm (2, 1-b +E1°}%—7—%]%A1}%lé)%ﬂlo}(5 gm, 8.1 mmol)e] i
b goloz A3E] 29 (1.75 mL)E 5-10 COM ﬂﬂﬂ"ﬂﬁk S EFES WA Sholl wwket o A4 2-

q =< °
4 AZF st uwkeltk. flstE S 1 skl 50T FEAIA 1-[3-tert-F-E-1-(3-F 2 & -4-3}o] =5 A
Hd)-1H-T 2} &-5-d |-3-2H{[3-(F2 =g ) ol m|t}x[2,1-b] [1, 3] Hl Z=E] o} Z- _OE]]'_I}\‘I}]ZIH‘;S‘)(Q—E—LD 57)&
AT}, o 7)o DMF(50 mL) % E=Z2(7.04 gm, 81 mmol)S Y~z
S ALA 2-4 AIRF B wkekgith, whE E3bEe] WaE B
3t

=o da, olE AstEe AHSAA -3 gno] HA BAgt=s WA LARA AU

'H-NMR (400 MHz, DMSO-ds): & 10.51 (1H, s), 8.20 (1H, s), 8.01 (1H, d), 7.65 (1H, bs), 7.40 (1H, bs),

7.28-7.30 (2H, m), 7.03-7.24 (5H, m), 6.92-6.94 (2H, m), 6.18 (1H, s), 4.28 (2H, d), 3.79 (2H, s),
3.52 (4H, s), 2.44 (4H, €vf A5 e} REZA o7 WI=E) 1.22 (9H, s)

ESMS: 686.50/688.45
AAle) 130 oE 7-[(4-obv]=sd) A shd ol vthx([2,1-p] [1, 3]l 2 E| o} F-3-IH 5 A H o) E (& FE 59)

(

(0]
OQS\‘
T
2N\©\ N
=N
g 8

HEeE(20 nL) T o9 7-[4-HERA) s Jolm|thx[2,1-b][1 E1°}+—3 FHE Aol E(1.2 gm, 3
mmol ) (8}3H& 58)¢] Rk &How  AZA1IFA o]FEE(2.7 gn, 12 mmol)# 2ol A H7yelal REE E3HE
< 4-5 Az Bt ‘_werl\]iiq. EulE - atell 60Tl FLA7]L, E= F7} tﬂ“OPJ— A714 o= shaL,
odolrElo] ER FE3tal, FAVEF oA dxsta 3 stell w5 dx3ste] 0.9 gn 1A SHES 99

n

—

2=

SFE 588 Journal of Current Pharmaceutical Research, 2010, 3(1), 139 7|<=® A} FAS T4HS AL
sto] 4-[(A-HERdd)Aad JotdA o2 HE FAste] &3t WxEolE =S 411, o
Zled A FAE 348 AMESte] g skskitt.

AAe 140 oE 7-{[4-({[3-tert-FB-1-(4-WI A ¥ d)-1H-¥ 2}E&-5-L | 7Pt A Yopu| x ) 3 d ] 3hd } o] | o}
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[0209]
[0210]

[0211]

[0212]

[0213]

[0214]

[0215]
[0216]

[0217]

[0218]
[0219]

[0220]

[0221]
[0222]

SEE36 10-2339610
Z[2,1-b1[1,31HZE]o}Z-3-71 52 g o] E (3}FE 60)

0

> >

3HHE 602 AAdl 7oA 3 % 2501 Aol gste] 7lsd A FARE FAL ARREY dE 7-
Hd) A oluthz[2,1-b][1 ZEoLE-3-7IE Aol Ee} F7HA] 39 NS o 2 HE ?ﬂéé}%iﬁ}.
AA 150 7-{[4-({[3-tert-FE-1-(4-FIEA HL)-1-H S E&-5-A 7R d} olux)Hd]ddd olutiz
[2,1-b][1,3]¥1=E] o}&-3-Ft B A (EFE 10)

[(4-o}m] =

~0

OH
Ck:ji~1
H H
v N
N
;{\IOO\ g
S S

SR 108 AAe] sl A SHEE 199 A tetel JEE A3 FAG FHL Akl o 7-{[4-({[3-
tert-3E-1-(4-w| 5 4] 5 d )-1H-5] 2} 25-5-21 | 7huh2. 0 ol ) 1 | 45 Yol ]

e D CEI S ER R L T e

1H—NMR (400 MHz, DMSO-ds): 6 9.40 (1H, s), 9.00 (1H, d), 8.55 (1H, s), 7.93-7.96 (2H, m), 7.39-7.57
(8H, m), 7.06-7.09 (2H, m), 6.35 (1H, s), 3.81 (3H, s), 1.28 (9H, s)

ESMS: 613.16

AA 6l 16: Y 7-(4-okm) s A o) HI HR [2, 1-5] [1, 3] ZE| o} -3-7H 2 A o o] = (3} & 62)

WA 1 e® 7-(-UER %) o) mlhE(2, 1-51[1, 3] EE o} E-3-7HE A el o E (B E 61)

12 AAle 164 steke 519 gl distel 7lsd A3 fAeE $8e AR&sto] old 7-slo] =54
[2,1-b][1,3] 2] o}E-3-7F5 A o] E9} 4-UER ZFQ 22T E 3

ANE 7-(4-obv]| =¥ 5 A ) ol v Tk [2,1-h] [1, 3] 2B o} F-3-F1 B A H | E(SFE 62)

(

0
0
QL0
0O S
shghE 62 AAld 1304 3teE 599 Aol diste] 71w A AR T3S ARESHe] dld T-(4-HER
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[0223]

[0224]
[0225]

[0226]

[0227]

[0228]

[0229]
[0230]

[0231]

[0232]

[0233]

[0234]

[0235]

S=50ol 10-2339610

H Aol u vk [2,1-h] [ 1 ZE]o}E-3-71 Ao Ee] g o RE A8
AXNd 17: 8 7-[4-({[3-tert-FE-1-(3-F 2 2-4-HEA HD)-1H- FE-5-4 |72 Yolu| =) ¥ 4] ] o] ]
o2 ([2,1-b][1,3]¥1ZE]o}&-3-F1 2 A Ho|E (3FE 5)

=0
Cl

a‘gf;J/
figgeVesy

shebe 5 AAlel 7lM Sheke 259 el miske] lE A FARRE 3 ARSEte] old 7-(4-opw] ]
AN el thE([2,1-b][1,3] I 2 E o}E-3-7H 5 A o] E9} F FlacCR S B
H-NWR (400 MHz, DMSO-dy): IH-NMR (400MHz, CDCI3)& 9.06 (IH, d), 7.97 (IH, s), 7.50 (H, d), 7.31-7.34

(3H, m), 7.22-7.26 (2H, m), 7.16 (1H, dd), 7.01 (2H, d), 6.89 (1H, d), 6.82 (1H, s), 6.41 (1H, s),
4.43 (2H, q), 3.88 (3H, s), 1.45 (3H t), 1.31 (9H, s)

ESMS: 657.45/659.37

AAle] 18: dd 7-(4-{[(5-vE-3-3'd-1,2-SAE-4-H ) FPLE A Jopr| ==} Tl A] ) o] m Tk [2,1-b][1, 3] W= H|
o}E-3-FH5 AU E(FFHE 43)

E7A(15 nl) F olE 7-(4-opveFF Aol nthE[2,1-h][1 ZE|o}E-3-7HT A1 E(0.75 gm, 2.14
mmUQiﬂ_%ﬁ2§,4]*Nﬁﬂ]iﬁwﬁ¥&ﬂéﬂ24%hA05w,ZSMOV’ﬂﬂ4j?hr§§
S 46 A7 B FRAAGY. g EFES Adeow Yzeguh, vk B3R WREE Ran, odolAH)
OER FEdlo] 2 FFES dal, o|F Uo|aZ2HoHEE AE3 &) Aol o8 AAF v Hxs}ho]
0.5 gne] XA FES TAZA AA

'H-NVR (400 MHz, DMSO-ds): & 8.94 (1H, bs), 8.89 (1H, d), 8.03 (1H, s), 7.84 (1H, s), 7.71-7.76 (3H,
m), 7.47-7.52 (5H, m), 7.23 (1H, dd), 7.02 (2H, d), 4.36 (2H, q), 2.37 (3H, s), 1.35 (3H, t)
ESMS: 554.25

AAld 19: Ad 7-C-{[(SI=AFIEY ) oln| = 1w E } o 35 A) ) o m| T2 [2,1-b] [ 1, 3] Ml 2 E] o} &-3-F1 8- A P o] E (3}
IE 80)

He @Qi

ole [2-(olu| =m e H 5 A Jolm vy [2, 1-p] [1, 3] Ml X E] o} Z-3-F} 2 A H o] E(1 gm, 2.72

mmol) (335 55)9 Wk LMo DIEA(0.7 gm, 5.44 mmol)E H7}etn ¥+ EIFES 0C=2 W38T, o

W7ty bke s3E= S22 YXEMO]E(0.42 gm, 2.72 mmol)E FH7ISIa 9§ EFES RTAIA Wi=F 1 Al
}

9
7 Eek AR wwaiTh. W EEEd S i, ool ER FEaun, SMIEF oA Azt

_36_



[0236]

[0237]
[0238]

[0239]

[0240]

S=50dl 10-2339610

i 3lE st w5 Axste] 1.2 gno] #Al shetEs WA nA A AT

AAd 20: A8 7-C{[(Z=F7tRd)otm| =] E b5 A]) o mthx[2,1-b][1,3] Ml Z E o}&-3-7H5 A H o] E

b@%

EF9(10 nL) F olE 7-C-{[(HAFAIZFE D) obn| = JW e o) 35 A] ) o] m k2 [2,1-b][1 ZEo}E-3-7H A el
©]E(0.5 gm, 1.02 mmol)(3}gHE 80)¢ wwk gl o= DIEA0.26 gm, 2.05 mmol) 2 n-ZTEZHo}1(0.12 gn,
2.05 mol)S Aol H7leta g ZHES 4-5 AIF ¢ SRAIATE. B £3Ee] &S5 %L, od o}
AEO|ER FE381al, SR ER fdA dxstal AF st 55 71%39 = gFES da, o5 4y A=
ntEgdu 2 GAste] 0.23 gnd] FA HTES WA uA2A AU

Bowge] gEAY te SHES A e vt ge @4 WA Agdel AR WHom
REST-LR

x 1

$}st2 'H-NMR (400 MHz, DMSO-ds ) MASS

—: £
loF mot

810.30 (1H, bs), 9.59 ( 1H, bs), 8.10-8.13 (2H, m), 7.41-  729.46/7
7.50 (4H, m), 7.20-7.23 (2H, m), 6.99-7.09 (4H, m), 623 32.73
(H, d), 3.56-3.57 (4H, m, § A89 2exoz

S8E), 241248 (8H, m, DMSO NZ9} FEXOE

SHE), 1.26 (9H, 5)

2 IH-NMR (400 MHz, CDCl3) § 8.21 ( 1H, bs), 7.71 { 1H, 693.3
bs), 7.43-7.59 (1H, m), 7.33-743 (3H, m), 7.19-7.21
(2H, m), 7.07 (1H, dd), 6.90-7.00 (2H, m), 6.71-6.76 (4H,
m), 6.39 (1H, s), 3.77 (4H, bs), 3.51-3.52 (2H m), 2.57-
2.64 (4H, m), 2.38 (3H, ), 2.01-2.08 (2H, m), 1.35 (9H,
s)

3 8 9.10 ( 1H, s), 8.97 ( 1H, s), 8.35-8.62 (2H, m), 8.13 700.27
(IH, d), 7.72 (IH, d), 7.20-7.46 (10H, m), 7.0 (2H, d),
6.35 (1H, s), 5.83 (1H, bs), 5.02-5.05 (2H, m), 3.73 (2H,
m), 2.95-3.00 (1H, m), 2.38 (3H s), 1.27 (9H, s)

4 §9.12 ( 1H, s), 8.85 ( 1H, s), 8.38 (1H, s), 8.30 (1H, d), 624.16
8.13 (1H, t), 7.74-7.77 (1H, m), 7.34-7.51 (6H, m), 7.28
(1H, dd), 7.07 (2H, d), 6.40 (1H, s), 4.84 (1H, t), 3.54-
3.58 (2H, m), 3.34 (2H, 82| 4% of2 A,
2.43 (3H 5), 1.33 (9H, )

6 8 10.50 ( 1H, bs), 10.04 (1H, bs), 9.50 (1H, d), 7.67 (1H, 631.14/6
d), 7.62 (1H, d), 7.49-7.53 (3H, m), 7.40 (1H, s), 7.20 33.03
(1H, d), 6.8-7.05 (3H, m), 6.88 (1H, s), 6.30 (1H, s), 3.81
(3H, s), 1.28 (9H, s)
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[0241]

11

13

14

15

16

(DMSO-dg+D,0) 6 8.75 ( 1H, d), 7.91 (1H, s), 7.48-7.53
(2H, m), 7.37 (3H, t), 7.21 (1H, d), 7.05-7.12 (1H, m),
6.98 (2H, d), 6.27 (1H, s), 3.86 (3H, s), 3.53-3.56 (2H,
m), 3.35-3.42 (2H, m), 1.22 (9H, s)

§11.97 ( 1H, bs), 10.57 (1H, s), 9.00-9.03 (2H, m), 8.30
(1H, ), 7.95 (1H, s), 7.71 (1H, s), 7.43-7.45 (2H, m),
7.22-7.28 (2H, m), 7.01-7.09 (2H, m), 6.86 (1H, s), 6.54
(1H, s), 6.16 (1H, s) 1.25 (9H, s)

§10.05 ( 1H, s), 9.32 (1H, s), 9.04 (1H, bs), 8.41 (1H, s),
7.94 (1H, s), 7.39-7.52 (5H, m), 7.28 (2H, d), 6.89 (2H,
d), 6.34 (1H, s), 1.24 (9H, m)

69.40 ( 1H, s), 9.00 (1H, d), 8.55 (1H, s), 7.93-7.96 (2H,
m), 7.39-7.57 (8H, m), 7.06-7.09 (2H, m), 6.35 (1H, s),
3.81 (3H, s),1.28 (9H, s)

IH-NMR (400 MHz, CDCl3 ) § 9.05 ( 1H, s), 7.89 (1H,
s), 7.07-7.38 (6H, m), 6.88 (2H, d), 6.19 (1H, s), 5.99
(1H, s), 5.41-5.44 (1H, m), 4.48 (2H, d), 4.42 (2H, q),
3.80 (3H, ), 1.44 (3H 1), 1.31 (9H, s)

89.45 (1H, d), 8.21 ( 1H, s), 7.66 (1H, d), 7.55 (1H, bs),
7.00-7.33 (7H, m), 6.82-6.89 (3H, m), 6.16 (1H, s), 4.28
(2H, d), 1.22 (9H, s)

59.85 (1H, bs), 9.01 ( 1H, d), 8.54 (1H, m), 8.09 (1H, s),
7.96 (1H, s), 7.65-7.71 (2H, m), 7.28-7.33 (2H, m), 7.16-
7.21 (3H, m), 6.91-6.93 (2H, m), 6.84 (2H, d), 6.17 (1H,
s), 478 (1H, t), 4.28 (2H, d), 3.53-3.56 (2H, m), 3.43
(2H, Be| M5 ofaj 7% ), 1.23 (9H, )

§9.07 ( 1H, s), 8.32 (1H, s), 8.01 (1H, bs), 7.69 (1H, s),
7.42-7.45 (4H, m), 7.18 (2H, m), 7.09 (2H, m), 7.01 (2H,
m), 6.33 (LH, s), 5.49 (1H, bs), 4.81 (2H, bs), 3.82 (3H,
$),1.26 (9H, s)

6 7.97 ( 1H, d), 7.59 ( 1H, d), 7.27-7.30 (2H, m), 7.12-
7.17 (4H, m), 6.82-6.92 (4H, m), 6.14 (1H, s), 4.79 (2H,
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674.22/6
76.01

617.13/6
18.79

(ES-)

597.29

613.16

639.27

597.16

(ES-
)638.22

(ES-)
581.13

(ES-)
581.26
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[0242]

17

18

21

23

24

26

27

28

s), 425 (2H, d), 3.34-3.49 (1H, m), 1.20 (9H, s)

§9.73 (1H, s), 8.91 ( 1H, d), 8.05 (2H, d), 7.70 (1H, s),
7.30-7.33 (2H, m), 7.17-7.24 (4H, m), 6.93-6.96 (2H, m),
6.83 (2H, d), 6.14 (1H, s), 4.37 (2H, @), 4.26 (2H, d), 1.35
(3H, t), 1.20 (9H, )

6 9.79 ( 1H, bs), 9.21 (1H, bs), 8.30 (1H, bs), 7.93-7.96
(2H, m), 7.20-7.46 (8H, m), 6.89 (2H, bs), 6.32 (1H, bs),
5.48 (1H, bs), 4.79 (2H, s), 1.25 (9H, s)

(DMSO-dg+D-0) § 8.82 ( 1H, d), 7.95 ( 1H, d), 7.56 (1H,
s), 7.28-7.37 (3H, m), 7.15-7.20 (3H, m), 7.05 (1H, d),
6.93 (1H, d), 6.10 (1H, s), 4.26 (2H, s), 3.88-4.06 (3H,

2 M3 ¥ ), 3.53-3.64 (2H, m), 1.21 (9H,
s)

5 8.27 ( 1H, bs), 7.94 ( 1H, bs), 7.67 (1H, bs), 6.92-7.38
(10 H, m), 6.18 (1H, bs), 4.26 (4H, bs), 3.51(2H, & 4159}
BoxMoz HEtE ) 3.35 (2H, 29| AS otz

£74% ), 1.22 (9H, s)

5 9.45 (1H, bs), 8.43 (1H, bs), 7.98 ( 1H, bs), 7.61 (1H,
bs), 7.41 (2H, bs), 7.11-7.30 (8H, m), 6.20 (1H, s), 4.35
(2H, 5), 1.23 (9H, s)

§10.58 ( 1H, bs), 9.04 (1H, s), 8.90 (1H, d), 8.30 (1H, s),
8.04 (1H, s), 7.74 (1H, s), 7.44-7.46 (3H, m), 7.26 (2H, ),
7.02-7.09 (3H, m), 6.32 (1H, s), 4.36 (2H, q), 1.35 (3H ),
1.26 (9H, s)

§10.56 ( 1H, bs), 9.02 (1H, s), 8.29 (1H, s), 7.99 (1H, m),
7.69 (1H, s), 7.44 (3H, bs), 7.01-7.27 (6H, m), 6.32 (1H,
$), 5.49 (1H, bs), 4.80 (2H, s), 1.26 (9H, s)

§10.50 ( 1H, bs), 8.21 ( 1H, s), 8.02 (1H, m), 7.71 (1H,
s), 7.66 (1H, bs), 7.40 (1H, bs), 7.14-7.28 (5H, m), 7.05
(1H, d), 6.88-6.92 (2H, m), 6.18 (1H, s), 4.86 (1H, bs),
4.27 (2H, d), 3.63 (3H, bs), 3.10-3.20 (4H, bs), 1.22 (9H,
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625.16

585.1

704.58/6
7706.37

(ES-)
675.54/6
17.52

647.52/6
49.43

(ES-)
643.61/6
44.57

(ES-)
601.77/6
03.24

688.32/6
90.33
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[0243]

29

30

32

33

34

36

37

s)

310.50 (1H, bs), 8.21 ( 1H, bs), 7.97 ( 1H, bs), 7.65 (1H,
bs), 7.41 (1H, bs), 7.18-7.29 (6H, m), 7.04-7.06 (1H, m),
6.92 (2H, bs), 6.18 (1H, bs), 4.28 (2H, bs), 3.82 (2H, bs),
2.72 (4H, bs), 2.56 (4H, 8O St fEMOR
watel), 1.23 (9H, )

§10.51 (1H, s), 8.20 (1H, s), 7.99 ( 1H, d), 7.67 ( 1H, bs),
7.41 (1H, d), 7.28-7.29 (2H, m), 7.12-7.23 (4H, m), 7.04
(1H, d), 6.91-6.92 (2H, m), 6.19 (1H, s) 4.32 (2H, s),
4.28 (2H, d), 4.03 (2H, q), 3.30 (2H, £ M=}

w2tel) 1.22 (9H, s), 1.14 (3H, ©)

§10.51 ( 1H, bs), 8.22 ( 1H, s), 8.14 (1H, d), 7.65 (1H,
d), 7.41 (1H, d), 7.17-7.29 (5H, m), 7.04-7.07 (2H, m),
6.91-6.93 (2H, m), 6.19 (1H, s), 4.48 (1H, bs), 4.28 (2H,
d), 3.82 (2H, s), 3.51 (2H, bs), 2.54 (2H, 20j M5}
BExmoz Wate), 2.18 (3H, s), 1.23 (9H, s)

5 8.16-8.21 (3H, m), 8.02 (1H, d), 7.83 (1H, d), 7.68-
7.72 (2H, m), 7.53-7.55 (1H, m), 7.40-7.43 (1H, m),
7.21-7.23 (2H, m), 5.41-5.43 (1H, m), 3.80 (4H, bs), 3.64
(4H, bs), 1.22 (9H, s)

§ 8.45 (1H, s), 8.18 ( 1H, d), 7.81 ( 1H, d), 7.60 (1H, s),
7.44 (1H, d), 7.20-7.35 (5H, m), 7.10-7.12 (2H, m), 6.97-
6.99 (1H, m), 6.22 (1H, s), 4.39 (2H, s), 4.27 (2H, d),
3.56 (3H, s), 3.42 (2H, s), 1.23 (9H, s)

§10.53 (1H, bs), 8.20 ( 1H, bs), 7.98-8.06 ( 1H, m), 7.69
(2H, bs), 7.40-7.52 (3H, m), 7.17-7.29 (4H, m), 6.91-7.06
(2H, m), 6.18 (1H, bs), 4.28 (2H, bs), 3.67-3.74 (8H, m),
1.22 (9H, s)

§10.50 (1H, s), 8.20 ( 1H, s), 7.77 ( 1H, d), 7.66 (1H, d),
7.40 (1H, d), 7.26-7.29 (2H, m), 7.21-7.23 (1H, m), 7.12-
7.17 (2H, m), 7.03-7.05 (1H, m), 6.88-6.90 (2H, m), 6.19
(1H, s), 4.75 (2H, s), 4.28 (2H, d), 3.28 (3H, 8 A9}

_40_

(ES-)
700.48/7
02.48

719.33/7
21.33

(ES-)
672.40/6
74.75

670.95/6
72.88

705.04/7
07.04

700.30/7
02.31

645.31/6
47.20
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38

39

40

41

44

45

47

SExoz e ), 2.29 GH, 5), 1.22 (OH, 5)

5 10.52 (1H, bs), 8.21 ( 1H, s), 7.96 ( 1H, d), 7.65 (1H,
d), 7.41 (1H, d), 7.21-7.29 (3H, m), 7.14-7.16 (2H, m),
7.05 (1H, d), 6.93 (1H, t), 6.87 (1H, d), 6.19 (1H, s), 5.34
(1H, bs), 4.77 (2H, s), 4.29 (2H, d), 2.25 (3H, s) 1.23
(9H, s)

§10.52 (1H, s), 8.22 (1H, s), 7.69 ( 1H, d), 7.62 (1H, d),
7.42 (1H, d), 7.14-7.28 (6H, m), 7.04-7.09 (2H, m), 6.89-
6.93 (2H, m), 6.20 (1H, s), 4.27-4.28 (4H, m), 3.57-3.63
(2H, m), 2.54 (3H, 20§ AS9} HEE ), 1.23 (9H,

s)

§10.51 (1H, s), 8.20 ( 1H, s), 7.90 ( 1H, d), 7.63 (1H, s),
7.40 (1H, s), 7.03-7.29 (6H, m), 6.91 (2H, bs), 6.18 (1H,
s), 4.28 (2H, bs), 3.74 (2H, s), 3.51 (4H, bs), 2.45 (4H,

2o Mot FEHOZ HEHE ), 2.24 (3H, s), 1.22
(9H, s)

§8.97 (1H, d), 8.70 (1H, s), 7.92 (1H, s), 7.67 (1H, d),
7.41 (2H, d), 7.16-7.33 (TH, m), 6.99 (1H, d), 6.69 (2H,
d), 4.98 (1H, bs), 4.73-4.77 (1H, m), 3.59-3.83 (2H, m)

5 8.88 (1H, d), 8.45 (1H, s), 8.02 (1H, s), 7.69 (1H, d),
7.53 (1H, d), 7.45 (1H, d), 7.33 (1H, ©), 7.21-7.23 (2H,
m), 7.05-7.07 (1H, m), 6.99 (1H, d), 6.92 (1H, d), 6.49
(1H, t), 4.31-4.39 (4H, m), 3.75 (3H, ), 1.35 3H, ©)

§ 8.90 (1H, d), 8.50 (1H, s), 8.03 (1H, s), 7.71 (1H, bs),
7.44 (1H, d), 7.33 (1H, t), 7.23-7.24 (2H, m), 6.99 (1H,
d), 6.54 (2H, s), 6.49 (1H, t), 6.00 (LH, s), 4.31-4.39 (4H,
m), 3.65 (6H, ), 1.35 (3H, t)

§9.96 (1H, bs), 9.56 (1H, bs), 8.90 (1H, d), 8.12 (1H, s),
8.03 (1H, s), 7.76 (1H, bs), 7.59-7.64 (2H, m), 7.52 (2H,
d), 7.26 (1H, d), 7.06 (2H, d), 4.37 (2H, q), 1.35 (3H, t)

_41_

631.27/6
33.28

704.33/7
06.34

699.94/7
01.94

489.02

551.28/5
53.10

547.31

(ES-)
573.26/5
75.34
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48

49

50

56

63

64

65

67

5 8.52 (1H, s), 7.77 (1H, d), 7.67 (1H, d), 7.58 (1H, d),
7.42 (1H, d), 7.30 (1H, 1), 7.10-7.21 (3H, m), 6.92-9-98
(2H, m), 6.52 (1H, 1), 4.74 (2H, s), 431 (2H, d), 3.76
(3H, s), 3.29 (3H, 8 M= =52 = Fed ),

2.19 (3H, s)

§ 9.05 (1H, s), 8.02 (1H, s), 7.76 (1H, d), 7.66 (1H, s),
7.42-7.49 (3H, m), 7.30 (1H, m), 7.17-7.19 (2H, m), 6.94
(1H, d), 6.74 (IH,bs), 4.73 (2H, s), 4.36 (2H, bs), 3.29
(GH, € Yzt FEH2E HEH ),229(3H, )

§ 9.45 (1H, s), 7.78 (1H, d), 7.69 (1H, s), 7.40 (1H, d),
7.30 (1H, 1), 7.18 (2H, m), 6.92 (2H, m), 6.29 (1H, s),
475 (2H, s), 4.36 (2H, d), 3.29 (3H, 8 A39}
=egoz wWag) 229 (3H, 5), 1.24 (9H, s)

§10.51 (1H, bs), 8.20 ( 1H, bs), 7.88 (1H, d), 7.68 (1H,
d), 7.4 (1H, d), 7.30-7.28 (3H, m), 7.22 (1H, dd), 7.14-
7.19 (2H, m), 7.04 (1H, d), 6.90-6.92 (2H, m), 6.18 (1H,
s), 481 (2H, s), 4.28 (2H, d), 3.36 (2H, 8 M59}

mEdoz FHY), 1.22 (9H, s), 1.02 (1H, m),
0.43-0.46 (2H, m), 0.14-0.16 (2H, m)

§10.60 (1H, bs), 8.33 ( 1H, bs), 7.98 (1H, d), 7.77 (1H,
d), 7.64 (1H, s), 7.41 (1H, d), 7.32-7.18 (5H, m), 7.08
(1H, d), 7.02 (1H, ©), 6.96 (1H, d), 6.19 (1H, s), 4.86 (2H,
bs), 4.26 (2H, d), 3.57 (2H, g), 1.22 (9H, s), 1.13 (3H, 1)

§10.49 (1H, bs), 9.39 ( 1H, d), 8.16 (1H, s), 7.91 (1H, s),
7.68 (1H, s), 6.90-7.39 (10H, m), 6.15 (1H, s), 4.27 (2H,
d), 2.41 (3H, s), 1.21 (9H, s)

§10.51 (1H, bs), 8.21 ( 1H, bs), 8.02 (1H, d), 7.64 (1H,
s), 7.41 (1H, s), 7.28-7.15 (6H, m), 7.05 (1H, d), 6.93
(1H, d), 6.18 (1H, ), 5.75 (1H, s), 4.54 (1H, s), 4.28 (2H,
d), 3.74 (1H, s), 3.47 (LH, bs), 2.74 (2H, bs), 2.12 (2H,
bs), 1.67 (2H, bs), 1.37 (2H, m), 1.22 (9H, s)

§8.89 ( 1H, d), 8.24 (1H,bs), 8.02 (1H, s), 7.68 (1H, s),
7.46-7.20 (9H, m), 6.95 (2H, m), 6.20 (1H, s), 4.36-4.29

_42_

(ES-)
535.41/5
37.43

575.23/5
77.21

520.35

671.06/6
73.01

645.05/6
46.98

667.95/6
69.91

699.99/7
00.99

608.97
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[0246]
[0247]

[0248]

[0249]

S=50dl 10-2339610

(4H, m), 1.35 (3H, s), 1.23 (9H, s)

68 5890 (1H, d), 8.02 (1H, s), 7.70 (1H, s), 7.39 (1H, d), 453.01
7.29 (1H, t), 7.22-7.19 (2H, m), 6.96 (1H, d), 6.21 (1H,
bs), 5.97 (1H, bs), 4.37 (2H, q), 4.24 (2H, d), 2.93 (2H,
d), 1.37-1.34 (5H,m), 0.81 3H, ©)

69 5898 (1H, bs), 8.91 (1H, d),8.04 (1H, s), 7.74 (1H, s), 494.01
7.39 (1H, d), 7.29- 7.18 (3H, m), 6.94 (1H, d), 6.62 (1H,
d), 6.43 (1H, bs), 437 (2H, q), 4.24 (2H, d), 3.63 (1H,
bs), 3.17 (2H, m), 2.90 (2H, t), 1.89-1.86 (2H, m), 1.56-
1.53 (2H, m), 1.35 3H, 1)

70 6 10.50 ( 1H, bs), 8.95-8.91 (2H, m),8.82 (1H, s), 8.22 (ES-)
(1H, d), 8.04 (1H, s), 7.84 (1H, s), 7.41 (1H, s), 7.32 (1H, 643.05
d), 7.24 (1H, d), 7.12 (1H, t), 7.05- 6.97 (2H, m), 6.87
(1H, d), 6.33 (1H, s), 4.37 (2H, q), 1.35 (3H, t), 1.25 (SH,
s)

74 §8.96 (1H, bs), 8.19 (1H, s), 8.07 (1H, s), 8.03 (1H, d), 692.95
7.69 (1H, s), 7.46 (1H, d), 7.32-7.18 (7H, m), 6.97 (1H,
d), 6.91 ( 1H, s), 4.36 (2H, s), 3.79 (2H, s), 3.65 GH, s),
3.53 (4H, bs), 3.03 (3H, ), 2.45 (4H, bs), 1.21 (9H, s)

78 51049 (1H, bs), 8.89 (1H, d), 8.17 (1H, s), 8.04 (1H, s), 644.94/6
776 ( 1H, d), 7.42 (1H, d), 7.27-7.23 (4H, m), 7.07-6.96 46.89
(4H, m), 6.24 (1H, s), 4.24 (2H, d), 3.89 (3H, s), 1.25
(9H, s)

79 §10.36 (1H, bs), 8.89 (1H, d), 8.20 ( 1H, s), 8.03 (1H, s), 677.08/6
7.66 (1H, d), 7.38 (1H, d), 7.22-7.13 (4H, m), 7.04-7.02 78.28
(2H, m), 6.95 (1H, m), 6.15 (1H, s), 4.37 (2H, q), 4.24
(2H, d), 1.36 (3H, 1), 1.33 (9H, s)

FAGH =T

g2 FEdA, 2 oae sl o) e] 22 (1)9] 3gEe ARHor Fad ¢S Edes A x
AES AT, F24 (1) agEe] Nados Fad & MEdor &= 2oz, oo A ¢l
o] B Aol 7153 wbd, 3FES okAstH o R L s5d RIAA(S)/RERA(S) = g1 2 Ho
T el g4 AES Xsle dATH AP JEE Fosie Aol B4HA #dolth. ol AFE A,
=2, A9, v, 5, A9y, S, v, ¥ 58 Egske g 422 548 4

BATE ZAELE 1A T 93 A Fud 5 Aok, mA AP A=, 39X (pouch), A4l (sachet) i
HAY &9, dE S0 AA, ds-mHA Y, AE(Ad & B2 AZe) 58 3¢ = ok, AA AP
AYA, dgd Foa gAY 5o HEY F vk, ATEOR gRHE RAES 2AE AXE 9F
g okell Ll P Wl wEt Az" 4 9lal, ol#d AT 2B T4 Hie Friste] 8
A, dE S0 FAA, BaA, 2FA, 7Fe3A, SEA, YA, AAGSAA, AesA, f3A, dyolEs}
Al, ekdstA, FuA, ZuA, ZAA 58 T ¢ k. A BIAY d2E 59, A

d =

He AERex tddt f3hAl, dE 5o ZHdadayE, &9

_43_
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[0250]
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2

SHA|
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2 0.0005 A 100 mg/kg, B}

o]
=4

1

A=Ne}
=

3 0.001 WA 20 mg/kg, 7H& vheH]
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o
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=i}
=
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FAle] Axg A% =4 (D2

oAl A (De] 3ghae] A
714Al

Zo]
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fluorescence resonance energy transfer kinase standard assay, TR-FRET assay)
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-
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[0265]

z
okS il &<
ATF2)¢] <14t} A%+ Envision TSR E B=7] (Perkin Elmer) S AFg38to] S48k, p38 7|vbAl &9 o
A MEEE B4 GRF 665 mm oI Hol AEe} Uz 615 m A5 W& Al ANsA. A=
3 20] e.okdth
# 2
G 5= P

No

1 1uM +++

2 1uM -+

3 1uM +++

4 1uM F+

5 1luM ++

6 1M -+

7 IluM 2

8 luM +4++++

9 luM +++++

10 [uM 4+

11 Y| ++

12 1M i o

13 1uM ottt

_45_
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14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
35
37
38
40
41
42
43

1luM
1luM
1uM
1uM
1uM
1uM
1pM
1pM
1uM
1uM
1IuM
100nM
1uM
1uM
1pM
1pM
1pM
100nM
1luM
1luM
1uM
1uM
1uM
1uM
1pM

-+

-+

Ft+++

++++

+++

++++

++++

++++

++++

-+

+++

+++

++++

++++

++++

++++

++++

-+

-+

Ht+++

-+
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[0267]
[0268]
[0269]
[0270]

[0271]

[0272]

[0273]

[0274]

[0275]

[0276]

S=50dl 10-2339610

44 1luM ++
45 1uM u
46 1luM +
47 luM *
48 1uM +H++
49 1uM +++++
50 1uM -+
56 1luM -+
64 1uM 4+
65 mY +H++
67 1uM et
74 1uM -+

7|& = 2] 280% <100%; %

EIPASAPR R

rj;i

Z Al dlolEE 2 W] slshEo] p38 MAPK €4S addos oA 5}

AERH AN 2: AR T

= HdoA s3Ee AAY &% HUt:

H7E d2F EES SgEY AAW 258 Y3l AFEsit. W AFdEC] COPDAIAIS] -

&3k A S Y3 Ve G RdaAN AXFolA FA w@ul A7) (tabacco smoke, TS) =
A3} (J Pharmacol Exp Ther. 2008; 324(3):921-9; J Pharmacol Exp Ther. 2010; 332(3):764-75;

Journal of Inflammation 2013, 10(Suppl 1):31 ® Eur Respir J Suppl 2006; 663s:3850). ©] AE]= COPDe

A dolew mHT W, TS =S AHES 5&8 Ede dfgoz =g¥Ql A"l & RoF HRITH

(Respir Res. 2004; 2;5:18).

rir
2
tlo
f
2
SN
O

N,
F

o2
o|\
offt

e o ol
o ofN =
e

e,

A B4 7R |45 T8 22449 a5 97
o

A, A2 A, A3 Lol 747t 8, 12, 16
o 20 7 EulE TSl w=FARA. v}
G20 TS =F Zﬂll o, B7] wEH o upe-sel Hlwsle] W2 G4 i, FR 3FT AF Al

AAFHJAGBALF 5T 5=, &7 2ol nil vs 97] =F9 H|3]|F 254 93.8+11.7+10

.. M

A do]E wFol ofF G, w9 E Aol &%
o} & No. 22(0.3 mg/mL) ®=+ 3}gE No. 22(3 mg/mL)
No. 31(0.3 mg/mL) E+= 8F3HE No. 31(1.0 mg/mL)ell =FA|ATE. F% 3.5 nLe] H3]E E& Al
3 3EE A (dE AY D0 < 5u, Malvern Mastersizer®) % 6}Ur% 25 B 7\7rell A zZbzbe] 1o
A e Bt AlE sEES A6 UEE ALl A7HA TS =& 2 AR Holl FA5gitt. #AHAE Al
Z (bronchoalveolar lavage, BAL)S & TS =& 24 A|xt $o] a3} aitt.

FHE & o] &3le] TE9 7|Hd AsetE FdsIdt. Q49 9% 2199 (Phosphate Buffer Saline, PBS)Z
AH oz A}%o}oﬂ@ 0.5 L &S RF=dHA Flsta W] A2e ol =9 m AU R
SRtk o] HALS FrE 2 3] WGt

Azl QaEeE AEREY BUsn YEAS TS, AL BN okelx g PBSel Adeetel



[0277]

[0278]

[0279]

[0280]

[0281]

[0282]

[0283]

[0284]

[0285]

[0286]

S50l 10-2339610

|
e
o,
=,
el
i
)
iy
2
3
o
=
o
%
=)
=4
o
2
o
~
=
o
ol
QoL
£
2
z,
O
Qo
‘_,
ek
!
X
>
Z
N
it
~
ol
ofo
O
QoL
£
)
E

7 Sloll A
Axste] & AESFE AT

S APereta AEZ AEE 719 (Cytospin 4, Thermo Shandon)E AFg3le] &elolmd )
Zdfol=2 HEg2w AL, ¥V AxXRsHY Uﬂol—ZL%mE A=A G (May Grunwald
Giemsa stain)2.2 @A}, 300 AXE7A] Agsta FHRA slolA BF US54 7I1HES AFEste] E73)

= A¥= 7 F=elAd NEASR] dolHRE AAIHAL 7 aFelA Fetgke Adeiv. 25l gk oAl
WEES 18 F Lol tiste] 35HE No. 22 & 31 A A Lol AASEITE. Avb= o] gokHT)H:

1
BAL ool gl 917] fEE 5T A0 td A% No. 22 & 31 AHe] &

3z 3
XX & =Z 7|7t s537 % A
&) 10° HZ/SE )

H|3| 2 NA 25 93.8+11.7

0.3 mg/ml 25 71.2+13.6 24
3182 No. 22

3 mg/ml 25 35.243.7 62
H| 88 NA 25 100.0£18.7

0.3 mg/ml 25 40.3+6.2 60
gtetE No. 31

1.0 mg/ml 25 20.4+3.8 80

2 I +SEM; NA: 82 gig

7V 25 ofad Ao gl A7I(T9 =EA AT, FEES A1 4, A2 o, A3 dd Z+z 5, 10, 15
A GuE TSe =21 ] o o 15 7H HHl 2 TSo| w==A]FT.
71Uy TS =% A1l Lo, 7] =58 iz 71Uy a9l vlwshe 1?1 o Y=, FE TFTFU 9=

el A 3.5%0. 62510 AL/ 55

~—

o 3 Age BulelA 75 F F A

3 33 A A do]FE wmFol o AU ]\4341% Jolgt &
g agor BFsta Aol 75 B Fe vs|F T 3¢E No. 31(6 mg/mL)ell =FAIZT. F% 7.0 mLo
H3|E T AY 3E AP (A A DI < 5p, Malvern Mastersizer®) % 3FUE 75 ¥ 7]7J°ﬂ A
7} 7} o] 1o 22 A6 9FE A1l A7A TS =2 2 A7 Jd] T,

of A ol Fekrt. Alg st
71 AAHE A (BAL)S HE TS =% 24 A7 Fo 33k},

FHNE & o] &3le] FE9 7|3 AsetE FYsidct. <akd 9% 294 (Phosphate Buffer Saline, PBS)Z
AEAoz ARESIAT. 5.0 L £FS F=HA TSt widle] €5 fol A wAYgAEE T
TR, o] FHE FIIE 5 3] WSS,
S AR MEZRY FEsta JedS FEsgltr. ME HAs A7 S5 PRSA AdE S
X2 AEE HA A(Turk solution)s AFEste] GAsta, FALVE A&t @R sholA

_48_
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[0287] R Ax dgds AdEsta Ax Y428 718 (Cytospin 4, Thermo Shandon)s AME-3le] &eto]|=g FH|
= E}%d Letoles HELr uAAZ|L, F7] AZRste] Hol-1ALE A A (May Grunwald
Art. 300 MEAA Aetal AN SlolA T FUSA 7|HS ALt EHs)

[¢]

ot
[0288] BE Aies 7 FEoAA MEAR deHE AASEL 7 aFdA Hags AASIY. EFF el digk oA
RS2 15| F aF tate] 3EE No. 31 A ZFolA AAsIAT. A3ts ol 2o
[0289] BAL oA ] 7] Frd EF7 F4 s 33E No. 31 A A9 ax
* 4
X X| = = 7|2t S35 %AH
) +10° M Z/SE)
e NA 75 3.5+0.62
332 No. 31 6 mg/ml 75 1.840.28 48
42 B#£SEM; NA.: sff =
[0290]
[0291] #z B dye] gstee VR d5 ZIYIa BdoA H A5 AAQl TFTY AlCA axzde] s
2 Ros BAAYT. olF Avks B Wyl el H 3-9F BYL 2= AL vehan
[0292] (11) 71U 2o4] 24 COPD Rl A9 g% dATF.
[0293] ZIUF 25 ofmd Mo wul AA7)(TS) 2 LPSel =ZA|Zch. TS 2 LPSo] W3 =5& 1 FUd ez
e gHow & 18 F F FoAL),
H1zx
[#1 | [mi2g | (= | [Aag| [msu]| ["ew | [ A7y
|ts| [1s] [es| [1s] [7s| [rps| [niL]
[0294]
[0295] A1E §‘rﬁ“j4 H Ag2 AWoA 75 B FoF A A dojEF w=Fel s %‘éﬂi’iﬂr. 1Y s goldk &
2 Eo8 BHFsta vsE EE 31EE No. 31(2 mg/mL)ol =FA1AT. 2% 7.0 mLe B3 F == IFgE
No. 31(@3%@# A& D0 < 51, Malvern Mastersizer®) = slbZ 7 —"ﬁ; 717&011 Ax Z47re] el W U
o +F3Fth. = No. 318 A9 5 WA #A|18 F71A] TS/LPS =% 2 AIZF Ao T3y, vz #52
TS giAl ®e] F7] 2 LPS thAl PBSOl =FAIH Y. 2t F&2olA #H 75 2 7|#AXHE AHBALS HF TS =
Z 24 AIZF Zof =33ttt
[0296] 7154 7] &% (Functional Residual Capacity, FRC), Z+7|=(Residual volume, RV), $+3(Pressure volume)
2 FF5ZF(flow volume) A £ thdst slein|ee] A4& 18], PFT 2=2H(BUXCO, USA)S AH&3te] w3 &
I 71BENE FEA ¥ 7] BIE AT
[0297] FHE S o] &3l &9 7|Ho AMEE AU, <149 9% 294 (Phosphate Buffer Saline, PBS)ZE
ARelow AgSAt. 5.0 ol §%E FEHA FUS: Wyl A Sl ¥ vAQNE ol

FHHRAT. o] HY& 2742 5 8 W,
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[0298]

[0299]

[0300]

[0301]

[0302]

[0306]

[0307]

S=50ol 10-2339610

AR NS AR E AXZHY BYsta 4 B, Ax @3S Aol &5F9 PRSI AdE SIS
o B3R EE HNEE HA °”(Turk solution)& ARgste] Ak, @‘?74]{}7]% Abg-3ke] Hu7 Bfel A
o

B GAE i ERS ASstel F AZSE ANs,

ﬂlO

¢

S AFetsta ME AR 7] (Cytospin 4, Thermo Shandon)& AF&38lo] &gfo]|=E 1)
LEo|=E WeE R mAHA|7| I,
O

stdth. kel 71 Axste] deo]-aALE AR G4 (May Grunwald
Giemsa stain) o= QASFQITE. 300 AE7MA] AGsla F@An 7 stollA BFE FHSA 7IHS AFEs) 3t
ATh.

BALF 3 & 49 @35 x2S Abgste]l A9 stellM S 1AL, o)F F7hR 2AE e &
Aol ARgERiTh. dmtEAY B oo dAE EHdtel=E dH oS AE FY % HE & Y 954 HEke
H374e Sl ALttt HQ = A E(Schiff)-TlobmEbA]l GAE LEtel=g Fal B AEe HrtE 9§
3 Abgsta viE EfaE gAE £elo]=(Masson's trichrome stained slide)E AAolA ZFzpAl A2 H
v #18 ARgSHiTE

BE Ade 7 sEddA EAQ dHolHE A EA 7 agolA Hugs Adsdn. 5Tl g oAl

Mg vl agol dietel ST Yo 31 TEIA ARSI, A ofel ot

A. 719 1o A BALF o 54 AX Fdol digh 33E No. 31 XY a7}

5

x| sC =F 7|2 557 %
(mg/ml) ®) C10°HZ) A

27| NA NA 2.8+0.49

H|5|2 NA 75 6.9+1.3

s}gt= No. 31 2 75 3.3+0.71 52

2 HF+SEM; NA: s 2l

B. ¥ 7% vy, 7153 7] &3 (FRC), A7]%FRV), &7] &% (Inspiratory Capacity, 1C) o] = #H &
% (Total Lung Capacity, TLC) H]S % & ¥ *3(Total lung resistance, Rl ™3t 3= No. 31 x} =] 9]
g3+

g3 = 19 20 FoleH (R Bt £SEMel ).
C

. FAL ] AAEe] ol o], dd BH] F ou 2o A WEsty A4S AEd £ A= U, ¥
A& Ao thak 313HE No. 31 A XY &7
X6
sk g 34+ dEd 7 24|
(mg/ml) (2D MZ$/10
DESHFE "D
H| 3|2 NA 1 (0.5 thx| 1.6) 396 (291-590)
3}8HE No. 31 2 0.4 (0.1t4x] 0.5) 301 (190-420)
(2mg/ml)
NA: 8ig 22
2 gk COPD BloA], 2wl s Ee uw Ao Uidt aET 499 ZadA F94 = ans w
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