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[0251]

[0252]
[0253]
[0254]

[0255]

[0256]

[0257]

[0258]

[0259]
[0260]

ZIHSd 10-2017-0048313

S A Fogow AYsHY, AV e, 45 S0 AHAY 0.25, 0.5, 0.75, 1.0, 5.0, 10.0, 20.0,
25.0, 30.0, 40.0, 50.0, 60.0, 70.0, 75.0, 80.0, 90.0, 100.0, 150, 200, 250, 300, 350, 400, 450, 500,
550, 600, 650, 700, 750, 800, 850, 900, 950 HEi= 1000mge] A AF-S % sl= AA Fdolt;. g AT

oA, 2 &9 setee 1Y 3 Fol2 Ty E=, F 1Y FolE 2, 3 Ex 439 1d T2 &
oh;}
b

718} AFE, o= S0 3 [Loscher, W. et al. Nature Reviews, 12: 757-776 (2013)]1¢l 7WAlE ®le} 2A
U == MES, PTZ, 6-Hz A%
=

at7] o] HjAIgA ]l A= B EUS oA

AA 4]

AAd 10 3gEe] §4 € 5A3

(a) 2-(1-(AFotu| =) A S2HH) A EA (FFE 19 §4

X i
HaN COxH CsHyym  Cl C5H11)LH CO,H
DMAP, THF

T THE (40mL) 9] 2-(1-(otmx=we) A|ZFE2F )M EAL (2.0g, 11.7mmol) 2 4-tjHdojn] =]y
(DMAP; 1.43g, 11.7mmol)e] #EIME 57 T AoA A3} Ao (1.34mL, 9.7mmol) = A7}l A&t
o5 (18 AIzh) ksl £0E bt AAT T, uAHAES H0 (200mL) Foll FH 3 vk, 6N HCI
2 pH ~12 A SAZATH. A7) mAA APES EtOAc (2 x 15mL)E F&sgtr. A4 7128 95
(50mL) 2 M F F Az (NaS0)A 713z, 7etstel sFHAA, vAgA YAHES ddd. 47 mAAES 2

FtA oA 2y mZelEadd (EtOAc: @2F, 1:1)&E AAste], M Uz 398 mH 24, ¥4 SFE 1
(1.4g, 54%)< 29tk 'H MR (600MHz, CDCly) & 6.32 (s, 1H), 3.25 (d, J = 6.6Hz, 2H), 2.26-2.24 (m,

4H), 1.64-1.62 (m, 2H), 1.50-1.41 (m, 7H), 1.32-1.25 (m, 7H), 0.88-0.85 (m, 3H). ESI-MS (m/z, %): 268
(M-H, 100), 207 (50).

(b) 2-(1-(F2opu| =) A S2HA) A EA (FFE 2)9 F4
0O

0
H,N COoH C6H11)J\N CO.H
CeHq7~ CI H
——-

DMAP, THF

¥4 3gE 28 IFE 1o deE 7ls" kel Zo], 2-(1-(opr=dE) A S 2 A Aol ELF (2.0g, 11.7mmol),
DMAP (1.43g, 11.7mmol) 2 <33} et (1.5ImL, 9.7mmol)ZH-E AZsgcr. @9 x| 3w 513

(1.4g, 51%). I NMR (600MHz, CDCl3) & 6.45 (s, 1H), 3.25 (d, J = 6.6Hz, 2H), 2.26-2.24 (m, 4H), 1.63-

1.61 (m, 2H), 1.50-1.41 (m, 7H), 1.31-1.26 (m, 9H), 0.855 (t, J = 6.6Hz, 3 H). ESI-MS (m/z, %): 282
(M-H, 100).
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[0261]

[0262]

[0263]

[0264]

[0265]
[0266]

[0267]

[0268]
[0269]

[0270]

[0271]
[0272]
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(c) 2-(1-(S2op=m @) A E2 L) ER (B3E 3)9 I

O 0]
OH H
HaoN C7H15)J\C| C7H15)J\N ©
0 H
@)
DMAP, THF, RT

A gsHE 35 gEE 1o dsl ies®E 8k o], 2-(1-(olrvE) A EF2 M)l EA  (4.27g,
24 .9mmol), DMAP (3.05g, 24.9mmol) % <3 & (3.58mL, 20.8mmol)ZF-E A|Z3Fch. A3k o
(2.2¢, 30%). H NMR (600MHz, CDCls) & 6.25 (s, 1H), 3.26-3.24 (m, 2H), 2.26-2.23 (m, 4H), 1.63-1.60
(m, 2H), 1.53-1.41 (m, 7H), 1.34-1.24 (m, 11H), 0.87-0.85 (m, 3H). ESI-MS (m/z, %): 296 (M-H, 100).

(d) 2-(1- (=g =m @) A E2 L) EA (B3E 4)9 I

e} O

PN OH
HyN OH CgHw)J\CI CgH17 ﬁ
O O
DMAP, THF

EA 33HE 45 SFEE 1o s 7isd vie) Zo], 2-(1-(olu=re) Al Z 2 ) oL EAF (2.0g, 11.7mmol),
DMAP (1.71g, 14.0mmol) 2 918} =10 (2.63mL, 14.0mmol) ZEE AZateich. #A 1A (2.1g, 58%). H
NMR (600MHz, CDCls) & 6.40 (s, 1H), 3.25 (d, J = 7.2Hz, 2H), 2.26-2.24 (m, 4H), 1.63-1.61 (m, 2H),

1.50-1.41 (m, 7H), 1.29-1.23 (m, 13H), 0.85 (t, J = 7.2Hz, 3H). ESI-MS (m/z, %): 310 (M-H, 100).

(e) 2-(1-(Hiztopu| =) A S 2 HH) A EA (FFHE 5)9 #4

o) O
OH L OH
HoN CgHig”~ Cl CgHyg H
O - O
DMAP, THF

XA 33HE 55 SFEE 1o uEl Zisd vie) o], 2-(1-(olumme@) A Z 2 A ) oL EAF (2.0g, 11.7mmol),
DMAP (1.71g, 14.0mmol) 2 &3} u|z+e Y (2.89ml, 14.0mmol)ZH-E A3 ch. WA 1x (1.7g, 45%). 'y
NMR (600MHz, CDCl;) & 6.33 (s, 1H), 3.25 (d, J = 6.6Hz, 2H), 2.26-2.24 (m, 4H), 1.63-1.61 (m, 2H),

1.50-1.41 (m, 7H), 1.29-1.23 (m, 15H), 0.85 (t, J = 7.2Hz, 3H). ESI-MS (m/z, %): 324 (M-H, 100).
(f) 2-(1-(FHZkH =) A S2FA) A EAR (FFE 6)9 T4
O

) )]\
H,N CO,H PR CioHo”™ N CO,H

DMAP, THF
T4 F3HE 62 SigE 1o uisl visE wpelh Zo], 2-(1-(elvwwE) AIFEIA)IHEL (2.0g,
11.7mmol), DMAP (1.43g, 11.7mmol) 2 &3} $ulzFed (2.14mL, 9.7mmol) ZFE] Azt WA =] 3=
Al 31 A (1.5g, 45%). 1H NMR (600MHz, CDCls) & 6.31 (s, 1H), 3.25 (d, J = 7.2Hz, 2H), 2.26-2.24 (m,

4H), 1.63-1.61 (m, 2H), 1.53-1.41 (m, 7H), 1.29-1.23 (m, 17H) 0.85 (t, J = 6.6Hz, 3H). ESI-MS (m/z,
%): 338 (M-H, 100).
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[0273]

[0274]

[0275]

[0276]

[0277]

[0278]

[0279]

[0280]
[0281]
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(2) 2-(- (= ol =) A S 2 H) A EAR (3= 7)9 &4

0 O
H2N COzH C11H23)]\C| C11H23 H COzH

DMAP, THF

FA BgE 7S S 1o s Zie® vkek o], 2-(I-(oprmmE) Al F R ) ok EAE (2.0g, 11.7mmol),
DMAP (1.43g, 11.7mmol) % %3} =dzA(2.3ImL, 9.7mmol)ZH-EH AZstdch. WA yjx] 3| 51
(1.8¢, 53%). 'H NWR (600MHz, CDCls) & 6.43 (s, 1), 3.25 (d, J = 6.6lz, 2), 2.26-2.24 (m, 4H), 1.63

1.59 (m, 2H), 1.50-1.39 (m, 7H), 1.30-1.23 (m, 19H), 0.85 (t, J = 7.2Hz, 3H). ESI-MS (m/z, %): 352 (M-
H, 100).

(h) 2-(1-((4-mE ol =)HE)A E2F )M ER (B3HE 8)9 IA

0 @]
SOCl,
—_—
WOH CH,Cl, Cl
/6\COZH
/\/Y\)L C02H

DMAP, THF

CHCl, (15mL) Z9] 4-"€ SEHF (1.5g, 9.47mmol) &H& 5 &< A2olA SOCL, (2.07nL, 28.4mmol)E 4]
7vsh AEskgieh. 1§, 9bgE 3AIRE Eek # shEskelth WS Aeo® AN T, g B Feke
SOCLE hstatell A|Azte], A QL AZA, WAA 4-vE A3t S ds AJrt. %A 3= 8& 3=
1o sl 71&E vieh o], 2-(1-(oprm=me) A ZF 2 A ) oA EAL (2.6g, 15.1mmol), DMAP (1.8g, 15.1mmol)
9 237 vAA 4-vE dst SEedmRE Azatgith. A 99 (1.4g, 35%). H NMR (600MHz, CDCly) &

6.23 (brs, 1H), 3.25 (d, J = 6.6Hz, 2H), 2.29-2.23 (m, 4H), 1.68-1.62 (m, 1H), 1.53-1.37 (m, 10H),
1.30-1.19 (m, 8H), 1.12-1.08 (m, 1H), 0.88-0.85 (m, 6H). ESI-MS (m/z, %): 310 (M-H, 100).

(i) 2-(-(C-Z2dAgolr| =) dE)AIE2 AL ) LER (BFE 9)9 #A
\\:>_<O SOCl, b_{o
OH CHJ.CI, cl
HzN/ij\COzH o
\O)Lutﬁccw

DMAP, THF

FA FRHE 95 SHEE 1ol dis 7l wbel o], 2-Z 2 Mt (5g, 34.7mmol; BHehE 89 AlZolA ARE
H 4-vE 035} Sete o] s ZlsE wpel o] Ax), 2—(1—(0}Ul+ﬂ1%)f\1%i@4e‘)OMlE*& (7.1g,
41.6mmol) @ DMAP (5.08g, 41.6mmol) 23-E] AZalgch. WAl X 3w 34 (3g, 20%). H MR (600Miz,
CDCl3) 6.35 (s, 1H), 3.26 (d, J = 6Hz, 2H), 2.26 (s, 2H), 2.18-2.12 (m, 1H), 1.62-1.23 (m, 18H), 0.91-
0.89 (m, 6H). ESI-MS (m/z, %): 296 (M-H, 100).
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[0282]

[0283]
[0284]

[0285]

[0286]
[0287]

[0288]

[0289]
[0290]

[0291]

[0292]
[0293]
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(3) (9)-3-(Aatelm=vd)-5-HLd A (3FE 10)9 FA

O

\7// DMAP, THF i\r/

EA FFE 10 3= 19 v 7lsd vkep Zol, (S)-3-(o}r=de)-5-wd &t (2.0g, 12.6mmol)
DMAP (1.50g, 12.6mmol) 2 o1&} 12k09) (1.40mL, 10.5mmol) Z5-E] AZ5t%ch. 4 29 (1.0g, 40%). H
NMR (600MHz, CDCl3) & 6.08 (s, 1H), 3.36-3.31 (m, 1H), 3.20-3.15 (m, 1H), 2.33 (dd, J = 4.2, 15Hz,

AN
HoN™ Y “COpH  CsHii™ Cl Can)LH/\;/\COzH

1), 2.24 (dd, J = 7.8, 15Hz, 1), 2.19 (t, J = 7.8Hz, 2H), 2.09-2.04 (m, 1H), 1.70-1.59 (m, 3H),
1.30-1.23 (m, 4H), 1.18-1.16 (m, 2H), 0.89-0.85 (m, 9H). ESI-MS (m/z, %): 256 (M-H, 100).
(k) (8)-3-(F&otr|=md)-5-wd At (SFFE 1) FA

O

NN
H2N i CozH CGH13)J\C| C5H1 )I\N/\/\COZH

Y DMAP, THF \[/

¥A FFE 115 3= 19 s 7lsd vk} Zol, (S)-3-(o}r=ve)-5-wad &t (2.0g, 12.6mmol)
DMAP (1.50g, 12.6mmol) @ <13} ke (1.60mL, 10.5mmol)ZH-E] A=xsgrt. T4 o< (0.9g, 32%). b
NMR (600MHz, CDCls) & 6.07 (s, 1H), 3.36-3.32 (m, 1H), 3.20-3.16 (m, 1H), 2.32 (dd, J = 4.8, 15Hz,

1), 2.24 (dd, J = 8.4, 15Hz, 1H), 2.19 (t, J = 7.8Hz, 2H), 2.10-0.04 (m, 1H), 1.70-1.59(m, 3H), 1.30-
1.23 (m, 6H), 1.18-1.16 (m, 2H), 0.89-0.84 (m, 9H). ESI-MS (m/z, %): 270 (M-H, 100).

(1) (8)-5-mlE-3-(F&otu| = d) At (FFE 12)9 A

X

HZN/\:/\COZH C7H15 Cl

Y DMAP, THF Y

XA ggE 125 SRHE 19 tiE 7ls" kel gZol, (9)-3-(opr|n=wd)-5-wE A (2.65¢, 16.6mmol),
DMAP (2.03g, 16.6mmol) 2 <3} 2€te < (2.39mL, 13.9mmol)ER-E] A Fsttt. A 2 (0.9g, 22%).

MR (600MHz, CDCl3) & 5.95 (brs, 1H), 3.39-3.35 (m, 1H), 3.23-3.19 (m, 1H), 2.35 (dd, J = 4.2,

14.4Hz, 1H), 2.28-2.20 (m, 3H), 2.11-2.05 (m, 1H), 1.70-1.62 (m, 3H), 1.31-1.16 (m, 10H), 0.92-0.87
(m, 9H). ESI-MS (m/z, %): 284 (M-H, 100).

(m) (S)-5-PlE-3-(xdotv|Evd) a3t (B3FE 13)9] A

o] )OJ\
HoNT Y COH CSHW)]\CI Cerrr” "N Y7 COH

\( DMAP, THF \l/

XA FRHE 135 E 1o uid Zisd vkel o], (S)-3-(onwE)-5-we ikl (2.0g, 12.6mmol),
DMAP (1.84g, 15.1mmol) 2 933} =9 < (2.83mL, 15.1mmol)ZH-E A|=3tgch. 392 w1z (1.6g, 42%).

' NMR (600 MHz, CDCls) & 5.95 (s, 1H), 3.37-3.33 (m, 1H), 3.21-3.16 (m, 1H), 2.32 (dd, J =4.8, 15Hz,

1), 2.24 (dd, J = 7.8, 15Hz, 1H), 2.19 (t, J = 7.8Hz, 2H), 2.08-2.02 (m, 1H), 1.67-1.59 (m, 3H),
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[0294]

[0295]
[0296]

[0297]

[0298]
[0299]

[0300]

[0301]
[0302]

[0303]

[0304]
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1.28-1.12 (m, 12H), 0.89-81 (m, 9H). ESI-MS (m/z, %): 298 (M-H, 100).
(n) (S)-3-(Hztelm=dd)-5-HE AL (FFE 14)9 TA
0O O

/\/\
H>N Y CO,H
2 z 2 CgH1g)J\C| CoHig

DMAP, THF \(

BA 3EE 142 3EE 1o tiE) 71E" wkel o], (S)-3-(ofvmmE)-5-wedalal (2.0g, 12.6mmol),
DMAP (1.84g, 15.1mmol) 2 <3} w2zt (13.10mL, 15.1mmol) ZH-E] A|=x&}gith. 3wl 11z (2.0g, 50%).

' NMR (600MHz, CDCls) & 5.96 (s, 1H), 3.36-3.33 (m, 1H), 3.19-3.17 (m, 1H), 2.33 (dd, J = 4.8, 15Hz,

1), 2.24 (dd, J = 7.8, 15Hz, 1H), 2.19 (t, J = 7.2Hz, 2H), 2.09-2.02 (m, 1H), 1.70-1.59 (m, 3H),
1.27-1.22 (m, 14H), 0.90-0.81 (m, 9H). ESI-MS (m/z, %): 312 (M-H, 100).

(0) (8)-5-mlE-3-(Ztztotu| = d) At (FFE 15)9 A

H,N~ " COo,H C10H21)l\0| C1oH21/lLH/\;/\002H

Y DMAP, THF Y

EA S3HE 155 SgtE 1o uiE] isd kel Zeol, (S)-3-(obvwmHE)-5-we &Lkt (2.0g, 12.6mmol),
DMAP (1.5g, 12.6mmol) % <33} Ldizted (2.3mL, 10.5mmol)=ZHE A ZFsFTE. FA oA (1.2g, 35%). 'y
NMR (600MHz, CDCls) & 6.02 (s, 1H), 3.36-3.32 (m, 1H), 3.20-3.15 (m, 1H), 2.32 (dd, J = 4.2, 14.4Hz,

1), 2.24 (dd, J = 7.8, 14.4Hz, 1H), 2.19 (t, J = 7.8Hz, 2H), 2.10-2.04 (m, 1H), 1.70-1.59 (m, 3H),
1.30-1.22 (m, 14H), 1.18-1.16 (m, 2H), 0.89-0.84 (m, 9H). ESI-MS (m/z, %): 326 (M-H, 100).

(p) (S)-3-(=yFtoln =dvd)-5-w D &AL (35E 16)9 A
o 0

HNT"con  Critd™ Cl CﬂHgg)J\m/\:/\cozH

Y DMAP, THF Y

XA FRHE 165 3E 1o i Zisd vkel o], (S)-3-(onwwE)-5-we @ikl (2.0g, 12.6mmol),
DMAP (1.50g, 12.6mmol) % <3} =zt (2.50mL, 10.5mmol)ZH-E A=xstch. WA 31z (0.7g, 19%).

' NMR (600MHz, CDCl3) 6 6.02 (s, 1H), 3.35-3.32 (m, 1H), 3.20-3.17 (m, 1H), 2.32 (dd, J = 10.2, 15Hz,

1), 2.24 (dd, J = 7.8, 15Hz, 1H), 2.18 (t, J = 7.8Hz, 2H), 2.10-2.04 (m, 1H), 1.70-1.58 (m, 3H),
1.27-1.23 (m, 16H), 1.18-1.16 (m, 2H), 0.89-0.84 (m, 9H). ESI-MS (m/z, %): 340 (M-H, 100).

(@) (S)-5-mE-3-((2-Z=ZHA ol =)we) It (2 17)9 FA4
OH CHsz cl

HoNT " COLH

\( O
DMAP, THF _\(
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[0305]

[0306]

[0307]
[0308]

[0309]

[0310]
[0311]

[0312]

[0313]
[0314]

ZIHSd 10-2017-0048313

BA FE 178 FFE 19 U3 7)EE npe) o], 2-Z2IFEril (2g, 13.8mmol; 3EE 89 XA A}
S5 4-vE g3 SEede] i risw® wiel Ho] Ax), (S)—B—(O}‘ﬂLﬂl%)—S—ﬂl%?ﬂ‘ﬂ‘}"P (2.6g,
B AZ3hch. A8 99 (1.1g, 28%). H NMR (600MHz, CDCls)

i

16.6mmol) = DMAP (2.0g, 16.6mmol)=

6.07 (s, 1H), 3.38-3.34 (m, 1H), 3.21-1.18 (m, 1H), 2.33 (dd, J = 7.2, 15Hz, 1H), 2.25 (dd, J = 8.4,
15Hz, 1H), 2.08-2.05 (m, 2H), 1.70-1.62 (m, 1H), 1.60-1.53 (m, 2H), 1.40-1.36 (m, 2H), 1.31-1.23 (m,
4H), 1.18-1.15 (m, 2H), 1.89-0.85 (m, 12H). ESI-MS (m/z, %): 284 (M-H, 100).

(r) (O-N-(2-(2-&2V Ed-1-d)Fa2 D) Aot = (FF= 18)9] F4

\ O
H =
H CsH N A
2 ré con s Sy IR
NaH, THF 60 O

THF (30mL) &9 (S)-2-(2-FA¥Fejd-1-d)Fehobr| = (2g, 11.7mmol)e] FENE 0Tl Nall (Pjv]zed
% l.4lg, 35.2mol, 60%) 2 A7tslH Aot Hee Ao $EAZ & F, F7IR 308 F wntal
k. HhES 5% E)t 0TlA THE (10mL) Fo] dgh e (1.94nL, 14.1mmol) = #7FsH A28k, W
TS AeoR FeAZl %, v (16h) mwkekelth. WHES HO0 (200mL)E AR F, BAPES EtOAc (2 x
150mL) 2 FZ33t. 2%d #7158 994 (3 x s5omb)2 AHIT F, A% (Na,S0)A 713, 7Hetatell, A
A, WAA BEE %, A7) MABAES AR e Al ARetE Y] (EtOAc: FAF, 1:1)el
ola] AAlstel, ABA o A=A, A FFE 18 (0.65g, 21%)S AUTH. H NR (600MHz, CDCI;) & 8.85 (s,

o)

—

1H), 4.55 (dd, J = 3, 9Hz, 1H), 3.42-3.38 (m, 2H), 2.63 (t, J = 7.2Hz, 2H), 2.46-2.42 (m, 2H), 2.07-
2.03 (m, 2H), 1.97-1.93 (m, 1H), 1.71-1.59 (m, 3H), 1.30-1.28 (m, 4H), 0.91-0.85 (m, 6H). ESI-MS (m/z,

%): 269 (MH, 100).
(s) (S)-N-(2-(2-&2¥EFd-1-d)Faed)Astoln= (3FE 19)9 FA
o)

~
HzN\n/\ \5 CeH13)J\C| CGH13\H/H\H/?\I\‘I§O
NaH, THF O O

EA 3EE 192 3IFE 189 s 71<d uvlkel o], THF (30mL) 2] (9)-2-(2-%43Edd-1-Y)F eoln
= (2g, 11.7mmol), NaH (md)2ted = 1.41g, 35.2mmol, 60%) 2 <33} Ferod (2.18mL, 14.1lmmol)ZH-E
1

Azstgh, A8k o9 (1.7g, 51%). H NMR (600MHz, CDCls) & 8.75 (s, 1H), 4.53 (dd, J = 2.4, 6.6Hz,
1H), 3.41-3.38 (m, 2H), 2.64 (t, J = 7.2Hz, 2H), 2.46-2.42 (m, 2H), 2.06-2.02 (m, 2H), 1.99-1.92 (m,
1H), 1.73-1.58 (m, 3H), 1.33-1.23 (m, 6H), 0.92-0.85 (m, 6H). ESI-MS (n/z, %): 283 (MH, 100).

(t) (S)-N-(2-(2-5&¥Ed-1-D)Faed) v = (FEE 2009 F4

H 5// O
HZN\n/\ é C7H15 Cl C7H15\”/N\n/:\|\fi§
(0] (0]

NaH, THF

EA gEE 205 3sHE 189 diE sis® wiel Fol, (9)-2-(2-AdFEId-1-d)FElolu= (2g,
11.7mmol), Nall (P& e ¥ ZF 1.41g, 35.2mmol, 60%) ® F3} =eted (2.43mL, 14.1mmol) ZHE A|Z3}A

th. A8 99 (0.375g, 37%). H NMR (600MHz, CDCly) & 8.76 (s, 1H), 4.54-4.51 (m, 1H), 3.41-3.38 (m,
oH), 2.64 (t, J = 7.20z, 2H), 2.46-2.42 (m, 2H), 2.07-1.95 (m, 3H), 1.71-1.56 (m, 3H), 1.30-1.22 (m,
8H), 0.90 (t, J=7.2Hz, 3H), 0.85 (t, J=7.2Hz, 3H). ESI-MS (m/z, %): 297 (MH, 100)
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[0319]
[0320]

[0321]

[0322]
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[0325]
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(W) ($)-N-(2-(2-S 45 FHU-1-9) PR D) ol n| =(HFE 21)9] G4

HZN\H/»\ L:f} CsH17 CBH17\H/H\H/;\ L:f>
o

NaH, THF

EA BEE 212 3stE 18d diE sis®E wiel Fol, (9)-2-(2-A4AdFEIdU-1-d)FElolu= (2g,
11.7mmol), NaH (W&o = 1.41g, 35.2mmol, 60%) E ¢33} =12 (2.65mL, 14.Immol)ZHE A 23}

oh, A3 29U (2.163g, 60%). ' NMR (600MHz, CDCls) & 8.77 (s, 1H), 4.55-4.52 (m, 1H), 3.41-3.38 (m,
2H), 2.64 (t, J = 7.2Hz, 2H), 2.46-2.42 (m, 2H), 2.07-1.95 (m, 3H), 1.71-1.58 (m, 3H), 1.30-1.22 (m,
10H), 0.90 (t, J = 7.2Hz, 3H), 0.85 (t, J = 7.2Hz, 3H). ESI-MS (m/z, %): 311 (MH+, 100).

(V) (8)-N-(2-(2-S&vEd-1-D)F e d)dzteln = (FE 22)9 F4

/
_ z O
HzN\n/'\Né CQH19)]\C| CQHW\[]/H\H/:\Né
ar, O O

A stekE 228 e 18 dWaEll ried wkek Zol, (§9)-2-(C-FadEdd-1-d)F e = (2g,
]

11.7mmol), Nal ("¥l#eYd F 1.41g, 35.2mmol, 60%) % <F3} w=wted (2.9mL, 14.Immol)ZH-E
Az, A% 29 (1.98g, 52%). H MR (600MHz, CDCly) & 8.73 (s, 1H), 4.54-4.51 (m, 1H), 3.40-
3.38 (m, 2H), 2.64 (t, J = 7.20z, 2H), 2.46-2.43 (m, 2H), 2.07-1.95 (m, 3H), 1.72-1.58 (m, 3H), 1.30-
1.23 (m, 120), 0.91 (t, J = 7.2Hz, 31), 0.85 (t, J = 7.2Hz, 3H). ESI-MS (m/z, %): 325 (MH', 100).

(w) (8)-N-(2-(2-54¥Egd-1-A)F 2 )2 Ho =(FFE 23)9 A

N
HzN\[(\é C10H21 cl C10H21\[]/N\”/:\'\‘1§
o O

NaH, THF

EA SFE 235 StE 18 s visd wkel o], (S)-2-(2-FAFEFH-1-d)FEelr = (2g,
11.7mmol), NaH (mdl&e.d = 1.41g, 35.2mmol, 60%) 2 A3 uzted (3.35mL, 14.1lmmol)=ZEF-E A x5}

Sk, WA g1 s 3 A (1.6g, 39%). I NMR (600MHz, CDClz) & 8.72 (s, 1H), 4.52 (dd, J = 3, 9Hz,

1), 3.39 (dt, J = 1.2, 7.8z, 2H), 2.64 (t, J = 7.8Hz, 2H), 2.46-2.43 (m, 2H), 2.09-2.02 (m, 2H),
1.99-1.93 (m, 1H), 1.72-1.68 (m, 1H), 1.62-1.58 (m, 2H), 1.30-1.22 (m, 14H), 0.92-0.89 (m, 3H), 0.88-

0.85 (m, 3H). ESI-MS (m/z, %): 338 (MH, 100).

(x) (8)-N-(2-(2-§4¥Ed-1-)F B ) =zt = (F3FE 24)9] F4

~ o
H 3
HQN\n/\ é C11H23 Cl C11H23\[]/N\[]/\N
NaH THF o) o)

¥A4 3tgtE 245 31E 189 W& 7is® vl 2ol (9)-2-(2-SAF EU-1-Y) Pl = (2g, 11.7mmol),
NaH (M2 o.d = 1.41g, 35.2mmol, 60%) = <33} 6|zt (3.10mL, 14.1lmmol)EF-E AZsIrE. WA

HV]ﬂ@ﬁjﬁﬂﬂﬁg4%)1HWR%%MLCmb)6875@,ML453M¢J=2A,%LIM,&%

(m, 2H), 2.64 (t, J = 7.2Hz, 2H), 2.46-2.43 (m, 2H), 2.07-2.04 (m, 2H), 1.98-1.95 (m, 1H), 1.72-1.68
(m, 1H), 1.61-1.58 (m, 2H), 1.30-1.23 (m, 16H), 0.91 (t, J = 7.8Hz, 3H), 0.85 (t, J = 7.2Hz, 3H). ESI-
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[0327]

[0328]
[0329]

[0330]

[0331]

[0332]

[0333]
[0334]

[0335]

[0336]

[0337]

[0338]

ZIHSd 10-2017-0048313

MS (n/z, %): 353 MH', 100).

) 4-NDN-($)-2- (2SI FFW-1-D) 2 &0 U) SBolv| = (I FE 25)9] T4

o A é l/“o‘ ng\/\m mﬂé

NaH, THF

A StE 258 SEE 18 dlEl Yisd ulel Zo] (9)-2-(2-EATEFd-1-¢)Feeln| = (3.56g,
20.89mmol), NaH (W29 % 1.95g, 51.08mmol, 60%) 2 4-o|€dd3} =€lo é‘r%% 8o Wil 71&9 ub
o} o], 4-Ed&KEAF (4.4mL, 23.21mmol) 2 @3 Hed (5.0mL, 69.65mmol)ZH-E Ax)ZHE

Az, A8 99l (4.9g, 72%). H MR (600MHz, CDCly) & 8.67 (s, 1H), 4.51 (dd, J = 2.4, 6.6Hz,

[e]

11

1H), 3.38 (t, J = 7.2Hz, 2H), 2.64-2.61 (m, 2H), 2.46-2.43 (m, 2H), 2.07-2.05 (m, 2H), 2.02-1.95 (m,
1H), 1.75-1.65 (m, 1H), 1.57-1.55 (m, 2H), 1.28-1.20 (m, 9H), 0.90 (t, J = 7.2Hz, 3H), 0.86 (t, J =

4.20z, 31), 0.82 (t, J = 7.2Hz, 3H); ESI-MS (m/z, %): 325 (MH+, 100) .

(z) ()-4-FEHN-(2-(2-2AHETU-1-A) R A E2AA-1-FI2EAH =(FFE 26)9] FA

C4H
\; 0 ae cl C4Hg ~ o
H2N\n/'\,\\l§ Ho:
o)
o ISy

NaH, THF

A FFE 265 SHE 180 sl vie® wkek o], (S)-2-(2-%& 1 g d-1-) FEholr| = (3.13g,
18.38mmol), NaH (Mu|Ze.d = 1.85g, 48.46mmol, 60%) Z 4-REXNZF2Zdx-1-93} 7tRd (33L& 89 df
a]ﬂ%%ﬂw}ﬁﬂ,4$%ﬂ§iﬂ&ﬂﬁF”“”F$5g18%md)m<mﬂﬂoé(4ML56%md)
ZRE Az)25E A2 WA 14 (3.95g, 64%). H NMR (600MHz, CDCly) & 8.81 (s, 1H), 4.55 (dd,
J =6.0, 9.0Hz, 1H), 3.44-3.38 (m, 2H), 2.65-2.55 (m, 1H), 2.45-2.41 (m, 2H), 2.05-1.77 (m, 8H), 1.42-
1.38 (m, 2H), 1.26-1.10 (m, 7H), 0.92-0.75 (m, 8H); ESI-MS (m/z, %): 337 (MH , 100).

AAld 20 A7 AR EE d5se 6-Hz FARTA T2 2l §&
1. ;Hg_ w HlH

APHow to]H(naive)d F7 (D-1 u}9-2F o]E AFolA A&t oF& T H|gF AAT ¥, &4
Zra A= (BCT #4 578005 Ugo Basile) & &3, BE mlf-2o] 7] A= (6Hz,
3%, 32mA)& 7hakgint. dn] AL olgfg A= steuE L, 9540 tiERw s
ok shte] oA HorE AHAEEE WS Frdves AS g5k V1A F
A, gug A ™, 2E$-B wE (straub tail), 915F &% (lateral head movement). A=F A&

3 RE %ol HF UehA @ A, BEEA AYEdnr. A dx Tz 9§,
AN EA Dol e BEE =Y Zd 3gE FaHS 533N,

)

[
2 fo
>

o

&= 1ol & g glkol, shgtE 4 A (150-600mg/kg IP; 1 A1ZE Aol osf, a2t dAAE] Fol-ud
7 HAem, 600mg/kgel 3= 47F IP Agld EE vhe-27F BEEAT. BluEA, A
2ollA, BE vke-ae 61z A 5, 3ASs YERIIYE. 600me/kgol shebE 47F A AddE ¥,

T 20l & 5 Qo] seke 14 dAE (75-600mg/kg 1P R AT A= 1 AR AA Dol ofs, & dAAE
of Fol-dd Ha7h FEEAer, 300-600mg/kee] ShehE 147F IP APl EE vhe-A7F BEEAT. HlAE
A, HElE (Veh) 2 Aeld vhe-2olA, e vhg-2s 6-Hz A 5, 22 Yedslt.
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[0340]

[0341]

[0342]
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[0346]

[0347]

[0348]

[0349]

[0350]

[0351]

SIHS31 10-2017-0048313

T 39M & F d%o], FFE 21 A (75-600mg/kg 1P L AT AR, 1 AZE AAzDel o9&, w2 WAl E
o] Fol-#d TavF FEEAe™, 300-600mg/kgd] & 217F IP AEE EE vfg2vt HEHQIT. HaR
A, BEE (Veh) 2 APE vpezoA | RE vle2E 6-Hz A= 5, 2S ehfQle.

T 4o & F %o], F3E 22 AAY (75-600mg/kg 1P E AT AR; 1 AZE AAzDel o9&, whz wAE
o] Fo-#d #ZAVF AR, 600mg/kee] FE 2271 [P AH® EE nfg-27t HIFHQTH H ]
H3E (Veh)Z Agld vpg-2old, BE vpg-2E 6-Hz A= 5, 2238 Yelhydt.

H
f
>

= 5ol & = glwol, 3§ 25 dAE] (37.5-600mg/kg 1P R AT AE; 1 AR A o, a2
e Fol-v¥ a7t fEE e, 300 % 600mg/kge] SHetE 257 1P AelEl & w27t BRI EIIT
HlRLRA, HEE (Veh) 2 H2® whf2oA], BE w923 6-Hz 2= §, 323E Jepfolt

= T d%o], 3= 26 AAY (37.5-600mg/kg IP L AT AR 1 A Aol o&), L& Ay
&9 Fol-a At fFEEgdon, 300 2 600mg/keel SEE 260] 1P AE RE vhe-27b HEEHJTH ¥
i = (Veh) 2 X ul92oA], RE ul$xE 6-Hz A5 &, 229 el ),

AAld 30 w2 B AYOlA, B3HE 20, 25 B 269 A3

1. 4
BE AT, F3 uke-2 (AF 20-402) 8 AHESEITE. B1719] 47k A Al F shutell A, w2 E ARE
skolth: ol ®7

7 W (ES) A9, AdanEdE v
; ,

i 9 (scPTZ) Alg, 6Hz A= (6Hz) = w=+
ZHd ok (AED)o] & Algo=

_]

(e}

= AEEA % N8 T Hojr st

lo ®
+
o

L3 3 2
oA, dA TAE BE AEDZF A4 (2, 9z A9l A B2, o5 A¥S A, Ald o
E Ee H3E UYFRTez A &, A2 Agte] AW T, dIFAE 47Fx @ Alg T shUR AEEHS
o AT, g == B3 U A2 9, AF dE EE HEEE 53 T FES A AZE 9y
(1-4) 5 ol wat Aldstdnh. A3 A9, 308 WX 447 AlololA WEE &= Qov, AFdHor AHA
g AIZFE 60%olth. At A mdlS Aesla, FEo] wE GAR s AY, HHorREH HIEHE A
o7 AF" 2A NHE FHsteE 49, AF A =gy, 5 A HEAMAY

A=z HAA 4 A2 (24 A7) 8 2210 Harvard &4X)S E8, 72 (D-1 vt$2o] A d7] =34
(45mA, &9 AIZF 0.2%, 60Hz)S 713Foith. ol8fdt A5 At >05%2] dl&at S2oA, Hd 22 23S F
Zglof gtk 2= dd 156% ol Hol 7 @zlo] YEhA] s A, BERA FoHn. IE g5S F
Hal7] 98, MES A9 oldel Ao AHe AlF oFE L= nF|EFS A Ay ol Ttk HAE A4

of mgaE, A8e ZA FAAAG,

F7 (D-1 vh9-2=o A EE (PIZ: 85mg/ke) S @Y I3t U AFs3Tt. o83t PIZ FoAE= >95%]
za &4 A AS fEdlor gttt PTZ 9 &, 522 S v ## AoX= V)i, 30% &
o X&H oz AU, 8 aFS FHEY A8, PIZ Fol A, 2A A, AF & e vFES
MNE A7 ol Tt T4 e uid X5 gyvF FEREAT. 308 #E L S, dre] 1A
AEe X3 A BFe] dE yelux @ A4S, BaEA gojwrl, @z WA PTZ FYHoR Ag
wy AE71E 715lth. 30 AlE 71kt FAA, REE AS, EBE HT A =dd A9, A¥8s
SA FAAHG

3. 6llz ANEEA L& AlF:

A1 74t A= (BCT R 57800; Ugo Basile)S &3, 7 (D-1 whg-2=o] 7] A= (6Hz, 0.2ms
8 AZF 3%, 32mA)E ekt oldd A= dEbvE e A= AW 30% dlol, >95%°] tlEa TE
oAlA, 3719 AEF T Hojx sty oz AHoHE AHATETAH WIS Frdlor gk |/ REA, g
g A 2™, 2EES-E wE, HE " (vibrissae tremor), &EF $%. dE %S =57 98,

oFE EE B[S ES M AE T RSt & w2 Ao A8 &

o}
of Z71e] RE FEe] A dEhbA &= e, RazA Adody. HF
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[0352]

[0353]
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[0356]
[0357]
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[0360]
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[0362]

[0363]

[0364]

[0365]

[0366]

[0367]

[0368]

[0369]

[0370]

[0371]

[0372]
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4. whex 7w R

o] AE S, FA (-1 vk (AT 20-40g) & AHESIT. Fal daks, 349 "AR o] Feldtk: (1)
782? WA A (kindling development phase), (2) 2 FEA/AEA ©Al, 2 (3) k= AIE ©A.

AA5E Hal A4 A= (4 A57] /9 221, Harvard DS E8 M A7) 4 (vF9-2 3mA, A8

AZF 3%, 60Hz)S S wl9-ol slslelch. olgdt A% AEE Aol w3 A= A #% uks

e 5ol &L (Bx) T4, SAE FrdiMs k. kg2l aFol o7 239 A=S HA 4r3tE

(AL Fa, md HG 25wt etk (5, o A 3 oF A=), diF 1Y Eet, sEES AT F

o 302 F #FE T wFor AYstre dAAR] e wEks dEhitid. oled A AT WstE
s

0= HEH EE WS G
1= g 7y A4
A% (head nodding) o #elel, Qehelel ey =@ €

2
3 = doielel AgE o FE

o wet B7hek .

WHE A e 24 ek, 3, 4 B 5 WAE YEhlE vhe2E S TER Aot wxd fad vt
AF(Matagne et al, 1998; Rowley et al, 2010)° 7]%3sle], ol& 10 UA 15¥ %, ephtof sk, Ay =
EE0] Aox 4] A% @A 3 WA 59‘44 zhs UeidlE 2SS, olEd TEES Ay Zog nEst
3, 2 AR FPAFL. AE5E 2597k, 3 WA 5 BAY AR EgEA &S FEES H §H FE=
st om, Aol Alletar, FSFARAZATE

2. HF AGY/A%Y @

OFE AALE 317] A, AR A Y] X&) kA A ] sk HLE

l = = f,:fsg 93\]:]' O]Zﬂ\% 7]%% H]'Q]' g’o]y UH
g 28 A ZREZS AN Aol A% glel, AW dAAel Ak 29 (A 109)& Fi Ao 94
sheith. ol vww a7hel A% wAlle] 3 VA 53 WAl YR vhest Agdola kdE 1% gElE 7
Ax Aew aaglon, seA ok AW da), FHAZG. o T WA A 1049 Ade o8, 4
Mol A4 o] 3 ulA 53 wate] UEhA @ vhest AT Alslela, ke

3. oA AlF e

FeEuRs $AZ, AF ok U dzT Azlel Aol 48 FolFe] AT s % W 5 AAE
olgstel, obE AYE WALk B2k @l Folw A4S glol, 2 WA 3d BAoR, kB AY U A
AT ok AR Qel, wlslE Folel ofal, o ASe AT F, okw Fel g, oF AFe st
Ak Azte] Aol Racine (1972) #7h Awd] weh, A% A5E WA AW HGE B vEEL

A, dek B 54l ARl e, Fojsigivt. ddHoem A AR 1A g o]l

&
%0
rlr
=
®
Uy
o
o

T 11-138 A<y w4z AN A, E 259 A AAE RAFET & 11-1394 &
T 250 3] wheaE s, Wel g dzwst vaske], Wae] Fagtt.

&
%0
rlr
=
®
Uy
o
o

= 14-162 demE 2 AFelA, S3E 269 A AE HolEr. &= 14-16004 &
= 260 o8 vhe-2E AAL s, B|s|S thEa ) Hlalske, %@]@igq_

E 12 A7 AgAlA, 33E 20, 25 2 269 EDSO #hS KA FT.
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[0373] RE Y&, 535 ¢ 53 292, M9 HE, 55 e 55 E9o] 19 AT FEEA EIFHEF
wHaksla fEA o AAEE A 2o AER I AFo] B AN FAxaA EIEHT, B 99 gof
7b B ogAel Axrdq dHE FA o2 Fod Aew AsE S, B AN ATEHE A
ol A7) gojol] I AorAM 753},

¥ 1
[0374] wpg-2 -zl mdl 33t 20 25 26
Fo A2 IP PO IP PO IP PO
6lz EC50 (mg/kg) 90 130 46 50 80 38
EC50 (mmol/kg) 0.3 0.44 0.14 |0.15 0.24 0.26
MES EC50 (mg/kg) >600 >600 397 [>600 >600 >600
EC50 (mmol/kg) >2.02  |>2.02 |1.22 [>1.85 [>1.78 [>1.78
ScPTZ EC50 (mg/ke) >600 >600 310|600 230 300
EC50 (mmol/kg) >2.02  |>2.02 0.95 |1.85 0.68 0.89
=9
EH]
100 - BIP .
O3+
80
60
O\o
40
20 - l
0 '

50 300 800 G*IX} PO
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k1
:
[\

100 -

80 |

60

40 |

20 -

80

60 -

40 -

20 -

KIP
™) o4+
veh 75 150 300 800
Xz
mIP
D27
WVeh 75 158 300 800
Hel
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k1
)
N

mIP

100 -
037

60 -

40 4

20 -

Ven 75 150 300 800
S

k1
g
%))

100 1

mP
80 1 03T

60

s %

40 -

20

Xz (mg/kg)
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k1
g
(@)Y

100

20

1
g
&

80 -

%

40 -

veh 375 75
Nzl (mg/kg)

150

m IP
037

300 600

Ha|

600
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40

20

1
g
©

100

80

60

%

40

20 -

Veh 75 150 300 600 300 300

Veh

Azl @) (an)
300 600
X2]
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<k
%0

e

Ra

o %

P

40 -

20 -

VEH

.
75

Xzl (mg/kg)

300

VPA

Veh

H T

150 300 800 800
Hel mg/kg) P
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ELS I

x| Azt

60 -

40 -

20

¥ T

1200 -

600 -

Veh

150 300 600 600 PO
X2| (mg/kg)

Veh
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