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Tsujino N and Sakurai T, "Orexin/hypocretin: a neuropeptide at the interface of sleep, energy
homeostasis, and reward systems.", Pharmacol Rev. 2009, 61:162-176; and Carter ME et al., "The brain

hypocretins and their receptors: mediators of allostatic arousal.", Curr Op Pharmacol. 2009, 9: 39-45

ZFa].

oMol £ 9 7Y AEHE - A2 #EFHAY (Chemelli RM. et al., Cell 1999, 98, 437-451).
HE 2¥2e HU FYste A 4" As 24, 7443, REN 9o AAA 7, 2 94 @45 FAE

=23}t [Kiwaki K et al., Am J Physiol Endocrinol Metab 2004, 286(4), E551-559; Piper DC et al., Eur

J Neurosci 2000, 12(2), 726-730; Samson WK et al., Acta Physiol (Oxf) 2010, 198(3), 313-324]. o
A=A e Ao ot Aoy, W Fok HAHRY. [dE E9], Lee MG et al., J Neurosci
2005, 25(28), 6716-6720; Mileykovskiy BY et al., Neuron 2005, 46(5), 787-798 Z+=]. g FTE2 Y

Hyd ) 289 A-FEE 35 F719 ZEel wet dEsEs Atk ol &4 A4 7 't Haeoltt
[Desarnaud F et al., Sleep 2004, 27(5), 851-856; Kiyashchenko LI et al., J Neurosci 2002, 22(13),
5282-5286; Salomon RM et al., Biol Psychiatry 2003, 54(2), 96-104; Zeitzer JM et al., J Neurosci 2003,
23(8), 3555-3560].

3E (2R)-2-{(19)-6,7-tIH EA-1-[2-(4-EF ZF o 2 g3 d)-o| & ]-3,4-t] 3| = 2-1l-o]| 2 F EH-2-

Mo E-2-sd-olH| Eolu| = (§02005/118548) ¢l ©]F (dual) Al &4 AelAUXEE, A3 EHS £
el sl AlFEAl Azt AA AFH &a5S HlT). HNEoA, 7] slgEe F49 44 2 3
7F E4< WHE (alertness) & #AAl7]E A, HSH REM 2 NREM 9 42b

(locomotion) <A} ®F9] 7+A
e F gEHor FUMAIIE Aow WA [Brishare et al., Nature Medicine

=
BN 2 AR Fol

2007, 13, 150-155].

AvzE, Ada f 2 ARl AFRFE s B Ve A S B e, WY B SR A el
AlzaEle] Fadt FAN JEzES AAg [Aston-Jones G et al., "Stress, eating and the reward
system." Brain Res 2010, 1314, 74-90; Sharf R et al., "Role of Orexin/hypocretin in dependence and
addiction." Brain Res 2010, 1314, 130-138]. Al e BB EU s =3 A 435ty
3l [Harris GC et al., "A role for lateral hypothalamic orexin neurons in reward seeking." Nature 2005,
437(7058), 556-5591, °F=o] RMAQl Foldl o= P82 94l B/E= OXR L3l SlojAd Ar14 wstE
oF7|%tt} [Kane JK et al., "Nicotine up-regulates expression of orexin % its receptors in rat brain."
Endocrinology 2000, 141(10), 3623-3629; Zhang GC, et al., "Long-lasting up-regulation of orexin
receptor type 2 protein levels in the rat nucleus accumbens after chronic cocaine administration." J
Neurochem 2007, 103(1), 400-407]. o], oAl Ay npeae BRaEd 2058 G4 AEEY] A4
A3, @ A mEd g AFE BT [Georgescu D et al., J Neurosci 2003, 23(8), 3106-3111;
Narita M et al., J Neurosci 2006, 26(2): 398-405]. Al oFste] OXR-1 F#l= 7k F-9] whAl-
2 ~EY2-F% $5 (reinstatement) [Boutrel B, et al., "Role for hypocretin in mediating stress-
induced reinstatement of cocaine-seeking behavior." Proc Natl Acad Sci 2005, 102(52), 19168-19173;
Smith RJ et al., "Orexin/hypocretin signaling at the orexin 1 receptor regulates cue-elicited cocaine-
seeking." Eur J Neurosci 2009, 30(3), 493-503; Smith RJ et al., "Orexin/hypocretin is necessary for
context—-driven cocaine-seeking." Neuropharmacology 2010, 58(1), 179-184], &3 F79 WA-F&= F&
[Lawrence AJ et al., Br J Pharmacol 2006, 148(6), 752-759] ¥ U=¥l 27}-%o] [Hollander JA et al.

Proc Natl Acad Sci 2008, 105(49), 19480-19485; LeSage MG et al., Psychopharmacology 2010, 209(2), 203-

riv

212] & FAAAY. OXR-1 A& w3t doeyl- @ FZ7A1-/% CPP o HAE A4 A7) [Gozzi A et
al., PLoS One 2011, 6(1), e16406; Hutcheson DM et al., Behav Pharmacol 2011, 22(2), 173-181], <#EAl
2oFgkele] ek 54 Wzsle] wd e WS 7FAAIZIYE [Borgland SL et al., "Orexin A in the VTA

is critical for the induction of synaptic plasticity and behavioral sensitization to cocaine." Neuron
2006, 49(4), 589-601; Quarta D et al., "The orexin-1 receptor antagonist SB-334867 reduces
amphet amine—-evoked dopamine outflow in the shell of the nucleus accumbens and decreases the expression
of amphetamine sensitization." Neurochem Int 2010, 56(1), 11-15].

8 RUEA SR P9 Bt 59 U TREZIA GBI FEE gaAE 2%E 2

[dS £9], Spealman et al, Pharmacol. Biochem. Behav. 1999, 64, 327-336; =+ T.S. Shippenberg, G.F.
Koob, "Recent advances in animal models of drug addiction" in Neuropsychopharmacology: The fifth

9% 5 dn
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[0009]
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[0011]
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generation of progress; K.L.Davis, D. Charney, J.T.Doyle, C. Nemeroff (eds.) 2002; chapter 97, pages
1381-1397 #=]. 3etE (2R)-2-{(19)-6,7-HH EA]-1-[2-(4-EZ ZF 2 E-Hd)-od]-3 4-U3| =&
-lH-o) 27w d-2-A }-N-vEd-2-s d-o}A| Eolu = (02005/118548) <1, ©]% LA 444 SrEluU2EE Y
IR 7T HE Hdox ey A& BTt [LeSage MG et al., "Nicotine self-administration
in the rat: effects of hypocretin antagonists and changes in hypocretin mRNA." Psychopharmacology
2010, 209(2), 203-212]. TrE o]F9 oAl 84 ¢teluyAEQ] N-vlol#d-2-L-1-{[ (1-H & -1
zolutE-2-d)sad ot -L-Z 5ot ==, 27 Z3Al o UIE-55S ASAIH L, AR FeAA
o telEtdl Fo] wHEe] o3 freFol ATA (%4 Wash) #H A (AAF W) WEE ARt
[Winrow et al., Neuropharmacology 2009, 58(1),185-94].

B b 5d eele 2AS u Axge] §4 s 9
) =

fr B
il

2

g 2 714 %m} @ 9w
A2 # Al o& 2Awt) [Sutcliffe, JG et al., " The hypocretins: setting the arousal threshold."
Nat Rev Neurosci 2002, 3(5), 339-349]. oA e AEHAV B2 84 Sl AsH B2 YA
S el A E ZHo MU= 7FsAde] vk [Y. Kayaba et al., Am. J. Physiol. Regul. Integr. Comp.
Physiol. 2003, 285:R581-593]. slxAdY/e A BE JH= obd AN FHo] 2EHA B 7o)
ol 7]eigtt}t [Furlong T M et al., "Hypocretin/orexin contributes to the expression of some but not
all forms of stress and arousal." Eur J Neurosci 2009, 30(8), 1603-1614]. 2EH A QRS Aa
AR B A el FES ME e FAQL, B AIE-AlRkE sk, AgA 9 g HEE ERE
At} [Chrousos, GP et al., JAMA 1992, 267(9), 1244-1252]. FA 2EY 2 wee A A&7 2
wustd v, dar nx A8 Ash, AvEs 2 WY 37 EE 2%, 44 0 Mo AR 7
& 9% /79 A¥E =

(suppl_1) S71-S76].

A2 9]
AE Fol, 2EAL (5, AUH 2EdAs Bt ANY sEds

OIO{I
g

st <= 2t} [Majzoub, JA et al., European Journal of Endocrinology 2006, 155

3EE (2R)-2-{(1S)-6,7-C]H| EA]-1-[2-(4-EF ZZ o 2 e-d)-o| & |-3,4-T] 3| = 2-1l-0| 27
NvE-2-sd-old Eoln = (W02005/118548) QI o]F @A &4 StElIUAEE, YEA =
2o stFo o wFo glojd AHdy WSS 74 A7tk [Furlong T M et al., Eur

P )

J

=

30(8), 1603-1614]. wEk, AVE 2EZ 2 AE ~Ef A Ao (PTSD) & H|E3 Bol=3} 71%—8— %J
A "2 Ty #AAH e ¥ e, 2A3dE FE & 2d: JE FH-As A ddy

(W02009/0047723) 4] &A= o]t}.

L AlzxEe mEI 2EysA-@E A& /wAg =25 e #odst (Berridge CF et al.,
"Hypocretin/orexin in arousal and stress." Brain Res 2009, 1314, 91-102). EA doA, ZE# 2
We 28 EIke olsh 2o AS/uA FT PFel U Agol HEHA S A, AF Hof, 0x, A8
W gl FHIUAEE 3IY 2T AT AAFA AEAA-FE F8E WAT & AT [Boutrel,
B et al., "Role for hypocretin in mediating stress—induced reinstatement of cocaine-seeking behavior."
Proc Natl Acad Sci 2005, 102(52), 19168-19173]. A7, 2Ed2s B3 e A5 Td st HAs)
E Fadded dojH Fe3 ek = Aoz FXFHo] 2t} (Koob, GF et al., Curr Opin Investig Drugs
2010, 11(1), 63-71).

%

AL wlEe] = Foldt 2y el B Aold V1A wE VIAES e vus AlLEe e T8 Aol
g4H Mz 719 w83 FoAAH nIp)AE7Y o8 AEI M 71 o7t o=
7oz F7F AlRdt. Mg 719 Zkolw) (priming) B A7t Sk, e B F¥el i it
719, % 2 ndd g5 B 7R S Alddd oju] 71942 Aol thdk LdrbHQl A Ag A sk,
oyt 719 ARdEe] AA A 1ot Aap 192 7ls-71A s, dAdd % Vs Y vEs
A3t 71 192 S B 7Y §5 Be AR AR ude ¥ 27 ddd Al dst
g Sl vg 9A ZrAs S SyEn FEHAM, g Ao Feol gee HEEAE 5 A

g7 7190l s A, oleX BUAT AHE Smol & 4 g, ot e Wdo] dHolEH
Av, 24 w1 d3d 5 Qo FEHAM, ATl Tl 7S dHEE 5 9l 7] GAl A,
A7) 71 Zetel dis) AZAd = v A7 719 A 719 Ad Ao B osjEshH o R Aol gt
g, & 4= dAHem Adhd o ARE 7ol fxehs ol g Aol mEw, Izt =
= 5A% Fa AR Ao R Y] 7)o SREve AS AR jioh 719 E9el 27 WA= e
7F A RS o)y Ee gF AR =9 §F 3 9 E kel BT a2 geola bt 7
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T8 9AZE 9§ oW 7z Etel A, oE B U < HAT 5 Uy AM, B4 5 ZEAAES
TH-o]EHQ HAo=Z AAbeE vl ) [R. Stickgold et al., Sleep-dependent memory consolidation; Nature
2005,437, 1272-1278]. gt B 7Y ZRAlRE VAo A4 A4 2 AAA e, odd gl
AA, d=stoluy EE §5o IS A= AR AAZIT. AAZ, 719 D BmE 7Y F5 &
ol 47l AWES Fa3s EAola, ol falgt ZEAAE WAk Fad A=W ofd7HA gl

=g A B vAE S F 7ol e (2R)-2-{(19)-6,7-H W EA-1-[2-(4-E EF 2 vd-vd )
g]-3,4-13| = 2-1H-0] 7] = -2-Y }-N-wD-2-F d-o} Eoju] = (§02005/118548, W02007/ 105177), ol
Q#HA 84 <ElAY2ER X3 HENA FHHE v} 9o}k, [H Dietrich, F Jenck, Psychopharmacology
2010, 212, 145-154]. H&o] 47 shete ofd®ol=-d A Tl EdaAY vhe2oAM F4
AgE 5 opdmol=-ulet (AB) o ¥ FE W okl AR = IAAS HAAZY [JE Kang et al.,
"Amyloid-beta dynamics are regulated by orexin 2 the sleep-wake cycle.", Science 2009, 326(5955):
1005-10071 . AB o ¥ Axze] FItolMe] FA dxslolmye] Wy Fad Apdow JHgddE.

29 dRbgo g FAE "opdRolE FAaA = A" & AR & dEslolM I A-[A|A, oo wel TF
2 719 EogA REEHE AA 7IEFelet AAA .

ox
N
)
i
rot
jus}
=
s
N
N
o

gol, 29 Al2TE A Vs, dAd FH-ZHd AbolE, oA #F, A H BAS
Z-3%} [Tsujino N, Sakurai T "Orexin/Hypocretin: a neuropeptide at the interface of sleep, energy
homeostasis, and reward system." Pharmacol Rev 2009, 61(2) 162-176]. QAL w3 AEY 2] gk
34 As4d 2 AE&H AAA weS FEE ol #®odt} [Zhang Wet al., "Multiple components of the
defense response depend on orexin: evidence from orexin knockout mice and orexin neuron-ablated mice."
Auton Neurosci 2006, 126-127, 139-145]. BE 379 923 9 54 g v Edd 7% Fele, £
g "R 2 AR ofvgt U A4 (EHS 2 IAuew), AE e AT W, 4 94 B d
Zolgd Ao #AA AN D AL AstE EFoR I} [Liu X et al., "Insomnia and hypersomnia
associated with depressive phenomenology and comorbidity in childhood depression." Sleep 2007, 30(1):
83-901. weba] . Al AlEL o7} Z1E el Tl 7@ & dvke ek 2AVE SR of
g 50, $&5 AV} CSF 28940 F3odA] £33t dd WEsS BHAtE AkAA e A7 ) [Salomon
RM et al., Biol Psychiatry 2003, 54(2), 96-104]. 25 AAF BddA, e¥ilo] g dEETE
o] v, & o] YEANA 23 AT FEe F=oA fFvb Ay el Sk et
o] A#Ado]l =Wt} [Feng P et al., "Changes in brain orexin levels in a rat model of depression
induced by neonatal administration of clomipramine." J Psychopharmacol 2008, 22(7): 784-791]. A
&S 2EYS vhes REle 3 2 A A A8 Aole] &35k A AE B aeeA AR o
7] Ex wste] wbdze] AAE TSt [Nollet et al., "Activation of orexin neurons in
dorsomedial/perifornical hypothalamus and antidepressant reversal in a rodent model of $&3%."
NeuroPharm 2011, 61(1-2):336-46].

shgHE (2R)-2-{(19)-6,7-tIH| S5 A-1-[2-(4-EF EF 22 E-#d)-o ¥ ]-3,4-1 8| = 2-1l-0] 2 7] 5 -2-% }-
N-v|E-2-s -0} Eoln| = (§02005/118548) <1 ©]F L&Al | SFEfIYAEE g Hog FojA] npgi
F&T EdoA FEA-FAF A4S Fishe Aoz el [Nollet et al., NeuroPharm 2011, 61(1-
2):336-46]. QENE &4 AFH 9 A8S UM Aew BHd vk Y} [Tsujino, N, Sakurai, T,
"Orexin/hypocretin: a neuropeptide at the interface of sleep, energy homeostasis, and reward system."
Pharmacol Rev 2009, 61(2) 162-176]. F7re] #4424 RA, 2EdAE U4 Aes VIS 3o
HwkS oFr|sk 4= At} [Adam, TC et al. "Stress, eating and the reward system." Physiol Behav 2007,
91(4) 449-458]. o1Ztol A thale] dAA #BE rdel FE Fdle oF So] [W. Foulds Mathes et al.,
"The biology of binge eating"; Appetite 2009, 52, 545-553] ol 7]A}& o] QJt}.

=
B S

AHE  (R)-2-1(19)-6, - M HA-1-[2-(4-E 2 EF- 2o &) -0 9 ]-3,4-T] 8| =2 -11i-0] 27 591 -2-2 }-
N -2-d oAl Eobu] = (W02005/118548) Q1 o]Fo] 2l 84 FEfuYAE=, 54 WAl =F o
i WA wnE AEoN 2l A o od] fESE AdA BYRE wAAYE Qo AT W
Prud'homme et al., "Nutritional status modulates behavioural and olfactory bulb Fos responses to
isoamyl acetate or food odour in rats: roles of orexins and leptin." Neuroscience 2009, 162(4), 1287-
1298] .
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I 7R Ve F83 7T 98-S P § Adv=E HS H a3t} [Tsujino N and Sakurai T. Pharmacol Rev.
2009, 61:162-176; Carter ME, Borg JS and deLecea L. The brain hypocretins and their receptors:
mediators of allostatic arousal, Curr Op Pharmacol. 2009, 9: 39-45; C Boss, C Brisbare-Roch, F Jenck,

Biomedical Applications of Orexin/Hypocretin Receptor Ligands in Neuroscience, Journal of Medicinal

Chemistry 2009, 52: 891-903]. HA Al ~Ee Ade g FEHE fASES 4, 1A F duyA &
BE A3 A UES S 5 AEs. a1gske], o]e] Ve WHAA Yl ol AzZE, A, 7ol
A T FoFHo) H&éﬁﬂé—t— o] Al A7 Felet #4E s+ Ao

54 fE5gd sfohs 282 F&A QFEF Y ~ETE §102004/041807 o FAH o o, ol IHFES E
TEYU FEoE fFEA ] ojvE RES HFEHA o= 54 ZEY wFfoE fRAE HAM ¥
B E= 574 (S)-wiA] (configuration) = 3}8H4 Q°F dlojefro] 2ol FAH o] it} ay, olE 3%
B9 & A9 1% of /A=l A oF ATH7E, W02006/022442 = (R)-wiA] 33HE (R)-1-(4-F==2
WAl rd)-9Fed-2-7t 2 8 A -(4-F 2 2 - Jﬂé)—OFHIE% 233 U3 ELZRHOE  HI = ALolA
(DHODH) A1 3 #| 21 é‘r?&%g 7N A gkt otz 54 shehE: (S-1-(4-vEgulAdl £xd)-39Egd-2-7}25
AA-(3,4-t)F22-3d)-ol = (CAS Registry 77007-21-7); (S)-1-(4-HwgulAl-<Zd)-vSgd-2-7l=2 5

2A4b Hd-olu = (CAS Registry 73096-29-4); 2 (S)-1-(4-WlE@uldl & d)-v S d-2-7t2 544 (4-wd-
Hd)-ofu| = (CAS Registry 73096-28-3) = raEirel digt F2 MAA=ZA FAES b ["Plant
regulating compositions for modifying the acid content of citrus fruits."; Tsuruta, Terayuki et.al.,
US 4,217,130; "Pyrrolidine derivatives"; JP 55081857 (1980); (Kyowa Hakko Kogyo Co., Ltd., Japan)].

2 dge BY (-] sHAE FAA] QE 284 #EA9 H|(JH)HFE = SHEf Y AEZ A #8350
B3] W o, ol Ao, 2= Ao, oA 7)Ao, 7B Fofl, E AL o2 x3ta oAl A~
#HHE AW EE Fojlo] AEAA FAAHoZE f83 o Wi TEH sEov = I3ES AlFeiy.
HE 98], 33E R)-1-U-vSA A= d)-9 2 d-2-7t2 544 (3,5-HuE-gd)-olr| =& o]9] <
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[0210]



[0211]

[0212]

[0213]
[0214]

[0215]

[0216]
[0217]
[0218]
[0219]
[0220]
[0221]
[0222]
[0223]
[0224]
[0225]
[0226]
[0227]
[0228]

[0229]

SS50dl 10-1802726

TEYU EEME fFEA Y P, AHFd L-ZEA ﬂ%ﬂiﬂé»aEiﬁiﬂﬂt (1) & &9, o7
MeCN = DOM %, <¢17], o) DIPEA E= N-wgRZZo] £A) slor], #xdIaelo]= 2 9 2Lo|A
%%Nﬂm?,?@ﬂﬁlﬁ(mmUM‘”ﬁﬂM1%ﬁﬂL%§ﬁl*iﬂﬂE”Wiﬂ*ﬂ33§§ FEFoZH
g3 = Qo aEHE JhERgE dF o XA 3 & THF / Weke = 1/1 o &3 3 2 I3
4 1M NaOH 8918 A2ox H7tste] @48 4 i}, n A Abs A FA-d F 5t AAsE
At =F L-2EY SEohE JERAN FEA 4 & $£53515, o|& DM 7 22 &v) FolA &slista
NEt; = N-ME RE2Zn 22 7|2 AZs g oY 22y avoelEe e A4 o 1.2 7
o ojdd =4 5 & Mgt} HE 5E 6 & Ev 74 A3 9 AZvtEaYY GA Fo 5
g 5 9

0
ro ! foo :
cl ) I
R’/(ISl;O
H - H
N “R? N “R2
$ H
R1/CI|)§O 10 x HCI 9

spaka] (1) ©f shghEe] Az 2R Boe-L-Z&d (7) 2HE 88 34T = ded, 47]E D =
= MeN 7 22 guf oA &3l § 97], oo NEt; 3= DIPEA 5 N-vlER=Ed, SA3AQ o d
sRrIxavdelE 9 opdy {4 5 & H7lel 3T 5 At T4 Boc-Rod L-ZEY oldegel=
8 © 4 HA3-¢ B AmvtEHY] Fx ] Sol] & 4 At 39S 9 = AN HCl o2 gsal & A
oA et 8 & Ao rA 53 HE sItE 10 & AFA 9 & MeCN = DCM oF 22 84 &
ol 7], & E°] DIPEA = N-WdREZEH] EA] oA sxHIF2eo|E 2 & A2 vh-gA &
T4 Fa- B AAlste] Az = At

a9 A8

ofo] (9 B A7 7)ol AHEE

aq. 43 (aqueous)

BSA 287 4H7 (Bovine serum albumine)

cC g7t A A A7 A=nlE 23] (column chromatography on silica gel)

CHO Zar $2E WA (Chinese hamster ovary)

DCM a2z

DIPEA n-o&-tj-o] Az 2 golrl

DMSO U EFA =

ether Held oeHz

EtOAc old olAH | E

EtOH o ek

FCS S-elo} &4 (Fetal Calf Serum)

FLIPR HF 9 ZdolE #57] (Fluorescent imaging plate reader)
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[0230]
[0231]
[0232]

[0233]

[0234]
[0235]
[0236]
[0237]
[0238]

[0239]

[0240]
[0241]
[0242]
[0243]

[0244]

[0245]
[0246]
[0247]
[0248]

[0249]

[0250]

[0251]

[0252]
[0253]

[0254]

[0255]

SS=50dl 10-1802726

HBSS = 9HY & (Hank's balanced salt solution)
HEPES 4-(2-3| =5 A ol g ) -3 o] eh 3] - 1-o gh<2 EA4F

HPLC IS A Z2vtE2# 3 (high performance liquid chromatography)
LC Az g=2wtE2Y (liquid chromatography)

M 2% [mol L]

MeCN SN EYVEH

MeOH g

NS AeF A 2vEad Y (mass spectroscopy)

N w225 (normality)

NEts Egeldenl

rt A2

sat. xs3}

TFA EfEFoRoAER

THF Bl Eg}s| =2 F

uv Ape]Ad

1-3}3}

s71e] AAes ¥ owge] gueb 24 shgRel AxNe dAlsht, olo WEE A8 ABetA v

== 3712 EAo g 3}

LC-MS: DAD 2 MS AZ717F A=H Agilent 1100 Alg]=2 (MS: Finnigan 9 AFS=x}); A9 (4.6x50 mm, 5
um): Zorbax SB-AQ, Zorbax Extend C18 W=+ Waters XBridge C18; %7 (& AFHA &+ 3 A ) A}
£):

2

AR &2 A MeCN, €89 B: 4% TFA (0.4 mL/L), 5% W= 95% MeCN, % 4.5 nl/min; tg & o=

e At A 4 AW AZkEaE (0 o o8 EE NeON/E T R Gruel AL o gk
RP-Cie 7 AR AFESHE AlZE HPLC o) o8] AAw).

LC-MS-Z: 4%, FX: Waters Acquity Binary, Solvent Manager, MS: Waters SQ #%7”], DAD: Acquity
UPLC PDA HZ7], ELSD: Acquity UPLC ELSD. Z=: Acquity UPLC BEH C18 1.7 mm 2.1x50 mm (Waters), 50T
oA Acquity UPLC Column Manager oA 2=zd¥. a9 Al: H20 + 0.05% FA; B1l: AcCN + 0.05% FA;
A2: H20 + 0.05% TFA; B2: AcCN + 0.05% TFA. W el 2% B 98% B, 1.5 min ZF. frée 1.2
mL/min. AZ: UV 214nm 2 ELSD, Z MS, tg & o2 A&

.

o

A R (D o) BUEY AZE AT D8 P
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[0256]

[0257]
[0258]

[0259]

[0260]

[0261]

[0262]

[0263]
[0264]

S=50dl 10-1802726

A.1. 29 A
s o\\s,,o
[_)\(o\ Brﬂ e &(o\
N 11
s. 8. © H o |
Br ‘g&\o - xHCI
12
¢ HoN S~
2 H S—
SN SN
B 170 1~0
r\go 13 Br—Jf ©

Al ¢ -ZE2U-yEAHE JERFRdolE (3.0 g5 18.1 mmol) (1) =, DCM (50 ml) =l Al-2-o] A
£33, DIPEA (7.03 g; 54.3 mmol) = 10 Eo Zx AMA3] H73E & Al F9] 5-HEF-E|od-2-&Fd
F2dole (4.7 g; 18.1 mmol) & A~ H7}shoh. *i}% EHRES 12 AT Bk Ao nnHke &
NHCl 223} 48 (100 ml) & 7} ths DCM (3x 50 ml) o2 AHES FE3i). 2gd F715E
MgSO, = FAzxstar, osk v 74t stellA sF3te] 6.35 g (98.9 %) <] 12 & F535taL, °ol& ths @A

A 27 QA glo] AF&3T LC-MS: tp = 0.97 min; [MHH] = 354.19.

9

A 20 3FE 12 (6.35 g; 17.93 mmol) S MeOH (40 ml) 2 THF (43 ml) ol &af3t &, IM NaOH
(37 ml; 37 mmol) & H7}3hc}. W EFES 12 AR FF Aol wykgitt 71 &g 7t
A A A g 4 TS oM 54 HCL & #H7EEl pH 1 UlA] 2 = AR 71T &S DM (3x
50 ml) o® FE3Fr}. 3 f715S MeSOy 4 A=, s, &uE fdetddlA AA 5.67 g (93

% © 3= 13 & WA uAEZA TS5} LC-MS: tp = 0.86 min; [MHH]" = 340.08.

9A 3 FFEEAAE 13 (0.672 g3 1.95 mmol) E Al F9l 3-HEE|Qoldd (14 0.25 g; 1.8 mmol) & #A
&g (15 ml) Fol &s8fstar, 0C = Wzhe &, POCl; (0.303 g; 1.98 mmol) & 3 7}ekc}, W7 22
Astar, AolAe] wrks 12 AZE st AL g, HE ZES S stelA FSg. RES
EtOAc (50 ml) ol &aletar, d= (3 x 50 ml) = AJggr}, TS NS0, A Az, et &S
Aststell A Al A S ul G4 APES CC (FE/ET0Ac = 7 / 3) & AHA 0.683 g (82.4%) 2] (S)-1-(5-
HER-Eod-2-3xd)-9 & d-2-7l 254 3-vdEad-dd)-ol= (o 1) & F53%}. LC-MS:

tp = 1.06 min; [M+H] = 462.6.

A.2. U B
H,N

sa & o
N AT w
el o

@A 10 AF F< Boc-L-Z &% (16, 2.3 g; 10.7 mmol) & DCM (20 ml) ol &3fstx, 0C & Y7 3 NEts

—0
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[0265]

[0266]

[0267]

[0268]

[0269]

[0270]

[0271]

[0272]

[0273]

[0274]

SS50dl 10-1802726

(1.12 g; 11.22 mmol) 2 dg ZzzxzauldolE (1.22g; 11.22 mmol) ¥ w}x]uto
oldd (15) (1.36 g; 11.22 mmol) & #H7}skc). kS TSRS A2oA 60 H .
(50 ml) & #H7}eta, 7155 El3= A 25 DAM (2x 30 ml) o2 FZ3r}, =34 771
MgSO, 3 Az, dgsta, §ulE 73St stollAl AAS 4.07 ¢ o #AGA (S)-tert-F2 2-((3,5-UH

Znird) I EYd-1-7I 2540 E (17) & 5311, o|& s @AldA F7F AA §lo] 283, LC-

MS: tg = 0.81 min; [M+H] = 319.11.

Al 20 uAA (S)-tert-FE 2-((3,5-uvEd )72 d) v S d-1-7I2 5L H o E (17, 4.07 g, 10.7
1

mmol) & T=AF (15 ml) Foll 83 ¥, 54k (60 ml) 5 4M HCl & #H7bsiot. Ao uwke 30 F
St ALg S5 gstell A FAI I AFES AdEHZE Foll o WA JAES A7
o5 o3} AA oElE2R AAsL 1 DI 3l A Zﬂi/\]?’% 3.299 g (3=FH &) 9 (S)-N-(3,5-tiv
d)uEYg-2-Jl2BAE s =2Fagel (18) & WA uZA S} LC-MS: tg = 0.51 min;

+H] = 219.07.

9 30 (9)-N-(3,5-tiWgddd) 2 d-2-st2EA = sleaFFelo]l= (18, 3.299 g; 10.7 mmol) & A&
ol ] MeCN (40 ml) o &alatar, DIPEA (4.4 g; 34 mmol) = 10 ¥o A AA3 H7H3 &, Al 59 4-
EAMAEEY F22ol= (19, 2.8 g; 13.6 mmol) & FA e H7ec}, s E3ES 12 A B¢
oA wakgk thE 94 (50 ml) & FH7bsbal, AAES DM (3x 35 ml) o2 FEET. =34 §71%
MgSOs A AZ:A7)ar, oxsfar, ZAtatolr FFHA7 3.95 g (95%) 2 (S)-N-(3,5-vrEsd)-1-((4-v &

Aldd)Exd)-IEed-2-7I28AM = (o 26) & FAY AAZA F5IH. LC-MS: tg = 0.83 min;

B A A] ¢
7] ¥ 1 o A" A FFES FHEI AlF T opvl B ¥ FReolm FuAE ¢ AREA o]&
shed A7) Wy A i B ol wEl AlzElv)

9N e G mFAY dHUAE BHL o7 AAE ol g 7

AFH W HAA: AFY 2 SA:

Slzk @ EA-1 &4 2 <zl ouA-2 F&AS 74z W= ;AE A (CHO) AIEZ, 300 pg/ml
G418, 100 U/ml HAYAH, 100 pg/ml iE%ﬂEU}O]L 210 % 4 % ég} 2®lo} 4 (FCS) & 3t )
F wjA] (L-2FEHlo] gl Ham F-12) oA A&7}, AEE 20,000 AE/AZ 384—%1 S A = plot

Wit ZHo|E (Greiner) o TE3c}, 23 ZHo|ES 5% CO, W 37 C oA ¥kl AFujoldstT).

oba~ERl Q17F 9@l
T 3 M 2 HANA o]
3} HBSS ol 34 gk},

A E MeOH: & (1:1) Y 1 mM =5 &9 (stock solution) &2 A|zxdte, HF
2317 38 0.1 % A& g3 457 (BSA), NaHCO;: 0.375g/1 2 20 mM HEPES & 3+

SHE} U AEE DMSO 59 10 mM 28 gdo A Ax3k & DISO & o] &sle] 384-U Zo|EdA 33 o}
S A7 NS 0.1 ¢ A& FF 4Ew (BSA), NaHCO;: 0.375g/1 2 20 mM HEPES & 3&H&-3le= HBSS =
A= AR FY, 50 pl o 9 =W (1% FCS, 20 mM HEPES, NaHCOs;: 0.375g/1, 5 mM ZZH|YA=
(Sigma) 2 3 uM 9 % 2% A fluo—4 AM (DMSO =9 1 mM 2% &4 10% ZF2Y &) & 53
= HBSS) & 7Zhzhe] ol #H7)sit), 7] 384-9 A EZ-ZHOIEE 5% C0, Tl 37 C oA 50 & &<t <

Felel gt & ZAsky] el 30 & e A-2ellA P st

33 9 ZPolE #E7] (FLIPR Tetra, Molecular Devices) el 1, J’E‘ri’b] EEZ 10 pl/€e AFo=w

[e]
Eelol=ol Ahsh, 10 ¥ Fe mE (8] AAE A9 120 ¥ B Aol AFHo® 10 ul/
A9 ofnYXES FhRth.  FF 4 Wl yal 1 & rHow %go}z, ST ER R
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[0275]

[0276]

SS=50dl 10-1802726

LC-MS IC5OOX IC5oOX

35 B4 By 1 2
CikeR tr (8);
[M+HI* [eM] | [nM]
(9)-1-G-2ER-god-2-£¥d)-
1 528 d-2-st2 2 A4 (3-dgedd- 0.86; 461.1 | 20™ 10 *2

Fd)-opv =

(S)~1-(5-HER-E|oH-2-&Xd)-
2 e g-2-7= B A (3- 092:499.1 | 149 | 104
EgZ202uEA-sd)-oln=

5 O)-1-@-dEA-qAEXD)-AEAD- | (o1 4070 | 28 8

2-7t28 A 3-vdesd-sd)-otu =

3)-1-(4-Z 2 -wAE —uEaY-
4 S)-1-(4-== IAEEd)-9Ee 0.92: 419.3 91 47

2-7t2 B4} 3-viggdd-vd)-o =

(S)-1-(4-#Ed-3,4-t)8| =2 -2H-
5 Mz [1,4]1840-7-¢Ed)-5 el 9-2- | 083 4476 | 128 27
2243 (-G ahd-sd)-olv =

6 | O 1-U-MSA-ASED-AEAD | oo y00a | gy | g

2-712 24k (3-H s o=

_1-(3-Zza-dAds -y Eg -
7 (9)-1-(3-F22-Adexd)-9Ead 0.85; 411.2 8 2

2-7FEEAa 3-dEEsd-d)-olr| =

(§-1-4-EgEF o2 d-WAETE)-
8 sgelg-2-st2 B 3-rdErd- | 0884452 63 17
7d)-o}r| =

—1—-(4-= —al} A P (R | i
9 ®)-1-¢-F22-ddERd)-A 24 0.85; 411.2 15 9

2-7t28 2 (3-vdestd-Fd)-otn =

(9)-1-(3,4-T} A SA - A £ X )~
10 | sggu-2-stuay G-dgdend- | 0774373 | 97 3
#d)-olv) =
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[0277]

(9-1-B-REE-HdeXd)-9E2d-

11 0.86; 455.1 7 2
2-7h2 24 (3-v D&k -5 d)-o}vl =
(9)-1-3-822-4-vE-Ad&Xd)-
12| sgeu-2-s2uaa @-Auesd- | 0894252 5% | 37
5'd)-o}v] =
14— I P P ~¥ 2~
13 (S)-1-4-B2R-dAdexd)-7 2o 0.86: 455.2 29 10
2-7h2 %43 (3- Q&3 -3 -0l =
(9)-1-GA-T 222 WA T L)
4 | geog-2-sl2Bdg @-ideshd- | 09014462 1 77 ) 2
w'd)-o}vl =
-1-(5~-HR2E-EoH-2-% -
15 (®)-1-G-R22-HeA-2-g2d) 0.81;415.1 | 333 | 164
S gelg-2-7t2 242 s dotr)=
IEPER R-WA PRt P B —ylZa -
16 (S) 1 (4 U‘“ﬁ/‘] ‘l;ﬁﬂgi‘é}) ‘j’]aau 0,903 429.2 64 *2 20 *2
2-t= R A% (35-t1FER-7d)-olu =
(9)-1-(U-H ZA - A& )-5) Ed-
17 | p-sl2nau g-Eugseadd-sd)- | 0844202 | 557 | 97
olm =
14— EA] = A y)-v=a -
g | O 1-GARA-wAEEd-ARAD- | (ooo0cs | gz | g1
2-7t2 54 3-ERE-Hd)-olvl =
1= (44— EA] —~ & i == N=) | =
19 (S) 1 (4 uﬂﬁ’\] ]ﬂ;ﬂlgi‘é) J’]aau 0.83; 439.1 79 37
2-7t2 243 (3-B2E-3d)-ov =
1 —(A-D] E A - 2= R B
o | O @A RAEED-AAL- | ooaea | gy | 1
2-7t2 234 m-EYolu| =
(4 - E Al - P -3 E -
oy | @ TG-AEA-wAEED-AEAD- | oo | g | g
2-7F2 B A (3-71% A~ D)-o}r =
(S)-1-(4-P B A - A& L)~ 2 d-
22 2-7}2 %44 (3-v)v ot m-gd)- | 0.66:4043 | 234 | 19

oful =
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[0278]

14— EA-NAEED)-0 S 8-
23 (S)-1-4-vEA-HAETd)-9 & 0.82: 389.3 174 29
2-7r2 54 (3,4-tHE-sd)-oln =
A= (4-T) A — 1] A 2 T
o4 (S)-1-(-vlEA - s xd)-9 &8 0.80: 411.3 269 171
2-Ft2 BN U ga-1-doln =
(AT EA - AT Y ) =] Tl —
25 (S)-1-(4-dEA-deEd)-AEd 0.73: 386.2 994 98
2-7E2H AL (3-Aotm-gd)-olr =
1= (AT A -l ] W Eag-
26 (S) 1 (4 Uﬂ—l}‘] H\ﬂz\l’ﬁié) ﬂ%aﬂl il 083: 3893 30 %2 5 Y3
2-7t28 44k (3,5-tvE-vd)-olr =
(AT E A - 2 2l -
g7 | O IUASRAMAETEDALAE | 13| 101 16
2-712 544 (3,5-tH EA) -5 d)-olH =
(S)-1-(4-dEA - MRAEEL)-HEd-
28 otz B AN (2-22B-5-0g-Fd)- 0.86; 409.2 305 224
olul=
(S)-1-(4-FEA - A& ED)-H g d-
29 o-FtE B AN (2-FaE-5-HEA-Hd)- | 0.83;425.2 625 128
olu =
(S)-1-¢U-vEA-M3eX d)-5 & d-
30 2-gt= B A2} (3,5-0] A 0.93; 497.2 86 638
EfZFo2dE-gd)-or =
(S)-1-(4-m EA - A& T H) Aiﬂ‘:‘
31 9-Fl2 B A} (3-FER- =202~ 0.82; 413.2 74 34
Hd)-oln =
39 (9)-1-(4-vEAN- A& EE)-9 Z8d- 0.79: 405.3 134 38
2-7t 2B} (3~ BA - E)-otm| =
33 S)-1-4-mEA-HAEEd)-H g d- 084: 4013 | 1297 | 1272
2-7tEEAA Ag-5-YojH| =
—1—(4~ — = -
gq | O IUMSA-NATTD SR | aq 0093 | 5y | g

EX
2-7t2 B A (3-9d-Hd)-olv =
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[0279]

(O)-1-U4-HEA-dAeEd)-9 g2 d-

35 | 2-st2Basl (5-R2-2-W5A-wY)- | 086:425.2 | 714 | 209
olwnl =
(S)-1-(4-mEA - e T d)-9 EI -
36 2-Ft2EAAL (34-T] 220 2 -3 d)- 0.79; 397.2 569 136
ol =
(S-1-¢-HEA-dAeEd)-s s d-
37 | 2-7t2BAa 4-EReR-3-vE-dy)- | 080:3933 ) 70 28
olm| =
(9)-1-¢-HEA-dilEEd)-H -
38 | g-st=Bas (2-ERee-5-dd-vd)- | 08113932 1 304 1 26
olu =
(S)-1-(4-HEA - g d)-3 &~
39 | 2-st=Ealt (4-gE2-3-dd-wd)- | 0.85409.2 | 235 18
ol
1= (4-] B A) = 2T y)-mwE2g v~
o | O LU-ISA-MASTD-AEAD- | (o0 | g0 | g
2-7t2 22} (34-t) 22 2-5d)-olv =
-1-(4-RER-gAEEd)- A e d- “ .
41 S)-1-(4-Bn2R-fdexd)-g g d 0.80; 437.1 | 79 2# | 4972 #
2-7k2 B2 (3,5~ v W -TY)-okr] =
1= 2| [ 1) R
4o | O I-IZEI-1-X)-AELAWE-2- | 00000 | 9167 | o6¢
254 (3,5-tHE-vd)-olv =
J —_o_Z a2 -9~
43 | ©O1-EZRR-2-EXD-AEAD-2- | (g0 093 | 73r | o5t
72544 (3,5-tuE-dd)-olr =
(9)-1-G4-deEA A& L d)-
4 NEeQ-2-7t2 284 35-cleg- | 08014193 | 1097 | 1017

#g)-ofm) =
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[0280]

45

(S)-1-(2-v & A -4-vd - & 3Ed)-
HEgd-2-7t2 544 (3,5-vHE -
T d)-otn =

0.86; 403.3

166 7

168 *

46

S)-1-(4-222-Adexd)-J&d-
2-7t2 844 (3,5-vvE-sd)-otr=

0.88; 393.2

36t2#

32 *2 #

47

(S)-1-¢4-vd-wAexd)-9Ed-2-
FFE2EAL (3,5-tHE-dd)-olv =

0.88; 385.3

189

92*5#

48

(S)-1-(2-¥EA -5~ E - exd)-
Hged-2-7t2 542 (3,5-T -
wd)-otu =

0.86; 403.3

4327

4*2#

49

(©-1-(4- e T -ANELD)-
N gTd-2-72BEY (35-0dg-
#'d)-o}vl =

0.75; 437.2

162 *

19772

50

S)-1-(2-F22-5-EfdEFoavE-
Aiezd)-9Eed-2-7t2 544 (8,5-
g E-sd)-olv =

0.92; 461.2

1578 2

36 *2 #

51

(9)-1-(2-822-4-EgTFozvd-
HAETd)-gEgd-2-712 544 (3,6-
o e g -5 g)-o}r| =

0.93; 461.2

80 *

14 *#

52

S)-1-(2-r2F-4-vg-HAiEXd)-
g2l 9-2-7t2 544 (3,5-THE -
Fd)-ov =

0.90; 451.2

89"

82 *2 #

53

(9)-1-4-222-3-Eg| ZF o 2vd-
WAlExd)-vE8d-2-7t=2 844} (3,5-
e g -3 g)-opn| =

0.95; 461.2

482 #

1927

54

(S-1-(34-0 222 WAL EE)-
g -2-H 2B AN (3,5-T D~
5'd)-ofp]=

0.94; 427.2

218 #

_30_
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[0281]

[0282]

[0283]

[0284]

[0285]

[0286]

S=50dl 10-1802726

(9-1-4-g22-25-UHEd-A&Xd)- 03472 | 171

55 s ged-2-72 544 35-Tmg- | 09614203 ), "

Hd)-oln =
. - - 2= 3L - = -

g | (-1-@A-OME-BAEED-FAELND- | (o0 gara | 11w | g
2-7t2E 44 (3,5-tHE-sd)-olv =
S)-1-4-B2E-2-HE-HdEXd)-

57 dgeu-2-st2 R4 35-viAa- | 09374612 | 627 | 227

Hd)-olv =
(S)-1-(4-BER-2-F22-A&X d)- 1792 | 106 "2
58 sged-2-7t2 B34 3 5-ug- | 0934712, .
sid)-olr =
(R)~1-4-HEA - A& Ed)-H gD~
2-7t2 244 (3,5-HY-sd)-obn| =
Fzd) } G5 ol 0.84; 388.9 | 6215% | 6044*
(FgeED-TEY &% EAERE
FrAFSHAl A =7

2 n=2 2ke) 718k T =3 7ke] 718k HF; ° n=b @9l 713 BT

#120 B9 FFE AFH oM AIZHE o] 43l 54 ICso 7

II. AE3H A

1) XA &3 Wistar HENA A W] A 974 AZ (radiotelemetry) o 93] 7]2F WHE (alertness)
©] EEG, EMG & A% AR

Wb HAL (BEG) 2 A% AAF (BMG) AEE, F 29 24 g= (lead) & 28 TL1INMZ2-F20-EET wlyoiA] A
QU AZHA=] o] 2 (Data Science Int.) < o] &3] YAAZoE A}

A g o] EEG AFE FAZel AdAsta, @ Ao EMG BEE ¥ FWe E IS A]sEE,
Ketamin/Xylazin &2 F44<0 w3 3o o] <& Sy}, T 3, YES 2xxd Ay Yol A
3 HA7aL, 2 A FoF kT 2 3] FEEn=29E v§ Fojd WE X733, olojX, WEES Z7
Aol &8 Hx 2 F St IA5HA FAL. o] &, <o EEG/ENG 7155 7fAIsk7] A, (& o)A
Yo d=) MWES £SA7]7] 98 12 h W/12 h ¢ F7|2 EZFHE 72 (sound-attenuating) BFZo]

Sl

Tl A AAAZ BT, /1% du s o] A6l Aol A o
AolAel #7 ol ¥ A=elAN A A5E AFRL sEdx-glel F5 A5
4 P 2w E, & Aol

et e W= 4 7HH Aold : Al AT gs B Aol
R FH g 2 dAE, 10 2 A olF (epoch) o2 AAow M)A A ANsE ZRAYS)
v AAF H4E 2ZEY ] (Somnologica Science) & o]&3] H7Hg). A4sh=, BMG o sk XE5
ek 3ENG off Bk % @ B #F EA (locomotor activity) & 7]Z® . ol SAAE |43t
o, A7l AZES= 7} dF | BE &S0l 24 74 (active waking; AW), B2 24 (quiet waking;
QV), BIGFREM =¥ (NREM) 5+= REM-<=91 (REM) & 7P & dehlle= S5& Wild AV, QW, NREM-H
S REM-FRC A F Ae AlRFe] WMEES 12 h B EE of 7R & S Al 12 )@k NREM-=1
o¥a= B REM-R cl¥azo] A WA A R oolg c¥inge] Wik 8 7gke £33 A=t
AV, QV, NREM-% B! REM-W, FAe]A] &4 9 AL, H2E 39ES Folahr] ojdel, sk o] A
A 7] AelE (12 b, 12 h-yb) Sk 7oA S A 71EA AT s=Eol T Ao
2 AANBHE A9, H2E SFE £ HE2S 71E4A 12-h B 7IzEe] 2], BE Ao oAl B EE o]

gavage) o2 A4l Ags3irt. EE HMess FEHA 294l

oKl % iz Ad W, AT G (
2 A%k B9 7= ek,

+28%, REM 9ol tisAl= +69% ©]t).
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[0287]

[0288]

[0289]

[0290]

[0291]

[0292]

[0293]

[0294]

[0295]

[0296]

[0297]

[0298]

de: AAFE xR 7F 22k FEd FAAEA mE olAlE vy Fog),
[e) 7]

(reverse tolerance)" o] W& of

o WEE (FF Fol) F, 4EE W3 A9k, A7) B $EAH AT Aol U 48
E (A% 0 & AAAFA EE oliAE deett AzlAN RS JAES, 44 54, F5 °

A :
29y AHEE AoZ o AT [Vanderschuren LIMJ et al., in Self DW, Staley JK (eds.) "Behavioral
Neuroscience of Drug Addiction", Current Topics in Behavioral Neurosciences 3 (2009), 179-195].

T8 gzl 54 Al di Wsks olg AAe B gl dig wzstE wgsks Aem oA

=g Usol A-Fold gso] ke AL

b A EdA] B A 7 AA oFE Ao
ko) [e]

I 7= A7) BdoA a3 3t
=
[e}

o

o)
o
)
N

¥ 16 1la]e) 47 Sprague Dawley #EC] 223 (10 mg/kg i.p.) & FAIsl1, 71 F =4
E 4= Fod =%, =242 F A (em) & HYS EFHFES T3l 7153 €] &

sh7b ANE WA 3] ARE 4 3] wrE g 5 HAS] 2E23 FAF 2 AIZE Ao, o 26 9] SFES
100 mg/kg ©] &Fo 2 AT Folgr). npAEte R 1 Y4, HE AP HA glo] 6 WA HEAS v}
Al FALE

(et
o
)
)
=
2
Do
(o)}
o,
Lo
t
o
fu ol

2 [
N
ol
e
()}
=3
X
|
It
)
N
>
=
5
L
&
4
> 5
N

5w A 9 A et dsHed, o &
oo 2EH 2 9% A& Al
) (translational property) &

T
ES FU v, 4% QHoR RES FE o
P

i

N

b
ofo -
=2
N

N

o
Ol
ol

S harmacol. 2008, 585, 407-425].

SIH/SIT ¥h-g-2 AX]Fol At w9 FUA Ao ANE BFEE 4 gomz 53 T& o A HY 75
& ATt Aolgt FHe 2Ed 2ol 93] SIH/SIT vHg-& AL 4 JAITH, & AFAAE HEY
2Ed 2 902 AE A A5 2ES o838, TAHA ZE s wkgsle St g AFAS} AT dE
17kl Al Aol X589 HAE &9 54 AAgS ArE = ).

B 12 vhEle] A Wistar B Eol, 9F FA7IE B A (AN %) [= 2 )] € A% ds5f (£3F
w54 [ 2 B)] & A0 J1Sah 42718 %70 ol s, ATE A AR gEds AE
dlzo] AN 2 AR Aol AES o 26 o shat ERIELE:

1 4
2 ATAew ANYSG. oy
192 & AEAA wF HAA WEE (1) EE ok ( o

HIEZ (3) B 4E (4) A= Fd, A [= 2 0] 7

o 26 o) HPBE AR F 2 A FA 1A AL L AP ol JFe vA onA AFH s
s-fEd 19 9 NuE GolaA FRAAY (F 20 A AEda-fE 2 @ e b o 26 ) 5
3

Ad): T4 Aok (FPS) 23 xAsty FX Edolt} [Fendt M et al., Neuroscience Biobehav Rev.
1999, 23, 743-760]. Agle THA WA & 244 A= (CS; o, 4) & FxA4 g2 A= (US;
o, AHA F2) I Ad#AT= FHE YE

of A7 % 9k, €S 9 A (no-CS) o €S o EA shlA, v
WAL Sl Y} EAAY B odzESE 49, dEE @

N
2
)
o
o
1L

c

~

>,

L &L (ms) & 47 (noise burst
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s==4

oA =

[}

upeba], FPS &

574 gl o

o E =]
Rde 53]

[0299]

7} A=, no-CS

o
o
M
o

o

o

—~
o

e

N

o

o
=
mﬂEﬂ
Ob‘_n_,_Al
iy

n
o~
oS
W™= A
e
= | Ly
A
1T o
Mk, olo K
o =
o 3
vA;oL.l
T
T O
s
17_Ar1xr
il T
=K op
~
T =)
WO
ﬂowJ
T O
U
ﬁWﬂ
T 2
o o
o
iﬁz,_d
5 2 i
%r_vzum
CHCI
EEF‘%
) "
SRS
25«
2%y
o
ATWﬂ
;o D
I
=
(=}
o
=)

Z2 (no-CS) [

o}
=

=]
=

sy
a

oF2] (forepaw grip strength) (g) HZE [

%o]) o 24|

okul
=2

ol

=
(0, 30, 100, 300 mg/kg p.o.

}

N
o
o

i)}
|
or

ﬁo

o}
1o shire

S

my) 24 713

K

) Eof

=
=

3 0]

Sl A

no-CS =7

100 2 300 mg/kg FoAFANA o 26 o 3}

[0301]

o 26 o stk &),

i3

ot o

K

el

B
H

~
B
H

10000~

(6)

®)

@ 6 @

(N
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B)

A)

|

g

3004
200

39+

38+

37
36

(4)
M AE

(3)

)

(2

3) @)
AEIE AEq

(2)

(1)
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