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Ri, Re, Ry, X, Yy, Yo & n2 A|1& A Gk upe} Ao},

g 3ol SIHE EE o] ofFAoR FEUted S FEdEoR EIehe,

719 A-8A A3t (Tuberous sclerosis), AH¥] ~#HEZH A3}
(Autism spectrum disorder), F-$-9 =3 *(Cowden syndrome), BFUek-Za]-Fo7lv} =3 5 (Bannayan-riley-
rulvalcaba syndrome), #|W|E-F3 22~ (Lhermitte-Duclos disease), A173d%F%(Neurofibromatosis), #|1
& AAXFFZNeurofibromatosis type 1), A#HlZ(Autism), ¥]&F7A AF# % (Nonsyndromic autism) % %
&M (Schizophrenia) &2 o] Fojzl T4 A& = nTOR(mechanistic target of rapamycin) A= & ¥ &

8oy i ARG oFbH 2HE.

AT% 9

AL

] A

WlOR AslAZA ] A5t B3 L oo o] B Ao, wrh FASHIE wl0RC A8 4L
dehie shehy 12 BASE AT SHEE 2 olE FEAROR TPHE alR 3 BE ¥ 4B oY m
A5g otobd 24EAl e Aol

g7 e

ofu| 4k Tl 3] YRR AMEE BR ofugt Wild giitE 2 E AGFAEA FESr. Azl
A AR 7HE 3 olmAake] #E-S nTORC1(mechanistic target of rapamycin complex 1)of 2]3f UH7H7} 5,
mTORC1-S &9 3hg, A7kash=hg, Alx 437 2 gt Al O 938 =ds ®yk ofye}, oF, u|gk,
T P AAEY 5 ogst Azt 3= dHsHA Bde] Fof Jrh(Guertin and Sabatini, 2005; Zoncu et
al., 2011; Laplante and Sabatini, 2012; Oddo, 2012).

FRAP(FKBP12 % glxjulo]al #d w2 x dex] = mlOR(BatufolAle] &7 EFZ)S HIE QA S <l
Aslet A= A NE PIKK(E Ao A Elo] & 3-7| YAl -FAF 7104A]) did 2] el 289-kDa A=/ E#H ST 7)Ao

o] Tl g -t 7ubAl =wl, FKBP12-2tatrlolal Ad: TuQl, wheld-thuly Ao a8 FHE 20
o+ HEAT ®WHE | FAT(FRAP-ATM-TRRAP) =9l 2 o}Z2 PIKKel= EA13l= -2y FAT WS T3 )¢
=rjels E&3sch(Wullschleger et al. (2006) Cell, 124, 471-484).

WIOR 71U A 43 R FA9 FAA 2ddeln, ME Ui L ARNIFHNE Fo@ 4T @t
mTORE PISK/Akt ol <Js] &d3lem™ i}fﬂ]i PI3K/Akt 21& AR TEAEY oldy, 53] AxE oid
o 7)ol el F 2AAR HnF ol 56 JIUAI(SEKD) B AW A A 4B A% T EUE-BP) S <)
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Ab3}ehch(mTOR A& A E3% Zoncu et al. (2011) Nature Rev. Mol. Cell Biol. 12, 21-35¢] 7]A1&E o] QUt}).

gk, nTORC1 Al A7, A b3, Addxe] 24 53 22 o8 7FA9 upstream ASE A3},
mTORCLel AR e} A A& AFst= AHA 85534 (Tuberous Sclerosis Complex, TSC)+ Ras-
like small GTPase, Rheboll thdt GTPase-24d3} il d (GTPase-activating protein, GAP)©]al, Rheb?] GIP 7}
FEHAE T2 nTORC1S &4 F 4 (negatively regulate) gt}

Rheb® F7] AEF/ehol B2 o5 & Qov], opvliite] o) FEi nl0RCL B4l Dastet. o

o] 4~Z "o A | Rag GTPases®t Ragulator complex(MAPKSP1, ROBLD3 % cllorf59)% mTORClel| o3k o}v|w=2t
A B Aol ERA -GS,

EfF+ Ul 7FA9 Rag GTPases (RagA, RagB, RagC, RagD)& ‘ﬂ“?if?_q. Rag GTPasest "TH O = Ragh/C T
+ RagB/DY] dHE tholME FAdste] ofvAt FXE4 mTORCL &3S vizfgtth. o =4k mTORCIS 2fo]
AFoR olFIEE FEFH, oliaFdME GIP7E 2gH RangE— EFetal = Rag HE thelm7b
mTORC13} A5 2-g3kc}.

T3 SFERRIS 242} Rag GTPase-9]&4 2 HIoEA 712bell 93] mTORC1S €/dst & 4 UArt. RagA/B7F 4
" MEANAH ZFFERS ADP ribosylation factor 1(ARF1) GTPaseE %3] mIORC1S 3] AT
ATt Ze2®, mT0RC1 SFE3 FAlol ofe] 2 =49 5 vk, 22y, Rag GTPase-o]&4 #F41 4l
39 754 TS LA A &

o, ol2lgk nT0R7F AedtAl EASEHAA 2, AAF, Fe 1A o, 33 ZAH(cortical tuber), &
OO]: %A % J‘_E"ZO

Jo & }L 7ﬂ2“47ﬂ§}10] kA 5} 7 ] k. oF 90%94 Adgsts A AA o] LA
T glo} oA 1 A3 s|Ae odm 9

nIOR7E FE B FE ARYFRE AA BT = U A (epilepsy) & WA A7 Fopel
S, W74 ALY AT FRo Wl Ak w4 B FuS oyl ddeln. AL o
A le] olsl @S, A8 Aol el 1/3 ool Mol A7 WA Wkt HEde] HA B

e AR wu Fa9 A9 Y, g, W9, 9F, H9Y H9E,

Ao 2= HEF, A7
[e]

Hd ol Hit FHES 0.5~1%2, WA AF 23 FolM 71 FHEo 1 o
(WHO) o] Z=AFell 93l , A MAIHoz oF 534t Ué?% 4 ﬂx}ﬂ Uﬂl, °©
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= FHe] ddem IF uFATe] SR i%%oﬂ 1Q e 5‘%} I % 7hekar glow, AAAQ b At
S7PE dldEn. opH A 2] ARl As e glen, b o] Folrh e Amwolth. vy
H g@Ae] o 7%= Bid ofEEA 2dd AR, 30% FRe @b ofE H3ha W (polytherapy) ol =
H bato]l 2 A e ok W4 {Hd(pharmacoresistant epilepsy) &= 3Pghe}. o3t ZAlS s s}
71 flell Aet 2063 =R TR FE FmEel ASHoR JEHL AR oy, 3] ok WA 3t
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Qi
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iV
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s, 7H4 o] 9o d=sloln], FFIsH D AYEWE pT0R ZA 29 Bo] Ho] gota BaE vF dri(Bov'e
et al. (2011) Nature Reviews Neuroscience 12, 437-452).

o} E}(Abeta) F E}§-(tau)9] FH2 APHo=2 d=
o= ZFFHA vk, nTORE o2 dh ofdlel 2 B¢ &
= ]—Hﬂ7<1 6]—)\1%4 224 \:_1 o]oﬂ w}g]_ /‘\_]761 7= 01

.

Felel st 9 71oe A9t ghutolale
ASA T, SA}EAl, DHE mTOR A& A
HfelewiAd 4 slck. webA, Avpast-E
o Fad Nu AAZ AL 54l me =),
¢ ZYFFE 49 Aol 3 ofr|HE 99 FA4 AAHE oo shteltt. BgH
suge AZY SHANN HPFHoR EHEL. alRE AE Zd, f44 o4 s B
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88 fEste], Edvol AYY 245 U@ A4 AA Aot AYEMeIMe] Selvio] GuAL A

AT SAAT, A7 AE & L 5HL A0 § Ak, alR AHA siviol e AYEe] 5

o AYE R AL AR H4E PgAA7IE, AAWPORRE BEHTHE w7t Jek(Ravikunar et
]

1] o &
al., 2004. Nat Genet. 36(6):585-95). Hgh, #hijulelile AYHE FHE HioA AT I9&& 3= A
o7 Aotd AIFEA WS FEIT),

H(PD)S W =EYH (misfolded) Wiz o]l 2 9 &3 #eE AAWAG AWolrt. 3] #A =
FE ko] 73 b

A =8P &
EFA]2~®l (lactacystin)
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- 50 zm 2 gyl oaf PrHow v
th= Aol AHATH Pan et al., 2008. Neurobiol. Dis. 32(1):16-25). webA], A7FEAE FFAA &
S TR A SRS H0ew B4E Anshs SuE A & am.

A2 TH, ohlohd R TYELGSE BHT YA AT BT G YR AXS BANA 43

o= e Puislo] gk, ARSE UISHE (RG] olvliite] APk AgTh, wud e 448

) $1ste, ARSE bt FEAE QDA B R FYELRS)S Rad CPasesh F285h2
oM wIORCL BHEHE A% FA ANRA 75 e,

RagD GTPaseol gt GAPZA =}8-3o
weba | LRS7F F4l A zA e 7eS Adste 28 g§Asdiea, o] &2 LRS9 Raghete] 23S A3
sto] mTORC1e] EA3E Aslista, Aoz mTOR AAd izt FA4 X5 HFFd a3E Yed
A o)t}.

gy o] g

25t HA)
oo,  WWASE wloRe] BHE Aslstel nlR AR B ¥ A%l g AREHE el F i At

, = H
EES W] fd deo w="8e 7|2 A, B Ao 3tk 12 EAEE F§3Eo] mTR A4S
Assle= &3 2@ doA-% A9 (Blood-brain barrier, BBB) F#4do] uj$- 93l nTOR A=< AP | 2

ol A5 aats vEbd o ae wAska e sl Hd

webd, B owgel BAe s Sa 12 EAHE SEE EE oo MR 5§ A 9 AT

flr
M
X

o

Rl% ‘fliiq f(]:':i_]— BE—E‘ H]ﬂ?}ﬂ C1~C5 —.ﬁ 5‘_:. —o OEL;’E]; Cz“Cs ?ﬂl’ﬂ]‘éy C3~C10 ’?ﬂlEﬂio}%"éﬁ7 BE’E‘ C1~C5

= = il
Ry 4 A3 T vAFe C~C; & T BAE o],
Ry 74 A3 T vA &9 C~C; & T A 4, CCs o Ex (~Cy e Zoldolx
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55 (52)-5-[[1-4-E2 27 d) v HE-3-d L= |-

1 N 2-ES-ElohETd-4-&
N TR -
56 (52)-5-[[1-(2-9 8| &) 9 &}&-3-L | v & &l | -2-F]

S 2-Elob S H-d-&
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2-9 e d) I E-3-d [ @l el o}

- d) I E-3-d v e @l el o}
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[0175]

3]
T

b s} g,
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Ri, Ry Ry, X, Vq, Yo

[0176]

Sule] EAjstel &
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EA B FASA TF, 7tgste Aoz FdE # dnk. §83% Fule dF ExW HCL, HBr, H.S0,, ©F
HEAL, EZF 22, p-EFdAEA, EfuudidZzdel=, EfuEdadgotiels | AE3E 4 dE
dolE, dstal(l), dskA2d, skl EYZYolE, AstAEIID, g3A=ZFEHV),
SAFIA 23w (IV), 253 F, Ad Ho|E JAHEZ, B 1A ZFdo] A

Zo), G0 ERARUE KSF 2elo] Ei o5 Zvje] xFEo

F8F Sult wigreale A g, dAn ohEUED, opEA, Wee, due, it Jlg 942,

EdfslolE2F e, UugEEols, tudeldEels, gy SelE B 0SS TFE & Ao

e BAAe G 24 B vlolazsleln xasdA P = Ak,

M slE, B odgel e 4y Azgde 47 SEE 2 3EE 3% FHYA FTUS 48FoA
A

J7] e 29 33E 3S f7]18u slelA olMEA
AES M7 ¥ 50~80TC 10~20A17F wnbel= Ao WybAl (knoevenagel) F@HE-s-o 93 7] 3t&4] 19 3}
sz o

G Az &

A7) WA 16w AxE AHEES AH, F5, A9 obdHE &, A&, AY AZE 19y S
b BB Bkl AAT F dom, R, NR, S=dmp) 54 5 Boho P2 2 BY8EH 54 24
@ 5 v

N

N
i)
oz
2
)
|
fr
4
=2
N
olr
rot
Lot
o
i
o
o
oo
i)
4
i

Y2
0 Y2 TEA
HO/U\/SW“AOH + R;—NH, - > Y1\«N_R1
X H20, 100°C
X
2
[WFE-2 3]
Cul(l), K3PO4
o trans-1,2-dimethylamino 5
cyclohexane
- —>
NR Toluene, 110°C g%
2
4 5
LAH (2.5M) PCC S
—_— Rs— Nf,\:{/\OH - 3 Rs-N _\‘J/A\\O
THF, 0°C N, DCM NR,
6 3

g7] Whg2) 2 2 3ol A,

Ri, Re, Ry, X, Yy, Vo & n2 A7]ollA 4o npe} Ao},

@, B oyl QuAdel Wy, 47 H4 19 H3E Ex oo e 8715 9 RS
Raghe] A3hs Asigo=s, nTORC1Y &48 dAlste adrt mle 73 AR gRlo] Hlrt.

WIORE ThFE Aestd W welsta AsdgAAe] #le] 9

NE ]
(epileptogenesis) Ao vfg- UHA FHo] o] 7+ ANRE 93 T3 Ezllo] &



[0202]

[0204]

[0206]

[0208]

[0210]

[0212]

[0214]

[0216]

[0218]

S50l 10-2308134

9Jt}(Pharmacological Reports, vol 67, issue 3, 636-646).

LRS(leucyl tRNA synthetase)= mTORC1Z9] olv|:=Ait Aol AAANZ 7]5srt. =, LRS7F o4t
olFx o nTORC1e.Ze] Alade vf7§a|9l Rag GTPaseoll A3 H oz ZAgslal, Rag GTPasedl ™3k GIPase-
activating protein(GAP)¢] <3S &}o] Rag GTPase’} mTORC1S #A3}atc}. w3, HFA-tRNA A &L
(leucyl tRNA synthetase, LRS)7} o}v]i=Ato 2 BE f =% mTORC1S] A4 3ld] o] T3k 93k =35},
LRS7F AZWe FAl 525 AA s FAoAM % nT0RC1S] A 3te] 93kS nXth, Rag @M AL Ras
small GTPase % Rag subfamily ol <3}3L RagA, RagB, RagC, RagD9 U] 7}A| =771 &A%}, o|F A9 BE
o] 2~E 9] Gtrlp GTPase® 9421 (ortholog)e]i C9F D& ©]2AEQ Gtr2p ¢ L& =10|t}h, Raghe= A 2 B
o A Agste] oA (dimer)E o] FH oAkl gk mTORCI &/d& wi7&ct. (Trends in Biochemical
Sciences, 33: 565-568, 2008). w&}A], LRSS} RagD 7Fe] A& Adlshd mTORC1e] &3t/ As= o] mTOR
AEe #dEe ¥ A%S Xmste ad4Ut e

=il 4 Aol <zt 4
W ow e ek e Auge et o 5W, Ates odge o, AFHES, V4R 49 2
wije} Qzbeith, guMom, Arkast A U Fo mE o, o e AL AL Aol
qge & £ v

S, nT0RE Ap7baste] Fa &4 24 Holth. mT0Re] XHH A4 2 nlORS A= Azl oA
= oolojd AaSE GRS 5 AT, wl0R lGolAls A% 1 B GGa U] WSl A¥ A 2 A
o=

7hastes xdgt. AdA oledt Artash= AEE AAGEHIE Fishs SFORFH BT AR
2718 3 o AL dde] e o Fel A=l Avkashs i AES f& Aot T Hal
of m=d, 538 &xstolv], AWEY, AW F2 AN Fo 2AES e Ao wA Artast A
of AAIHIL Utt. o7 AFEolA e THE2 A x7] BN Artisr MEPFH | 2prhaske] Q7
ol dxstolw, YR, WEY T A4 HI ¥ Ao HeEehA AP FoId s = Ae

=%

2 stE

2E# s B2dol A7 oF E7}153k ~E# A (chronic unpredictable stress, CUS) &S o]&

bAoAl mTORS] Al el Wyt B, F717ke] (USe AXFolAA 25 3] S A
Aol GRS &4bE B AA A (impairedreward salience) S Yo7 Aoz d#Ad Jdub. CUSO =& X
FAAA #AZHE S5 AAAFTY, vt 283 AXA (amygdala) A A4ksHE mTORS] #H49F mTOR A&
Aol 319 8491 p70S6Ke] AAbst Aol Fraeh Aol v Ao d#ATt. I3 wl0R F-ARE AA

gk AFAAAME CUSH oafiA] B &5 A AR alEo] o] ¥ ¥l Ath(Neurosci Biobehav
Rev 2012;36:2085-2117, J Psychiatry Neurosci 2013;38:306-316., Prog Neuropsychopharmacol Biol
Psychiatry 2013;40:240-245.)

&, d=sloly, &Y, dHEY, 925 59 274 HI ¥ AFE PE7]HAE al0R A2 BHo] H
o] 9o (Bov'e et al. (2011) Nature Reviews Neuroscience 12, 437-452), mTOR A&|A|7} o]& ¥ Azl o
sk A= EPPlle] & 4 vk

ol %, mTOR Az HdGEAA] 75l dd #AY « deo= HAHA 738}l (Tuberous sclerosis), Ab#H 2=

EY A3 (Autism spectrum disorder), H-$%W ZF3(Cowden syndrome), HheE-Hg-Fulylul F33
(Bannayan-riley-rulvalcaba syndrome), #|R|E-F3IZ2Y (Lhermitte-Duclos disease), ABXFZEZ

(Neurofibromatosis), A1¥ A4 F+ZZNeurofibromatosis type 1), A#HZ(Autism), H|ZFETA AHZ
(Nonsyndromic autism), & H (Schizophrenia) &°] E11%¥ u} 1t}(Neuron 84, October 22, 2014)

B}9FE S LRSS} Raghobe] AgHE Aslste] mTORS] &L o Alst
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Qe SR

Bt
(Tuberous sclerosis),
disease),

=

ERae

A} = (Autism),

2474

A Es IYAE FrR

[}

A, 5

Y E-F3 2249 (Lhermitte-Duclos
L=

(Neurofibromatosis type 1),
=)

Z3# " (Schizophrenia) &2 ©]

L

syndrome),

gHo5 5§

13
-

=i
=
el

A
e}

ARy

o

" (Bannayan-riley-rulvalcaba
FAY ==

(Neurofibromatosis),
(Nonsyndromic autism)

o

[0220]

L L) e (Y TNE oW R ok AR N5 FTA-W YT T NAT
B o TEx o cEM PR = 5w SRR
C oo R = o m B = P S o P
L AR RO ) = W E oW G oz oy B BT
=B o o - - m 6 o o ® Ry o] © T ) B oA W T
9| o T- z = gjo Mo . N B = g ol = =58
Fro | R B LY 3 o N = 1T X oop e AR R il
=n R Enm m,_ = _ ~ o N K I_ . z,L E =) = o o o BT o#a
e L Eaﬂwﬂi D ﬂﬁii RN T E = Wn_ﬂmﬁﬁ B fe m
AT e g el e g odMBLgEg T2 A _medRT,
o R oy T E B T .7 3 R ER P U
e (& ~o ﬂEE;o o il o#a = = — O#E

o mr oy _: s g g 53 - s X ol A A= S I,
™ = Z.L =) ~ ~ E ;ot _é ‘mv.! o E EO = ‘ﬁl w q X0 K o < ;& B
Mo MOy o T o N In il S o= = TSN oo X OF
woop % g o ok I w o W o = ] a8 5 © R o L
%wr%o,ﬁwmo ¢ HET = : .ﬂﬂﬁu_fi”ﬁ% TRk A Ve E
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SEEUNE U _ W Ih ] xhuvepeZa  AES PETeB2 T
JI ,l_.r_yl ,Q ﬂArL o T © Z.L o - % Z.L ,,|§_VL 5 EE AT ,E,‘W ﬂE jary R 5 E.#‘.w mMn Wo = ! HT H.i fatle
0 — ol o 07 T ~ - . = o 2 % = 0
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[0236]

[0238]

[0239]
[0240]
[0242]
[0243]
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[0247]

[0249]
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AeE A

=] A
) e} = s L
AL TS 5 3o, o5 ¥ Ao miy Hlxd 3 VA S B dFEe] S4E SsATIAY,
= ¥

w ool W ) ek 12 EAEE SRS wlORCIS Asishs a0 Pel-w 4w 2ol v
CERE Amol S F8aA Bool B 4 A

A TH3T3 Al 3zel AAle] 1-19] shehe = ol d+& A3 - S6Ke
oF-E WoErgor g1d d3(A) R ols AFshsto] yEkd L= (B)oltH(Leu: FA).

SW

o

(ep}
—
>~
co
w
=
et
Q
T
%)
Ll
o
o, o
_O‘L
rlr
=

2% SW620 Mo AAld 1-19] 3}3tE T o] A& At & RagD? GIP 7-is] 55 WIEZHS
gt Aot (Leu: F41)
o

SW620 Aol el 1-19] sheteE Hi= o]9] H& A 2ld 5 LRSS Raghe] Fazhgo] Asje=A& ¥

T 4E B dyd mE 3gEEe d9-5 AW (BBB) F34S in vitro Pion BBB-PAMPA assay kitE ©]83}
o] B Axjolrt

T 5% 7F% (57BL/6 47 wlgzo AAe] 1-1 3HHEe] 9 (100mg/kg) H+& gt3tulo] Al (Rapa, 2mg/kg)S =
Aot T w9 Al A (Neocortex) 2 dfvl(hippocampus)ol A S6Ke] <Q1Ak3} of B ol gwlizo] wg s HAE
2HE T8 A do|ry,

T 6S 73 (57BL/6 7 wpgzo] AAd 1-1 3FgEe dS st v
(Neocortex) @ allv}(hippocampus)ol A S6Ke] <148l ofF o dwjde] Wy s WAEZHS S35 &2t 4+

olt}.

T 72 A 1-1 g§HEe] A0, 5, 10 =& 20mg/kg)S 797 wld EAFAS dxdlolw FEREY wpg-x
o] sjjulollA ol Rol= B Zete A HEE ThS-AAS Sl &eldk Axfoln}

T 82 Al 1-1 g§HEe] A0, 5, 10 =& 20mg/kg)S 747 wld HEAFAS d=x3loly FEREY wpg-x
o ] AA A ThS-%FAQl opB o= Zeh1s Fefstste] Lebdl Zjolu},

T 9= TSC2 CKO 7+d H&Exd ul9 2o glzbnlo]Al (3mg/kg) T AAld 1-1 313E9 9 (10mg/kg)S 4577
v HAFolgk &, mTORC1S] 4 3h(p-S6K (T389)9] W@ o= k), mTORCZS] &/Adst (p-AKT (S473)9] &
o2 ®¥) 9 AL wpALCS 11 S7F T p62 Aeh)e] Wats 928 E£& Fd A3t Aol

gy S HAIst] et A &

o]&} W kS AbA|E] ATt

o, 37) AAdE B dgs diste A9 8 R ame) Ygo] sl7] AAdo) dAEE AL ofyt)

<A A4 1>

38E 9 Ax

<HAld 1-0> ¥kg SEEZ 9 A=

o5t Arlel Axol AHGE Ug FWHAL A7) WA 2 % WA 30) meh AxHA.

AHoz N-Agd 2odS Axsr] 9] 2,2'- MFO]O?PEAHI*(*UH ATt ) cho] ob A 8 el Al = (1eq) <F
Z3H3E oldl(leq) 9t Egodolwl(leq) S 713 3 100TolA 204 7Hg<E nnkelAd ls

AT
=AY 55T F Aol wFES Ad ARvEIYY (&8 ¢ ZAbd /N 101

3 %5 ukg E9E

vH] &3td) o2 HA St Av] e 19 SEHE 28 AATH(2-30%).
T3, N-A3E-T2E-3-7L | =8 A5y Y5te] EFA g WH-TeE-3-7I5 AU E oE o
B9} ksl X387 (R)E 717l olo]9 % %A (1.05eq) 2 29=37F (1) (cat.), SIAFTENF(2.5eq) 2
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<AAY 1-1> (62)-5-[(1-F 9 &}E-4-) B ]-2-E| S L2-FlojEeD-4-29 A=z

soube Eekadol olehE gofol IH-1-3d v eFE-4-7He AL IS = (1 eq) 9F ZUI(1.2eq) B oM EAM A
(1 Zeq) g }‘_ _§_ 60C0ﬂ/‘1 15 }\] ]_%o} ﬁﬂ}o}.oﬂr/} H}-OO] ?ﬁaguj_ HLO 6:]15]—0110 /R]—Q_Oi \/g A7 _§_
HE AAA AE RS AR T, o] B3 oekE B tlodo el 2R AFHste] R SEES
89%°] &% S5t

1H NMR (300MHz, DMSO-d6) & 8.75 (s, 1H), 8.02 (s, 1H), 7.89 (d, 2H, J = 8.1 Hz), 7.54 (t, 20, J =7.8
Hz), 7.40 - 7.36 (m, 2H).

<HAd 1-1 Z2FH> (62)-5-[(1-Fd93}E-4-D)r LA ]-2-E| SA4-Elo} &P -4-29 ZFF A=

871 e 11 ST e 3t FERLBO1e)R 22 A Solol sk, 0T 02T @ 3
o sl Wtk A7) BHEE T4 1A B 60TAA Wi, W 4 Aeoz AU wg A
HEE i B Poon A3 MBS AAskd Ao 11 AFE BHAIA 1I0E S5l
et

<AAld 1-2> (52)-3-(2-FEHE)-5-[(1-v1 23 et E-4-D) WA ]-2-E| §2-Fo}& P -4-29] A=

HEH 1m5E BT (R 2 SaEoF ) IR =g
QA 115} e WHOR WEAA B SRS 5.

1H NMR (500 MHz, DMSO-d6) & 8.28 (s, 1H), 7.87 (s, 1H), 7.79 (s, 1H), 7.59 (d, 1H, J = 1.0 Hz), 6.40
(s, 2H), 5.20 (s, 2H),3.92 (s, 3H); ESI (m/z) 306 (MHt).

AA o] 1-3> (52)-3-wEd-5-[(1-HdH &FE-4-L) DA |-2-E| S -E o} & d-4-29 A=
ISL-2 EIS AT ORI St o) 1A S ] A 11 e
A 54 3PS F53T.

1H NMR (400MHz, CDC13) & 8.14 (s, 1H), 7.95 (s, 1H), 7.73 (d, 3H, J = 8.0 Hz), 7.52 (t, 2H, J = 7.8
Hz), 7.39 (t, 1H, J = 7.4 Hz), 3.53 (s, 3H).

AA o 1-4> (52)-3-AE-5-[(1-H <49 FE-4-)d D A |-2-E] A -E]o}ZF H-4-29] A=
-l € -2-E] S A ElolE e d-4-23} 1-dd-11-¥ g E-4-7PEUB =8 7] AAd 1-13F 22 Wyom dkgA
7 27 3}q=S 5%,

1H NMR (300MHz, DMSO-d6) & 8.91 (s, 1H), 8.18 (s, 1H), 7.94 - 7.91 (m, 2H), 7.80 (s, 1H), 7.58 - 7.56
(m, 2H), 7.44 - 7.39 (m, 1H), 4.07 (q, 2H, J = 7.2 Hz), 1.20 (t, 3H, J = 7.2 Hz).

AN 1-5> (57)-3-2B-5-[(1-d g gE-4-) A d]-2-E Sx-HolEed-4-29 Az
8- 8-2-E] S 2E|ob Y W-4- 23} 1-9d-1H-9] b 4P|l 58 7] WAl 1-13} g PO WS
A B4 gee #5490,

1H NMR (400MHz, CDC13) & 8.13 (s, 1H), 7.94 (s, 1H), 7.74 - 7.70 (m, 3H), 7.51 (t, 2H, J = 7.8 Hz),
7.41 - 7.37 (m, 1H), 5.91 - 5.83 (m, 1H), 5.33 - 5.25 (m, 2H), 4.75 (d, 2H, J = 5.6 Hz).

<A 1-6> (52)-5-[[1-(2-FF L 23 d) MRS 4-d v Ed]-2-E Sa-EotEd-4-29 A=

ey
i
o
f
e
olo
>
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[0284]

[0286]

[0287]

[0288]

[0290]

[0291]

[0292]

[0294]

[0295]

[0296]

[0298]

[0299]

[0300]

[0302]

[0303]

[0304]

[0306]

[0307]
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Ju
Jm
Qi

10-2308134

rlo

26 4O 3 1222 WS E SR ) A 1 g e
$AA BH BgEe

1H NMR (400MHz, DMSO-d6) & 13.73 (s, 1H), 8.69 - 8.68 (m, 1H), 8.16 (s, 1H), 7.86 - 7.82 (m, 1H),
7.68 (s, 1), 7.56 - 7.47 (m, 2H), 7.44 - 7.39 (m, 1H).

AN 17> (5)-5-[[1-(3-FF L2 ) N E-4-A |G ]-2-E S &-El ol EW-4-29 A%

2-E] S Aol E T U-4-23} 1-(3-BF Q2 Y)-1-S E-4-7PIU S =8 7] AAe] 119 g PYOoE

SAA BA HEL AT

1H NMR (400MHz, DMSO-d6) & 13.73 (s, 1H), 8.89 (s, 1H), 8.15 (s, 1H), 7.87 - 7.79 (m, 2H), 7.62 -
7.56 (m, 2H), 7.27 - 7.22 (m, 1H).

<HA 1-8> (52)-5-[[1-(4-ZF L 2d) ¥ eE-4-d | LA |-2-E| S2-FopEEd-4-29 Ax

2-E]§ 4o} E T H-4-27} 1-(4-BF Q2o Y)-1H-T SE-4-7 U =2 ] AAe] 1-19 g Poz

$NA B4 Bges S5

1H NMR (400 MHz, DMSO-d6) & 13.67 (s, 1H), 8.78 (s, 1H), 8.80 (s, 1H), 7.93-7.90 (m, 2H), 7.56 (s,
1), 7.36 (t, 2H, J = 8.8 Hz); ESI (m/z) 306 (MH+).

<AAld 1-9> (52)-5-[[1-(2-E22¥d) Y eE-4-4 e d | -2-E SL2-HolEed-4-29 A=

2-B| S AElo} e U4- 23} 1-(2-FREAY)- 1T E-4-7 |8 37 e 119 ge o v

AA 55 eSS S5

1H NMR (300MHz, DMSO-d6) & 13.70 (s, 1H), 8.63 (s, 1H), 8.13 (s, 1H), 7.76 - 7.64 (m, 3H), 7.60 -
7.53 (m, 2H).

<AAld 1-10> (52)-5-[[1-(2-E229d)FHE-4-L WL ]-3-HE-2-E| SL-F o} d-4-29] A=

8- -2-B S 2] oh £ 2 W -4- 29} 1-(2- 2R A ) 1H-S ehE-4-APR s 2 g g7] AAd -1 ge e
2 WeAA B4 B3R S5ean.

1H NMR (400MHz, CDC13) & 8.14 (s, 1H), 7.96 (s, 1H), 7.73 (s, 1H), 7.63 - 7.57 (m, 2H), 7.46 - 7.40
(m, 2H), 3.53 (s, 3H).

<AAld 1-11> (52)-5-[[1-(2-E229d)FHE-4-L WL ]-3-E-2-E| SL-Fo}E e d-4-29] A=

3ol d-2-E] S 2|0} B2 W -4-23} 1-(2-F 22 A )15 E-4-7PR s =g 7] ANe] 1-13) 2e e
2 WA 24 SgRe SEa.

1H NMR (300MHz, DMSO-d6) & 8.69 (s, 1H), 8.18 (s, 1H), 7.85 (s, 1H), 7.77 - 7.64 (m, 2H), 7.62 - 7.52
(m, 2H), 4.07 (q, 2H, J = 7.2 Hz), 1.19 (t, 3H, J = 7.2 Hz).

<HA 9 1-12> (52)-3-¢E-5-[[1-(2-2 22 d)VeE4-d v | 2-E S2-FolEgd-4-29 A=

3-91 2B S 2|0} B2 W -4-23} 1-(2-F 22 A )19 E-4-7PRe s =g 7] ANe 1113} 2e e
2 WA 24 SgEe FEaa.

1H NMR (300MHz, DMSO-d6) & 8.71 (s, 1H), 8.19 (s, 1H), 7.86 (s, 1H), 7.77 - 7.65 (m, 2H), 7.61 - 7.53
(m, 2H), 5.92 - 5.79 (m, 1H), 5.21 - 5.10 (m, 2H), 4.66 - 4.63 (m, 2H).

<AAld 1-13> (52)-5-[[1-(3-2229d) FHE-4-Ld e ]-2-E SL-ElolEgd-4-29] A=z

2-B| S 2Bl o} e B-4- £ 3} 1-(3-FR2A W) 1T E-4-7PE |28 37] Arle] 119 ge Yo v
AA =4 Htee S5

IH NMR (300MHz, DMSO-d6) & 13.73 (s, 1H), 8.91 (s, 1H), 8.16 (s, 1H), 8.07 - 8.06 (m, 1H), 7.94 -
7.90 (m, 1H), 7.60 - 7.55 (m, 2H), 7.48 - 7.44 (m, 1H).

<A 1-14> (52)-5-[[1-(3-2 22 D) J A E4-A DA ]-3-D2-8) S 2-Elol Z W -4-29] A=
3 -2-E] S 2Elol E el H-4- 23 1-(3-F 2230 D)-1H-9 e B-4-7pRe|sI =8 7] Ao 113 g wge
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[0308]

[0310]

[0311]

[0312]

[0314]

[0315]

[0316]

[0318]

[0319]

[0320]

[0322]

[0323]

[0324]

[0326]

[0327]

[0328]

[0330]

[0331]

[0332]

[0334]

[0335]

[0336]

[0338]

[0339]

S50l 10-2308134

2 wgAA 24 BgEe F59.

1H NMR (400MHz, CDC13) & 8.12 (s, 1H), 7.94 (s, 1H), 7.78 (s, 1H), 7.69 (s, 1H), 7.63 - 7.61 (m, 1H),
7.45 (t, 1H, J = 8.2 Hz), 7.37 - 7.35 (m, 1H), 3.53 (s, 3H).

AN 115> (50)-5-[[1-(3-F229)H FE-4- 29D |-3-0] F-2-H §A-ElohE P42 0

3-olD-2-E S ATl E T U-4-23} 1-(3-ZERAD)- M- E-4-7PEAH = F 4] A -1} B PHO

2 WA BY B SEat

L
)
B

1H NMR (300MHz, DMSO-d6) & 8.95 (s, 1H), 8.20 (s, 1H), 8.08 - 8.07 (m, 1H), 7.94 - 7.91 (m, 1H), 7.75
(s, D), 7.61 - 7.55 (m, 1H), 7.48 - 7.45 (m, 1), 4.06 (q, 2H, J = 7.2 Hz), 1.20 (¢, 3H, J = 7.1 Hz).
<A 1-16> (52)-3-4E-5-[[1-(3-S 229 )M fE-4-A M B A -2-E| SL-F o} d-4-29) A=
S-gH2-E S aE ol d-4-23 1-3-F 22 D)- -9 tE-4-7hRds| =5 7] e 1-13} 2
2 e AA 54 setE s F5el

1H NMR (400MHz, DMSO-d6) & 8.96 (s, 1H), 8.22 (s, 1), 8.08 (s, 1), 7.94 - 7.92 (m, 1H), 7.77 (s,

1H), 7.58 (t, 1H, J = 8.0 Hz), 7.48 - 7.46 (m, 1H), 5.90 - 5.81 (m, 1H), 5.21 - 5.12 (m, 2H), 4.65 -
4.64 (m, 2H).

flo

W o

<AAld 1-17> (62)-5-[[1-(4-22 25 d) I FE-4- LA ]-2-E S2-FolEed-4-29 A=
2-E] & aElolE Y d-4-23 1-(4-F 2RI D) -IH-9}E-4-7PA U =5 7] Ao 1-19 &2 Wios wkg
A FA SES 58I

1H NMR (300MHz, DMSO-d6) & 13.72 (s, 1H), 8.87 (s, 1H), 7.96 (d, 2H, J = 6.6 Hz), 7.62 (d, 2H, J =
6.6 Hz), 7.59 (s, 1H).

<AA 4 1-18> (52)-5-[[1-(4- 22299 WG E-4-A A DA ]-3-md-2-E| Fa-E|o}EYd-4-29] A=

3o E-2-B S 2o} 2 W -4- 29} 1-(4-FEEAD)-11-5 FE-4-7PR s mE 7] AN 1-13) ge e

2 WSAA 24 SR S5

1H NMR (400MHz, DMSO-d6) & 8.92 (s, 1H), 8.20 (s. 1H), 7.97 (d, 2H, J = 9.2 Hz), 7.78 (s, 1H), 7.63
(d, 2H, J = 8.8 Hz), 3.40 (s, 3H).

<AA 4 1-19> (52)-5-[[1-(4- 2229 9) T FE-4-L 1A DA ]-3-] D -2-E| FA-E|o} & H-4-29] A=
3-old-2-El & 2E oL W-4-23} 1-(4-FZ2H D) -IH-9BE4-71L G 8| =5 7] AN 1-13 g gyo
2 EAA 5A g F5E3.

1H NMR (400MHz, CDC13) & 8.09 (s, 1H), 7.93 (s, 1H), 7.68 (d, 3H, J = 8.0 Hz), 7.48 (d, 2H, J = 8.0
Hz), 4.19 (dd, 2H, J = 14.2, 7.2 Hz), 1.30 (t, 3H, J = 6.8 Hz).

<AATe] 1-20> (62)-5-[[1-(p-ED) T HE-4-L 1 Ld |-2-E S2-FolEED-4-29 A=
2-E| &2 obE ) Hl-d-2 3} 1-(U-d Dol D) -9 ehE—4-Th RS =5 7] Al 113 2 o WA
A 54 e F5E,

1H NMR (400MHz, DMSO-d6) & 13.71 (s, 1H), 8.80 (s, 1H), 8.09 (s, 1H), 7.80 - 7.78 (m, 2H), 7.60 (s,
1), 7.36 - 7.34 (m, 2H), 2.36 (s, 3H).

<@EAld) 1-21> (62)-3-E-5-[[1-(p-EB) I &HE-4-L 1WA ]-2-E| G 2-Flo}& d-4-29] A=

3 -2-) S Al ob el W -4- 23} 1-(4-T| Rl )13 e E-4-ThR S =8 4] AAle] -1 g wyew
WA BH GBS FESHAT

1H NMR (400 MHz, CDC13) & 8.09 (s, 1H), 7.92 (s, 1H), 7.71 (s, 1H), 7.61 - 7.58 (m, 2H), 7.31 - 7.29
(m, 2H), 3.53 (s, 3H), 2.42 (s, 3H).

<AAld 1-22> (52)-3-2-5-[[1-(p-EZ) I ANE4-D 1A ]-2-E] &4 -Elo}Zg|d4-29 A=

3ol W-2-E S AElobE el -4-2 3} 1-(4-m Lol )~ 13 E-4-ThA eS8 A7) AAd) -1 ge ew
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[0340]

[0342]

[0343]

[0344]

[0346]

[0347]

[0348]

[0350]

[0351]

[0352]

[0354]

[0355]

[0356]

[0358]

[0359]

[0360]

[0362]

[0363]

[0364]

[0366]

[0367]

[0368]

S50l 10-2308134

HHEAA =4 g3HEs F5EI

1H NMR (300MHz, DMSO-d6) & 8.85 (s, 1H), 8.15 (s, 1), 7.82 - 7.81 (m, 3H), 7.37 - 7.34 (m, 2H), 4.07
(q. 2H, J =7.2 Hz), 2.37 (s, 30), 1.29 (t, 3, J = 7.2 Hz).

<EAld 1-23> (52)-3-2¢F-5-[[1-(p-EB) ¥ &E-4-L 1WA ]-2-E| §2-Floj&d-4-29 A=
3-gH-2-E S obE Y W -4-23} 1-U-D A d)- T et E-4-ThRde| n s A7) AAle 1-19 22 wRjew
HEAA =4 g3HEs F58I.

IH NMR (400MHz, DMSO-d6) & 8.85 (s, 1H), 8.15 (s, 1), 7.81 - 7.79 (m, 3H), 7.36 - 7.34 (m, 2H), 5.90
- 5.81 (m, 1), 5.21 - 5.11 (m, 2H), 4.65 - 4.63 (m, 2H), 2.36 (s, 3H).

<AAe] 1-24> (52)-5-[[1-(4-oto|AZ 2 F3d) W&} E-4-A M E A |-2-H Sa-Flo}Ed-4-29 A=

2Bl SaEobE Y d4-23 1-(4-olnX 2 u )19 2E-4-7PREls| =8 7] AAe 1-13 2& wRjew
HEAA =4 g3HEs F5EI.

1H NMR (400MHz, DMSO-d6) & 13.71 (s, 1H), 8.81 (s, 1H), 8.10 (s, 1H), 7.82 - 7.80 (m, 2H), 7.61 (s,
1), 7.43 - 7.40 (m, 2H), 3.01 - 2.91 (m, 1H), 1.24 (d, 6H, J = 6.8 Hz).

<A 1-25> (57)-3-AE-5-[[1-(4-oto]| 222 B3 d) ¥ E-4-A W B A |-2-E| SA-F o} & d-4-2 9]
S-old-2-El S opE e d-4-23 1-(4-o]aZ2d ¥ d)- -V eE-4-7PRus| =8 7] Aol -1 22
Heow whgAA 54 e FSssl.

1H NMR (400MHz, DMSO-d6) & 8.86 (s, 1H), 8.15 (s, 1H), 7.82 (d, 2H, J = 8.4 Hz), 7.78 (s, 1H), 7.42
(d, 2H, J = 8.4 Hz), 4.06 (g, 2H, J = 6.8 Hz), 2.93-3.00 (m, 1H), 1.24 (d, 6H, J = 6.8 Hz), 1.19 (t,
3H, J =7.0 Hz).

<A 126> (50)-5-[[1-(4-3 8NN FE-4-A 1A DA]-2-H S 2-Fol g d-4-29 A=
2-E] S ob el H-4- 23} 1-(4-H A D)~ -] 2 E-4-7PT S =8 7] A6 1-19% 2 WHOR g
A 24 gEe #5490,

1H NMR (400MHz, DMSO-d6) & 13.71 (s, 1H), 8.81 (s, 1H), 8.10 (s, 1H), 7.81 - 7.79 (m, 2H), 7.61 (s,
1), 7.37 - 7.35 (m, 2H), 2.63 (t, 2H, J = 7.6 Hz), 1.62 - 1.54 (m, 2H), 1.37 - 1.27 (m, 2H), 0.91 (t,
3H, J = 7.4 Hz).

<A 127> (52)-5-[[1-(4- 3D ) E4- ] DA ]-3-0 D-2-8] S 2-FopE el d-4-2
3ol W-2-B] S 2o} 2 W -4- 23} 1-(4-F Do)~ U3 E-4-F e 28 A7) AAe] 119 2L wpow
WSAA B4 SR SEsan.

1H NMR (400MHz, DMSO-d6) & 8.85 (s, 1H), 8.15 (s, 1H), 7.78-7.82 (m, 3H), 7.36 (d, 2H, J = 8.4 Hz),
4.06 (q, 2H, J = 7.2 Hz), 2.64 (t, 2H, J = 7.6 Hz), 1.55-1.62 (m, 2H), 1.28-1.37 (m, 2H), 1.19 (t, 3H,
J=7.0Hz), 0.91 (t, 3H, J =7.4 Hz).

<A 1-28> (52)-5-[[1-(3,4- Do D) 3 E-4-2 DA |-2-E S 2-Fo el d-4-29] A=
2-E) S 2 E| o} H ] A-4-2 3} 1-(3,4-] | &ol K- 13 b E-4-7PR B = 5 47] AAle] 1-13 ge PO
$AA B4 g F54A0

1H NMR (400MHz, DMSO-d6) & 13.70 (s, 1H), 8.76 (s, 1H), 8.07 (s, 1H), 7.71 (s, 1H), 7.61 - 7.58 (m,
2H), 7.30 - 7.28 (m, 1H), 2.31 (s, 3H), 2.26 (s, 3H).

<AA A 1-29> (52)-5-[[1-(3,4-OW e D)0 FZ-4-d v d @A ]-3-d-2-E] 2 A-E|o}Z@ T 429 A=

3-o F-2-E] S 2] b e W -d4- 23} 1-(3,4-T] ] o )~ 1H-] e} —4-7PA || 5 7] WA 1-13} e

0% WAA BH AFEL FHHAT.

2

=

Lo,
2
P

1H NMR (400MHz, DMSO-d6) & 8.81 (s, 1M), 8.13 (s, 1H), 7.77 (s, 1H), 7.72 (s, 1H), 7.62 - 7.60 (m,
1H), 7.30 - 7.28 (m, 1H), 4.06 (q, 2H, J = 7.2 Hz), 2.31 (s, 3H), 2.27 (s, 3H), 1.19 (t, 3H, J = 7.0
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[0370]

[0371]

[0372]

[0374]

[0375]

[0376]

[0378]

[0379]

[0380]

[0382]

[0383]

[0384]

[0386]

[0387]

[0388]

[0390]

[0391]

[0392]

[0394]

[0395]

[0396]

[0398]

[0399]

SS90l 10-2308134

Hz).

<A 1-80> (52)-5-[[1-(2-FISAI#d)F 2E-4-L [v| ™ |-2-E| Sa-FolET d-4-22
- S2E &Y H-4-23 1-(2-H5A A ) - -9 S E-4-7p2 8| =8 7] AAld 1-13 28 o R ukg
AA 5H e F5Ees

1H NMR (400MHz, DMSO-d6) & 13.70 (s, 1H), 8.64 (s, 1H), 8.06 (s, 1H), 7.68 - 7.65 (m, 2H), 7.47 -
7.42 (m, 1H), 7.31 - 7.29 (m, 1H), 7.14 - 7.10 (m, 1H), 3.90 (s, 3H).

<AAld 1-31> (52)-5-[[1-(2-U =" )y gE-4-d v d @l |-2-E] &4 -Elo}ZE] D -4-29] A
2-E] S aElolEe|d-4-23 1-(Yzedl-2-d)-1-¥]2}E-4-71 3| =5 7] AAldo 1-13 2
SAA =4 IJFES S5

1H NMR (400MHz, DMSO-d6) & 13.73 (s, 1H), 8.98 (s, 1H), 8.48 (s, 1H), 8.19 (s, 1H), 8.11 (s, 1H),
8.06 - 7.99 (m, 2H), 7.64 - 7.55 (m, 3H).

<A 1-32> (52)-3-19-5-[[1-(2-} T W) A E—4-L T DA ]-2-E S 2-Elo}E el D-4-2.¢] Az
8- 2-2-E] S AElo} B W-4- 23} 1-( T A-2-9)-1H-3 hE-4-7PBd S =S 7] AN 115 2L 3y
o WAA BH HFTL SS9,

1H NMR (300 MHz, DMSO-d6) & 9.03 (s, 1H), 8.49 (s, 1H), 8.25 (s, 1H), 8.13 - 8.12 (m, 2H), 8.07 -
7.99 (m, 1H), 7.82 (s, 1H), 7.65 - 7.54 (m, 2H), 4.08 (g, 2H, J = 7.2 Hz), 1.21 (t, 3H, J = 7.1 Hz).

<A 1-33> (52)-5-[[1-(2-F = D) HHE-4-Ld 1WA ]-2-E| SL2-Elo}Z P -4-29] A=
2-El S A obE e d-4-23 1-(I 2 9-2-d)- -9 E-4-7PL U =8 7] AAel 1-19 g e whg
AA BA ggEs FE

1H NMR (400 MHz, DMSO-d6) & 13.75 (s, 1H), 9.01 (s, 1H), 8.56 - 8.55 (m, 1H), 8.17 (s, 1H), 8.08 -
8.04 (m, 1H), 7.99 - 7.97 (m, 1H), 7.71 (s, 1H), 7.47 - 7.44 (m, 1H).

<HAld 1-34> (52)-3-(2-3| =AM E)-5-[[1-(2-¥9F B) F&E-4-L W2 A ]-2-E| S2-Fl o} &2 -4-29 A

lo
2
B

BN

o

pgoz

W LERE AT (el SRA )20 S 2o el U4} 12l 22 -4
S8 7] AN -1 ge WHOR WA A B2

1H NMR (400 MHz, DMSO-d6) & 9.07 (s, 1H), 8.56 - 8.55 (m, 1H), 8.23 (s, 1H), 8.09 - 8.05 (m, 1H),
8.00 - 7.98 (m, 1H), 4.94 (t, 1H, J = 6.0 Hz), 4.12 (t, 2H, J = 6.2 Hz), 3.66 (g, 2H, J = 6.4 Hz).

AA ¢ 1-35> (52)-5-[[1-(3-¥ ) FFZ4-g i D& ]-2-E| & A2-E|o} T P-4-2 9] =

2Bl S Bl ol BT H-d4- 23 1-(7 2 W-3-2)-1H-9] 2 E—4-TPE S 28 g7] A -1 2 e W%
AA =2 33ES 5T

1H NMR (400 MHz, DMSO-d6) & 13.74 (s, 1H), 8.17 (d, 1H, J = 2.4 Hz), 8.94 (s,1H), 8.62 - 8.60 (m,
1H), 8.35 - 8.31 (m, 1H), 8.21 (s, 1H), 7.62 - 7.59 (m, 2H).

<AAld 1-36> (52)-3-(2-3|=EF AN E)-5-[[1-(3-H L) I FE-4-L DA ]-2-E| &4 -E| o} & d-4--2 9] A|
=

Mg 12RE AT 3-(2-3to| EE A Y)-2-E S A obE B W-4-23 1-(3 2 H-3-2)-1i-3 2} E-4-7h )
S|=2 A7) A 1-13 22 dlo g wkeAlA B4 33ES 559,

1H NMR (400 MHz, DMSO-d6) & 9.19 (d, 1H, J = 2.4 Hz), 9.00 (s, 1H), 8.62 - 8.61 (m, 1H), 8.36 - 3.33
(m, 1H), 8.26 (s, 1H), 7.78 (s, 1H), 7.63 - 7.60 (m, 1H), 4.94 (t, 1H, J = 6.0 Hz), 4.12 (t, 2H, J =
6,2 Hz), 3.66 (q, 2H, J = 6.0 Hz).

<AAle] 1-37> (62)-5-[(5-AD-1-¥d-F&E-4-L) LA ] 2-E| S2-FlolEd+4-29] A=

2B S 2B} ST U4~ 3 5ol E-1-A G- S Ea-TPR S =8 Y] AAe 113} 2 wyen wea
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[0400]

[0402]

[0403]

[0404]
[0406]

[0407]

[0408]

[0410]

[0411]

[0412]

[0414]

[0415]

[0416]

[0418]

[0419]

[0420]
[0422]

[0423]

[0424]
[0426]

[0427]

[0428]

[0430]

[0431]

[0432]

SS90l 10-2308134

A 24 HFEL AU

1H NMR (300MHz, DMSO-d6) & 13.70 (s, 1H), 8.54 (s, 1H), 7.97 - 7.94 (m, 2H), 7.54 - 7.49 (m, 2H),
7.41 - 7.34 (m, 2H), 2.42 (s, 3H).

<AAd 1-38> (52)-5-1(3,5-TrB-1-¥d-v}E-4-A) B A ] -2-E|Sa-Elo}Egd-4-29 Az

2-El & aEolEe|d-4-23 3, 5-UWE-1-dd-1-9 g}E-4-7P2H 3| =5 7] Ao 1-13 2 wyoew qb
SAA 24 eSS S5,

1H NMR (300MHz, DMSO-d6) & 13.68 (s, 1H), 7.56 - 7.43 (m, 6H), 2.34 (s, 3H), 2.31 (s, 3H).

<AA 4 1-39> (52)-5-[(1-HdH&=S-4-d)Hd A g o= d-2,4-T] &9 A=

ElolZa]d-2,4-t&3 -3 d-1H-9 &} Z=-4-7P 28| =5 A7) AA]d 1-13 2o whiog wkeAlA 27 353
2¢ $5890t

1H NMR (300MHz, DMSO-d6) & 12.48 (s, 1H), 8.83 (s, 1H), 7.91 - 7.87 (m, 2H), 7.74 (s, 1H), 7.58 -
7.53 (m, 2H), 7.42 - 7.37 (m, 1H).

<A 1-40> (57)-5-[[1-(2-EF L 2o ) FE-4-L 1P Eoleld-2, 4029 Az
ElobEelf-2,4-t] &3} 1-(2-EF Q2 )- -5 SE-4-7PHa S 28 7] AN e -1 2 PPOE WA
A 24 gEe #5490,

1H NMR (400MHz, DMSO-d6) & 12.50 (s, 1H), 8.64 - 8.63 (m, 1H), 8.13 (s, 1H), 7.86 - 7.81 (m, 2H),
7.56 - 7.48 (m, 2H), 7.44 - 7.38 (m, 1H); ESI m/z 283[M-H].

<A 141> (57)-5-[[1-(3-EF 220 d) A E-4-L 1P olzeld-2, 4029 Az
ElobEelv-2,4-t) &3} 1-(3-EF L2 )- -5 SE-4-7PHa S S8 7] AN -1 2L PPOE WA
A 24 gee #5490,

1H NMR (400MHz, DMSO-d6) & 12.51 (s, 1H), 8.85 (s, 1H), 8.11 (s, 1H), 7.83 - 7.76 (m, 2H), 7.71 (s,
1H), 7.62 - 7.56 (m, 1H), 7.26 - 7.21 (m, 1H); ESI m/z 288[M-H].

<AAld 1-42> (52)-5-[[1-(4-EF L2 49) ¥ E&-4-d v Ed g o}&Td-2,4-t] 29 A=
Elo}Z£gd-2,4-1]23 1-(4-ZF 2 2¥d)-11-YE-4-7PLUF =8 7] AAld 1-13} 2 WHoz dkgA
7 27 3d=S F£55%90.

1H NMR (300MHz, DMSO-d6) & 8.67 (s, 1H), 8.00 (s, 1H), 7.96 - 7.87 (m, 2H), 7.45 - 7.35 (m, 3H).

<AA 1-43> (52)-5-[[1-(2-22 24 9)HHFE-4-d DA g o} &g d-2,4-t) 29 AZ

ElolZa|d-2, 4-t] L3} 1-(2-ZE2HY)-1H-9 FZ-4-7P2 8| =2 A7) AAd 1-13 S o g ukSAlA
27 3}q=S 5590,

1H NMR (400MHz, DMSO-d6) & 8.42 (s, 1H), 8.01 (s, 1H), 7.74 - 7.65 (m, 2H), 7.55 - 7.50 (m, 3H).

<AA 1-44> (52)-5-[[1-(3-EZ22H9)HHFE-4-d DA g o} &g d-2,4-t] 29 AZ
Elo}Zgd-2,4-1]23 1-(3-F22Hd)- -9 gZE-4-71 L3 =5 7] AAd 1-139F 22 wHoz dkgA|A
27 3}q=S 559590,

1H NMR (400MHz, DMSO-d6) & 8.76 (s, 1H), 8.03 - 8.01 (m, 2H), 7.89 - 7.87 (m, 1H), 7.58 - 7.54 (m,
1H), 7.43 - 7.42 (m, 2H).

<AAld 1-45> (52)-5-[[1-(4-E2 =29 d) ¥ HE-4-d g d g o}&Td-2,4-t] &9 A=

ElobE e H-2,4-t &3} 1-(4-FZ2AD)-1-9] 2 B-4-7PE S 28 §7] AAle) 113 2 PYOR WA
w4 Bg8e S5,

1H NMR (300MHz, DMSO-d6) & 8.71 (s, 1H), 8.02 (s, 1H), 7.93 - 7.90 (d, 2H), 7.62 - 7.59 (m, 2H), 7.45
(s, 1H).
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[0434]

[0435]

[0436]

[0438]

[0439]

[0440]

[0442]

[0443]

[0444]

[0446]

[0447]

[0448]

[0450]

[0451]

[0452]

[0454]

[0455]

[0456]

[0458]

[0459]

[0460]

[0462]

[0463]

[0464]

<AAd 1-46> (52)-5-[[1-(p-EF) P FE4-d v Jelo}ZF -2, ,4-t) 9] AZ

ElopEe|d-2 4-t) 23 1-(4-mg sl d)-1H-9E-4-7Pds| =5 7] A 1-13 22 dyos wgA7

24 BYg8e S5,

1H NMR (400MHz, DMSO-d6) & 12.48 (s, 1H), 8.77 (s, 1H), 8.06 (s, 1H), 7.78 - 7.73 (m, 3H), 7.36 -
7.34 (m, 2H), 2.36 (s, 3H).

<AA] 1-47> (52)-5-[[1-(4-oto|aZ 2 @3 d ) eE—4-A | e | o}Ed-2,4-029] A=
ElobEeld-2,4-02 3 1-(4-ol a2 g o d)-1l-v]ehE-4-7Pd e8| =5 7] AAle 1-19} 28 ¥yom vhe
A 54 setE s 5l

1H NMR (400MHz, DMSO-d6) & 12.47 (s, 1H), 8.77 (s, 1H), 8.06 (s, 1H), 7.80 - 7.73 (m, 3H), 7.42 -
7.40 (m, 2H), 3.01 - 2.91 (m, 1H), 1.23 (d, 6H, J = 6.8 Hz).

<AAld 1-48> (52)-5-[[1-(4-F-Ed) ¥ eE-4-d ] A B o}ET|d-2,4-H 29 A=

FobEel-2,4-t) &3 1-(4-F o) - 1T E-4-F0es| =g 37 AAd] 113 2 PEoR wgAl

27 gEe SIS

1H NMR (300MHz, DMSO-d6) & 8.63 (s, 1H), 7.97 (s, 1H), 7.76 (d, 2H, J = 8.7 Hz), 7.45 (s, 1H), 7.45
(d, 2H, J = 8.4 Hz), 2.63 (t, 20, J = 7.5 Hz), 1.53-1.64 (m, 2H), 1.26-1.39 (m, 2H), 0.91 (t, 3H, J =
7.4 Hz).

<HA 1-49> (52)-5-[[1-(3,4-HH B d)H }tE-4-d W e o} EE D -2,4-1 29 A=

ElobEe -2, 4-t & 1-(3,4-Tl ol ) -11-5] 2 S-4-7 B Ul S 58 7] AAle] 1-13 22 PHOR WgA

A 24 HHRE F5AUT.

1H NMR (400MHz, DMSO-d6) & 12.48 (s, 1H), 8.74 (s, 1H), 8.04 (s, 1H), 7.72 - 7.69 (m, 2H), 7.60 -
7.57 (m, 1H), 7.30 - 7.28 (m, 1H), 2.31 (s, 3H), 2.26 (s, 3H).

<HAl 1-50> (52)-5-[[1-(2-vIFA[ ¥ d) ¥ etE-4-Ld [ DA el o}Z 2 d-2,4-H 29 A=

ElobE e v-2,4-0] &3} 1-(2-WFA o D) - 1H-5] 2} -4-7PR S| 25 47] AAe] 1-137} 2 WHOR WA

24 3gee S50

IH NMR (400MHz, DMSO-d6) & 12.46 (s, 1H), 8.59 (s, 1H), 8.03 (s, 1H), 7.80 (s, 1H), 7.68 - 7.65 (m,
M), 7.46 - 7.42 (m, 1H), 7.30 - 7.28 (m, 1H), 7.14 - 7.10 (m, 1H), 3.90 (s, 3H).

<AAld 1-51> (52)-5-[[1-(2-1Z &) eE-4-d]d A [Eo}Eed-2,4-1 29 A=

Hol&a|d-2,4-t)3 1-(V2gdl-2-d)-1H-F &E-4-7hLu s =8 7] AAlo 1-13 2 oz whgA|

A 24 sgee F5a9.

1H NMR (300 MHz, DMSO-d6) & 8.83 (s, 1H), 8.42 (s, 1H), 7.98-8.10 (m, 5H), 7.53-7.63 (m, 2H), 7.50
(s, 1.

<AAld 1-52> (52)-5-[[1-(3-H 2 2) A eZ-4-d]d A e o}=Fed-2,4-1 29 A=

ot -2, 4-t] 23 1-(I8d-3-2)-1H- &Z-4-7PLHs| =5 7] Ao 1-13F 2 Wom whgAlA

24 338e S5,

1H NMR (400 MHz, DMSO-d6) & 12.51 (s, 1H), 9.16 - 9.15 (m, 1H), 8.91 (s, 1H), 8.61 - 8.59 (m, 1H),
8.32 - 8.29 (m, 1H), 8.17 (s, 1), 7.72 (s, 1H), 7.62 - 7.59 (m, 1H).

<AAld 1-53> (52)-5-[(3-Hd-1-H2-9gZ-4-L )] o} =T d-2,4-T 2] Ax

HolEelt-2,4-0 &3} 3-ulL-1-51d- -5 5 -4-7 RS 28 7] AAld] 1-13 2 WoE weAA %

4 shgh=s TS5t

IH NMR (300 MHz, DMSO-d6) & 12.49 (s, 1H), 8.49 (s, 1H), 7.92 (d, 2H, J = 7.5 Hz), 7.50-7.56 (m, 3H),
7.34-7.39 (m, 1H), 2.41 (s, 3H).
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[0466]

[0467]

[0468]

[0470]

[0471]

[0472]

[0474]

[0475]

[0476]

[0478]

[0479]

[0480]

[0482]

[0483]

[0484]

[0486]

[0487]

[0488]

[0490]

[0491]

[0492]

[0494]

[0495]

[0496]

S50l 10-2308134

<HAl) 1-54> (52)-5-[(3,5-Hrlld-1-#d-v&E-4-d |vlddA | gl o} d-2,4-H 29 Ax

Blobgeld-2,4-t] 23} 3,5-t]vld-1-3 d-1H-3| 2t E-4-7PL eS| =8 47] el 1-19 22 Wiez WA
A 54 qEs F5e

1H NMR (400MHz, CDC13) & 8.57 (s, 1H), 7.81 (s, 1H), 7.52 - 7.49 (m, 2H), 7.44 - 7.43 (m, 3H), 2.38
(s, 3H), 2.34 (s, 3H); 13C NMR (100MHz, DMSO-d6) d 168.3, 167.4, 148.0, 139.5, 139.0, 129.6 (2),
128.4, 125.4, 125.0 (2), 124.1, 114.5, 13.5, 12.9.

<AAd) 1-55> (52)-5-[[1-(4-F 22 D) I E-3-A |G ]-2-E) Sa-FopEelu-4-29 A=
2-El S aElolE Y H-4-23 W4 22X 43 1-(-FEE D) -1H-5)2E-3-7ht s = 7] AN 1-
13} e oz weAz B4 SgRe SEa.

1H NMR (400 MHz, DMSO-d6) & 13.72 (s, 1H), 8.73 (d, 1H, J = 2.4 Hz), 7.96 (d, 2H, J = 8.8 Hz), 7.67
(d, 2H, J = 8.8 H), 7.58 (s, 1H), 7/02 (d, 1H, J = 2.4 Hz).

<AAd) 1-56> (52)-5-[[1-(2-9 2] D)2 E-3-A 1 Qe |-2-8 S 2-Elol Ee W-4-£9] A=

2-B| S AElob e U4- 23} WhgA] 229 G 1-(92H-2-9)- 1312k E-3-7ha e =R 4] AAd 1]
e PYoR WeAA BA HFES FEG

1H NMR (400 MHz, DMSO-d6) & 13.73 (s, 1H), 8.76 (s, 1H), 8.54 - 8.54 (m, 1H), 8.16 - 8.12 (m, 1H),
8.01 - 7.98 (m, 1H), 7.62 (s, 1H), 7.46 (t, 1H, J = 5.6 Hz), 7.03 (s, 1H).

<AAld 1-57> (52)-5-[[1-(3-H 2 2)H&Z-3-d | e A |-2-E| S&-F ol d-4-29 Ax

2|8 2ol E e R-4-27 984 22RE §AF (W3- -1 E-3-AeH e =g 47] AAd 1-1

e PR weAA BA HEES Sk

1H NMR (400 MHz, DMSO-d6) & 13.66 (s, 1H), 9.14 (s, 1H), 8.73 (s, 1H), 8.55 - 8.54 (m, 1H), 8.27 (d,
1H, J = 8.4 Hz), 7.61 - 7.57 (m, 1H), 7.53 (s, 1H), 6.70 (s, 1H).

<FAld 1-58> (52)-5-[[1-vld ¥ &t&-3-d [ d A JElo}=Ed-2,4-H 29 A=

FobEelt-2,4-t &3 WgA 228 4T 1-d-1-deE-3-hRHEEE 47 Adle 1-19 2 By
oz WgAA B4 SFRE FEHAT.

IH NMR (400 MHz, DMSO-d6) & 12.5 (s, 1H), 8.69 (s, 1H), 7.94 (d, 2H, J = 8.0 Hz), 7.73 (s, 1H), 7.58
(t, 2H, J =8.0 Hz), 7.39 (t, 1H, J = 7.4 Hz), 6.97 (s, 1H).

<FAl 1-59> (52)-5-[[1-(2-¥ g 9) ¥ eE-3-Ld | EA [l o}Eed-2,4-H29] A=

HobEdl ez ot £a) v 22 GAE 1) s A e s g A7) AN 11
T o weAA B4 PR SS9,

2}

IH NMR (400 MHz, DMSO-d6) & 12.49 (s, 1H), 8.75 (s, 1H), 8.53 - 8.53 (m, 1H), 8.12 - 8.09 (m, 1H),
7.99 - 7.97 (m, 1H), 7.75 (s, 1H), 7.45 (t, 1H, J = 5.6 Hz), 6.99 (s, 1H).

<dAl 1-60> (52)-5-[[1-(3-¥ D) Fe=-3-Ld | B[l o}=ed-2,4-H29] A=

ElopE|d-2,4-t] 23} whg 2298 I (I 9-3-d)-1H-geE-3-7hL s =8 7] e 1-13
e o wheAA 54 ggEE FEstalt.

IH NMR (400 MHz, DMSO-d6) &§12.49 (s, 1H), 9.20 (s, 1H), 8.78 (s, 1H), 8.60 - 8.59 (m, 1H), 8.32 (d,
M, J =8.4Hz), 7.73 (s, 1H), 7.65 - 7.62 (m, 1H), 7.02 (s, 1H).

<AAl 1-61> (52)-5-[[1-(4-¥ D) ¥ e=E-3-Ld |20} d-2,4-H 29 A=

EobEel-2,4-t &3 WA 2258E §AF 1-(32H-4-)- 1T E-3-Ahuys g 47 AAd 1139
T o weAA B4 PR SS9,

IH NMR (400 MHz, DMSO-d6) & 12.51 (s, 1H), 8.86 (s, 1H), 8.73 - 8.72 (m, 2H), 7.94 - 7.93 (m, 2H),
7.71 (s, 1H), 7.03 (s, 1H).
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[0498]
[0499]
[0501]

[0502]

[0504]

[0506]

[0507]

[0509]

S=50dl 10-2308134

<A A 2>
mTORC1 %A &4 H7}
<2-1> nTORC1 B4 A &3} H7H(1)
‘?a_“é of m& A7] sgt=E2 wloRCll Wi 244 AAass Frietr] fste] op7]oh e Wyez A¥

tio

& F, FA oprlate] EghE o] QIX| k& wiHoA 1AIZF 304 AP skal YA ThA] F
wjAlol A 158 wjFetgih. A7) AAld 1-1 WA 1-62 FFES HF FE 2002 FAlo] e
x|l A wjoF Al H7VsFATE. Cell lysate 20ugs 71995 38bo] #2]3FaL mTORCL %“é% B7] 95} phospho—
p70 S6 Kinase (Thr380) #A (#9206, Cell Signaling TechnologyAh) S Alg3dte] ¢l~8l EFwlyio=w RBAs)
Sk, 7 el DMSOFF AHEg SAUET sEES Ad & Huwste] nl0RC1 &4 quxﬂiﬂr%
A 74aqlTt.

23

ek MEFQ SW6202 American Type Culture Collection (ATCC)olA F43tATt. AEFE 24 4 ZHoE
o i

Al

X2

nTORCL A =2 (1) (%, 20uM)

SA | HHI=EaH%) | A | HHI=IH%) | 2A0 | HAI= %)
= 98.54+0.33 1-22 77.21£0.84 1-43 52.34+3.97
= 74.4+0.2 1223 15.74+10.22 1-44 50.76+5.28
15 53.97:£1.49 1-24 93.18+£2.50 1-45 64.18+£3.13
1-4 68.36+1.69 1-25 36.86+3.47 1-46 74.39:0.62
ik 45.82+3.59 1-26 59.73£3.55 1-47 74.36+1.25
1-6 86.58+2.50 1-27 51.70£7.12 1-48 69.55+2.04
=7 88.23+0.55 1-28 47.13+£3.15 1-49 68.36+2.99
1-8 97.1+£1.8 1-29 4.02+6.64 1-50 38.93+16.04
=9 92.76+1.09 1-30 88.27+1.18 15l 53.08+1.81
1-10 50.52+3.69 1-31 40.20£1.02 =52 93.50+1.38
1-1 67.22+1.41 =52 75.04+5.52 =55 71.70£1.70
1-12 70.93+2.39 1-33 93.50+1.59 1-54 71.17+4.46
1-13 94.90+0.77 1-34 82.94+1.10 55 14.6+6.5
1-14 46.72+14.22 1-35 96.45+£0.55 1-56 97.04+0.65
115 72.46+1.79 1-36 80.88+1.10 =5% 90.20+1.29
1-16 3.74+10.43 1-37 96.82+0.71 1-58 59.51+4.35
i bt g 86.7+3.1 1-38 75.76+2.60 =58 91.00£1.78
1-18 50171277 1-59 93.53+1.84 1-60 81.52+£3.79
1-19 54.17+8.55 1-40 41.03+10.21 1-61 91.50+1.30
1-20 83.30+1.76 1-41 49.37+7.54 1-1K 98.26+0.16
1-21 71.18+5.04 1-42 73.81£2.77

7] % 29 YERA wmpe} o], E ubyo] w2 V] FFEES 20uMolA FFoFH o= nTORC1e] FAS JA S
= AL Fad ¢ rr. E3], A 1-1, AN 1-1K(AA S 1-19] Z59) AAld 1-6, Al 1-7, AA
o 1-8, AAld 1-9, AAd 1-13, AAd 1-17, Al 1-24, AAd 1-30, Al 1-33, AAld 1-35, 2A]

1-59 % AAd 1-619] FFEEL

webd, 2 ool we sheta) 19] 532 1+ WA (epileptogenesis) A 2 A7bastel WA Aww
nIORE Aslshs o] woluh iR Amsh B® o Agke] ol wi Nnadd el 5 e sow @
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[0511]

[0512]

[0514]

[0515]

[0516]

[0518]

[0520]

[0521]

[0522]

[0524]

[0526]

S=50l 10-2308134

<2-2> mTORC1 A JAI&EZ(1C50) H7H(2)

A7) AA ] <2-1>0A AEE 31gHEES 9] mTORCIO thek &4 oAxaz (IC50)5 H7lslr] fste] 7|9 e
o g AeS Fsgic.

X 2 American Type Culture Collection (ATCC)oA T Tt. MEFE 24 4 Zo]E
Hete] 2417 Wi &, e 4 SREES(HF $= 0.1, 0.5, 1, 2, 5, 10, 20uM) 10% FBS7} 23
B oHixl A 6A1ZF For wjE Al HI7FSFTE. Cell lysate 20ugs A7]9d%3le] E)dlal mTORCI A4S 1Y)
$8+e] phospho-p70 S6 Kinase (Thr380) & (#9206, Cell Signaling Technologyh)E Ab&3te] dl~d B

o

Wyog At Zh Ao DNSOT Azl SANERTY FFES A S vlaste] mTORC1 &4 A&
5 Frreelch.
¥x 3
mTORC1 A &7} (IC50) 3 7+
A0 oiFlEa} 1IC50(uM) Ao M=t 1IC50(uM)
1-1 0.045+0.002 1-35 0.0872+0.0146
1-6 0.1237+0.0235 1-37 0.0799+0.0113
17 0.0917+0.0012 1-39 0.1076+0.0133
1-8 0.086+0.002 1-52 0.0934+0.0197
1-9 0.1623+0.0279 1-56 0.08320.010
1-13 0.1298+0.0073 1-57 0.103+0.015
117 0.069+0.004 1-59 0.216+0.038
1-24 0.0890+0.0094 1-61 0.094+0.019
1-30 0.0942+0.0019 1-1K 0.024+0.004
1-33 0.0896+0.0289

A7] AAd 1-1 YA 1-61 SFEE FolH 53 AT (20uMe A 85% olde] AEA)S Hid 33 E
58 MWl Frd o2 nI0RC1e] A a&dS Hrte) B,

o A, 27] & 39 UER el el 7 S eSS 10507F 1M olske]l A T F gdon, o volrt
A BRFEE2 1050 100nM o]3te] wi- Holdh atE YehlE A& Sl 5 sldn

<2-3> Wo|A| nTORE &3t A XA S6K TG A43} ¥zt &2l

mTOR 73 =9 sk9] xdAkQ] S6KE= mTOR &4 AgA oz fAAdwe] vk, =5, &4
- Kol

3l mTORE S6K] T389 =
715 Akt A1717] wiZell, Sekel Ql4tst 4= @rhgho 24 mToRe] 4 Iy

A

, = A 7 5% nTR A3l E48 JelllE ez e HAAlo 1-1 3}
E 9 o]y & S fste Zigi 0*34%] nTOR S ¥ o] (C1483Y)E H-frat= NIH3T3 Ao =3t

ol K th. A R EE e FURES] A10-2017-010740401

EADE AHESFAT.
TAH R, C1483Y EAWMO|E HF3l= NIHTS A|EE 6A17F B¢k 20 uMe] AAld] 1-1 3}gHE T olo do
2 Agsta, 908 5o FAS A A F, 158 B¢ FAow AR FH. AEENES F-EAE S
A (Cell Signaling Technology, # 9205)2 W9 E=2®ate] S6Ke| S14kst =& 463tk o]
2 = 1o JEAT.

= 19 YeRd ule} o], mTOR C1483Y & W OlE K-8k NIH3T3 AlEZ F41S A 2lshd okAd NIH3T3 Al
Zo} nms] SeKe] AErF FAF FtEE AL U 4 ATk, HE, FAS AHEg A Ar]d 1-1
] 2 R

shhe = old 9S A=d A SeKe] <Ikstrh AetEE 2SR F Aden, o) FI &
o] wE 3}ghEo] mTOR &4 A3 AsiAlde thAl 3 sk,
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[0528]
[0529]

[0530]

[0531]

[0532]

[0534]
[0535]

[0536]

[0538]

[0539]

[0541]

[0542]

[0543]

[0545]

[0547]

[0548]

S50l 10-2308134

<A A4 3>
LRSS} RagDe] A% A3 &4 7t

B 7] AAd) 2004 seka 1] SiFEEel nlRe $HL Adss At Mg Sieths A
S9l% ¥, o5 FEE| nl0RY] AL Adet: 1A HAsan 8

H<dk el o], LRS(leucyl tRNA synthetase)™ mTORC1ZS] ofm|w=Ait Al A AA 2 7)ese}.
LRS7} o}mak o]& X o2 nTORC1L. 29 AT HY m7)AQ Rag GTPased] A AW A o= Adtslal, Rag GTPasedl
th 3+ GTPase-activating protein(GAP)2] 9&-S &}o] Rag GTPase”} mTORC1S &4l )3k},

up2bx], LRS9} RagDele] ZAdto] e ™ Raghe] GIP a7t Asty]x, Ax¥ o= nT0RY o] A== &
7 vl

<3-1> RagD GTP 713} A3 &4 (GTP-agarose Bead Pulldown Assay)

GTPe} Aste RaghDE #4317 Y35Fe] GTP-agarose bead pulldown assayS 33l tt.

SW620 MEES 1A17F 59k 10uMe] Ao 1-1 3438 L& o]9] gor Aesta, 908 Fok FAS 2R A7
2 16% ot /‘\l 2 AAF sl MEE A7EE PBSE MFE &, GIP-ZF W3 (20 mM Tris-HCl, pH
7.5, 5 mM MgCl., mM PMSF, 20 upg/ml leupeptin, 10 ug/ml aprotinin, 150 mM NaCl, 1% Triton X-100,
1xphosphatase inhibitor cocktail)olX AEXE F53AT. 1627 AEXE 2239 AHgste] gastar, AxE
EAES 4 CTolA 1023F, 13000 x gollAl daleld §& A5ds #5313t dojxl gl 8ol (500ul 9]
GTP-A% W] 339 )e] 100ul 9] GPT-agarose bead(A]Z1r} &4=2]%], Cat no. G9768)5 A&t 4 TolA

3043F WA EA, o] F, WEE GIP-A% MyZ A, @%—ﬁ% s|gaklth. 35 AT el AFHE v
=5 oA @ 30%E ﬂa}é}am. H =2 oA AFsta, 358 A5AS 4 ColA vl W&t =4
X3 HASA BE LAY ES Y5 Hs8 (-2 HH= 5§1 A He B F-RagD T ARFl A E o] &
ste] HAEFE B4S Fastozy P-4 @i ds F43%00h. ARF1S &4 U2 o 2 ARESith. 94
HxToRE T FTAES A10-2017-01074040] 7| AE AA e 1-214 3HE(EHAA  “01867 07 EA)S
AL8-3F3A ).

olo] i3 A3= = 20] VeI

% 20) vhehdl Hhsh gol, B Aelshd 2e tER(ComlAE FAL AesE W Ragd7t HEo] o
A 2skeh. %, LRSS o3} Raghel A1 GIP7E 7hsalslo] AEe] M4 @& AL HAW & Atk olo] wal,

QA 1SR old fe AR AUTINE, Rt FAS A @ dxws vsw
AEz FFo] Hem, ot 2 AAdl 1-19 SFE E oo ol LRSS BHE Aol FA Aelo) %
RagD] GIP 7hai7k Aais 92 olvlauh,

<3-2> LRSS} RagDe] A&zgd tid FAA A A
2o 3-104 £ W] wE FFE w o] o] LRSY] 9]d RagDe] GIP 7FHE3E Adlsts &4
o

ofell, ¥ WA= I v or gl whE 5}ghE o] LRSS} Raghe] FEAEE ARA R A=A ofF

SWE20 MEES 1A7F SO 10uMe] AA e 1-1 3% w£= o9 doz AT, 908 ¢ F
1=

F, 158 Bk Faloz AT sk, AEE ZZHolAl AsiAlrt LdE &3 W E o] &3} aL,
HAHAE 98 13 FAE 7] AE FElEol HIFstar 4TeA 2A2F Sk wwksky WXk, 50%e] ©
WA o7t G-ASRA £ E Hvletal, 4AzE o B SISt Avke g8 MR 33 AlFeS &, HA
=& SDS AE #Ho] &aA71a SDS-PAGER &]slal 3-LRS Hi= -RagD IAE o] &3t AIERE 3181
th g gERToRE S FNES] A110-2017-01074040] 71 AE A d 1-214 SFE(EHAA  “0186"7 o=
TS AHEEeITh

olo] i3 A= % 30 LRI

% 30 vjehd whsh gol, BHES A @e AT (Con) AEAAE Ra RSP W AEel
RasDSh RS/} AHHOR FEAEHL Y2 FAT & Ak oo wal, B wwe] me AN 11 3¢



S=50dl 10-2308134

B EE ol9 d& AHEd AxdA= F-LRS FAE o] &3 HHENA RagD7F A AZEel HA ¥goeH, &
-RagD FAE o] &3 HAEAA = LRS7F A9 HEo] HA| o} o]59 FEago] A 1-1 3}3HE T 9]
o] ol o3 AFHoRE A HIL USS & T AUH

[0550] <AA 4 4>

[0551] gol-x] A (Blood-brain barrier, BBB) T34 %7}

[0552] 2 ol zbE A7) Al 2014 slska] 19 sRHEEo] vig 578 nT0R A& S UEN= RS sk &,
7] EEEC] nT0R A2 ## ¥ Z3e] Xs5FE2A Jdso] dd-¥ FHo gt w2 TS el
T A&AE gRlstazt sglt.

[0554] <4-1> 3JHE9 in silico P& A EA

[0555] B ade) g2 38EE59 dol-1 AW (blood-brain barrier, BBB) T3S H7Vsl7] Aol in silico WH
£ ol&3to 7 setEe] XA (lipophilicity) S oS53 Bt A4 3&E<] BB FH=E AA3= 7
T F83 84 T st IR o7 witd A3A HUME JdEr] He 7t sEEe RS Hukete
A Aol BBB £33 AEE 4T § e e Aurt 2 ¢ Ak, oE HE ARdS S4se Iev
B¢l logPet E2Fe] 4 FW 99 (molecular polar surface area, PSA)Z Discovery Studio 2018 (Dassault
Systemes BIOVIA, Discovery Studio Modeling Environment, Release 2017, San Diego: Dassault Systeemes,
2016) RIS o]&35lo] o =39t

[0557] LogP #k2 3l3tE9 A4S Yed7] g Ax=A, AlolA &+ F+ §Wd &7 Stk (octanol)dll 33HE
S 595w B SEHEI Hol e IFE R HE BuAIFE e goltk. dE B9, B4 3%
59| logP #tol 3olgtd, ol EHT k2o 10008 A%E ¢ & e AR IFAHS AYa At A
oulgtty. B4 el - Fuls FTHey] HalME A&l Aok ARk, A &Ado] AUAA & A
ol % widel &Y T T ER g5tEo] HEo|{oR Atsly] wiiol] Fod-u G Fipigo)
Askd o gltk. di-x AHE Faetr] s HHG logP g 14 F9) AR BRuFHI gt

[0559] St AR ol9eE EAke] 4 BH YA (PSA) o] sFEe] dd-u g8 FRAGS AAsb=d o a9l
o7 g3t 4= 9t} (J. Am. Soc. Exp. Neurother. (2005) Vol. 2, 541). PSA+= A EA} 3}gE2o] =4 W
=S 2D approximations & 5T sepulEiRA, A Bl Aka Qdapel 5o FEE 54 el o6
AiEe sudomA AHodn, o 4 4% 58 9 54& A wYgsts X otk dubygow F4
W gde FEo] Alx U= FIEHE ARdS 2] A% S HE AFEET, 140AS €S AFdE ME
g & Fekr] B Aol 9l

[0561] B oubge] e 1-1 WA 1-61 FTFEES] logP ¥ PSA 22 &7 E 40| YeElfAE.
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[0563]

[0564]

[0565]

[0567]

[0568]

[0570]
[0571]

[0572]

[0573]

[0575]

[0576]

S=50dl 10-2308134

X 4

gerze s3gd 42 in silico 24

HAY LogP PSA A0 LogP PSA Al LogP PSA
1-1 3.067 104.31 1-22 4,108 95.52 1-43 2.833 89.29
1-2 2462 108.66 1-23 4.376 9552 1-44 2.833 89.29
13 3.273 95.52 1-24 4.262 104.31 1-45 2.833 89.29
1-4 3622 95.52 1.25 4816 95.52 146 2655 89.29
1-5 3.89 95.52 1-26 4922 104.31 1-47 3.362 §9.29
1-6 3.273 104.31 1-27 5477 95.52 1-48 4023 89.29
1-7 3.273 104.31 1-28 4.04 104.31 1-49 314 89.29
1-8 3.273 104.31 1-29 4.595 95.52 1-50 2.152 98.52
1-9 3.732 104.31 1-30 3.051 113.54 1-51 3.077 89.29
1-10 3.938 95.52 1-31 3.976 104.31 1-52 1.018 102.18
1-11 4.287 95.52 132 4531 95.52 153 2451 89.29
11 4555 95.52 1-33 2.456 117.2 1-54 2.596 89.29
1-13 3732 104.31 1-34 2122 128.63 1-55 4.16 104.31
1-14 3.938 95.52 1-35 1.917 1172 1-56 2.884 117.2
1-15 4.287 95.52 1-36 1.583 128.63 1-57 2.345 7.2
1-16 4555 95.52 1-37 3.213 104.31 1-58 2.597 89.29
1-17 3732 104.31 1-38 3.496 104.31 1-59 1.985 102.18
1-18 3.938 9552 1-39 2.168 89.29 1-60 1.446 102.18
1-19 4287 95.52 1-40 2.374 89.29 1-61 1.446 102.18
1-20 3.554 104.31 141 2.374 89.29
1-21 3.76 95.52 1-42 2.374 89.29

<4-2> in vitro @9-¥ % (Blood-brain barrier, BBB) ¥4 H7}
FAH 0%, Pion BBB-PANPA ¥4 7|EE 4EH AME Fel in vitro RUE AL AT AEd T

A s FolAel F=&A -8 Atolo] FUuk. A¥E 7 =S 7)FA 8o =93 v 7E5AF 2
F&A FEYY oE FEE =4 sto] 3 19 IFEE 9 FduxTe] BB TS Heel.

T 4o e uwRel o], B A wE IFEES VS HEFH ABAR Aol He
hydroxychloroquine, progesterone, corticosterone, rivastigmine, carbamazepine % 5-FU%} v]ua|%= -5
3 olFut Eyn AyE Holal 9al, mTOR A&|A] (rapamycin, temsirolimus, INK128)<}e] wlmoM = 7}3+
$5g EAEE wolt AL BT 4+ AT EF, nlR B4 AAEAE e Aow dEd d3 T
MES] A10-2017-01074040 71AH AAld 1-214 33HE(=dolA  “0186” 02 AT T5 EE I o]A9
FREE tehE S gad 5+ 99

<A Al 5>

in vivo nTOR A3 &4 % BBB F34 H7}

77l C5TBL/6 A vhg-ol A7) AAel 1-1 HiEe] o mi FAUzEoRA guuiolg 7elzh ule)

B35 3 & w9 A3 & (neocortex) Z 3wl(hippocampus)ol A S6KS] <14H3} A== H“%LQE’H nTORS] &
A 3lel] i3k 3petEo adE Hrbslsc).

AAd 1-1 33E9 98 100mg/kg(in 10% DMAC, 15% Tween 80, 75% 0.1M Na2HPO4, pH9.4)o &, @ujpnjo]il &
2mg/kg(in 10% DMAC, 15% Tween 80, 75% saline)®] &0 & TFoalgitt.

ool e AuE % 5o LEhhT,

LT 5ol wheRdl mhel o], AAje] 1-1 B§tEe] 9 Fold TEolA AbstE SeK7F HEe] HA ol mTORCL
o] &do] skl Al o AsEAEE FAD 5 At



[0577]

[0579]

[0581]

[0582]

[0584]
[0585]

[0586]

[0588]

[0590]

[0591]

[0592]

[0594]

[0595]

[0596]

[0598]

[0599]

[0600]

SS=50ol 10-2308134

= ¥o} mIORC29) 22 A
A= }7} 2] (autophagy) 282

rw

shH | AAld 1-1 ggEo] 9 Aol o8] AKTY] <1Aikst AwE Wyt qle
12 o om  LC3 11 X p629 Hal=5E gels 4
sgtEe] AHFd o FUMEHASS & F AAb.

S, B WA ) A3te vigor Axe 1-1 sEHE del wEW ik ANBYL Brke) w3

Rk 5, A7) Aguda 593 wpog AAd 1-1 g5 9 0, 1, 2.5, 5, 10, 20 & 50mg/kgS &

oA Fost & o] A g Fulol A SeKe] As} A= H whalAo] uty AnE FAE] Bkt

olo] i3t A= = 69 YERHAT.

% 6ol UER ubel o], AAle] 11 BFHEe] e FE olEHow FEel HolA seke] AAEE Asat

AL AN + AAoM, olE E ) AAel -1 SFEY o] ¥E dEHor BEe da-u Pug F
F3te] mTOR A3 4S5 YeEld ez Addd 4 S,

<A A4 6>
G=3lol FERPGA oldRols TEta AAF HIt
Ado= 7LEHE e A B6C3H/APP/P81 w}$-2= Jackson Lab (Bar Harbor, Maine, USA)ollA wjsdle] AL-g-3}

k. o] nleAEE BE JvE npg- b opdRol= MA@l P ZAWo] QI%E presenilin 15 2
A

/27
ol olF 4 HE vpgzoln | o] T2 BT (NS rdol] #3g Floju., F EdWo] BF 27| U &xs)
=)

H AA 1-1 ey A(1-1K)E w2 & 0, 5, 10 =X 20mpk(mg/kg) =, 743F v 134 =
wj&= 10% DMAC, 15% Tween 80, 75% 0.1M NaoHPO, bufferE A}8-38}9itTt.

o
n
2
o
32
iy
oo

ﬂd@"%éﬁé}@ S 98 vh-2~E 2% Avertin (20 pg gil, B U)oz ulHA Y 0.9% Ad4z BE
QLAY 7L 4% FHE LS| =2 FFAIH T, B6C3H/APP/PSL wh$-29 AAld H= 4% g} E S
]‘:(DH 7.4)e14 16 AIRE Bt AT 24" ¥ AES Cryoprotections 93] 30% sucroseo w1
Cryostat(Microm HM 525, Thermo Scientific, Waltham, MA, USA)E AM&3&le] 35um FAE &gfol2~ &),
B ZHaE AZsElyl F8ll, £doldd ¥ dES gHeEZYwWl S (thioflavin S, ThS)E 7& &
AAst . ]9 Zekil S Sigma-Aldrich (V221 W3E T-1892)ol4 T4k, 500 pMel €9 Zehl
(ThS) & 50% oNeh&o] &l ATE. 100%, 95% 2 70% &&= AL AQe T, dHE PBSE AT

f
ZINRS A

HAYFLS e, FHoE FAS AH e *ﬂ*&% A2 F-GFAP A&} A 4TellA 7L QlFfu o] A
3lltl. olojA AL Alexa Fluor 594- A3 U7 3-924 g6 (1 : 200, Abcam, abl50132)9} &7 ¥Al 4
CTolA AFwo]d sF3ith. 4'6'- ]O}U]i—Z—lﬂ]‘é?l%o]?é’L?é‘rﬂ% (DAPI, 1 mg / mL, 1 : 2000, Sigma)<
AbE-ste] 8 iz G FYsgitt.

o]u] A= Leica DM2500 3 dwn|Z oz 4. Z+3 4% Image)] AT ESo] L2 W& A}§3lo] 747}
k-0 @ ¥ oW A ZEE AAkeith.

8ol rehh A,

Lo

S,

ofo Wigk A¥E = 7

APP/PS1 wh-2=9] ol Q= AR FAL 67hdBold AE2 & Aok, AR A=l i Al 1-1K9] &=
A7) S, e ] oA ofdEol= FEhae] v ThS

=73 k= 8dllA gl g gl mbel o], opiRol= Eeha FF zo] AAlel 1-1K A APP/PS1 vh-29
wo A g Fo] tix(vehicle) APP/PS1 F$-29] Mol A Bt} AASA 7HAaso] ATt o2 T3 ®
ol e AYrt opdrels Zetae] FFS gkt s 9T A

<AAd 7>

TSC CKO +d F& ®doA nTORC1S] A3 &4 H7t

GFAP1

o) e Aglstn 58 29U} 08 B8 Z2EId me £PHAG. 15027 KO vhsE
ohg 3} ol AAsa. Tscz“““ Y orkess 1R BU GRAP-Cre PR 2RlT au AR 1 AT A4

flox/+ flox/flox flox/flox

F TSC2 ; GFAP-Cre w}9-2=& U& TSC2 wp9-2~9 WujAlA TSC2 ; GFAP-Cre m}9-2~5 AAAH



[0602]

[0604]

[0605]

[0607]

[0609]

S=50dl 10-2308134

o). 2avbo]l Al (3mg/kg) 3 A Aol 1-1K (10mg/kg) S vl 43] 574 W FAHI.P.)SATH. Sgfvlo]al g A A]
1-1K 3}FFELS FAF gh==o (10% DMAC, 15% TWEEN8O, 75% 0.1M Na,HPO, ¢FZ<H)o] &3A ).

A" &% B4 sk, w2 oY AlgZ(neocortex)d dwlE SiFsta AE &3 4S5 A (Cell
Signaling, Beverly, MA, USA)ollA Z&3} A& 3G cl. 4TAA 1A1ZF &<F 15,000rpmoll 4] G4l &2 ek & AF
SNE FE5stn @Mz FEE Bradford WY (Pierce, Rockford, IL, USA)o 2 ZA3It}. w3 & o
d FEES SDS-PAGER EH3ta UERAERZ. oz Y. 1% TIBS 9= (10mM E=]~ (Tris), 10 %
EEV\ (Tris-HC1, pH 7.5, 150 mM NaCl, 0.05 % Tween 20) %2 ¥-p-S6K (T389) (Cell Signaling, # 9205),
3F-S6K (Cell Signaling, # 9202), 3-Actin (Santa Cruz Biotechnology, # sc-1616), & -p-AKT (S473) (Cell
signaling, # 4060), #-AKT (Cell signaling, # 2920), ¥-p62/SQSTM1 (Cell signaling, # 39749) % a-
LC3A (Cell signaling, # 4108) A= QIFdo] e &, =E HGAIToA-FAH 22 Ao} vh-3A|Zth. &
g slst @ad A2k (Pierce, Rockford, IL, USA)S AME-3le] 255 HESISU

ol tigk A#E = 9¢f LERATE.

T 9= 4Z7J zr @?}ﬂ%é}% ol gk TSC2 CKO whg-2=9] tf] &3} sfjutell Al phospho-S6K (T389) < ek

K (T389) @rdol whd®l npe} o], tfzrel] Hls) ehupulolal Hi= Ao 1-1K F

4 golg 4= 9ldth. mTORC2 A 38H= p-AKT (S473)7F wkeddh A g ghujulolal =

A A] o 1—1K9] FekS WA gkttt mTORC1I JA¢} A XA, autophagy(LC3 11 S7F & p62 A¥h) = 2hujn}

o 3 frEEE Ao F FelEit).

ol w2 7] gk 19 SgES 98 nT0R A 34
[e]

= =
d ¥ A% A8ARAM - FE 28 2 e A

i, o

W el A £}
KeN o]
= IR

>
~~
T,
o,
2,
oo
A\
olr
o,

2 A7 sty 12 BAHEE SE2 nl0RC1S Asfshs ax 3l do-y o Falgdo] vig- H
ot mIOR 4= ¥ ¥ A& ol e A8A Wdel] i FE&8HA 28] F 5 Slo] AP o870l

wg- -t
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SS=50dl 10-2308134

k1
N2
()Y

Neocortex Hippocampus

(1-1K,mpk) o+ wERB ce-adw 283

pS6K(T389)

pAKT(S473)

LC3ll
Actin
=97
1-1K
Vehicle 10 mpk 20 mpk

5 mpk

GFAP
DAPI
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SS=50dl 10-2308134

=48
350 -
300 -
E 250 -
g
‘a 200
E
2 150 -
Y
g 100
&
o H B
" . . B
vehicle 5 10 20
1-1K (mg/kg)
=99
Neocortex
PBS Rapamycin 1-1K
g T = 2 8§ & o S
ELEREEEREERE
T [ ———————
R ———
LC31
LC3 1l
Hippocampus
PBS Rapamycin 1-1K
- - P w @© (=
EcE2Rp22@REeE
[ T R I T I © T U I & B - T 1
T R —————
LC31
LC3 1

[(AAa 2R AL ]

(Har4 1]
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SS53d 10-2308134
ReE T4 e (G AAE =8 248 dZoja,

Re& i AT EE WA O AN Ex 24P 97 A

ot

EE HR B CCys o} e A3 E

= HIAZO C~Cps sl ZofdolaL, o]Foe] A¥ = A9 2 AfV|= A -G A9 e 249 ¢

% CoCs FFAR ool wol A e,
X Abd @ EE Aol

. ’ oy L

Y8 Vs 2 SYHoR dka Ei gl

(52)-3-e1 86~ (1- 9 2} E-4-2) v & 2 ]-2- 6] & & Bl o} £ 2] R4

(52)-5-[(5-mE-1-3ld-¥ e}5-4- D) @A | -2-E| S -FlopEe|d-4-2; B 5-((1,5-H v E-1H-9] &FE-4-)
e ) -2-F] Sa-FlolE e d-4-2.
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