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dd, J =8.79, 3.02 Hz), 8.54 (1H, dd, J = 9.06, 7.41), 9.21 (1H, s). m/z 255.7 ()
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[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

[0220]
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oA 3
il
F. /N| |
NN
H
4a
g-EFLE-2-#d-2,5-t3| E2-F &L= [4,3-c][1,5]HZHHL-3-2 (5 a). H|&e] 4a, dd s|=zl 2
Egddoldl S Hrtalch, w|dS dEskal, 12417 59 135CE 7tgat. AAES 3= FHsta, He
oz qAske] 85% o = AUtk H-NWR (DMSO-d6) & (ppm): 7.18 (IH, dd, J = 7.41, 7.14 Hz), 7.50

(30, m), 8.26 (30, m), 8.81 (1H, s). m/z 281.3 ().

A 4

{_~0
f |

N

H
6a

N
™

2-Hd-8- (I H g A-1-¢)-2,5-ts| = 2-9 & ZE=Z[4,3-c][1,5]}=¥E -3-2 (6a). FgE 5a & 175ColA
24N 7 o HEFe] Y A wRkgY. JAHEES A2 s, 011%‘ ol HOIER MAsta, ZH
gznteEagd R AAse TA SVES 4% o ST AUtk H-NR (DMSO-d6) & (ppm): 2.88 (4H,
brm), 3.64 (4H, brm), 7.11 (2H, tt, J = 7.42, 1.10 Hz), 7.23 (1H, d, J = 9.34 Hz), 7.41 (2H, m), 7.84

(1H, d, J =9.06 Hz), 8.22, (2H, m), 8.51 (1H, s). m/z 347.4 (.

Al}\]cq 2

8-(4-v&-IH g H-1-9)-2-79d-2,5-t) 3| =2-9 =2 [4,3-c][1,5]FZH e Pd-3-& (6b). I oA
1-vgadgt7E AFEsle] 6a o ol ZlAE dAfel wEl Al 8hst
t,

F2o AzAch.  H-MR (DNSO-d6) &
(ppm): 2.52 (3H, s), 2.84 (4H, brm), 3.62 (41, brm), 7.11 (1H, t, J = 7.22 Hz), 7.20 (1, d, J = 9.28

Hz), 7.40 (2H, dd, J = 8.30, 7.57 Hz), 7.80 (1H, d, J = 9.28 Hz), 8.21 (2H, d, J = 7.57 Hz), 8.50 (1H,
$). m/z 361.4 QM.
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[0221] 2 Ao 3

[0222]
[0223] 8-REEZA-4-A-2-Hd-2,5-t3 =2-FZI=EZ[4,3-c][1,5]HZEHHI-3-2 (6¢c). IHZZ il R=2ZA&
AHEEte] 6a ol WE Z1AE Axpel whet Al SFES Axzgch. H-NR (DMSO-d6) § (ppm): 3.01 (4H,

brm), 3.78 (4H, brm), 7.12 (1H, dt, J = 7.56, 7.33 Hz), 7.23 (1H, d, J = 9.28 Hz), 7.45 (2H, dd, J =
8.54, 7.32 Hz), 7.88 (1M, d, J = 9.53 Hz), 8.21 (2H, dd, J = 8.55, 1.22 Hz), 8.57 (1H, s). m/z 348.4

).

[0224] A A e 4

.
[0225] 6d
[0226] 8-(4-3 ==A -V H g d-1-9)-2-9d-2,5-t) 3| = 2-v g}E 2 [4,3-c][1,5]HZE FP-3-& (6d). A=A o

A 4B =2 F S AHEEle] 6a o tiE] A" Aate] whet TA }ES A=A, H-NMR (DMSO-d6)
§ (ppm): 1.39 (2H, brm), 1.83 (2H, brm), 3.15 (1H, d, J = 5.22 Hz), 3.71 (1H, m), 4.19 (20, m), 4.74
(1, d, J = 4.40 Hz), 7.16 (1H, tt, J = 7.40, 1.10 Hz), 7.21 (1H, d, J = 9.34 Hz), 7.42 (2H, m), 7.78

(1H, d, J = 9.34 Hz), 8.21 (2H, ddd, J = 7.69, 1.92, 1.10 Hz), 8.52 (1H, s). m/z 362.4 (MH+).

[0227] 2 Ao 5

HN’\
,f’L\~¢fhl ,jq !
9 HI
[0228] b¢
[0229] 8-(3-vd-v#HgH-1-9)-2-9d-2,5-0 | =2-9 =2 [4,3-c][1,5]HZE Y P-3-& (6e). Iz Al

3-vEu e Abgate] 6a o sl JlAE dxfl wel EA HAFES AU H-NR (DISO-d6)
(ppm): 1.00 (3H, s), 2.78 (4H, brm), 3.05 (1H, m), 4.30 (2H, m), 7.07 (2H, m), 7.39 (2H, dd, J = 8.24,
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[0230]

[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

[0237]

ZIHSd 10-2010-0036306

7.97 Hz), 7.75 (1H, d, J = 9.34 Hz), 8.27 (2H, dd, J = 7.42, 1.10 Hz), 8.37 (1H, s). m/z 361.4 (MH+).

AA 6

8-(3-3| =F A~y ¥ 2 e-1-d)-2-9 -2, 5-1 3|  2-v] e} 2[4, 3-c][1, 5] el 2]l -3-2 (6f). ¥lzp o
A 33 ESAT R ALl 6a o sl AR Aol web EA SES Ak H-NR (DISO-d6)
6 (ppm): 1.40 (2H, m), 1.75 (1H, m), 1.80 (1H, m), 2.92 (1H, dd, J = 12.64, 8.79 Hz), 3.51 (1H, m),
4.10 (1H, m), 4.33 (1H, dd, J = 12.63, 3.84 Hz), 4.91 (1H, d, J = 4.40 Hz), 7.15 (IH, tt, J = 7.42,
1.09 Hz), 7.20 (1H, d, J = 9.34 Hz), 7.42 (2H, dd, J = 8.52, 7.42 Hz), 7.80 (1H, d, J = 9.34 Hz), 8.21

(2H, dd, J = 8.79, 1.38 Hz), 8.53 (1H, s). m/z 361.4 (MH).

Al}\cq7
ﬁ@\m B
(NN A =0
g8
S
H
6g

8-[4-(4-FF2-9d)-9 7 g-1-d]-2-Hd-2 5-1 | =2~ &FE =2 [4,3~c][1,5]HZHFPH-3-= (6g). T
Az il 1-(4-Z2F 2 2o d) -T2 S ALE3to] 6a off s 71| Aol wgl T4 &S A2
'H-NMR (DMSO-d6) & (ppm): 3.22 (4H, brm), 3.83 (4H, brm), 7.07 (5H, m), 7.32 (1, d, J = 9.34 Hz),
7.43 (2H, dd, J = 8.24, 7.69 Hz), 7.85 (1, d, J = 9.34 Hz), 8.19 (2H, dd, J = 8.24, 0.82 Hz), 8.57
(1H, s). m/z 441.5 QH).

AN 8

&

N-N
{ 0
|
N
H

6h
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[0238]

[0239]

[0240]
[0241]

[0242]

[0243]
[0244]
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8-[1,4]-tlopAld-1-Y-2-9l g2, 5-t] 8| = 2-F] e}& = [4,3-c][1,5] L H 2 dl-3-2 (6h). Izt Bl 73]
E2-[1,4]-tolA NS ALgate] 6a o tia] 71AE Aate] wet w4l FFES Azgch.  H-NMR (DMSO-d6)
§ (ppm): 1.82 (2H, m), 2.65 (2H, m), 2.90 (2H, m), 3.88 (4H, m), 6.89 (1H, d, J = 9.07 Hz), 7.05 (1H,
t, J =7.41 Hz), 7.35 (2H, dd, J = 8.52, 7.41 Hz), 7.74 (1H, d, J = 9.07 Hz), 8.25 (2H, m), 8.29 (1H,

$). m/z 361.4 Q).

A4 9
|
*iC)\‘,/J::::;L N | | 0
>N
6i

8-(3-3l=F A E-T A g d-1-)-2-9d-2,5-0) 5| =2 -9 & E 2 [4,3-c][1,5]FZEFP-3-2 (6i). Iz
W 3-sESA YA uS Abgetel 6a o disl JlA® Aol wek A HFgES Az BNR
(DMSO-d6) & (ppm): 1.75 (4H, brm), 2.87 (1H, dd, J = 12.91, 9.89 Hz), 3.05 (1H, m), 3.13 (IH, d, J =
5.22 Hz), 3.54 (2H, brm), 3.88 (2H, brd, J = 2.91 Hz), 7.14 (1H, dt, J = 7.42, 1.10 Hz), 7.19 (1H, d,
J =9.34 Hz), 7.42 (2H, ddd, J = 7.41, 2.20, 1.92 Hz), 7.79 (1H, d, J = 9.34 Hz), 8.21 (2H, ddd, J =

7.69, 1.92, 1.10 Hz), 8.52 (1H, s). m/z 361.4 (.

A Al 10
HN"™ N-N
| |
S
N
6i

8-(3-2 -39 gtzl-1-9)-2-Fd-2 5-ts| =2-Te}E=2[4,3-c][1,5]}=ZE g d-3-& (6j). I tjal
o-o 20 e S Agate] 6a of la 7AW Aate] wel mA SES Ax:AT.  H-NMR (DNSO-d6) &
(ppm): 3.08 (2H, m), 3.90 (2H, dd, J = 5.67, 4.94), 4.19 (2H, s), 7.15 (1M, dd, J = 7.42, 1.09 Hz),
7.20 (1M, d, J = 9.34 Hz), 7.40 (2H, dd, J = 8.51, 7.42 Hz), 7.85 (1H, d, J = 9.06 Hz), 8.16 (1H, br),

8.22 (1M, dd, J = 7.70, 1.09 Hz), 8.57 (1H, s). m/z 361.4 (MH+).
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[0245]

[0246]
[0247]

[0248]

[0249]

[0250]

[0251]

[0252]
[0253]
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Ao 11

2-9d-8-5] S22 W-1-9-2 5-0) S = 2-0 g Z 2[4 3-c][1,5] U} ZE 2 d-3-2 (6k). Igx o FESaue
Agatel 6a o el JAE Al weh mAl HEFES AZFAT.  HNR (DNSO-d6) & (ppm): 1.99 (4,
br), 3.49 (4H, br), 6.77 (1H, d, J = 9.06 Hz), 7.05 (1H, tt, J = 7.41, 0.89 Hz), 7.37 (2H, m), 7.77
(1H, d, J = 9.07 Hz), 8.28 (2H, dd, J = 7.70, 1.09 Hz), 8.34 (1H, s). m/z 332.4 (MH+).

AA 12

9\

>,

[}
’NIIO
NN

H
6l

2-9d-8-(4-d d-T H &}H-1-Y)-2,5- 3 =2~ HE 2 [4,3~c][1,5]FZE g d-3-2 (61). I A
- 99 A el Algate] 6a o el Z1AE Aol wel wA FFES A=A H-NR (DNSO-d6) §
(ppm): 2.80 (4H, br), 3.11 (1H, m), 3.80 (1H, dd, J = 11.44, 2.75 Hz), 4.39 (1H, J = 11.53 Hz), 4.41
(1, J = 11.53 Hz), 7.14 (1H, tt, J = 7.42, 1.09 Hz), 7.36 (6H, m), 7.52 (2H, m), 7.83 (1H, d, J =

9.34 Hz), 8.16 (2H, m), 8.54 (1H, s). m/z 423.5 (MH+).

Al 13

8-(2,6-UWE-RE2ZH-4-9)-2-Hd-2 5-t)s| =2-3 &= Z[4,3-c][1,5]FZHHU-3-& (6m). I#HZH oj
A 2, 6-TuEREZAL ALgale] 6a o thal J1AlE At wel wA FFES QXA H-NR (DMSO-d6)
§ (ppm): 1.19 (6H, d, J = 7.05 Hz), 2.36 (2H, t, J = 12.09, 10.98 Hz), 3.75 (4H, brm), 7.16 (IH, tt,
J=7.42, 1.09 Hz), 7.43 (4H, m), 7.56 (2H, d, J = 9.06 Hz), 8.23 (2H, dt, J = 8.79, 1.37 Hz), 8.56

(1, s). m/z 376.5 (MH).
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[0254]

[0255]

[0256]

[0257]

[0258]
[0259]

[0260]

[0261]

[0262]
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2o 14
7\
- =N

8-(4-m -y #|2px-1-9)-2-9) 2| e -2-<) -2, 5-H S| 2 -9 ehE = [4,3-c][1,5] 2 E] 2] T -3-2 (6n)

N
H
b

8_

e

Fo2-2-9gH-2-9-2 5-ts| =2-T&ZE2[4,3-¢c][1,5]FZE FH-3-& (5b). FHdIs=gtx gl 7 g
g-o-3=ebd S ALgste] Ba o FAHS 9k 9] 3 o J)AE Axtel] wet %A &FTES AxAC.  HNR
(DMSO-d6) & (ppm): 7.25 (1H, ddd, J = 7.14, 4.67, 1.10 Hz), 7.50 (1H, dd, J = 8.79, 3.03 Hz), 7.90
(1H, ddd, J = 9.34, 7.42, 1.93 Hz), 8.14 (1H, brd, J = 8.24 Hz), 8.28 (1H, ddd, J = 9.06, 7.42, 7.14

Hz), 8.50 (1H, m), 8.84 (1H, s). m/z 282.3 (MH).

8-(4-wa-vH gx-1-9)-2-v g d-2-U-2, 5-v)F| =2-v &= =2 [4,3-c][1,5]FZEHI-3-2 (6n). ZtZ ba
2 gz g2l 5b 2 1-dEadSAS A8t 6a o dE Z1AE Axbd wet %A FFES Azt
H-NMR (DMSO-d6) & (ppm): 2.55 (4H, br), 2.77 (3H, brs), 3.80 (4H, br), 7.20 (1H, m), 7.27 (6H d, J

9.24 Hz), 7.87 (2H, m), 8.20 (1H, d, J = 8.24 Hz), 8.48 (1H, m), 8.60 (1H, s). m/z 362.4 o).
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[0263]

[0264]
[0265]

[0266]

[0267]
[0268]

[0269]

[0270]

[0271]
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246l 15
/N
—N
S
:
N/NI I 0
X

§-REZd-4-U-2-v|gd-2-9-2 5-ts =z2-v =2 [4,3-c][1,5]HZE g d-3-2 (60). ZZ 5a 2 ¥z}
A YAl sb R HEEALS ALdl] 6a o al JAE Axe] wel Al sES AxHT.  H-NR (DNSO-
d6) & (ppm): 3.63 (4H, br), 3.72 (4H, br), 7.19 (2H, m), 7.82 (20, m), 8.22 (1H, d, J = 8.24 Hz),
8.48 (1, dd, J = 2.20, 1.10 Hz), 8.56 (1, s). m/z 349.4 Q).

A 16

8-(4-v&-[1,4]t]o}lA|F-1-d)-2-F g d-2-U-2 5~ = 2-T2}F 2 [4,3-c][1,5] U= g d-3-2 (6p). 7}
7z} 52 2 vH 7 Al 5b L 4-wWE-[1,4]-TJo}AFS ALEEF] 6a ol thaEl 7AW Axalol] ulel EA 3EHE
S Azgch.  H-NR (DNSO-d6) & (ppm): 2.04 (2H, m), 2.35 (3H, s), 2.60 (2H, m), 2.76 (2H, m), 3.76
(20, d, J = 6.32 Hz), 3.98 (2H, t, J = 4.67 Hz), 6.96 (11, d, J = 9.36 Hz), 7.25 (1H, ddd, J = 7.14,
4.55, 0.82 Hz), 7.82 (11, d, J = 9.34 Hz), 7.92 (1H, m), 8.30 (1H, dt, J = 8.24, 0.82 Hz), 8.49 (1H,

m), 8.52 (1H, s). m/z 376.4 (MH).

Al 17

8-(3-vl - epxl-1-2)-2-v] 2| | -2-<-2 51 3| 2~y ep£ 2[4, 3-c][1,5] 2 e 2] |l -3-2 (6q). 717} b5a
2ok diAl 5b B 2-wE I ek S AHgske] 6a ol tid) Y]AE AApe] whel #A4 sHHES Al
H-NMR (DMSO-d6) & (ppm): 1.07 (3H, d, J = 6.87 Hz), 2.78 (3 H, m), 3.00 (2, m), 4.31 (2H, m), 7.14
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[0272]

[0273]
[0274]

[0275]

[0276]
[0277]

[0278]

[0279]
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(2H, m), 7.83 (2H, m), 8.22 (1H, dt, J = 7.96, 7.64 Hz), 8.49 (2H, m). m/z 362.4 (MH+).

AAd 18
]
”“Q,NHO
SN
6r

8-(4-3 =2 A - F g d-1-d)-2-H -2, 5-1) 3| = 2-T FZZ[4,3-c][1,5]}ZEHI-3-2 (6r). IHAgH oj
A 77t 5a 2 4-SEEAAH NS ALEste] 6a o tial Z1A® Aol wel A HFES Az H-
NMR (DMSO-d6) & (ppm): 2.25 (1H, m), 2.70 (1H, m), 2.89 (2H, m), 3.15 (2H, m), 3.75 (2H, m), 4.74
(1H, m), 7.24 (20, m), 7.79 (1H, d, J = 9.24 Hz), 7.88 (1H, m), 8.23 (1H, d, J = 8.24 Hz), 8.49 (1H,

dd, J =4.67, 1.10 Hz), 8.53 (1H, s). m/z 362.4 (MH+).

Al 19

8-t d-1-d-2-v gl 9-2-24-2 5-t)F =2~} E2[4,3-c][1,5]UFZE 2]H-3-2 (6s). 5a thal 5b = A}
g3o] 6a of el ZIAE Al web TA HFES AP, HNR (CC1) 6 (ppm): 2.97 (4H, br),
3.72 (4H, br), 6.82 (1H, d, J = 9.34 Hz), 7.42 (4H, m), 7.75 (1H, m), 8.17 (2H, d, J = 7.97 Hz), 8.52
(IH, ). m/z 348.4 (MH).

AAL 20
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[0280]

[0281]

[0282]
[0283]

[0284]

[0285]
[0286]
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2-(4-WEA -9 d)-8-(4-w&-3] H g} H-1-)-2 ,5-t] s = 2-u g Z 2 [4,3-c][1,5] FZE FH-3-& (6t)

A 1

8-ZF Q0 7-2-(4-H|EA-Hd)-2,5-t)F =r2-0g=Z[4,3-c][1,5]FZEHIU-3-& (5¢). #Hd3|=gtxd Al
4-HEA LI =gt A S ALgEe] 5a o TS Y3 & 3 o ZlAE AAe] wet A4 eSS AZxd.
H-NMR (DMSO-d6) & (ppm): 7.25 (1H, ddd, J = 7.14, 4.67, 1.10 Hz), 7.50 (1H, dd, J = 8.79, 3.03 Hz),
7.90 (1H, ddd, J = 9.34, 7.42, 1.93 Hz), 8.14 (1H, brd, J = 8.24 Hz), 8.28 (1H, ddd, J = 9.06, 7.42,

7.14 Hz), 8.50 (1H, m), 8.84 (1H, s). m/z 282.3 (MH+).

A 2

2- (4= Z A -5 D) -8-(4-w| -3 | g} 7 -1-2) -2, 5-T) S| = 2-9| 2} = 2[4, 3-c][1, 5]} ZE 2 d-3-& (6t). Z+7t
ba 2 I il b5 E 1-WEIHAZE ARSI 6a o diE ]AlE A wEt 24 IFES
A Z 3}, "H-NMR (DMSO-d6) & (ppm): 2.22 (3H, s), 2.56 (4H, m), 3.64 (4H, m), 6.98 (2H, d, J = 9.07
Hz), 7.15 (1H, d, J = 9.34 Hz), 7.78 (6H, d, J = 9.34 Hz), 8.10 (2H, d, J = 9.07 Hz), 8.45 (1H, s).

m/z 391.4 Q).
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[0287]

[0288]
[0289]

[0290]

[0291]
[0292]

[0293]

[0294]
[0295]
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A 21
r}J-'N
N7 | 0
I/\N\
HN,
14

2-#d-7-(FH|e}z-1-9)-2,5-Ts| =2-T e} ZE =2 [4,3-c][1,5]}ZE g d-3-& (14)

@A 1
Cl O
RV g
CI NP
12

ole-4,7-t SR 2-[1,6]HZE U372 R A0 E (12), 7-FR 243 E5A-[1,6]h2e) g ¥-3-72 5 2]
A olg ol AEE (1D)E AREee] 4a o e Z1AE Axdl weh ®4 S$EES AT, HNR (CCL)
§ (ppm): 1.47 (3H, t, J = 7.14 Hz), 4.53 (2U, q, J = 7.14 Hz), 8.02 (1, s), 9.37 (1H, s), 9.62 (1H,
). m/z 272.2 ().

oA 2
p;kN
Z (@]
L]
= N
13

7-F22-2-9d-2,5-0s =2-vgE2[4,3-c][1,6]FZET-3- (13). 4a thAl 12 & ALgsto] 5a 9
Be 9% WA 3 A AR A wel BA HRES AZEH. H-NR (DNSO-d6) & (ppm): 7.18 (1H,
dd, J = 7.14, 6.59 Hz), 7.46 (2H, dd, J = 8.24, 7.70 Hz), 7.60 (1H, s), 8.14 (2H, d, J = 7.51 Hz),

8.81 (IH, s), 9.21 (1H, s). m/z 297.7 ().
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[0296]

[0297]
[0298]

[0299]

[0300]
[0301]

[0302]

[0303]
[0304]
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oA 3

-9 d-7-(FHet-1-9)-2,5-U 3| = 2-v 252 [4,3-c][1,6]FZE g d-3-2 (14). 5a tA 13& Ap&-3}e]
6a © IS 93 WA 4 o AAE Aol wel ¥A HFFELS AZHT.  HNR (DNS0-d6) & (ppm): 2.80
(4H, brm), 3.46 (4H, brm), 6.68 (1H, s), 7.06 (1H, dd, J = 7.42, 7.14 Hz), 7.36 (2H, dd, J = 8.52,
7.41Hz), 8.20 CH, dd, J = 8.79, 1.10 Hz), 8.47 (1H, s), 8.94 (1H, s). m/z 347.4 QMH).

2 Ao 22
r;kN
Y
Na N
N H

17

2-9d-6-(F A gtd-1-9)-2,5-ys| =2~y gE2[4,3-c][1,7]H=ZE g d-3-2 (17)
oA 1

Cl
XN o\
NN

Z=

1

15
o84, 8-T1 B2 2-[1,7]HEE U372 R A E (15), §-FL24-3| ESA-[1,7]0h2e) g U-3-7 25 2]
&Oﬁ%ﬂiﬂé(ﬂﬁ%N%ﬂ@4WHWﬂ7wﬁ1§ﬂﬂuﬁ}ﬁﬂ§ﬁ%%:ﬂiﬂq.1&WR@M&)6
(ppm): 1.47 (3H, t, J = 7.14 Hz), 4.53 (2H, q, J = 7.14 Hz), 8.13 (1H, d, J = 5.8 Hz), 8.55 (1H, d, J
= 5.8 Hz), 9.35 (1H, s). m/z 271.0 (MH).
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[0305] A 2
N-N
f
Y
Na N
H
[0306] 16
[0307] -2 2-2-71d-2 5-ts=2-9g=2[4,3-c][1, 71U ZH e d-3-2 (16). 4a WAl 15 & A}&3}o] ba o ¥

%7b+%ﬂ30ﬂﬂmg§ﬁhﬂ@ﬂgvﬂ§%<%1iﬂq.lmWme&%)S(mm1rm(m,m,
4 (2H, dd, J = 8.6, 7.6 Hz), 8.09 (1H, d, J = 5.3 Hz), 8.14 (2H, dd, J = 8.5, 1.1 Hz), 8.37 (1H, d,

J=52Hz), 8.51 (IH,s). m/z 297.7 (MH).

[0308] oA 3

[0309]

[0310] 2-dd-6-(F] A ezl-1-U)-2,5-t] 3| = 2-v &}E 2 [4,3-c][1,7]HZE 2l d-3-2 (17). 5a U4l 16 & A}-&3to
6a © AL AT @A 4 o AR Axol] wel wA HFELS AEATH.  H-NR (DNSO-d6) & (ppm): 3.2
(4H, brm), 3.48 (41, brm), 7.13 (1, m), 7.46 (20, m), 7.78 (1, d, J = 5.2 Hz), 8.18 (2H, d, J = 7.7
Hiz), 8.30 (1, d, J = 5.2 flz), 8.50 (1, s). m/z 347.4 QM.

[0311] A Ao 23

nr—ri
1Y
Ns N
N H
o
[0312] m
[0313] 6-(RE2EH-4-9)-2-9d-2,5-Us| =2~ 2}FZ[4,3-c][1,7]FZE Y D-3-2 (18). 16 ¥ REZAS AE3)
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[0314]

[0315]

[0316]

[0317]

[0318]
[0319]

[0320]

[0321]

[0322]
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o 6a o AL gk @A 4 o VAR AR wEt EA4 IES AxI. H-NMR (DMSO-d6) & (ppm):
3.17 (4H, brm), 3.87 (4H, brm), 7.15 (1H, m), 7.43 (2H, m), 7.76 (1H, d, J = 5.5 Hz), 8.17 (2H, d, J =
8.8 Hz), 8.33 (1H, d, J = 5.2 Hz), 8.44 (1H, s). m/z 348.1 QH).

/\E%B‘]—}G PPN of
GABAS] MlZTlobw Rglo] U@ elt=2 s B PN ANE SeEe] YL Fv)e) BANE ol
gafo] JlERopla de) e kst wulg ojgete] A4 4 ATk dAE FFEES 16 &S 3

FE & kg ZAoA B (sub) nM WA 10 pM H o).

1754+25g9] =% 9| ~E} G AES] Ax(vhole brain)(Zy] #19)E AL&3le] pH 7.49] Na-K <14ked ghzol
FolH GABA, F3 Wzrold® +&AZ Azag. 5 mgel EHFS 1 e CH-ZEUEAR

(flunitrazepam) 3} $HA| 25ColA 60% w<F vl T, 30 pMe GABAS] &4 T v|EA AEdA 23S
Fetgrt.  HEBold AL 10 pMel tolAlF(diazepam) el EAsIA AR, w@S oAItsta A

& F, EE ASdel Boldor A¥d CH-TRUEARS S4FAT. AY AFBES 279 =
o wlz} 23] Al&dstFcH(Damm, H. W., et al (1978) Res. Comm. Chem. Pathol. Pharmacol. 22: 597-560, A
7F 2w Aol 239 Speth, R.C., et al. (1979) Life Sci. 24: 351-357, A7} 2 HAA ] E39),
SHA] o] o

o] 7] A

A= 1 oM 23] 1052 7M7)z,
B&= 1 mM "¥ke] ICE 7HeEl7IH,

CE 1 oM "RES] IG5 7HE 0T},
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[0323] [xX 1]
s EP
a% No EP
P 24 | 23 =L
(ICs) (ICs0)
& . N
6a D% B Neg | 6n O{Iyz‘ﬁf B
N N
e \
6b \0 B Neg | 6o a 3 B
6¢ % c Neg | 6p Qtﬁﬁ B
-
6d (:N =0 C 6q J\’)&(ﬁ}o B Pos
6e ﬂﬁ@ B 6r M\OI]LN;&Q c
N
[0324]
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[0325]
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6f W&wo 8s 'O&ﬁf%{, Pos
6g RO‘»O “[’kﬁ 6t \[\, ﬁﬁgy Neg
l
6h [).\(35}8 14 Utﬁg Neg
& L
ol S . %’Y"
- ;
D oj;\“"tj&" 18 E:) a
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[0326]
[0327]

[0328]

[0329]
[0330]

[0331]

[0332]

[0333]
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8l % | o B | Pos
bm}m

X 19 NMAE BE SEES TR a8 o= Ay BEA7E glew T4 SEES AEsh] 4
sto] A UApol|l a4 FATF EAlskE AoRE st i 19 SEES uE oAddA JH=E EAY
Aed, dE W AV SFELS 7] 28R FxY EEWE EAE F . ® 14 JINE SFEES
A7 28R Fxe BEE Ubee EEWHE XS, VR HEAE Y] sstEo] SEES XEsie
Z0 wet goldt EEH P EE ol9] EFEER EAT & o A FEL Aol EEH H It
Fo] EAStAL, 7] FEEe] HyPo] QF Qlxtol] o] FEIFE WS F ISS olAT Ao}

GABA, 7|59 =42 ot 7eHE AT HAA SAHEE vke) Zo] AfF Hstd o) SAHE 5 Ut
A71A e sk FAH

RNAS] Az

Eold GABA, FEA 2T AE 45 3Fe= cDNA A YA (insert) S 3ol F240%E ZHAve HA5og

BE nRNAZ AZES T a2, a3 2 y3 2BYAE gEsleliE cDNAS pBluescript, SK o AHF29aH%]
. ol E ab A2UYAIZS 53}EE cDNAE prCE AMBEEFEY3 vhd B2 A9 AE d33s= cDNAE
pcDNA1C 2 MBEF2Y3ATE. g 25 2@ AS 533+ cDNA AXAEZHE(construct)= pGH19 Hd AAE
HE EAt.  FEANE DHsa H o AEE ZTFn = DNAS maxiprep WEldll TR Fog et

E& 317 9ot SEuE B widAIA Y. dojFl FERn|E cDNAE oDNA AAY W FHS duste 4
g Ag @x[Xbal(al, B2), Notl(a3, y2s), Sacll(a2) T Apal(ab)]Z Auste] Agssigict. =
o F, ZEAvE oDNAE ZREQloA K2 AYsta, dE/FRRIE/oliolddER FEI F, duE
AHAANAG.  otR - 7| E(1.5% ol7k= A Aol o3 DNA F2E& Frtsigict. HMEES AL
A -20C oA B, T7 RNA ZEW&olAlE jn vitro AAE F338F . 28 YA, AFEE o
72 mRNAS -80TC oA Hastglth. Message Machine Kit(Ambion, Austin, TX)E ©|&3b in vitro AA+
dell, A A a4z Zan=g APgesict.

M2l SR A E(Xenopus oocyte)oll A 2] GABA, &4 L

MTe] FEAZENY GABAy &4 23 0.15% EALU(Tricaine) &2 4583 npF A7 &, =B8R d=S
= 5}of 7H:rLE]i—‘?—E1 Aol dR M ¥ (follicular oocyte) S Rl Ha FES AASEY. HEAMNIE
=2 Zrgpo]l gleE LH(NaCl 96 mM, MgCl, 1 mM, KCl 2mM, Hepes 50 mM, I FH|o]E 2.5 mM, AErto]Al 100
pg/mL, HYA™-~E=ANEnlo]A 50 U/mL, pH 7.4) Tl FUtt. Ao 0.2% FebA oAl (type 11,
Sigma Chemical Co., St Louis, MO) oA 1.5-2A17F %<k vkt 3 7R70¢] Dumont 59-A 2 6-AIe] WYE
AEZE vfF7]o %7 18-20CoA Barth &N (NaCl 84 mM, NaHCO; 2.4 mM, MgSO, 0.82 mM, KC1 1 mM, Ca(NO,),
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[0334]

[0335]

[0336]

[0337]

[0338]

[0339]

[0340]

[0341]

[0342]

[0343]

[0344]

ZIHSd 10-2010-0036306

0.33 mM, CaCl, 0.41 mM, Tris/HCl 7.5 mM, ¥ FHolE 2.5 mM, AElnfo]Al 50ug/ml, HYHAH-AEZHEn}o]
21 100 units/mL, pH 7.4) oA &8 EoF §x|3 & 1-5U7F2] T-FA}(post—injection) Ao AE3}
of. WdEAZ 0.3-0.5 nge] ZF A9 A RNAZS 1:1:2 H]& 2 8H43l= 50 nLe] RNA €08 Ax} w4 FALY]
(Drummond, Broomall, PA)E o]&3lod FA}&AT), FAPE GRAZE 18-20°Coll A Barth &MA 1-54%F
Hj el & A3 AMEEFSAT.

71482 sk
Warner o|d= H-ZF

23
BHSE GEALZEY o] AR
%

AFE 5AA I (Park-Chung, M.A., et al. (1999) Brain Res. 830: 72-87,

AA7E B wHAMe FgE). vAdIS Z2a3ste 13 2 (puller)(Sutter Instrument Co., CA)E o]
&oto] gatal frel ZARe R Axsit.  wAEdS AL M AspEEoR AGHE Al 1-3 NQe]
ATk, GERAE 7= s ND-96 S0 ® ALHor ARAAL. HolH FE ot 4RAEE -70
mve] 4 <9l (holding potential)ell FAZTH. ¥t 75 10 Hzell A oa}abar 100 Hzell A & A F 3t
Atk FFFEES FHE-FE 5 #F Az"e o AE&HEAT. V15 AW FE F3= 30 Lo,
#F £5E= o2 50 mL/secitt.  FEE H LS 2025293, o] T HA 15023 AHsG. dolE F
5 4 9} AFE AAMNLEH(custom-developed) AZEY oo o) AFHZ EASAT. =EE AFS H2
otk 7 dEAERRE dS &3 dkS dHolHE &9 S o]&dte] nAy AW

(22-24°C)N A G35
of o8] AHill) WA AXAZ T},

Teapa=Enay/ (1+(ECs0/ ¢ )nH)

Bt AT Whgolam, By At Wee) 5068 AAsHE FEoln, nis Gl FFold, ik TEAY ¥
wolth.  GABA FE-U3 FH FE(FiDA AEste], 7 209 2qe) ASNM e GABAY T ECxE 57
A9, o FEF olF WA FE-AF ATl AgAAT. AU AF FHUL TEasel A A
AR 53R B4R BARAT. GABAY) BCy BE) OF Ao AF WS v 249 zEAY =g F

A Q14 BAH

A4 A2 (object recognition) AXFolA HluPFTHow FAAE FAJorA, JSFAH AsHIA

reinforcement) (% FZ)ZFE of7|HA vk, o] YL 953 AUt FHXRAANA AMEE EAE &

st AXF AAHQ S Hstt. BHI], "ol&d BA AS, Y] TEo] oldd L EA

FolE 7]&elal 1 ARE 719 Psel EHslt wEbA, Y& 7198 s v SEES 2B 5% B

ARt N2 B4 FJ95 7|&ola g Aok, Al Bk, V] TES WS EA T A A
EoAl ol&shAl s, 1#a vA A

2 =A4E Aped. FEE BA dig 7o ¥d 8
]]—::!- )=

7] s ARG AR A BAE



[0345]

[0346]

[0347]

[0348]

[0349]
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“&(neuroimaging) ATEL EA A2 7)ol A7 (prefrontal cortex, PFC)ol S&ETE Y53t
(Deibert, E., et al. (1999) Neurology 52: 1413-1417, A7} ¥ wAlMel Fg5). olfd 2z A28
AE, A7l &4F HEE =3 EX‘“-Q’]' M2 =4 Ale]E 283 dart s uf #g 7]9o] WS
Ho]&tt(Mitchell, J. B. % Laiacona, J. (1998) Behav. Brain Res. 97: 107-113, AA|7} ¥ A Ao £3
). dAeolet AXFel dig & A 'éﬁ amprt gt EA 14l glo] $a%E HojFal th(Teng, E.
et al. (2000) J. Neuroscience 20: 3853-3863, A7} 2 A A ] S8 Mumby, D.G. (2001) Behavioural
Brain Research 127: 159-181, A7} & WAAd S3E). webA, EA 142 vt & 94 7|53 A%
H A ZAdel it oFE-stEe] aRE Hrtelr] A Hold s RdS AlFe).

FAHL FHF(HA Y (explicit) =5 FAH
acquisition curve)"& 2%,
ZF 9 A 1l o /\Egﬂ

A Hae 94°H 8
A (asymtotic) (<)
olslel R} AL 7|iHs
oA o]&}e] Taﬂoi Hr}
b I 1S 4 AR,

tatistical power)% AL Z3E7

o=
N
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o

of ol&aliAA skdvk. Aol F

© L=48 cm; W=38 cm % H=20 cm® ZZA|=#2=(Plexiglas) “3A};
A FE AR, T4 A, AN FES Bl olFE ¥

Z7e &R A sk (Pittenger, C, et al. (2002) Neuron

; Bourtchouladze, R., et al. (2003) Proc Natl Acad. Sci. USA

2 Fol FUL ANRAD. E
4 &

o, Hol
2 (M to

Aol SkA, &

AHEEFA T E B, B

o] A% L=70 cm; W=60 cm

AR T FAe] FaL 15

34: 447-462, AA7 E o &2

100: 10518-10522, A7} & ®HAA ol S3E). °1AoH A Al f‘z A 24/\1
N £33 EA4(AE &
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Htj e Fhelet Al=2"E 3 H o]izol =3}3}3iTh. ag)a vA, EERlE
FHE HESIL 317 dF A8ttt 2 EA49] BAAIZE S0 & 'Y
Al BAIRZSY A 84 2 BEARY HEx A AGEAY]). WEE A4-7]9 A (nemory score)-i ©]
Aol Aww ube} 7ol ZASFAH(Ennaceur, A. % Aggleton, J.P. (1997) Behav. Brain Res. 88: 181-193,
AA7E B Ao E34¥,; Bourtchouladze, R., et. al. (2003) Proc. Natl. Acad. Sci. USA 100: 10518
10522, AAZE & HAA ] &&dE). o] HolHE AZE o] 71X (Statview 5.0.1; SAS Institute, Inc)
=2 o] 83} Student's unpaired ¢ testol] 93] EA&%T). BE 9 vH g RE FXE JEtEEAHA
(SEM) & AT}

lN

NORS] 7%, 1AIZF 719 Hfre fraske @7] 719(ditdo=m AL v &) 9] 545 Vedla, ol &%
719 (A W) Z(radial arm maze), FEol thd % Q =) 2@ F9 Jqlxj(attentlonal process;
priming )3 &S AA 7Tl 7lodgtk. 2427 719 BA{E 719 33k (memory consolidation)e] #A}
9D ME FA4E F3 SMe] #MEEE Fr] 7199 A4S vEpdt. LIS 3z 719 (reference memory) 3 2
< A&EE 1A 75l 7] g

gt

Gol Wobel GAAES L wygel PHH MY WoluA Bx 47) J1&E A wsd 5 e
A Rold. WA, B owge ANE 54 Axddl s #4EA @A qrE A7 os 4o
uleh o] B wre] AA W WF ol Y WHL Ege] A Aol
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