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-5 FM

I E

7-(2-(4-(4-2r2-2-ZF =) v l-1-D) ol &) -2-(FF&-2-)-TH-9 == [3,2-el[1,2 4| EFo}E =[]
5-c]¥] | d-5-o}wl;

7-(2-(4-(2-F 2E-4-EF 29 d) 9o gzl -1-Y) ol &) -2-(F&-2-9)-TH-9 Z £ [3, 2—¢] [1,2,4]Ego}= =2
[1,5-c]¥]2ne-5-0}1;

7-(2-(4-(4-PEHE-2-ZFQ 29 d) I {3 -1-d) N d)-2-(F&-2-U)-7TH-7 F Z[3, 2-¢] [1,2,4]Egjo}l£ 2
[1,5-c]Fglnd-5-o}1;

7-(2-(4-(2-REH4-ZFQ 2 ¥ d) I {3 -1-) N d)-2-(F&-2-U)-7TH-7 F Z[3, 2-¢] [1,2,4]Egjo}l£ 2
[1,5~c]Fglnd-5-o}1l;

7-(2-(4-(2 4" EF 22 d) A g-1-) ol &) -2-(Fe-2-)-TH-9 E=[3,2-e] [1,2,4]EJo}ER[1,5-c]¥]
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[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

[0250]

2v]gl-5-0}1;
7-(2-(4-(2,4-t) W E =) 9 o e}
| El-5-okRl;
2-(FF&-2-9)-7-(2-(4-(3-"| ZA]-5-
globE = [1,5-c] ¥ v d-5-opl;
7-(2-(4-(3,5-H| =~(EZ &
o} =[1,5-c]¥] g v d-5-o}ul;

2-(F&-2-9)-7-(2-(4-(4-U E 23 J) 9] 7| g} 2 -1

-5-o}nl;
2-(FH-2-9)-7-(2-(4-(4-(Eg| 2 F
[1,5-c]Tgn|d-5-0}ql;
2-(FH-2-9)-7-(2-(4-(2-(Eg| & F
[1,5-c]¥]gln]d-5-0}71;
2-(F&-2-9)-7-(2-(4-(4-0]
ud-5-0}7l;

—1-eh) el e)-2- (5 &-2-<1)-7H-

(Eg|EFo=

Fozvd)Hd) v #H -1

S =g

EEIEEESEE

L EIE IS E BRI
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HERZ[3,2-e] [1,2,4]Eo}ER[1,5-c]¥ ]

He)Ed) I H-1-L) ol &)-TH- &2 [3,2-e][1,2,4]E
Aol e)-2-(FF -7H-T =2 [3,2-e][1,2,4]E
- E)-TH-9] Z 2 [3,2-e][1,2,4] EF]o}Z&[1,5-c] T & 7]

ool e)-7H-9] 2 2[3,2-e][1,2,4] Eg]o} =2

ool e)-7H-9] 2 2[3,2-e][1,2,4] Eg]o} =2

2Z e d) v sl epl-1-) ol &)-71-9 F 2 [3,2-e][1,2, 4] Ego} £ 2 [1,5-¢] ]

7-(2-(4-(4-F-Eod) v A ehl-1-d) o &) -2~ (7 eh-2-)-TH-9] & = [3,2-e] [1,2, 4] E2]o}E = [1,5-c] ¥ 2] W] -
5-opl;

7=(2-(4-(4-t-F-ad) v A ep-1-d) A &) -2~ (FF eh-2-)-TH- &= [3,2-e] [1,2,4]E2]o}E2[1,5-c]¥] 2|
-5-onl;

7=(2-(4-(3, 4-v | S A ol ) 7 o 20 -1- ) ol | ) -2- (5 )-7H-E2[3,2-e] [1,2,4]EZoIER[1,5-c]¥]

Zug-5-o}u;

2-(F&-2-9)-7-(2-(4-2-(ME g ) ) 9 o 21

2w ¥-5-0}ul;

2-(F&-2-9)-7-(2-(4-(3-(ME g ) ) 9 o 2

2w ¥-5-o}ul;

2-(FFE-2-9)-7-(2-(4-(4-(Eg EF 25

[1,5-c]¥gnd-5-0}71;

2-(F&H-2-9)-7-(2-(4-(F g -2-) 9 7 &}-7

—5-o}rl;

2-(Fe-2-9)-7-(2-(4-(F g -3-) 9] A g

—5-o}rl;

2-(F&H-2-9)-7-(2-(4-(F g -4-) v 7 &}

—5-o}rl;
7-(2-(4-(AZ[d] o] A F o}&-3-4) I #H &} 71 -1
~c]¥ g v d-5-0}7l;

7-(2-(4-(3-ZF22-5-(E4 =
[1,2,4]E8]e}E2[1,5-c]¥ 2P d-5-0}7];

A EIEE B

Ferre)yld-2-9) 9 H2kd-1

-1-) el g)-TH-H £ 2 [3,2-e] [1,2,4]E}ERE[1,5-c]F]
-1-) el g)-TH-9 E 2 [3,2-e][1,2, 4] ET|o} &2 [1,5-c] ¥

~1-9) ol ) -TH-9 B2 (3,2-¢][1,2,4] E ¢ o} 25

-1-) o e)-7TH-I Z=2[3,2-e][1,2,4]Eg]o}Z2[1,5-c]d gu ¢l

-1-) o e)-7H-I Z2[3,2-e][1,2,4]Eg|o}Z2[1,5-c]d g u ¢l

-1-) o e)-7H-9 Z2[3,2-e][1,2,4]Eg|o}Z2[1,5-c]d g u ¢l

Aol e)-2-(FF )-7TH-I & 2[3,2-¢el[1,2,4]E]o}&=[1,5

Aol e)-2-(FF A)-7TH-T] E 2 [3,2-¢]

WS 5-(4-(2-(5-0}w] - (F@-2-9)~TH-¥ B2[3,2-¢] [1,2,41E2]obER[1,5-c]3 2| v dl-7-21)ol &) 5] o 2}

I
-1-D)-7-(EgEF =2 E) Bl =]

7-(2-(4-(10-21 &-4-4) 9] H g} A
H-5-o}Hl;

5-(4-(2-(5-opv] 2= (5F 4-2-%) -7H-

I EZ[3,2-¢]

3,2-b] 9] Fd-3-7H5 A o] E

-1-) el ”)-2-(

Fek-2-) -3 B 2[3,2-e] [1,2,4]Ee]obER[1,5-c] 9] v]
[1.2,4]1Ee)o}E2[1,5-c] ] 2]l 9-7-21) o &) 3 ] e} 1 -1-

_25_



[0251]

[0252]

[0253]

[0254]

[0255]

[0256]

[0257]

[0258]

[0259]

[0260]

[0261]

[0262]

[0263]

[0264]

[0265]

[0266]

[0267]

[0268]

[0269]

[0270]

[0271]

ZIHSd 10-2010-0014397

Ad)-4-UERE]Q #-2-A Folw|=;

7-(2-(4-l=[d][1, 3] S5&-5-Lm ) J o bl -1-d) ol &) -2-(F2h-2-)-TH-F Z 2 [3,2-e]  [1,2,4]E]o}E
Z[1,5-c]Tgngd-5-0}71;

7-(2-(4-((3,5-HH &E-1-3 D -1-] 2 E-4- D) sl &) o] A 22 -1- ) ol ) -2- (57 &-2- ) -TH-T] Z 22.[3, 2-e ]
[1,2,4]Eg]e}E2[1,5-c]¥ 2| md-5-0}vl;

5-((4-(2-(5-opv) bem2-(FF &-2-)-TH-9 E 2[3,2-e] [1,2 4] E&] o} E [ 1, 5-c ]9 2] W -7-<d) ol &) o] of] epxl -
1= HlE) -1, 3- sl e 9] 2| -2, 4(1H, 3H) -1 2

2-(FFe-2-9)-7-(2-(4- (2~ EA o ) 9 o eh - 1-d) ol &) -TH-9] Z 2 3, 2-e] [ 1,2, 4| E2]o}E 2 [1,5-c] 9] ] V]
w-5-0prl;

7-(2-(4-ZF o 2 H =) e)-2-(F&-2-A)-TH-T) 2 Z[3,2-e][1,2, 4] Eo}Z 2 [1,5-c] 9 g v -5-0}71;
7-(3-(4-(2,4-yEF 28 d) v etd-1-d) T2 ) -2-(F&-2-A)-TH-9 EZ[3,2-e] [1,2,4]EZ}Z=E[1,5-
cl¥glud-5-o}ul;

7-(1-(4-(2,4-9EF 229D H g -1-d) T2 7-2-)2-(F&-2-A)-TH-I E2[3,2-e] [1,2,4]Ego}==
[1,5-c]T g d-5-0}ql;

7-(4-(4-(2,4-4&F 29 d) v H ghx-1-d ) B-2-0] ) -2~ (FH-2-A)-TH-T EZ[3,2-¢] [1,2,4]Ego}l£ 2
[1,5-c]Tgn|d-5-o}ql;

7-(4-(4-(2,4-9&F 29 d) v H ghx-1-d) F-eh-2-U) -2~ (FH#H-2-A)-TH-T EZ[3,2-e][1,2, 4] EB]o}Z 2 [ 1,
5-c]¥]glnd-5-0o}1;

7-(3-(4-(2,4-vEF 29 d) v Hghx-1-d)-2-ved 22 I )-2-(F&-2-A)-TH-9 EZ[3,2-e][1,2, 4| EF| o} =
2[1,5~c]d gnd-5-0}1;

N1-(2-(5-o}) -2~ (F&-2-A)-TH-T| EZ[3,2-e][1,2,4] EB]o}Z 2 [1,5-c]|¥ gl v d-7-L) o & )-N4-(2,4-T] &
Fozd)Fek-1,4-t]o}l;

N1-(2-(5-o}) -2~ (F&#-2-A)-TH-T EZ[3,2-e][1,2,4] EBo}Z 2 [1,5-c]|¥ gl v d-7-L) o & )-N2-(2,4-T] &
Fo 2 d)-N2-o| dofgk-1, 2-t]o}T;

N1-(2-(5-o}) -2~ (F&-2-A)-TH-T E2[3,2-e][1,2,4] Eg]o}Z 2 [1,5-c]|¥ gl v d-7-L) o & )-N2-(2,4-T] &
Fo =2 d)-NI-odofgk-1,2-t]o}T;

N1-(2-(5-o}) -2~ (F&#-2-A)-TH-T| EZ[3,2-e][1,2,4] EBo}Z 2 [1,5-c]| ¥ gl v d-7-U) o & )-N3-(2,4-T] &
Fo2yd)-N-vexZ 231, 3-t]o}Hl;

N1-(2-(5-o}) -2~ (F&#-2-A)-TH-F| EZ[3,2-e][1,2,4] EB]o}Z 2 [1,5-~c]|¥ gl v d-7-U) o & )-N4-(2,4-T] &
Fo 29d)-NI-H e Fe-1 4-tjo}d;

N1-(2-(5-o}) -2~ (F&-2-A)-TH-T| E2[3,2-e][1,2,4] EBo}Z 2 [1,5-c]|¥ gl v d-7-L) o & )-N2-(2,4-T] &
Fe29d)-N1,N2-t] e of| gk-1 2-T] o}l

7-(2-(4-(2,4-v&F 2o d) v Hghx-1-d) ol &) -2-(FH-2-A)-TH-F EZ[3,2-e][1,2, 4] EB|o} £ 2 [ 1,5~
cl¥ gl d-5-0}ul;

7-(2-(4-(2, 4y EF 2o d) v ghd-1-d) ol &) -2-Ad-TH-H FZ[3,2-e] [1,2,4]EZo}ZZ[1,5-c]F g "]
-5-o}Hl;
7-(4-(4-(2,4-)ZF 2 29 d) F F g1 -1- ) F
cl¥glud-5-o}u;
7-(5-(4-(2,4-t) 222 29 d) 3 f g -1-Y) =
cl¥glud-5-0}ul;

7-(2-(2-(4- (2,4~ ZF 229 d) 9 A HZ-1-L) o FAD ol &) -2-(FF#-2-Y)-TH-H ZZ[3,2-e] [1,2,4]EFo}
Z2([1,5-cl¥ g nd-5-0}1;

i)

)-2-(FH-2-9)-7TH-9 Z =2 [3,2-¢] [1.2.4]E8e}==[1,5-

&,
u

)=2-(Fe-2-4)-7TH-F Z=2[3,2-¢] [1.2.4]E8e}==[1,5-
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(B)-7-(4-(4-(2,4-T B2 2l ) 7)ol 2h R-1-21) 20l ) -2- (Feb-2-2)TH-9 223, 2-¢]  [1,2,4] E2]o}%
®2[1,5-c]¥] el md-5-0}%l;
(2)-7-(4-(4-(2,4-HEF 2 23 d) 9 A &} 21-1-9) F-2-ol d)-2-(FF &-2-L)-TH-9) Z2[3,2-e] [1,2,4]E]o}=
2[1,5-c]¥ g d-5-0}71;
7-(2-(4-(2 4-"EF ez d) v 2l-1-d) ol &) -2-(F] & H-3 2 2[3,2-e] [1,2,4]Eg]e}&&[1,5-
cl¥ g d-5-0}l;
T-(2-(4-(2,4-T 250 239 3] A e 21-1-21) o & )-2- (B E eh 8] = 2 Fogh-2-9) TH-9] B2 [3,2¢]  [1,2,4] 7]
olZE=2[1,5-c]¥ & u¥l-5-0}vl;
2-(MZF3H-2-9)-7-(2-(4-(2,4-H = F 22 d) 9 H el -1-) N &) -TH-¥ Z = [3,2-e][1,2 4] EF]o}E 2[1,5
—c]¥ g mg-5-0};
7-(2-(4-(2 4" EF 2 d) v epd - 1) ol ') -2~ (] 2 | -2-)-TH-9] £ 2[3,2-e]  [1,2 4] E2]o}ER[1,5-
¢l el A-5-opul;
7-(2-(4-(2 4-0) =2 ¢ 29 d) I # g2 -1-2) o &) -2- (3] g ©1-3-2)-TH-H =2 [3,2-e] [1,2,4]EF}==[1,5-
J’]E]U]‘:] -5- O].EL
2-(5-0m] :=-7-(2-(4-(2,4-t EF L. 29 ) ] 7 epxl-1-D) ol &) -TH-3] E =2 [3,2-e] [ 1,2, 4] Eg] o} £ 2 [1,5-c] ]
2 el-2-9) 3|5 )3
7-(2-(4-(2,4-H&F 229 d) vl 2pzl-1-d) ol SAD ol &) -2- (5 &-3-9)-TH-¥ £ 2 [3,2-e] [1,2,4]EF]o}ER
[1,5-c]¥] 2] d-5-0}wl;
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S |
| X x
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N)\N N = lN ]
A-Llg' | R4CONHNH, g Hooa
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NH,

Method A N )\ N~ N\ A =~(CR3R4)m-Y-(CRsR5),-OPg
Q-ZH . é\)ﬁﬁ_ Ry L = ~(CR3R)r-Y-(CRsR¢)-OH
(7a) — W =—(CR3R4)-Y-(CR5Rg)-Lg

0 Ry =~(CR3R4)m-Y-(CR5Rg)-Z-Q

B3R 1004 dAE iz, s segE2, R B R7F 7] o7]olM Aold dize] oujE Aduk= FHol
A, 3D 2, 6-tolH| =T 2 ud-4(3H) -2 227 E FUHESF FhlE 5 Ut

slskal(1)9] 2,6-tobn =y g n]d-4(3H)->2 |24, Shih et al. in Heterocycles 35 (2), 825-841, 1993;
283l Akimoto et al. in J. Med. Chem. 29, 1749-1753, 1986.¢l 2l AMed = duix 283 HHES A
&3tA FE82(3)9 4-F2E2-TH-HEE[2,3-d]Fgnd-2-o}Flo g 94 wEdd = vy, =1 1o ¥U&
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oJulE A -(CRR)Im-Y-(CR:Re)n-0PgE YERNIL o™, Pg= 318124 (4)9] SIFES ATE & s E
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A o2 (EtOD) = wgh2MeOl), Aw Ea&y 22 g F7] &AM e 223 443 dikHlD) o=
Aegrom, stek4(6)9 stetes AesAl Har, 1 FHelA Riol A7) o7lelM Ageld thRe ovE Ad
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(CRsRs)n-OHE “ERHIL Tt

sheb(6)9] A3t shghea, L 2 Rio] 7] o71elM Aejd thze] oulE Advk= AelA, aekA(7)9] 3}
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st
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g2 2dal ()9 stehes Alwsty] A7, HEZISIE25F (TR 3 22 283 {71841 stellA mg

dxd dseE Aed 4 0o, T Al R Ry, ReRs R, Y, m R onol 7] of7lell A Aejd tize] ouE A
=]

YAl =, Lege WA EYOlE Ve Holvh. wEAsHARE, whe2 tEf 0T o] 2:=oA 3,
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WeF 100 ) S:olA] DFsh 2-& :Laaf& 47184 dolA BeA(7a)e) BB AE & AL, L Aol
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2] g AUtk Holt,
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webd, s (9)9] BB, Rl 471 o7l AelE mzel e Adce deA, FUae 6

A=k S8 (3)9 4-FRE-TH-VER(2,3-d]Ferd-2-0l S sHgoRM Fuld 4 9l 1 AHelA
Ri& S (8)9] seres Agatr] sk, F71 o7ldiM Aojw izl ofujE Ak Heolw, 1 HolA

R10] 7] of7]ell A Aele tjze] omE Aduks Aot nigdsiA:, 52 A9 =3 249 2=
ANA, NP =& Ad &3, =24, n-BuOHet 2 2eld 7] &AlollA o] Hrt.

speb2(8)e] A HFES R0l 7] 7)ol Aow dize ouE Adtke HellA, =g 120T 9] &&A
BSASH -2 1efek AHstAl @ HMDSeF #2 18ek 7] FtlA st (9) 9] sFES AFsty] Hste aes)
g oAl 2 HeA R 7] A7l Aojd di2e] onlE Atk Holtt.
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[0367]

[0368]

[0369]

[0370]

[0371]

[0372]

[0373]

[0374]

[0375]
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A7) 8" B2 FEeHA 2657, dEA, A, AA, A, 9], BEE SHE 7, 23 2 A9 #
g o] g3HA AT W 2 AA U AFelA Ty Ensith. AdFE SFEES 89, d2A, ugEsHE
Hdgk g Pz AFgd YollA o]gd 4 Qa, A uATo] o]FA AWFEALR, dzA, F49 &9
TE detdozs A el olgd F Jdut. Agd Ul Fole digF 10-2 & I83 10-9 & X Apol9
HAD = k. AIEH oA XKz ETJr 29l Fe Fo] FEO| i}, EH%* 0.01 mg/kg ¥ 1000mg/kg
Atol, wpebASkAlE e 0.1 mg/kg ¥ 100 mg/kg Atel, 1 ol/de] whghAlstAlE= tef 1 mg/kg ¥ 30 mg/kg Ak
o]o] Med 4 U},

wgo] wE 315Ee B4 of7] otgle ool AmE 2 I 7]EEoklA 2 Ay WS ALEstuA
#rE = Ao

CHO Alxd9}

17t oAl =84+ Klotz et al.(Naunyn-Schmied. Arch Pharm. 1998, 357; 1-9)ol 2]l oA A=
W3l Adx)ske] CHO Aol Tk, 2ehs] 2ala, 2 AESLS F7] 95% /o|Akabeba 5%l A 37°Cel Ay
E]21(G418,0,2 mg/mD)T L-SFEFI(2 M), =ERErFo]Al(100 wg/ml), #AYAA(100 U/ml), =¥k &

10%S ¥l =, FEUA=EY = 9dAs E3EF12(DMEM/F12) 3 Dulbecco's Modified Eaglesol A &
astol AAgshAl wa fAE. A FHE Qe mA ) E AAET 1 AEES JA-SFdoR Al
Hr ¥zt A 9571(5 mM Tris HCL, 1 mM EDTA, pH 7.4)ellA T75 ZetA~a=2 71338 Hu}.

O AE dgde #AdE fAsH A, I 7E7)E 1000 XgollA 108 Tt FAAAA Ha FH A )
100,000 xgoll A 304 &<t AR dct. Axet gokd A ofdieal 8ol digh 50 mM Tris HCl €571 (pH
7.4, Ay obdll=A F=gAo] ik 50 mM Tris HCl, 10 mM MgCI2(pH 7.4)o0A, ApSt A; ofdl=Al 4=8-3
)3+ 50 mM Tris HCl, 10 mM MgC12, 1 mM EDTA(pH 7.4)ell4 & etd

AZF BA A, Ao, Ay B A o= 8 AG A

25 AEA R SFES QI AL Ay, Ap B A obdlxAl FEA 1 SjHEe X3EHS HristESF AL

k. gk AEF A, oltlneal FeAR 7w [HIDPCPXS) CHO ¥ o] Aae 3|8 AEH(50ug0]

/RS 1208 B 25CAdA wiYstdA FHm HAS A¥e ZEA|(Varani et al., Mol.
Pharmacol.,2000,57: 968-975)2] 6-8¢] t}& FZolA F3hHT}t. vH|Eo| % AL 10/me] CHA oA AAE
ol AL A HAA Ajte 10%RY FAY Zh. QIZF AFRFE Ay ofullxl FEAIZ AR CHO AlEe gk

[CHIZM2413859] A2 AFEuH(50pge] wHald/Ral)e] At Algahda] 85T 4ToA 60%9] ok
S 93 A" dIdA Y] A 6-89 v FRoA S ET. W EolA AT 1um ZM 241385 oA AAE
teF A Age] 20% FEo|th. 7k AET Ay obuleAl FEAE 7AH CHO AMFEe] T [ HIMRE-2029F202]

N

K

AR Azt Ado] 1201 Et 4TelA A E MET(50uge] A/ E MdstEA FAEL AFE se
2o H4 6-89 UE wxoA FRdHT. v EolF AT I1um MRE-3029F20 ¥ollA] Ao mm 4ea th=f
AA Agte 25%0]tt. AFHAY AFES FAFSS Micro-Mate 196 A|E =82S AL-&3HA Whatman GF/B
2 A P45 Bt AAF EFEES A EgEn. 2 g4 rlE A3 YAES Micro-Scint 202
2 Top Count (A&A 57%) A AlG-E ).

s
B
pisd
(o
fu o

3 Ay obHleAl FEAZ FHEE CHO AEAA S F7]4 AP =4
A Ay ot FRAE AHE CHO AlZE2 -5 d7, 34" Efos AlFEal 200g914 10

B ool e ANEnh CH0 AE(1x10° AE/EA)S zabet Ao 05008 MoF EatEo]A] FEHET: NaCl
150mM, KC1 2.7mM, NaH,PO, 0.37mM, MgSO, 1mM, CaCl, 1mM, Hepes 5mM, MgCl, 10mM, glucose 5mM, 37°CeollA pH
7.4, aw JtERE] 54 JAAZA 2.0 10/nL o}dl=Al tlolujufolA| e} 0.5 mM 4-(3-F-EA|-4-H EA Wl 2 )-2-
ol tE W& (Ro 20-1724)F FH7MHa AgE2oA 37T 108 F<+ wjg] wjgg),

E5AY AdTE AFAE 284 AP £F9 NECA(100nM)-F=¥ 2p=o Adago o) ARHr). 1 v&
2 692 EEFRZolAEAHTCA) M7l o8] 4%t o TCA derd2 2000gol 4 108 &<t 4004 ¢
A wEEa FH e Fo] x3kE toE oHZ= 40 FEEU. npxur Ao SHe T AP FES §
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sto] dild A AHS ATz FriEL F714 AP 2F2(0-10pmol) 9] MEELS 77} HUtE L 714
AMP 0.5mL2] %%011*1 Al FEE G SEAEZz=R 971 0.1, obrjx=dd 8.0mM, 2-wEFE|EE
6.0mM(pH7.4) ¢k [3HIF71/d AMPE XEFst itk L Ad WA oo &7 FAC 2R FH|HIL, o]+
o] el 150+ &< 4CM1°ﬂ A g MEEC HIrEY, £9 H7be 108 B9 2000g01A4 YA AT, T
A e 4mLe] Atomlight A ANE#Ho]ER A Tri Carb Packard 2500 TR Ad# o] =A7]|A =3

A},

g BA
Gl d 5= Bio-Rad W (Bradford, Anal Biochem. 1976,72:248-254)WWo| w& EF IFz=2H 4 Ll
oz ZAAHAY. JAA ZAE A4, Ki, 72 Cheng & Prusoff WA 2 (Biochem. Pharmacol. 1973,22:3099-

3108):el uwhel 1C509] #EZF-EH ALtd.
Ki=IC50/(1+[C*]/Kd+)

[Cx]= WAMEIZI=St KD+9] dlg] A9 sioltt. 7ied vAdd HaAwE =3 9% 2239 Fit=
(Munson et al., Anal. Biochem. 1980,107:220-239)= A4 Ade AFEH XS Hsle] AlgH. 738t
Joz THEHE AFE ZZA 95%2] AlFRA IAE ou| 3},

HHJ

Ay FEAE AT A2 Ay F&A ] HE Kiol ofaid 242 5 o g ofvxAlel te kig wefes
AoARE 5 u wiEEEE o wel shetE2 tiEF 100914 thEf 10,0000 25 o] W9 AdEs
7HA

AolMe] SeddE-frey A4S

175-200g2] H5FA7F Urte 3 238 FH(Charles River, Calco, italy)7} A8, A4S =5
o] HHEE Aol =5 AFs7] A 90w, =o7 F&A daA E=H 2= (Ing/kg,sc)] F3 Fo
fredrt. o] HEEE flate], AES WA HolER digf 70 =] Zro ¥l 25X43 EHAZekL R 1
= Gl wolA "n. HES EE M o A
2l

P e WA AR AT )2 aEsgel el
. -‘ﬂrz}@ U8 aed A S FAFEL AW oUW HAES SR Bl 4 ¥
o AAE Ba A el AARYE AQ Ge HBez 1205 B S,

B7E stell A AdEA Ay obdledl A@3Al= F=s W7l A 1AI9F 4Aell, 0.033 3mg/kg Abele] W ol &l

IREEF

275-300g EFAZF Yt A5 3 2388 FHE(Charles River, Calco, Como, Italy)e BE A9
|9, 2 HELS A 9 4vtE] Juoe® BAEE o|uo= FUIHoR 1247k W/ 2dE 25 3
4 =)

i=]
A, =3 Al fo] A RS . e d 2 A2 AREA 23 @4 v s,

T4 Ay Yoy 49 6-3=FA=3I(6-0HDA) £742 Ungerstedt et al.(Brain REsearch, 24,485-
493,1970; European Joumal of Pharmacology,5,107-110,1968)¢] olaix A=A wWhio] e} aiea Ze
stz FyHEr. o, 5 AEY F3E(400mg/kg, ip) & P I =2olmgdy Al E] o &
AFE W7l 938te] 6-0HDA FHoll kAl 304 &<+ wlAZ&tR1(10mpk, ip) &= Ak, 2w, 7 §52 4
el ok A (stereotaxic frame)ell FolA ®vt. Fl=S W IAF7F veEpA Ha Gl o& &
X](stereotaxic)i atlas of Pellegrino et al.(A Stereotaxic Atlas of the Rat Brain,1979,New York:
Plenum Press)ol wet, HFE [HAHDV)ZHF-EC] 7.8 55, SFAFHM)2FEHE +1.5 S5, ST
HAAP) .2 HES -2.2 RS TFxAe. da &2 ad & 799 FlEd FolA Ha sEE FAL
71e H-Z= vlse 5 WFBE A ®cl. 2w 8 6-OHDA-HCLlS AMs}HIx|A| 24 o~z =H AL 0.05%= 49
AFolA Gl FAFZE AFESHA 1 189 A SF H&oA FHEn. visd F7F4 58 Fo 3]
I G A A FE2 25 5% 5 AdE JA "),

=71 L-DOPA(50mg/kg, ip)°l H 0}04 ““ﬂ"/‘r 1 =(25mg/kg, ip) 7} Fo =L A5 ZEHE | <]
HA 2212F |28 7)3be]l Aol B RIS wd) Slas 7] Aol AdeEn. Ha 200 /24 bs et

& vehlA 2@ RE AE ATA T@EA 2
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AdE FES Y H2E F(AU =uvl 583 27254) 390 BAE kg wolElith. I A2 Ay
T8 A= L-DOPA(4mpk, ip)oll tlste] A4 = (4mpk, ip) o] & FY3} 3] &5 F7F el vh& AzE
AR ZA, 1,6 223 12470614 13} 30mg/kg Abole] B9 B4 FFelM oz Fojwdt,

IREF B

255 +-15g BEEA7} Ut L3 =7 A38R FHES(Harlan UK Itd., Bicester, Oxon, UK)& EE A3 A

AFRETH, O HELS AR @ oorty] Huow Ry, ZEAAE A5 RMI(E) SQC(Special Dlets
Services, Witham, UK)2] &4H M8 S2E&E] AT F7|Ho2 12412 -3 248 2% stolA &
of AHFFA HAto] &Y.

Ag BgEe B8] Ykl Aoz Rkl HF F 100, =AM, TIAA FF/Eddd

(PEG400)/&F32~(D5W)-15/15/70 thr] %ol Mo Hz= A 732 Azl o osa A st}

A uﬁﬂzigi & Ryore] 3097k M7bE AL, 10Eetel FAAXA Ha aw giAgez 58 <t
= A" 0.6, 2% 6mg/ulE AT ¢ o}O# g FEkS A

T HEEA] geg. BE AY = o

e B8 wj7hx] WoRRE RoHrt, AY IgEs A 1 5&F2 NE

229 3 103} 30mg/kgS AF3s7] 918+] Sul/kgo]t}.

ofx =y G5t A(HCL) WHEstE(Signa, UK = 58-S flskol whar, F24¢] 0.02mg/ml &4& AF&8}17]
o] 93} EF(Baxter Healthcare Ltd.,UK)ell th¥] 0.9%wdml <#x %L?x: Sagto =z AYste).
doie ofXREY [clo Hg&ol B AF4E st 49 £ d=F steddd Agdr. BE Al
dolty AEFA FHER A2 AGEE AR wjrlx] "o =
1mL/kgo] o},

OFO

2L'

F_EL

> F

4
aok B ol
o F1 2 do ot M
o £ &L ob aly

vl
2
=
> r_OL
2L
o ox
1:0
F _1

2
Lo

do o 4 <

6-OHDA 3|== H Zulo]=(HBr, Sigma, UK)E 3mg/mL &NS AE3s17] ¢dte] of~=aZuIAH(Aldrich Chemical
Co.,UK)E it A3t HEF o] 779 0.9% woll A & I8 ZFs S3To=zN AFPstert. vr =
Cl(Sigma, UK)E HE2 $I5te] 25mg/ml £H4S A=37] Yste] F+29 E(Baxter Healthcare,UK)olA <d
A Fe gHGo=s APsAc F22 HCl(Signa, UOE 282 9130 Song/nl §8L 257 Aske]
o] oA gzl ZF& g3 =zA AFstEr. oue A 8A4% 6-0HDAS] AF, wlr]=z HCl A
e d2Zd HCl AlY Fted A85A gurt. BE S Faduit AFA SHlEHI, A2olA A E
}&-& wj7hx] o2 RE] BRI}

>~

217} FHE AaoMe] olAZFedoz ulF Aol %A FA] do]Zgkyl HCI(25mg/kg I.p.)et H=4#
HC1(50mg/kg 1.p.)9d EH&LS oA Htt. F9E Z& & vg]= atlas of Paxinos and Watson(1986)¢] uwp&
stereotaxic frame %X ]Oﬂ AL, AFTA AR ZE olFX L vF die= FE xwiA =guA Za
ot AEaleE dAn A weoz e Ay T HE= Fuhol Ay gol(stereotaxic FX7F BIHI[H oz
FElo] AP-3.8mm; L1.0nm)E ZAAWEA XA ®Hul. < JhEe B(FHez v)o] FrlEe ®d ol
8mme] zlol= YrolAAl H=v] ol 1 Eo] e Ay dojgld Feol7] figteltt. 6-0HDA HBr(2uLolA 9|
bug) e 513 st FHE=H JMEEEA = H3 5% Fotd I X XA Hok. JhsE AlA F, F
3 E3EE 5o R AET. wHERFE & kA, 1 FES 0.2ng/kg®] HEPES WA i FHol
& 717F Bt 39S do Fuow wiEw, 27 T A UM Ha 14U B IHES LM

Hr}.

- &5 7] FA &40 = st TEQ Hubd o] AZsi ostEE AS AWIEEE 57 9
sto], Z-ze] He= @59 Ao mEd B A7 aga I8t fE5Ad9 vty A, $A, 4% vy
Z7F, SlEpEl 2~ ZE]an RML(E) SQCll Htahis RS whet),

A 15-A9 REWEZ A]2~®l(Letica Scientific Instruments, Barcelona, Spain)< 714 A|dS ¢Jsir] Ab
S5, olxradog PEd Ao dA, Z1AF FH = Rotometry A (A7 24cm)oll A 2] swivel-harnessell =
oAl Hal 5% B AAHom WASHE o] JhEshA sEet. 7t HE fste] AlA WEko 2o 37 o]

AAA HEAA Wk S de AlFe] 95te] RAIAl whek sldozRE FAEU. & Aol xdF 3 A 9l
o] Z+ A& ol R =29 HCI(0.3mg/kg 1.p.)Z AlFE T, AJA Waky) WA A 3 34 60w &9 $7]-

FEL rotometry AE (149 PO)S fI5td ALH-Fo] wbdE 7]Egkol] 712" Foo] A Hd X5 doF
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o7 WXt FES olxrad whgo] gAFor RE X8 Jui FAdsviE oug 28A wjxH).
Hol olxmay Fo] 60ielA], 2000 Rl AAY 22wy sEERre] Atel] xFHHT

717} o x| SEE5L e oA gAF oz 2147 30 POy Zke] W X|A}Eke] wRALAER) Aol A
AE E e FP%Y Ui EAFAE WolERith. tiAIF R 28U 20P0(RH Fof) AelA, 74t FE
< Aol oA T W] BAFAE wrolEol A wa Zt7he] FYe tiA Ao R ATt osA e
. 3d sl ks SA okx ey HC1(0.02mg/kg 1.p.)e] 7] Fo7t 2b F&olA Fold Fol v
o 2193 30 PO Al FdE. @5 AP X5 GIE A Aste] dAAoR 90 F7] A9 3
e T FYF FoloA Fadn

=
wege] dlol A, A o 4, 209 309] SHFEE AAH O i I, oF 28nMsh oF 5nMe] Ki o 17t o}y
A fy FEA) 2B, Bgol K 1o elA® Bz, 44 o 308 FFEE AP 6-0DA £ F5o] of
=

& 3718 Uehln 9

ol 1 & Ao M IAHA vk v AFH
A% tHeF 10mmHg®} 100mmHg Atole A =3

FA, wednp)d B 24,
%

%4 cfojolr}.,

2
x
=
w2
—
=
&
=
=
=]
=2
o,
:Czljl
x

g A o

AA 91

7-(2-(4-(2,5-HEF 29 9) I HF-1-d) ol B)-2-(F&-2-)-TH-H EZ[3,2-e][1,2 4] EFo}E 21, 5-
cl¥lgvd-5-op7l, W A

F
NH,

VI N
W 5%»—@

A, T-[2-(t-REOHEABY AN ]-4- 2 2 2-TH-9 E2[2,3-d] ¥ g v| D-2-o}T

0Ce] <= DMF(15mL)ell A NaH(0.618g, 15.45 mmol)e] #E o] {9 DNF 5nml 7 4-E22-TH-HEZ[2,3-
dlTgnd-2-0}7l(2g, 11.86 mmol)e] &do] s H7bdArh., 2 E£FELS 168 54 N, stollAe] XA
I AAXA Ha, a3 YA (2-BREEINEAD-t-FEUd el (4.0mL, 18.64 mmol)o] 0Tl F7ieT),
I EEEL A2RDAA HA IAAXA Hrh, 2 ¥bS EEES Fo| &7 . odolM e o] E(EtOAc;
4x)B FEHY. f71EES B nladg A EMeS0) R AL o3y AF HolM sFHY. L
A AAEL 3 HHorAM 7-[2-(t-FEyHEABALA)E]-4-F 2 2-TH-9EZ[2,3-d] ¥ g]u|d-2-0}
S &S] fdeke] S8 (EEE) 24 EtOAc/AIFZ2EAH1/1)S AFEStE A wsd I 2velE T uld os)|A] A
oh: LC/MS(M+1=327). H1 NMR(CDCl;, 400MHz) 6§ -0.08(s,6H), 0.84 (s,9H), 3.88(t,2H,J=5.2Hz),
4.17(t,2H,J=5.2Hz), 4.89(s,2H NH,), 6.35(d,1H,J=3.6Hz), 6.96(d,1H,J=16Hz).

B. F&-2-7154 4 N'-{2-o}u] =-7-[2-(t-FE U g A BA AN E]-TH-H E2[2,3-d] T v H-4-L }-3| =
gA=

EA A FFgE, 7-[2-(t-FEvdedadsA)dE]-4-F22-TH-9E2[2,3-d] ¥ g v P¥-2-0}7 (100mg,
0.3mmol) 18]3 2-F29 A 3| =gA = (76mg, 0.6mmol)S 3 mLe] n-HEHS FLEt}t, 1

ok N, 3lollA 120CoA 3AAXA Ak, 2 fuls AF SlolA] FHEu I
{2-o | w-7-[2-(t-F-E e ad S A |-7TH-F Z2[2,3-d] F v d-4-L }-3| =X =5 A-F317] 235}
S2]24  EtOAc/MeOH(95/5)E Ag3tA 3 F=2ulEagge] <osia AAREC: LC/MS (MH1=417). 1H
NMR(CDCl5,400 MHz) & -0.08 (s,6H), 0.84(s,9H), 3.85(t,2H,J=4.8Hz),4.12(t,2H,J=4.80z), 4.81(br
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s,2H,NH,),6.26(d, 1H,J=2.4Hz) ,6.51(m, 1H) ,6.74(d, 1H,J=2.4Hz) ,7.20(d, 1H,J=2.8Hz) ,7.27(d, 1H,J=2.8Hz) , 7.49
(s,1H).
C. 2-{6-o}m| =-2-(F&-2-Y)-TH-HEZ[3,2-¢][1,2 4] EFo}EZ[1,5-c]HFmD-7-L ol &&

2-(t-F-Euvd A gd 52 o e ]-7H-9] 2 [2,3-d] ¥ 2]
VﬂE}U]C(fS 10g,30mmol) &3 5 mLe FAtdE

3EA B s3HEe] 3=, 2-7HA A N'—{2-opn| -7-[
] d-4-A -3 =2} A = (2g,4,8mmol ) ,N,0-bis(Eg|WEA L)
gk == 2 1204 7 E T, AE sholl A 3eA] %—1ﬂ@—r,&w§¢_mm,lmmﬂﬁ &3 ¥ aL
2nLe] 6N 9] ALHHC) S 0Tl H7bert., 2 RFEEFES 0.5417F &<t A2RD oA AR A Hrt.
AAELS 8 aAZA 2-{5-o}7] =-2-(5F }2OU7HA%imZeHLzuEaﬁéiU&ﬂﬂaﬂﬂﬂﬂﬁﬂ
S ATl fskd ATel o8] " LO/MS(M+1=285) . 1H  NMR(DMSO-d6,400  MHz) &
3.74(t,2H,J=6.4Hz) ,4.18(t ,2H,J=6.4Hz) ,6.59(d, 1H,J=3.6Hz) ,6.72(m, 1H) ,7.13(d, 1H,J=3.6Hz) ,7.21(d, 1H,]=3.2
Hz),7.51(br s,2H,NH2),7.92(s,1H).

D. 2-{5-o}u| =-2-(FB-2-9)-TH-9 &=[3,2-¢l[1,2,4]1 EF}E&=[1,5~c]F | H-7-L} & r| et T o] E

¥A C sHEEo g 45mLe] AZX THFO] 2-{5-o}1|:-2-(F&-2-A)-7TH-3 2 2[3,2-e][1,2,4] EFo}Z =2
[1,5-c]¥gn¥-7-U o & & (15¢,5.28mmol ) ol A} 0Coll 75 mLe] TEA, 75mLe] Hud 2 wWedxd d3=
(0.6mL,7.75mmol)e] H7Fdth, 1 E3EL 1241 5 N, sl A2(RT)AA FAAAA Fey. 1 Sue
geld SEHL dFEe A4 dAEAM 2-{5-ob -2 (Fe-2-)-TH- E2[3,2-e][1,2 4] EFjolER
[1,5~c]Fgud-7-d oD et T U] EE A F3}7] 8} L2 EtOAcES A}L3ldA] 23 FZrlE 1w
39 o] 3f A A"} LC/MS(M+1=363.4) . THNMR (DMSO~d6 , 400MHz ) &
3.07(s,3H),4.47(t ,2H,J=5.2Hz) ,4.59(t ,2H,J=5.2Hz) ,6.65(d, 1H,J=3.6Hz) ,6.72(dd, 1H,J=3.2Hz$}1 .6Hz) , 7. 18(d,
1H,7J=3.6Hz),7.20(d, 1H,J=3.2Hz) ,7.60(s,2H), 7.92(d,1H,J=1.2Hz).

E. 1-(2,5-tEF e =)z dad

i}éa‘ﬂomﬁzJMA(ZJiiﬂﬂww Axrd e 50mLel ZA# 2 15mLe] NMPO
4= Eol 254 7ko.2 130Tl A st T A A2RDOIAM AEAH 1§
oA g3lF 19| 2N F 't1?4ﬂ4E%ﬂ A7, E3Ee fEF2a29E
2 4] NgSO4R Az AHEE AFTH FoA AxE FuHEY. FFELS o}
AEo  g3lsl Yo' olHZ(Et0)0lAe] 1 ©Ekel HCLe]  #H7bEd. HA A B
1-(2,5-0EFF =29 d)IH g3 AiAS AEs] 98 olAZ 2R EEH AEAASE L it o
o} m.p.195C . LC/MS(M+1=199. 1) . IHNMR (DMSO-d6 , 400MHz ) &
3.22(m,4H),3.28(m,4H),6.83(m, 1H),6.97(m,1H),7.22(m, 1H),9.46(br s,NH).

F. 7-(2-(4-(2,5-0EF22949) 9 #H37-1-9) o & )-2-(F&-2-4)-TH-H EZ[3,2-e][1,2,4] EF o} =2 [1,5-

cl¥ g ugd-5-op71

A D FeEe g AZX DMFGmL)ONA  2-{5-ol -2 (FH-2-)-TH-H 2 2[3,2-e][1,2,4] ET|o}Z =
5dﬂﬂﬂﬂﬁ%ﬁﬂ%ﬂ%ﬁ%ﬂﬂE@ﬁ@ﬁl%mmwﬂEﬂ StE, 1-(2,5-1EF o259 d) I+ 23
A63(0.33mmol) 2 0.06mLe] DIEAZF H7Fsar 1 &M 5A17F 5k 100TCo A 3 Ao A Hch, 1 vg &

Mo A2R®DolA A3AY gre 2428 g3 AAdY, FdFEdde, oMAEUCE->e] HrlHa &
2 0.
f‘—r

'n&:k:L

of

BMﬂme%CﬂHﬁH%VMlEG |ANLe T RTA A&, 1 A3 3AE 7-(2-(4-(2,5-Y
s 2D I FgR-1-d) AN D) -2-(F&H-2-)-7TH-T Z2[3,2-¢][1,2, 4] EFo}Z 2 [1,5-c] 3] g n]H-5-0} 0 &
153171 A3} o] 7] S TR LC/MS(M+1=465.2) . 11 NMR (DMSO-d6, 400MHz) &
2.64(m,4H),2.76(t ,2H,J=6.4Hz),3.01(m,4H) ,4.28(t,2H,J=6.4Hz),6.60(d, 1H,J=3.2Hz),6.72(m, 1H),6.75(m, 1H),
6.80-6.85(m, 1H),7.12(m, 1H),7.18( m,2H), 7.51(br s, 2H), 7.91(s, 1H). Anal. (CysllyFNs0)E AXFET}H:

C,59.48; H,4.77;F,8.18;N,24.12;0,3.44 .Found C,59.45;H,4.70;N,24.19.
/\1;\] Oﬂ] 2

7-(2-(4-(2,4-tEF 2. 29A) g d-1-d) A & )-2-(FF-2-U)-T-H &= [3,2-e][1,2,4] EEo}Z=E[1,5-
cl¥ gl u]d-5-opgl, uh A

e 12

_>¢
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A t-58 4-(2, 40 EFF o 2HA) A g d-1-FHE A g o] E

30mLe]  AZE DMOlA  2,4-T)EF e mHlET]alo] =(3.0g, 21.1mmol) I t-FE  IH-1-71E Aol E

(4.3g,23. 1mmol1) 8] Egk=o] 2413 &S ALoA F A AA #aL, NaHB(0Ac)s(6.7g,31.6muol)S A o=

ol Hrkdv, #H7b &, 2 B ERES AR fSo]l A FAARAA "rk. Fo] HIbHa A £

< DOMe.® W) FEEnh. 250 MgSO,E AZRE, AFEw T oz t-Fg 4-(2,4-T1Z
Q7] Hste] JAFFH FolA s FErk: 1H NMR(CDCl;—400MHz) §

1.46(s,9H),2.40(m,4H),3.42 (m,4H),3.54(s,2H),6.78(dt,1H,J=10.0Hz2} 2.4Hz),6.85(dt,1H,J=8.4Hz% 2.4Hz),
7.33(dd, 1H,J=15.2Hz%} 8.0Hz).

M e

u
to
fr
-
i
T
&
i)
>
0
Y
N
o
i
=
o
[
il

B. 4-(2,4-0E202WA)wsl2ha v Aite

EA4 A 3EE2] 6.2¢(19.85mmol) £, 0C 50mLe] DCMo| A 9] t-¥
Ago]Eo) 16mLe] S EFZoMAY bl H7kety, 1 whg &3 A a

A Hm 10 mLe IN A FA3 YEFNaOH) o] H7Fgh. E3HELS 2x100mLe] DOMCZ FEF
E2 AFREH, 49 MgSO,E xR I3 oo Axz FTUEnt, FRES DOM-Et,09] &3

e 4
=

=3l Et,001A ] 29%F HCle]l H7b=ar, e A= oo os) 3= 3 uARA 4-(2,4-HEFLE
W2 A g2 HIAES A7) Yile] oEeR  AHEY: m.p=237TC.LC/MS(M+1=213.1).1H NMR(DMSO-
ds, 400MHz) & 3.44(m,8H),4.39(s,2H),7.25(dt, 1H,J=8.4Hz 2} 1.6Hz), 7.43( dt,1H,J=9.2Hz 2}
2.0Hz),7.84(dd, 1H,J=15.2Hz %} 8.4Hz),9.84(br s,NH) .Anal. (Cyy, HyFoNy, 2HC140. 25H,0) =2 AAke
C,45.61;H,5.74;C1,24.48;F,13.12:N,9.67;0,1.38. Found C,45.56; H, 5.90; N,9.68.

C. 7-(2-(4-(2,4-t)1EF 2 =2WR) A= gR-1-Q)d g )-2-(F&-2-¢)-T-H EZ[3,2-e][1,2,4] E& o} ZZ[1,5-
cl¥] g ud-5-o}¢1

AAl o 19 ZA D sH3E &9, WE DMF(5mL)olA, 2-{5-o}n| =-2-(5F3h-2-)-TH-H E=[3,2-e][1,2,4]E
golZE[1,5-c] ¥ g nP-7-A bl & mf| EF A E Y| 0] E(0.06g,0.165 mmol)oll, FEA B 33E, 4-)2,4-t]ZF o &
) Ak ¥ AG3HE(0.33mmol ) ¥ 0.06mLe] DIEAZ} Z7bHx 2 &8 517 F<k 100ColA 3 A A A
Hoh, I 9k EREL A2 AFA|a, O fue gdad dEEeA AAdY. ZFE oHEUEH
o] H7t=a1 &vlE= 0.5A17F Bk 60TCAIA 3 Aoix A Hrh. e auf AoA A5, An A= 7-
(2-(4-(2,4-tEFF 22 9 A ghx-1-d) o &) -2-(FF&-2-)-TH-F E 2 [3,2-e][1,2,4] ET|o}Z 2 [1,5-c] ¥
gud-5-olul& AFsr] A3 Aol oA AT LC/NMS(MH1=478.2) .10  NMR(DMSO-ds,400MHz) &
2.30(m,4H),2.36(m,4H),2.67(t ,2H,J=

6.8Hz),3.47(s,2H) ,4.22(t,2H,J=6.8Hz) ,6.58(d, 1H,J=3.6Hz) ,6.72(m, 1H),7.06(dt , 1H, J=8.4Hz ¢} 2.0Hz),
7.14(d,1H,J=3.2Hz), 7.20(m,2H), 7.42(dd,1H,J=15.2Hz%} 8.0 Hz), 7.54(br s,NHy), 7.93(s, 1H). Anal.

(CosllaoFNgO) 2 AlAHRTE: C,59.13; H,5.17;F,7.79;N,22.98;0,4.92.Found C,58.84;H,4.97;N,22.63.

/\1;\] Oﬂ] 3

2-(F&-2-9)-7-(2-(4-((3-d gz [bl g e #-2-) v &) A | &} 7 -1-) A &) -TH-H E =2 [3,2-e][1,2,4] EF
olZ=Z[1,5~c]d g v|d-5-0}d, ¥ A
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A t-F€E 4-((3-dEgl=[b]E 2 %-2-

712 DOM(100mL) el A 3-wl g Wz [b]E] e 3-2-7} B & o] 8}0] =(0.029m01) & &-H A t-Fd Iz -1-7H52 2

O]E(0.319mol) 7} H7FEa, 1 EEL 1A7F FoF A0 A 3]AH XA ®©r}. 0.042 2] NaBH90Ac)s;0] I

, HES BEL A20A B 3 AAA "Heh, 2 Ay §NE AF oA FEFHIL I IFE
F b 7182 FgHa, B2 AFET MgSo)=E Az

gl 4 4-((3-v
yel ) g s epzl-1-7hg A o] ES AbEsh7] 9fsko] DOM/MeOH(9/1) = 5014 %ﬂ%giw

=, ol
Ip
=2
2
of\
=
i

w o

M
o
Hu
d
o
il
Ac)
X
A
o
9,
>
> MY
o
H
fr
i)
Hm
M
)
=)
2
o
15
2
é
)
}_,
4

EA A e, -5 4-((3-mEuz] b]FA F-2-d)v) F oG A-1-7F5 g o] EE 7FE DIM(50mL) oA &
A3 5 Feko) TFA“ 0ColA H7pdArct. [l SRCREI R AARA E}. &7t A
Soll A FHE & 1 FELS Et0004 l"i: alsa, 3 A ZAE I, EtOHE A3 =
o2 Ag
A

g0

o <]z
o o A=

& Et0014 &3=m E
AAE uAE ojuel &M FHHL 1-((3-wEHlZz[blE|egl-2-)We) v deha v dsE
A-s-8k7 931 Azdh: LC/MS(M+1:247.1).1H NMR (DMSO-ds, 200MHz) &

2.48(s,3H),3.39(m,4H),3.54(m,4H) ,4.63(s,2H),7.45(m,2H) ,7.84(d, 1H,J=7.2Hz),7.95(d, 1H,J=7.2Hz) ,9.52(br
s,NH). Anal. (CogHooFoNO) &= Akt C,52.66;H,6.31;C1,22.21;N,8.77;5,10.04.Found:

H
%%*PL}E% g

)]
= =
ANA

2l

1l

C,52.70;H,6.58;N,8.77;5,9.70.

C. 2-(F&F-2-Y)-7-(2-(4-((3-mdHA=[plE] e A-2-d) &) g2} A-1-A) N &)-7TH-H EZ[3,2-e][1,2,4]1E
olZZ[1,5-c]¥ g ugd-5-0}%7

o 19 FA D IFFE &Y, AFX DMFGml)olAe, 2-{5-o}u|x-2-(F&-2-U)-TH-I = Z[3,2-
2 AEYolEE[1,5-c] 9 gnd-7-d rll el A 2] 0] E(0.06g,0.165 mmol)l A, A B &, 1-[(3-
Wz (blE e g-2-)m e ]9 2}z v GAE(0.33mmol )3 0.06mLe] DIEAZ} H7 =, 2 {98 5A7F Bt
100CellA A AR A A, 1 REFEFES A2oA AsAa, 1 &ufje 7Ahd 4 stelA AAdT. 2t

FEE, opELo]EY0] ?47}54 a2 &AL 0.547F B 60ColA FAAXA At &4 2w Ao
A *46%%1741 Ha, 2 A 3AEL 2-(FH-2-)-7-(2-(4-((3-WE Iz [b]E| e #-2-L) ) T F e}zl -1-)
o e)-7TH-3] Z&[3,2-e][1,2,4] Eﬂo}z [1,5-c]9) v d-5-o}21:LC/MS(M+1=513.2) . 1H  NMR(DMSO-ds, 400MHz) &

2.32(s,3H),2.50(m,8H),2.69(t,2H,J=6.4Hz),3.72(s,
2H),4.23(t,2H,J=6.4Hz),6.58(d, 1H,J=3.2Hz),6.71(m,1H),7.15(d, 1H,J=3.6Hz),7.18(d, 1H,J=3.2Hz) ,7 .28~
7.38(m,2H),7.50(br s,2H),7.638(d,1H,J=7.6Hz),7.85(d,1H,J=7. 6Hz),7.92(d,1H,J=0.8Hz).

/\1}\] Oﬂ] 4

(4-(2-(5-0} ] se-2-(F-2-)-TH-T B 2[3,2-¢][1,2, 4| E & o}E 2 [1,5-c] 7 2] ] ©-7- )| &) 7 ] 2k A -1-2)
(2,40 EF2AD)MBE, Y A

/KEI

Al

elll

v el
0
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[0438]
[0439]

[0440]

[0441]

[0442]

[0443]

[0444]

[0445]

[0446]

[0447]
[0448]

[0449]
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NH,

_ \\\NYN vy
A t-5E 4-(2,4-0UZF 2% ) HHRA-1-71E A g o] E

&) o] HOBt9} 4.2g(22.55mmol)<] t- T% JME}X -1- ﬂﬂﬁ‘ 10157} A7bEa, O EES 08 &

Ao A Hh. 4.4g(11 F=H) ] EDCIZY A7 Ea o whg EELS AL v 3 AAXA |

ZFEla o A3 EHES DONCE FEEU. fU5e T MeS0,E AZRHA, oy gk
E

e 4-2 4-"EFe RN EY) I ghl-1-7H A gl o] 471 sk A Felq wFET:
NMR(CDCl5,400MHz) & 1.47(s,9H),3.30(m,2H) ,3.41(m,2H) ,3.53(m,2H) ,3.76(m,2H) ,6.86(dt , 1H,]=8.8Hz <} 0

.8Hz),6.97(dt , 1H,J=8.8Hz%k 0.8Hz),7.41(dd, 1H,J=14.4Hz%} 7.2Hz).
B. (2,4-HEF223d) v - 1-d-r&2 F4kd

FA sgte, (2 4-dEFeEdAd) -1 d-rghe Akl A o 29 FAl B SHehEelA Aotk
m.p.=227C. LC/MS(M+1=227.1) . 1H NMR (DMSO~ds;, 400MHz) &
3.05(s,2H),3.17(m,2H),3.50(m, 2H) ,3.87(m, 2H),7.23(dt , 1H, J=8 . 4Hz S} 2.0Hz),7.41(dt, 11,J=9. 2Hz 2}

2.0Hz),7.58(dd, 1H,J=15.2Hz¢} 7.2Hz),9.59(br s, NH). Anal.(CyjHisFsNyy HCI + 0.25 H,0)2  AAkdT):
C,49.45; H,5.09; Cl, 13.27; F,14.22; N,10.48; 0,7.48. Found C, 49.38; H, 5.15; N, 10.51.

C. (4-(2-(5-o|=-2-(FT-2-A)-TH-H Z£[3,2-el[1,2, 4] Eg]o}=ZE[1,5-c] ¥ g nd-7-L) o &) I H| 2R -1-
4)(2,4-HEF2Hd)v e

AA o 19 FA D IEEe &9 AZX DNFGnlolAY, 2-{5-o}n| w-2-(F-2-U)-TH-I == [3,2-
101,2,41E8]o}Z2[1,5-c]¥ glug-7- o & v ek 4] 0] E(0.06g,0.165 mmol)ollA, Al B 3}HE

0

d o

1 2F o 2od) o #H-1-d-m ek 24k41(0.33mmol) T 0.06mLe] DIEAZF 7k, 1 &M 5AIF <
100Col A FIAAAA frk, vk E3FEe A2oA AsAa, 1 &= Fad oFF stellA] AAAYG. 1 %
FE oMEYOEHLE HrtEa 1 8942 0.547F F 60CHA HAARAA HArh, 1 SRS 1w Ao
A AEAa, 1 AY DABL (4-(2-(5-opn we-2-(FH-2-)-TH-F 22 [3,2-e][1,2, 4] ETo}Z = [1,5-c] 7]
gujd-7-d)d ) g etd-1-4) (2,4t EF e 2o d)ver2s  AFer] skl ozl oslM  FHETh:
LC/MS(M+1=493.1) . 1H NMR (DMSO-ds, 400MHz) &
2.42(m,2H),2.72(t,2H,J=6.0Hz) ,3.17(m,2H) ,3.34(m,2H) ,3.60(m,2H) ,4.25(t ,2H,J=6.0Hz) ,6.59(d, 1H,J=3.2Hz) ,
6.72(m,1H),7.18(m,3H),7.38(m,1H),7.46(m,1H) ,7.54(br s,2H,NH,),7.93(s,1H).Anal. (CyHFoNsO, + 0.5 H,0) =

AALEITh: C,57.48; H,4.62; F, 7.58; N,22.34; 0,7.98. Found C, 57.40; H, 4.46; N,22.29.
AA o 5

1-(4-(2-(5-o}m =—2-(F&-2-Y)-TH-H =S 2[3,2-e][1,2, 41 Ed o}Z 2 [1,5-c 19 g v d-7-L ) o & ) 5] | 2} = -
1-9)-2-(2,4-tZF 2 2dd)d a2, ¥d A

Qo S

A. 2, 4-HEFL29d) A A-1-d-d &2 I

XA A SFE, C4-YgEF2dd) e-1-d-d8e dide 2,4-gEF o2 dolAE 4toZHE A
2= AA] d 49 Al B SFEAA Lo Thim.p.=228T . LC/MS(M+1=241.1) . THNMR (DMSO-dg , 400MHz) &
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[0451]

[0452]
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[0456]

[0457]

[0458]
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3.04(m,2H),3.13(m,2H),3.69(m,2H), 3.78(m,2H), 3.79(s,2H), 7.04(dt,1H,J=8.4Hz} 2.4Hz), 7.19(dt,1H,J=

9.6Hz9} 2.4Hz), 7.29(dd,1H,J=15.2Hz9} 8.4Hz), 9.60(br s,NH).Anal.(CiHuFoN:0 + HCL) 2 AlLtE T C€,52.09;
H,5.46; Cl, 12.81; F, 13.73; N,10.12; 0,5.78. Found C, 52.00; H, 5.50; N,10.13.

B.1-(4-(2-(5-o}u]| =—2-(F&-2-Y)-TH-H E2[3,2-e][1,2,41 EFo}ZZ[1,5-c]1d u]d-7-L ) o & ) 5 =) 2} = -
1-9)-2-(2,4-tEFe 2d)d &2

AAl o 19 A D 3EEe & AX DMFGml)OAY, 2-{5-o}n| x-2-(F-2-U)-TH-H == [3,2-
e][1,2 41Ego}E=2[1,5-c] Y gud-7-d ol D W g Y| 0] E(0.06g,0.165 mmol)ol A, EA] A 33tE, (2,4-
Oz 2o 29d)dd g xl-1-d-o ek a4193(0.33mmol )T 0.06mLe] DIEAZF H7beHa, 1 &4 5A%F =<

N{Un

100CoAlA - AR A ), ¥hE EES A4 AR, I &ve 7ad o= oA AAdY. 1 %
FEO ofAEYe|EFLS HrtEal 1§92 0547 59 60TCoA AAXA "Hrb, 2 &4 2w A2
A AR, 1 AY TAEL 1-(4-(2-(5-oFH) x=-2-(F&-2-)-7TH-H E2[3,2-e][1,2,4| ER]o}Z 21,5~

clagmd-7-)o &) g H e} 2-1-9)-2-(2,4-T)| ZF o 2H ) &S A 337 Yste] Ao oajr] FH=
t}: LC/MS(M+1=507.2) . 1H NMR (DMSO-dg , 400MHZ ) &
2.45(m,4H),2.72(t ,2H,J=6.4Hz) ,3.43(m, 2H) ,3.48(m,2H) ,3.69(s,2H) ,4.26(t ,2H,J=6.4Hz), 6.59(d,1H,J=3.2Hz),
6.71(m,1H),  7.01(dt,1H,J=8.4Hz¢}  1.6Hz),7.17(m,3H), 7.28(m,1H),7.49(br s,2H, NH,),7.91(s,1H).
Anal. (CosHuFoNgOy + 1/3 H0)Z AlAbgT): C,58.59; H,4.85; F, 7.41; N,21.86; 0,7.28. Found C, 58.73; H,
5.06; N,21.22.

/\1}\] Oﬂ] 6

1-(4-(2-(5-ohu| ==2-(F&-2-Y)-TH-9 &2 [3,2-e][1,2 4] EF}E 2 [1,5-c]¥ v A-7-L) o & ) 5 5| 2} %1 -
1-9)-3-(2,4-tEF2Hd)Z2H-1-2, Wy A

FO

NH,

N/\\ N)\N’N /
\\/N\\\Né\/g?_(oﬂ

A (2,4 02229 Q)9HIHA-1-Y-Z2HL gAY

EtOH(50mL) ol A1 €] 5.0g(27.15mmol)e] 3-(2,4-T)=F o 2d|d)ola A fAe g)7|gked slolA] Pt0, ZvjA|=
FastEal Ao jAl FAAA "k EujAl AAE e o3 &, 2 o= A uA2A 3-(2,4-4
Z2ozdd) TS AEsy] Yste JFE FolA] FEHETh: m.p.=104CT.1H NMR(CDCls,400MHz) &

2.67(t,2H,J=7.6Hz),2.94(t,2H,J=7.6Hz) ,6.80(m,2H) ,7.18(dd, 111, J=14.8Hz9} 8.0Hz) A A &=, (2,4-UF
FoEdd)wAR-1-d- TR e e A aAlRA AA o 4e] FA B SghEelA defivh:
m.p.=221C.LC/MS(M+1=255.1) . 11 NMR (DMSO-ds, 400MHz) &

2.66(t,2H,J=7.6Hz),2.81(t,2H,J=7.6Hz),3.01(m,2H),3.05(m,2H), 3.69(m,4H),7.02(dt,1H,J=8.4Hz9} 2.4Hz),
7.18(dt,1H,J=10.0Hz9} 2.8Hz),7.29(dd, 1H,J=15.6Hz%} 8..8Hz), 9.65(br s,NH). Anal.(CisHiFaN.O HCl + 0.2

HO)= Akt C€,53.05; H,5.96; Cl, 12.04; F, 12.91; N,9.52; 0, 6.52. Found C, 53.01; H, 5.96;
N,9.74.

B.1-(4-(2-(5-0bv] -2~ (FF @-2-9)-TH-S B 2[3,2-¢][1,2,4] Bl o & 21, 5-c]3] &) v A-7-91) o &) s e}l
1-9)-3-(2,4- U EF LA D) T2 W-1-2

A)
=

Al oo 19 FA D 3EEY g AX DNFGmAAY, 2-{5-o}r] =-2-(F&-2-9)-TH-H = £ [3,2-
[1 2,4]Ego}Z 2 [1,5-c] JJE]Ulﬂ—?—%l}oﬂ%uﬂ%@ELﬂo]E(o.O(sg,o.165 mmol)oll A, A A 38E, (2,4-
0

@

]
] oY)y A-1-d-o gL A3 (0.33mmol ) 0.06mLe] DIEAZ} 7 s, =2 8H9& 5A7F Fob
0 C°ﬂ A B A AR A "k, WS EFES A4 AR, 2 &vlE fgad o4 stelA AAET. o %
FEo| ofAEYOEHLE M7ty 1 N2 0.54FF &9 60TCoA 3 AHAXA At 2 &8 Tuf 229

ul

—
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A AR, a1 A lﬂ%%]I&@%&ﬂﬂiﬂ%ﬁ%ﬂ%b#&ﬂ%iBﬂwHL&MEﬂﬂ%iUﬁ—
clHgma-7-)o &)= A-1-9)-2-(2,4- U EZFL2H D) T2 H-1-2& AF37] Hste] Aol oM 4=
e LC/MS(M+1=521.2) . 1H NMR (DMSO-ds, 400MHz) &
2.40(m,4H),2.58(t,2H,J=7.2Hz),2.68(t ,2H,J=6.4Hz),2.79(t ,2H,J=7.2Hz),3.37(m,2H),3.41(m,2H) ,4.25(t ,2H,J=
6.4Hz),6.59(d, 1H,J=3.2Hz),6.71(m, 1H),6.99(dt , 1H, J=8 . 4Hz 2}

2.0Hz),7.15(m,2H),7.18(d, 1H,J=3.6Hz),7.36(m,1H) ,7.49(br s,2H,NH,),7.91 (s,1H). Anal.(CyllssF-NO, + 1/3

H0)& AAbETCH: €,59.31; H,5.10; F, 7.22; N,21.28; 0,7.09. Found C, 59.16; H, 4.81; N,20.98.

/\1}\] Oﬂ] 7

7-(2-4-(2,4-09 EF L2 29U E) I ¥ &7 -1-Y) N &) -2-(F&-2-4)-TH-H E=Z[3,2-¢][1,2, 4] EFo}EZ[1,5-
cl¥glu]d-5-opgl, uhH A

F /\\ 2 N
\Q\/\N\\/N\\\ g \>—@
\ Sy
1 N N 0

A, 1-2,4-dEF =2V E) A v g4g

THF¢] 15mL 2N BH3 tldgdw= 4«1%%]1mu46§Tmﬂ 0.35g(1.5mmol) 2] A o 5 %A 8gE] &
oo 3 wrgo] HrHal, I Ax EFEL RTAA HA 3)AAXA Ht. :H%%@@ 2 MeOHoll ZA s
Ak gAL o] AZ RS A Hr} 5B FoF AL T gulE JF oA HAxE FuHu I FFELS
A AR -2 4-UEFFeEAdE)dsgd v gGaas AEE) &ﬂ 4m%ﬂﬁ Fursldc:

m.p.=280C. LC/MS(M+1=227.1) . 1H NMR (DMSO-ds, 400MHz) &

3.10(m,2H),3.34(m,4H),3.46(m,4H),3.74(m,2H),7.09(dt, 1H,J=8.4Hz 9} 2.4Hz), 7.26(dt,1H,J=10.0Hz9} 2.4Hz),
7.46(dd, 1H,J=15.6Hz9} 8.8Hz),9.90(br s,NH). Anal.(CioHieFoN, 2HCI + 0.2 H0)2 A4k} C,47.60; H,6.13;

Cl, 23.42; F,12.55; N,9.25; 0,1.06. Found C, 47.64; H, 5.94; N,9.33.

B. 7-(2-(4-(2,4-tZF e 2 ) 9 HFA-1-) AN E)-2-(F8-2-9)-7T0-H 2 2[3,2-el[1,2, 4] E o} ==
[1,5-c]= g nd-5-¢}71

A e 19 A D stFE] &9, 1x DMF(5mL) oA 2-{5-o}w] =-2-(3F&-2-9)-TH-9| Z £ [3,2-e][1,2 4] E
gol£=[1,5-c]Hgnd-7-d ol D gk LYo E(0.06g,0.165mmol)ell, FA B 3}, 1-(2,4-5] 2 F 29
)3 # ez 1Ak (0.33mmol) 2 0.06mLe] DIEAZF H7}E]ar 1 8o8e 5A7F HF 100TCA 3| A=A €
o 2 9hE ERES AZRDAA AAH g AaE gEEted A AAdT. AFEolE, ofAEL|ER
o] H7FH il &2 0.5A17F &t 60CelA A A A fArt. &2 Tuw] AolA A&, 7 A3 AA=
7-(2-(4-(2,4-9ZF 2 29de) I H A -1-D) o &) -2-(Feh-2-2)-TH-H = 2 [3,2-e][1,2 4] ET]o}Z= 2 [1,5-

clggmd-5-olls AFsr] Hste] AT oA FHEC: LC/MS(M+1=493.2) . IHNMR(CDCL;, 400MHz) §

2.55(m,10H),2.78(t,4H,J=6.8Hz),4.28(t ,2H,J=6.8Hz) ,5.67(s,2H),6.58(d, 1H,J=3.6Hz) ,6.73-
6.80(m,3H),6.97(m,11),7.15(m, 1H),7.24(m,1H).7.61(s,1H).

AA ¢ 8

7-(2-(4-(3-(2,4-"EFF 2 2vd) 2= 9) 9 #2-1-4) o & )-2-(F&-2-9)-TH-9 £ £[3,2-¢][1,2,4] EE] o}
EE[1,5-c]vgrd-5-o}71, T A

o,

S

NH2

b\ﬁ K/Nx &[N
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[0469]

[0470]

[0471]

[0472]

[0473]

[0474]

[0475]
[0476]

[0477]

[0478]

[0479]
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A 1-(3-(2,4-gEFezvd)z=d) 9 A v iy

¥A A FEE, 1-3-2,4-fF2ezdd) 22 ad) Itz v gatd2 AA o 69 HA A IFFE Aol 93|
AqAA o 79 EA A ERE dojth: m.p.=245C.LC/MS(M+1=241.1) . IHNMR(DMSO-ds,400MHz) 6 1.99(5
% 2H,J=7.6Hz),2.65(t,2H,J=7.6Hz),3.15(m,2H),3.27(m,2H) ,3.44(m,4H) ,3.67(m,2H) ,7.06(dt , 1H, J=8 . 4Hz <}
2.4Hz), 7.22(dt,1H,J=10.4Hz¢} 2.4Hz), 7.40(dd,1H,J=15.6Hz<} 8.8Hz),9.85(br s,NH). Anal.(CysHigFoN, 2HCL +
0.5 HO)Z AXrETH: (,48.46; H,6.57; Cl, 22.00; F,11.79; N,8.69; 0,2.48. Found C, 48.22; H, 6.45;
N,8.68.

B. 7-(2-(4-(3-(2,4-YEFeZHd) 29 HIA-1-Y) N d)-2-(F&F-2-Y)-TH-H EZ[3,2-¢][1,2,4] EF
o}ZE2[1,5-c]¥ g d-5-0}ql

A ol 19 A D BEEe] g, Az DNFGnL) oA 2-{5-0bu m-2-(Feh-2-2)-TH-F| B 2 [3,2-e][1,2,4] E
gol£E[1,5-c] g ud-7-L o D g F 0] E(0.06g,0.165mmol ) o], FEA] A 3=, 1-(3-(2,4-UZF L2
Az za) 3w etz v G2 (0.33mmol) 2 0.06mLe] DIEAZF H7tEa 7 fML 5X7F %<k 100ColA 3] A
AAA FHTE. 1 Wb EELS ASRDONA AHAH gule aE dEstilA AAEG. A YPELS 7-
(2-(4-3-(2,4-g&F 2 d) 223 I H gx-1-) o & )-2-(F&#-2-)-TH-T3 E 2 [3,2-e][1,2, 4| EB|o}ZF =
[1,5-c]d g ngl-5-0}1& AFst7] 9ste] &2 24 DCOM/MeOH/NH,0H-95/5.0/0.55 AgstHA w33 g =ZntE
=] o o 3| A R R3N= LC/MS(M+1=507.2) . IHNMR (DMSO-d6 , 400MHz) & 1.66(5
A 2H,J=7.2Hz),2.24(t,2H,J=7.20z),2.32(m,4H) ,2.45(m,4H) ,2.58(t ,2H,J=7.2Hz) ,2.67(t ,2H,J=6.4Hz) ,4.22(t ,2
H,J=6.4Hz),6.58(d, 1H,J=3.2Hz),6.71(m, 1H),6.99(dt, 1H, J=8 . 4Hz 2} 1.6Hz),
7.14(m,2H),7.18(d, 1H,J=3.2Hz),7.32(m,1H),7.48(br s,2H,NH,), 7.91(s,1H). Anal.(CyHssFoNO) 2 AALFT}:

C,61.65; H,5.57; F,7.50; N,22.12; 0,3.16. Found C, 61.38; H, 5.66; N,22.07.
AA ¢ 9

7-(2-(4-(2,4-HEF L 239d)-1,4-HopAR-1-) &) -2-(F&-2-)-TH-H EZ[3,2-e][1,2,4] EFo}E R[],
5-cl¥l g m|d-5-o}7l, Y A

A 1-(2,4-dEF25d)-1,4-H oA ®

2,4-0ZF Q0 2B 2 Wl Al (2mmol), t-FE 1,4-tjolA#-1-7FE 2 o] E(3mmol), Pd.(dba); (0.04mmol,4mol%

Pd, 36mg), BINAP(0.08mmol,50mg),Z% t-F-SAo]=(KO-t-Bu, 2.8mmol, 314mg)®}, 28] EFA(10mL)ES
oz 158 Fot of22 o7 HANE AHF Schlenk Flaskol H7igth. whe £35S 1w 2 4-tE2F
ema Rl GC A4 93] AAE AoR AXE wj7lx] of2 dfollA 90THA 7tEHrt. 1 g &
e T A2oA ASAA Har, EtOAc(20mL) 2 3A =™ Celite W=F 3t oJgrt. AFae Fit
=31, DCMolA] TFAo] 9Jste] vREH t-FE 4-(2,4-UEF 29 d)-1,4-t]olA| B-1-715 A | EE AHE3]7]

st Azt A Zyl aR2vtEadTd] oA AAEY. 1 g EFES F5EHL AFES =T oY=
A 1-(2,4-01 272 29 d)-1 4-t oA TS AE3EY) B DCMo.= il F=Ho

_'—T—_
LC/MS(M+1=213.31) . IHNMR(CDC15, 400MHz) & 1.82(br s, 1H, NH), 1.91(5%, 2H,  J=6.0Hz),
2.97(t,2H,J=5.6Hz),3.05(t,2H,J=5.2Hz) ,3.33(m,4H) ,6.70-6.87(m, 3H) .
B. 7-(2-(4-(2,4-dEF . 29d)-1,4- oA ®-1-) & )-2-(F&-2-¢)-TH-H EZ[3,2-¢][1,2,4] EF o} E=E
[1,5-c]=&nd-5-o}71

A o 19 #A] D 3= & AZ DMF(5mL)olA 2-{5-o}v| =—2-(F&-2-U)-7TH-9 =2 [3,2-e][1,2,4]E
gol£=E[1,5-c] g ud-7-L to D w ebd F | o] E(0.06g,0.165mmol )l , EA A 3}etE
1-(2,4-9ZF 22 9d)-1,4-t] o} A 7-(0.33mmol) 2 0.06mLe] DIEAZ} H7}Ear 2 &HE 5A17F H<F 100°Cl
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[0481]

[0482]
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[0484]

[0485]

[0486]
[0487]

[0488]
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}011

A FAAAA frk 2 9y EFES A2RDAA AEAY guje Fad kst AART. dd A4
Bo 7-(2-(4-(2,4-v1ZF 2 29 Y)-1,4-t] o} B-1-) ol & )-2- (FT-2-)-TH-3) S 2 [3,2-¢][ 1,2, 4] ET o} =
#[1,5-c]¥gnd-5-0tul S AFat7] 98ke] & =M DOM/MeOH/NHOHS] 95/5.0/0.5-&3=S Ab&atwA whad
A ghE 18 9] of <] 8| A A o LC/MS(M+1=479.01) . THNMR (DMSO-ds;, 400MHz) &
1.82(m,2H),2.71(m,2H),2.82(m,2H) ,2.88(t,2H,J=6.4Hz) ,3.24(m,4H) ,4.22(t ,2H,J=6.4Hz) ,6.57(d, 1H,J=3.6Hz)

6.71(m, 1H),6.85-6.94(m,2H),7.09(m, 1H),7.14(d, 1H,J=3.6  Hz),7.19(d,1H,J=3.2Hz),7.51(br  s,2H, NHy),

i,

7.92(s,1H).
AA 4 10

7-(2-(4-(2,4-tEFF 2 299)d =g d-1-Q) o & )2-(FF-2-U)-TH-9 E=2[3,2-e][1,2,4] EF o}E=Z[1,5-
cl¥ g g-5-o}gl  uhg A

AA] o 19] #A D 3EEe &9, 7Ax DMF(5mL)Al A 2-{5-o}n| w-2-(F &-2-Y)-TH-9 &2 [3,2-e][1,2
ol 2[1,5-c]¥ g d-7-d ol & gk E 1] o] E(0.06g,0. 165mmol ) ol , 4-(2,4-tZF 29 )y ¥
(0.33mmol) = 0.06mLe] DIEAZ} H7}=a SNE 5AZF Bk 100TA F]|AARA Hp, 1 w-g B3t
ALRDAA A8AY &ul= FhE gt AARY. A YES 7-(2-4-(2,4-UEF 2T Jﬂ
g d-1-) ol &)-2-(FF&-2-9)-TH-9 F Z[3,2-e][1,2 4] ET]o}EZ[1,5-c]F g m D -5-0}7 & A|gat7] 93t
|24 DCM/MeOH/NH,0HS]  95/5.0/0.5-E3HES  AFEstiA W3 FI=ZvtEdye oA A"

TFLC/MS(M+1=463.98) . THNMR(DMSO~ds, 400MHz) & 1.68(m,4H),2.12(m,2H),2.55(m, 1H),2.73(t,2H,J=6.0Hz),3.04

(m,2H),4.26(t,2H,J=6.4Hz),6.59(d, 1H,J=3.6Hz) ,6.71(m, 1H), 7.09(m, 1H), 7.18(m,2H), 7.26(m, 1),
7.33(m,1H), 7.49(br s, 2H, NHy), 7.91(s,1H).

AA 4 11

7-(2-(2,4-HEFLEAFAAE)-2-(F&-2-A)-TH-TEZ[3,2-e][1,2,4] EZ o}E 2 [1, 5-c] ¥ 2| W] D-5-¢}7],
T A

NH,

Ay
F o\\\ NZ N \>_</j
\ o
Nd/‘\’\' e}
F

A o 19 BA D 3= &N Az DMF(5mL)oNA 2-{5-o}n| =-2-(FF2-2-)-TH-T] S & [3,2-e][1,2,4] E
golEE[1,5-c] ¥ gnH-7- el & o EFE E | 0] E(0.06g,0.165mmol )0,  2,4-TZF 9 2H=(0.33mmol) L
0.06mL9] DIEAZ} H7FHar, 2 &8 5A7F 5 100ColA A AA drh. 2 v EFEL A2 (RT)AA
A gl HAaE g skl A ﬂ]ﬂiaﬂr. FEolE, ofEVo|Ede] HItEa &4 0.54%F &<k 60
TollA 3 A o)A A Hrt. ol A&AG, T AP aAE 7-(2-(2,4-HEFLEI [AD A E)-
2-(F&-2-d)-TH-9 =2 [3,2-e][1,2,4] FA o}Z2[1,5-c]F g nd-5-o}l & A|F3t7] kel ool oA 4=
ek LC/MS(M+1=397.1) . IHNMR(DM50-ds, 400MHz) & 4.41(m,2H) ,4.53(m, 2H)

,6.63(m, 1H),6.72(m, 1H),6.99(m, 1H),7.23(m,4H),7.55(br s,2H,NH,), 7.92(s,1H). Anal.(CiHFNeO; + 0.5 Hs0)

°E?
o
I
;*;
r@

2 ALkdEd: €,56.305 H,3.73; F,9.73; N,20.73; 0,9.87. Found C, 56.36; H, 3.59; N,18.51.
AA o 12
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[0489] 7-(2-(2,4-HEFL23dE Q) E)-2-(F&-2-)-TH-F E£[3,2-¢][1,2, 41EgoLER[1,5-c]Fgn|d-
5-obdl, W A

NH,

P

\ —_—

NG/LN o

[0490] F

[0491] AAl o 19] EA D 3grEel &9, AZE DMF(GmL)oA 2-{5-o}1| =-2-(F&-2-d)-7TH-F Z=2[3,2-¢e][1,2,4]E
FolEE[1,5-c]Ygnd-7-d o W ELd E Y| 0] E(0.06g,0.165mmol) o], 2,4-T)ZF o 2wl AE]-2(0.33mmol) %
0.06mL<] DIEAZ} H7t¥a, 1 fde 5A7+ %OF 100ColA FAANANA A}, 2 ¥+ EFgES A2(RD)A
A8 2w gl A gEstelA AARY. REAdE, otAEYolE™oe] Hrlya §dL 0.5A17F 53t 60
TollAl 3 AARA A}, &AL 1o ‘%oﬂﬁi *‘64%1 , LA™ mAE 7-(2-(2,4-TEF 0 2HdE )
E)-2-(FH-2-)-TH-HZ2[3,2-e][1,2,4]Eg]o}Z=2[1,5-c]¥ g ud-5-0}0& | F&}7] Qate] ofzfo] 2l

A TR A THLC/MS(M+1=412.91) . 1HNMR(DMSO-dg, 400MHz ) & 3.40(m, 2H) ,4.3

2(m,2H),6.56(m,1H),6.72(m, 1H),7.05(m, 1H),7.12(m, 1H),7.22(m,2H),7.53(m,3H) ,7.9
2(s, 1) .Anal . (CioHFoNOS) 2 AAF#T: C,55.33; H,3.42; F,9.21; N,20.38; 0,3.83; S,7.77. Found C,

55.01; H, 3.75; N,21.95; S$,6.809.
[0492] AA o 13
[0493] 7-(2-(2,4-"EF 2 2o dolu| ) E)-2-(F2-2-9)-TH-9 S 2[3,2¢e][1,2 ,4]1EF}EZ[1,5-c]dFnd-5-
ofvl, ®WHH A

NH

PN

N

[0494] 3

[0495] AA o 19 ZA D 3EgEY &M, AF DMF(5uL)oA 2-{5-o}1| =-2-(F&-2-U)-TH-H =Z=[3,2-e][1,2,4]E
golZZ[1,5-c]9 Y| d-7-L ol | ebd F 0] E(0.06g,0.165mmol )oll, 2,4-TZF 2 2o}dH(0.33mmol) 2
0.06mLe] DIEAZ} 7 = a1, 1 &HE 5A7F =9k 100TolA AAAA Ak, 1 vh-g EgELS 2 2(RT)A

A AH gul= ZaE dEsidA AA"EY. A AAHELS 7-(2-(2,4-UEF 2 dolr ) ') -2-(F -
2-)-TH-9E=2[3,2-el[1,2 4] Eg]o}ER[1,5-c | 2V d-5-obl & AFE3al7] flste] a1 Al A= vE 1o
(HPLO) el oJ 3l A A A1t} LC/MS(M+1=396.53).

[0496] AA 4 14

[0497] 7-(2-(4-(2,4-0EF2 2 29d) VA gR-1-Y4) =2 9)-2-(F&-2-d)-TH-9 E £ [3,2-e][1,2,4] EF o} = =[1,5-
cl¥gugd-5-o}ql  uhH A

_N
F N)\N \7/@
I\ — 0
\__/ N
—
[0498]
[0499] Yol DMF 2.0mLoll 419 NaH(13.0mg, F7]1& 29 60wt%, 0.3mmol) ErHO] 2 4-T)ZF o = 3dy] 2z
(63mg, 0.32mmol)o] H7FFT). 158 EoF AL2ox 1 8N AL & F49 DWF 1.5mLollAe 1-(5-olv] =
2-(FH-2-)-TH-YEZ[3,2-¢e][1,2 4] EZ|o}EZ[1,5-c]¥ g n|d-7-¢) T2 F-2-Y W EHA 1] 0] E (80m
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2,0.21lmmol) &Ho] H7lET. 7 WS ES 12A17F E<F N, at9] ALdA 3 Ao A Tt A, WAHE F
AL LC/NSOl oJaiA A Holx et 1 wrSES am LC/MSO oA ZAE wHEES Ay Y8t
12A17F =k 100CoA 71Edtt. HAA wke E3dEe 7-(2-(4-(2,4-vZF e 2dd) v fd-1-d)Z 29 )-
2-(Fe-2-)-7TH-H 22 [3,2-¢e][1,2,4| ER]o}Z2[1,5~c]F e v g-5-0}1& 2Z3}7] ¢5le] AZwlE 18T
o] ) Al AAE T} 1H NMR (400MHz ,CDsCl2) § 1.05(d, 3H,J=6.83Hz),2.62-2.72(m,2H) ,2.83-3.05(m, 8H) ,3.13-
3.22(m, 1) ,4.10(dd, 1 H,J=14.06Hz9} 6.64Hz),4.27(dd, 1H,J=13.96Hz%} 7.52Hz), 6.61(dd,1H,J=3.51Hz}
1.76Hz), 6.73(d,1H,J=3.51Hz), 6.76-6.96(m,4H),7.00(d,1H,J=3.32Hz),7.22(dd,1H, J=3.51Hz9} 0.78Hz),
7.63(dd, 1H,J=1.76Hz} 0.78Hz).

AA 4 15

7-(3-(4-(2,4-0EF 2 29 d) 9 g A-1-9) 2 )-2-(F&F-2-9)-TH-H EZ[3,2-¢e][1,2, 4] EFo}EZ[1,5-
cl¥gug-5-o}gl  uhg A

L

A StES A o e gk Awoe=x  fARHA SHETE: 1 NMR(400MHz,CDoCl,) &

1.01(d,3H,J=6.64Hz),1.78-2.07(m,2H) ,2.47-2.67(m,3H) ,2.71-2 .82(m,2H), 2.94-3.12(m,5H), 4.18-
4.37(m,2H), 5.54-5.75(m,2H), 6.61(dd,1H,J=3. 32Hz&} 1.76Hz), 6.72(d,1H,J=3.32Hz), 6.76-7.03(m,5H),
7.20(d,1H,J=3.32Hz), 7.63(s,1H).

AA 4 16
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[0505] Tl e ol SR Aol Wi AHo=n FAbeHA EHlE

Table 1: Method A

Example LC/MS "H NMR
No. (M+1) 5 (DMSO-dg)

2.30 (s, 3H), 2.49 (m, 4H), 2.59 (m, 4H),
2.79 (t, 2H, J = 6.8 Hz), 4.28 (t, 2H, J = 6.8

16-1 Methyl 367.1 Hz), 5.86 (brs, 2H, NH,), 6.59 (d, 1H, J =
12 Hz), 6.80 (m, 1H), 6.96 (d, TH, J = 12
Hz), 7.25 (m, 1H), 7.62 (s, TH)?

1.4 (s, 6H), 2.57 (m, 8H), 2.63 (m, 1H), 2.78
(t, 2H, J = 6.4 Hz), 4.28 (t, 2H, J = 6.4 Hz),

16-2 iPropyl 3952 567 (brs, 2H, NH,), 6.58 (m, 1H), 6.78 (m,
1H), 8.96 (d, 1H, J = 3.2 Hz), 7.25 (m, 1H),
7.62 (s, 1H)*

1.29 (m, 2H), 1.47 (m, 2H), 1.58 (m, 2H),
1.74 (m, 2H), 2.38 (m, 8H), 2.51 (m, 1H),

16-3 Cyclopentyl 4212 2.65(m, 2H), 4.22 (m, 2H), 6.59 (m, 1H),
6.72 (m, 1H), 7.17 (m, 2H), 7.25 (br s, 2H),
7.92 (s, 1H)

1.15 (m, 4H), 1.54 (m, 1H), 1.70 (m, 4H),
2.13 (m, 1H), 2.45 (m, 9H), 2.50 (t, 2H, J =
6.0 Hz), 4.22 (t, 2H, J = 6.0 Hz), 6.58 (d,
1H, J = 3.2 Hz), 6.71 (m, 1H), 7.14 (d, 1H, J
=36 Hz), 7.19 (d, 1H, J = 3.2 Hz), 7.49 (br
s, 2H, NH,), 7.91 (s, 1H)

1.22-150 (m, 8H), 1.51-1.64 (m, 2H), 1.65-
1.75 (m, 2H), 2.41 (m, 9H), 2.65 (t, 2H, J =
6.0 Hz), 4.22 (t, 2H, J = 6.0 Hz), 6.58 (d,
1H, J = 3.2 Hz), 6.72 (m, 1H), 7.14 (d, 1H, J
=3.2Hz), 7.19(d, 1H, J = 3.6 Hz), 7.54 (bs,
2H, NH,), 7.92 (s, 1H)

1.41 (m, 7H), 1.54 (m, 3H), 1.65 (m, 4H),
2.44 (m, 8H), 2.55 (m, 1H), 2.66 (t, 2H, J =
6.4 Hz), 4.22 (t, 2H, J = 6.4 Hz), 6.59 (d,
1H, J = 3.6 Hz), 6.12 (m, 1H), 7.15 (d, 1H, J
=3.2Hz), 7.19(d, 1H, J = 12 Hz), 7.51 (bs,
2H, NH,), 7.92 (s, 1H)

16-4 Cyclohexyl 4352

16-5 Cycloheptyl 449.2

16-6 Cyclooctyl 463.2

[0506]
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Example
No.

LC/MS
(M+1)

"HNMR
3 (DMSO-ds)

16-7

16-8

16-9

16-10

16-11

16-12

16-13

16-14

16-15

16-16

Phenyl

2-Fluorophenyl

3-Fluorophenyl

4-Fluorophenyl

2,3-Difluorophenyl

2 ,6-Difluorophenyl

2 4 6-Trifluorophenyl

4-Chlorophenyl

3,4-Dichlorophenyl

4-Methylphenyl

429.2

447.56

447.2

447.2

465.2

465.2

483.2

463.1

498.1

443.2

2.61 (m, 4H), 2.75 (t, 2H, J = 6.8 Hz), 3.10
(m, 4H), 4.29 (t, 2H, J =.6 8 Hz), 6.59 (d,
1H,J = 3.2 Hz), 6.1 (dd, 1H, J = 32 Hz
and 1.6 Hz), 6.76 (t, 1H, J = 7.2 Hz), 6.91
(d, 2H, J = 8.4 Hz), 7.17-7.22 (m, 4H), 7.51
(brs, 2H), 7.91 (s, 1H)

2,61 (m, 4H), 2.74 (m, 2H), 2.94 (m, 4H),
4.26(t, 2H, J =6.4 Hz), 6.61(d, 1H, J= 3.6
Hz), 6.70 (m, 1H), 6.93-7.00 (m, 2H), 7.05
(m, 2H), 7.15 (d, 1H, J = 3.6 Hz), 7.21 (d,
1H, J = 3.2 Hz), 7.39 (s, 2H), 7.86 (s, 1H)

2.59 (m, 4H), 2.74 (t, 2H, J = 5 6 Hz), 3.14
(m, 4H), 4.29 (t, 2H, J = 5.6 Hz), 6.53 (m,
1H), 6.60 (m, 1H), 6.71-6.75 (m, 3H), 7.18-
7.20 (m, 3H), 7.53 (brs, 2H), 7.92 (s, 1H)

2.59 (m, 4H), 2.75 (m, 2H), 3.03 (m, 4H),
4.28(t,2H,J =60 Hz), 6.60 (d, 1H, J = 3.2
Hz), 6.71 (m, 1H), 6.92 (m, 2H), 7.02 (m,

2H), 7.18 (m, 2H), 7.51 (s, 2H), 7.91 (s, 1H)

2.64 (m, 4H), 2.76 (t, 2H, J = 6.4 Hz), 3.02
(m, 4H), 4.28 (t, 2H, J = 6.4 Hz), 6.59 (d,
1H, J = 3.6 Hz), 6.71 (m, 1H), 6.83 (t, TH J
= 8.0 Hz), 6.95 (m, 1H), 7.07 (m, 1H), 7.19
(m, 2H), 7.51 (br s, 2H), 7.92 (s, 1H)

2.59 (m, 4H), 2.75 (t, 2H, J = 6.4 Hz), 3.09
(m, 4H), 4.27 (t, 2H, J = 6.4 Hz), 6.60 (d,

1H, J = 3.2 Hz), 6.71 (M, 1H), 6.99-7.06 (M,
3H), 7.19 (m, 2H), 7.51 (s, 2H), 7.92 (s, 1H)

2.57 (m, 4H), 2.75 (t 2H J = 6.4 Hz), 3.04
(m, 4H), 4.27 (t, 2H J = 6.4 Hz), 6.59 (d, 1H
J=3.6Hz),6.71(m, 1H), 7.12 (t, 2H, J =
9.2 Hz), 7.18 (m, 2H), 7.50 (br s, 2H), 7.92
(s, H)

2.59 (m, 4H), 2.74 (t, 2H, J = 6.0 Hz), 3.09

(m, 4H), 4.28 (t, 2H, J = 6.0 Hz), 6.60 (t, 1H,

J=3.2Hz),6.71 (m, 1H), 6.92 (dd, 2H, J =
8.8 Hz and 2.4 Hz), 7.17-7.22 (m, 4H), 7.52
(br s, 2H), 7.92 (s, 1H)

2.58 (m, 4H), 2.74 (t, 2H, J = 6.4 Hz), 3.15
(m, 4H), 4.28 (t, 2H, J = 6.4 Hz), 6.59 (d, 1-
H, J = 3.2 Hz), 6.31 (m, 1H), 6.92 (dd, 1H, J
=9.2Hzand 2.8 Hz), 7.11 (d, 1H, J = 2.8
Hz), 7.17-7.20 (m, 2H), 7.38 (d, 1H, J = 9.2
Hz), 7.53 (s, 2H), 7.92 (s, 1H)

2.19 (s, 3H), 2.60 (m, 4H), 2.74 (m, 2H),
3.04 (m, 4H), 4.28 (m, 2H), 6.60 (m, 1H),
6.72 (m, 1H), 6.82 (m, 2H), 7.01 (m, 2H),
7.19 (m, 2H), 7.53 (s, 2H), 7.92 (m, 1H)
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[0508]

Example
No.

LC/MS
(M+1)

"HNMR
& (DMSO-ds)

16-17

16-18

16-19

16-20

16-21

16-22

16-23

16-24

16-25

4-Methoxyphenyl

2-Fluoro-4-chlorophenyl

2-Chloro-4-fluorophenyl

2-Fluoro-4-bromophenyl

2-Bromo-4-fluorophenyl

2,4-Dichlorophenyl

2,4-Dimethylphenyl

3-Methoxy-5-
trifluoromethylphenyl

3,5-
Bis(trifluoromethyl)phenyl

459.2

481.54

4811

526,1

526.1

498.1

457.45

527.61

565.2

2,61 (m, 4H), 2.74 (m, 2H), 2.98 (m, 4H),
3.67 (s, 3H), 4.28 (t, 2H, J = 6.4 Hz), 6.60
(d, 1H, J = 3.2 Hz), 6.72 (m, 1H), 6.80 (d,
2H, J = 9.2 Hz), 6.87 (d, 2H, J = 9.2 Hz),
7.18(d, 1H,J=3.2Hz), 7.19 (d, 1H, J = 3.2
Hz), 7.53 (s, 2H), 7.92 (s, 1H)

2.65 (m, 4H), 2.78 (m, 2H), 2.98 (m, 4H),
429 (t, 2H, J =6 0 Hz), 6.61 (d, 1H, J =3.2
Hz), 6.72 (m, 1H), 7.02 (¢, 1H, J = 9.2 Hz),
7.15-7.21 (m, 3H), 7.31 (dd, 1H, J = 12.4
and 2.0 Hz), 7.53 (br s, 2H), 7.92 (s, 1H)

2.64 (m, 4H), 2.77 (t, 2H, J = 6.4 Hz), 2.90
(m, 4H), 4.28 (t, 2H, J = 6.4 Hz), 6.60 (d,
1H, J = 3.6 Hz), 6.71 (m, 1H), 7.14-7.20 (m,
4H), 7.38 (dd, 1H, J = 8.8 Hz and 2.8 Hz),
751 (s, 2H), 7.92 (d, 1H, J = 1.6 Hz)

2,63 (m, 4H), 2.16 (t, 2H, J = 6.4 Hz), 2.96
(m, 4H), 4.28 (t, 2H, J = 6.4 Hz), 6.59 (d,
1H, J = 3.6 Hz), 6.71 (m, 1H), 6.96 (m, 1H),
7.18 (m, 2H), 7.28 (dd, 1H, J = 8.8 Hz and
2.4 Hz), 7.41(dd, 1H, J = 124 Hz and 2.4
Hz), 7.50 (s, 2H), 7.92 (d, 1H, J = 1.6 Hz)

2.65 (m, 4H), 2.7 (t, 2H, J = 6.4 Hz), 2.89
(m, 4H), 4.28 (t, 2H, J = 6.4 Hz), 6.60 (d,
1H, J = 3.2 Hz), 6.71 (m, 1H), 7.20 (m, 4H),
7,50 (s, 2H), 7.53 (dd, 1H, J = 9 6 Hz and
2.4 Hz),7.92 (d, 1H, J = 1.6 Hz)

2.64 (m, 4H), 2.7 (t, 2H, J = 6.4 Hz), 2.94
(m, 4H), 4.28 (t, 2H, J = 6.4 Hz), 6.60 (d,

1H, J = 3.2 Hz), 6.72 (m, 1H), 7.14 (d, 1H, J
=8.4 Hz), 7.18 (m, 2H), 7.34 (d, 1H, J = 8.4
Hz), 7.50 (s, 2H), 7.53 (m, 1H), 7.92 (s, 1H)

2.19 (s, 3H), 2.20 (s, 3H), 2.62 (m, 4H), 2.76
(m, 6H), 4.28 (t, 2H, J = 6.4 Hz), 6.61 (d,
1H, J = 3.2 Hz), 6.72 (dd, 1H, J = 3.2 Hz
and 1.6 Hz), 6.88 (d, 1H, J = 8.0 Hz), 6.92
(d, 1H, J = 8.0 Hz), 6.96 (s, 1H), 7.18 (d,
1H, J = 3.6 Hz), 7.20 (d, 1H, J = 3.6 Hz),
553 (s, 2H), 7.92 (d, 1H, J = 0.4 Hz)

259 (m, 4H),2.75 (t, 2H, J = 6.4 Hz), 3.19
(m, 4H), 3.78 (s, 3H), 4.29 (t, 2H, J=6.4
Hz), 6.59 (d, 2H, J = 3.2 Hz), 6.68 (m, 1H),
6.71(m, 1H), 6.77 (m, 1H), 7.19 (t, 2H, J =
3.2Hz),7.54 (brs, 2H), 7.92 (d, 1H, J=1.6
Hz)

3.54 (m, 8H), 3.64 (t, 2H, J = 5.6 Hz), 4.58
(t, 2H, J = 5.6 Hz), 6.56 (m, 1H), 6.68 (d,
1H, J = 3.2 Hz), 7.03 (d, 1H, J = 3.2 Hz),
7.14(d, 1H, J = 3.2 Hz), 7.30 (s, 1H), 7.41
(s, 2H), 7.65 (s, TH)°
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Example
No.

LC/MS
(M+1)

'"HNMR
5 (DMSO-de)

16-26

16-27

16-28

16-29

16-30

16-31

16-32

16-33

16-34

4-Nitrophenyl

2-Trifluoromethylphenyl

4-Trifluoromethylphenyl

4-i-Propylphenyl

4-n-Butylphenyl

4-t-Butylphenyl

3,4-Dimethoxyphenyl

2-Methylthiophenyl

3-Methylthiophenyl

4742

497.57

497.2

471.3

485.2

485.2

489.2

475.68

475.61

2.61(m, 4H), 2.76 (t, 2H, J = 6.4 Hz), 3.42
(m, 4H), 4.19 (t, 2H, J = 6.4 Hz), 6.60 (d,
1H, J = 3.6 Hz), 6.72 (m, 1H), 7.02 (d, 2H, J
=9.6 Hz), 7.19 (d, 2H, J = 3.2 Hz), 7.52 (s,
2H), 7.92 (s, 1H), 8.04 (d, 2H, J = 9.6 Hz)

2.61(m, 4H), 2.76 (t, 2H, J = 6.0 Hz), 2.85
(m, 4H), 4.28 (t, 2H, J = 6.0 Hz), 6.61 (d,
1H, J = 3.2 Hz), 6.71 (m, 1H), 7.19 (m, 2H),
7.32(t, 1H, J = 7.2 Hz), 7.50-7.55 (m, 3H),
7.61-7.66 (m, 2H), 7.92 (s, 1H)

2.59 (m, 4H), 2.75 (m, 2H), 3.23 (m, 4H),
4.28 (m, 2H), 6.59 (m, 1H), 6.70 (m, 1H),
7.04 (m, 2H), 7.18 (m, 2H), 7.49 (m, 4H),
7.90 (m, 1H)

1.14 (s, 3H), 1.16 (s, 3H), 2.60 (m, 4H), 2.75
(m, 3H), 3.05 (m, 4H), 4.28 (t, 2H, J = 6.4
Hz), 6.59 (d, 1H, J = 3.2 Hz), 6.71 (m, 1H),
6.84 (d, 2H, J = 8.4 Hz), 7.07 (d, 2H, J = 8.4
Hz), 7.18 (m, 2H) 7.51 (br s, 2H), 7.91 (s,
1H)

0.88 (t, 3H, J = 7.2 Hz), 1.26 (sextuplet, 2H,
J =7.2Hz), 1.49 (quintuplet, 2H, J =7.2
Hz), 2.46 (t, 2H, J = 7.2 Hz), 2.60 (m, 4H),
2.75(t, 2H, J = 6.4 Hz), 3.05 (m, 4H), 4.28
(t, 2H, J=6.4 Hz), 6.59 (d, 1H, J = 3.2 Hz),
6.71 (m, 1H), 6.82 (d, 2H, J = 8.8 Hz), 7.02
(d, 2H, J = 8.8 Hz), 7.18 (m, 2H) 7.51 (s,
2H), 7.92(d, 1H,J = 1.6 Hz)

2.49 (s, 9H), 2.60 (m, 4H), 2.75 (t, 2H, J =
6.4 Hz), 3.05 (m, 4H), 4.28 (t, 2H, J = 6.4
Hz), 6.59 (d, 1H, J = 3.6 Hz), 6.71 (dd, 1H, J
=36 Hzand 1.6 Hz), 6.84 (d, 2H, J=8.8
Hz), 7.18 (m, 2H), 7.20 (d, 2H, J = 8.8 Hz),
7.52 (s, 2H), 7.91 (d, 1H, J = 1.6 Hz)

2.61(m, 4H), 2.75 (t, 2H, J = 6.4 Hz), 3.01
(m, 4H), 3.66 (s, 3H), 3.73 (s, 3H), 4.29 t,
2H, J = 6.4 Hz), 6.39 (dd, 1H, J = 8.8 Hz
and 2.8 Hz), 6.58 (d, 1H, J = 2.4 Hz), 6.60
(d, 1H, J = 3.6 Hz), 6.71 (m, 1H), 6.78 (d,
1H, J = 8.8 Hz), 7.19 (m, 2H), 7.51 (s, 2H),
7.92(d, 1H, J = 1.6 Hz)

2.36 (s, 3H), 2.63 (m, 4H), 2.76 (t, 2H, J =
6.4 Hz), 2.88 (m, 4H), 4.28 (t, 2H, J = 6.4
Hz), 6.61(d, 1H, J = 3.6 Hz), 6.71 (m, 1H),
7.06-7.14 (m, 4H), 7.19 (t, 2H, J = 3.2 Hz),
7.52 (brs, 2H), 7.92 (s, 1H)

2.36 (s, 3H), 2.60 (m, 4H), 2.75 (m, 2H),
3.11 (m, 4H), 4.29 (m, 2H), 6.60 (d, TH, J =
3.2 Hz), 6.71 (m, 4H), 7.13 (m, 1H), 7.19
(m, 2H), 7.54 (br s, 2H), 7.92 (s, 1H)
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[0510]

Example
No.

LC/MS
(M+1)

"HNMR
& (DMSO-ds)

16-35

16-36

16-37

16-38

16-39

16-40

16-41

16-42

16-43

4-Trifluoromethoxyphenyl

2-Pyridyl

3-Pyridyl
4-Pyridyl
\
S
|
N
CFs
Va S
PV,
N

CO,CH;

Y

=

02N
T)—som
S

513.63

430.26

430.0

430.2

486.1

532.2

612.2

468.2

558.93

2,61 (m, 4H), 2.75 (t, 2H, J = 6.4 Hz), 3.12
(m, 4H), 4.29 (t, 2H, J = 6.4 Hz), 6.59 (d,
1H, J = 3.6 Hz), 6.71 (m, 1H), 6.98 (d, 2H, J
=9.2 Hz), 7.16-7.20 (m, 4H), 7.52 (s, 2H),
7.91(d, 1H, J = 1.2 Hz)

2,57 (m, 4H), 2.75 (t, 2H, J = 6.4 Hz), 3.27
(m, 4H), 4.29 (t, 2H, J = 6.4 Hz), 6.59 (d,
1H, J = 3.2 Hz), 6.71 (m, 1H), 6.79 (d, 2H, J
=6.4 Hz), 7.19 (t, 2H, J = 3.2 Hz), 7.51 (br
s, 2H), 7.92 (s, 1H), 8.44 (d, 2H, J = 6.4 Hz)

2.62 (m, 4H), 2 76 (t, 2H, J = 6.4 Hz), 3.17
(m, 4H), 4.19 (t, 2H, J = 6.4 Hz), 6.60 (d,
1H, J = 3.2 Hz), 6.72 (m, 1H), 7.19 (m, 3H),
7.30 (dd, 1H, J = 8.0 Hz and 2.0 Hz), 7.55
(br ss, 2H), 7.92 (s, 1H), 7.98 (d, 1H, J = 4.0
Hz), 8.29 (d, 1H, J = 2.8 Hz)

2.55 (m, 4H), 2.73 (m, 2H), 3.43 (m, 4H),
4.28 (m, 2H), 6.60 (m, 2H), 6.71 (m, 1H),
6.79 (m, 1H), 7.18 (m, 2H), 7.51 (m, 3H),
7.91 (s, 1H), 8.08 (m, 1H)

2.71(m, 4H), 2.80 (t, 2H, J = 6.4 Hz), 3.42
(m, 4H), 4.31 (t, 2H, J = 6.4 Hz), 6.61 (d,
1H, J = 3.6 Hz), 6.68 (m, 1H), 6.72 (m, TH),
7.20(d, 2H,J =32 Hz), 7.44 (t, 1H,J = 7.6
Hz), 7.52 (br s, 2H), 7.56 (t, 1H, J = 7.6 Hz),
7.92 (s, 1H), 8.05 (m, 2H)

2.63 (m, 4H), 2.73 (m, 2H), 3.42 (m, 4H),
4.28 (m, 2H), 6.59 (m, 1H), 6.71 (m, 1H),
7.18 (m, 2H), 7.51 (s, 2H), 7.91 (d, 1H, J
2.0 Hz), 8.17 (s, 1H), 8.53 (s, 1H).

2.60 (m, 4H), 2.77 (t, 2H, J = 6.4 Hz),
3.70 (m, 4H), 3.85 (s, 3H), 4.32 (t, 2H, J =
6.4 Hz), 6.60 (d, 1H, J = 3.6 Hz), 6.71 (m,
1H), 7.20 (t, 2H, J = 3.6 Hz), 7.36 (s, 1H),
752 (s, 2H), 7.91 (s, 1H), 8.89 (s, TH)

2.71 (m, 4H), 2.80 (t, 2H, J = 6.4 Hz), 3.11
(m, 4H), 4.31 (t, 2H, J = 6.4 Hz), 6.36 (m,
1H), 6.43 (d, 1H, J = 7.2 Hz), 6.61 (d, 1H, J
=3.6 Hz), 6.72 (m, 1H), 6.95 (t, 1H, J = 7.2
Hz), 7.01 (d, 1H, J = 8.4 Hz), 7.19 (m, 2H),
7.23(t, 1H, J = 2.8 Hz), 7.51 (br s, 2H), 7.92
(s, 1H), 11.01 (br s, 1H)

2.45 (m, 4H), 2.68 (m, 4H), 2.78 (t, 2H, J =
6.4 Hz), 4.28 (t, 2H, J = 6.4 Hz), 6.60 (d,
1H, J = 3.6 Hz), 6.71 (m, 1H), 7.19 (m, 2H),
7.46 (brs, 2H), 7.75 (m, 1H), 7.83 (s, 1H),
7.92(d, 1H, J= 2.0 Hz)
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[0511]

[0512]

[0513]

[0514]
[0515]

[0516]

[0517]

[0518]

[0519]

[0520]
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Example LC/MS "H NMR
No. (M+1) 5 (DMSO-d¢)

2.32 (m, 4H), 2.46 (m, 4H), 2.67 (t, 2H, J =
6.4 Hz), 3.30 (s, 2H), 4.22(t, 2H, J=6.4
Hz), 5.97 (s, 2H), 6.58 (d, 1H, J = 3.2 Hz),

16-44 3,4-Methylenedioxybenzyl 4872 6.72(m, 2H), 6.82 (m, 2H), 7.14 (d, 1H, J =
3.6 Hz), 7.19 (dd, 1H, J = 3.2 Hz and 0.4
Hz), 7.49 (brs, 2H), 7.91 (dd, 1H, J=1.6
Hz and 0.4 Hz)

2.16 (s, 3H), 2.24 (s, 3H), 2.33 (m, 4H), 2.46
(m, 4H), 2.68 (t, 2H, J = 6.4 Hz), 3.28 (s,

/N\NQ 2H), 4.22 (t, 2H, J = 6.4 Hz), 6.58 (d, 1H, J
16-45 ~ 537.11 =3.2Hz), 6.71(m, 1H), 7.14 (d, 1H, J = 3.2
Hz), 7.18 (d, 1H, J = 3.2 Hz), 7.36 (m, 1H),

7.46 (br s, 2H), 7.47 (m, 4H), 7.91 (d, 1H, J

=1.6 Hz)
| 2.40 (m, 4H), 2.74 (m, 2H), 3.07 (m, 4H),

0w _N. O 3.18 (s, 3H), 3.33 (s, 3H), 4.09 (m, 2H), 4.23
16-46 Y 5052 (s, 2H), 6.59 (d, 1H, J = 3.2 Hz), 6.71 (m,
o N 1H), 7.16 (m, 1H), 7.19 (m, 1H), 7.52 (br s,
e 2H), 7.53 (m, 1H), 7.92 (s, 1H)

2CDCls; °CD30D.

AA 4 17

2-(F&H-2-9)-7-(2-(4-(2-HEA = D) 9 7| 27 -1-L) N &) -TH-H E =2 [3,2-e][1,2,4]1 EE|o}Z Z[1,5-c]H F 7]
H-5-o}¢l, ¥ B

A, N'-(2-obv| =-TH-9 £ 2[2,3-d] ¥ 2] P B-4-d) F &-2-7H} 3t o] =t xfo| =

4-Z2R-TH-9F2([2,3- 0 19 2w el-2-0}71(0.5¢,2.96mmo1 ) 7 2-F=°]  Abato]=ehAbe] =(0.76,6.0mmol ) 7t

30mLe] n-tehEel EhEvh. 1 EREE 24KF S/F Ny shellM 120l A XA Ak, Sl 2E Foll A

TEI 2 e =2 U |y S N'-(2-obv] 79 E 2 (2, 3-d ]9 ) H-4- ) 5 e-2- 7 EL S} o)

Egpate| =2 AbEaby] 98] olabEth: LO/MS(M+1=259.32). o] &2 1 o)de] A flo] thg @AM ALg
o}

B.2-(F&-2-Y)-TH-HE£[3,2-¢][1,2,4]1 Eg o}&2[1,5-c]¥ g u]U-5-0}7]

TA A FFEY EFE N'-(2-oln| =-TH-T] Z2[2,3-d] 9 1| H-4-2) F&-2-7} B 5}o] =} xlo] =(0.4g,
1.55mmol), N,0-2(Egjdga)olM|Eoln=(1.89g, 9.3mmol)3¥} 2mLe] AAlHE ] A} HHA] 120CAN A 7F
gdett, JAF selA FALAHE AAG T, 2 FFELS Lo B2 AF¥Fdn $£7Y nAE 2-(FH-2-9)-
-9 Z2[3,2-e][1,2, 4] ET|o}E=Z[1,5-c] T gnd-5-o}71&  AF3t7] flste] §2]ZA EtOAc/MeOH(95/5) &
AFESlEA g I2ulEadged o8 AHAlET: LC/MS(M+1=241.0)  1H  NMR(DMSO-d6,400MHz) &
6.57(m,1H),6.70(m, 1H), 7.01(m,1H), 7.18(m,1H), 7.36(br s,2H, NHy), 7.89(s,1H), 11.6(br s, NH-FZ&).

C.2-(F&-2-9)-7-(2-(4-2-"EA H D) A H&A-1-Y) & )-7TH-H B Z[3,2-¢][1,2,4] EFo}ZZ[1,5-c] ¥ g
| g-5-o}gl
9] DMF(2mL) A1 e] 0CelA NaH(13mg,0.32mmol)e] &EFNol F-<=o DMF 2mLo| A9 XA B &3&, 2-(F&

-2-4)-TH-T| E=2[3,2-e][1,2, 4] ERlo}Z 2 [1,5-c] ¥ " H-5-0}71(60mg,0.25mmo1 )  &-Ho] 3] H7ter),
158 5k N, &lollA 0Cel 3)AL 3, 1-(2-F22dE)-4-(2-vEA A L) I A 2}7 (0.275mmol ) ©] 0Tl H71H

O E3bee AeedA digAE WA FAIAA "rk. 2 whg E3hee au Bw Z3FE A DN <)o
2 FFE0. 47138 T4 eSO, B AxHD, JFHT A A sHET Ad YRS 2-(F-
2 EgjolER[1,5-c]7 2] H-5-0}

-)-7-(2-(4-(2-H EA H D) 9 A 27 -1-) o & )-7TH-T] &2 [3,2-e][1,2,4]
sl 82124 DOM/MeOH/NILOH(98/2/0 2)8 AlgslAA w3 2wl g os)a AA=

¢
to
2
of{

ol

ol
N
o
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[0521]

[0522]

[0523]

[0524]

[0525]

[0526]

[0527]
[0528]

[0529]

[0530]

[0531]
[0532]

[0533]

[0534]
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c}: LC/MS(M+1= 459.2). 1H NMR (DMSO-ds , 400MHzZ ) )

2.56(m,4H),2.67(t,2H,J=6.0Hz),2.94(m,4H),3.76(s,3H),4.28(t,2H,J=6.0Hz),6.60(d, 1H,J=3.2Hz) ,6.71(m, 1H),
6.85(m,2H),6.92(m,2H),7.18(m,2H),7.49(br s,NH,),7.91 (d,1H,J=1.6Hz)

AA o 18
7-(2-(4-EZ L 2H5A)dE)-2-(F&H-2-9)-TH-HE2[3,2-€][1,2, 4] EFo}=Z[1,5-c] 9 g v d-5-o}= | H
H B

NH,

F

BA st ES AA] o 179 gk Aoz FASHA Ful"E ek LC/MS(M+1=378.94) . 1H NMR(DMSO-ds, 400MHz)

) 4.32(t,2H,J=5.6Hz),4.50(t,2H,J=
5.6Hz),6.62(d,1H,J=3.6Hz),6.71(m, 1H),6.94(m,2H),7.09(t ,2H,J=7.2Hz) ,7.19(m,2H) ,7 .54 (br s, 2H),
7.91(d,1H,J=1.6Hz).

AA o 19

7-(1-(4-2,4- 0 2L 230 9) 9P A-1-Y) T2 #-2-)-2-(F2-2-9)-TH-T B Z[3,2-][1,2, 4] EF o} E 2
[1,5-c]1¥@u|d-5-0}%1, ¥ B

A SFEL AA o 179 sk MAyoza  fA}EkA FEHET: 10 NMR(DMSO-dg, 400MHz) &

0.92(d,3H,J=6.64Hz),2.50-2.58(m, 2H) ,2.79-2.89(m,6H) ,3.10-3.19(m, 1H) ,3.98-
4.02(m,2H),4.05(dd, 1H,J=13.86Hz¢}  6.64Hz),4.20(dd, 1H,J=13.86H 29 7.61Hz), 6.57(d,1H,J=3.32Hz),
6.69(dd, 1H,J=3.32Hz9} 1.76Hz), 6.87-7.15(m,2H), 7.16(d,2H,J=2.93Hz), 7.44(s,1H), 7.89(s,1H).

AA 4 20
7-(3-(4-(2,4-t EF 299 )9 A-1-Y) T2 98)-2-(F&-2-)-TH-Y E=Z[3,2-e][1,2,4] ETo}==][1,5-
cl¥gugd-5-o}ql, ¥y B

] //\N/\/\N A

Shass’ ~
O
F

A SFELS AA o 174 g Agozy  GAEIAl FvjEtk: 1H NMR(CD0D,400MHz) § 2.03-

2.14(m,2H),2.37-2.45(m,2H) ,2.56-2.61(m,4H) ,3.00-3.08(m ,4H) ,4.23(t,2H,J=7Hz) ,6.58(d, 1H) ,6.68-
6.70(m,5H),7.21(d, 1H),7.64(s, 1H).
AA 4 21

T-(4-(4~(2, -0 BT 2 2519) S s ehal-1- Q) - ¥-2-8)-2-(F B-2-)-TH-9 8 23, 2-¢] [1,2, 4] EF o} B 21,
5-c13 2w 9-5-0}l, W B

_58_



[0535]
[0536]

[0537]

[0538]

[0539]
[0540]

[0541]

[0542]

[0543]
[0544]

[0545]

[0546]

[0547]
[0548]
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A FFELS AA o 17d WiF AWo=zx  FAMA EH)ET: 1 NMR(CDCl.,400MHz) &

1.53(d,3H,J=6.83Hz),1.93-2.04(m,2H),2.45-2.63(m,6H) ,2.95-3 .05(m,4H) ,4.82-
4.92(m,1H),5.88(s,2H),6.60(br s,1H),6.75-6.97(m,4H),7.00(d, 1H,
J=3.71Hz),7.21(d,1H,J=3.32Hz),7.63(d, 1H,J=1.37Hz) .

AA o 22

7-(3-(4-(2,4 g EF 29 ) HgA-1-d)2-HEd X 29 )-2-(F&-2-9)-TH-HJ E2[3,2-¢][1,2,4] EB| o} =
2[1,5-c]¥gn|d-5-op | w9l B

NH,
N=—
N—N
F \ \
O YNQ/&N)\Q

A FFELS AA o 17d WiF AW o=zx  fFAMA EH)ET: 1 NMR(CDCl.,400MHz) &

0.88(d,3H,J=6.05Hz),2.21-2.39(m,3H) ,2.45-2.70(m,4H) ,2.98-3 .06(m,4H),3.94(dd, 1H, J=13.76Hz <}
7.13Hz),4.35(dd, 11, J=13.76Hz <} 4.59Hz),5.74( s,2H),6.6(m,1H),6.7-6.97(m,5H) ,7.21(d, 1H,
J=3.32Hz),7.63(d, 1H,J=0.78H0z) .

AA o 23

7-(4-(4-(2,4-t2F 2 294 A FA-1-Y) E-2-0| 9 )-2-(F&-2-94)-7TH-H 2 £[3,2-e][1,2,4] E&| o} =21,
5-c]¥ glu|g-5-0}%1, ¥HE B

- NH,
F\@ N%N’N

N N N

A Oa'ad

EA 3EgES AAl o 179 i3 Ao zH FASEA F=HjET: 1H NMR(CD.Cls,400MHz) & 1.55(s,2H),2.70-

2.75(m,4H),3.03-3.08(m,4H),3.39(t,2H,J=1.9
5Hz),3.43(d,2H,J=5.27Hz),5.00(t,7H,J=1.95Hz) ,5.79(s,2H),6.61(dd, 1H, J=3.51Hz <} 1.76Hz),6.76-
6.99(m,4H),7.10(d, 1H, J=3.51Hz),7.20(dd, 1H,J=3.42,0.68Hz),7.63(d d,1H,J=1.76Hz%} 0.78Hz).

AA o 24

N'—(2-(5-0}m] -2~ (Fe-2-9)-TH-T B 2[3,2-e][1,2, 4| EF o} E 2 [1,5-¢]1 9 F 1] D-7-) o & )-Nd-(2,4-T] &
Zo2ud) R e-1,4-to}yl, W C

NH,
H N)\N’N
F "\ ]
\ S
N —
A, N'-(2,4-tEF2¥d) R ee-1,4-t]o}l
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[0549]

[0550]

[0551]

[0552]

[0553]

[0554]
[0555]

[0556]

[0557]

[0558]

[0559]
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1,4-tolm) =B el v Ak (0.97g,6mmol), YEF t-FEAFo]=(1.87g, 19.5mmol), rac-BINAP(61.0mg,
0.09mmol) 3}, Pd(dba);(35.0mg,0.06mmol)o] B4 23F 7 Feo] AYAY. 2 Fe8e A Aeola &
e AAZ AYAL. g T4 FA(15mL)S  HrrE o, dojo] 1-BEE-2 4-tZF o 29l
(0.34mL,3.00mmol) ] 7ttt I E¢ES %HH 110ColA A4 shol 3)AARA A}, ¥ks E3HE2 80mL9]
toldeo el 22 3AH 1 celite 5459 HEE =3} O%PJrEJB}. I oS 6N £ HCI(10mL X 3)o=
5. 2 AAE 4SS YaEdEaR 7 W AR I 49 NaOH pH>122 =¥ EHh. 452
g odE22 3 FEHT. 1 AAE dEHE AdAeE “’“4 Na,SO, & 7AxH, o=y, 44 9 dIA
N'=(2,4-t)FF 2 d) g1 4-t ol & 271 913k EEH 1H NMR (CDC13) &
1.55(m,2H),1.66(m,2H),2,74(t ,2H),3.12(t,2 H),6.55(m,1H),6.73(m,2H).

B. N-(2-(5-o}r]:=—2-(Fd-2-)-TH-T S 2[3,2-¢][1,2,4] EF O} =2 [1,5-c] ¥ & v -7-2 ) o & )-N - (2, 4-T]
ZFe29d)RE-1,4-top

AAl G 19 ®A D sEHE, 2-{5-o}u| -2~ (FE-2-d)-TH-9 E=Z[3,2-e][1,2,4] E¥] }ii [1,5-c]¥lgud-
7-Lyol W e T 0] E(20mg,0.06mmol ) 2 FA A FFgE, N'-(2,4-UZFOEHYd)RE2-1 4-t]o}Hl

(22mg,0.12mmol) o] 1mLe] n-H-BHE/DMF(1:1)olA f3Ea o] n—iﬁﬁ%é%/DMFoﬂL' gollo] BU—] 8HL° = A7ty
o2 & IARE S 110TCelA 7hdE Tk, 2 jEgE2 TLCOl o8] AAe vz g, 1 &vle IE

el AAGT 1 AFES FHA DAZA N-(2-(5-0h] m-2-(Fe-2-9)-TH-T| B2 [3,2-¢][1,2,4] E] o} =
Z[1,5-c19 g 9-7-2) o &)-N'-(2,4-T] 220 23| ) 2 eh-1 4-t]o}ul S 7] 9ate] whg A=nlE1e) 36
o 3 A At 1H NMR(CDC13) 6 1.51-1.68(m,4H),2.7(t,2H,J=6.81Hz), 3.40-

3.10(m,4H),4.29(t,2H,J=6.05Hz) ,6.50-6.57(m, 1H) ,6.58(dd, 1H,J=3.44,1.73Hz ),6.66-
6.78(m,2H),6.80(d, 1H,J=3.47Hz),6.91(s,1H),7.24(dd, 1H,J=3.44,0.76Hz) ,7. 61(dd,1H,J=1.73,0.76Hz).

AA] o 25
N'-(2-(5-0}0] -2~ (F&-2-91)-TH-9 £ 2[3,2-¢][1,2, 4] E] O} Z[1,5-c] ¥ 2 W D-7-% ) o &)-N ~(2,4-T] Z
Fomdd)-N-dgelg-1,2-tjo}el, ¥y C

NH,

X
@/\/15»*@

o A FFgES AA d 249 wigk AW oEx  fFARHA #Hj¥Etk: 1H NMR(CDCls) §

0.94(t,3H,J=7.08Hz),2.61(t,2H,J=5.76Hz),2.85-3.24(m,6H) ,4.24(t, 2H, J=6.05Hz),5.67(br s,2H),6.50-
6.60(m,1H),6.59-6.71(m, 1H),6.78-6.80(m, 1H),6.81-6.88(m, 1H),6.88(d, 1H,J=3.4Hz),7.38(dd, 1H, J=8.81Hz <}
6.17Hz),7.50(dd, 1H,J=8.79 Hz%} 6.20Hz),7.61(m, 1H).

AA] o 26
N'-(2-(5-0}0] -2~ (F&-2-91)-TH-9 £ 2[3,2-¢][1,2, 4] E] O} Z[1,5-c] ¥ 2 W D-7-% ) o &)-N ~(2,4-T] Z
Fozud)-N-olgelg-1,2-tlobal, ¥ C

P P
F /\/N\\\ N\ N\\>_</j

2 #FA FgES A 9 240 dig AWeoezEA FARHA F=RjEd: 1 NMR(CDCL) §
1.14(t,3H,J=7.20Hz),2.38-2.56(m,2H) ,2.64-2.78(m,2H) ,3.18-3.44(m, 4H ),4.25-4.37(m,2H) ,6.12-
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[0560]

[0561]

[0562]
[0563]

[0564]

[0565]

[0566]

[0567]

[0568]

[0569]

[0570]
[0571]

[0572]

ZIHE3| 10-2010-0014397
6.40(m,3H),6.55-6.61(m, 1H) ,6.77-6.82(m, 1H),6.90(d,1H,] =3.47Hz),7.08-7.17(m,1H),7.21-7.25(m, 1H) ,7.58-
7.65(m, 1H) .

AA o 27

N'-(2-(5-0}0] -2~ (F-&-2-91)-TH-9 £ 2[3,2-¢][1,2, 4] ET] O} Z[1,5-c] ¥ 2 M D-7-% ) o &)-N ~(2,4-T] Z
2o aud)N-"azeg-1,3-tjohdl, By C

I BA FEES AA o 249 Ozt Aoz FASEA #HjEdk: 1H NMR(CDCls) & 1.64-

1.82(m,2H),2.33(s,3H),2.46-2.59(m,2H),2.81(t,2H,J=6.56Hz),3.0
6(m,2H),4.26(t,2H,J=6.59Hz),5.72(s,2H),6.4-6.55(m, 1H) ,6.57(dd, 1H,J=3.29,1.73 Hz),6.65-
6.76(m,2H),6.78(dd, 1H,J=9.49,3.44Hz) ,6.86(m,1H),7.23(d,1H,J=3.42Hz  ),7.61(d,1H,J=0.88Hz).

AN o 28
N'-(2-(5-obu] -2~ (F &-2-<)-TH-9 S 2[3,2-€][1,2, 4] E&] o} B Z[1,5-c] ¥ g M &-7-2 ) B)-N'-(2,4-T) &
Fo2sd)N-AeRe-1,4-tola, WY C

NH,

\ 4i\ ~N
F NT N 7
F‘*‘(j::j;‘\ ,/-\//P‘\J/N-\j\\~N N \\N>>__*<;t:ﬂ
N e
H

I FA FFEES AA o9 240 Wg Awomxn  FAlskA FH|Ev: 1H NMR(CDCls) §1.44-
1.62(m,4H),2.30(s,3H),2.41(t,2H,J=6.74Hz) ,2.77(t ,2H,J=6.74Hz)

,3.00(t,2H,J=6.37Hz),4.24(t ,2H,J=6.711z) ,5.72(s,2H) ,6.45-6.55(m, 1H) 6.57(dd, 1H,J=3.42Hz %}
1.81Hz),6.65-6.76(m,21),6.78(d, 1H,J=3.47Hz) ,6.91(dd, 11,J=3.47Hz <} 1.81Hz),7.22(dd, 10, J=3. 44Hz <}
0.71Hz),7.60(dd, 1H,J=1.73%} 0.76Hz).

AA o 29

N'-(2~(5-o}v] - (F &-2-9)-TH-3 S2[3,2-€][1,2, 4] EF o} 2 2 [ 1,5-c] I G H| B-7-L) o @)-N-(2,4-T| EF
2 23)9)-N N-timgele-1,2-tobal, B3 D
NH,

F \ 44L\ -N
N N N \ // |
aeSCaw Ot

A 7-(2-BERGE)4-222-7TH-H 2 2[2,3-d] ¥ n]|d-2-o}7]

——

4-Z22-TH-Y = 2[2,3-d]9) g r)9-2-0}7 (170mg, 1.01mmo1 ) , 1,2-T) B 2 2o €H(0. 70mL, 8.08mmo1 ) 2} EH E&}-<l
oy HEnlo]=(20mg)E THF(4nL)ol A &3i¥ iz, 30% =43¢ NaOH(1.01lmL,7.58mmol)& H7tdch, =L

e 24417 Bk Ao A A A A Har, 2w 3 EtOAc Atolol Ay A A "k 1 Ao &
718 EtOActh FE5 3, AAlE §7152 779 AU EFNa2S0) 2 AxEw, AZxdA ofFEi F
Ao, 2 AFELS 2:1-DAM:EtOAcE [o] Eajstdx], Agst A oA Ze a=zvtEazdad oaia AA

4

1Z rlo o
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[0573]

[0574]

[0575]

[0576]

[0577]

[0578]

[0579]

[0580]

[0581]

[0582]
[0583]

[0584]

ZIHSd 10-2010-0014397

. BAEES £ IR

AAE L e DA ZA 7-(2-HERNE)-4-F 2 E-TH-9 F 2 [2,3-d] 7]
d-2-o}-8 A|F3l7] 93l <

LC/MS(M+1=276.9) . 1H NMR(CDC13) 6 3.66(t,2H,J=8.0Hz),4.44(t,2H,J=8.0Hz), 4.92(br
s,2H),6.39(d, 1H,J=4.0Hz),6.92(d, 1H, J=4.0Hz)

B.N-(2-(2-0bm] -4~ 2 2-TH-3] E2[3,2-d] 9 & W] B-7-L) | &)-N ~(2,4- T E2 L 25 )N N -T] s ol &
1,2-te}9l
IA A BEEY & 5.0mLY FF oA EA 9 7-(2-RERE)-4-F22-7H-TZZ[2,3-d] ¥ " d-2-0}
W(206.4mg,0.75mmol ) ¥ N-(2,4-t]ZF e =9d)-N,N' -t e g @-1,2-t]o}71(150mg,0.75mmol ) ol & 714 <]
N2 &8 stol AL AEle gabZ-E(311mg,2.25mmol) o] FH7FET, O EFEL 2443 B 50T 3] A
AA "Hop, s S EFEC] Ao AW F HF SollA AAHEL. 2 FFES AT A Ao bz
FE g uFA uAHEA NI-(2-(2-oln e-4-F 2 2-TH-9 = 2[2,3-d] 3 g u|d-7-Y) o & )-N2-(2,4-1]
Fo 2 d)-N1, N2-tj e ol gk-1, 2-t]o}ul & 2FE37] 98 ASEA .
C. N'-(2-opH]=-7-(2-((2-((2,4-tEF =23 d) (HE)olu =) & (HE) ol =)- &)-7H-3 22 [2,3-d] ] &
| d-4-4)FH-2-7t2 3o =&AL =
%A B BFE, N-(2-(2-olvn-4-Z RT3 2 2[2,3-d] 7 1 9-7-2) o &) -N'=(2,4-T] Z 2 0 23| )-
N N-t) v el o g1, 2-T) o} (196.8mg. 0.50mmol) 7 2-F50] 3}o]=ehx}o] =(126.0mg, 1.0mmol)o] 2.0nLe] NMP
oA gaflEtt. o gde A A7) A 3A7F FF 150.0ToNA FAAAA @k, 2 L= N'-(2-0}
0] =-7-(2-((2-((2,4-0FF 29 d) (W) olr ) o & (W & ) o} m] i) - &) -TH-H| & 2 [ 2, 3-d | ¥ 2] v D -4~
A)Fek-2-7tREPol mEfxlo| =g AbEElr] 95k A AR, LC/NSE shuel HuHoza AAES el
D. N-(2-(5-o}r] =—2-(Fd-2-)-TH-T S 2[3,2-¢][1,2,4] EF O} =2 [1,5-c] ¥ & v D-7-2 ) o & )-N —(2, 4-T]
E2020d)-N N-tivgeg-1,2-tlo}R)
FA € BAFE, N'-(2-0b =-7-(2-((2-((2 4-T1 ZF S 2 9) (D) opr] ) ol D (A &) o} ] 2 ) -0l &) -7H-3] H 2

[2,3-d]¥ g nH-4-L) F&-2-7}H 5lo] =} xfo] = (o] A THAIZEE vAAH)(0.50mmol)°] 2mLe] HMDSS} 2mLe]
et 2 EFES A 120TCAAA 7HEE, au A A AR SulE 3F oA AAE

o) O
o ZFE2 E3FE DOM(2uL) 9} 6N 4748 HCI(ZmL)ol Al 3l =, 1AI7F &b A2 3 AHoXA Hr}. pH gt
S IM A NaOHE AF&slHA 120] 2ddT, f7158 B85 4 AHE 1713 DR F&5%Y. 1 o

AR 7] AHs $5o] FHIEFNaS0) o2 AZXH T, onEn] ZutEcy, 7 AFEES N-(2-(5-041] -
2-(Fe-2-9)-TH-B| 22 [3,2-¢][1,2, 4] Eo}E2[1,5-c] 9 21 D-7-2) o &)-N'~(2,4-T] ZF S 2 7] )-

NON-TulEe -1, 2-toll e A7) 9lste] why AzulEele] osiA  AATETHLC/MSOH1=467). 1H
NMR(DMSO-dg) & 2.22(s,3H),2.42-2.49(m,2H),2.65(s,3H),2.72(t ,2H,J=6.37Hz),3.01(t,2H,J=6.81Hz)

,4.16(t,2H,J=3.37Hz), 6.57(d,1H,J=3.42Hz), 6.70(dd,1H,J=3.39Hz9} 1.78Hz), 6.75-6.90(m,2H), 7.01-
7.16(m,2H), 7.18(dd, 1H,J=3.39Hz%} 0.81Hz), 7.47(s,2H), 7.99(dd,1H,J=1.73 Hz<} 0.81Hz).

AA 4 30

7-(2-(4-(2,4-tEF 229 9) g d-1-d) A & )-2-(F3-2-Y)-T-H &= [3,2-e][1,2,4] EE o}ZZ[1,5-
cl¥gugd-5-o}ql, Wy |

F

NH,
~(-
N/\\ N)\N/ /
\\\J/N-\\L§_N<{i7//iitgsk__<;;:ﬂ

A 4-EEE-7-(2-(4-2,4-HEF L 29d) 9 F &2-1-A) A B)-TH-H &2 [ 2,3-d] g g v D -2-o} T

AA e299) EZA EEE &), 7-(2-BRERAY)-4-FRE-TH-9F2[2,3-d] 9] | d-2-o}]
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[0585]

[0586]

[0587]

[0588]

[0589]

[0590]

[0591]
[0592]

[0593]
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(225mg,0.817mmo1) ¥} 1mLe] Az olAlElA e 1-(2,4~ ‘q%‘—eroiiﬂ‘é)fq51]3}@(193mg,0.976mm01)°ﬂ ek
(322mg,2.44mmol)e] H7FdTh, 1 E3ELS 24A17F EQF 50CoAA 7FEHar, A204 Ay, JF FolA
FEEHL, O FFELS B &Y. A4 TFES WHEHOT EtOAcE FEHI, I IAE #7153t
HEFNaS0) o2 AxEa, oIxm HdAzxox FdHn g uARA 4-FER2-7-(2-(4-
(2,4-0ZF 2 29I H-1-d) o &)-TH-H Z £ [2,3-d] 9] g P -2-o}1-& AEal7] 98kl DCMl A 2%
MeOHZ o FelsldA], Azl A AolA 2y A=2vlEgdd JOHH AA Ak 1H NMR(CDCl3) 6
2.68(m,4H),2.77(t,2H,J=8.0Hz),3.01(m,4H) ,4.19(t,2H,J=8.0Hz) ,4. 88(br s,2H),6.36(d,1H,J=4.0Hz),6.77-
6.87(m,3H),6.96(d, 1H,J=4.0Hz) .

B. N'-(2-0bo]e-7-(2-(4-(2,4-01 EF L 25 9) 9 |2 -1-2) ol ©)-TH-¥ £ 2 [2,3-d] ¥} g v ©-4- Q) F &-2-7}
H3lo|=gxlol =

EA A SIEES &, Lol NMPelAS] 4-2 2 2-7-(2-(4-(2,4-tEF =24 d) 9 H 2x1-1-d) N D) -7TH-T &=
[2,3-d]¥] 2] Y-2-o}91(75mg,0.19mmo1 ) T} 2-F =] 4k 0}0]ﬂﬂ1}015(49mg,0.39mm01)O] 3AIZE E<F 150Ce]
A 7rdE . AReA AEd F vAAE W&ol EtOAce] 10% MeOHol w3k 5%°] FFHoE =
wEletHA, Aggt A FolA A ARwtEaHT oA AAET. AHES i@?l AN AAEL =T
A TAZA N'-(2-0b] -7-(2-(4-(2,4- T EF 29 d) 9 H 221 -1-d) o 8)-7TH-F E £ [2,3-d] F g d-4-¢Y)
Fra-2-7tESlo| Eatato| B AbESLY] 9ste] dxE SE Tk LO/MS(M+1=483.2).

C. 7-(2-(4-(2,4-tEF2=299) = gdA-1-d)de)2-(F3-2-U)-TH-H EZ[2,3-e] Ed|o}ZZ[1,5-c]¥ T
u| H-5-o}¢1

A B FFE, N'-(2-0}1)-7-(2-(4-(2 4-1 ZF 2 23 d) v # gt -1-L) ol &) -7H-9) Z 2 [ 2, 3-d | 2] v| -4~
) F-2-7FH o]l =gFAto] = (53mg, 0. 11lmmol)©] 0.5mLe] HMDS$} 0.5mL¢] BSAdA &3jgct, 1 EgE&
b &<t 120CoA 7FEE 3, o A4 A Ax2 FEEr. 1 dFES DM £3EI 6N
HCLel A gk AJ3E 5ot Aol A SAoAA A Har, v pH—“— IM 78 NaOH= 9ol =-evt. #7144 Ael=
Hia gAY AHe 7 DA R FEHEY. dAE f71A4 FEES U EFNaS0) R AxEHa
wr] Zurgch, DOOIA 9 3% NeOl= ol Felahvia, Wy amvlzadslel og FREel FAlE 84
24 7-(2-(4-(2,4-0 EF 2 29 F ol b0 -1-9) ol ) -2 (F#H-2-9)-TH-F B 2 [2,3-][1,2, 4] ER| o} =
[1,5-c]¥] 2] v ¥l-5-0}ql & A& LC/MS (M+1=465.2) . H NMR(CDC5) 6

3.01(m,2H),3.25(m,2H),3.39(m,2H),3.52(m,4H) ,4.86(t, 2H,J=6.6Hz),5.76(br s,2H),6.54(dd,1H,J=1.8Hz%}
3.412),6.8-6.72(m,31),7.11(dd, 1H,J=4.6Hz),7.19(m,2H),7.57(t,1H,J=0.8Hz).

AA o 31

7-(2-(4-(2,4-T BT 2 2509) I A 2A-1- ) | D)-2- 9-TH-S] B2 [2,3-¢][1,2,4] EF o} E 2 [1,5-c] o vl &
~5-obml, Wy E

F

>

o oX

%4H>s

Al

K

e

F
NH2

N N/ N~
A N'=(2-0h] :-7-(2-(4-(2,4-H EF 2 29 Q) ¥ 922 -1-D) &) -TH-9 £ 2[2,3-d] 9 M| D4-L) i 230l =

Zrpol=
AN o B004e] FA A SFRHE, A-FEET-(2-(4-(2,4-0) 250 23] 9) 5] s 2k A-1-2)ol &) TS B2 [2,3-

d] ¥ gl m -2-0}71(150.0mg, 0.38mmo 1) WHZ Y slo]=e}x}o] = (104.0mg, 0.76mmol)7}F 2.0mLe] NMPolA &3l
o 2 e A2A] AR 7] A 3AIZE F<eF 150.0CAA B AAXA "k, 2 Svle HAHAE v EF
= kel frElwo]l A2 el Fo 91"5 Tt N29] ~'& B FoEM AA"ECY. I JFFE2 NeOH

290 I

g a2elEadn 2y g &8, ZH S EtOAcE =94 H#¥ 3 Zuji= EtOAcolA el 5% MeOH=
oA FElHY ulEUE EtOAcol A9 10% MeOHZE =oiA FEldth. TLC 9] oWl AAPES] =dwd 7035}
o], ofd stel=grtolmd Hol2 RE Edo] FHETt. fvle FTUHIL N'-(2-ob| =-7-(2-(4-(2,4-H & F
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Zad) A ehl-1-) A &) -TH-9 Z 2 [2, 3-d] ¥ 2| d-4- )l Esfo] Eepaol B 44 bR dojRith:

l NMR(CDC13) & 2.68(m,4H),2.76(t,2H,J=8.0Hz),3.02(m,4H),4.16(t ,2H,J=8.0Hz) ,4.64(b r
s,2H),6.27(d, 1H,J=4.0Hz) ,6.77-6.95(m,3) ,6.78(d, 1H,J=4.0Hz) ,7.47-7.60(m,3H) ,7.87(m,2H).

[0594]  B.7-(2-(4-(2, 401 B2 0 25Q) 3] A b -1-9) o D)-2-9 A-TH-] S 2[3,2-e] [1,2, 4| Ef o} Z [ 1,5-c] ] &)
m9-5-c} )

~

[0595] EA A FFE, N'-(2-0}) =-7-(2-(4-(2,4-0) 22 23 d) 1) | &} x1-1-Y) o &) -7H-9]| 2 & [ 2, 3-d ] 9] &] 7| T —4-
Ayl zs}o)| = ﬂﬂﬂﬁBZ&g 6.6mmol)2 0.8mL] HMDS®} 0.8mL¢] BSAolA s, 71 E3ES 1647
oF 120ColA FAAAA k. 2 WEES ARoA AFHA 1 ule HF FHolA AA"Y. JH=E
DCM(0.5mL) 2] &3t ¥} 6N 574 HC1(0.5mL) el Al &3 =31 1AZF 59t Aol FHofxA #ct. pH 4k I
’d NaOHE ARE8tAA 120 =dETh. §714 AdHle ¥ £4 JHe 5714 Doz FEHch. A"
7174 dEHlE T 3t YEFoR AxEa, oyEn FUHT, FFES thh = BUEA 7-(2-(4-
(2, 4-"&F29d) A g-1-d) ol e )-2- Jﬂg_ TH-3)Z2[3,2-el[1,2,4]E&]o}ZEZ[1,5-c] ¥ gnd-5-0}7 &
271 St b aEetEgfgd faix Al LO/MS(MH1=475). 10 NMR(DMSO-dg) &

2.62(s,4H),2.76(t,2H,J=8.0HZ ),2.93(m,4H) ,4.28(t,2H,J=8.0Hz),6.62(d,1H,J=4.0Hz) ,6.93~
7.21(m,3H),7.17(d,1H, J=4.0Hz),7.49(br s,2H), 7.52(m,3H), 8.23(m,2H).

> rlo ol

[0597] & 3RES A o 303 31089 E)oll tig Ao wn fArEtA FulEch

Table 2: Method E )TZ

NZ TN

X =~ \>_R1

Ro~N N
1
Example H NMR
No- " Ri & (DMSO-dq)

1.33-1.49 (m, 2H), 1.74-1.86
. (m, 2H), 2.31 (t, 2H), 2.39-2.51
Y (m, 4H), 2.82-2.98 (m, 4H),
32-1 /\ @ 4.09 (t, 2H, J = 7.08 Hz), 5.68
F N NT(CHz)- o (s, 1H), 6.51 (br s, 1H), 6.59-

6.91 (m, 4H), 7.11 (d, 1H, J =
3.42 Hz), 7.53 (s, 1H)?

1.28 (m, 2H), 1.53 (m, 2H), 1.81
. (m, 2H), 2.33 (m, 2H) 2.50-2.61
Y (m, 4H), 2.89-3.05 (m, 4H),
32-2 N\ <—<j 4.08 (t, 2H, J = 7.10 Hz), 5.94
F N NT(CHs o (s, 1H), 6.5 (s, 1H), 6.64 - 6.88
(m, 4H), 7.13-7.25 (m, 1H),

[0598] 7.54 (s, 1H)°
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[0599]

Example
No.

R.

"HNMR
5 (DMSO-ds)

32-3

32-4

32-5

32-6

32-7

32-8

-C-C

-O-C

O
-0
OO
GO

N—(CHz);-0-(CHy)o-

N—CH,~CH=CH-CH,

trans

N—CH,~CH=CH-CH,

N—(CHp)>~

—(CH2)~

—(CHp)>~

X

[}

AN

(e}

A

e}

@

@

o]

<10

2.46-2.66 (m, 6H), 2.78-2.98
(m, 4H), 3.54 (t, 2H, J = 5.39
Hz), 3.75 (t, 2H, J = 5.37 Hz),
4.28 (t, 2H, J = 5.37 Hz), 5.87
(br s, 2H), 6.46-6.56 (m, 1H),
6.60-6.80 (m, 4H), 6.93 (d, 1H,
J =347 Hz), 7.18(d, 1H) 7.56
(s, TH)

2.42-2 55 (br s, 4H), 2.86-3.02
(m, 6H), 4.69 (d, 2H, J=5.66
Hz), 5.50-5.82 (m, 4H), 6.51 (s,
1H), 6.64-6.91 (m, 5H), 7.11 (d,
1H, J = 2.88 Hz), 7.54 (s, 1H)*

2.42-2 55 (br s, 4H), 2.86-3.02
(m, 6H), 4.69 (d, 2H, J=5.66
Hz), 5.50-5.82 (m, 4H), 6.51 (s,
1H), 6.64-6.91 (m, 5H), 7.11 (d,
1H, J = 2.88 Hz), 7.54 (s, 1H)?

2.62 (m, 4H), 2.75 (t, 2H, J =
8.0 Hz), 2.93 (m, 4H), 4.26 (t,
2H, J=8.0 Hz), 6.60 (d, 1H, J =
4.0 Hz), 6.93 - 7.21 (m, 3H),
7.17(d, 1H, J=4.0 Hz), 7.22
(dd, 1H), 7.45 (br s, 2H), 7.73
(dd, 1H), 783 (dd, 1H)

2.19 (m, 2H), 2.42 (m, 2H), 2.60
(m, 4H), 2.73 (t, 2H, J = 8.0
Hz), 2.92 (m, 4H), 3.82 (dd, 1H,
J=8.0 Hz and 4.0 Hz), 3.95
(dd, 1H, J = 8.0 Hz and 4.0 Hz),
4.25(t, 2H, J = 8.0 Hz), 5.03 (t,
1H, J= 8.0 Hz), 6.54 (d, 1H, J =
40 Hz), 6.93-7.35 (m, 3H),7.13
(d, 1H, J = 4.0 Hz), 7.40 (br s,
2H)

2.62 (m, 4H), 276 (t, 2H, J = 8.0
Hz), 2.93 (m, 4H), 4.28 (t, 2H, J
=8.0 Hz), 6.63 (d, TH, J=4.0
Hz), 6.92-7.17 (m, 3H), 7.19 (d,
1H,J=4.0Hz) 7.34 (t, 1H, J =
4.0 Hz), 7.44 (t, 1H, J = 4.0 Hz),
7.60 (br's, 2H), 7.66 (s, 1 H),
7.72(d, 1H, J = 4.0 Hz), 7.78
(d, 1H, J= 4.0 Hz)
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E |
e . .

"H NMR
5 (DMSO-ds)

F —

529 FGN N—(CH \ /
N—(CHy)z> N
F
32-10 / N\ ‘@
F N N—(CHj)~
F
32-11 ( f / N\
F N N—(CHj)~
N/ HO
F
=
2 F@N N—(CH <_<\jé
\ N—(CHy)z

2.62 (m, 4H), 2.76 (t, 2H, J =
8.0 Hz), 2.93 (m, 4H), 4.28
(t,2H, J = 8.0 Hz), 6.62 (d, 1H, J
= 4.0 Hz), 6.90-7.20 (m, 3H),
7.18(d, 1H, J = 4.0 Hz), 7.52
(m, 1H), 7.55 (br s, 2H), 7.99
(m, 1H), 8,28 (d, 1H, J= 4.0
Hz), 8.72 (d, 1H, J = 4.0 Hz)

2.62 (m, 4H), 276 (t, 2H, J = 8.0
Hz), 2.93 (m, 4H), 4.28 (t, 2H, J
=8.0Hz), 6.63 (d, 1H, J=4.0
Hz), 6.90-7.20 (m, 3H), 7.19 (d,
1H, J = 4.0 Hz), 7.57 (br s, 2H),
7.60 (m, 1H), 8.52 (dt, 1H), 8.70
(dd, TH), 9.38 (d, 1H)

2.62 (m, 4H), 2.76 (t, 2H, J =
8.0 Hz), 2.93 (m, 4H), 4.28 (t,
2H, J = 8.0 Hz), 6,66 (d,1H, J =
4.0 Hz), 7.04 (m, 5H), 7.21 (d,
1H, J = 4.0 Hz), 7.39 (t, 1H),
7.78 (br s, 1H), 8.18 (d, 1H),
10.86 (s, 1H)

2.63(s,4H)2.76 (t,2H, J =
6.71 Hz) 2.93 (s, 4H) 4.27 (t,
2H,J=6.47 Hz) 6.58 (d, 1H, J
= 3.47 Hz) 6.85-7.27 (m, 5H)
7.43 (s, 2H) 7.86 (s, 1H) 8.37
(s, 1H)

3CD,Cly; °CDCls.

Ewe] 7rae 4
% 1e A7 pEAe
olxREF Ao 0.02 mg/kg H7 &l WY
g o oA o] AA] o 309 e avE
=g
EH]
300~
200+ —_—

3

Contralateral Rotations
{in 60 min)

Apo

Apo+3'mglkg Apo+10mg/kg Apo+30mg/kg
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