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gl 2

[119]  (79) 4-(3,3-T] e Eh e o)-N-(F] o 2] H4- L Wi €)-3 4- U] ] = & ) = k2
1QH)-7} 2 E-A}no] =

[(120] S RS 4] ek 12 RAEE SR, ol o] 1A o4 A, e o

[121]

2l
o7 ¥Feh=, Ak v Zghel o

of feH o B8 AW YS FRAY
W= ARG ey 2YRS AT R

Vg e g ket 12 BAEE S, olo] A o] YA, mi= o]
of el o R 38 5P e FAYOR FAT FO o F ARE F /)
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A3
=

1

15 .
1A %, ] S o] A 1A R, Al

ol-
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1
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o 4 e Bt o] e

T Ao, o
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[132]

[133]

[134]

[135]

[136]

[137]

[138]

[139]

[140]

[141]

[142]

R F g 3] B 12 Al E R ShE, of o] A ol A, Ea o
o] ofetA o 58 Thed 9 AVl 2SS e, AR A A
o i B X RE VN EE A FE)

g g Y] shehA] 1R A E = ShekE, ol o] f A o] A, Bz o]
o] fetH o 51§ 7hed 9& Ao 23k AR5t B 2| o
Al = NS o s 222 Ale

WRb ol e}, P2 3] sheba] 12 A E = ShebE, o] 9] A ol 2 A
iz olo] A OB B G tei e FNHORE ARG FoR oS HAR
3k Aol Folshz @Al & E3ehE, AR5 el A 3ke] oA = i W

W& Al

Rk ol e}, g2 7] heha] 12 A E = ShebE, o] 9] A ol 2 A
Eiz ol oFH O R 38 Vhe ek o A3t v A ke of A Eam i &

EE A

Wrkolue}, By 2 A 53k e A ke oA A H AR oAl o] Al 2E e
3871 sFetA] 12 BAIE R Shehe, ol of A ol A A, Eam ol 9 ofsh A o

R 587 9o s AT

2 o) 73}

Vg AR Al aakE 2hE Al dk Egheel] Wk Aow, ol w
2 3hhe Eam ole] oA 02 58 7hed A& At 2 219 1Akl o-
SMA, F-91¥1, COL1A1 ] (P& aab o= A8k 218 skt

upehA 2ol uhE Al BhghE 2 ARk hA i AshE adE
= A RAZAM A A Aol o R A 5ol F-85HA 28E JleR v

[
of up2 33Eo F-AE A oA A S A5 A, A
| A-F-ob Al 3£ (MRC-5 Al )0l 154 Aol E71S1 (TGE-B1)S # 2] 8Fo] F-
A QB v agt 495 Yerdit
L2E g e SFE A RS AR a5 Hrketr] HeEl, 1kt 1t
A+ A 3£ (Human Hepatic Stellate Cell, HHSC)®ll & 54 Alo] E7F21 (TGF-B1)2}
7 2 Wy o] mpE 813HE & A 2] 3k ¥ qRT-PCRE 0-SMA (ACTA2)<} COLIAI
o] mRNA A& g1k A& et
%32 o] e SR A AR A8 2eS Erker] fEl, <1kt
A4 f-ob Al E (Human Renal Fibroblast, HREF)ol| 541 Alo] £7}21 (TGE-B1)3%
sl B dbg o] upE 31328 A 2] $ & qRT-PCRZE a-SMA (ACTA2)S} COLIAI
o] mRNA HAZFE 2213k 475 VepilT].



WO 2025/127848 PCT/KR2024/096870
[143]
Ao AAE AT HAH FH

[144] 282 A7 gk 3hehEel] whek Ao R A, 4] 3HetE o] F-oidl o] § A2 o
Aoz vy G AEEA ] A& 24D 5 S Evtof e} A 73}
e AN a-SMA R COLIAL 9] B3 & AAsh= aa7t &2 lste] ¢
g5 Aotk

[145]  FAH o=, By A Ao A= ool wp Al e e S Ak
St (el 1.

[146] ¥ o] vhE Aol A=, 2 ol whe shE o] Af #d Al a-
SMA A a5 AL A3}, & 22 319E 0] MRC-5 Al 300 A4 5528 a-
SMA 2d oAl 532 2= A8 FAF o2 A7l adrt = Ae &
AR (g 2).

[147] ¥ el Evhe Aol A=, 2wyl upE 33HE-& MRC-5¢] A 2] 5te]
A3k o QAR P o] = WshE A AT 2 U o 31380 A
off o8] HR-3F wd A4S F-ofEle] Ao AAsHA e A e Elstilt
(29l 3)

[148] 2w el v Aol A=, QIR MG AIE O AT Abol ETFI S
7l g o] shghes A2 g A, A Aol E7F]ICl 2] % a-SMA (ACTA2)
¢k COLIAIS] mRNA =¥ 5717k A8 A5 v, 2 i o] 3hghEol 7k A
sh5 aatH o g AT = &S FAsAT (el 4).

[149] ¥ Ewe EvE Aol A= IR A frobAl el 9154 Aol E kel
S g ol whE BHeheE S A e A, A Aol =TS0l 2% a-SMA
(ACTA2)®} COLIAIS] mRNA & S717F A A 3] <A g vf, & g 9 8} gh=o]
AT E add o R AT 5 A ik (2l 5).

[150] 7] AaES 2 Egol wpbE A7d shehEo] Af3tE st A fd o
d s s er AT F 3leS s Aes, L ug e B e
Afatel g Ot A5 X8 Fofol A Tk A 2eE Ao v
et

[151]

[152] ot ¥ gl thal -4 4 e g A gt

[153]

[154] 222 ab7] sheha] 12 BAIH = 8H3HE, ol o] A ol A A, 3= o] 9] of
e o r 58 7t e 4 ATk

[155] [2Fek4 1]

[156]
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[157]
[158]
[159]
[160]
[161]
[162]

[163]

[164]

[165]

[166]

(371 882 100 A,

XEN, S, =001,

Y& O E3= S0,

R Ci-Cio® &, Ci-Cypo®l At 22U, Cr-Cp®l S H ZALO| E 227, 39
WA 109 Wk e 7], 399 WA 109 S g e 28] 7], -CO-(C-Ce2] &
Z), B -CO-(FEN 02 X8} = v X 3kl C-Cp 9] o} E)olH],

/‘0}7] Rl/] o}-ﬁ» o]/}:]—,] H+= KLEZ*_], E]—i ]g ‘]ﬁ' T= H] ‘]ﬁ-E] C6-C12~04 o}
4, s RO R X3 = ¥ X FH C-C,9] e 2ot 2 X 3hd 4= 9l a1,

Rz 5, B @Rllo]x

R3 ; R4%/\1§C’473Q°1 59 £ 6 ALl E ﬁé‘é%‘?%lol o 7] aLe

R; ¥ R} 18] & JA8HA] &= A9, R FEASHAYX7EO = 891 A
), B A0 AL, Ry Ci-Cpo] APl E2 Y, C,-Cp 9] sl H Z Ao 28, -
CH,-(C-Ce ] Aol F 2971, 3= -CH,-(C,-C 2] 3l Bl ZALo]| F 2 270l 417
R3] 3t o] 2] Hiz -NH-(C,-Cs8l &), 1= C-Cs8] S = A ghd 5= 1L
7] Fe|ZALol 22 Y, de 2], 2 s et e 747 =
S, ® O= o] Foixl o A AEd sfit o] o] SHZAAE E3H3

7| A, 7] -CO-(C,-Ce2l &2 Coll A2 C-Ce2 &4 & ﬂﬂl
Z1t], R,°] -CO-(C-C2] &Zyolet= A2, COE 53 Za A (N)yol
-Co2] &g om| g},

f_d
o]
ko)
o
SR i
Z

2R
2
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[167]

[168]

[169]

[170]

[171]

[172]

[173]

kol gl 471 Ry % Rz FAH 02 X7k iz $9 W), Rz E413)
#] k0, Ry CuoCo® ALol 2 E G, CrCy ) 3l Bl AL o] F- 2.9, -CH,-(CirC
& Abo] 2R ), iz CHA(Cr G Sl 2 ALl 2 2 7)ol v, 7] Rye] B
o o] Hi= -NHA(C,-Cs®] 272), B C-Csel = A8 5 91,

X7ENY W, Ry R RA= A2 AdF o] 59 =6l el & AT 5 9laL, 9
Tl 71 el sty o]l H7E -NH,, HH = obRl, -NHA(C-Cs2] &), H3= Cr-

gl T

R; 2 R} 28] E A A & 9 R T4, Ry Gl Aol 2 2
U2, C-Cp®] B HI ZALO] F 2 U, -CH,-(C5-Co2] Aol EE Y ), 2= -CHH(Cy
-Ce2] el ZALo] 2 )0, 7] Ry 2 dhrt o] 4k 2] Hi= -NH-(C-Cs2] &7)),
i C-Cso SR A3 5 9l o, ofof) A H = A1 of T

B el §loj A, Ry R R A2 A H o] 59 =69 a2l E P4
AL, R AR OHE AE /N R M2 dH o] ae) 25 g7
& ugnt 4] el G2 v A cle AT A AT 5), &

S = A~ == Sk 3OS
O ool A 9lu (F, Aol FEAY L WIS Y F B £F

Lo
frore S

1 oL ofk
o w1

il

1o

P
o

gh, B CE o] Foixl arg]o] A} ahit o] 9] FH &2 A& E3tsh= s H =
ae]71d 5= Ak vbEASHAIE, Ry R R A E A E O] 59 = 69l aLg] &
e, 47 Ry 2 Ry B Colth

ol o] o o)A, 47 Ry R RE AR A 59 B 6 FHE
Afol E 22U EE 59U EE o WIS SH 2 E FAsta, 4] 5 e
6% A = 5 e ol WAk S H 2 are] = 11 argle 170

s E3sHE A 0mA, of 1] Xz NG 5 gloik, ool 4

53 A& oheh, B3, 471 Ry % R7F B 59 i 691 e EAbol FRY

2w, 59 T 69 WS 8|2 1) shh ol 49l H7b -NH,, vl ol
A

5 5 glon, ofol] FEH = Al

b o] th2 T oo] A, 47| RS 69 g a1e) 7] (el ), o} ), 69
F= FEl 2] 7] (A, s ElZotd), -CH-01 4, -CH,-3 B 20}, 64 A}o]
2297, 69 A HZAL) 2R LY, -CO-0}D, EE -CO-(C-C,8] L)RA, o]
714 37 69 WS slEl 2 ae]v] 2 del 2okl S skt ool NS ¥ 3t
a1, 47] 69 Fl el 2ol 2R A AL B o] 4be] 0F ¥ 3etE AL 5 9lont,
ool FH = A& oy}, w3, 47| R, st oo HiE BRAOR A&

by o] I o F oo A, Ry E RV ALY E FASHA] &= A9, X7HO
=82 o, R EA418H A o RyE C,-Cpd] Bl Ao EF 27, = CH
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[174]

[175]

[176]
[177]
[178]

[179]

[180]

[181]

[182]
[183]

X7F N o], Ryi= 7420] 3L, Ry Co-Cp®] Aol F 2 U, Co-Cp 8 &l Bl Z ARl &
2T, -CHH(Cy-Coo] ALl EF 2 L), = -CH(Co-Co 8] Sl EH| Z Ao E 2 Y)
ol™, A7] Ry st} o] 49 Hi= -NH-(C,-Cs9 &), = C-Cs9 &A= A3

')1: AT A7, 7] A H ZALl ZF 2SS 1 WA 2708 N &= OF 2 3Hst
491 WA 69 FH BZAFO| Z 2 AU 7 o, o]of] G ¥ A =t}

g o] o E Ao, 7] R 6 WEFS a1 7], 69 Wk &
2318]7], -CH,-0}2, -CH,- 3 B 20}, IE3= -CO-(Cs2] &2 R A, o] 714 A7 6
A S FeH 2 ae) 7], 2 S E 2old 2 st o] o] N& 2 3hstaL,

71 R st} o] o] H= @2 & X 3hd 4= 9l 5L,

A

A

4

g
J71 Ry 2R A R AAE ] 59 E= 6 HEA | EFR2YZ =, 59 &
6 W FHE e E P, A7 5H B 6 FE|EACIERES A
T 5Y =6 WEES Fe| 2 e = L arg] o) shuf o] e N = 05 2§
sk A0 B A, o] W] X= NojH,
A7 R 2RI EA S5 =69 FH2Ao| E 2 Y = 59U = 6d
&= & H 2 a1e] = Skt o] 9] H7F -NH,, = -NH-(C,-Cs2] &7 & %] 8kl

Ry 2 R7F 18] & A a4 &= 49, R FEABHAWHXTEO = 89 4
), Tz 5220] 31, Ry CCe®] BBl 24O 22U, CHA(C,0] Aol 22 g
7), 1= -CHoA(C.C oﬂzﬂﬁwol Z297)o M, 7] R,9) BhLt o] el Hi
-C,9 ozl g x)3E 01,]_,0]0]] AL = AL o},

Bk o] i ohE P o) A, 4] SR 8] Bheha] 112 BAlE 9l
o}, oo 4= 5 ohc}

(g4 1-1]
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[184]
[185]

[186]
[187]

[188]

[189]

[190]

[191]

[192]
[193]

(71 ket 4 1-10014,

71 Rz 69 W& a12) 7], 69 WS &l Hl 2 a1e] 7], -CH-0F &, -CH,- 3] Hl
2old, 3= -CO-(Cs2l &) EA, 7|4 7] 6 W= el 2ae] 7] | &
B 2o} & sl o] el N& ¥¢tetar,

871 R8st ool His Ezll o2 A ghe &= glaL;

”71 R; 2 Ry= A& Ay o] 59 =64 &

6% W SEl 2] 2 FA e, 3
EEt, A Em o WIS S R are]s 1 arelel] shy ol e N HE= 05
she A2, of ] Xi= Nol,

/\01,7] 13_1 R47]_f;3/\g§l_5<q EE% GOJ “EiﬂEﬂi/\]‘O]af’c_oLﬂ I:EJ:—_SOJ I:E‘—— J
TS oﬂ gl 25185 3t} o]l H7F -NH,, B -NH-(C,-Cs9] 7= 2] 3+
RIS

R; ¥ R} aLeE] & A SHA] &= A9, Ry FEASHA Y, £ 40l 3L, R,
& C-Ceol B 2 ALl 22U, -CH(Cio] Abol E 2 L), 3= -CH-(C-Co®l
SlHlZALlE 2L )0, 7] Ryl 8t o] Hi= C-C. o] <A = X ghd

ol 711
)\)\v]__

—_—

A7) FElZ2A ol 22 e 2ael 7], 2 dE Zelde Zh 2elx o g N,
S, R O= o] Fol 7l ol A A st o] 4ke] s Hl 2 A5 23Hett})
vt A s A=, A7) 33ES 617] T 1o e 338 F o= v 5= 9l

S, o]l gk ¥ %] =T,
B g A A Akl Lo, 2-8-7]3= "-7] (-group)" & A =8kl 7] = Qi)
B wrg o] lof A, &2 7 (halogen)'< F, Cl, Br, £ 1 52 X gFgtt},
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[194] 2 gl QlojA "ok Galkyl) 99 FahEl $A Y i w B A Y (T, A
A L A9) e EAS oGk 8, B dgo] ihE $U e WY £ F
E

[195]

[196]

[197]

[198]

2ol el welv1 B Eatel A4 B BA Qe Basan Eia. B
01}\‘] /6}7] OEL%'Q CI_CZ()’ CI_C157 CI_C12, CI_CIO, CI_CS, CI_C67 CI_CS, C1_(:4

VR CCye] 9 Qlonk, ol B A Witk 4] 4L, o] B Bel,

—

we oE n-Z2E o)A E Y p e o] AHE 23} e (sec-butyl), n-HE,
oladE, vl AE, iso-ob, n-3 4, 3-w & A 22-t] e A E, 2,3-t] e & 3l

pik o
Adolch 2 w3 ol A FReol A, FAL opr e, wi= e
4 5 lek g7 robul = s s ol el H7EN IR X3 4] &
QI (12, -NH-C-Cs2l 47y, "SR A= st o)l Hoh 2
s

i
i)
o
9
k=)
i
ot

1o
LRI

o
o fo

uct

ot
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e e o2t

= 4o
>

o %
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N

o
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~~
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5 589 5 Ao
of QoA “Alo]EZ L (cycloalkyl)” ¥3} L= F54
< (Non-aromatic)
]ﬁioal—g% C3_C207 C3_C157 C3_C125 C3_C107 C3_C87 C3_C67 *EJEJE C3_C59/] }\]‘
A = 9o}, o]of sh = A =t A AR &, Ad7] Atol & &
= SRIRI AL FEFE Alo] 2 EME, Ao 22 A, Alo] &
d, Aol S 23 Aol ER2FH Aol F2SE Aol FE2SHE 58

2ol Qloj A, Afo]l EZ Y& ulol Alo] E 2 Y (bicycloalkyl)"
= "EgAtol 2 YA (tricycloalkyl)"& E 3L A7) 8o mnfo|Alo] a2t
L= rEgolalo] E RS ThE Aol glow 27 o4kl A E FE
zbz 270 o] AfolERYH RIS F o] Foxl F2E o]t
371 AlelE 2 7] = gk gl 4 9l

b of] 9loj A a e EALol E R U srglof] BhA %} £]of] B o] 4

2 AAE 2ehi 8P Belear] g v et 3] slE e A

N, O, P, ¥ SE o] Fo{ %l Frof| Al el s sluf o] - o= o). & b o] o 74
e A, 7] dH ZALo] E 2 U N AAE 8 Het= Aol &8 o}Hl (cyclic
amine) B = &) B 2 A}o] & ¥ o} Tl (heterocyclic amine)d <~ $) 3L, vl &2l &} 7| = 3
2 1A 6219] Apol ¥ o} 4 1. ol Ael, 47 A2 Aol E2AAL 3
Aed, dEZed, g d, 25, g2k, g g, 952987, 2 ol A E
HoF o] Fojzl oA Aeld 4= Qi) 3=, 47| el 2 Aol 24U & st
ool 0 YAE F ek 49 WA 6 Ll 71 Y 4= Qlr) & ol 2lolA &
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[199]

[200]

[201]

[202]

Bl 2Alo] SR AZ L "Hlol g H 2ALol E R4S E eI Y] vhol F H =
Afol 2@ 27) o] el A S TEOE 2= 27 ol 4ol el & o] o)z
Ao gXM, 7] 270 ol el ae] T shut ol /ol dH ZALel &

Houbdof] 9lo]A] "o} (aryl)"S ¥HE = 230 ® ALg Y=, s o] el 1
2] & EototE WS Al 2 S o UIEPIL WEFs are] 7t sk o] e BhA Ayl

of 3% 1% ool X} B ol glojA] 7] oF & Ci-Cy, Ci-Cis, Cs
-Cia C3-Cyp, C5-Cg, H5= Cs- 69] old A 4 3}\9—1’]‘ ]Oﬂ A ¥ %] oFi=t}, A of

TC
e o E S0 wd WA YZe Ei=gEgds =g yzE S oud =9l o

L}, o] o]l ghA = X] eF=T A7) o}l H & FE| 2ol & k)

B kg o] 9lo]A "dlﬂ]io}a ol gka A} 2)el] spi o] o] & e =
AAE 32 geh= B Aol &8 (Monocyclic) B Hlo] Aol & (Bicyclic) 71
SFES ofu| gt 7] B2 A= N, O, P, E SE o] £ X1 ol A A el
shu o] A 4=l B kg o] A ool A, AV FlH 2ol & sl o] 9]
N& Egete= A d 7 Jvh (5, 18 E T4 st o] 4o C7FNe R A8
). 3k, Bk o] 9loj A e ZolH -2 WS o}l (aromatic amine) 4+ 2L
th 2 o] BhE el ool A, 7] sl 2obE S 1 WA 370, 1 WA 27), =
170 ] N A& 2358k A Y 4 qdrh

ook o] whE o F e 2ok (FEE g])S, v A gkl 01]/‘1?';*1 |
o, vpolslld, A, wlzd WiAd, 57U, Helld, 3748, U2, 9gvd, o]
oS (olvtE), I &4, HolEE, /\}%%, ol &ALEY, T gk, JJ?/V]
o, &, FEvid (@), A gAd, A, deAd, 3 rhA|
d, v gEE, HolrolEd, EgjolEd, /1=, ol A=, QITtEH, ofAQl
g flzoln g, izFad, ey, Wlzo|HAEE M-S ALE
ey e, e oS, Ml E ol o}, Mz EgolE ™, olHl Y,
HAmeld, otolaFmed, g d, HEGS ma2vzd 9 ol 59 o] 4
AN Ee 23 7

Egh o] W 3= )Y v 2%E vhE e E 29
ATk TAA o=, ] o 2 E]%Z A olde] |7 A o' g Ao 3l
L EHE 2= o] Fo] A = W%L 1 ol gtr}. oy, A7) sHgHE& 2 W
Al 570 ¢] are) 7|7k A g ‘i‘r%‘r ] (5,28 WA 58] b3 a1e)), 2 WA 470
of e 7] 7 AdE gk o, = 141%1 370 ¢ ael7| 7} Ak ohEk e =
sE9He ¢ Sk A7) thgk ﬂﬂl*?“ sz ZF7ke] arelrlel = E w A A el 7 ]
AR g7 = B8 G Al sxE BE ael7|7F 23 = Yk 0117“41
7] 1] 7]= 39 are], 49 e, 59 e, 691 aie, 109 a1, B ol E 5?}
o R o] Rz AY = i, A S A= 5 318 W/EE 69 AT R o] F
21 A ok gk 3] ok el & F A sk Ate] i) gdd A
Rro 2 o] Fol X A = glaL, = TS AT (ol T A, AT AT S 3¢t
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= A g doh A7 g8 a9 E A s A4l gl AR sdet v
doldt TR 7 Uk oA, A7l eyl A4 SHA R Aol 2R,
e 2 Aol SR, 3 WA 109 W e 7], = 39 WA 109 W
ez 7Y 5 gk

[203]  E3H 2 do) & slstE - FH R eV E £33 4 vk ] gl =
GAZG =g Ad (cls24t A2 52 28T F Yk 2 ag e o
T ool A, 7] dlelZare] 7= N, 0, 2 S& o] Foj A ol A A el g 3 o]
ge] s el 2 YAE 25 4=l

[204] o] QlojA], ek a1e] V| wEASR R o] B AR (ol & E, o]
A%, A, B Qg gl oef arg| o ® A X2 E o
b S S FE 2o V] S ] T e E A S Al F
7} 2714 o] gl dlHl 2] 7] & o] g}, B kol Qloj A, Y] W (8 E
2ya1g] 7] 39 WA 104, 39 WX 89, 39 WA 69,39 X 590, 490 WA 6
A4 WA 59, == 5Y WA 69 Y Ao, o]of] g H = A1 ol
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[249]
[250] <A a>7-EFLE-1-4-EFLEIH)-1234-HES 22T 5 A-[7-
Fluoro-1-(4-fluorophenyl)-1,2,3,4-tetrahydroquinoxaline] | A 2=
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[251]

[252]
[253]

[254]

[255]

[256]
[257]

[258]

[259]

[260]
[261]

[262]

BEoulgo| & 7-Z2F Q2 1-4-ZF Q29 Y)1234-HEGS| =g 5ad
& 3H7] Az a-1 WA a-49] A4S Z8) A 2k o)

<Azl a-1> 5-FF QL Z-N-(4-ZF 2 29 d)-2-1] E Zo}d A[5-Fluoro-N-(4-
fluorophenyl)-2-nitroaniline] ©| A 2=

2,4-Difluoro-1-nitrobenzene (4.0 g, 25.14 mmol) 3} 4-fluoroaniline (2.8 g,25.14
mmol)2| &35 8N & 130 °Co A 244 ZF wHkeE & 420 & W7taElolt) ukS
Ao &8 Hrlsle] vhgS T8I T, vl E 2 2 | ¥h(dichloromethane) & &2 %
SHTE f71 5 Bkl o2 Al A, MgSO,& 712, o 243t o5 713} sholl A -
SHA T Ao AL n-8) 4l e o} A ]| ©] E(n-hexane/ethyl acetate) <35
ARgstel del7t AdAamvt R 2 A ete] 5-EF LE-N-G-EFLE
) 2-HERoII IS Akl

Sk 51A] (578 63%); 'H NMR (400 MHz, CDCLy) 8 9.54 (s, 1H), 8.26 (dd, J =
9.5,6.0 Hz, 1H), 7.27-7.23 (m, 2H), 7.18-7.13 (m, 2H), 6.63 (dd, J = 11.3, 2.7 Hz, 1H).
6.48 (ddd, J=9.5,7.1,2.7 Hz, 1H).

o Hy

<Az a-2>5-FF LE-N-@-ZF 2 25 d)wl Al-1,2-t] o} W1 [5-Fluoro-N'- (4-
fluorophenyl)benzene-1,2-diamine] 2] A| =

A7) Az a-10 A AW 5-Z2FQ EN-(4-ZFL2HE)2-UERILHS
(4.0 g, 15.98 mmol)¥} Tin(II) chloride dihydrate (10.8 g, 47.96 mmol)E | & o} A| €]
o] E (Ethyl acetate, 0.5 M)ol] 1 Z3+oll-5- 90 °Cof| A 5A| {F wnb&RSI o), HE-g- ol
S AL o7 YN T Eof H7Fste] 10M NaOH =891 0.2 F31A| 71 3 o
g ofAlH o] ER &Gt {75 Hepol 22 Al A, MgSO.E 1%, o %5
b5 7t sholl A 53kt Aol ZALE n-F Ao € ol A H o] E Z3HE-&
ALgsto] Ael7t AR AR E YT 2 A ste] 5-5F L2 N-G-EF 27
HywlAl-1,2-t] o} vl & Al 28k T}

T3 1A (& 56%); 'H NMR (400 MHz, CDCl;) § 6.99-6.94 (m, 2H),
6.86-6.82 (m, 2H), 6.79 (dd, J = 10.0, 2.8 Hz, 1H), 6.73 (dd, J = 8.6, 5.5 Hz, 1H), 6.62
(ddd, J = 8.6, 8.0, 2.8 Hz, 1H), 527 (brs, NH), 3.49 (brs, NH2); LC/MS ESI (+): 220.6
(M+1).

<A|Ze] a-3> 7-EF L2 -1-(4-SF 28 F 529 -2,3(1H,4H)- 1] [ 7-
Fluoro-1-(4-fluorophenyl)quinoxaline-2,3(1H,4H)-dione] | A| %

g7 Azd a20l A A 5-EF L ZN-(4-FF29 D)nlAl-1,2-t]o}Tl
(3.0 g, 14.83 mmol)-= diethyl oxalate (13.0 g, 89.00 mmol)ll =<1 § 160 °Coll A4 24
AlZE Eket it ghg oS A2 0 2 WA & uh-g ol o] i} B 71 x3)o] 7-

ZFQEN-G-ZF 29 d)FA 542 3(1H,4H)-1] 25 A 23813t
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[263]

[264]
[265]

[266]

[267]

[268]
[269]
[270]

olol B M 1A (428 68%); '"H NMR (400 MHz, DMSO-ds) & 11.98 (brs, NH),
7.32(d, J = 6.8 Hz, 4H), 7.08 (dd, T = 8.8, 5.5 Hz, 1H), 6.87 (ddd, J = 8.8, 8.0, 2.7 Hz,
1H), 5.93 (dd, T = 10.3, 2.7 Hz, 1H); LC/MS ESI (+): 274.9 (M+1).

<Az ad>T-EFLE-1-(4-ZF R Y)- 1,234 HESS| =2 5 2[7-
Fluoro-1-(4-fluorophenyl)-1,2,3,4-tetrahydroquinoxaline] | A 2=

71 A ze] a3 4 QAR 7-FF L 2-1-4-SF LR ) F =47
2,3(1H,4H)-t] < (2.0 g, 7.29 mmol)S THF (0.5 M)°l| #¢1 &< o]] borane-THF
complex (1 M) (22 mL, 21.88 mmol)-2 220l A 3] H7Fet F, 65 °Coll A 164]
b E ot wnkel i) vkl g Ao 2 WA F F B HUtsle] HhE-& T8
T, 323} NaHCO; 8N 2. & F3}5to] o & oA H| o] ER F=3 30t} 771
S Hepl o R Al H, MgSO,2 712, o gk o2 75 Stell A &3l &
71 AL n-F Aol Y ofAlE| o] E Z e 5 ARgste] e A9l AR vtE L
2 AAete] 7-5F QL 2-1-4-EF Q2 Y)-1234-HEHS| =27 52
A z8F5 )

A XA 1A (558 72%); '"H NMR (400 MHz, CDCL,) § 7.21-7.16 (m, 2H),
7.09-7.04 (m, 2H), 6.49 (dd, J = 8.5, 5.6 Hz, 1H), 6.36-6.27 (m, 2H), 3.64 (dd, J = 5.8,
4.5 Hz, 2H), 3.45 (dd, ] = 5.8, 4.5 Hz, 2H); LC/MS ESI (+): 246.8 (M+1).

[ 2]
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[271] <Az a-5> HE-FE R)2-((6- 5 FLEA4-4-=F22949)-1,2,3,4
HEgs =2 5ael g2 8aln Dy ey S d- -7l 2 52 g o] E
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[272]

[273]

[274]
[275]

[276]

[277]

[278]
[279]
[280]

[tert-Butyl (R)-2-((6-fluoro-4-(4-fluorophenyl)-1,2,3,4-tetrahydroquinoxaline-1-
carboxamido)methyl)pyrrolidin-1-carboxylate] 2] A %

A7) Az agoll A DX 7-EFLE-1-4-ZSF 229 Y)-1,2,34-H E

=R I A (1.0 G S tE 22 (0.3 M)ell 50|31 TEA (4.0 )7
triphosgene (0.6 3% )2 0°Coll A 15 8] FH7Feke] 0°Coll A 1A ZF &<F i Rka}
Stk Hb-g- Mol TEA (4.0 § )%} (R)-1-Boc-2-(aminomethyl)pyrrolidine (1.5 &%)
& A7beto]l Aol A 3R aEks it whg-olo] & Hrbeto] W& R
T UFREveor ST F7]15& Bkl o8 Al F, MgSOo.& 1%,
T o5 25t stol A s = lth o IALS n-8 /ol oAl o] E =
S ARg st et A ARt R u 2 AAlste] HEHE (R)-2-((6-5
B-4-4-EFEAE)-1234-H ESS| B2 5172 5 A ) |
1728 g o) EE A 2.
A} 31A] (578 90%); 'H NMR (400 MHz, CDCL3) § 7.23-7.18 (m, 3H), 7.12-7.08
(m, 2H), 6.42 (ddd, J =8.3, 8.0 2.8 Hz, 1H), 6.23 (dd, J = 11.6, 2.8 Hz, 1H), 3.97-3.92
(m, 2H), 3.87-3.82 (m, 1H), 3.62-3.59 (m, 3H), 3.49-3.45 (m, 1H), 3.35-3.26 (m, 2H),
2.01-1.96 (m, 1H),1.86-1.78 (m, 2H), 1.75-1.68 (m, 1H), 1.39 (s, 9H).

o Q)

ty Fo Mo

Rwir)

gy

<A 1> (R)-6-ZFQE 4-(4-ZF 0 23 Y)-N-(F Z&] d-2-A v €)-3,4-

U] 3] = & 7] 354 - (2H)-7} 2 3 A} o] = [(R)-6-Fluoro-4-(4-fluorophenyl)-N-
(pyrrolidin-2-ylmethyl)-3,4-dihydroquinoxaline- 1 (2H)-carboxamide] | %

B71 Azl a-5001 4 Dol HE-FH (R)2-((6-EF L2 -4-4-ZF 22 H)-
1,2,34-HES3| =2 #5243 -7t 2 5A ] Sy e S d- -7 252 ¢ o]
E 9] Boc J1% & TFAR B H 5519 (R)-6-F F L2 4-4-SF 29 Y)-N-(F &
g d-2-A v A)-34-1] 3| =27 A4 QH)-FF 2 A kol = & gHA) sl T

A=A 1A (58 53%); '"H NMR (400 MHz, CD;0D) & 7.33-7.30 (m, 2H),
7.24-7.18 (m, 3H), 6.45 (ddd, J = 8.8, 8.0, 2.8 Hz, 1H), 6.19 (dd, J = 11.4, 2.8 Hz,
1H), 3.88 (dd, T = 5.8, 4.5 Hz, 2H), 3.65 (dd, J = 5.8, 4.5 Hz, 2H), 3.39-3.33 (m, 2H),
3.27-3.23 (m, 1H), 3.03-2.90 (m, 2H), 1.99-1.91 (m, 1H), 1.88-1.76 (m, 2H), 1.56-1.48
(m, 1H); LC/MS ESI (+): 373.3 (M+1).

(384 3]
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282] <Azl a6> HE-HH 4((6-EF QR AA-EFQ 23] d)1234-5 Ec]
E 2172 A v ) 3] o 2] |- 1-7F 2 54 9 o] Eftert-Butyl 4-
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[283]

[284]

[285]

[286]

[287]

[288]

[289]
[290]

[291]

((6-fluoro-4-(4-fluorophenyl)-1,2,3,4-tetrahydroquinoxaline- 1 -carboxamido)methyl)p
iperidin-1-carboxylate] ] | %=

A7) Az a-59)F T Y g WY o =2 =831 E, (R)-1-Boc-2-(aminomethyl)pyrroli
dine ™! 1-Boc-4-(aminomethyl)piperidinee AF&-3to] B E-FH 4-((6-5F 2 2-
4-(4-=F 2 E)-1,2,34-H Evte] B2 7] =R 7 2 S AR v |’ 3] o 2
H-1-7t 25 d ol ES Al zsh 3l

4 LA (78 95%); 'H NMR (400 MHz, CDCls) & 7.24-7.19 (m, 2H), 7.15-7.08
(m, 3H), 6.41 (ddd, J =8.7, 7.8, 2.8 Hz, 1H), 6.25 (dd, J = 11.4, 2.8 Hz, 1H), 5.34-5.31
(m, 1H), 3.91 (t, ] = 5.1 Hz, 2H), 3.60 (t, ] = 5.1 Hz, 2H), 3.18-3.15 (m, 2H), 2.72-2.66
(m, 2H), 1.73-1.64 (m, 4H), 1.45 (s, 9H), 1.17-1.07 (m, 2H).

<Az a-T> 6-FF L Z-4-(4-Z F 2 23 Y)-N-(¥) 3 ] H -4- A o €] )-3 4-1] &]
T 295 4-12H)-7F 2 5 A}afo] [ 6-Fluoro-4-(4-fluorophenyl)-N-(piperidin-4-
ylmethyl)-3,4-dihydroquinoxaline-1(2H)-carboxamide] 2] A| Z=

7] Az a-604 DA HE-HE 4-(6-FF 2L 2-4-4-SF 229 d)-
1,2,34-HE&3| =2 F 54 - 7F2 5 A0 v eI o 2] |- -7} 2 52 ¢ o]
E 9 Boc 1% & TFAR BRG] 6-5F L E4-(4-EF 229 H)-N-(I | g
Ho4-A v €)-3 4-1] 8] =2 F) H A QH)- 72 B Aol =2 A 2819 v}

3 A 31| (58 80%); '"H NMR (400 MHz, CD;0D) & 7.37-7.27 (m, 2H),
7.25-7.15 (m, 3H), 6.45 (ddd, J = 8.8, 8.0, 2.8 Hz, 1H), 6.20 (dd, J = 11.4, 2.8 Hz,
1H), 3.86 (dd, T = 5.8, 4.5 Hz, 2H), 3.64 (dd, J = 5.8, 4.5 Hz, 2H), 3.13-3.05 (m, 4H),
2.63-2.57 (m, 2H), 1.74-1.66 (m, 3H), 1.23-1.16 (m, 2H); LC/MS ESI (+): 387.1 (M
+1).

<A ] 25 6-FF QR -4-(4-FF L2 I H)-N-((1-o] A Z 2 3] 7 2] T -4- )y ]
€l)-3,4-1] 3] = 2 ] 522 [ (2H)- 7} 2 5 ALt o] = [6-Fluoro-4-(4-fluorophenyl)-N-
((1-isopropylpiperidin-4-yl)methyl)-3,4-dihydroquinoxaline- 1 (2H)-carboxamide] | %
3

7] Aze] a7 A QolH 6-EF QR A4-G-EF Q2 D)-N-(H A 2] H-4-d
] €)-3,4-T] 8] =2 7] 3524 12H)- 72 B Ao = (1.0 G & v F 2 2 v g
(0.3 M)°ll =] 3L sodium triacetoxyborohydride (1.5 & %)%} acetone (2.0 &%
W51 A Lol A A gL F et aRksEI T Bhg- o] && HIbeto] WS TG
T HERRMTROR 22T f7]15S HeQl o2 Al H, MgSO,= 1=, o
T o5 2 stoll A s F et lvh. Ao ZIALE n-8 4ol E oAl Bl o] E
ES AMEsto] Aot A AR ntE 19 2 A |ste] 6- 5 F L E4-4-EF
2 3d)-N-((1-°o] A2 =g 9 9 & d-4-)e &)-3,4- 1 8| = 2 ] =2=1-12H)-7}

23 Ao =5 P4 S,

o
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[292] B A 1A (58 67%); 'H NMR (400 MHz, CD,0D) & 7.33-7.29 (m, 2H),
7.23-7.18 (m, 3H), 6.45 (ddd, J = 8.8, 8.0, 2.8 Hz, 1H), 6.20 (dd, J = 11.4, 2.8 Hz,
1H), 3.86 (dd, ] = 5.8, 4.5 Hz, 2H), 3.64 (dd, J = 5.8, 4.5 Hz, 2H), 3.23-3.20 (m, 2H),
3.15(d, J = 6.7 Hz, 2H), 2.68-2.62 (m, 2H), 1.90-1.87 (m, 2H), 1.75-1.70 (m, 1H),
1.46-1.36 (m, 3H), 1.23 (d, ] = 6.6 Hz, 6H); LC/MS ESI (+): 429.3 (M+1).

[293]
204]  [82] 4]
[295]
" F
F N — ' O | ”j
Nj 1
H
M0 a-4 2 MO 3
[296]

[297] <AA U 3>N-AER2ZZIHE)6-ZFLEA4-G-EFLEHE)-34-1
3| = 2 7 35 24 -1(2H)- 7} 2 5 AFrf o] = [N-(Cyclopropylmethyl)-6-fluoro-4-(4-
fluorophenyl)-3,4-dihydroquinoxaline- 1(2H)-carboxamide] ] 4

[298] A7 Az a-59F EL e o7 =81 81E], (R)-1-Boc-2-(aminomethyl)pyrroli
dine ™! (cyclopropyl)methylamines AM&3t0] N-(A| S22 2 W E)6-ZF
BA4-(4-EFR2IE)-34-H3 B2 A 12H)- 72 SA | =5 FAd 6
t}.

[299] B A A (47& 57%); "H NMR (400 MHz, CDCl;) § 7.24-7.20 (m, 2H), 7.16-7.10
(m, 3H), 6.42 (ddd, J = 8.8, 7.8, 2.8 Hz, 1H), 6.26 (dd, J = 11.4, 2.8 Hz, 1H), 5.33 (brs,
NH), 3.92 (dd, J = 5.7, 4.6 Hz, 2H), 3.61 (dd, J = 5.7, 4.6 Hz, 2H), 3.16 (dd, T = 7.0,
5.4 Hz, 2H), 1.03-0.93 (m, 1H), 0.52-0.48 (m, 2H), 0.21-0.18 (m, 2H); LC/MS ESI
(+): 344.3 (M+1).

[300]

[301] (W82 5]
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[302]

-
/TN L
A e
{ S K
(=4

O, o]
I
O =
o ol
7 N\ z 4
L =z i
Q @ =
K
=
C/ \3 z
=

o

. zZ

[303]

[304] <A b> 1-(4-=F 229 d)-1,2,3,4-H E &} 3] = 2 7] =5 22 [ 1-(4-Fluorophenyl)-
1,2,3,4-tetrahydroquinoxaline] &| A| 2=



35
WO 2025/127848 PCT/KR2024/096870

[305] 2o M 1-4-ZF L2 E)-1234-Fl EGS| m 2 H 544 e 5] Alx
o b-1 HA| b-49] HA S F3l Al x5t o

[306]

[307] <A Z | b-1> N-(4-=F 2 239 d)-2-1] E Z o} d I [N-(4-Fluorophenyl)-2-
nitroaniline] & A %

[308] AV Az a-19 TL3 o
1-fluoro-2-nitrobenzeneo AF-8-3F] N-(4-=F
B T

[309] @A 1A (58 30%); "H NMR (400 MHz, CDCL;) 6 9.39 (brs, NH), 8.21 (dd, J
=8.6, 1.6 Hz, 1H), 7.36 (ddd, J = 8.7, 6.8, 1.6 Hz, 1H), 7.27-7.23 (m, 2H), 7.14-7.10
(m, 2H), 7.05 (dd, T = 8.7, 1.3 Hz, 1H), 6.77 (ddd, J = 8.6, 6.8, 1.3 Hz, 1H).

2 4733515, 2.4-difluoro- 1-nitrobenzene TH A1
LR 2-HERHH S A=

[310]

[311] <A Z ol b-2> N'-(4-ZF 2 2 3 )l #-1,2-t] o} 71 [N'-(4-Fluorophenyl)benzene-
1,2-diamine] & A %

[312] A7 Azl a-29f FA HHOE Y51, 5-EFRLE-N-(4-EF LA H)-
2-HEZoldd 4l Az b-10o]A4 FoJX N-4-ZF 29 d)2-HER o}
S ALY N-(4-ZF Q29 )l #l-1,2-t] o} w1 & | Z38}31 1

[313] F3A 1A (58 61%); 'H NMR (400 MHz, CDCl5) § 7.06 (dd, J = 7.8, 1.5 Hz,
1H), 7.01 (ddd, J = 7.9, 7.6, 1.5 Hz, 1H), 6.95-6.89 (m, 2H), 6.81 (dd, J =7.9, 1.5 Hz,
1H), 6.76 (ddd, J = 7.8, 7.6, 1.5 Hz, 1H), 6.73-6.68 (m, 2H), 5.09 (brs, NH), 3.74 (brs,
NH2); LC/MS ESI (+): 202.6 (M+1).

[314]

[315] <Az b-3> 1-(4-ZF 2 23 ) F] =52 1-2,3(1H,4H)- 1] [ 1-(4-
Fluorophenyl)quinoxaline-2,3(1H,4H)-dione] | A 2=

[316] 7] Az a-37 A WY o= F3ety], 5- 5 F L2 -N-# dwilAl-1,2-t]
obul thAl A Z ol b-20] A Dol N'-(4-ZF 2 29 )yl Al-1,2-t] o} 71 & A&}
o] 1-(4-ZF 2 23 ) F) 55212 3(1H,4H)-t] &2 A 233 o}

[317] A 313 (& 81%); 'H NMR (400 MHz, DMSO-dg) & 12.12 (brs, NH), 7.46 (d, J
= 6.7 Hz, 4H), 7.23 (dd, J = 8.0, 1.5 Hz, 1H), 7.16 (ddd, J = 8.0, 7.6, 1.2 Hz, 1H), 7.01
(ddd, T = 8.6, 7.6, 1.5 Hz, 1H), 6.34 (dd, J = 8.6, 1.2 Hz, 1H); LC/MS ESI (+): 256.6
(M+1).

[318]

[319]  <AlZd b-4> 1-(4-ZF 229 d)-1,2,34-H Eg}s| = 2 7] =2 [ 1-(4-
Fluorophenyl)-1,2,3,4-tetrahydroquinoxaline] ©| | 2=

[320] AV Alxol a4} TL RO R F 5], 7-EF R 19 F] =54
2,3(1H,4H)-t] & 2] Az o] -3 4 Lol 1-4-FF 29 d)F =4
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[321]

[322]
[323]
[324]
[325]

[326]

[327]

[328]

2,3(IH4H)-t] &8 A}-g3lo] 1-(4-Z2F Q2 23 d)-12,34-Fl Egts| =2 9 52
- s k=

ZEA 1A (578 38%); "H NMR (400 MHz, CDCl,) & 7.18-7.13 (m, 2H), 7.05-6.99
(m, 2H), 6.71-6.64 (m, 2H), 6.60-6.53 (m, 2H), 3.86 (brs, NH), 3.66 (dd, J = 6.4, 4.8
Hz, 2H), 3.47 (dd, J = 6.4, 4.8 Hz, 2H); LC/MS ESI (+): 228.8 (M+1).

[Rk-3-2] 6]

F F

© ) @
mmmmmmmm N N . N

X) o
07N ( J 0&\3”"«@

KA b-4 NZEol b-5 ALALON 4

<A %] b-5> HE-LE (R)2-(4-4-SF 229 d)-1234-H EG S| =27 5
A -Fh 28 A 5w )] E 2] - 1-7F 2 52 7 o] E [tert-Butyl (R)-2-((4-(4-
fluorophenyl)-1,2,3,4-tetrahydroquinoxaline- 1-carboxamido)methyl)pyrrolidine-1-
carboxylate] 2] A &

A7) Azl b-do) A Aoj 7 1-(4-ZF Q2 W H)-1,2,34-HlELS =254k
(1.0 )& 2 2w e (0.3 M)oll ¥°] 3L TEA (4.0 G %)} triphosgene (0.6 &
)& 0°Coll A 230 3] FH7tste] 0°Col A 1A &<t L gksti T, w3 <o TEA
(4.0 &%) ¢} (R)-1-Boc-2-(aminomethyl)pyrrolidine (1.5 & %)& 7 7Fsto] Al 20
A 3AIRE kel Qe Bhg- o] & Hrtsto] vEES TRt S22
o & 23t fU1E S Balel o ® A H MgSO, 2 &, o 73k thg 24k
shol| A 53T Aof Xl ZALE n-FAb/ol e oA H o] E Z 31 E-S AFg-ato]
A7t A A2 ET I 2 A et HE-FE (R)-2-(G-@-EF2=29d)-
1234-HEgs| m2d] w43 -7t 2 5 A sy ey S 2 d-1-7F 2 5 2 g o
EE A zs9 .

A2 1A (58 93%); '"H NMR (400 MHz, CDCl,) § 7.31-7.28 (m, 1H),
7.23-7.18 (m, 2H), 7.09-7.05 (m, 2H), 6.89-6.86 (m, 1H), 6.74 (ddd, ] = 8.0, 7.6, 1.5
Hz, 1H), 6.61 (d, J = 8.2 Hz, 1H), 6.40 (brs, 1H), 3.96-3.90 (m, 3H), 3.64-3.62 (m,
2H), 3.50-3.47 (m, 1H), 3.35-3.24 (m, 3H), 1.99-1.91 (m, 2H) 1.84-1.77 (m, 2H), 1.40
(s, 9H).
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[329]
[330]

[331]

[332]

[333]
[334]

<A A o] 4> (R)-4-(4-ZF 2 23 d)-N-(F ] d-2-d v €)-3 4] 3| == ] 5
A 1(2H)-7F 2 ARt o] Z[(R)-4-(4-Fluorophenyl)-N-(pyrrolidin-2-ylmethyl)-3,4-
dihydroquinoxaline-1(2H)-carboxamide] 2] 34

’37] Az b-5ell A dojzl Abg-ste] B E-RE (R)-2-(4-(4-FF 229 H)-
1,2,34-E| Eg}3| = 2 9 354 - 17 2 F A By g3 S 2] ©-1- 7 2 54 g o
E 9] Boc 71358 TFAR 2B 5 810] (R)-4-(4-&F 2 23 H)-N-(¥] F 2] -2- 2 ]
E)-3,4-1] 3] = 2 7] 54 QH)- 72 B A o] B & A1 81 o)

@A Q2 (58 65%); "H NMR (400 MHz, CDCL;) § 7.23-7.20 (m, 3H),
7.11-7.07 (m, 2H), 6.89 (ddd, J =8.3, 7.3, 1.6 Hz, 1H), 6.72 (ddd, J = 8.0, 7.3, 1.4 Hz,
1H), 6.62 (dd, J = 8.3, 1.4 Hz, 1H), 5.82 (1, ] = 6.9 Hz, 1H), 3.94 (dd, ] = 5.2, 4.6 Hz,
2H), 3.63 (dd, ] = 5.2, 4.6 Hz, 2H), 3.42-3.34 (m, 2H), 3.18-3.13 (m, 1H), 2.97-2.86
(m, 2H), 1.90-1.85 (m, 1H), 1.80-1.70 (m, 2H), 1.47-1.40 (m, 1H); LC/MS ESI (+):
355.3 (M+1).

P54 7)
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[337]

[338]

[339]

[340]
[341]

[342]

[343]

[344]
[345]

[346]

<A %] b-6> B E- L E 4-(4-4-ZEF 229 Y)-1234-HEFF =2 A
2172 5 A ] 5w ey o) 2] - 1-7F 252 ¢ o] E[tert-Butyl 4-((4-(4-
fluorophenyl)-1,2,3,4-tetrahydroquinoxaline- 1-carboxamido)methyl)piperidin-1-
carboxylate] &] Al %

7] Az b-59) &L gk Wi 0 2 423)351 5], (R)-1-Boc-2-(aminomethyl)pyrroli
dine th4! 1-Boc-4- (armnornethyl)plperldme ALgste] HE-HE 4.(4-4-EF2
2o d)-1,234-HEGS =2 5. g2 5A b By E) T A g d- 17t 25
Aol EE Azt

A A (78 67%); '"H NMR (400 MHz, CDCLy) § 7.22-7.17 (m, 3H), 7.12-7.07
(m, 2H), 6.95-6.88 (m, 1H), 6.75-6.71 (m, 1H), 6.63 (ddd, J = 8.3, 7.3, 1.4 Hz, 1H),
5.45(t,J=6.0 Hz, 1H), 4.15-4.09 (m, 2H), 3.94 (dd, J = 6.2, 4.8 Hz, 2H), 3.63 (dd, J
=6.2,4.8 Hz, 2H), 3.18-3.15 (m, 2H), 2.72-2.65 (m, 2H), 1.72-1.65 (m, 2H), 1.45 (s,
9H), 1.29-1.24 (m, 1H), 1.18-1.08 (m, 2H).

<A Z o] b-7> 4-(4-ZF L Z2HY)-N-(¥ A & H-4-L W &)-3 4-U] | = 2 ] 5
A91-12H)- 7} 2 5 A}t o] = [4-(4-Fluorophenyl)-N-(piperidin-4-ylmethyl)-3,4-
dihydroquinoxaline-1(2H)-carboxamide] 2] Az

371 Az b-6oll A Aofzl Bl EHE 4-(4-(4-ZEF 2 9H)-1,2,3,4-8| E¢} 3]
e IASAd 1725 A e o 2l d-1- 7 2 B A E o] E 9] Boc L3S
TFAR &1 5 3}0] 4-(4-5F Q29 J)-N-(F] ] 2] H-4- A v e)-3,4-1] 3] = 2.7 =5
AL-12H)-7h2 Ao 5 A 28t gl o

B A A (& 96%); 'H NMR (400 MHz, CDCL;) & 7.23-7.17 (m, 3H), 7.12-7.07
(m, 2H), 6.90 (ddd, J = 8.3, 7.3, 1.6 Hz, 1H), 6.73 (ddd, J = 8.3, 7.3, 1.4 Hz, 1H), 6.63
(dd, T =8.3, 1.4 Hz, 1H), 5.44 (t,] = 5.8 Hz, 1H), 3.94 (dd, ] = 5.7, 4.6 Hz, 2H), 3.63
(dd, J =5.7, 4.6 Hz, 2H), 3.18-3.10 (m, 3H), 2.90-2.86 (m, 2H), 2.65-2.58 (m, 2H),
1.72-1.68 (m, 2H), 1.22-1.16 (m, 2H); LC/MS ESI (+): 369.2 (M+1).

<A o 5> 4-(4-FF L2 3 d)-N-((1-°] & Z 2 A 7] 7| 2] T -4- ) vl &)-3 4- 1 8]
=2 54— 102H)-7F2 5 A afo] E [4-(4-Fluorophenyl)-N-((1-isopropylpiperidin-
4-yl)methyl)-3,4-dihydroquinoxaline-1(2H))-carboxamide] 2] 34

71 Az b-7o1 4 Dol F 4-(4-FF L 2 9 H)-N-(F] 7 2] o -4- 2 | E])-3,4- 1]
Bl =2 A HA-10H)- 72 Ao = (1.0 B3 & S22 g 0.3 M)l =

©] 31 sodium triacetoxyborohydride (1.5 &%)} acetone (2.0 ‘;”3‘:)— a1 2o
A A7 Eo wukEQd T Hh-g- o) £ HUlete] HhS R T UEHEE

go g 2Feoleh f715 & Hetkel o Al K, MeSO, & 112, o ke b
FSE shell A s F 8k Oqoi;q ZALE U] 2 2 2 | g/ gF-2-(dichloromethane/
methanol) £2-& Agate] A7t AglawntE T3] 2 AAste] 4-4-ZF
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[347]

[348]
[349]
[350]

[351]
[352]

[353]

[354]

[355]

L ZAE)N-((1-0] AZ 2 I3 o ] P-4-2)w] &)-3 4-1] 3] = 2 ) 252 -1 (2H)-
7t2 5 Abuto] =5 kAl sl vt

AT 1A (558 81%); 'H NMR (400 MHz, CDCL;) & 7.23-7.17 (m, 3H),
7.12-7.07 (m, 2H), 6.90 (ddd, J = 8.3, 7.3, 1.6 Hz, 1H), 6.73 (ddd, J = 8.3, 7.3, 1.4 Hz,
1H), 6.63 (dd, T = 8.3, 1.4 Hz, 1H), 5.44 (1, ] = 5.8 Hz, 1H), 3.94 (dd, ] = 5.8, 4.5 Hz,
2H), 3.63 (dd, J = 5.8, 4.5 Hz, 2H), 3.17 (dd, ] = 6.7, 5.8 Hz, 2H), 2.90-2.86 (m, 2H),
2.73-2.65 (m, 1H), 2.14-2.08 (m, 2H), 1.72-1.68 (m, 2H), 1.55-1.49 (m, 1H), 1.30-1.20
(m, 2H), 1.03 (d, J = 6.6 Hz, 6H); LC/MS ESI (+): 411.3 (M+1).

-84 5]
_ F
- o0
J :
N R
HMZE0 b-4 AAIGH6 -7

<A ol 6> N-AFZZ2HE)4-4-ZF 22 H)-34-U] 3| =27 5
24 -1(2H)-7F 2 E-A}npo] =[N-(Cyclopropylmethyl)-4-(4-fluorophenyl)-3,4-
dihydroquinoxaline-1(2H)-carboxamide] 2] 34

A7) Az b-5¢)F T A& WE o' 381 E, (R)-1-Boc-2-(aminomethyl)pyrroli
dine 4! cyclopropylmethylamine S AF-8-35to] N-(A| 2 Z 2 W€y 4-(4-ZF &
29)9)-3,4-1] 3| = 27 =52 = QH)- 7 2 F AL rto]l = & $HAd 6ol o

B2 31| (& 77%); "H NMR (400 MHz, CDCLy) & 7.24-7.19 (m, 3H), 7.12-7.07
(m, 2H), 6.90 (ddd, J = 8.5, 7.3, 1.6 Hz, 1H), 6.74 (ddd, J = 8.0, 7.3, 1.4 Hz, 1H), 6.63
(dd, J=8.5, 1.4 Hz, 1H), 5.46 (1, ] = 5.3 Hz, 1H), 3.95 (dd, ] = 5.8, 4.5 Hz, 2H), 3.64
(dd, J=5.8, 4.5 Hz, 2H), 3.16 (dd, J = 5.3, 4.6 Hz, 2H), 1.04-0.94 (m, 1H), 0.52-0.47
(m, 2H), 0.22-0.18 (m, 2H); LC/MS ESI (+): 326.3 (M+1).
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[356]

[357]

[358]

[359]
[360]
[361]

[362]
[363]

[364]

[365]
[366]

<A Ao 7> (8)-4-(4-ZF L2 E)-N-(H E&}3]| 2 F3-3-)-3,4-1] 3| =2 7]
AU 1QH)- 72 5 ARt o] E[(S)-4-(4-Fluorophenyl)-N-(tetrahydrofuran-3-y1)-3,4-
dihydroquinoxaline-1(2H)-carboxamide] 2] 34

7] Az b-53 Fd gk Wi 0 2 423)51 Y], (R)-1-Boc-2-(aminomethyl)pyrroli
dine 4! (S)-3-aminotetrahydrofurans AF8-3}9] (S)-4-(4-5F L 29 9)-N-(E| E
23| =2 FH-3-9)-3,4-T] 3| =2 A 54 --102H)- 72 HAPpo] = & 3 89l o)

ZEA) 3LA| (8 67%); "H NMR (400 MHz, CDCLy) & 7.24-7.19 (m, 2H), 7.16 (dd,
J=8.0, 1.6 Hz, 1H), 7.13-7.07 (m, 2H), 6.90 (ddd, J = 8.3, 7.3, 1.6 Hz, 1H), 6.72
(ddd, J =8.0,7.3, 1.4 Hz, 1H), 6.62 (dd, J = 8.3, 1.4 Hz, 1H), 5.47 (d, ] = 7.0 Hz, 1H),
4.52-4.46 (m, 1H), 4.01-3.95 (m, 1H), 3.93-3.84 (m, 3H), 3.81-3.76 (m, 1H), 3.70-3.66
(m, 1H), 3.63 (1, ] = 5.2 Hz, 2H), 2.32-2.24 (m, 1H), 1.83-1.75 (m, 1H); LC/MS ESI
(+): 342.3 (M+1).

(254 9]

0O~
H QQ{{VO\'(: ‘/\ﬁXN\j T
WPLR S | L
§ {I ) o AN
P P R ‘
N ™,
H N L\/‘“\
[
N
HZE0 o1 HZEM -2
H R R
e N i i
ﬁ \r 7 f’n‘%{/m' N
[ 'S i
7 Lz
KZo ¢-3 HZE0 64 — o7 HEW -8 - o1

<A > FZZ(C) 1 3HE 3 (phenyl) = 9] 2 H-1,2,34-EH EES| =27
2k (Pyridin-1,2,3,4-tetrahydroquinoxaline) 2| Al 2=

Eobgo| 2 222 X3 dd £ 92 d-1,234-HESS| =254
2 &7] Az c-1 WA c-112] 74 S Eaf Al 238 o

<Az e 1> HE-F | 34-1 3] = &7 54 12H)-7h= 54 8 o] Etert-
Butyl 3,4-dihydroquinoxaline-1(2H)-carboxylate] ©] A 3=
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[367]

[368]

[369]

[370]

[371]

[372]

[373]
[374]

[375]

[376]

1,2,3,4-tetrahydroquinoxaline (10.8 g, 80.48 mmol)Z} di-tert-butyl-dicarbonate (17.6
g, 80.48 mmol)= THF (200 mL)°ll =¢1 = ghelol] 0.02 M NaOH <& ¢} (50 mL)=
Z 75@1 A Lo A 24A1ZF ket QT Whg- oS QL s E e 3 v SR 2 v g

B FEoAdvh 7155 MgS0,= 11 &, o 33k vhg 2} sl A 553kl tt,
Oé‘-‘ﬂ 2 AL p-FAb/ol © ofAlE| o] E Z 35 ARESte] e Al A 2w}
EOYYE AA s HE-FE 3413 B2 S 1QH)- 72 F A EE
Az T

@A 317 (558 94%); 'H NMR (400 MHz, CDCLy) & 7.49 (d, ] = 8.5 Hz, 1H),
6.89 (ddd, J = 8.0, 7.2, 1.4 Hz, 1H), 6.65 (ddd, J = 8.5, 7.2, 1.5 Hz, 1H), 6.56 (dd, ] =
8.0, 1.5 Hz, 1H), 3.79-3.75 (m, 2H), 3.42-3.39 (m, 2H), 1.52 (s, 9H).

<Az 2> B E-E 4 A3 4- U] 35| =2 41 CH)- 72 5 A g o] B
[tert-Butyl 4-benzyl-3,4-dihydroquinoxaline-1(2H)-carboxylate] ] A 2=

A7l Al ze] e-1914 Aozl HEFE 34-0] 3| 2 54 - 12H)-7H 2 54
H ol E (2.0 g, 8.54 mmol)Z} DIPEA (4.4 g, 34.15 mmol)= DMF (15.0 mL)°l =<1
<3}k of benzyl bromide (1.7 g, 10.24 mmol)= 3 7}aFe] 130 °Coll A 2 Al ZF Lk
ST b NS AL 02 YA T Eo XavErRvgto® 35359

g vl o g AlH, MgSO,E 1%, o] 78k th5- 7HSt sholl A 558t

. | ZEALE n-F Ao g ol A H o] E 3= AL&sto] A7t A=A
EH}E:L |2 A ste] B E-FE 4l A 3 4-0]3| =27 541 1QH)- 72 5
Aol EE Al x5 3.

22 9 (578 99%); 'H NMR (400 MHz, CD:CN) § 7.40-7.29 (m, 3H), 7.28-7.19
(m, 3H), 6.84 (ddd, J = 8.6, 7.3, 1.6 Hz, 1H), 6.62-6.51 (m, 2H), 4.53 (s, 2H),
3.80-3.73 (m, 2H), 3.48-3.41 (m, 2H), 1.47 (s, 9H).

=

i
~TF7>‘

ey mlo °

<Az ¢-3> 1-112-1,2,3 4-8| E&} 8] = 2 7] =22 [1-Benzyl-1,2,3,4-
tetrahydroquinoxaline] 2] #| &

A7 Az c-20 A Aol HEFE 4-d1H 3 4-1] 5| = 2 7] 541 2H)- 7}
ZE 290l E (2.7 g, 8.40 mmol)T} TFA (9.6 g, 84.00 mmol)-2- U] & 2 2 v €k (15.0
mL)ol| Q1 Z3FolS 2] Lo A [2A]7F HEEI T WS R T ukS oo B
A(toluene) S H7Hste] 749t 553 F B8 Hrlste] 22 vgo g 53]
At FUsS Bl oZ Al F, MgSO,& Az, o] 73k v 7t stoll A 3
AT Aol AALE n-F A4k /o E of Al B o] E E3FE-& AFE-ste] Al vt A
ARvEIYY 2 AAste] - 2123 4-8 E}E] =27 HAHU S A 235
t}.

ZA 1A (48 80%); "H NMR (400 MHz, CD;CN) § 7.37-7.19 (m, 5H), 6.47-6.39
(m, 4H), 4.41 (s, 2H), 4.29 (brs, NH), 3.37 (s, 4H); LC/MS ESI (+): 225.2 (M+1).
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[377]
[378]

[379]

[380]

[381]
[382]

[383]

[384]

[385]

[386]

[387]

[388]

<Al Zof| c-d> 1-M1 A -4-2-F 2 29 d)-1,2,3,4-E]| E&} 3] =2 7] =522 [1-Benzyl-
4-(2-chlorophenyl)-1,2,3,4-tetrahydroquinoxaline] 2] #| %

A7 Azl e300 4 oA 1-H A 123 4-HEGS| =27 5 (1.0 G
sodium tert-butoxide (2.0 &%), 1-chloro-2-iodobenzene (3.0 &%) &<l (0.3 M)
of %3] Holt} 110 °Col A 53t 7} 3 Pd,dba3 (0.05 & %F)3} XPhos (0.15 T
el 74l (0.6 Myl =<1 Z3tolg- wb-g- ool 3] H7Fske] 110°Col A 15
|XF LRk Th AP0 = %7“174 Hh-8-o-& celite pad 2 o] Zatal &5 7}
stal EEEW o 2 FE330th 17158 MgSO,2 712, o #3 th5- 75t
stoll A & 5aklth. Aozl ZhALE n-FAl/ol e ol Al E| o) E E3H &S Ag-3to]
A7t A AR EIR I 2 GAete] - E4-2-FR2 2 Y)-1,234-HED
SRS A2l

A QA (98 99%); "H NMR (400 MHz, DMSO-ds) 6 7.57 (dd, J = 8.0, 1.4 Hz,
1H), 7.47-7.31 (m, 6H), 7.30-7.21 (m, 2H), 6.61-6.49 (m, 2H), 6.37 (dd, T = 7.4, 1.9
Hz, 1H), 5.99 (dd, J = 8.0, 0.9 Hz, 1H), 3.72-3.59 (m, 2H), 3.57-3.42 (m, 2H); LC/MS
ESI (+): 335.1 (M+1).

>

=
o

==

b}

<Az c-5> 1-M A -4-(3] 8 -2-9)-1,2,3 4-H| E e} 3] = & ] =54 [1-Benzyl-
4-(pyridin-2-y1)-1,2,3,4-tetrahydroquinoxaline] | A 2=

A7) Az c-49F F L3 v © 7 42331 H| [-chloro-2-iodobenzene TH 4! 2-
bromopyndmee AbgEle] - A 43 Y H-2-2)-1,2,34-H Eg} S| =2 F =54
& Al zxskA T

= A 51 (78 73%); 'H NMR (400 MHz, DMSO-dg) 8 8.22 (dd, J =5.1, 1.2
Hz, 1H), 7.53 (ddd, J = 8.7, 6.9, 1.9 Hz, 1H), 7.35-7.19 (m, 5H), 7.15 (dd, J = 7.8,
1.6 Hz, 1H), 7.03 (d, J = 8.6 Hz, 1H), 6.86 (ddd, J = 8.6, 7.3, 1.5 Hz, 1H), 6.77 (dd,
J=7.0,5.5Hz, 1H), 6.70 (dd, ] = 8.2, 1.2 Hz, 1H), 6.60-6.53 (m, 1H), 4.50 (s, 2H),
4.10-4.02 (m, 2H), 3.40 (t, J = 5.1 Hz, 2H); LC/MS ESI (+): 302.2 (M+1).

<Az c-6> 1-1 A -4-(3) 8] D -3-2)-1,2,3,4- ] E &} 8] = 2 7 25221 [1-Benzyl-
4-(pyridin-3-yl)-1,2,3,4-tetrahydroquinoxaline] 2] #| Z=

A7) A Zd c-49F T3 v o 7 2831 E | [-chloro-2-iodobenzene THA! 3-
iodopyridineS AF-&3Fo] 1-# 4 -4-(3) FJ H-3-9)-1234-H E3| =27 54 S
S ES e =

A @ 2 (458 100%); 'H NMR (400 MHz, CD;CN) 6 8.46 (d, J = 2.7 Hz, 1H),
8.19 (dd, J =4.7, 1.2 Hz, 1H), 7.50 (ddd, J = 8.4, 2.9, 1.6 Hz, 1H), 7.40-7.31 (m, 4H),
7.30-7.24 (m, 2H), 6.82 (dd, J = 8.2, 1.6 Hz, 1H), 6.78-6.72 (m, 1H), 6.70-6.65 (m,
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[389]
[390]

[391]

[392]

[393]
[394]

[395]

[396]

[397]
[398]

[399]

[400]

1H), 6.55-6.49 (m, 1H), 4.57 (s, 2H), 3.80-3.74 (m, 2H), 3.52-3.46 (m, 2H); LC/MS
ESI (+): 302.2 (M+1).

<A zel c-7> 1912 -4-(3] 2] H-4-2)-1,2,3 4- B E &} 3] =2 ] = [ 1-Benzyl-
4-(pyridin-4-y1)-1,2,3,4-tetrahydroquinoxaline] ] A 2=

A7 Az c-49F L WH o & =85}, 1-chloro-2-iodobenzene th2 4-
iodopyridine - AF-&-3Fe] 1-112-4-(3] 2] -4-)-1,2,34-E| ET} 3] 27 54 &
A 238k T

A QA (=& 100%); 'H NMR (400 MHz, DMSO-d,) & 8.26-8.19 (m, 2H), 7.31
(dd, J = 8.1, 6.8 Hz, 2H), 7.26-7.18 (m, 3H), 7.09 (dd, J = 7.9, 1.5 Hz, 1H), 7.05-6.99
(m, 2H), 6.89 (ddd, J = 8.6, 7.2, 1.5 Hz, 1H), 6.73 (dd, J = 8.3, 1.3 Hz, 1H), 6.62-6.53
(m, 1H), 4.56 (s, 2H), 3.84 (t, ] = 5.1 Hz, 2H), 3.40 (t, ] = 5.1 Hz, 2H); LC/MS ESI
(+): 302.2 (M+1).

<Az c-8> 1-2-F 2 29| Y)-1,2,3,4-H E} 5| = 27 542 [1-(2-
Chlorophenyl)-1,2,3,4-tetrahydroquinoxaline] 2] #| 2=

7] Az c-4oll A A - A 4-Q-FZ 29 H)-1,2,34-HES| =2

2 (1.0 B %)@ PA(OH), (0.6 3 8)S MeOH/THF (v/v = 2: 1,03M)°ll %591 &
T 72 278 o)) A 2ol A 3A 7 kEk o), W3- oS- celite pad &
al

shah o & 719} SOl A 5% 3Tk Q017 RALE n-s kol & of AlH o] =
RS A Helsk Ay RekE a2 GAste] LB 2R Y)

1,2,3,4-H Ee}s| 227 =543l g A28kl

H

e PN Qo
=
e

1H), 7.43-7.35 (m, 1H), 7.34-7.30 (m, 1H), 7.28-7.21 (m, 1H), 6.54-6.49 (m, 2H), 6.31
(ddd, J=8.2,5.1,3.5 Hz, 1H), 5.96 (d, ] = 7.8 Hz, 1H), 3.54 (dd, ] = 4.9, 2.2 Hz, 2H),
3.35(dd, J=4.9,2.2 Hz, 2H); LC/MS ESI (+): 245.1 (M+1).

<Az c-9> 1-(F 9 -2-9)-1,2,3 4-H| E 2} 8] = 2 ] > 22 [ 1-(Pyridin-2-yl)-
1,2,3,4-tetrahydroquinoxaline] 2] | 2=

A7l Az -89 TS WH o R S5y, - 4-2-F 22 Y)-1,234-
HEgts] =254l Al Az e-5004 ol zl - A 43 g H-2-2)-
1,23 4-HEg3| =27 5448 ARgsto] 1«98 H-2-Y)-1,2,34-HEs ==
AU S A 28R

w4 (55 78%); '"H NMR (400 MHz, CDCL3) 6 8.26 (d, J = 4.1 Hz, 1H),
7.42 (ddd, J = 8.5, 7.1, 2.0 Hz, 1H), 7.22 (dd, J = 8.4, 1.5 Hz, 1H), 7.16 (d, J = 8.5 Hz,
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[401]
[402]

[403]

[404]

[405]
[406]

[407]

[408]

[409]
[410]
[411]

1H), 6.93-6.83 (m, 1H), 6.70 (ddd, J = 7.1, 4.9, 1.0 Hz, 1H), 6.67-6.55 (m, 2H), 4.08 (t,
J=4.8 Hz, 2H), 3.99 (brs, NH), 3.41 (t, ] =4.8 Hz, 2H); LC/MS ESI (+): 212.2 (M+1).

<Azl c-10> 1-(3F) ) §1-3-2)-1,2,3,4- B E &} 5] = 2 7] 22 [1-(Pyridin-3-y1)-
1,2,3,4-tetrahydroquinoxaline] & | 2=

7] Al ze] c-8¢F U R o R Sty 1M 4-2-F 22 H)-1,2,3,4-
HEG3| =2 A5 thal Az c-60) A Dol 2l 1-818 43 2] -3-2)-
123 4-HEH3| =2 54U S AFE3to] 143 g H-3-2)-1,234-H Eg3| =2
HA=dd e A zs

ZhA © Q1 (558 83%); "H NMR (400 MHz, CD,CN) & 8.45 (d, J =2.7 Hz, 1H),
8.17 (dd, J = 4.7, 1.6 Hz, 1H), 7.50 (ddd, J = 8.3, 2.8, 1.8 Hz, 1H), 7.26 (dd, ] = 8.2,
4.7 Hz, 1H), 6.81-6.71 (m, 2H), 6.66-6.61 (m, 1H), 6.54-6.47 (m, 1H), 4.63 (brs, NH),
3.68-3.63 (m, 2H), 3.39-3.34 (m, 2H); LC/MS ESI (+): 212.2 (M+1).

<A Z o c-11> 1-(3] & H-4-2)-1,2,3,4-| E &} 5] = 2 7] =2 [ 1-(Pyridin-4-yl)-
1,2,3,4-tetrahydroquinoxaline] 2] | 2=

B7] Az e8¢ L HH o R FYsty, - 4-2-F 22 Y)-1,23,4-
HES =27 54 gl Az c-700 4 do 7l 1-wd 43 & H-4-)-
123 4-HEGS| =2 5445 AFgate] 1438 H-4-9)-1,234-H| Eg}d| ==
HA =g Al z2skeloh

w2 A4 (55F 77%); '"H NMR (400 MHz, DMSO-dg) & 8.25-8.18 (m, 2H),
7.06-7.00 (m, 3H), 6.85 (ddd, J = 8.4, 7.2, 1.4 Hz, 1H), 6.65 (dd, J = 8.1, 1.5 Hz, 1H),
6.50 (ddd, J = 8.0, 7.2, 1.5 Hz, 1H), 6.09 (brs, NH), 3.70-3.63 (m, 2H), 3.29-3.21 (m,
2H); LC/MS ESI (+): 212.1 (M+1).

[RE-5-2] 10]
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Cl [ Cl
) ]
j -
N
N |
H R
M0l c-8 AAI0N 8 -9
[412]
[413] <A A4 8> 4-2-F2Z2HYH)-3,4-U3| =2 =54H-12H)-¢)(FH E2 d-

[414]

[415]

[416]
[417]

[418]

1-) vl E} +=[(4-(2-Chlorophenyl)-3,4-dihydroquinoxaline- 1(2H)-yl)(pyrrolidin-1-
yl)methanone] 2] 34

A7) Az 8ol A Do 1-Q-F 227 d)-1,2,34-Fl Edts] =27 54
(1.0 F5H s Y229 (0.3 M)oll =0]aL TEA (3.0 &%) triphosgene (0.6 &
)& 0°Col A 53] H7bste] 0°Co A 1A1ZF &<t algksllet. vh-3-o o] TEA
2.0 DWE).@JF pyrrohdlne (12 F&)S F7lste] Aol A 34 3F nHkaked ), vk-g
Hol| & H7bete] WhE& TR T HEEETOR FE0TE FU5 S
HEolo & Al A, MgSO,E 7%, o] 33 th5- 7h¢) sholl A 55kt @zl
ZALE -8l 4ol | ol A H o] E E3E-& AMgsto] Ayt ARl aEntE 1 )
2 ZAse] (4-2-F 22 HE)-34-H 3 =2 F =54d9-12H)- ) EFe2 H-1-9)
H el =L A3 T}

AT A (58 55%); 'H NMR (400 MHz, CDCL;) & 7.56 (ddd, J = 8.0, 7.6,
1.1 Hz, 1H), 7.35-7.32 (m, 2H), 7.29-7.24 (m, 1H), 6.95 (dd, J = 8.0, 1.6 Hz, 1H),
6.73 (ddd, J =8.2, 7.3, 1.6 Hz, 1H), 6.66 (ddd, J = 8.0, 7.3, 1.5 Hz, 1H), 6.19 (dd, J =
8.2, 1.5 Hz, 1H), 3.90 (t, J = 5.1 Hz, 2H), 3.72 (t, J = 5.1 Hz, 2H), 3.38-3.34 (m, 4H),
1.86-1.80 (m, 4H); LC/MS ESI (+): 342.3 (M+1).

<A 9> 4-2-F2 29 H)-3,4-13| =2 54 12H)- ) (& £ 2 =)H E}

=[(4-(2-Chlorophenyl)-3,4-dihydroquinoxaline- 1(2H)-yl)(morpholino)methanone] 2|
61—,/3
H

A7) A Ao 83 F A gk WH 0 2 42383} pyrrolidine ™4 morpholine S A&

atol @4-Q-F 22 d)34-1] 1 25 1H)- D) (FE ) 2
L
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[419]

[420]
[421]
[422]
[423]

[424]

[425]

B A 1A (58 46%); 'H NMR (400 MHz, CD;0D) & 7.56 (ddd, J = 8.0, 7.6, 1.1
Hz, 1H), 7.43-7.40 (m, 2H), 7.37-7.32 (m, 1H), 7.03 (dd, J = 8.0, 1.5 Hz, 1H), 6.75
(ddd, J=8.2,7.3, 1.5 Hz, 1H), 6.67 (ddd, J = 8.0, 7.3, 1.4 Hz, 1H), 6.13 (dd, J = 8.2,
1.4 Hz, 1H), 3.81 (dd, J = 5.8, 4.3 Hz, 2H), 3.69 (dd, J = 5.8, 4.3 Hz, 2H), 3.66-3.64
(m, 4H), 3.41-3.39 (m, 4H); LC/MS ESI (+): 358.2 (M+1).

20 c-8 SN0 10

<A AT 10> (4-(2-F 2239 d)-3,4-1] 3| =2 ] 54 - 12H)-)(F] 7| 221 -
1-) | E}=[(4-(2-Chlorophenyl)-3,4-dihydroquinoxaline- 1(2H)-yl)(piperazin-1-
yl)methanone] 2] 373

A7) A zzd] -8l A Ao 1--F R 2HY)-12,34-HEGS| =2 x4
(1.0 F3)<S tE 229§ (0.4 M)°l| =°]3L TEA (3.0 &%) triphosgene (0.6 &
%) 0°Col A A1 8] 27ste] 0°Col A 1413k Bk kst o) whg ool TEA
(2.0 B%) 2} 1-Boc-piperzine (1.2 )2 H7Fste] Ao A4 3413k agks} it
| & F7tstod whg& TR F UER2M R 3535 f77]
Ao = AH, MgSO,= %, o] 73 thg 7Sk stell A 55383l o
o & v 2 2 2 ¥ (0.5 M)oll ¥70] 3L TFA (10.0 T E H7tste] A&
2k arstlch uhbgolo] B2 Hrbatol Mg ERG T, tlF R
Zoth F715S BeQl o2 Al H, MgSO, & A=, o 3hgh th& 7<)
2319l ot 7l AL S n-8 4kl | ol Al Bl o] E EHE L AL gato]
)

o

T
J%
2

M2 2 o
of |z
)

QL
M2 (o 2™ o oe
[\
~
>

>,

ARvETH I 2 AAst] (4-Q-FR R0 d)-34-H3| =254
)& 2 -1-d)y v ef= -2 Al skl o

il
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[426] B A 1A (58 74%); "H NMR (400 MHz, CD;0D) & 7.57 (ddd, T = 8.0, 7.6, 1.1
Hz, 1H), 7.43-7.40 (m, 2H), 7.37-7.31 (m, 1H), 7.00 (dd, J = 8.0, 1.5 Hz, 1H), 6.75
(ddd, T =8.2,7.3, 1.5 Hz, 1H), 6.66 (ddd, ] = 8.0, 7.3, 1.4 Hz, 1H), 6.13 (dd, J = 8.2,
1.4 Hz, 1H), 3.81 (dd, J = 5.8, 4.3 Hz, 2H), 3.69 (dd, ] = 5.8, 4.3 Hz, 2H), 3.41-3.38
(m, 4H), 2.82-2.80 (m, 4H); LC/MS ESI (+): 357.2 (M+1).

[427]

[428] (W82 12]
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[429]

L oly @ e loxliy (A5 3
H H H
2 \fi xZ \\i/ Z

Céxz\ﬁdgng ﬁ@ L

g C Q

[430]
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[431]

[432]

[433]

[434]

[435]

[436]

[437]

[438]

<Azl c-12> B E-FE (S)-3-(d-(F I H-2-U)-12,34-E| ES}3| =2 7] 5 4F
172 B A0 1)) 5 2] - 1-7F 252 ) o] E[tert-Butyl (S)-3-(4-(pyridin-2-yl)-
1,2,3,4-tetrahydroquinoxaline- 1-carboxamido)pyrrolidin- 1 -carboxylate] ] | 2=

A7) Az 90 4 Aol 13 gl H-2-2)-12,3,4-E| E&}3| = 27 54 (1.0
TS v 22 e (0.3 M)oll ¥ o]al TEA (3.0 &8} triphosgene (0.6 &%)
S 0°Col A 23 3] H7Este] 0°Col A 1A17F &<t aRESEI T Bh-g-9 o]l TEA
(2.0 F )9} (S)-(-)-1-Boc-3-aminopyrrolidine (1.2 & %)< A 7Fsto] A 2o A 34|
P agksieh vhg oo 58 Hrtste] WS TR L UEEEYEeR
Aok F71FE Hepol o Z A, MgSO,2 A&, o] 73k th-2- 743t 3loll A
ST Aol JALE n-EAb/ol e ol A EH o] E 3 E-& Ag-she] A7t
1A 2ntE a9 2 AA|ste] B ERE (9)-3-4-(F] ) d-2-2)-1,2,34-H E}
| =25 17t 2 54 )9 S8 d-1- 7t 2 5 A H o] EE Al 283t
A 34| (& 97%); '"H NMR (400 MHz, CD;0D) & 8.24 (ddd, J = 5.0, 2.0, 0.9
Hz, 1H), 7.62 (ddd, J = 8.5, 7.2, 1.8 Hz, 1H), 7.43 (dd, J = 7.8, 1.8 Hz, 1H), 7.31 (dd, J
=8.1, 1.8 Hz, 1H), 7.19 (ddd, J = 8.5, 1.8, 0.9 Hz, 1H), 7.08-7.00 (m, 2H), 6.90 (ddd,
1=73,5.0,0.9 Hz, 1H), 4.31-4.28 (m, 1H), 4.02-4.00 (m, 2H), 3.99-3.96 (m, 3H),
3.89-3.81 (m, 2H), 3.62-3.58 (m, 1H), 3.46-3.40 (m, 1H), 3.36-3.34 (m, 1H), 3.22-3.18
(m, 1H), 2.15-2.11 (m, 1H), 1.93-1.87 (m, 1H), 1.45 (s, 9H).

N
-~

i ofr
Moo e o

o

<A Z o] c-13> (S)-4-(¥] 2] F-2-2)-N-(3] Z 2] -3-2)-3,4-1] 3| = 2. F)
AU 1QH)- 72 E AR} o] = [(S)-4-(Pyridin-2-yl)-N-(pyrrolidin-3-y1)-3,4-
dihydroquinoxaline- 1(2H)-carboxamide] £ A| 5=

B Az c-120014 X1 B E-FHE (S)-3-(4-(3] 2] H-2-9)-1,2,3,4-H E 2} 5]
254172 8 A By S d- -7t 2 22 g o] E9] Boc 1ES TFAR
215 5] (S)-4-(F 2l H-2-2)-N-(¥] F 8] H-3-9)-3,4-1] 3] = 2 7 = A =-12H)-
7t 2 EApato] =& A 25l

3 A) 34| (& 48%); "H NMR (400 MHz, CDCLy) & 8.29 (ddd, J =5.0, 2.0, 0.9
Hz, 1H), 7.52 (ddd, J = 8.5, 7.2, 1.0 Hz, 1H), 7.44 (dd, J = 8.2, 1.5 Hz, 1H), 7.34 (dd, J
=79, 1.6 Hz, 1H), 7.15 (dd, ] = 8.5, 0.9 Hz, 1H), 7.04 (ddd, ] = 8.2, 7.3, 1.6 Hz, 1H),
6.9-6.94 (m, 1H), 6.82 (ddd, J =7.2, 4.9, 0.9 Hz, 1H), 5.41 (d, J = 6.9 Hz, 1H), 4.36-
4.28 (m, 1H), 4.00 (ddd, ] = 6.9, 5.4, 1.3 Hz, 2H), 3.94 (ddd, J = 6.9, 5.4, 1.3 Hz, 2H),
3.31 (brs, NH), 3.16 (dd, J = 11.4, 6.5 Hz, 1H), 3.05-3.02 (m, 1H), 2.96-2.89 (m, 1H),
2.84-2.80 (m, 1H), 2.19-2.10 (m, 1H), 1.66-1.56 (m, 1H); LC/MS ESI (+): 324.2 (M
+1).
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[439]

[440]

[441]

[442]
[443]
[444]
[445]

[446]

[447]

[448]

<A A el 11> (S)-N-(1-o] A Z 2 F 9] E 2 d-3-2)-4-(F] 2] ©-2-9)-3.4-T] 3| =
H =52 1Q2H)-7F 2 5 Aafo] E[(S)—N—(1—Isop10py1pyrrohd1n—3—yl)—4—(pyr1d1n—2—
yD)-3,4-dihydroquinoxaline- 1(2H)-carboxamide] £ 3

71 Az e-1300 4 QAXT (S)-4-(F] 2D -2-)-N-(F £ H-3-9)-34-1] 3| =

2 AU 1QH)-7IEEA ol = (1.0 B 3H)E Y 229§ (0.3 M)ol] =o]aL
sodium triacetoxyborohydride (1.5 &%)} acetone (2.0 B %)e il A 2o A 14]
b EQb ket gleh whg Aol E& HUbste] REgE TR T tE R a2
2 FET 7158 Bl o= Al F, MgSO,2 112, o] 3¢ th& 75t 3t
oA FF3A T doAXl IALE YEZ2 2 v e/ & E3H=S AL83Fe] A g
7 AR ARt EO Y9 & QASto] (S)-N-(1-0] &Z 2 F 3] & d-3-9)-4-(F &

2-9)-34-1 8| ERF =5 AR -102H)- 725l = E A skl

A=A 2 (78 48%); 'H NMR (400 MHz, CD;OD) § 8.24 (ddd, J = 5.0, 2.0,
0.9 Hz, 1H), 7.62 (ddd, J = 8.5, 7.2, 2.0 Hz, 1H), 7.49-7.46 (m, 1H), 7.36-7.32 (m,
1H), 7.21 (ddd, J = 8.5, 7.6, 1.0 Hz, 1H), 7.10-7.02 (m, 2H), 6.90 (ddd, J =7.2, 5.0, 0.9
Hz, 1H), 4.37-4.31 (m, 1H), 3.99-3.97 (m, 2H), 3.93-3.81 (m, 2H), 2.90-2.82 (m, 2H),
2.63-2.59 (m, 1H), 2.52-2.50 (m, 1H), 2.46-2.40 (m, 1H), 2.32-2.23 (m, 1H), 1.09 (d, J
=7.4 Hz, 6H); LC/MS ESI (+): 366.3 (M+1).

84 13]

/“‘1\‘. X
P [ B
1 o ~ N =N
SN I
T SR iNT ]\I/’:\\e N
soEt" L)
A J
[ mHBoC L =NH;
~f ~
A0 ¢-9 HZ 01 o-14 BLALON 12

<Az c-14> HHE-FE (S)-1-(4-(F 2l d-2-2)-12,34-H| ET}3| =2 7 54
A-1-7F2 E A0 53] & 2] d-1-7F 2 5 2 ¢ o] Eftert-Butyl (S)-1-(4-(pyridin-2-yl)-
1,2,3,4-tetrahydroquinoxaline- 1 -carboxamido)pyrrolidin- 1 -carboxylate] ] | 2=

A7) Az c-129F FL S WH o7 233}, (S)-(-)-1-Boc-3-aminopyrrolidine
A1 (S)-3-(Boc-amino)pyrrolidine-2 A}H-&3ko] B] E--E (S)-1-(4-(F] 2] H-2-)-
1234-HEZS] 22 5417t 5Am w3 Fed -7t 2 R A g o] EE
Azt

A 3L A] (78 89%); 'H NMR (400 MHz, CD;0OD) & 8.22 (ddd, J = 5.0, 2.0, 0.9
Hz, 1H), 7.60 (ddd, J = 8.5, 7.2, 2.0 Hz, 1H), 7.34-7.32 (m, 1H), 7.20-7.17 (m, 1H),
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[449]
[450]

[451]

[452]

[453]
[454]
[455]

[456]
[457]

[458]

[459]

7.09-7.06 (m, 1H), 7.00-6.96 (m, 2H), 6.88 (ddd, ] =7.2, 5.0, 0.9 Hz, 1H), 4.02-3.99
(m, 2H), 3.84-3.78 (m, 1H), 3.76-3.70 (m, 1H), 3.51-3.44 (m, 2H), 3.41-3.35 (m, 2H),
3.17-3.14 (m, 1H), 2.06-2.01 (m, 1H), 1.85-1.77 (m, 1H), 1.39 (s, 9H).

<Al 12> (S)-(3-o] =3 2 -1-)(d-(¥] gl -2-2)-3 4-1] 3| =&
F =44 -12H)- ) Wl EF=[(S)-(3-Aminopyrrolidin- 1-yl)(4-(pyridin-2-y1)-3,4-
dihydroquinoxaline-1(2H)-yl)methanone] 2] 34

71 Azl e-140 4 Dol X B ERE (S)-1-(4-(F] 2 H-2-2)-1,2,3,4-F| E 2} 3]
EE A 72 A )] S o172 52 g o] E9] Boc 1S TFAZR
g1 5 5Fo] (S)-(3-oh] =] e d-1-2)d-(¥] 2l H-2-2)-3 4-1] 3] = 2 ) kel
1(2H)- &) H EF=& 3HAd 3F ol o

B A 31A (578 78%); 'H NMR (400 MHz, CD;0D) § 8.23 (ddd, J = 5.0, 2.0, 0.9
Hz, 1H), 7.61 (ddd, J = 8.5, 7.2, 2.0 Hz, 1H), 7.36-7.32 (m, 1H), 7.21-7.17 (m, 1H),
7.09-7.06 (m, 1H), 7.02-6.96 (m, 2H), 6.89 (ddd, J = 7.2, 5.0, 0.9 Hz, 1H), 4.01 (t,J =
6.3 Hz, 2H), 3.84-3.72 (m, 2H), 3.55-3.49 (m, 2H), 3.44-3.38 (m, 1H), 3.14-3.08 (m,
1H), 2.13-2.04 (m, 1H), 1.78-1.69 (m, 1H); LC/MS ESI (+): 324.2 (M+1).

N 7
E\ ] 7N J:\‘N’Bm N J\/\NH
T

L g T
H H H
Mz c-9 RZ0 c-15 alALOE 13

<Azl c-15> B E-E 4-4-(F I H2-U)-1,2,3 4-F| E}3| =2 7] 521
Zh2 5 A ) T) ) 2] 9 -1-7F 2 54 ] o] E[tert-Butyl 4-(4-(pyridin-2-y1)-1,2,3,4-
tetrahydroquinoxaline- 1-carboxamido)piperidin-1-carboxylate] 2] #| =

A7) Az c-129F TL e W o 7 5238315, (S)-(-)-1-Boc-3-aminopyrrolidine
) 4l 4-Amino-1-Boc-piperidine-& AF-8-3lo] B E-HE 4-(4-(3] 2] 1-2-¥)-1,2,3,4-
HEgs| =2 5add 172 5A ] ) g d-1- 72 5 A g ol EE Al x5
=3

3 A 1A (428 95%); "H NMR (400 MHz, CD;0D) & 8.23 (ddd, J = 5.0, 2.0, 0.9
Hz, 1H), 7.62 (ddd, J = 8.5, 7.2, 2.0 Hz, 1H), 7.47-7.45 (m, 1H), 7.33-7.30 (m, 1H),



WO 2025/127848

[460]
[461]

[462]

[463]

[464]

[465]
[466]

[467]
[468]

[469]
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7.20-7.18 (m, 1H), 7.08-7.00 (m, 2H), 6.90 (ddd, J = 7.2, 5.0, 0.9 Hz, 1H), 4.04-4.00
(m, 2H), 3.99-3.96 (m, 2H), 3.87-3.84 (m, 2H), 3.82-3.74 (m, 1H), 2.91-2.89 (m, 2H),
1.89-1.81 (m, 2H), 1.45 (s, 9H), 1.41-1.37 (m, 2H).

<A Aol 13> N3 2 2] 1 -4-)-4-(F] 2] D -2-)-3,4-1] 8] & 2 7] 54 -1(2H)-
7} 2 & Avto] = [N-(Piperidin-4-yl)-4-(pyridin-2-yl)-3,4-dihydroquinoxaline- 1 (2H)-
carboxamide] ] &4

71 Az c-1594 D7l B E-FE 443 2l ¥1-2-)-1,2,34-H ET3]| =
2 mAd gt 2 8 A Ry g Y-1-7F 2 52 g o] E Q] Boc 1H S TFAR
e R 5 5ho] N-(3 9] ] H-4-21)-4-(3] 2] I -2-9)-3,4- 1] 3] =2 9] 354 12H)- 7F
2&Alutol = & 3 53l T)

2 A 314 (558 80%); 'H NMR (400 MHz CDCLy) & 8.31 (ddd, J = 5.0, 2.0, 0.9 Hz,
1H), 7.53 (ddd, J = 8.4, 7.2, 2.0 Hz, 1H), 7.47 (dd, ] = 8.2, 1.4 Hz, 1H), 7.32 (dd, ] =
8.0, 1.6 Hz, 1H), 7.15 (ddd, J = 8.4, 2.0, 0.9 Hz, 1H), 7.06 (ddd, J = 8.2, 7.3, 1.6 Hz,
1H), 6.96 (ddd, J = 8.0, 7.3, 1.4 Hz, 1H), 6.83 (ddd, J =7.2, 5.0, 2.0 Hz, 1H), 5.08 (d, J
= 7.6 Hz, 1H), 4.02-3.98 (m, 2H), 3.96-3.93 (m, 2H), 3.84-3.75 (m, 1H), 3.07-3.02 (m,
2H), 2.73-2.66 (m, 2H), 1.99-1.96 (m, 2H), 1.38-1.25 (m, 2H); LC/MS ESI (+): 338.2
(M+1).

\\(}N (\ N ‘//1“:;\ N\
S th r:f"\ PN gy
H 07N N 07 N7 T
" EN: " ‘“*-N%
Boc
2ol e-9 HZE0 c~16 AALO 14

<Az c-16> H E-FE (8)-3-((4-¥] 2]l H-2-9)-1,2,3 4-E| ET} 3| = 2 3 42
1-7F2 5 A ey e 3] S 2] |- -7 2 52 7] o] Eftert-Butyl (S)-3-((4-pyridin-2-
y1)-1,2,3,4-tetrahydroquinoxaline- 1 -carboxamido)methyl)pyrrolidin- 1 -carboxylate] 2]
Az

A7) Az c-129F TL e W o 2 52383815, (S)-(-)-1-Boc-3-aminopyrrolidine
th Al (S)-1-Boc-3-(aminomethyl)pyrrolidine-2- AF-&-51o] B E-E (S)-3-((4-3]
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[470]

[471]
[472]

[473]

[474]

[475]

[476]
[477]

[478]

2.9 1234-HEGS| =2 2 BAbr ey e Ea g v 2B
Aol EE A x5t 3t

=@ 29 (78 100%); 'H NMR (400 MHz, CDCl;) & 8.31 (ddd, J = 4.9, 2.0,
0.9 Hz, 1H), 7.55-7.52 (m, 1H), 7.49-7.45 (m, 1H), 7.30 (dd, J = 7.9, 1.6 Hz, 1H),
7.16-7.14 (m, 1H), 7.10-7.06 (m, 1H), 6.98 (ddd, J = 8.0, 7.3, 1.4 Hz, 1H), 6.86-6.83
(m, 1H), 5.29 (d, J = 5.8 Hz, 1H), 4.02-3.94 (m, 4H), 3.53-3.43 (m, 2H), 3.39-3.37
(m, 1H), 3.30-3.22 (m, 2H), 3.16-3.12 (m, 1H), 3.05-2.94 (m, 1H), 2.42-2.39 (m, 1H),
1.99-1.93 (m, 1H), 1.45 (s, 9H).

<Al 14> (R)-4-(3) 2] -2-2)-N-(F] B 2] -3-A v &)-3 4-1] 3| = 2.7 35
221 (2H)- 7} 2 B A} o] =[(R)-4-(Pyridin-2-yl)-N-(pyrrolidin-3-ylmethyl)-3,4-
dihydroquinoxaline-1(2H)-carboxamide] 2| 34

A7 Az c-1601 4 Dozl B E-FE (R)-3-((4-9] 2] H1-2-9)-1,2,3 4-H E 2}
gl Em ] il TtERAb B E) 3] F el |- 17 254 g o] E 2] Boe 13
S TFAR €1 53] (R)-4-(F 2] H-2-2)-N-(¥] Z &) d-3-U v &)-34-C] 5| ==
F =2 |H)-FFE B A Rlo| = & A 514l o)

B A 31 A (& 53%); 'H NMR (400 MHz CD,0D) & 8.24 (ddd, J = 5.0, 2.0, 0.9
Hz, 1H), 7.64 (ddd, J = 8.5, 7.2, 2.0 Hz, 1H), 7.45 (dd, J = 7.8, 1.6 Hz, 1H), 7.35 (dd, J
=8.2, 1.6 Hz, 1H), 7.20 (ddd, J = 8.4, 2.0, 0.9 Hz, 1H), 7.11 (ddd, J = 8.2, 7.3, 1.6 Hz,
1H), 7.05 (ddd, J = 7.8, 7.3, 1.6 Hz, 1H), 6.92 (ddd, J = 7.2, 5.0, 2.0 Hz, 1H), 4.00-3.97
(m, 2H), 3.89-3.87 (m, 2H), 3.36-3.34 (m, 3H), 3.29-3.25 (m, 2H), 3.00-2.95 (m, 1H),
2.62-2.53 (m, 1H), 2.14-2.04 (m, 1H), 1.79-1.69 (m, 1H); LC/MS ESI (+): 338.2 (M
+1).

) @
ﬁ _N _N
LN I
1) by

N —_— T ]
(LX) W NS
T N/ Ly N P N

: TND) WD
A -9 HZEY 17 ALAIOI 15

<Az c-17> HE-FE (R)-2-((4-Y] 2] H1-2-¢)-1,2,3 4-H E} 3| = 2 3 52 -
1-7F 2 2 A 5y ) 3] & 2] ©1-1- 7} 2 22 7] o] Eftert-Butyl (R)-2-((4-pyridin-2-
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[479]

[480]

[481]
[482]

[483]

[484]

[485]

[486]
[487]

yD)-1,2,3,4-tetrahydroquinoxaline- 1-carboxamido)methyl)pyrrolidin- 1 -carboxylate] <]
Az

A7 Az c-12¢)F s L e W o2 3881, (S)-(-)-1-Boc-3-aminopyrrolidine
t A1 (R)-1-Boc-2-(aminomethyl)pyrrolidine& AF-83Fo] Bl E-F-E (R)-3-((4-3] €]
©-2-9)-1234- Bl E}s| =27 54l 72 5A ] Syd ey S W17 2 5
Aol EE Azttt

= Q9 (& 100%); 'H NMR (400 MHz, CDCL3) § 8.29 (d, J = 2.9 Hz, 1H),
7.60-7.55 (m, 1H), 7.48-7.44 (m, 1H), 7.38-7.36 (m, 1H), 7.14 (ddd, J =8.5, 7.3, 1.0
Hz, 1H), 7.03-7.01 (m, 1H), 6.79-6.77 (m, 1H), 6.58-6.53 (m, 1H), 4.06-4.05 (m, 2H),
3.97-3.91 (m, 2H), 3.89-3.84 (m, 1H), 3.41-3.39 (m, 1H), 3.33-3.23 (m, 3H), 1.98-1.86
(m, 2H), 1.82-1.78 (m, 1H), 1.74-1.68 (m, 1H), 1.40 (s, 9H).

<A el 15> (R)-4-(¥] 2 ©-2-2)-N-(] S 2] T-3-A v &)-3 4- ] S| = 2 7] 55
2 -1(2H)- 7} 2 B A} o] =[(R)-4-(Pyridin-2-y1)-N-(pyrrolidin-3-ylmethyl)-3,4-
dihydroquinoxaline-1(2H)-carboxamide] 2| 34

A7 Az e-1701 4 Dozl B E-FE (R)-3-((4-9] 2] ¥-2-9)-1,2,3 4-H E ¢}
sl w2 Al T2 R Ab] ) E) 3 F el |- 17 254 g o] E 2] Boe 13
S TFAR 2B 3 810] (R)-4-(3 2] H-2-2)-N-(F Z 2] d-3-D v &)-34-1] | = &2
HA=sAd-12H)- 7= A ko 25 A Sl T

A 1A (& 100%); '"H NMR (400 MHz, CD;OD) 6 8.24 (ddd, J = 5.0, 2.0, 0.9
Hz, 1H), 7.64 (ddd, J = 8.5, 7.2, 2.0 Hz, 1H), 7.50 (dd, J = 8.0, 1.6 Hz, 1H), 7.36 (dd, J
=8.0, 1.5 Hz, 1H), 7.20 (ddd, J = 8.5, 2.0, 0.9 Hz, 1H), 7.13 (ddd, ] = 8.0, 7.3, 1.6 Hz,
1H), 7.07 (ddd, J = 8.0, 7.3, 1.5 Hz, 1H), 6.92 (ddd, J = 7.2, 5.0, 2.0 Hz, 1H), 4.03-3.99
(m, 2H), 3.94-3.90 (m, 2H), 3.70-3.64 (m, 1H), 3.52-3.42 (m, 2H), 3.29-3.19 (m, 2H),
3.15-2.06 (m, 1H), 2.03-1.92 (m, 2H), 1.79-1.70 (m, 1H); LC/MS ESI (+): 338.3 (M
+1).

-84 17)
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o» NS
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H O}\N\‘
H
HZ0 c-10 ALAION 16
[488]
[489] <A A o 16> (R)-4-(F] 2] H-3-A)-N-(H Eg} 3| = 22 F#-3-2)-34-1] 3| =2 F

[490]

[491]

[492]
[493]
[494]

A 1QH)- 72 E AL o] = [(R)-4-(Pyridin-3-y1)-N-(tetrahydrofuran-3-y1)-3,4-
dihydroquinoxaline-1(2H)-carboxamide] 2] 34

A7 Az c-10014 Ao 13 g H-3-9)-1,2,3 4-H Ee}3] =2 7] =54
(1.0 )& 229 e (0.3 M)oll ¥°] 3L TEA (3.0 G %)} triphosgene (0.6 &
)& 0°Coll A 313 3] H7hsto] 0°Col A 1A1ZE &<t anksl i et vk <o TEA
(2.0 ¥ )9} (R)-3-aminotetrahydrofuran (1.2 &&)& 37}t 4 2o A 3A]7F 2L
wakgleh whg Aol &5 Hrtste] RS TR T HEFE R M e o R 53
Act F71ES Bekelo g A, MgSO,&2 Az, o 73k vt} 73t sholl M 53
sttt Aozl AALE n-FAko | ol A H o] E £ 355 ALgste] A7t A+
ARZvtETHIE A A s (R)-4-(F] 2] H-3-2)-N-(B| E} 8] = =2 37 ¢-3-Y)-3,4-
Ul =2 #=54--1QH)- 72 S Aol =5 FAd s T

@A 51A] (558 97%); '"H NMR (400 MHz, CDCL3) 6 8.58 (dd, J =2.7, 0.7 Hz,
1H), 8.41 (dd, T =4.7, 1.5 Hz, 1H), 7.59 (ddd, ] = 8.2, 2.7, 1.5 Hz, 1H), 7.32 (ddd,
J=8.2,4.7,0.7 Hz, 1H), 7.23-7.20 (m, 1H), 6.97-6.93 (m, 1H), 6.84-6.80 (m, 2H),
5.45(d, T =6.9 Hz, 1H), 4.53-4.46 (m, 1H), 4.03-3.95 (m, 2H), 3.93-3.85 (m, 2H),
3.82-3.78 (m, 1H), 3.74-3.67 (m, 3H), 2.33-2.24 (m, 1H), 1.84-1.76 (m, 1H); LC/MS
ESI (+): 325.0 (M+1).

[RE-5-2] 18]
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[495]
[496]

[497]

[498]

[499]
[500]
[501]

—\
74

<Z_<\
1
2

B
| N~
ff\ﬁ/ }\
O~ 'N
H/W
M0 c—11 2IAI00 17

<A o] 17> N-(AN A2 Z 2| ey 4-(F] 2] H-4-U)-3 4- U] 5| = 2 7] 5
A -1(2H)-7} 235 AFr} o] = [N-(Cyclopropylmethyl)-4-(pyridin-4-yl)-3,4-
dihydroquinoxaline-1(2H)-carboxamide] 2| 34

7] Azl c-11014 Doy 1.3 2l d-3-2)-1,2,34-HEGS| =27 54
(1.0 F3)S ] ZF 2 2 g (0.3 M)°ll 5 °] 3L TEA (3.0 ©3) 3} triphosgene (0.6 &
) S 0°Coll A 53] H7bste] 0°Coll A 1A1ZE & <F ksl it kgl el] TEA
(2.0 F&) e} cyclopropylmethylamine (1.2 B3F)S % 7}alo] 220 A 3A] 7k L ut
stlth whg- ool 28 HUbste] vbgS Tud &, tER e os 539
th f71% S Bkl o= Al A, MgSO, = 112, o gk thg- 7h) el A 558t
WAk Dol xl ZAALE n-FRl/el d ofA Bl o] E &8 ARgate] el Ad A
#2ntE 73] 2 QA ste] N-(N T2 Z 2w e 43 2] H-4-2)-34- 1] 5| =&
A5 AA-12H)- 72 F Aol =& jHA 8l o

w2 1A (458 37%); '"H NMR (400 MHz, CDCl) 6 8.39-8.37 (m, 2H), 7.41
(dd, T =8.1, 1.5 Hz, 1H), 7.37 (dd, = 7.9, 1.6 Hz, 1H), 7.13-7.10 (m, 1H), 7.07-7.03
(m, 3H), 5.26 (t, ] = 5.2 Hz, 1H), 3.98 (1, J = 6.1 Hz, 2H), 3.82 (1, = 6.1 Hz, 2H), 3.13
(dd, T =7.0, 5.2 Hz, 2H), 0.99-0.93 (m, 1H), 0.51-0.46 (m, 2H), 0.20-0.16 (m, 2H);
LC/MS ESI (+): 309.1 (M+1).

52 19]
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R
: i "
GG RNNNNG ® RN o
) P
OA\OJ< O///L\OJ< ﬁ
HIZE0) o1 REO d-1 - d-2 HEON d-3 -~ d-4

[502]

[503] <A d> e X3 v B 9 eRl-1234-HEG S| =R ad|
(Pyrazin-1,2,3,4-tetrahydroquinoxaline)&] #l| %

[504] kol w2 SR X 3hE J Y B 9 eb-1,234-H Ees R I A
A& 17| Az d-1 HA d-49] A= F3f AZsH3A T

[505]

[506] <AlZd d-1>HE-FEH 45-EF 20 W-2¢)34- 3| =2 54
1(2H)-7F 254 2 o] E[tert-Butyl 4-(5-fluoropyridin-2-y1)-3,4-dihydroquinoxaline-
1(2H)-carboxylate] 2] #l| 5=

[507] A7l Al ze] e-1014 izl HEFE 34-H 3| =2 #5444 - 12H)- 72 54
o]l E (1.0 @)} sodium butoxide (2.0 &%), 2-Bromo-5-fluoropyridine (3.0 &
#S 5574 (0.3 M)oll 73] =<2l 110 °c0ﬂA1 5+-%F 7+ $F Pd,dba (0.05 &
252} XPhos (0.15 @) 2] B3l (0.6 M)dl] Q1 E3oS wkSolo)] 3] 2
7Fake] 110 °Coll A 1541 3F alukshgit), A2 0 & WY ZhA] A HE-G- -2 celite pad &
oitstal B8 Hrtsta vEFR2veo g 2589 57152 MeS0,.2 A
%z, o] 3}l v} 74t shol| A E=EF ). Aol W FALE p-E Ao €l o} A H o] E
TS ARl Ayt AP aRaE 1w E A et HEFE 4.(5-2F
LRI YH-29)-34-113] B2 544U 1QH)- 72 R Y o] EE A xSt

[508] A4 2 (57& 93%); 'H NMR (400 MHz, CDCl;) § 8.14 (d, J = 3.0 Hz, 1H),
7.81-7.77 (m, 1H), 7.27-7.21 (m, 2H), 7.13 (ddd, J = 9.2, 3.0, 0.7 Hz, 1H), 7.00-6.95
(m, 2H), 4.02 (dd, J = 5.8, 4.6 Hz, 2H), 3.87 (dd, ] = 5.8, 4.6 Hz, 2H), 1.53 (s, 9H).

[509]

[510]  <AZe] d2>EHE-FE 43 &-2-9)-3,4- U] 5| = 27 541 2H)- 72 54
9 o] E[tert-Butyl 4-(pyrazin-2-yl)-3,4-dihydroquinoxaline- 1(2H)-carboxylate] ] A| 2=

[511] A7) A z2d d-19F 5L g WH 0 2 42383}, 2-bromo-5-fluoropyridine T 21
2-chloropyrazinee AF-83F0] B B 4-(9] 2} 21-2-¢)-3 4-U] 3| =2 7 =44
1QH)-7+2 52 g o) EZ A 23t}

[512] =34 314 (578 85%); 'H NMR (400 MHz, CDCl3) § 8.59 (d, J = 1.6 Hz, 1H),

8.16 (dd, J =2.7, 1.5 Hz, 1H), 7.98 (d, ] =2.7 Hz, 1H), 7.84 (d, ] = 8.0 Hz, 1H),
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[513]
[514]

[515]

[516]

[517]

[518]

[519]

[520]

[521]
[522]

7.40-7.34 (m, 1H), 7.12-7.00 (m, 2H), 4.12-4.04 (m, 2H), 3.93-3.86 (m, 2H), 1.53 (s,
9H).

<Az d-3> 1-(5-EF L 29 &) -2-2)-1,2,3 4-H E&} 3] = 2 7] =5 A [1-(5-
Fluoropyridin-2-yl)-1,2,3,4-tetrahydroquinoxaline] 2] Al %

A7) Az d-1014 ozl HE-FE 4-5-Z2F 229 d-24)-34-13| =2
AEAUQH)-7IEE A # o] E9] Boc 1ES TFAR € H S 5l0] [-(5-ZF0&
e d-2-9)-1,234-HEZG3| =2 95448 A 2530t

A QA (& 91%); '"H NMR (400 MHz, CDCLy) & 8.12 (d, J = 3.0 Hz, 1H),
7.22-7.20 (m, 1H), 7.18-7.11 (m, 2H), 6.89-6.85 (m, 1H), 6.65-6.61 (m, 2H), 4.01 (t, ]
= 5.0 Hz, 2H), 3.90 (brs, NH), 3.40 (t, J = 5.0 Hz, 2H); LC/MS ESI (+): 230.1 (M+1).

<Azl d-4> 1-(F) Z71-2-9)-1,2,3,4- | E &} 5| = 2 7 =% [ 1-(Pyrazin-2-yl)-
1,2,3,4-tetrahydroquinoxaline] 2] 7| %

A7 Az d-20 A Foixl Bl ERE 4 (I 2kxl-2-9)-34-H | =2 I 5 A4
1QH)-7+2 52 g o] EQ] Boc 135S TFAR B R 3 35lo] 1-(3] ghx-2-9)-1,2,3,4
HEs| =29 5438 A zetql).

A Q2 (58 88%); '"H NMR (400 MHz, CDCl5) 6 8.59 (d, J = 1.6 Hz, 1H),
8.13 (dd, J =2.7, 1.6 Hz, 1H), 7.91 (d, J = 2.7 Hz, 1H), 7.26-7.21 (m, 1H), 6.99-6.89
(m, 1H), 6.72-6.63 (m, 2H), 4.11-4.01 (m, 3H), 3.48-3.40 (m, 2H); LC/MS ESI (+):
213.2 (M+1).

(-84 20]
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[523]
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&1AI01 18

z
( ©
g
ZT =
ol S22 R

8
o
N

O .
X -
= ZT o
4 =
u.m{'/&y\ zﬂx A
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7 N\ =

[524]
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[525]

[526]

[527]

[528]
[529]

[530]

[531]

[532]
[533]

<A Zd d-5> HE-HE 4-(4-G-Z2F =298 d-2-9)-1,2,3 4-H ET} 5]
2 sA -T2 8 A )5 o) 2l H-1- 72 524 9] o] Etert-Butyl 4-((4-
(5-fluoropyridin-2-yl)-1,2,3.4-tetrahydroquinoxalin-1-carboxamido)piperidin-1-
carboxylate) 2| A 2=

A7) A zd d-3o A DA 1-(5-EF 2y H-2-U)-1,2,34-E| ET}E| =2 )
=2 (1.0 B3-S Y22 ¥ (0.3 M)oll 0] 3L TEA (3.0 33F)3} triphosgene
(0.6 TS 0°Coll A 3] H7Fske] 0°Col A 1A]3F & oF nukalglt), vhk-g-of
o] TEA (2.0 B%)$} 4-Amino-1-Boc-piperidine (1.2 &3)S H7}abo] 2 L0 4 3
AlZE ekl ghgdlo] & Hrteto] REES TR T HEFE R o
FESAT flES Bkl o g2 Al H, MgSO, & 712, o] 3 th8- 74t &tell
A sFegith Aozl ZALE n-FAo e ol Al H o] E 328 Al-8-ato] Al E
7t Al A2 E )2 A et HE-FE 4((@-5-EF 2T Y d-2-¢)-
1234-H Egs| =2 544 17t 2 5A ] ) d H ) d-1- 7t 2 54 o EE
Azt vt

A A @ QA (558 88%); 'H NMR (400 MHz, CDCl;) 6 8.18 (d, J = 3.0 Hz,
1H), 7.36 (dd, T = 8.2, 1.4 Hz, 1H), 7.33-7.27 (m, 2H), 7.15 (dd, ] = 9.1, 3.0 Hz, 1H),
7.07-7.03 (m, 1H), 6.95 (ddd, J = 8.0, 7.3, 1.4 Hz, 1H), 5.07 (d, ] = 7.6 Hz, 1H), 3.99-
3.96 (m, 2H), 3.95 (s, 4H), 3.89-3.80 (m, 1H), 2.90-2.84 (m, 2H), 1.96-1.90 (m, 2H),
1.44 (s, 9H), 1.33-1.23 (m, 2H).

<Az d-6> 4-(5-F F 229 21 9-2-2)-N-(F] 9 2] | -4-2)-3.4- 1] 3] = = 7]
521 (2H)-7F 2 5 AFvto] = [4-(5-Fluoropyridin-2-y1)-N-(piperidin-4-y1)-3,4-
dihydroquinoxaline- 1(2H)-carboxamide] & |z

7| Azl d-501 4 Aol B ERE 4-((4-(5-EFLE T 2 H-2-9)-1,2,3.4-
HEH3| =2 A5 a4d 172 8 A )3 o 2] ¢l-1-7} 2 22 g o] E¢] Boc 1%
S TFAR 2 H 380 4-(5-FF 229 2] ©-2-2)-N-(¥] 3] g ©1-4-2)-3 4-H] 3| =
I AU 1QH)-7 2 EAL o] =& A 2518 T

B A 1A (58 82%); 'H NMR (400 MHz, CDCl,) & 8.18 (d, J = 3.0 Hz, 1H),
7.36 (dd, ] = 8.2, 1.4 Hz, 1H), 7.33-7.28 (m, 2H), 7.16 (ddd, J = 9.1, 3.0, 0.6 Hz, 1H),
7.07-7.02 (m, 1H), 6.95 (ddd, J = 8.0, 7.3, 1.4 Hz, 1H), 5.09 (d, J = 7.7 Hz, 1H), 3.95
(s, 4H), 3.84-3.75 (m, 1H), 3.06-3.00 (m, 2H), 2.72-2.65 (m, 2H), 2.00-1.93 (m, 2H),
1.32-1.23 (m, 2H); LC/MS ESI (+): 356.3 (M+1).

<A e 18> 4-(5-FF 29 g d-2-A)-N-(1-H e ] 7| 2] H-4-)-3 41| ==
# =29 -1(2H)-7} 2 35 A} o] = [4-(5-Fluoropyridin-2-yl)-N-(1-methylpiperidin-4-
yl)-3,4-dihydroquinoxaline-1(2H)-carboxamide]2] 3}/
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[534]

[535]

[536]
[537]
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A7 Al ze] d-69l A DolH 4-(5-ZF L2 9] ] -2-)-N-(F] 7 2] 1 -4-2)-3.4-
Ha =252 10H)-7F2 5A | 25 (1.0 93H E HE 224§ (03 M)
o] 0] 3l sodium triacetoxyborohydride (1.3 ‘3“”*)3} formaldehyde (1.1 9shHe
Ao A 3AIE FRE keIt BEg- Ao & HIbsto] vESS RS 5
a2 2 ete 2 &350 fr5& Bl e g A H, MgS0,.2 712, o] 7
o ok A Sl A 5 H gk Aol WALE YRR e £

s
Agte] et Ay agntE e v 2 A8k 4-(5-5F 2 2y 2] W-2-2)-N-
(1-vl ) A 2] e -4-90)-3,4- 1] 8] = 27 =5 A - 12H)-7F 2 S Ao 25 A 8kl
o}

A 313 (58 95%); 'H NMR (400 MHz, CDCl;) & 8.18 (dd, J = 3.0, 0.6 Hz,
1H), 7.36 (dd, J = 8.2, 1.4 Hz, 1H), 7.31-7.28 (m, 2H), 7.16 (ddd, J = 9.1, 3.0, 0.6 Hz,
1H), 7.05 (ddd, J = 8.2, 7.4, 1.6 Hz, 1H), 6.94 (ddd, ] =7.9, 7.4, 1.4 Hz, 1H), 5.06
(d, T =7.6 Hz, 1H), 3.95 (s, 4H), 3.76-3.66 (m, 1H), 2.74-2.72 (m, 2H), 2.26 (s, 3H),

2.12-2.07 (m, 2H), 1.98-1.93 (m, 2H), 1.48-1.42 (m, 2H); LC/MS ESI (+): 370.3 M
+1).

11

5
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1

21]
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[540]

[541]

[542]

[543]
[544]

[545]

[546]

[547]
[548]

[549]

<Az d-7> B E-FE (5)-3-(4-(F] 24x1-2-90)-1,2,3 4-H Eg} ] = 2 ] =54 --
1- 72 B A ko] 1)1 & 2] ¢l-1-7} 21532 2 o] E [tert-Butyl (S)-3-(4-(pyrazin-2-yl)-
1,2,3,4-tetrahydroquinoxaline- 1-carboxamido)pyrrolidin- 1 -carboxylate] ] | 2=

7] Al zel d-doll A Dol 1-(F] e}71-2-Y)-1,2,3,4- Bl ET3] = 2754 (1.0
TS v 22 e (0.3 M)oll ¥ o]al TEA (3.0 &8} triphosgene (0.6 &%)
£ 0°Cell A 2303 FH7Fste] 0 °Col A 1413 &<t L RksEI T ¥h-g-of o] TEA
(2.0 F )9} (S)-(-)-1-Boc-3-aminopyrrolidine (1.2 & %)< A 7Fsto] A 2o A 34|
{FlRksEITh whg-dol] B8 HUbsto] vEgE TR T I ERMEoR S
Ptk 715 el o2 A &, MgS0,& &, o 73k tf2- 7<) 3lell A
st TE Qo X HALE n-Abol E ol Al H ol E Z3HEE A& st A2l
1o 2nbe e 9 2 G A o] B B (5)-3-(4-(F 2431-2-9)-1,2,3,4-H E 2}
ERAEAH- 1Tt ESA ol ) S d 17t 2 5 g o] EE Azt

A=A S1A) (578 88%); 'H NMR (400 MHz, CDCL3) & 8.61 (d, J = 1.5 Hz, 1H),
8.21 (dd, J =2.6, 1.5 Hz, 1H), 8.05 (d, J = 2.6 Hz, 1H), 7.54 (dd, ] = 8.1, 1.5 Hz, 1H),
7.32(dd, J =7.9, 1.6 Hz, 1H), 7.16-7.12 (m, 1H), 7.09-7.04 (m, 1H), 5.18 (d, ] = 6.7
Hz, 1H), 4.42-4.37 (m, 1H), 4.05-3.91 (m, 4H), 3.67-3.62 (m, 1H), 3.42-3.37 (m, 2H),
3.19-3.13 (m, 1H), 2.18-2.12 (m, 1H), 1.82-1.78 (m, 1H), 1.44 (s, 9H).

N
-~

Nv

ofr

i off
A

o,

<HAl ] 19> (9)-4-(F 2 71-2-)-N-(F] F & ©-3-9)-34-H | =2 9 5
21 2H)-7} 2 B A} o] Z[(S)-4-(Pyrazin-2-y1)-N-(pyrrolidin-3-yl)-3,4-
dihydroquinoxaline-1(2H)-carboxamide] 2] 34

A7 Azl d-701 4 oAl B EE (5)-3-(4-(Y] 2Fx1-2-9)-1,2,3,4-H E}
S| =2 I 5172 B ARbo] 1) 3] F e |17 2 R A ¢ o] E 9] Boc TLES
TFAE B 8 53} (S)-4-(3] 2} 7-2-2)-N-(¥] & 2] -3-2)-3 4-1] 3] = 2 ) 252t
A-1QH)-7F 2 A nfo] = & 314 519l T}

w2 1A (458 77%); '"H NMR (400 MHz, CDCl;) 6 8.60 (d, J = 1.5 Hz, 1H),
8.19 (dd, J =2.7, 1.5 Hz, 1H), 8.02 (d, J = 2.7 Hz, 1H), 7.50 (dd, J = 8.1, 1.5 Hz, 1H),
7.42(dd, J=7.8, 1.7 Hz, 1H), 7.14-7.04 (m, 2H), 5.47 (d, J = 7.4 Hz, 1H), 4.40-4.33
(m, 1H), 4.06-4.02 (m, 2H), 3.99-3.95 (m, 2H), 3.22-3.17 (m, 1H), 3.15-3.09 (m, 1H),
3.01-2.95 (m, 1H), 2.93-2.87 (m, 1H), 2.24-2.08 (m, 1H), 2.01-1.98 (m, 1H), 1.65-1.52
(m, 1H); LC/MS ESI (+): 325.2 (M+1).

<A o] 20> (S)-N-(1-¥ €l 9] & 2] 1-3-21)-4-(3F] 2} 71 -2-2)-3 4- U] 3| = 22 5] =5
2+ -1(2H)-7F 2 EAFrfo] = [(S)-N-(1-Methylpyrrolidin-3-yl)-4-(pyrazin-2-yl)-3,4-
dihydroquinoxaline-1(2H)-carboxamide] 2| 34

371 Al 199014 ol (8)-4-(F] ehAd-2-)-N-(F] Z & -3-9)-34-H] 3| =
A 1CH)- 725 A E (1.0 TS v 22§ (0.3 Mol o]t
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[550]

[551]
[552]

[553]

[554]

[555]
[556]

[557]

[558]

i

29

sodium triacetoxyborohydride (1.5 &%)} formaldehyde (2.0 T %)& 2L
3 =2

A IARE F ot w ksl Th vhg- oo 28 HUtsto] WS S5 5
et o B2 2ETE f715S Bl o2 Al F, MgSO,=2 7=, o] 73k th & 7+
st A s FHaklth dojxl A E HEz 2 gds e ARS8
A7t AR AR rtE T 9 2 A8 (5)-N-(1-71E ¥ & 2] ©-3-2)-4-(9) 2l
2-91)-3,4-1] 3| = 2 H A1 (2H)-7F 2 B A po]| = & AL Bl T

A=A 31A] (558 82%); 'H NMR (400 MHz, CDCL,) § 8.61 (dd, J = 1.6, 0.4 Hz,
1H), 8.20 (dd, J =2.7, 1.6 Hz, 1H), 8.03 (dd, J = 2.7, 0.4 Hz, 1H), 7.50 (dd, ] = 8.1, 1.5
Hz, 1H), 7.39 (dd, J = 7.8, 1.7 Hz, 1H), 7.13-7.04 (m, 2H), 5.42 (d, J = 7.7 Hz, 1H),
4.43-4.36 (m, 1H), 4.04-4.01 (m, 2H), 3.99-3.89 (m, 2H), 2.82-2.76 (m, 1H), 2.60-2.58
(m, 1H) 2.54-2.50 (m, 1H), 2.36-2.28 (m, 4H), 2.22-2.16 (m, 1H), 1.62-1.54 (m, 1H);
LC/MS ESI (+): 339.2 (M+1).

o @
o

K3
o

KeR
=

op

H

<A 21> (S)-N-(1-0] = Z 2 A 9] F 2] d-3-A)-4-(F) 2431 -2-2)-3.4-T] | = =2
F == -12H)-7F2 5 A aFo] = [(S)-N-(1-Isopropylpyrrolidin-3-yl)-4-(pyrazin-2-
y1)-3,4-dihydroquinoxaline- 1(2H)-carboxamide] 2] %

A7 A Ao 209} &L g HH 0 2 4283}, formaldehyde 4! acetone-S- A8
&) (S)-N-(1-0] & Z 2 A 3] & &) T-3-)-4-(F) 2431-2-9)-3 4-H] 8| = 2. 7] = A |-
12H)-7t2 A kol =5 §hA) 8 ol vt

A=A A (45& 65%); "H NMR (400 MHz, CDCl;) 6 8.62 (d, J = 1.6 Hz, 1H),
8.20 (dd, J =2.7, 1.6 Hz, 1H), 8.03 (d, J = 2.7 Hz, 1H), 7.50 (dd, ] =7.9, 1.6 Hz, 1H),
7.39(dd, J=7.7, 1.8 Hz, 1H), 7.13-7.04 (m, 2H), 5.43 (d, ] = 7.6 Hz, 1H), 4.42-4.35
(m, 1H), 4.05-4.01 (m, 2H), 3.98-3.90 (m, 2H), 2.87-2.81 (m, 1H), 2.71-2.62 (m, 2H),
2.35-2.23 (m, 2H), 1.63-1.53 (m, 1H), 1.06 (d, J = 6.3 Hz, 6H); LC/MS ESI (+): 367.3
(M+1).

<AL 22> (S)-N-(1-0] &2 9] F 2 -3-2)-4-(3] eh31-2-9)-3 4- 1] 3| = =2 F]
AL 1QH)- 72 5 AR o] = [(S)-N-(1-Isobutylpyrrolidin-3-yl)-4-(pyrazin-2-yl)-
3,4-dihydroquinoxaline-1(2H)-carboxamide] 2] 34

A7 A Ao 209} F D g i 05 423) 515, formaldehyde THA
isobutyraldehyde& AF8-3}o] (S)-N-(1-0]| &€ 3] & 2] H-3-2)-4-(3] 2} x1-2-2)-
3,4-H 3| 2252 12H)- 72 S Aol = 5§48l

g Q2 (428 74%); 'H NMR (400 MHz, CDCL;) 6 8.60 (d, J = 1.5 Hz, 1H),
8.20 (dd, J =2.7, 1.5 Hz, 1H), 8.03 (d, ] =2.7 Hz, 1H), 7.51 (dd, ] = 8.0, 1.5 Hz, 1H),
7.38 (dd, J =7.8, 1.7 Hz, 1H), 7.13-7.03 (m, 2H), 5.54 (d, J = 8.0 Hz, 1H), 4.39-4.32
(m, 1H), 4.04-4.02 (m, 2H), 4.00-3.90 (m, 2H), 2.83-2.78 (m, 1H), 2.59-2.56 (m, 1H),
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[559]
[560]
[561]

[562]
[563]

[564]

[565]

[566]
[567]

[568]

[569]

2.46-2.42 (m, 1H), 2.22-2.14 (m, 3H), 1.72-1.65 (m, 1H), 1.63-1.56 (m, 2H), 0.87 (d, J
= 6.3 Hz, 6H); LC/MS ESI (+): 381.3 (M+1).

[3--2] 22]

X .
SN Nj,) N~
N

Y N N
N T | j — |
E RS 7 “FN (\N,BO{: SN ~NH
L o o J
N 04L SN i o’f‘J\N o
H H
RIZE0 d-4 HEN d-8 ALAIO) 23

<A Zol| d-8> B E- 2 (4-(F] &7-2-2)-1,2,3 4-E| ES} S| =27 544 1-7}
2 EAluto] 1y o 2] Wl -1-7F 2 52 2] o] Etert-Butyl (4-(pyrazin-2-y1)-1,2,3,4-
tetrahydroquinoxaline- 1-carboxamido)piperidin-1-carboxylate] ] A ==

A7 Az d-79) FL g WH o2 428315, (S)-(-)-1-Boc-3-aminopyrrolidine
t A1 1-Boc-4-aminopiperidine-S- A}-8-3l] B E-FE (4-(3] 2}2-9)-1,2,34-H E
213 B2 ) 541 T2 EA o myul v ) -1 2 A g o] EE A 2359

o

@A 1A (58 88%); '"H NMR (400 MHz, CDCl3) 6 8.59 (d, J = 1.5 Hz, 1H),
8.21(dd, J =2.7, 1.5 Hz, 1H), 8.04 (d, J =2.7 Hz, 1H), 7.53 (dd, ] = 8.1, 1.5 Hz, 1H),
7.34 (dd,J=17.8, 1.6 Hz, 1H), 7.13 (ddd, J = 7.8, 7.4, 1.5 Hz, 1H), 7.07 (ddd, J =
8.1,7.4, 1.6 Hz, 1H), 5.03 (d, J = 7.6 Hz, 1H), 4.05-4.02 (m, 3H), 3.99-3.97 (m, 3H),
3.89-3.81 (m, 1H), 2.89-2.84 (m, 2H), 1.97-1.91 (m, 2H), 1.44 (s, 9H), 1.34-1.24 (m,
2H).

<A Ao 23> N-(1-9] 9| 2] | -4- A )-4-(F] 2} 20 -2-)-3 4-H | = 2. 7] =
A21-12H)-7F 2 Ak o] = [N-(1-Piperidin-4-yl)-4-(pyrazin-2-yl)-3,4-
dihydroquinoxaline-1(2H)-carboxamide] 2| 34

71 Alzel d-gell A ozl B EAE (4 x-2-9)-1,2,34-H Egts| ==
3Rl 1-Fh 2 S Abmko] 19 v 2] |-1-7k 2 5 A 7] 0] E 9] Boc “1F-2 TFAR
g1 55t N-(1-3] 9 2] -4-)-4-(3] 271 -2-)-3,4-1] 3] = 2 7 =54 - 1(2H)-7}
2 & Alutol = 25 Al 5l Tt

A=A 1A (528 85%); 'H NMR (400 MHz, CDCl;) § 8.60 (d, J = 1.5 Hz,
1H), 8.20 (dd, J = 2.7, 1.5 Hz, 1H), 8.04 (d, ] = 2.7 Hz, 1H), 7.53 (dd, ] = 8.1, 1.5 Hz,
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1H), 7.37 (dd, ] = 7.8, 1.7 Hz, 1H), 7.37 (ddd, J = 7.8, 7.4, 1.5 Hz, 1H), 7.07 (ddd, J =
8.1,7.4,1.7 Hz, 1H), 5.06 (d, J = 7.7 Hz, 1H), 4.05-4.02 (m, 2H), 3.98-3.95 (m, 2H),
3.85-3.75 (m, 1H), 3.07-3.02 (m, 2H), 2.72-2.67 (m, 2H), 1.99-1.94 (m, 2H), 1.34-1.29
(m, 2H); LC/MS ESI (+): 339.2 (M+1).

[570]
[571] [~ 23]
[572]
o o N
N\f;J N N
A Ns P N Acid
@/ﬁv\ J E; S j o (:T j -
2 f NH N N I/\’:l, ~F NN /(\N
0*/”1\@:"‘ o7 N 07 N
H H H
AAIOH 23 HMZEM d-9 AAIO) 24 - 25
[573]

[574] <Az d-9> N-(1-H & 3] 3| ] H-4-2)-4-(3) 2} 1 -2-2)-3 4-T] B = 2.3 35
2A91-12H)-7F 2 A} o] = [N-(1-Methylpiperidin-4-yl)-4-(pyrazin-2-yl)-3,4-
dihydroquinoxaline-1(2H)-carboxamide] 2] Az

(5751 71 A el 23904 o] N-(1-3] o) o] | -4-2)-4-(3] 2} 21-2-9))-3.4- 1] 3] =
A 1CH)- 72 A E (1.0 T3S 22§ (0.3 Mol ol
sodium triacetoxyborohydride (1.5 &%)} formaldehyde (2.0 & &)S ¥ a1 2 29
A A ZE Bt akEli ) kg oo B Hulsle] vES S F R T UFER
gl o 2 FEE 0 F7]5S Helol o ® Al H MgSO,2 A%, o] %3 o8 7+
¢ stoll A s &3ttt Aozl AALE 22 v ehv el S35 & A8
A7t A azRetE 1 9] 2 G A 5he] N-(1-71E 9] 2] 2] H-4-2)-4-(F] 2} 71 -2-
A)-34-H3| =25 AR 12H)-7F= S Aol 25 Al £33l

[576] A=A 1A (458 67%); 'H NMR (400 MHz, CDCl,) § 8.60 (d, J = 1.5 Hz,
1H), 8.20 (dd, J = 2.6, 1.5 Hz, 1H), 8.03 (d, ] = 2.6 Hz, 1H), 7.53 (dd, ] = 8.0, 1.5 Hz,
1H), 7.36 (dd, J = 7.9, 1.6 Hz, 1H),7.14-7.04 (m, 2H), 5.03 (d, ] = 7.6 Hz, 1H), 4.04-
4.01 (m, 2H), 3.98-3.95 (m, 2H), 3.75-3.67 (m, 1H), 2.74-2.71 (m, 2H), 2.26 (s, 3H),
2.12-2.06 (m, 2H), 1.98-1.94 (m, 2H), 1.49-1.41 (m, 2H); LC/MS ESI (+): 353.3 (M
+1).

[577]
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[578]

[579]

[580]

[581]

[582]

[583]

[584]

[585]

[586]
[587]

<A ol 24> N-(1-¥1 9 3] 2] D -4- 2 )-4-(F] £} 7-2-2)-3,4-1] 3] = 2 7] 3 4.
12H)-7} 25 A npo] = £ 2 FQIN -(1-Methylpiperidin-4-yl)-4-(pyrazin-2-yl)-3,4-
dihydroquinoxaline-1(2H)-carboxamide oxalic acid salt] 2] $+/J

&71 Az d-9o 4 o3 N-(1-v & 9] o 2] e -4- 2 )-4-(7] 2} 71 -2-91)-3,4-1] 3]
=2 524U 1QH)- 72 EART}O| = (1.0 B 3)<S o §H5- (0.3 M)ol] 0] a1 2
ol A 1055 <F 23 T}, Oxalic acid (1.0 F&)& Wh-&- o] 743k F 70°C0]) 4]
10327t wgkste] F= 3t A wdn) A 255 whFo] 4] A 2of A 1A} LRk
3har 2L A 7F A W o E ol A E o] E (0.4 M)S & 7Fsle] Aol A 24 7F aLwh
At AR H A E o e ofA o] ER o3 Al H L A xsle] N-(1-1 € )
2] ©-4-2)-4-(3] 31 -2-9)-3 4- V] 3| = B ] 54 -1 2H) -7 2 Aol = &4k
bl & s skl

ool ®¥. ] A 314 (4=& 77%); '"H NMR (400 MHz, CD,0D) & 8.50 (d, T= 1.5
Hz, 1H), 8.24 (dd, ] = 2.7, 1.5 Hz, 1H), 7.98 (d, ] = 2.7 Hz, 1H), 7.55-7.53 (m, 1H),
7.51-7.46 (m, 1H), 7.17-7.12 (m, 2H), 4.06 (t, ] = 6.7 Hz, 2H), 3.91-3.84 (m, 3H),
3.54-3.50 (m, 2H), 3.11-3.07 (m, 2H), 2.84 (s, 3H), 2.13-2.11 (m, 2H), 1.83-1.79 (m,
2H).

<A Aol 25> N-(1-1 & 1] 3 & -4~ )-4-(F] 2} -2-)-3,4- 1] 3] = 2. 7] =5 A |-
12H)-7F 2 5 Afafo] = SFal 2 4F [N-(1-Methylpiperidin-4-yl)-4-(pyrazin-2-y1)-3,4-
dihydroquinoxaline-1(2H)-carboxamide fumaric acid salt]2] 34

AF7] A Ao 249 T3 HhH o 2 =885} 5] | oxalic acid THA] fumaric acidS A}
&ate] N-(1- & 9] o] 2] | -4- )-4- (9] 2} 31 -2-9)-3,4- V] B3] = 2 7] =24 - 12H)-7F
2&Abuol & SFut 2 4kel & 4] 8k gl

ofo] H ] A 317 (48 72%); '"H NMR (400 MHz, CD,0D) 8 8.50 (d,J= 1.5
Hz, 1H), 8.24 (dd, J =2.7, 1.5 Hz, 1H), 7.98 (d, ] = 2.7 Hz, 1H), 7.55-7.53 (m, 1H),
7.50-7.48 (m, 1H), 7.16-7.14 (m, 2H), 6.68 (s, 2H), 4.06 (t, J = 6.2 Hz, 2H), 3.88-3.84
(m, 3H), 3.46-3.43 (m, 2H), 3.09-3.03 (m, 2H), 2.81 (s, 3H), 2.13-2.10 (m, 2H),
1.86-1.77 (m, 2H).

[3-5-24] 24]
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[588]
[589]

[590]

[591]

[592]
[593]

[594]

Z

o 8
N. = N\‘y,

N N

e

& AlOf 23 LALOI 26 — 27

<A Ao 26> N-(1-0] A 2 3 | 2] 4-A)-4-(3] 2} 71-2-)-3,4-T] 3] = 2. 7
=49 1(2H)-7F 2 5 Afaf o] = [N-(1-Isopropylpiperidin-4-yl)-4-(pyrazin-2-yl)-3,4-
dihydroquinoxaline-1(2H)-carboxamide] 2] 34

371 A el 23904 Aol X N-(1-3] 9 2] -4-)-4-(3) 24 -2-90)-3,4- 1] 3] =
FEHAHAA-1CH)- 728 A = (1.0 T3S 2228 (0.3 Mol ol
sodium triacetoxyborohydride (1.5 &%)} acetone (2.0 &)< €3l A 20 4] 14]
b &t Rk AT WG ol] & HTbeto] HEES TR T TEE RS
B FEeAdvh f715S Bkl o2 Al A, MgSO,= 1%, o %3k v 2+ of
oA TR doAF IALE Y E 2 2 v e/ g8 Z3HE-S ALg5He] A g
7t AdagntE v 2 AAlste] N-(1-0] & Z 2.2 3] 3 2] ¢ -4-2)-4-(3] .-

-)-34-H 3| E 2 A=A 12H)- 72 S Ao = 5 A 6l T

A=A S1A] (-8 82%); 'H NMR (400 MHz, CDCL;) 6 8.59 (d, J = 1.6 Hz,
1H), 8.20 (dd, J = 2.6, 1.6 Hz, 1H), 8.03 (d, ] = 2.6 Hz, 1H), 7.52 (dd, J = 8.1, 1.4 Hz,
1H),7.35(dd,J =79, 1.6 Hz, 1H), 7.11 (ddd, J = 8.1, 7.4, 1.6 Hz, 1H), 7.04 (ddd, J =
7.9,74,1.4Hz, 1H), 5.05 (d, J =7.7 Hz, 1H), 4.04-4.01 (m, 2H), 3.98-3.95 (m, 2H),
3.74-3.66 (m, 1H), 2.79-2.77 (m, 2H), 2.74-2.67 (m, 1H), 2.28-2.22 (m, 2H), 2.01-1.96
(m, 2H), 1.46-1.36 (m, 2H), 1.02 (d, J = 6.6 Hz, 6H); LC/MS ESI (+): 381.3 (M+1).

<A A ¢ 27> N-(1-0] 232 € 31 5] 2] § -4- 2 )-4-(3) @} 41 -2-21).3,4-1] 3] = 2.5
= 2bel 1 (2H)-7} 22 A} ufo] & [N-(1-Tsobutylpiperidin-4-yl)-4-(pyrazin-2-yl)-3 4-
dihydroquinoxaline-1(2H)-carboxamide] 2| 34

27] AN o 269 F A3 W 0 2 230515, acetone T4 isobutyraldehyde-
AHg-8Fo] N-(1-0] &3 3 7 2] T 4-2)-4-(3) 2120 2-2)-3.4- 1] 8] = 22 ) 5 Ak el
1QH)-7} 2 E A ato] = & 3FA) 8hel T
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[595] A=A 31 F (55F 82%) 'H NMR (400 MHz, CDCl;) & 8.60 (d, J = 1.5 Hz, 1H),
8.20 (dd, J =2.6, 1.5 Hz, 1H), 8.03 (d, J = 2.6 Hz, 1H), 7.52 (dd, ] = 8.0, 1.5 Hz, 1H),
7.36 (dd, J =7.9, 1.6 Hz, 1H), 7.16-7.02 (m, 2H), 5.05 (d, J = 7.7 Hz, 1H), 4.04-4.01
(m, 2H), 3.98-3.95 (m, 2H), 3.75-3.66 (m, 1H), 2.74-2.71 (m, 2H), 2.06-2.00 (m, 4H),
1.96-1.91 (m, 2H), 1.78-1.68 (m, 1H), 1.47-1.38 (m, 2H), 0.86 (d, ] = 6.6 Hz, 6H); LC/
MS ESI (+): 395.3 (M+1).

[596]
[5971  [¥H3-2] 25]
[598]
£ a,
/
oy i
N AN
e — k j B — i N
AN A B J )
G ! A oy
N S7 N
i N Sy
ME0 d-4 AL AI0N 28 ALAIOH 29
[599]

[600]  <H A4 28> o W[ ThE-1-U-(4-T] 2} X1 -2-Y-2,3-1] 3] = 2 F) = Ak - 1- | ek
o] -[Imidazole- 1-yl-(4-pyrazin-2-yl-2,3-dihydroquinoxaline-1- yl)methanethlone]«]
e

[601] 7] Az d-4ol A QX 1-(F] 2}x1-2-9)-1,2,3 4-H E}s| =2 F =
A= (1.0 %) T TEA 2.0 %) v S22 eh 0.2 M)oll ol 1,1
thiocarbonyldiimidazole (1.5 B=)< 0°Coll A 3] A 7}3}04 0°Coll A 6A1 3+ &

WHESEA T HhE- o] E& HItste] WS TR S UEERves
EO}C}iU}. Aozl ALE tE 22 gl ehs E3HE-& AFgste] Aot A E
ARZvtETIHI R A ste] oln|thE-1-U-(4-7] 2Fx1-2-Y-2,3-T] 8| E =2 ] 5 A

1- )uﬂ E]—/V\]-O] _Q.-Q ﬁ]—/H ;]»03 Iq»

[602] @A 1A (558 85%) 'H NMR (400 MHz, CDCLy) 6 8.68 (d, J = 1.5 Hz, 1H),
8.26(dd,J=2.6,1.5Hz, 1H), 8.13(d,J =2.6 Hz, 1H), 7.82 (dd, J = 1.4, 1.1 Hz, 1H),
7.52(dd,J=8.2, 1.3 Hz, 1H), 7.18 (ddd, J = 8.5, 7.4, 1.4 Hz, 1H), 7.04 (dd, J = 1.4,
0.2 Hz, 1H), 6.93-6.88 (m, 2H), 6.61 (dd, J = 8.2, 1.4 Hz, 1H), 4.63 (t, ] = 6.6 Hz, 2H),
4.23 (t,J=6.6 Hz, 2H); LC/MS ESI (+): 323.2 (M+1).

[603]
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[604]

[605]

[606]

[607]
[608]
[609]

[610]
[611]

[612]

<A A el 29> N-(1-¥1 2 9] o] 2] 1 -4- A)-4-(F] 2} 2 -2-)-3,4- 1] 3| = =2 7] 3544
©-1(2H)-7} 2.E] .o} v} o] =[N-(1-Methylpiperidin-4-yl)-4-(pyrazin-2-y1)-3,4-
dihydroquinoxaline-1(2H)-carbothioamide] | 34

A7) A Aol 280 4 Aozl o thE-1-Y-(4-3] 2} X1 -2-Y -2,3- U] B = 2 H
1w Ebol 2 (1.0 D) ¥ TEA (2.0 ©%)E DMF (0.2 M)l %0] 4l |-
methylpiperidine-4-amine (2.0 B %)& & 7}sto] 70°Coll A 24| 1t & <F 1 HEs} 9l
th gk o] &5 Hrtsto] RESS TR T R EvEoR 25330t
Pzl ALE HER 2 el ehE E3=-8 AMESte] A7t A ARntET
o) 2 A A sE N-(1-v e 7] o 2 H-4-)-4-(9) 2 -2-9)-3,4- v B = 2 7] =54
d-12H)-7FEE| Qofnfol =& 44 53l T

olo] H.g] A 313 (& 44%)'H NMR (400 MHz, CDCLy) § 8.61 (d, J = 1.5 Hz,
1H), 8.22 (dd, J = 2.6, 1.5 Hz, 1H), 8.08 (d, ] = 2.6 Hz, 1H), 7.65 (dd, J = 8.4, 1.3 Hz,
1H), 7.27-7.21 (m, 2H), 7.08 (ddd, ] = 8.4, 7.7, 1.4 Hz, 1H), 6.27 (d, J = 7.8 Hz, 1H),
4.62-4.58 (m, 2H), 4.39-4.32 (m, 1H), 4.07 (t, ] = 6.3 Hz, 2H), 2.87-2.84 (m, 2H), 2.33
(s, 3H), 2.25-2.19 (m, 2H), 2.14-2.10 (m, 2H), 1.60-1.57 (m, 2H); LC/MS ESI (+):
369.2 (M+1).

A =

fi j‘ (N

Y Nz N, .~
N T ]
T Ry I Na\’

N, — [ ] ] — M
el Jo RS e
Z N o) o) V/J O*;'/ O/
M0 d-4 R0 d-10 & A0 30

<Azl d-10> ) A 2] D-4- 4-(F] 2 71-2-2)-3,4-1] 8| = 2 7 =54 12H)-
7+ 2 ] o] E[Piperidine-4-yl 4-(pyrazine-2-yl)-3,4-dihydroquinoxaline-1(2H)-
carboxylate] & A| %

“7] Az o] d-dol A Qo) 7 1) 2] ¥ -2- U v ©)-1,2,3,4- 8 B 23] =2 7 252
(L0 RS HEZZME (0.2 M)°l =l TEA (3.0 B%)+ triphosgene (0.5
TS 0°Coll A HH 3] F7Fsle] 0°col A 1057 Tk wkEl ol NaH (6.0 B
&)E THF (0.2M)°ﬂ 1=0] 31 1-Boc-4-hydroxypiperidine (3.0 @8)< A 7pslo] 2 &
o) A 105-7F wukal E3lolS uk-S oo HH 3| & 7lale] Aol A 347 wukat
At} urSolo] B Hrlste] Whe S Eud I rFeaueo s 225190}
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Dol F71F5 Bepl o2 Al A, MgSO,2 112, o] 8 th5 74} sholl A
%3tal Ao 7 FH AL tF2 2 ue 0.2 M)l ¥ o)Al TFA (10.0 T3S A&
3te] Boc 158 © RG] Hhg Ao B8 Hrtste] vhgS TR F U FE
2Rugto g & I A 53tk ol MAE v EFR 2y evehe &
=g Mgt At A aEntE 18 9] 2 G A ske] 99 el d-4- 49 2}

[613]

[614]
[615]

[616]

[617]

[618]
[619]

21-2-2)-3 4-0] 3| = 2 | =5 A1 2H)- 7S A F o] E S A 23 L)

A=A 31A] (558 70%); 'H NMR (400 MHz, CDCL,) § 8.58 (d, J = 1.6 Hz, 1H),
8.17 (dd, J =2.7, 1.6 Hz, 1H), 7.99 (d, J = 2.7 Hz, 1H), 7.89-7.85 (m, 1H), 7.39-7.37
(m, 1H), 7.12-7.04 (m, 2H), 4.95-4.88 (m, 1H), 4.09 (dd, J = 6.4, 5.6 Hz, 2H), 3.96
(dd, J = 6.4, 5.6 Hz, 2H), 3.09-3.03 (m, 2H), 2.78-2.71 (m, 2H), 2.01-1.94 (m, 2H),
1.68-1.60 (m, 2H); LC/MS ESI (+): 340.2 (M+1).

<A 9 30> 1-v D 1) ] 2] D -4- 4-(F] 2} 2-2-2)-3,4- U] B = 2] =
A=1-12H)-7H52 8 o] E[1-Methylpiperidin-4-yl 4-(pyrazin-2-yl)-3,4-
dihydroquinoxaline-1(2H)-carboxylate] 2] 34

d7] Az d-10014 ol Z )7 2] e 4 4-(7] 2}1-2-Y)-3,4- 1] 3| =2 F)
S 1QH)-7HA o] E (1.0 B %)< tE 2 =W g (0.2 M)l =©] 3L sodium
triacetoxyborohydride (3.0 &%)} formaldehyde (2.0 & &)& H7}g & A 2o A
2A1Z F ot ks i) wh-g- oMol 58 HUlste] WS R, HEE R
Blo 2 25 9 et HEeGlt doj 7 AL v EE 2 e S ES
Abgste] A7t Al A2 vt ET v 2 G A sho] - E 9 o e H-4- 43 2
2-2-9)-34-U] 3| =2 A 5 A1 2H)- 7S A gl o] EE $HAd 619 o

@A) 9 A (458 76%) 'H NMR (400 MHz, CDClLy) & 8.58 (d, J = 1.5 Hz, 1H),
8.17 (dd, T =2.7, 1.5 Hz, 1H), 7.99 (d, J = 2.7 Hz, 1H), 7.90-7.87 (m, 1H), 7.39-7.37
(m, 1H), 7.12-7.04 (m, 2H), 4.09 (dd, J = 6.8, 5.2 Hz, 2H), 3.95 (dd, I = 6.8, 5.2 Hz,
2H), 2.64-2.58 (m, 2H), 2.36-2.32 (m, 2H), 2.31 (s, 3H), 2.04-1.98 (m, 2H), 1.86-1.78
(m, 2H); LC/MS ESI (+): 354.3 (M+1).

&4 27]
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[620]

74 N
32
4 (@]

N
B
)
O

2 Ao 31

hammm

A
MZEol d-12

z o =
(Y =« b
=z o 3
O F

=

Z <
<ﬁ ‘2},“2{“\21 o
AN
- =

[621]
[622] <Az d-11> 4-(F] 2}7-2-)-3 4-H | =2 F =5 41-12H)-7H . d F 2 e}o]
T [4-(Pyrazin-2-yl)-3,4-dihydroquinoxaline-1(2H)-carbonyl chloride] &] #l| 2=
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[623]

[624]

[625]
[626]

[627]

[628]

[629]
[630]

7] Al ze] d-4ol A Dol 1-(F] 2bx1-2-9)-1,2,3,4- Bl Ee} 3] = 2 754 (1.0
F)S v 22 g (0.3 M)ol] =°] 3L TEA (3.0 T %)} triphosgene (0.5 &%)
0°Coll A H 3] 7tato] Aol A 1413} ket gich, gk ofof] &8 H7}st
A WS TR F USRI R FESIQTE 715 S Bl o2 A,
MgSO, = 712, o] gk th& 75t el A s 58kl vh. ol 2l ZAE n-EAlol e
oA IOl E Z3 =& AHg ko] eyt Al A EvtE 2 v 2 A A sk 4.9 2
-2h-34-tfolslo| E 23| E B2 A A 1QH)- 7R d F 20|28 A x5
=3
olo] B g] A 31| (58 70%); 'H NMR (400 MHz, CDCl;) 6 8.64 (d, ] = 1.6 Hz,
1H), 8.22 (dd, J = 2.7, 1.6 Hz, 1H), 8.07 (d, ] = 2.7 Hz, 1H), 7.79-7.76 (m, 1H), 7.45
(dd, J = 8.2, 1.5 Hz, 1H), 7.23-7.19 (m, 1H), 7.13 (ddd, J = 8.2, 7.4, 1.6 Hz, 1H), 4.15
(s, 4H); LC/MS ESI (+): 275.1 (M+1).

o ofl

<Az d-12> (R)-3] Z2] 9-3-A v e 4-(F]) 2} 3d-2-9)-3,4-T] | =2 5]
AL 1Q2H)-7HE2 2 ©] E[(R)-Pyrrolidin-3-ylmethyl 4-(pyrazin-2-yl)-3,4-
dihydroquinoxaline-1(2H)-carboxylate] ] A| 2=
7] Azl d-1101 4 Aof 7l 43 2h71-2-9)-3,4-1] 3] =2 7 3 2H -1 (2H)- 7}
By F2do]= (1.0 S UZFa 2 02 Mol 35T NaH 2.0 932
THF (0.2 M)®]l ¥5¢] 3L (R)-1-Boc-(3-hydroxymethyl)pyrrolidine (1.5 & %)< & 7}st
o] 2o A 1083t nekek EjF oS whg-ol] 3] Hrbste] Aol 343k
agketleh, ghg- oo && Frlsto] whEE TR F USRI OR 25
sttt 2ol f71EE o7 AA, MgSO,Z A%, o] 73t o & 7<) 3
oA sFstar ¢ OVJ FEHEAS UF 22 g (0.2 M)oll ¥0]al TFA (10.0 B)
=2 /\}ﬂokﬂ Boc L% kgt wkg Aol &5 Hubsto] Whgg Fndh
FoHUERRAReR 35 2 A w55 o] IALS v E R 2 /v
A7t AdAzrtE 1 v &2 GAste] R)-¥] &2 d-
3-A e 4-(3] 2b-2-9)-3,4-T] 8] =2 A 5 A1 QH)-7HF A Hl o) E S A 25

|1E
_V}iu

| o
n®
HI

oy

AT 9 2 (558 87%); 'H NMR (400 MHz, CDCL;) § 8.58 (d, J = 1.5 Hz, 1H),
8.17 (dd, J =2.7, 1.5 Hz, 1H), 7.99 (d, ] = 2.7 Hz, 1H), 7.84-7.77 (m, 1H), 7.39-7.37
(m, 1H), 7.13-7.05 (m, 2H), 4.21-4.17 (m, 1H), 4.15-4.07 (m, 3H), 3.96-3.92 (m, 2H),
3.13-3.08 (m, 1H), 3.00-2.92 (m, 2H), 2.78-2.71 (m, 1H), 2.55-2.48 (m, 1H), 1.99-1.91
(m, 1H), 1.55-1.46 (m, 1H); LC/MS ESI (+): 340.2 (M+1).

<A 31> (R)-(1-7 9] E 2] 93-S | 4-(3] 24R1-2-9)-3 4- 1] B = 2.9 55
AH-12H)-7H A 8 o] E[(R)-(1-Methylpyrrolidin-3-yl)ymethyl 4-(pyrazin-2-yl)-3,4-
dihydroquinoxaline- 1(2H)-carboxylate] ¢] 34
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[631] A7 Az d-120014 Doizl (R)-I] E&]D-3-L e 4-(3] 24x1-2-9)-3,4-1] 3]
ERASNAA-10H)-7H A A Ol E (1.0 §%) S t 2 2w (0.2 Mol Ho]aL
sodium triacetoxyborohydride (3.0 & %) ¥} formaldehyde (2.0 & &)S H 71 & 2
Zo| A 241 3F F ot ks it kg oo & HUtsto] Wk & R U
22Hero g 25 L AQF 55315t o AALE U EFE 2V EE &
F=g Abgeto] Aert A ARt E 1 9] 2 GA| skl (R)-(1-E 3] &2 d-
3-ehl e 49 g -2-9)-3,4-U] 3| E 2 F S5 A 1H)-7HF A o] EE A 8t
Atk

[632] @A QA (4= 72%); '"H NMR (400 MHz, CDCl5) 6 8.58 (d, T = 1.5 Hz, 1H),
8.17 (dd, J =2.7, 1.5 Hz, 1H), 7.99 (d, J = 2.7 Hz, 1H), 7.84-7.77 (m, 1H), 7.39-7.36
(m, 1H), 7.12-7.05 (m, 2H), 4.19-4.15 (m, 1H), 4.12-4.08 (m, 3H), 3.96-3.93 (m, 2H),
2.71-2.66 (m, 1H), 2.59-2.45 (m, 3H), 2.34 (s, 3H), 2.32-2.28 (m, 1H), 2.05-1.96 (m,
1H), 1.58-1.49 (m, 1H); LC/MS ESI (+): 354.3 (M+1).

[633]
[634] [HF-S-2] 28]
[635]
SN 7N SN
N~ N~ N\’/
o T, T Ol
) O Ly oy
Rz d-11 R0 d-13 alAloll 32
[636]

[637]  <AZel d-13> (S)-(F] o ] H-4-2)d-(3] 2} -2-9)-3 4- 1] B = 2 F] 54k
1Q2H)- 7+ 4 9] o] E[(S)-(Piperidin-4-yl)4-(pyrazin-2-yl)-3,4-dihydroquinoxaline-
1(2H)-carboxylate] 2] A =

[638] 7] Azl d-1101A4 DAzl 4-(9) 2px1-2-)-3,4-1] 3] = 27 =52 € -12H)-7}
B F2dlo] = (1.0 48 tEF2 2 e (0.2 M)l 3521t} NaH 2.0 8=
THF (0.2 M)°ll = ©] 3L 1-Boc-4-mercapto-piperidine (1.5 & %)S & 718l 2 29
A1 1037 nLRkgE &3kl & RE-g- o of] 053] H7}ste] Aol A 3AIZE akalg

7hete] HEE R F HER R PO R FE6500

0 =
o T

o &
0
lo
o
>
e
=
[¢)=]
[@5]
o
fr
Y
W
2
&
o
)
dlo
i
s
ol
-3
>,
o
Hye

] &2 2w gk (0.2 M)ol] 0] 31 TFA (10.0 B8 E AL-g-35}
St vhgdo) 28 Hrtsto] WS 8 T UER
i

Aok sFs v Aol MALE v E 2 2 e e 3
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[639]

[640]
[641]

[642]

[643]

[644]
[645]
[646]

[647]

& AMgsteo] A7t A aEvtE 18] 2 G A sk (5)-(F] 9 2] H-4-4)4-(F)
271-2-2)-3,4-1] 3| = &2 ) = A4 -1 (2H)-7HF A d] o] E = A &l o)

B A 1A (578 89%); 'H NMR (400 MHz, CDCl;) & 8.63 (dd, J = 1.5, 0.4 Hz,
1H), 8.19 (dd, T=2.7, 1.5 Hz, 1H), 8.02 (dd, J = 2.7, 0.4 Hz, 1H), 7.78 (d, J = 8.0 Hz,
1H), 7.44 (dd, T = 8.1, 1.5 Hz, 1H), 7.17 (ddd, T = 8.0, 7.4, 1.6 Hz, 1H), 7.10 (ddd, J =
8.0, 7.4, 1.5 Hz, 1H), 4.09 (ddd, J = 6.4, 5.6, 1.1 Hz, 2H), 4.01 (ddd, J = 6.4, 5.6, 1.1
Hz, 2H), 3.63-3.56 (m, 1H), 3.10-3.05 (m, 2H), 2.79-2.73 (m, 2H), 2.05-2.00 (m, 2H),
1.65-1.55 (m, 2H); LC/MS ESI (+): 356.3 (M+1).

<Al 32> (S)-(1-H & 7] | 2] F-4-9) 4-(F] e} -2-2)-3 4- U] B = 2 ) =
2A=-12H)-7FE.E] 2.l ©] E[(S)-(1-Methylpiperidin-4-yl)4-(pyrazin-2-yl)-3,4-
dihydroquinoxaline- 1(2H)-carbothioate] 2| §}4d

7 Alze] d-1301 4 Qo1 7 (8)-(3] 31 2] T4 )43 247 2-90)-3,4-1] 3] =
2 H5A-10H)-7HE A YOl E (1.0 B3)e HE 22T 0.2 M)l Holar
sodium triacetoxyborohydride (3.0 & %)¥} formaldehyde (2.0 & &)& 3 7Fgk & 4
SOl A 241 ZF F ot gk Qi T Whg- o)) B8 HUbele] WhE S TR U
2rYgo R 5 2 A w5 Ao IALE HERZZ e/ s &
FE& Abgste] Aelrt A AaRvtE 2 v 2 A8k (5)-(1-#1E I 3 g -
4-) 4-(F 3-2-9)-3.4-H 3| E 2 F 52 -12H)- 7R E Qo o EE A 53
t}.

olo] B 2] A} 31 4| (48 48%); 'H NMR (400 MHz, CDCL;) & 8.63 (d, J = 1.5 Hz,
1H), 8.19 (dd, J=2.7, 1.5 Hz, 1H), 8.02 (d,J = 2.7 Hz, 1H), 7.78 (dd, J = 8.1, 1.6 Hz,
1H), 7.44 (dd, J=8.1, 1.5 Hz, 1H), 7.16 (ddd, J = 8.1, 7.4, 1.6 Hz, 1H), 7.10 (ddd, J
=8.1,7.4, 1.5 Hz, 1H), 4.09 (ddd, ] = 6.3, 5.5, 1.1 Hz, 2H), 4.01 (ddd, ] = 6.3, 5.5,
1.1 Hz, 2H), 3.49-3.44 (m, 1H), 2.78-2.73 (m, 1H), 2.26 (s, 3H), 2.17-2.12 (m, 2H),
2.05-2.01 (m, 2H), 1.76-1.66 (m, 3H); LC/MS ESI (+): 370.3 (M+1).

[RE-5-2] 29]

L
o -~
H :/ o :*\\\V/)
; Ny ,NkW i \\\\;,.N\E ?\(2
o L — . /::'5\ij — @
/ - F N
og\‘of S o//J\o} = H
HzEo -1 HZol e-1 - e~3 HZE0 ¢4 —e-6
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[648] <Al e> il Ei= 327 X 3hd w2123 4-H Eg} 3] = 2 7] 54 ¥ [Benzyl-
1,2,3,4-tetrahydroquinoxaline] 2] Al| 2=

[649] & beo] w2 WA = SR XS WA-1234-HEH| =254
st7] Al zef] e-1 WA e-69] #8& T3l A=kl

[650]

[651]  <AlFd e-1> B E-FE 42-EF 22 Z)34-U]3| =2 54U 12H)- 72
54 ¢ o] E[tert-Butyl 4-(2-fluorobenzyl)-3,4-dihydroquinoxaline- 1 (2H)-carboxylate]
o] Az

[652] A7 A zd c29) F A I 0 2 4238151, benzyl bromide T2 2-
fluorobenzyl bromide & A}-&35lo] B E- L HE 4-2-5F L2 A)-3 4-1] 3| =27
=24 1CH)- 725 A P ol EE A 2kl )

[653] =4 2 (558 90%); 'H NMR (400 MHz, CDCl,) § 7.47 (d, J = 7.9 Hz, 1H),
7.32-7.28 (m, 1H), 7.03 (ddd, J =7.9, 2.4, 1.1 Hz, 1H), 6.96-6.89 (m, 3H), 6.66 (ddd,
J=28.3,7.3, 1.4 Hz, 1H), 6.57 (dd, J = 8.3, 1.3 Hz, 1H), 4.51 (s, 2H), 3.85 (dd, J = 5.8,
4.5 Hz, 2H), 3.44 (dd, J =5.8, 4.4 Hz, 2H), 1.53 (s, 9H).

[654]

[655] <A Zd e-2> B E-HE 4. 3-ZF 0 2 4)-34-1] 3| =29 54 -12H)-7H 2
521 9| o] E[tert-Butyl 4-(3-fluorobenzyl)-3,4-dihydroquinoxaline-1(2H)-carboxylate]
o] Az

[656] A7) Az c-29F T e W 02 423315, benzyl bromide T2 3-
fluorobenzyl bromide & /\}—30}04 HE-HY 4.3-ZFo2d2)34-t]3] =2
=2 QH)- 72 H A g o) EE A a8t

[657] EA Q2 (458 96%); '"H NMR (400 MHz, CDCl5) 6 7.49 (d, ] = 7.9 Hz, 1H),
7.37-7.27 (m, 1H), 7.09-6.89 (m, 4H), 6.73-6.64 (m, 1H), 6.59 (dd, J = 8.3, 1.3 Hz,
1H), 4.53 (s, 2H), 3.87 (dd, ] =5.8, 4.5 Hz, 2H), 3.47 (dd, ] = 5.8, 4.4 Hz, 2H), 1.55 (s,
9H).

[658]

[659] <AlZd e3> HE-FE 44-EF 22 A)34-03| =2 54 10H)- 72
21 ¢ o] E[tert-Butyl 4-(4-fluorobenzyl)-3,4-dihydroquinoxaline- 1 (2H)-carboxylate]
o] Az

[660] A7) Az c29F EL e o2 =851 5], benzyl bromide THA! 4-
fluorobenzyl bromide & A}-8-3t0] B E-HE 4. (4-FF 22 A)-34-13]| =27
HA--1CH)-7tE S A g ol EE Al x5kl

[661] =4 2 (F5& 95%); 'H NMR (400 MHz, CDCl,)  7.47 (d, J = 8.1 Hz, 1H),

7.23-7.18 (m, 2H), 7.04-6.98 (m, 2H), 6.92 (ddd, J = 8.3, 7.2, 1.6 Hz, 1H), 6.66 (ddd, J
=8.1,7.2, 1.4 Hz, 1H), 6.60 (dd, J = 8.3, 1.4 Hz, 1H), 4.48 (s, 2H), 3.84-3.82 (m, 2H),
3.43-3.40 (m, 2H), 1.53 (s, 9H).
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[662]

[663] <A Zd e-d> 1-2-ZF 2 A)-1,234-H ES} S| = 2 =524 H[1-2-
fluorobenzyl)-1,2,3,4-tetrahydroquinoxaline] &] #l| %=

[664] 7 Azl e-1014 Ao HE-FE 4-2-5F L2 WA)-34-1 38| =27 54
H-1QH)- 7125 A g0l E2Q] Boc “13# S TFAR B H 5510 [-2-Z2F 2w 2)-
1,23 4-HE3| =2 95448 A 23513t}

[665] 3] A 1A (58 96%); 'H NMR (400 MHz, CD,0D) § 7.33-7.23 (m, 1H),
7.27-7.23 (m, 1H), 7.11-7.06 (m, 1H), 6.57-6.53 (m, 2H), 6.52-6.50 (m, 1H), 6.48-6.45
(m, 2H), 4.48 (s, 2H), 3.43-3.41 (m, 2H), 3.37-3.35 (m, 2H); LC/MS ESI (+): 243.1 (M
+1).

[666]

[667] <A Zd e-5> 1-3-FF L2 A)-1,2,3,4-H Ee}3]| =2 7 =4[ 1-(3-
fluorobenzyl)-1,2,3,4-tetrahydroquinoxaline] & | 2=

[668] 7] Az e20 A doFl HE2E 4.3-FF 2l A)34-0] 3| =2 ) 54
d-1QH)-7F 252 g o] E2] Boc 1S TFAR B H 33 0] |-3-ZF L 2 A)-
123 4-HEHS| =254 S A28kt

[669] @A 31A] (58 96%); "H NMR (400 MHz, CD;0D) § 7.34-7.28 (m, 1H),
7.13-7.10 (m, 1H), 7.03-7.00 (m, 1H), 6.96-6.91 (m, 1H), 6.57-6.52 (m, 2H), 6.51-6.46
(m, 1H), 6.45-6.42 (m, 1H), 4.46 (s, 2H), 3.42-3.35 (m, 4H); LC/MS ESI (+): 243.1 (M
+1).

[670]

(6711 <Az e-6>1-4-SF Q2 2WA)-1234-B|Ed}S| =2 K 2[1-(4-
fluorobenzyl)-1,2,3,4-tetrahydroquinoxaline] &] #l| %

[672] 7] Alxe] e300 4 Dol HE-RE 4-4-EF L2 A)-34- 3| =2 9] 54
- 1QH)-7I 2B A o] E9 Boc 1E S TFAR BRI 0] 1-4-ZF 02w A)-
123 4-E| Edhd| m 235 dd S Azl

[673] A ZbA) 31| (58 93%); 'H NMR (400 MHz, CD;0D) & 7.32-7.28 (m, 2H),
7.05-6.99 (m, 2H), 6.55-6.45 (m, 4H), 4.42 (s, 2H), 3.38-3.34 (m, 4H); LC/MS ESI
(+): 243.1 (M+1).

[674]

[675]

[RF-3-2] 30]
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[676]
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HZE0 c-3

[677]
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[678]

[679]

[680]

[681]
[682]

[683]

[684]

[685]
[686]

<A Zd) e-7> B E-FE (R)-3-(4-W12-1234-H| ET}s| =2 ) = 4H-1-7}
2 EAL] )3 &2 d-1-7} 2352 7] o] E[tert-Butyl (R)-3-(4-benzyl-1,2,3,4-
tetrahydroquinoxaline-1-carboxamido)pyrrolidin- 1-carboxylate] 2] A 2=

A7 Az c-3004 oA 1-HA-1234-HEGS| =2 52 (1.0 G S
v 22 2% 0.3 M)oll = °] 31 TEA (3.0 T%) 3} triphosgene (0.6 &%)S 0 °Coll
A A8 FHoEste] 0°Col A 1417 &<t W RESEATE BEE-9 o]l TEA (2.0 &)
9} (R)-(+)-1-Boc-3-aminopyrrolidine (1.2 B %)& 3 7}sto] A 2ol A 3A] 7+ il gks}
ATt BEE o) & Hrbeto] vhE& TR F UEFE R To R &30
F71Ee BElel o2 Al A, MgSO, 2 712, o] 243k v 743t dloll A s &35t
DA ZALE n-F Ao e ol Al H o] E Z3M 58 Agale] Aelgt A A=2nE
g F 2 GAste] HE-RE (R)-3-4-W12-1,2,34-H Egts| =2 7] =4k 1-7}
ZEAM S Z - 1- 72 5P G| EE Az

ZEA) 31A| (78 100%); 'H NMR (400 MHz, CDCLy) & 7.36-7.30 (m, 2H),
7.25-7.19 (m, 3H), 7.08 (d, ] = 7.8 Hz, 1H), 6.99-6.96 (m, 1H), 6.69 (d, J = 8.3
Hz, 1H), 6.67-6.62 (m, 1H), 5.34 (d, J = 6.9 Hz, 1H), 5.08-5.03 (m, 1H), 4.56 (s,
2H), 4.43-4.37 (m, 1H), 3.95-3.84 (m, 1H), 3.65-3.63 (m, 1H), 3.46-3.39 (m, 3H),
3.18-3.12, (m, 1H), 3.06-3.01 (m, 1H), 1.94-1.64 (m, 1H), 1.51-1.48 (m, 1H), 1.45 (s,
9H).

<A A of] 33> (R)-4-HI A -N-(3] & 2] ©1-3-9)-3,4-1] 3] = 2 7] =4 - 12H)- 7}
Z & ARl o] E[(R)-4-Benzyl-N-(pyrrolidin-3-y1)-3,4-dihydroquinoxaline-1(2H)-
carboxamide] 2] A

A7 Az e-70 A Folxl HELE (R)-3-(4-112-1,234-HEHDS 295
A 17t 2EA )] S W7t 2 5 A P o] EQ] Boc 1F S TFAR B H 3
sto] (R)-4-MA-N-(I] &2 H-3-9)-3,4-1 8| = 2 F] 5 24=1-12H)- 7 2 Apvfo] =
£ A skl

AT S1A] (558 49%); "H NMR (400 MHz, CDCL;) & 7.34-7.28 (m, 2H),
7.27-7.24 (m, 1H), 7.21-7.19 (m, 2H), 7.12 (dd, J = 7.8, 1.6 Hz, 1H), 6.97 (ddd, J
=8.3,7.3, 1.6 Hz, 1H), 6.69-6.62 (m, 2H), 5.39 (d, J = 6.9 Hz, 1H), 4.55 (s, 2H),
4.43-4.27 (m, 1H), 3.91-3.81 (m, 2H), 3.43 (t, J = 5.2 Hz, 2H), 3.19-3.15 (m, 1H),
3.03-2.97 (m, 1H), 2.93-2.88 (m, 1H), 2.77-2.73 (m, 1H), 2.18-2.10 (m, 1H), 1.59-1.51
(m, 1H); LC/MS ESI (+): 337.1 (M+1).

<Al 34> (R)-4- 112 -N-(1-¥ & 3] Z 2] ©-3-9)-3,4-1] 3| = 2. 7] =5 2 - 12H)-
7} 2 & Afnbo] = [(R)-4-Benzyl-N-(1-methylpyrrolidin-3-yl)-3,4-dihydroquinoxaline-
1(2H)-carboxamide] 2] 34



81
WO 2025/127848 PCT/KR2024/096870

[687] 471 AA ) 33004 Qof 7 (R)-4-H A -N-(3] ZF ] H-3-2)-3,4-U] 3] = 2 7] 35 4F
H-12H)-7F2 H Ao = (1.0 B %) & t =2 21 ¥ (0.2 M)°ll 3 ©] 3L sodium
triacetoxyborohydride (3.0 &%)} formaldehyde (2.0 & &)& H713g & A 2o A
2A1ZE Fot ks it whg- oMol 58 HUlsto] WhgS R, HEEEY
tto 2 25 2 gt wEetglt Aol A E v EE R e e EgES
Abgste] A7t Al a2 vt E e 0] 2 A st (R)-4-412-N-(1-H € 3] =&
H-3-2)-3 4-1] 3| = 2 F =54 2H)- 7 2 F Aol = 5 1AL &S o

[688] AT A Q2 (58 27%); 'H NMR (400 MHz, CD;0D) 7.32-7.27 (m, 2H),
7.24-7.2 (m, 3H), 7.17 (d, J = 8.0, 1.6 Hz, 1H), 6.95 (ddd, J = 8.3, 7.3, 1.6 Hz, 1H),
6.72 (dd, J = 8.3, 1.3 Hz, 1H), 6.64 (ddd, J = 8.0, 7.3, 1.3 Hz, 1H), 4.57 (s, 2H),
4.41-4.35 (m, 1H), 3.85-3.74 (m, 2H), 3.44 (t, J = 5.2 Hz, 2H), 3.01-2.95 (m, 1H),
2.89-2.85 (m, 1H), 2.77-2.73 (m, 1H), 2.60-2.54 (m, 1H), 2.47 (s, 3H), 2.39-2.31 (m,
1H), 1.79-1.70 (m, 1H); LC/MS ESI (+): 351.0 (M+1).

[689]
[690] [RE-&2] 31]
[691]
[
Cr)
j\ AAIG 35
/ o NQ‘NHQ
Cr)
a J
ME0 c-3 \ h
P
U j A0 36
Z
P
07N
L
[692]

[693] <A Al 355 (S)-(3-011| =3 E e | -1-)(4-1 2 -3,4-1] 3] = =2 7] =5 A= -1(2H)-
) v B} = [(S)-(3-Aminopyrrolidin- 1-y1)(4-benzyl-3,4-dihydroquinoxaline- 1 (2H)-

yl)methanone] 2] 3§74
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[694]

[695]

[696]
[697]

[698]

A7) Az e300 4] Dol - A 123 4- B EE] =254 (1.0 S
U222 % 0.4 M)oll #5°] 3L TEA (3.0 )3} triphosgene (0.6 F%)S- 0 °Coll
A AR A7Este] 0°cel A 141 3F ot mHksEA T} vE-S-9lol] TEA (2.0 B5)
<} (S)-(-)-3- (Boc amino)pyrrolidine (1.2 B &)< H7}sto] A 2o A 3A|7F u s}
Aot qgh-g o] Eg Hrtete] vhgs TR F UE R 2o g 25319
F715& H a‘r 102 Al#, MgS0,2 712, of 78k th-& 743t 3ol Al & 53kl ot
ozl FFHlg vl F R 2 ek (0.5 M)oll = °] 3L TFA (10.0 S E H7hste] 4

204 24X 2k skal QT Wk oo B2 Wrlaol e FRF T rFew
MEro R FEEUTh #7152 BHeol o HH, MgSO,E A%, o] 3 thg 7
S} 3ol 4] 35 & et gleh. ol 7l RALE -3 Akel | obM Hl o] E B RS A8}

of Ae)7t AR AR E TR =2 GAste] (9)-G-oM =3 F8H-1-)4- w2
3,4-U 3| =2 A 54 12H)- ) v =S FA skl T

@A © QA (528 23%); '"H NMR (400 MHz, CD;0D)  7.32-7.20 (m, SH),
6.86-6.79 (m, 2H), 6.65 (dd, J = 8.0, 1.3 Hz, 1H), 6.58 (ddd, J = 8.0, 7.3, 1.4 Hz, 1H),
4.56 (s, 2H), 3.77-3.72 (m, 1H), 3.70-3.62 (m, 1H), 3.55-3.49 (m, 5H), 3.41-3.36 (m,
1H), 3.05-3.00 (m, 1H), 2.07-1.95 (m, 1H), 1.71-1.63 (m, 1H); LC/MS ESI (+): 337.1
(M+1).

<A Ao 36> (9)-(4-412-3,4-11 3] = 2 F 2521 -102H)-2)3-(H " ol
)39 &2 d-1-) W EF=[(S)-(4-Benzyl-3,4-dihydroquinoxaline-1(2H)-y1)(3-
(methylamino)pyrrolidin- 1-yl)methanone] 2| §t/d

7 Az 3014 dofzl 1M A-1,234-H Es| =2 A 541 (1.0 )<
U229 g 0.3 M)l 0|3 TEA (3.0 @) triphosgene (0.6 3 5)S 0 °Coll
A 30 8] F7Esto] 0eCol A 1A gF &<t nlRksEI T Bhg- o]l TEA (2.0 &%)
2} (S)-(-)-3-(Boc-amino)pyrrolidine (1.2 & &) & F 7Fsto] 4 2o A 3A| gt akks}
ATt BEE o) & Hubeto] WhE& TR F UEEEATORE 53]l
fr715S BepQl o= Al A, MgSO, = 712, o] 243k o5 7St sholl A -5 58t
A oj 7l olo] H.g] A 314 E THF (0.3 M)°ll = ©] 2L NaH (1.5 3 %)% iodomethane
P a1 Aol A 3AIZE B QF aRbEGI T Hh-E- o)) B-& H7tehe] wE

TR F UFEIvEe R 5 Bl o A A MgSO,2 HUx, o}
= At atell A s Fatalvt fojzl 017“—‘3 A& U222 (0.5 M)
|31 TFA (10.0 B3)E [ 7Fste] A2l A 3AF ainbshar, &3 471}
hg& TR F qﬁiiﬂ]‘:}oiﬁi‘%g}ﬂq. F715E& Bl o= Al H,
MgSO, = %, o] 33k th5 7t el A s =8kl vk ol xl ZAE n-EAb/ol e
otAEl ol E Eg=& AHEste] A7 A AR R 2 GAsE (S)-(4-
HAd-34-t] 8| 22 9] 54 12H)- ) G- g obr] ) 3 S8 |- 1- ) EF =2 3
A&ttt

(10EEhHs Y

o of\

JMZ“”O
o o

2 L& o oo

-
[e)

7
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[699]

[700]
[701]
[702]

[703]
[704]

[705]

[706]

@A © A (52§ 47%); '"H NMR (400 MHz, CD;OD) § 7.32-7.20 (m, SH),
6.85-6.80 (m, 2H), 6.66 (dd, J = 8.2, 1.3 Hz, 1H), 6.58 (ddd, J = 8.0, 7.3, 1.4 Hz, 1H),
4.57 (s, 2H), 3.79-3.74 (m, 1H), 3.70-3.61 (m, 1H), 3.54-3.49 (m, 5H), 3.40-3.36 (m,
1H), 3.20-3.10 (m, 2H), 2.33 (s, 3H), 2.15-2.03 (m, 1H), 1.76-1.67 (m, 1H); LC/MS
ESI (+): 351.3 (M+1).

[HF-5-2] 32]

P

m/‘”'s‘“N
“ X
HZ0 e-4 \ i
N
@ ] AAI0H 38

<A o] 37> (S)-3-oh] =] E 8] H-1-)4-2- S 2 L 2 F)-3 4- U] 3| =2
=29 -1(2H)-Y) H EF=[(S)-(3-Aminopyrrolidin- 1-y1)(4-(2-fluorobenzyl)-3,4-
dihydroquinoxaline—1(2H) yl)methanone] 2] 34

A7 A 353 FAE g o 2 Faety], - AE-1234-H Egte m R ]
2 gl Az e 4°1W Aol 1-2-ZF 22w A)-1234- | ETS| =25
28 AFE-ske] (9)-3-0hn w3 E 2 H-1-A)4-2- S 2 2wl A)-34-T] 3| =2
#AxAA-12H)- L)l EF=S T4 8 o)

AT A QA (558 56%); 'H NMR (400 MHz, CDCL;) & 7.25-7.21 (m, 1H),

18-7.14 (m, 1H), 7.09-7.04 (m, 2H), 6.90 (dd, J =7.9, 1.5 Hz, 1H), 6.84 (ddd, J =

8.2,7.3, 1.5 Hz, 1H), 6.62 (ddd, J = 8.2, 7.3, 1.5 Hz, 1H), 6.58 (dd, J = 8.2, 1.5 Hz,
1H), 4.55 (s, 2H), 3.84-3.74 (m, 2H), 3.54-3.47 (m, 4H), 3.42-3.35 (m, 1H), 3.03-2.98
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[707]
[708]

[709]

[710]

[711]
[712]
[713]

[714]

(m, 1H), 2.07-1.99 (m, 1H), 1.68-1.58 (m, 1H), 0.89-0.78 (m, 1H); LC/MS ESI (+):
355.3 (M+1).

<Al o] 38> (S)-(4-(2-F 2 2wl A)-3,4-1] 3] = 2 7] = A -1(2H)- ) (3-(M]
glolu] )30 & 2] - 1- )W EF=[(S)-(4-(2-fluorobenzyl)-3,4-dihydroquinoxaline-
1(2H)-y1)(3-(methylamino)pyrrolidin-1-yl)methanone]©] ¥+d

A7) A 363 U gk i o 2 sty 1o A-1,234-H EG S| E 2
2 Al Al 2o e4oll A Doj 2l 1-2-ZF 9 B2l A)-1234-HEDS =25
AU S AFg310] (S)-(4-(2-Z 2 9 Bl )3 4-T] 8] = 2 25 A1 (2H)- 2 )(3-(H]
golu myu] Fed-1-) el eh=S A skl o

F3A 9 A (458 83%); 'H NMR (400 MHz, CDCl,) & 7.25-7.21 (m, 1H), 7.16
(ddd, J = 8.8, 7.4, 1.7 Hz, 1H), 7.09-7.03 (m, 2H), 6.89 (dd, J = 7.9, 1.5 Hz, 1H), 6.83
(ddd, J = 8.8, 7.4, 1.5 Hz, 1H), 6.63-6.56 (m, 2H), 4.58 (s, 2H), 3.84-3.73 (m, 2H),
3.53 (t, J = 5.5 Hz, 2H), 3.50-3.43 (m, 2H), 3.39-3.34 (m, 1H), 3.22-3.16 (m, 1H),
3.13-3.09 (m, 1H), 2.39 (s, 3H), 2.04-1.97 (m, 1H), 1.72-1.64 (m, 1H); LC/MS ESI
(+): 369.3 (M+1).

[¥FE2] 3]

L,
@ij ALALOH 39
L, T -
CL)

“ L,
HIZE0 e-5 \ F
‘ ] AAION 40

o’ N“ \__NH
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[715]

[716]

[717]

[718]
[719]

[720]

[721]

[722]
[723]
[724]

<A A o] 39> (S)-B-oM] =3 FEH-1-)(4-3-Z 22l A)-34-1] 8] ==
F =44 -12H)-2) W EF=[(S)-(3-Aminopyrrolidin- 1-y1)(4-(3-fluorobenzyl-3,4-
dihydroquinoxaline-1(2H)-yl)methanone] 2| 34

B AA e 359 A o R ety -l 123 4-HEG S| =R
A A Az e-50 4 Dol 1-G-EF L 2ME)-1,2,34-HEGS| =2 H
S AR (S)-B-o =9 EE H-1-A)(4-2-E R L 2l A)-34-1] 3| =
#A=-12H)- ) El=S A S TR
@A Q2 (58 56%); "H NMR (400 MHz, CDCl;) & 7.31-7.27 (m, 2H),
7.03-7.00 (m, 1H), 6.95-6.89 (m, 2H), 6.83 (ddd, J = 8.1, 7.3, 1.5 Hz, 1H), 6.63 (ddd, J
=8.0,7.3, 1.3 Hz, 1H), 6.56 (dd, J = 8.1, 1.3 Hz, 1H), 4.52 (s, 2H), 3.84-3.74 (m, 2H),
3.55-3.47 (m, SH), 3.42-3.36 (m, 1H), 3.01-2.98 (m, 1H), 2.07-1.99 (m, 1H), 1.65-1.60
(m, 1H); LC/MS ESI (+): 355.3 (M+1).

A
=
=

-

<A Al 40> (S)-(4-(3-= 2 2 A)-3,4-1] 3] = 2 7 =2 - 1(2H)-)(3-(H]
glolv] 1) 3] & 2] | -1- ) d| EF=[(S)-(4-(3-fluorobenzyl)-3,4-dihydroquinoxaline-
1(2H)-y1)(3-(methylamino)pyrrolidin-1-yl)methanone] 2] 314

71 AN e 363 A W o m sty - H-1234-F| BT E R A
2] oAl A 2o e-591 4 DA 1-B-EF 22 A)1234-HES| =2 5
Fel & ALE k] (S)-4-G-ER 2 A)-34-H | =R 5 4H-12H)- ) G-(H
o] )3 F 2 d-1-d)m Bh=& A sl

A A (55 78%); 'H NMR (400 MHz, CDCL,) & 7.31-7.27 (m, 1H),
7.03-7.00 (m, 1H), 6.95-6.89 (m, 3H), 6.83 (ddd, J = 8.1, 7.3, 1.5 Hz, 1H), 6.62 (ddd,
J=8.3,7.3, 1.4 Hz, 1H), 6.56 (dd, ] = 8.3, 1.4 Hz, 1H), 4.52 (s, 2H), 3.85-3.73 (m,
2H), 3.52 (t, ] = 5.5 Hz, 2H), 3.50-3.43 (m, 2H), 3.38-3.34 (m, 1H), 3.22-3.17 (m, 1H),
3.13-3.09 (m, 1H), 2.40 (s, 3H), 2.06-1.98 (m, 1H), 1.73-1.64 (m, 1H); LC/MS ESI
(+): 369.1 (M+1).

d
d

=
Ak

(484 34]

f\ J ] ~ ‘g ‘/ SNy kol s L
(- Q)‘L ) E\&[NJ TIO’”V OH
A N e S ¥ P T
E\/:\ j O//l N o7 NT ~=NH,
= H JraNH; b/

HZE0 e-6 HZEo e-8 ALALO 41
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[725]
[726] <A Z o e-8> (S)-3-°o1H] =¥ E T H-1-)4-4-Z2 L2 W AE)-34-T] 5| =&

[727]

[728]

[729]
[730]

[731]

[732]

[733]
[734]
[735]

F =4 -12H)- Q) W EF=[(S)-(3- Aminopyrrolidin-1-y1)(4-(4-fluorobenzyl)-3,4-
dihydroquinoxaline- 1(2H)-yl)methanone] 2] A| 2

A7 A 359 FAS b o 2 Faety], - AE-1,234-H Egte m R T
4 A Az e-60l A Dol 1-4-ZF 2 A)-1,234-HEDGS B2 H 5
A S AREEH (S)-B-olH w3 EE - 1- ) (4-4- S22 A3 4- 1] 3 =R
A=A A-12H)- L)l EF=2 Al 23130 T

B A 1A (55 84%); "H NMR (400 MHz, CDCl,) & 7.22-7.17 (m, 2H), 7.04-6.97
(m, 2H). 6.90 (dd, J =7.9, 1.5 Hz, 1H), 6.84 (ddd, J = 8.1, 7.4, 1.5 Hz, 1H), 6.64-6.58
(m, 2H), 4.49 (s, 2H), 3.82-3.72 (m, 2H), 3.55-3.46 (m, 4H), 3.41-3.35 (m, 1H),
3.01-2.97 (m, 1H), 2.06-1.98 (m, 1H), 1.64-1.59 (m, 1H), 0.89-0.79 (m, 1H); LC/MS
ESI (+): 355.1 (M+1).

<A 41> (S)-B-oF] =3 E 2 H-1-)(4-(4-Z 2 L2l E)-3,4-1] 3] =
2= 24-12H)- ) ¥l b= SF k2 2E[(S)-(3- Aminopyrrolidin- 1-y1)(4-(4-
fluorobenzyl)-3,4-dihydroquinoxaline-1(2H)-yl)methanone fumaric acid salt] 2] 34

371 A zd e-8el A AR (S)-B-otH| =3 F2d-1-)(4-G-FR L2 A)-
3,4-U3| =2 A1 QH)- )W EF= (1.0 D 3)-S ol 8H2- (0.3 M)ol| Folar 2
C-o| A 10%-%5¢F a9 T} Fumaric acid (1.0 €3S wh-g-olo] A 7Fek 3 70°C
o A 1043t wnksle] Frg &t Holt), thA]| 28 W0l A] A 2o A 1A 7E
aRbakal A 7 A E A ol e oA H O E (0.4 M) F7Fsto] Aol A 241 ZE
agkstith A E A E ol e ol A H o] E R o I}, Al H 2 38| S)-(3-0f
M =] F ] H-1-)4-(4- 5 2 2 E)-3,4-1] 3| = 2 ] 54 - 12H)- ) W Bl
Fut2 kel g A skl

3 A 31| (& 96%); '"H NMR (400 MHz, CD;0D) & 7.30-7.25 (m, 2H),
7.18-7.02 (m, 2H), 6.90 (dd, J = 8.0, 1.5 Hz, 1H), 6.86 (ddd, J = 8.6, 7.3, 1.5 Hz, 1H),
6.68 (s, 2H), 6.67-6.65 (m, 1H), 6.61 (ddd, J = 8.6, 7.3, 1.3 Hz, 1H), 4.55 (s, 2H),
3.86-3.80 (m, 1H), 3.78-3.74 (m, 1H), 3.71-3.65 (m, 2H), 3.57-3.50 (m, 3H), 3.48-3.42
(m, 1H), 3.40-3.36 (m, 1H), 2.31-2.24 (m, 1H), 2.01-1.93 (m, 1H).

[RF-5-2] 35]
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F
~_F

|

S
oy —— Q)
Ny
N
N 2\
et O
v 2 7_,1
HEo0 e-8 AL A0 42

[736]

[737] <Al 42> (S)-(4-(4-F 2 2 2l d)-34-1] 3| = 2 ] 54 12H)-Y)
(3-(ol a2 E o] ) 3] F 2] | -1-A) M| BF = [(S)-(4-(4-fluorobenzyl)-3,4-
dihydroquinoxaline- 1(2H)-y1)(3-(isopropylamino)pyrrolidin-1-yl)methanone] 2] 3%

[738] A7 Azl e-8el A @Il (S)-B-ob] =3 E e H-1-)(4-4-E 22 Z)-
3,4-U 3| =2 524 1QH) -2 EF = (1.0 B8 S Y2 296 0.2 M)°ll =
©] 31 sodium triacetoxyborohydride (3.0 & %)¥} acetone (2.0 & &)& H7Fgk & 2
S04 2212k B3k kel gl whg o] B2 Abete] e TR F, U2
2Ruo R £ 90 2 FHEon, doi AL HE LR e £
SRS A galo] Ay Ad A Znte 19 2 GA 5] (S)-(4-d-Z2 Q&M

3,4-0] 3] = 2 7] 52k 1 2H)-)(3-(0] AL & F o] )T 22 -1y e} =

oL

>

[739] 3l A 314 (555 93%); 'H NMR (400 MHz, CDCl,) 7.22-7.17 (m, 2H), 7.03-6.97
(m, 2H), 6.88 (dd, T =7.9, 1.5 Hz, 1H), 6.83 (ddd, ] = 8.0, 7.4, 1.5 Hz, 1H), 6.63-6.57
(m, 2H), 4.49 (s, 2H), 3.89-3.84 (m, 1H), 3.68-3.62 (m, 1H), 3.52-3.42 (m, 4H),
3.40-3.33 (m, 1H), 3.01-2.97 (m, 1H), 2.86-2.79 (m, 1H), 2.09-2.02 (m, 1H), 1.65-1.56
(m, 1H), 1.04 (d, J = 6.2 Hz, 3H), 1.02 (d, ] = 6.2 Hz, 3H); LC/MS ESI (+): 397.3 (M
+1).

[740]

[741] [¥H-8-2] 36]

[742]
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[743]
[744]

[745]

[746]
[747]

[748]

[749]

[750]
[751]

oo K :

20 c-1 MZOo) f-1 -3

<A >8] 2] 2 = 22 A2k 1] 2 H-2-d v E)- 12,3 4-H ER e m 2
F =2 [ 1-(Pyridin-2-ylmethyl)-1,2,3,4-tetrahydroquinoxaline] ] A z

Yodbgof] w2 B x| 3 = S X gk (¥ 2l d-2-Ad W E)-1,2,3,4-E]| ET}
Sl AL AT L a7 Az -1 WA -39 S Ea A 25T

<Al 1> 1) 2 2-90 ] )1, 2.3.4-8) E 2] = 2 1552 21 1-(Pyridin-2-
ylmethyl)-1,2,3,4-tetrahydroquinoxaline] 2] Az

&7 Az c-10 4 Fofxl Bl E-FE 34-v 8] =27 542 71-12H)-
Fh2 Aol E (1.0 G%) S 1,2-t1 F 2 2o &k (0.3 M)°ll #°] 3L sodium
triacetoxyborohydride (1.5 &%)} 2-pyridinecarboxaldehyde (2.0 & &)< Wil 2
ol A LAIZE )t algka QiTh wkg- Nl &8 HItste] ¥hgS TR &, U E
2o FEarh f7]5S Bl or A H, MeSO,= %, o #g v}
= ASE stel M etk dofxl w5 v E 22 (20.0 mL)ol) =o]aL

BS Hrteto] vk S 283 T yFEaveoes 2530 f715S B
1o = MH, MgSO,E 712, o] 93k o} 5 7St stell A 553kl vh Aozl AL
£ n-FAoE ol Al E| ol E £35S AMgsto] A7t AP AR E T2 4
Aste] 143 2l d-2-A v E)-1,2,34-E E2}3] = 2 7] 4l & A 2389

A zZEA) 1A (58 87%); '"H NMR (400 MHz, CD;CN) § 8.53 (ddd, J =4.9, 1.9, 1.0
Hz, 1H), 7.66 (ddd, J =7.9, 7.7, 1.8 Hz, 1H), 7.28 (ddd, J = 8.8, 7.7, 1.0 Hz, 1H), 7.19
(ddd, J =7.4,4.9, 1.0 Hz, 1H), 6.46-6.39 (m, 3H), 6.35-6.32 (m, 1H), 4.49 (s, 2H),
4.31 (brs, NH), 3.50-3.48 (m, 2H), 3.40-3.38 (m, 2H); LC/MS ESI (+): 226.1 (M+1).

<Az £25 1-((5-FF 29 2 d-2-d) v E)-1234- H Egte] = e 54k
[1-((5-Fluoropyridin-2-yl)methyl)-1,2,3,4-tetrahydroquinoxaline] ] 4| 2=
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[752]

[753]

[754]
[755]

[756]

[757]

[758]
[759]

A7 Az 17 5L e o2 4281815, 2-pyridinecarboxaldehyde T Al 5-
fluoro-2-formylpyridines AF&-3}¢] 1-((5-5F 23 gl d-2-)w E)-1,2,3 4-H E
3| E2 A4S Azl

@A @Y (578 78%); 'H NMR (400 MHz, CD;0OD) & 8.42 (ddd, J = 4.7, 3.0, 0.8
Hz, 1H), 7.53 (ddd, 1 =9.7, 8.7, 3.0 Hz, 1H), 7.40 (ddd, J = 8.7, 4.7, 0.8 Hz, 1H), 6.57-
6.53 (m, 1H), 6.51-6.46 (m, 2H), 6.35-6.31 (m, 1H), 4.50 (s, 2H), 3.49-3.47 (m, 2H),
3.41-3.38 (m, 2H); LC/MS ESI (+): 244.1 (M+1).

<Azl £23> 1-(B-ZF 29 d-2-)rE)-1,234-H ESS| =2 54
[1-((3-Fluoropyridin-2-yl)methyl)-1,2,3,4-tetrahydroquinoxaline] | A Z=

A7) Az 13 T L3 HhE 0 7 4235} ¥ 2-pyridinecarboxaldehyde T A1
3-fluoropyridine-2-carbaldehyde & A}-8-3F] 1-((3-&F 29 2l -2-)u E)-
123 4-HEHS| =254 S A28kt

Al Q9 (428 38%); 'H NMR (400 MHz, CDCL;) 6 8.38 (ddd, J =4.7, 3.0, 1.5
Hz, 1H), 7.37 (ddd, J = 9.7, 8.3, 1.4 Hz, 1H), 7.23-7.18 (m, 1H), 6.82 (dd, ] = 8.0, 1.4
Hz, 1H), 6.65-6.61 (m, 1H), 6.55 (ddd, ] = 7.6, 7.4, 1.4 Hz, 1H), 6.49 (dd, ] = 7.6, 1.7
Hz, 1H), 4.59 (d, J = 2.0 Hz, 2H), 3.60 (t, J = 4.7 Hz, 2H), 3.43 (t, ] = 4.7 Hz, 2H); LC/
MS ESI (+): 244.1 (M+1).

[HE-§-2] 37]
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[760]
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[761]
[762]  <Alxd f-4> HE-FH (5)-3-4-(F & H-2-Ld | E)-1,23 4-F| Ed} 8| =2 )54
A-1-7t2 B A o] 5y & ] - 1-7F 252 ] o] Eftert-Butyl (S)-3-(4-(pyridin-2-
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[763]

[764]

[765]
[766]

[767]

[768]

[769]
[770]

ylmethyl)-1,2,3,4-tetrahydroquinoxaline-1-carboxamido)pyrrolidin-1-carboxylate] <]
A =

A7) Az 104 Lo 1T ] d-2- AW E)-1,2,34-B| Egpe =2 7] 54
(1.0 )& )22 2 g (0.3 M)°ll ¥ °] 3L TEA (3.0 & 3)3} triphosgene (0.6 &
)2 0°Coll A 3] Hrhste] 0°col A 1A17E F et wRksleth, BE-S- o] TEA
(2.0 B )3} (S)-(-)-1-Boc-3-aminopyrrolidine (1.2 B &)< 3 7}8Fo] 2 2o A 34|
b agksteleh. gkg-oll &5 H7sto] vhg-& %EL} F USRI go R 3
T f715& BehQl o= Al 5, MgSO,= 11 &, o %3 vhg 2h¢) Sfell A
%‘8}033} Dozl ZIAE n-FAb/ol E obAlHl o] E L8 =& A&l A 2]t
wrtE e 2 GAste] B ETE (S)-3-4-(F 2l d-2- Ll E)-1,2,3,4-F
1Eiﬂ%%ﬁ-l-ﬂé%f\}ﬂbl@#%ﬂﬂ-l-?hﬁ ol EE Al xS

ofr

AU ny
oll

@A 1A (558 90%); '"H NMR (400 MHz, CD,0OD) & 8.53-8.51 (m, 1H), 7.76
(ddd, J =7.9, 7.4, 1.4 Hz, 1H), 7.32-7.28 (m, 1H), 7.15 (dd, ] = 7.6, 1.3 Hz, 1H), 6.91
(ddd, J = 8.8, 7.4, 1.8 Hz, 1H), 6.64 (ddd, J = 7.6, 4.9, 1.3 Hz, 1H), 6.60 (dd, J = 8.8,
1.4 Hz, 1H), 4.65 (s, 2H), 4.31-4.28 (m, 1H), 3.86-3.77 (m, 2H), 3.63-3.58 (m, 1H),
3.54 (t, J = 5.5 Hz, 2H), 3.42-3.34 (m, 2H), 3.21-3.18 (m, 1H), 2.18-2.10 (m, 1H),
1.92-1.84 (m, 1H), 1.46 (s, 9H).

Mo of me o

<A Al o] 43> (S)-4-(F] 2 D -2- L W E)-N-(F] E 8] d-3-9)-3,4-1] 3| = = ] 5
21 (2H)- 7} 2 B AR} o] Z[(S)-4-(Pyridin-2ylmethyl)-N-(pyrrolidin-3-yl)-3,4-
dihydroquinoxaline-1(2H)-carboxamide] 2] 34

B Az f-40 4 Dol HE-FE (S)-3-¢4-(F g H-2-L M E)-1,234-F E
g3 =2 54U I 2 RAFO]| B ¥ Sl Tl -7t 2 5 A E o] E9] Boc T1HS
TFAZR &1 535}0] (S)-4-(¥] 2 d-2-A W &)-N-(¥] Z 2] -3-2)-34- 1] 3| =2 7 5
A--12H)-7HE Aol = 5 jHA ekl v

A 2 (558 92%); '"H NMR (400 MHz, CD;0D) & 8.52 (ddd, J=4.5,1.7, 1.0
Hz, 1H), 7.77 (ddd, ] = 7.9, 7.4, 1.8 Hz, 1H), 7.32-7.29 (m, 2H), 7.20 (dd, ] = 7.9, 1.6
Hz, 1H), 6.93 (ddd, J = 8.3, 7.4, 1.6 Hz, 1H), 6.66 (ddd, J = 8.8, 7.7, 1.7 Hz, 1H), 6.60
(dd, J = 8.3, 1.8 Hz, 1H), 4.66 (s, 2H), 4.32-4.26 (m, 1H), 3.84 (t, ] = 5.8 Hz, 2H), 3.54
(t, ] = 5.8 Hz, 2H), 3.19-3.15 (m, 1H), 3.12-3.06 (m, 1H), 2.98-2.92 (m, 1H), 2.87-2.83
(m, 1H), 2.21-2.14 (m, 1H), 1.78-1.71 (m, 1H); LC/MS ESI (+): 338.2 (M+1).

<A Al el] 44> (S)-N-(1-0] A" 3] F 2] ©-3-)-4-(¥] g H-2- D | |)-3 4- 1] 3] =
2 =4 12H)-7F2 H ARk o] = [(S)-N-(1-Isobutylpyrrolidin-3-yl)-4-(pyridin-2-
ylmethyl)-3,4-dihydroquinoxaline-1(2H)-carboxamide] 2] 3/J
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[771]

[772]

[773]
[774]
[775]

[776]
[777]

[778]

237] A o] 430044 ol H (S)-4-(3] 2 H-2-L | E)-N-(3] = 2] -3-2)-3 4-T]
2952 1QH)-7h 2 B Ak rko] = (1.0 § )& T 2 = 2 ¥ (0.3 Mol
31 sodium triacetoxyborohydride (1.5 & %)¥} isobutyraldehyde (2.0 & &)< 4
2o A 1A 7F Bt wHkEL Gt} Hhgdlof] B H7bEle] HheS =5 3
2ulgro R $EETh 7158 Bkl 0 & AH, MeSO, & X%, o] 7}
- A% stoll A sFak ek ol {H}% 22 2 e ee S8 A}
o] A7t AP azntE 189 & A 5] (S)-N-(1-0] A E 9] Z 2] 71.3-
AT 2 A E)3.4-1] 5] = 2 F = | 2H)- 7} 2 EAlnfo| B & 314

r;ﬂ[ﬂ

=

oo {U

ol
-

>~
ol

],

~
.p

¥@ 1S oo L oly gx o ok

‘jr.

A=A Q2 (58 65%); 'H NMR (400 MHz, CD;0D) 6 8.52 (ddd, J = 4.9, 1.8,
0.9 Hz, 1H), 7.76 (ddd, J = 7.9, 7.7, 1.7 Hz, 1H), 7.32-7.27 (m, 2H), 7.17 (dd, J = 7.9,
1.5 Hz, 1H), 6.93 (ddd, J = 8.3, 7.7, 1.5 Hz, 1H), 6.66 (ddd, ] = 8.8, 7.6, 1.8 Hz, 1H),
6.60 (dd, J = 8.3, 1.7 Hz, 1H), 4.66 (s, 2H), 4.36-4.30 (m, 1H), 3.91-3.85 (m, 1H),
3.83-3.77 (m, 1H), 3.53 (t, J = 5.2 Hz, 2H), 2.84-2.80 (m, 1H), 2.58-2.54 (m, 2H),
2.29-2.22 (m, 4H), 1.79-1.70 (m, 1H), 1.65-1.58 (m, 1H), 0.91 (d, J = 6.6 Hz, 6H); LC/
MS ESI (+): 394.2 (M+1).

[ 38]

“ R N
v Cr) CL)
NP ~F

N N e
3\ j )\ N CERNEN
B NN _aNH O N™ ™ aNH
N L/ " L/ R
HZEO 11 A0 45 SIAIO) 46 - 47

<A Aol 45> (S)-B-ob =] F 2 - 1-)(d-(F] 2 H-2- A E)-3,4- ] 3| =2 9
=21 -12H)- )M EF=[(S)-(3- Aminopyrrolidin-1-yl)(4-(pyridin-2-ylmethyl)-3,4-
dihydroquinoxaline-1(2H)-yl)methanone] 2] 34

71 Az f-101 4 Doz 1-(F e -2- A E)-12,34-H Egs| 2 52|
(1.0 B2 tZ 229 (0.4 M)°ll =] 3L TEA (3.0 ¥ )3 triphosgene (0.6 &
252 0 °Coll Al " 3] H7Fsle] 0°Col A 1A 7F &< nuksl it} Hk-8-ollof] TEA
(2.0 G %) (S)-(-)-3-(Boc-amino)pyrrolidine (1.2 &%) H 7}l 2 20 4] 34]
b agkskleh, whg-dlo) 25 Hubste] WhgS TR F UERavgtor 3
=3tk 7158 Bkl o= AlH, MeSO, & 112, o] gk thg 7t Shell A

¢
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[779]

[780]
[781]

[782]

[783]

[784]
[785]

[786]

AT Folxl FEH A Y EFEE (0.3 M)oll ¥ o] TFA (10 §%) S
A7rsto] Aol A 3AIZE ket Tt whg- o] & Hrteto] ¥hgE TR g
F UERR o FE50 frlES Bl R AH, MgS0,2 712, o
3t b2 7S Stell A 5538kl oh Aol IALE n-El Aol E oA H o] E 23
E& ARt Aelvt A aEntE 18 9 2 A A ste] (5)-G-ob =3 Ee -

1-hH@-(F 2 d-2-LmE)-3,4-1] 8| = 2 F) 54 =1 - 12H)- )l EF=& A3 sl

@A @A (458 70%); 'H NMR (400 MHz, CD;0OD) & 8.52 (ddd, J=4.9, 1.8, 1.0
Hz, 1H), 7.78 (ddd, J = 7.9, 7.3, 1.8 Hz, 1H), 7.33-7.29 (m, 2H), 6.86 (dd, 1 =7.9, 1.5
Hz, 1H), 6.79 (ddd, J = 8.2, 7.3, 1.5 Hz, 1H), 6.60 (ddd, J = 7.9, 7.6, 1.3 Hz, 1H), 6.51
(dd, J = 8.2, 1.8 Hz, 1H), 4.64 (s, 2H), 3.83-3.77 (m, 1H), 3.74-3.68 (m, 1H), 3.65-3.62
(m, 2H), 3.55-3.39 (m, 4H), 3.10-3.02 (m, 1H), 2.09-2.02 (m, 1H), 1.73-1.65 (m, 1H);
LC/MS ESI (+): 338.2 (M+1).

<A A4l 46> (S)-G-(FI e o} 7] 1) 3] F 2] T -1- )4~ ] d -2- D v E)-3.4-
U] 3] = 2 9 5 221 -1(2H)- L) ¥ BF=[(S)-(3-(Dimethylamino)pyrrolidin- 1-y1)(4-
(pyridin-2-ylmethyl)-3,4-dihydroquinoxaline-1(2H)-yl)methanone] 2] 34

71 A A 450014 Dol (S)-3-o1] =3 F & H-1-)@-(F] 7 F-2- L i E)-
3,4-U3| =27 524 =1-12H)- )W EF= (1.0 3 S Y Z 2 29 ¥ (0.3 Mol =
©] 31 sodium triacetoxyborohydride (1.5 & %)#} formaldehyde (2.0 & %)& %31 4
2ol A 1A ZF E 2t gkt it wh-g- o] B8 HUteto] ¥hEE TR g
iiﬂﬂﬂo 2 223900 §71%S Hell 0 & AlAH, MeSO,= 7%,

- Sk stoll A s =Sl O*OW AL E HEE R v el ek E3=-8 A8

o}cﬂ A7t A azEntE 1 9] 2 GA|ste] (9)-(3-(C] M E ol i) Zgd-1-

A)@-(F A d-2-Ad H E)-34-1 3] = 27 =529 12H)- ) H b =& fHA sEal o

A=A @ A (8 53%); 'H NMR (400 MHz, CD,0OD) 6 8.52 (ddd, J = 4.9, 1.8,
1.0 Hz, 1H), 7.76 (ddd, J = 7.9, 7.3, 1.8 Hz, 1H), 7.33-7.28 (m, 2H), 6.85 (dd, J = 7.9,
1.5 Hz, 1H), 6.80 (ddd, J = 8.2, 7.3, 1.5 Hz, 1H), 6.62-6.58 (m, 1H), 6.53 (dd, J = 8.2,
1.8 Hz, 1H), 4.72-4.58 (m, 2H), 4.02-3.93 (m, 1H), 3.73-3.67 (m, 1H), 3.61-3.57 (m,
1H), 3.54-3.49 (m, 3H), 3.44-3.35 (m, 1H), 3.19-3.14 (m, 1H), 2.80-2.72 (m, 1H), 2.23
(s, 6H), 2.14-2.08 (m, 1H), 1.78-1.68 (m, 1H); LC/MS ESI (+): 366.3 (M+1).

=

:{01' o{.
o

o

=
=
=
St
Q.

E
Lot &
S

n:°4'

<A 47> (S)-(3-(ol 2 2 F o} 1)) F & |- 1- ) (4-(F] F | -2- L W E)-
3,4-1] 3] = 27 4= 12H)- ) Wl EF=[(S)-(3-(Isopropylamino)pyrrolidin- 1-y1)(4-
(pyridin-2-ylmethyl)-3,4-dihydroquinoxaline-1(2H)-yl)methanone] ¢ 34

A7) A Ao 463 L g HH 0 2 4283}, formaldehyde T4 acetone-S- A8
atol (8)-(3-(lAZ 2ol )¥] S 2] Tl 1-2)(4-(3] 2] H-2-L v )3 4-1] 5| =
291 2H)- )W ek & S B,
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[787] olo] M)A 31 A] (428 79%); '"H NMR (400 MHz, CD,0D) & 8.52 (ddd, J = 4.9,
1.8, 1.0 Hz, 1H), 7.77 (ddd, T=7.9, 7.3, 1.7 Hz, 1H), 7.33-7.29 (m, 2H), 6.86 (dd, J =
7.9, 1.5 Hz, 1H), 6.79 (ddd, T = 8.2, 7.3, 1.5 Hz, 1H), 6.62-6.58 (m, 1H) 6.52 (dd, J =
8.2, 1.7 Hz, 1H), 4.69-4.59 (m, 2H), 3.94-3.88 (m, 1H), 3.70-3.57 (m, 2H), 3.55-3.45
(m, 2H), 3.42-3.36 (m, 3H), 3.08-3.03 (m, 1H), 2.88-2.79 (m, 1H), 2.16-2.09 (m, 1H),
1.72-1.63 (m, 1H), 1.07 (d, J = 6.3 Hz, 6H); LC/MS ESI (+): 380.3 (M+1).

[788]
[789]  [¥F&2] 39]
[790]
S = N
L) L C
(N (N SN
e N s N. AR /N\, Acid
It INA * 0(INJ ) [ L] ,
~ Ao N P —~
© I\{l Sy O/\"{/ /-N : 07N ’\:MNQ .
AALON 45 AAOH -5 A ALY 48 - 51
[791]

[792]  <AlZe £-55 (S)-G-(o)AF" oM ) I E 8] d-1-)d-(F 2l H-2- L W E)-
3,4-U] 8] = 2 7] 5 A1 2H)- ) ¥ EF=[(S)-(3-(Isobutylamino)pyrrolidin-1-y1)(4-
(pyridin-2-ylmethyl)-3,4-dihydroquinoxaline-1(2H)-yl)methanone] 2] A %

[793] 71 A A e 463 F L g WHH 0 2 42383}, formaldehyde T4l
isobutyraldehyde-3 AF&3F0] (S)-(3-(0] At oln] )3 F 2] W - 1-2)(4-(3] 2] §-2-
A E)-3,4-1] 3| = 2 7 H A1 2H)- D)W EF =2 Al 23513 o

[794] AT QA (58 71%); '"H NMR (400 MHz, CD;0D) 8 8.52 (ddd, J = 4.9, 1.8,
1.0 Hz, 1H), 7.77 (ddd, J = 7.9, 7.3, 1.8 Hz, 1H), 7.33-7.29 (m, 2H), 6.85 (dd, J = 7.9,
1.5 Hz, 1H), 6.79 (ddd, J = 8.1, 7.3, 1.5 Hz, 1H), 6.66 (ddd, ] = 8.8, 7.6, 1.8 Hz, 1H),
6.52 (dd, J = 8.1, 1.8 Hz, 1H), 4.69-4.60 (m, 2H), 3.89-3.83 (m, 1H), 3.68-3.58 (m,
3H), 3.53-3.40 (m, 2H), 3.41-3.34 (m, 1H), 3.27-3.23 (m, 1H), 3.14-3.10 (m, 1H),
2.41(dd,J=11.5,6.9 Hz, 1H), 2.33 (dd, J = 11.5, 6.9 Hz, 1H), 2.13-2.03 (m, 1H),
1.78-1.67 (m, 2H), 0.92 (dd, J = 6.6, 1.0 Hz, 6H); LC/MS ESI (+): 394.3 (M+1).

[795]

[796] <2 A4 48> (S)-(3-(0] AF-d ol )3 E 2] Tl-1-U)(4-(3] ] H-2-d | &l)-3 4-
3] =2 7] 5 A= 12H)- Y)W Ef = 2 24 [(S)-(3-(Isobutylamino)pyrrolidin-
1-y1)(4-(pyridin-2-ylmethyl)-3,4-dihydroquinoxaline-1(2H)-yl)methanone oxalic acid
salt] o] &4

(7971 71 Azl 5004 Dol (S)-(3-(el & E ot )3 E 2 | -1-)@-(F] 2] =
2-AuE)-34-H 3| =2 7 5 24=-12H)- ) M BF= (1.0 F %) ol B (0.3 M)ell
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[798]

[799]

[800]

[801]

[802]

[803]
[804]

[805]

r[‘
g
Z
rlo
2
>
o
| e
i
[}
0,
=
U‘.

33191 ). Oxalic acid (1.0 T3)&

o] Bt Helc)h thA] £ 55 vhiolA] 4 o) A
Hla} a1 32117} A o) € o} A E 0] E (0.4 M)S H7H31e] 4120l A
11 A A E o E ofAMH o] ER o3} A& E (S)-(3-(°] A&
A A e s e b A
[e))]

_{
.
<
A
K}
2
_
(@]
A
Fi
i
e}

- Eyﬁ ml (‘F‘E 38%); '"H NMR (400 MHz, CD,0D) & 8.53 (ddd, J = 5.0, 1.8, 1.0
Hz, 1H), 7.79 (ddd, J = 7.9, 7.3, 1.8 Hz, 1H), 7.35-7.30 (m, 2H), 6.91 (dd, T = 7.9, 1.5
Hz, 1H), 6.83 (ddd, J = 8.3, 7.3, 1.5 Hz, 1H), 6.62 (ddd, J = 8.8, 7.6, 1.8 Hz, 1H), 6.54
(dd, J = 8.3, 1.8 Hz, 1H), 4.70-4.60 (m, 2H), 3.96-3.91 (m, 1H), 3.87-3.80 (m, 2H),
3.70-3.59 (m, 3H), 3.56-3.42 (m, 2H), 3.44-3.38 (m, 1H), 2.92 (dd, J = 12.4, 7.3 Hz,
1H), 2.84 (dd, J = 12.4, 7.3 Hz, 1H), 2.39-2.32 (m, 1H), 2.08-1.94 (m, 2H), 1.03 (dd, J
= 6.6, 0.9 Hz, 6H).

<A A ¢ 49> (S)-(3-(0] 2 F-Eofr] i) 3] Z 2] T -1-)(4-(3] 2] -2- L W €l)-3 4-
U] 3] =2 3 5 A 12H)- ) M EF = A A1 4EA[(S)-(3-(Isobutylamino)pyrrolidin-1-
yD)(4-(pyridin-2-ylmethyl)-3,4-dihydroquinoxaline-1(2H)-yl)methanone succinic acid
sa]t]9] ﬁLH

27| A Aol 483} FA S Wb o & 4= (93}5] oxalic acid T2 succinic acidZ A}
g3t (S)-3-(ol Aot )3 E 2 H-1-)(4-(F) gl H-2-A | e)-3,4-1] 3] =
B2 A 12H)- Q)W B A Al A S gAd ah gl T

3 A 1A (4=& 87%); '"H NMR (400 MHz, CD;0D) 6 8.53 (ddd, ] = 4.9, 1.8, 1.0
Hz, 1H), 7.77 (ddd, J = 7.9, 7.3, 1.8 Hz, 1H), 7.34-7.30 (m, 2H), 6.89 (dd, 1 =7.9, 1.5
Hz, 1H), 6.82 (ddd, J = 8.3, 7.3, 1.5 Hz, 1H), 6.61 (ddd, J = 8.8, 7.6, 1.8 Hz, 1H), 6.54
(dd, J = 8.3, 1.8 Hz, 1H), 4.70-4.60 (m, 2H), 3.94-3.89 (m, 1H), 3.70-3.58 (m, 5H),
3.54-3.49 (m, 1H), 3.44-3.38 (m, 2H), 2.73 (dd, J = 12.0, 7.4 Hz, 1H), 2.65 (dd, J =
12.0, 7.4 Hz, 1H), 2.30-2.23 (m, 1H), 2.01 (s, 4H), 1.96-1.86 (m, 2H), 0.99 (dd, J =
6.6, 0.9 Hz, 6H).

_E[o

>~

<Al 505 ($)-(3-(0] 2 E o] )] B 2] ¥ 1-2)(4-(] 2] W12 ] )3, 4
U 3| =2 5 A4 12H)-) vl e = a2 [(S)-(3-(Isobutylamino)pyrrolidin-1-
yD(4-(pyridin-2-ylmethyl)-3,4-dihydroquinoxaline- 1(2H)-yl)methanone maleic acid
salt] 9] -61-/\4

7] A A o] 483 F A g Y

&3t (5)-(3-(o] &t Eobr] ) 3]
2 =2 12H)- ) vl = e 4l

© 7 43038} 5, oxalic acid ™Al maleic acidE A}
Fed-1-@-F g d-2-d v E)-34-1] 8] =
A E A skt
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[806]

[807]
[808]

[809]

[810]

[811]
[812]
[813]

[814]
[815]

AW A (& 55%); 'H NMR (400 MHz, CD;0D) 6 8.54 (ddd, J = 5.0, 1.8,
1.0 Hz, 1H), 7.80 (ddd, J = 7.9, 7.3, 1.8 Hz, 1H), 7.36-7.31 (m, 2H), 6.92 (dd, J = 7.9,
1.5 Hz, 1H), 6.84 (ddd, J = 8.3, 7.3, 1.5 Hz, 1H), 6.62 (ddd, ] = 8.8, 7.6, 1.8 Hz, 1H),
6.55 (dd, T = 8.3, 1.8 Hz, 1H), 6.27 (s, 2H), 4.71-4.61 (m, 2H), 3.98-3.93 (m, 1H),
3.87-3.80 (m, 1H), 3.78-3.74 (m, 1H), 3.71-3.60 (m, 2H), 3.54-3.50 (m, 2H), 3.48-3.40
(m, 2H), 2.93 (dd, J = 12.4, 7.3 Hz, 1H), 2.85 (dd, J = 12.4, 7.3 Hz, 1H), 2.41-2.33 (m,
1H), 2.05-1.93 (m, 2H), 1.04 (dd, J = 6.7, 0.8 Hz, 6H).

<A Aol 51> (8)-(3-(0] 2 E o] ) 3] E 2] T -1-2)(d-(3] 2] W-2- A v E)-3.4-
3] = 2 9] 54 12H)- ) v el = SFrF 2 2FA[(S)-(3-(Isobutylamino)pyrrolidin-
1-y)(4-(pyridin-2-ylmethyl)-3,4-dihydroquinoxaline- 1 (2H)-yl)methanone fumaric acid
salt] _q B‘L/H

A7 AA o 483} F A3l B © 7 S=23) 3} 5] oxalic acid ™ 4] fumaric acid& A}
&3l (S)-(3-(0] A d o} l )3 &2 H-1-)@-(F gl H-2-d W E)-3,4-1] 3] =
2 HAU-12H)-L)H| SFr 22kl S HAl skl o)

olo] H.e2] A 314 (4§ 81%); '"H NMR (400 MHz, CD,0D) & 8.53 (ddd, J = 5.0,
1.8, 1.0 Hz, 1H), 7.78 (ddd, J =7.9, 7.3, 1.8 Hz, 1H), 7.34-7.30 (m, 2H), 6.91 (dd, J =
7.9, 1.5 Hz, 1H), 6.83 (ddd, ] =8.3, 7.3, 1.5 Hz, 1H), 6.71 (s, 2H), 6.62 (ddd, J = 8.8,
7.6, 1.8 Hz, 1H), 6.55 (dd, J = 8.3, 1.8 Hz, 1H), 4.70-4.60 (m, 2H), 3.97-3.93 (m, 1H),
3.83-3.72 (m, 2H), 3.68-3.60 (m, 2H), 3.54-3.50 (m, 2H), 3.47-3.42 (m, 2H), 2.91 (dd,
J=12.4,7.3 Hz, 1H), 2.83 (dd, J = 12.4, 7.3 Hz, 1H), 2.40-2.32 (m, 1H), 2.04-1.93 (m,
2H), 1.04 (dd, J = 6.7, 0.8 Hz, 6H).

% N
0 A o
) — )
E/IH] o “Aiﬁf’ o N QR}
M0 -1 MO £-6 AAI0f 52

<Az f-6> HE-FE (R)-2-((4-(F & H-2-d | €)-1,2.3 4-H E} 5| =2 )
w172 5 A Sy e ) F 2] |- 1-7F 2520 ) o] Eftert-Butyl (R)-2-((4-
(pyridin-2-ylmethyl)-1,2,3,4-tetrahydroquinoxaline-1-carboxamido)methyl)pyrrolidin-
I-carboxylate]©] A 2=
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[816] A7 Az 49} FL e hH o 72 =331, (S)-(-)-1-Boc-3-aminopyrrolidine
th A1 (R)-1-Boc-2-(aminomethyl)pyrrolidine-S AF-83}o] Bl E-F-E (R)-2-((4-3] €]
d-2-Au€)-1,234-HEGS| =27 544 17t 2 5 ey e 9] E2 d-1-7}
ZEAY O EE A 23T

[817]

[818]
[819]

[820]

[821]

[822]
[823]
[824]

[825]
[826]

A=A 31A] (558 90%); 'H NMR (400 MHz, CD;0D) 6 8.52 (ddd, J = 4.9, 1.7,
0.9 Hz, 1H), 7.77 (ddd, J = 7.9, 7.3, 1.8 Hz, 1H), 7.31-7.27 (m, 2H), 7.22-7.19 (m, 1H),
6.94 (ddd, T=8.2,7.3, 1.5 Hz, 1H), 6.67 (ddd, J = 8.8, 7.6, 1.7 Hz, 1H), 6.61-6.59 (m,
1H), 4.65 (s, 2H), 3.95-3.89 (m, 1H), 3.86-3.81 (m, 2H), 3.53 (t, J = 5.1 Hz, 2H), 3.39-
3.25 (m, 4H), 2.03-1.90 (m, 2H), 1.83-1.76 (m, 2H), 1.47 (s, 9H).

<A A el 52> (R)-4-(F] 2] -2- L BD)-N-(F] & -2- L W E)-3.4- 1] 8] = 2. 9 =%
2A=-1Q2H)- 72 HA ko] Z [(R)-4-(pyridin-2-ylmethyl)-N-(pyrrolidin-2-ylmethyl)-
3,4-dihydroquinoxaline-1(2H)-carboxamide] 2| §4d

7] Azl 60014 P (R)-2-((4-¥] 2l H-2-L ] €e)-1,2,3,4-E| ET} 3] =2 )
w728 A Sy Ehy] S W17 254 g o] EQ] Boc 1E S TFAR
21 5 5to] (R)-4-(¥ 2] @-2- L W &)-N-(¥] Z 2] 9l -2-2 | & )-3, 4-1] 3] = 2 ) 154t
H-12H)-7FE S Ao 2 & g skl

@A Q2 (58 98%); 'H NMR (400 MHz, CD;0D) 6 8.52 (ddd, J = 5.0, 1.8, 1.0
Hz, 1H), 7.77 (ddd, J = 7.9, 7.4, 1.8 Hz, 1H), 7.32-7.27 (m, 2H), 7.21 (dd, ] = 7.9, 1.6
Hz, 1H), 6.94 (ddd, ] = 8.3, 7.4, 1.6 Hz, 1H), 6.69-6.65 (m, 1H), 6.60 (dd, J = 8.3, 1.8
Hz, 1H), 4.66 (s, 2H), 3.89-3.81 (m, 2H), 3.54 (t, ] = 5.1 Hz, 2H), 3.36-3.26 (m, 2H),
3.20-3.15 (m, 1H), 2.97-2.83 (m, 2H), 1.93-1.87 (m, 1H), 1.83-1.75 (m, 2H), 1.51-1.42
(m, 1H); LC/MS ESI (+): 352.3 (M+1).

PN N s
] o N (N
\N/‘ @/X P N.
ot T A e —— [T )
) Ayt T L
N 07 NN A '
i N 18] R g
H H N
M=o 1 HZEo -7 AAL0H 53

<Az £-7> HE-FE 443 H-2-2 v E)-1,2,3,4-E| E&} 3| =2 7] kel
1-7F2 5 AR &) 3] o] 2] ©-1-7F 2 521 & o] Etert-Butyl 4-(4-(pyridin-2-ylmethyl)-

1,2,3,4-tetrahydroquinoxaline- 1-carboxamido)piperidin-1-carboxylate] 2] A 2=
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[827]

[828]

[829]
[830]

[831]

[832]

[833]
[834]
[835]

[836]

A7 Az 49 F L o2 351 H], (S)-(-)-1-Boc-3-aminopyrrolidine
th A 1-Boc-4-aminopiperidine-S- B E-3-E 4-(4-(3] 2 H-2-L W €)-1,2.34-H| E&}
|ERF A 17t 2 5A ] ) e d-1- 7t 2 5 A g o] EE Al Zak it
B A A (57& 100%); 'H NMR (400 MHz, CD;0D) § 8.51 (ddd, J= 5.0, 1.8, 1.0
Hz, 1H), 7.77 (ddd, J =79, 7.4, 1.8 Hz, 1H), 7.32-7.27 (m, 2H), 7.18 (dd, J =7.9, 1.6
Hz, 1H), 6.92 (ddd, J = 8.3, 7.4, 1.6 Hz, 1H), 6.68-6.64 (m, 1H), 6.60 (dd, J = 8.3, 1.8
Hz, 1H), 4.66 (s, 2H), 4.03-3.98 (m, 2H), 3.83 (t, J = 5.8 Hz, 2H), 3.80-3.75 (m, 1H),
3.53 (t,J =5.8 Hz, 2H), 2.93-2.88 (m, 2H), 1.89-1.85 (m, 2H), 1.45 (s, 9H), 1.39-1.32
(m, 2H).

e

O

<A ol 53> N-(3] 9| 2] H-4-)-4-(¥] e -2- LA | '])-3,4- 1] B = =2 7] =5
AH-1(2H)-7F 2 & AFr} o] = [N-(Piperidin-4-yl)-4-(pyridin-2-ylmethyl)-3,4-
dihydroquinoxaline-1(2H)-carboxamide] 2] 34

7] Az £2790 4 Aol HE-FE 44 d-2-Ad v E)-1,2,3,4-E]| E&}3]
CEEAEAA- 1 I2EA] )Y ¥ g -7t 2 52 g o] E 9] Boc 1552 TFA
& 2R 55t N-(3 3 2] H-4-2)-4-(F 2] -2-Ld W )3 4- ] B = = o =5 4k |-
12H)-7F= A kol 25 §HA) 8 ol vt

ool 2] A 314 (4=& 79%); '"H NMR (400 MHz, CD,0D) & 8.52 (ddd, J = 5.0,
1.9, 1.0 Hz, 1H), 7.77 (ddd, 1 =7.9, 7.4, 1.8 Hz, 1H), 7.32-7.27 (m, 2H), 7.17 (dd, J =
7.9, 1.6 Hz, 1H), 6.93 (ddd, ] =8.2, 7.4, 1.6 Hz, 1H), 6.66 (ddd, J = 8.8, 7.6, 1.9 Hz,
1H), 6.61 (dd, T = 8.2, 1.8 Hz, 1H), 4.66 (s, 2H), 3.83 (t, J = 5.8 Hz, 2H), 3.77-3.70 (m,
1H), 3.53 (t, J = 5.8 Hz, 2H), 3.06-3.01 (m, 2H), 2.70-2.63 (m, 2H), 1.93-1.88 (m, 2H),
1.46-1.35 (m, 2H); LC/MS ESI (+): 352.3 (M+1).

[¥F$-2] 42]
= =
| o
" )
C) ,;,
H R
R0l -1 ALALOH 54 — 61
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[837]

[838]

[839]

[840]

[841]

[842]

[843]

[844]
[845]

[846]

[847]

<A el 54> N-(S Al §E-3-)-4-(3) 2] T-2- A vl &)-3,4- 1] 3] = 2 7] =
- 12H)-7F 2 AR} o] Z[N-(Oxetan-3-yl)-4-(pyridin-2-ylmethyl)-3,4-
dihydroquinoxaline-1(2H)-carboxamide] 2] 34

A7 Az 49} FL e i o7 =381, (S)-(-)-1-Boc-3-aminopyrrolidine
th Al 3-oxetanamine-S AF88Fo] N-(5 A €F-3-2)-4-(F] 2] -2-A v &)-3 4-1] 3| =
23754 --1QH)-7t 2 S Ao B8 94 sl T

B A 514 (578 77%); 'H NMR (400 MHz, CD;0OD) & 8.53-8.51 (m, 1H), 7.76
(ddd,J =79, 7.4, 1.8 Hz, IH), 7.31-7.28 (m, 2H), 7.24 (dd, J = 7.9, 1.6 Hz, 1H),
6.94 (ddd, J = 8.3, 7.4, 1.6 Hz, 1H), 6.69-6.66 (m, 1H), 6.61 (dd, J = 8.3, 1.8 Hz, 1H),
4.92-4 88 (m, 1H), 4.86-4.81 (m, 2H), 4.66 (s, 2H), 4.61-4.58 (m, 2H), 3.84 (t, J = 5.8
Hz, 2H), 3.54 (t, ] = 5.8 Hz, 2H); LC/MS ESI (+): 325.2 (M+1).

<A o] 55> N-(3-vl & 2 Al gh-3-2)-4-(3) 2] d2-A v &)-3 4-U] 3| = 2 7 =
2H-1(2H)- 7} 2 B A} v} o] Z[N-(3-Methyloxetan-3-yl)-4-(pyridin-2-ylmethyl)-3,4-
dihydroquinoxaline-1(2H)-carboxamide] 2| 34

7] Az f-49 T L e HH o 2 23315, (S)-(-)-1-Boc-3-aminopyrrolidine
th 4l 3-methyl-3-oxetanamine< AF-83Fo] N-G-H & - A ¥F-3-2)-4-(F] 2] H-2-A
HE)-3,4-H 3| 22 7 =542 -12H)- 72 S A o] =5 A4 8 Sl T

AT @ 2 (558 40%); 'H NMR (400 MHz, CD;0D) 6 8.52 (ddd, J = 4.9, 1.8,
1.0 Hz, 1H), 7.76 (ddd, J = 7.9, 7.7, 1.8 Hz, 1H), 7.31-7.28 (m, 2H), 7.24 (dd, J = 7.9,
1.6 Hz, 1H), 6.93 (ddd, J = 8.2, 7.7, 1.6 Hz, 1H), 6.67 (ddd, J = 8.8, 7.6, 1.9 Hz, 1H),
6.61 (dd, J =8.2, 1.8 Hz, 1H), 4.73 (d, J = 6.7 Hz, 2H), 4.66 (s, 2H), 4.39 (d, J = 6.7
Hz, 2H), 3.84 (t, J = 5.8 Hz, 2H), 3.54 (t, ] = 5.8 Hz, 2H), 1.63 (s, 3H); LC/MS ESI
(+): 339.2 (M+1).

<A o 56> N-(Z Al g-3-A vl e)-4-(F] 2] d-2- A W €)-3 4-T] 3| =2 ) 5
- 1(2H)-7F 2 & Alal o] Z[N-(Oxetan-3-ylmethyl)-4-(pyridin-2-ylmethyl)-3,4-
dihydroquinoxaline-1(2H)-carboxamide] 2] 34

A7 Al zel 49} & A g HE 0 = =85, (S)-(-)-1-Boc-3-aminopyrrolidine
th A1 oxetan-3-ylmethanamine-& AF-83F0] N-(5 A §H-3-A W €)-4-(31] 2] H-2- ]
E)-34-U 3| =2 F =54 12H)- 7 2 Aol =& $HA] 613l o

@A 1A (78 61%); 'H NMR (400 MHz, CD;0D) 8 8.52 (ddd, J = 5.0, 1.8,
1.0Hz, 1H), 7.76 (ddd, J =7.9, 7.7, 1.8 Hz, 1H), 7.32-7.26 (m, 2H), 7.18 (dd, J = 7.9,
1.6 Hz, 1H), 6.93 (ddd, J = 8.3, 7.7, 1.6 Hz, 1H), 6.66 (ddd, J = 8.8, 7.6, 1.9 Hz, 1H),
6.60 (dd, J =8.3, 1.8 Hz, 1H), 4.78 (dd, ] = 7.9, 6.2 Hz, 2H), 4.66 (s, 2H), 4.47 (dd, J =
6.8, 6.1 Hz, 2H), 3.84 (t, J = 5.8 Hz, 2H), 3.54 (t, J = 5.8 Hz, 2H), 3.48 (d, J = 6.5 Hz,
2H), 3.27-3.17 (m, 1H); LC/MS ESI (+): 339.2 (M+1).
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[848]
[849] <Al 57> N-(B-W & 2 Al gF-3-2H)w E)-4-(31] 2] H-2- D v El)-3 4-T] 3| = =2

[850]

[851]

[852]
[853]

[854]

[855]

[856]
[857]

[858]

# =2 -1(2H)- 7} 2 5 A}r} o] = [N-((3-Methyloxetan-3-yl)methyl)-4-(pyridin-2-
ylmethyl)-3,4-dihydroquinoxaline-1(2H)-carboxamide] 2] 34

A7 Az 49} FL e wH o7 =381, (S)-(-)-1-Boc-3-aminopyrrolidine
A1 (3-methyloxetan-3-yl)methanamine-2 AF-83Fo] N-((3-v & &4 €F-3-) v &l )-
4-(3) 2 d-2-A | E)-3 4-1] 3| =R =54 12H)-7h 2 Ao 25 A B3
t}.

A A 34 514 (578 89%); 'H NMR (400 MHz, CD,0D) 8 8.52 (ddd, J = 5.0,
1.8, 1.0 Hz, 1H), 7.75 (ddd, J =7.9, 7.7, 1.8 Hz, 1H), 7.31-7.28 (m, 2H), 7.25 (dd, J =
7.9, 1.6 Hz, 1H), 6.94 (ddd, J = 8.3, 7.7, 1.6 Hz, 1H), 6.67 (ddd, ] = 8.8, 7.6, 1.9 Hz,
1H), 6.62 (dd, J = 8.3, 1.8 Hz, 1H), 4.67 (s, 2H), 4.56 (d, ] = 6.0 Hz, 2H), 4.34 (d, J
= 6.0 Hz, 2H), 3.86 (t, ] = 5.8 Hz, 2H), 3.55 (t, ] = 5.8 Hz, 2H), 3.34 (s, 2H), 1.30 (s,
3H); LC/MS ESI (+): 353.3 (M+1).

<A Ao 58> 4-(3] 2| -2- LA W E)-N-((H E&} 8] =2 57 &-3-)w E)-3,4-H 3] =
2 F 521 (2H)-7F 2 H- APt o] = [4-(pyridin-2-ylmethyl)-N-((tetrahydrofuran-3-
yl)methyl)-3,4-dihydroquinoxaline-1(2H)-carboxamide] 2] 34

A7) Az 49} T A i 02 4238 3HE, (S)-(-)-1-Boc-3-aminopyrrolidine
)41 (tetrahydrofuran-3-yl) methanamine-= AF-8-3}¢] 4-(3] 2] ©-2-L W E)-N-((E| &
8] =2 i eh-3- )M E)-3,4-1 3| R F] 5 A R-12H)- 72 Ao =5 gAY
=g

B A 313 (& 51%); 'H NMR (400 MHz, CDCl,) & 8.59 (ddd, J=4.9, 1.8, 0.9
Hz, 1H), 7.61 (ddd,J=7.9,7.7, 1.8 Hz, 1H), 7.18 (ddd, J = 7.6, 4.9, 1.1 Hz, 1H), 7.14-
7.11 (m, 2H), 6.98 (ddd, J = 8.3, 7.7, 1.6 Hz, 1H), 6.69-6.62 (m, 2H), 547 (t,J = 5.8
Hz, 1H), 4.65 (s, 2H), 3.92-3.89 (m, 2H), 3.87-3.84 (m, 1H), 3.84 (dd, J = 6.8, 6.1 Hz,
2H), 3.76-3.71 (m, 1H), 3.54-3.50 (m, 2H), 3.34-3.21 (m, 2H), 2.56-2.45 (m, 1H),
2.07-1.98 (m, 1H), 1.66-1.59 (m, 1H); LC/MS ESI (+): 353.3 (M+1).

<A Aol 59> (8)-4-(3] 2 d-2- A W &)-N-(CFl E e} 8] == - ¢-3-2) v |-
3,4-U] 8] = & 9 352121 -1 2H)- 7} 2 B Apt o] = [(S)-4-(Pyridin-2-ylmethyl)-N-
((tetrahydrofuran-3-yl)methyl)-3,4-dihydroquinoxaline- 1(2H)-carboxamide] 2] 3}/
A7 Az 49} FL e wH o7 =331, (S)-(-)-1-Boc-3-aminopyrrolidine
th A1 (S)-(tetrahydrofuran-3-yl) methanamine-8- AF-8-3}] (S)-4-(F] 2] ©-2- v &)
N-((Fl Ed}3] =235 -3-2)u E)-3,4- 1] 8] = 2 9] 54 -12H)- 7 2 Aol =
£ ddskait.
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[859]

[860]
[861]

[862]

[863]

[864]
[865]

[866]

[867]

[868]
[869]
[870]

ofol B 2] A 1A (=& 72%); 'H NMR (400 MHz, CD;0D) 6 8.52 (ddd, J = 5.0,
1.8,0.9 Hz, 1H), 7.75 (ddd, T =7.9, 7.7, 1.8 Hz, 1H), 7.31-7.26 (m, 2H), 7.16 (dd, ] =
7.9, 1.5 Hz, 1H), 6.94 (ddd, J =8.3, 7.7, 1.6 Hz, 1H), 6.67 (ddd, J = 8.8, 7.6, 1.8 Hz,
1H), 6.61 (dd, T = 8.3, 1.8 Hz, 1H), 4.66 (s, 2H), 3.87-3.83 (m, 3H), 3.80-3.77 (m, 1H),
3.75-3.69 (m, 1H), 3.54-3.51 (m, 3H), 3.26-3.17 (m, 2H), 2.55-2.45 (m, 1H), 2.05-1.98
(m, 1H), 1.69-1.61 (m, 1H); LC/MS ESI (+): 353.3 (M+1).

<A Aol 60> (R)-4-(3] 2] 1-2-A W &)-N-((H| Eg} 3] = 2 5 2-3-) v E)-
3,4-U] 3| E 2 5 A= -12H)-7F2 H APl o] E[(R)-4-(pyridin-2-ylmethyl)-N-
((tetrahydrofuran-3-yl)methyl)-3,4-dihydroquinoxaline-1(2H)-carboxamide] 2| §/d

A7 Az f-49 T L E UbH o 2 =313}y (S)-(-)-1-Boc-3-aminopyrrolidine
th Al (R)-(tetrahydrofuran-3-yl) methanamine-= AF-8-3}] (R)-4-(3] 2] H1-2-A W E)-
N-((Fl Egha] Z 255 @3- ©)-3,4-1 3| = 2 7] =5 2 21-12H)- 7L 2 S A o] =
£ skt

olol B g] A 314 (=& 60%); 'H NMR (400 MHz, CD,0D) § 8.52 (ddd, J = 4.9,
1.8, 0.9 Hz, 1H), 7.75 (ddd, 1 =7.9, 7.7, 1.8 Hz, 1H), 7.31-7.26 (m, 2H), 7.16 (dd, J =
7.9, 1.6 Hz, 1H), 6.94 (ddd, ] = 8.3, 7.7, 1.6 Hz, 1H), 6.67 (ddd, J = 8.8, 7.6, 1.8 Hz,
1H), 6.61 (dd, T = 8.3, 1.8 Hz, 1H), 4.66 (s, 2H), 3.87-3.82 (m, 3H), 3.80-3.77 (m, 1H),
3.75-3.69 (m, 1H), 3.54-3.51 (m, 3H), 3.27-3.17 (m, 2H), 2.56-2.45 (m, 1H), 2.06-1.98
(m, 1H), 1.69-1.60 (m, 1H); LC/MS ESI (+): 353.3 (M+1).

<A 61> N-(A 2222 due))4-9 g d-2-dwE)-34-H 3| =25
A4 -1(2H)-7F 2 E-A}uFo] =[N-(Cyclopropylmethyl)-4-(pyridin-2-ylmethyl)-3,4-
dihydroquinoxaline-1(2H)-carboxamide] 2] 34

A7 Az f-49} FL S whH o 72 =33}, (S)-(-)-1-Boc-3-aminopyrrolidine
2! cyclopropylmethanamineS AF-&3Fo] N-(A| S 2= 2D v €l)4-(3] & d-2-
W E)-3,4-1] 3] =2 ) 52 - 12H)- 72 H Aol = B A Bl o)

A=A 31A] (7 68%); 'H NMR (400 MHz, CD;0D) 6 8.52 (ddd, J =4.9, 1.8,
0.9 Hz, 1H), 7.75 (ddd, J =7.9, 7.7, 1.8 Hz, 1H), 7.31-7.27 (m, 2H), 7.19 (dd, ] = 7.9,
1.6 Hz, 1H), 6.94 (ddd, J = 8.3, 7.7, 1.6 Hz, 1H), 6.67 (ddd, J = 8.8, 7.6, 1.8 Hz, 1H),
6.61 (dd, J = 8.3, 1.8 Hz, 1H), 4.66 (s, 2H), 3.84 (t, ] = 5.8 Hz, 2H), 3.54 (t,J = 5.8
Hz, 2H), 3.09 (d, J = 6.9 Hz, 2H), 1.07-0.97 (m, 1H), 0.49-0.41 (m, 2H), 0.25-0.16 (m,
2H); LC/MS ESI (+): 323.3 (M+1).

[3-8-2] 43]
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i
= 1
l 2
“ N
N N
N )
iiiassmm———— .
. L
H o)\c
HEof f-1 ALALOH 62

8711  <AAlel 62> - E 7 9 2] H-4- 4-(F] 2] H-2-A vl &)-3 4-T] 3| =2 7] 35
2=1-12H)-7H52 ¥ o] E[1-Methylpiperidin-4-yl 4-(pyridin-2-ylmethyl)-3,4-
dihydroquinoxaline-1(2H)-carboxylate] ] 34

(8721 71 AAlel 1014 oAzl (3 e d-2-d v E)-1,2,3 4-H| B2} 3| = 2 7 =4k
H (1.0 9EHE vEZ 298 (0.2 M)l =o]al TEA (2.0 &%) triphosgene (0.3
FE)S 0°Coll A HH 3] FH7bsko] 0°Coll A 103-3F &<t i ¥E3 Itk NaH (3.0 &
&) THF (0.2M)0l] ¥ ©] L 1-Boc-4-hydroxypiperidine (1.5 @) % 7}6to] 2
ol A 103-F nigkgh kol g wh-g-olof] HH 8] F7hste] Aol A 3A|F awket

= A7beto] Wheg TR L HERRYge R FEE3.

91tk ukg oo
ol 7§71 5 Bekel 0 2 41X, MgSO,& 71, o] 23 the 75k Bholl A 5

H (@)

ZdlS t]E2 2 E (0.2 M)ol] =0]31 TFA (10.0 83 ALS

gH 5t oA HES NS FHAZ Tt F2 29 EH 0.1
M)ell = ©] 31 sodium triacetoxyborohydride (2.0 &%)} formaldehyde (6.0 &)=
A7FeE T Aol A 241 3F Ft alRks ittt whg- Ao &8 HIteto] whgS E
R F UERRdues 325 2 A w5t Aol AL E v ER R
B/ EHE Z3ES AMgete] A7 A A2 vt E 19 2 A A sto] 1-HE
A d-4-A 4 H-2-A | )34 0] 8| B2 F] 54 12H)-7HE A H ol EE
AT

[873] A A (558 15%); '"H NMR (400 MHz, CDCl,) § 8.59 (ddd, J =4.7, 1.8,
1.0 Hz, 1H), 7.61 (ddd, J = 7.9, 7.7, 1.8 Hz, 1H), 7.50-7.46 (m, 1H), 7.20-7.16 (m, 2H),
6.92 (ddd, J = 8.3, 7.7, 1.6 Hz, 1H), 6.66 (ddd, J = 8.4, 7.3, 1.8 Hz, 1H), 6.57 (dd, J =
8.3, 1.8 Hz, 1H), 4.94-4.88 (m, 1H), 4.63 (s, 2H), 3.92 (t, ] = 5.8 Hz, 2H), 3.56 (1, ] =
5.8 Hz, 2H), 2.67-2.63 (m, 2H), 2.48-2.42 (m, 2H), 2.34 (s, 3H), 2.09-2.03 (m, 2H),
1.90-1.83 (m, 2H); LC/MS ESI (+): 367.3 (M+1).

[874]
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[875]
[876]

[877]
[878]

[879]

[880]

[881]
[882]
[883]

[Hh-8-4] 44]

%
% |
; 2
& N
N N
" J
B
Nj N N~
N e
M0 -1 21AI0 63

<A el 63> (S)-(1-HE 3] 9 &) H-4- )4~ 2h e 2- A vl E)-3,4- U] B = 2 3
- 1(2H)-7HE ] 2 ol ©] E[(S)-(1-Methylpiperidin-4-yl)-4-(pyridin-2-ylmethyl)-
3,4-dihydroquinoxaline- 1(2H)-carbothioate] ¢| /g

A7 A AT 629} &L g v o 7 =85l 5], 1-Boc-4-hydroxypiperidine th 4! 1-
Boc-4-mercapto-piperidine-- AF-8-3F] (S)-(1-W & 3] o] 2] ©-4-)-4-(F] 2} -2-
H€l)-3,4-11 3| = 2 7] 54 12H)- 7R E] Q.o o] EE FHA SEl T

Am A 2 (8 33%); 'H NMR (400 MHz, CDCLy) 6 8.60 (ddd, ] =4.8, 1.8,
0.9 Hz, 1H), 7.61 (ddd, J =7.9, 7.6, 1.8 Hz, 1H), 7.50 (d, ] = 7.9 Hz, 1H), 7.20-7.14
(m, 2H), 7.02 (ddd, J = 8.3, 7.6, 1.6 Hz, 1H), 6.68 (ddd, J = 8.4, 7.3, 1.8 Hz, 1H), 6.61
(dd, J =8.3, 1.8 Hz, 1H), 4.65 (s, 2H), 3.96 (dd, J = 5.8, 4.6 Hz, 2H), 3.58 (dd, J = 5.8,
4.6 Hz, 2H), 3.52-3.44 (m, 1H), 2.82-2.78 (m, 2H), 2.29 (s, 3H), 2.21-2.16 (m, 2H),
2.06-2.04 (m, 2H), 1.79-1.69 (m, 2H); LC/MS ESI (+): 383.3 (M+1).

[¥h-84] 45]
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[884]
[885]

[886]

[887]

[888]

[889]
[890]

L
= N
- N
QL
Z Nj 02\0/‘2\?
\

Hiz=ofl -1 2 A0l 64

<A Ao 64> R)-(1-W D3] E 2] H-3-Hyw & 4-(3] g H-2-L | E])-3 4-T] 3| = =2
# == -12H)-7H52A 9] o] E[(R)-(1-Methylpyrrolidin-3-yl)methyl 4-(pyridin-2-
ylmethyl)-3,4-dihydroquinoxaline-1(2H)-carboxylate] 2] 34

A7) A Ao 629 &L g HH 0 2 4283}, 1-Boc-4-hydroxypiperidine T 2!
(R)-1-Boc-(3-hydroxymethyl)pyrrolidine & AF-8-3F4] (R)-(1-H & 3] & 2] ©1-3-< )]
g4 g H-2-Ad v E)-34- T8 =R I 5 A-H-12H)-7HE A o EE A6
t}.

A=A 1A (575 19%); 'H NMR (400 MHz, CDCl;) § 8.59 (ddd, J =4.7, 1.8,
1.1 Hz, 1H), 7.61 (ddd, J =7.9, 7.7, 1.8 Hz, 1H), 7.45-7.43 (m, 1H), 7.21-7.16 (m, 2H),
6.92 (ddd, J=8.2,7.3, 1.6 Hz, 1H), 6.66 (ddd, J = 8.3, 7.3, 1.3 Hz, 1H), 6.57 (dd, J =
8.2, 1.3 Hz, 1H), 4.63 (s, 2H), 4.19-4.09 (m, 2H), 3.92 (t, ] = 5.8 Hz, 2H), 3.57 (t, ] =
5.8 Hz, 2H), 2.78-2.74 (m, 1H), 2.63-2.57 (m, 1H), 2.54-2.47 (m, 1H), 2.37 (s, 3H),
2.34-2.32 (m, 1H), 2.04-2.01 (m, 2H), 1.661-1.53 (m, 1H); LC/MS ESI (+): 367.3 (M
+1).

-84 46]
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[891]
[892]

[893]

[894]

[895]
[896]

N P N
(L) BN
H N

ISR 21A100 65

q
)

<A Al el 65> (1-v & I o 2] e -4- )y E-4-(F] 2] | -2-L | |)-3 4- 1] B = =2 )
- 12H)-7HE 2 d] ©] E[(1-Methylpiperidin-4-yl)methyl-4-(pyridin-2-ylmethyl)-
3,4-dihydroquinoxaline- 1(2H)-carboxylate] ] &4

71 A Ao 629 &Y g WHH 0 2 =383}, 1-Boc-4-hydroxypiperidine T 2!
(R)-1-Boc-(3-hydroxymethyl)pyrrolidine 2 AF-8-3F] (R)-(1-H & 3] & 2] ©1-3-<) v
g 4-(F g d-2- A E)-3,4-1] 8] =2 F] 544 --12H)-7HE A H ol EE A 83
}.

=A@ A (58 38%); 'H NMR (400 MHz, CDCL;) 8 8.59 (ddd, J =4.7, 1.8, 1.0
Hz, 1H), 7.61 (ddd, 1 =7.9, 7.7, 1.8 Hz, 1H), 7.50-7.47 (m 1H), 7.19-7.16 (m, 2H),
6.92 (ddd, J =8.7, 7.3, 1.6 Hz, 1H), 6.66 (ddd, J = 8.4, 7.3, 1.4 Hz, 1H), 6.57 (dd, ] =
8.4, 1.6 Hz, 1H), 4.92-4.88 (m, 1H), 4.63 (s, 2H), 3.92 (t, ] = 5.8 Hz, 2H), 3.56 (t, ] =
5.8 Hz, 2H), 2.69-2.64 (m, 2H), 2.47-2.43 (m, 2H), 2.34 (s, 3H), 2.08-2.02 (m, 2H),
1.90-1.82 (m, 2H); LC/MS ESI (+): 381.3 (M+1).

[HF-S-2] 47]
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[897]

\
|

t f

A A0 66

/"\
e
")

)
A

H

HZA0 0

&
Z
. O,
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(\\ /Z < ;&:
N ZT
\wz:rmxz =
7N °
4
E1
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N £
SN

Ny
o
K0l 52

[898]
[899]  <AlZd] £-8> B E-FE 4-((4«((5-EF 29 g d-2-2hywE)-1,2,34-H ET}3]
EREA AU ER AR ) v ey o o - 1-7F 2 54 E] o] Eftert-Butyl 4-((4-
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[900]

[901]

[902]
[903]

[904]

[905]

[906]
[907]

((5-fluoropyridin-2-ylymethyl)- 1,2,3,4-tetrahydroquinoxaline-1-carboxamido)methyl)p
iperidin-1-carboxylate] ] | %=

371 Azl 20014 Aol 14((5-EF =23 2l d-2-2) E)-1,2,34-H| E e}
=R I A (1.0 G S tE 22 (0.3 M)l 0|31 TEA (3.0 T)7
triphosgene (0.6 &)< 0 °Coll Al 33| H7Fsto] 0 °Coll A 1A 7+ & <QF awkstal
o}, 5h-&-9 o]l TEA (2.0 B %)%} 1-Boc-4-(aminomethyl)piperidine (1.2 & %)& & 7}
aho] A 2ol A 3AZE aRksE AT, jEg-oel] &2 H7teto] jEg-& TR 5, U
ZR o R FE3 . FU5S Bkl o g AFH, MegS0,2 71, o7}
U5 7S atell A s qinh 2o X ALE n-Fl/el " ol A HIO E £ =S
Abgstel A7t Af A ZrtE e v & GA|ste] HE- Y 4(@-((-EF 2
g d-2-9hw E)-1,2,34- 8| Ee}3] =2 4172 AR e ) 7] 7 2
d-1-7t2 8 G0 EE Azttt

A 1A (78 98%); 'H NMR (400 MHz, CD;OD) & 8.43 (ddd, J =2.9, 1.5,
0.8 Hz, 1H), 7.54 (ddd, J = 8.6, 4.4, 2.9 Hz, 1H), 7.31 (dd, J = 8.7, 4.4 Hz, 1H), 7.15
(dd,J=7.9, 1.5 Hz, 1H), 6.94 (ddd, J =8.3, 7.4, 1.6 Hz, 1H), 6.69-6.62 (m, 2H), 6.46
(t,J =5.9 Hz, 1H), 4.65 (s, 2H), 4.13-4.06 (m, 3H), 3.82 (t, ] =5.1 Hz, 2H), 3.53 (t, ]
= 5.1 Hz, 2H), 3.12-3.08 (m, 2H), 2.79-2.72 (m, 2H), 1.75-1.66 (m, 2H), 1.45 (s, 9H),
1.13-1.10 (m, 2H).

<A Zo £95 4-((5-EF L2 g -2-) v E)-N-(7) 9 2] ©4- A Wl &)-3 4-
U] 3] = 2 9 35 221 -1(2H)-7} 2 B Apr} o] = [4-((5-Fluoropyridine-2-yl)methyl)-N-
(piperidin-4-ylmethyl)-3,4-dihydroquinoxaline-1(2H)-carboxamide] ] | 2=

7] Al ze] £-8014 Qo3 HE-FE 44((@4-(5-EF L2 g d-2-eh &)-
1,2,3,4-HEe3| B2 54 -7t 2 5 A Sy eh3] 5 2] d-1-7F 2 52 gl o]
E 9| Boc 1S TFAR B R 5 810] 4((5-ZF 29 g ¢-2-2)m e)-N-(3] o 2]
H-4-d W €)-3.4-1] 3] =2 F] 54 12H)- 72 H Aol E & A 23519t

A=A LA (555 25%); 'H NMR (400 MHz, CD;0D) 6 8.43 (ddd, J = 3.0, 1.5,
0.8 Hz, 1H), 7.54 (ddd, J = 8.6, 4.5, 2.9 Hz, 1H), 7.31 (ddd, J = 8.8, 4.5, 0.8 Hz, 1H),
7.17 (dd, J =7.9, 1.5 Hz, 1H), 6.94 (ddd, ] = 8.2, 7.4, 1.6 Hz, 1H), 6.69-6.62 (m, 2H),
4.65 (s, 2H), 3.82 (dd, ] = 5.8, 4.5 Hz, 2H), 3.53 (dd, J = 5.8, 4.5 Hz, 2H), 3.13-3.12
(m, 1H), 3.11-3.09 (m, 3H), 2.67-2.60 (m, 2H), 1.75-1.64 (m, 3H), 1.29-1.15 (m, 2H);
LC/MS ESI (+): 384.3 (M+1).

<A A of] 66> 4-((5-FF 2] 2l l-2-)yu &)-N-(F] 7| 2] ©-4-d | & )-3,4-1] 3]
2= 1QH)- 72 HA o] = 24 2F 1 [4-((5-Fluoropyridin-2-yl)methyl)-
N-(piperidin-4-ylmethyl)-3,4-dihydroquinoxaline-1(2H)-carboxamide oxalic acid salt]

o 34
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[908]

[909]

[910]
[911]
[912]

[913]
[914]

[915]

7] Az £-90 A Aol 4«((5-EF L2 Hd-2¢)HE)-N-(F Al 2] H-4-Y
| €1)-3,4-1] 3| = 2 7 A1 2H)-7FE S A o] = (1.0 B5F)S DCM/EtOH (v/v
4:1,0.7 M)°l] =] 3L oxalic acid (1.0 B)S Wk N of] 37}k 3 40°Col A 5%
b alukate] £ EHA] HQ1th thA] 255 wEo] A A Lo A 44] ) 304 FoF
wHkskal A 7 A E T o e ofAlE| o] ER o] 3 Al H F zlzEho] 4((5-E5F
223 -2-2) e E)-N-(3) #l ] P -4-L W &)-3,4-U] 3| = 2.7 55 221 (2H)- 7}

= H/\]‘U].o] = QN—/\]_OJ% ?]5:}-/\3 o]—?j\q,

r\l || ——

=

3 A 1A (78 57%); 'H NMR (400 MHz, CD;0D) & 8.43 (d, ] =2.9 Hz, 1H),
7.54 (ddd, ] = 8.6, 4.4, 2.9 Hz, 1H), 7.32 (ddd, ] = 8.6, 4.4, 0.7 Hz, 1H), 7.18 (dd, ] =
7.9, 1.5 Hz, 1H), 6.95 (ddd, ] = 8.3, 7.4, 1.5 Hz, 1H), 6.69-6.62 (m, 2H), 4.65 (s, 2H),
3.83 (t,J=5.5Hz, 2H), 3.53 (t, ] = 5.5 Hz, 2H), 3.43-3.39 (m, 2H), 3.15 (d, ] = 6.7
Hz, 2H), 3.00-2.93 (m, 2H), 1.94-1.90 (m, 2H), 1.87-1.82 (m, 1H), 1.47-1.36 (m, 2H).

aael

M0 -9 A A0 67

<A 67> 4-((5-EF 2 23] 2] H-2-) vl ')-N-((1-71 E 3] o] 2] | -4- )y vl | )-
3,4-U] 3| = 27 =41 -12H)- 7} 2 5 AP} o] = [4-((5-Fluoropyridin-2-yl)methyl)-N-
((1-methylpiperidin-4-yl)methyl)-3,4-dihydroquinoxaline-1(2H)-carboxamide] 2] %4

371 Az 9004 QoA 4-((5-FF 2 23] 2 H-2-)Hl E)-N-(3] 7] 2] T -4-
A E€)-34-0] 3] =27 52 12H)- 72 5AO = (1.0 FEhH & HE 2 2|
g} (0.3 M)l 9] 31 sodium triacetoxyborohydride (1.3 &%)} formaldehyde (1.1

gEhS Wi Al o)) A 3A]7F B0t multal gt} wk-S oo B9 A v1ate] HhS S
TR F HERRAGOR 32000 f7]15E Bekl o= AlH, MgSO,=
Az, o3 gt tha 2SE el M =353 ‘”01 A ZALE U S22 e ek
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ERES AME St A7t A AR EL I 2 A oho] 4-((5-EF L2

d-2-2h)weD)-N-((1-#1 & 9] 9 2] ©-4- 2y &)-3 4-1] 3| = 2 7 52 - 12H)- 7L =

Apnto| =5 kAl el T

[916] wE@ A 1A (58 44%); "H NMR (400 MHz, CD;0D) 6 8.43 (ddd, J = 2.9, 1.5,
0.7 Hz, 1H), 7.54 (ddd, J = 8.6, 4.5, 2.9 Hz, 1H), 7.31 (ddd, ] = 8.7, 4.5, 0.7 Hz, 1H),
7.17 (dd, ] =7.9, 1.5 Hz, 1H), 6.94 (ddd, J = 8.3, 7.4, 1.6 Hz, 1H), 6.69-6.62 (m, 2H),
4.65 (s, 2H), 3.82 (dd, J = 5.8, 4.5 Hz, 2H), 3.53 (dd, J = 5.8, 4.5 Hz, 2H), 3.11 (d, ]
= 6.7 Hz, 2H), 2.94-2.91 (m, 2H), 2.30 (s, 3H), 2.09-2.03 (m, 2H), 1.73-1.69 (m, 2H),
1.59-1.52 (m, 1H), 1.34-1.23 (m, 2H); LC/MS ESI (+): 398.3 (M+1).

[917]

[918] [¥H-3-2] 49]
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[919]
/
e
_ 3
\ P e
ZI %
[T g Z
7N °
T
®
= 8
z B
Yt e <za: z
uw z ’;z—xf; @
) e}
7N
N
§ g
&
z
kY
g / e
fmz T
N7 S
H_ N FE K
U z z—e\(\ =
7N °
i"x 7~ e
m}—ﬁ_é iy =
%
(,m‘\ =
[920]

[921]  <AIZE £-10> B E-FE 4-((4(B-EF 225 gl 29w €)-1,2,3,4-H| E}3]
EEA AU 17 AR ) v E)y) of 2 - 1-7h 2 54 9] o] Eftert-Butyl 4-((4-
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[922]

[923]

[924]

[925]

[926]

[927]

[928]
[929]

[930]

((3-fluoropyridin-2yl)methyl)-1,2,3,4-tetrahydroquinoxaline- 1-carboxamido)methyl)p
iperidin-1-carboxylate] ] | %=

71 Azl -85 T A WO R s, 1((G-EF 2] 2 d-2-)v]
2)-1234-H ETS] =2 # = add tfAl Az £3014 14(3-EF =29 2 d-2-
D E)-1,2,34-E| Ects] E2 7] 549 & AFE5He] B ERE 4-(@H(G-ETF &
22w e)-1,234-H Ee}3 =27 524172 S AR &) 3] o) 2
d-1-7t2 54 Yol EE Al 283t

ZEA 2 (578 9%); 'H NMR (400 MHz, CDCl;) & 8.35 (ddd, J = 4.6, 3.0, 1.5 Hz,
1H), 7.37 (ddd, ] =9.7, 8.3, 1.5 Hz, 1H), 7.24-7.20 (m, 1H), 7.08 (dd, J = 7.8, 1.6 Hz,
1H), 7.00 (ddd, J = 8.6, 7.2, 1.6 Hz, 1H), 6.92 (dd, J =8.6, 1.5 Hz, 1H), 6.66-6.62 (m,
1H), 5.37 (t, ] = 6.0 Hz, 1H), 4.69 (d, ] = 1.9 Hz, 2H), 4.14-4.08 (m, 1H), 3.86-3.83
(m, 2H), 3.58 (t, ] = 5.2 Hz, 2H), 3.14-3.10 (m, 2H), 2.72-2.61 (m, 2H), 1.66-1.60 (m,
3H), 1.45 (s, 9H), 1.16-1.07 (m, 3H).

<A o] 68> 4-((3-EF L2y -2 e)-N-(3] ] &) Y -4- D v &)-3 4-

U] 8] = 2 7 = A - 1(2H)-7F 2 5 A}t o] E[4-((3-Fluoropyridin-2-yl)methyl)-N-
(piperidin-4-ylmethyl)-3,4-dihydroquinoxaline-1(2H)-carboxamide] 2] 34

371 Ao 100014 Do B E- Y 4-(4-(3-EF 29 d-29)w E)-
1,2,3,4-B| E8}3| = 2 9] 5417 2 5 Apa) v ey s o) 2] |- 1- 7 2 520 7 o]
E 9| Boc 1S TFAR B H T 0] 4(3-EF 229 g d-2¢9)H E)-N-(I] | &
H-4-A | e)-3,4-1] 3| 22 7] H5 A 1H)- 72 Ao = & A 819 o)

3 A 1A (=& 86%); '"H NMR (400 MHz, CDCl,) 6 8.35 (ddd, 1 =4.6, 3.0, 1.5
Hz, 1H), 7.37 (ddd, J = 9.8, 8.3, 1.5 Hz, 1H), 7.23-7.19 (m, 1H), 7.10 (dd, J = 7.8, 1.6
Hz, 1H), 6.99 (ddd, J = 8.7, 7.2, 1.6 Hz, 1H), 6.92 (dd, J = 8.7, 1.4 Hz, 1H), 6.64 (ddd,
J=7.8,7.2,1.4Hz, 1H), 5.36 (t, ] =5.9 Hz, 1H), 4.69 (d, ] = 1.9 Hz, 2H), 3.84 (dd,
1=6.9, 3.5 Hz, 2H), 3.58 (t, ] = 5.1 Hz, 2H), 3.12-3.08 (m, 3H), 3.07-3.05 (m, 1H),
2.61-2.54 (m, 2H), 1.67-1.60 (m, 3H), 1.15-1.05 (m, 2H); LC/MS ESI (+): 384.3 (M
+1).

<A o] 69> 4-((3-EF 2 23 2] -2 =)-N-((1-# & 3] 7 2] -4- )y wl | )-
3,4-1] 3] = 2 ) 35 2.1 (2H)-7} 2 & A} v} o] = [4-((3-Fluoropyridine-2-yl)methyl)-
N-((1-methylpiperidin-4-yl)methyl)-3,4-dihydroquinoxaline- 1 (2H)-carboxamide] ¢| 3}
g

2g71 A A e 680l A DA 4-((3-EF 2V 2 -2 E)-N-(3] 9| 2] | -4-
v ¥)-3,4-1] 8] = 27 52 12H)- 72 EAo | B (1.0 B Eh) S v ER2 2|
(0.3 M)°l] 3501 31 sodium triacetoxyborohydride (1.3 & %)¥} formaldehyde (1.1 &
)2 Wi Aol A A Bk kst Th W olo] B2 Abstel e %
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[931]

[932]
[933]

2Ru|eo ® 2319 th f7]5S Halel o # Al H, MgSO,E
& 7ke} sloll A st gt Qo xl FALE o] 2 2 v ey e
L3S AHEste] At Al AR vtE I &2 A gt 4-((5-EF L2 Y
H-2-2)El ED-N-((1-H1 & 9] 9 2] -4- 2y W €l)-3 4-1] 3] = = ) =54 - 12H)-7H =
HAprko| B & Al 5T

3 A 314 (578 82%); 'H NMR (400 MHz, CDCL,) § 8.35 (ddd, T = 4.6, 3.0, 1.5
Hz, 1H), 7.37 (ddd, ] = 9.8, 8.3, 1.4 Hz, 1H), 7.23-7.19 (m, 1H), 7.10 (dd, T = 7.8, 1.6
Hz, 1H), 6.99 (ddd, J = 8.6, 7.2, 1.6 Hz, 1H), 6.92 (dd, ] = 8.3, 1.5 Hz, 1H), 6.64 (ddd,
J=178,7.2,1.5Hz, 1H), 5.36 (t, ] = 6.0 Hz, 1H), 4.69 (d, ] = 1.9 Hz, 2H), 3.84 (t, ] =
5.1 Hz, 2H), 3.58 (t, ] = 5.1 Hz, 2H), 3.14-3.11 (m, 2H), 2.85-2.81 (m, 2H), 2.25 (s,
3H), 1.92-1.85 (m, 2H), 1.68-1.64 (m, 2H), 1.51-1.43 (m, 1H), 1.29-1.20 (m, 2H); LC/
MS ESI (+): 398.3 (M+1).

(384 50]
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[934]
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[935] <A g> 1A EF 282123 4-H E} 3] = &2 7] =522 [1-Cyclohexyl-1,2,3,4-

tetrahydroquinoxaline] 2] #| 2=
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[936]

[937]
[938]

[939]

[940]

[941]
[942]

[943]

[944]

[945]
[946]

[947]

[948]

oo mhE A SR A-1,234-HESHS| =2 H 542 5H7] Az g-1
WA g-49] 4-& B3 Adsel )

<Az 4 g-1> N-A| F 234 2.1 E 2 o} J /I [N-Cyclohexyl-2-nitroaniline] 2| #|

™

1-Fluoro-2-nitrobenzene (1 g, 7.09 mmol)Z} cyclohexylamine (842.9 mg, 8.50
mmol)& Z e & N-& 110 °Coll A 6A17F mubeh & A -0 2 WY z}aglnt whs
ol =& F7bste] whg& TR ¥, UER2MToR 23 7SS
BeRQlo g Al H, MgSO,& 312, o] 33k th& 2 el A 5538kt fofxl
TGALE -S4k e ob A H o] E 2 3tE & AR ato] Ay Al A zntE e )
2 GAste] N-AIE 2 2-EZold .8 2| 233t

T34 S1A] (78 99%); 'H NMR (400 MHz, CDCL) 8 8.15 (dd, J = 8.8, 1.7 Hz,
1H), 8.12 (brs, NH), 7.39 (ddd, J = 8.9, 6.6, 1.7 Hz, 1H), 6.87 (dd, J = 8.9, 1.2 Hz, 1H),
6.59 (ddd, J = 8.8, 6.6, 1.2 Hz, 1H), 3.56-3.48 (m, 1H), 2.10-2.01 (m, 2H), 1.84-1.78
(m, 2H), 1.69-1.64 (m, 1H), 1.48-1.29 (m, SH); LC/MS ESI (+): 221.1 (M+1).

<Azl g-2> N'-A|E 232wl All-1,2-t] o} W [N'-Cyclohexylbenzene-1,2-diamine]
o] Az

7] Az g-164 QAR N-A| 2 A2 YEZ o™ (1.6 g, 7.04 mmol)
< EtOAc/MeOH (1:3 = v/v, 20 mL)°ll =<1 % 10% Pd/C (74 mg, 0.70 mmol)2 %
7heto] =aa7b 2 A skl Aol A 6A13F LRSIt BE-E- S celite pad & ©]
gk T 7St stell A 55 ekl ek @i 2l ZAE n-Fibel E ofAlH ol E E 3
E&ARg et Aelvt A AR ntE 1d 9 2 A A ste] N-AlE 23 A wAl-1,2-
tolrl-g Azl
ZkA) @ 2 (=8 86%); '"H NMR (400 MHz, CDCLy) 8 6.80 (ddd, J =7.9,7.2, 1.6
Hz, 1H), 6.72 (dd, T =7.9, 1.6 Hz, 1H), 6.67 (dd, ] = 7.1, 1.3 Hz, 1H), 6.65-6.63 (m,
1H), 3.26-3.19 (m, 1H), 2.10-2.03 (m, 2H), 1.79-1.75 (m, 2H), 1.69-1.63 (m, 1H),
1.44-1.35 (m, 2H), 1.26-1.18 (m, 3H); LC/MS ESI (+): 191.2 (M+1).

<A o] g-3> 1-A] F 232 7] =42, 3(1H,4H)- U] [ 1-Cyclohexylquinoxaline-
2,3(1H,4H)-dion] 9] A %

7] Azl g2el A Dozl N-AE =28 Al Al-1,2-t] o} 7 (1.0 g, 5.26 mmol)
< diethyl oxalate (4.3 mL, 31.53 mmol)®]] =<1 ¥
At g S AL o7 WA T Hkg-ol
H =422 3(1H,4H)-T] &5 Al %3819 o)

3] A 1A (55& 80%); 'H NMR (400 MHz, DMSO-dg) & 11.96 (s, 1H), 7.61-7.59
(m, 1H), 7.19-7.13 (m, 3H), 4.58-4.39 (m, 1H), 2.47-2.37 (m, 2H), 1.83-1.79 (m, 2H),



115
WO 2025/127848 PCT/KR2024/096870

1.70-1.67 (m, 3H), 1.50-1.40 (m, 2H), 1.29-1.19 (m, 1H); LC/MS ESI (+): 245.1 M
+1).
[949]
[950] <Al Zol g-d> 1-A] E 2321123 4-H E 2}8] = 2 7] = 22 [1-Cyclohexyl-
1,2,3,4-dihydroquinoxaline] ] 4|z
[951] A7 Az g-30 A Dol 1A E 284 )5 24| -2 3(1H,4H)- T = (980 mg,
4.01 mmol)< THF (7.0 mL)l] <1 -8 <% of] borane-THF complex (1 M) (24 mL,
24.07 mmol)& Lol A ol A7heE 3, 65 °Coll A 16412 &<t k3l gl T,
W3S Ao ® WA T 55 Hrteto] vEE& FR g 2, 3.3} NaHCO;
TEN o= F3lsto] o d oA H o] ER FES T fU5 S Bl o ® A
2, MgSO, 2 712, o 73 thg- 7S Stell A s %33l t). Aol HAME n-F Al
o olMElo] E EFES ALEste] Ayt AP ARvE 192 G| Ete] -
A Z2E - 1234-HEGS| =2 H 544 E Azttt
[952] T8 9 A (58 91%); 'H NMR (400 MHz, CDCl;) & 6.69-6.62 (m, 2H),
6.55-6.48 (m, 2H), 3.59-3.52 (m, 1H), 3.38 (dd, J = 5.9, 3.5 Hz, 2H), 3.29 (dd, ] = 5.9,
3.5 Hz, 2H), 1.92-1.82 (m, 4H), 1.75-1.69 (m, 1H), 1.50-1.33 (m, 4H), 1.21-1.10 (m,
1H); LC/MS ESI (+): 217.2 (M+1).

[953]
[954] [HF-5-2] 51]
[955]
N N j
Nj N
H R
HA0 g-4 ALAION 70 — 71
[956]

[957] <ALl 70> (4-A F 2 -3,4-1 3 BRI = A1 102H)- ) @- = ) o 2R
1-) ™| B} = [(4-Cyclohexyl-3,4-dihydroquinoxaline- 1(2H)-yl)(4-methylpiperazin- 1 -
ylhmethanone] | 3}/

[958] A7) Alzxel| g4oll A Fofzl 1A EZEA-1234-HES| =2 541 (1.0
TS v F 2 2 (0.3 M)oll 5 o]al TEA (3.0 §8)3} triphosgene (0.6 & &)
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[959]

[960]

[961]

[962]

[963]

[964]
[965]

S 0°Col A 3] H7Fste] 0°col A 1A]17F F <t wRksled ) %%O“ ol TEA
(2.0 &)t l—methylplperazme (1.2 F)& H st
th kg ool 55 H7bste] RS R T HEEEegoR %%6}0 E}
F715& Bl o 2 Al H, MgS0,& 1%, o] 78k th3 7St stell A 558kl tt
doxl FIALE n-Fal/o e ol A e o] E £35S AFE-5te] Aely AP A EnE
e 2 QA EE] (Al E R340 8] = 2] 5 A - 1(2H)- A )(4- v E 3] 2]
ehzl-1-ym e =& A BFl ok

74 Q2 (478 81%); '"H NMR (400 MHz, CDCL) & 6.96 (dd, J = 7.9, 1.6 Hz, 1H),
6.90 (ddd, J = 8.3, 7.3, 1.6 Hz, 1H), 6.70 (dd, J = 7.3, 1.1 Hz, 1H), 6.55 (ddd, J = 8.3,
7.9, 1.1 Hz, 1H), 3.63 (dd, J = 7.3, 1.1 Hz, 2H), 3.37-3.33 (m, 6H), 2.26-2.33 (m, 4H),
2.28 (s, 3H), 1.89-1.81 (m, 4H), 1.73-1.70 (m, 2H), 1.50-1.33 (m, 4H), 1.17-1.13 (m,
1H); LC/MS ESI (+): 343.3 (M+1).

<AA e 71> 4-A 22 A3 4-H8| =2 F 5 4= 12H)- ) 2 d-1-) |
E} +=[(4-Cyclohexyl-3,4-dihydroquinoxaline-1(2H)-yl)(piperidin- 1-yl)methanone] ©]

7] A Aol 707 F Y g i o 2 423515, 1-methylpiperazine T4 piperidine
Abgatol (4-A 22 A-34-H 8 =2 7] 5 A |- 1(2H)- ) (] 9 2 d-1-2) vl

2 A QA (4=& 80%); '"H NMR (400 MHz, CDCL) § 6.94-6.90 (m, 1H), 6.89-6.87
(m, 1H), 6.71-6.69 (m, 1H), 6.55 (ddd, J =7.9, 7.3, 1.3 Hz, 1H), 3.61 (dd, ] = 5.9,
4.8 Hz, 2H), 3.36 (dd, ] = 5.9, 4.8 Hz, 2H), 3.26-3.24 (m, 4H), 1.88-1.82 (m, 4H),
1.73-1.69 (m, 1H), 1.53-1.47 (m, 7H), 1.44-1.34 (m, 4H), 1.21-1.11 (m, 1H); LC/MS
ESI (+): 328.3 (M+1).

[HF-5-2] 52]
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[966]

w
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/0 =
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O 4 e T
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fij k\m %i_{.
oo =
g Y3 8 ;%
N/ H =
é* N\ K4
N— =

o)

wo Z

VA

[967]

[968] <A™ h> 1-(B| E2}3] = 2-2H-3}o] §-4-)-1,2,3 4-F| E} 3] =2 7] =52 = [ 1-
(Tetrahydro-2H-pyran-4-yl)-1,2,3,4-tetrahydroquinoxaline] &| #l| 5
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[969]

[970]
[971]

[972]

[973]

[974]
[975]

[976]

[977]

[978]
[979]

[980]

2 ol whE 1-( Evt e Z 2 2H-9Fo] @-4-)-1,2 3 ,4-H E}S| m 2 7] 5 4t
2 8k7] Azl h-1 WA h-49] g & F-8f Al 28kl

<A Z o h-1> N-(2-Y E 2 9] ) e E &} 3] = & 2H-3} o] &-4-0} 71 [N-(2-
Nitrophenyl)tetrahydro-2H -pyran-4-amine] 2] #| &

1-Fluoro-2-nitrobenzene (1.0 & %)#} tetrahydro-2H-pyran-4-amine (1.2 G &)< <
§Hak 892 110 °Col M 6413t muket - 220 2 @ zte gl vhg-ofol =& A
7hato] REGS TR T HEE RO R S5t frlEeS Hepdle g
A=A, MgSO,= &, o #8§ th & 2t stoll A 558kl vk A o3l ZIALE n-8)
Ao ofAlE| o] E Z3 S Abgsto] Aelvt A-l AR vt E I u] 2 A A5t
N £ 2 5ol £ 21 8) = 2. 2. sho] 4.0} 71 & A 25T

T34 314 (578 91%); 'H NMR (400 MHz, CDCL;) 6 8.19 (dd, J = 8.6, 1.6 Hz,
1H), 8.11 (brs, NH), 7.43 (ddd, J = 8.6, 7.0, 1.2 Hz, 1H), 6.88 (dd, J = 8.6, 1.2 Hz, 1H),
6.65 (ddd, J =8.4, 7.0, 1.6 Hz, 1H), 4.06-4.01 (m, 2H), 3.79-3.70 (m, 1H), 3.60-3.54
(m, 2H), 2.11-2.04 (m, 2H), 1.73-1.63 (m, 2H); LC/MS ESI (+): 223.1193.2 (M+1).

<A Z 9] h-2> N'-H| E &} 8] = 2 -2H-3} o ¢h-4-2 )il #1-1 2-t] o} 71 [N'-
(Tetrahydro-2H-pyran-4-yl)benzene-1,2-diamine] 2] #| 2=

A7) Az h-10]4 QoA N-2-Y E &3 ) e E ¢} 8] = 2 -2H-7} o] @-4-0} 1
(1.0 D)2 EtOAc/MeOH (1:3 = v/v, 20 mL)°ll ¥ ¢1 & 10% Pd/C (0.2 T &)< 7
7hato] ¢ Aa7h2 27 skol A Lol A 6A1ZF aLRESE TR WG9S celite pad &2 ©]
gk o3 7S stell A 5 E itk Aol Xl JFALE n-FlAbo E ol M EHl o] E &3
E& ARg st Ayt A9 aEntE 18 9 2 A A sle] N'-H E 23] = 2-2H-3
ol g-4-AyiAl-1,2-t]o}v1-& A =3k Gl ).

ZEA 31 A (75 91%); 'H NMR (400 MHz, CDCL;) § 6.82-6.78 (m, 1H), 6.76-6.73
(m, 1H), 6.71-6.67 (m, 2H), 4.04-3.99 (m, 2H), 3.56-3.49 (m, 2H), 3.48-3.43 (m, 1H),
3.37 (brs, NH2), 3.22 (brs, NH), 2.07-2.01 (m, 2H), 1.58-1.48 (m, 2H); LC/MS ESI
(+): 193.2 (M+1).

<Azl h-3> 1-(H Ee}3] =2 -2H-T}o] @4-A)-1,4-3| =2 F =44 2,3-1] &
[1-(Tetrahydro-2H-pyran-4-yl)-1,4-hydroquinoxaline-2,3-dione] & | 5=

7] Az h-20l A Dol 7 N'-8] E g} 3] = 2-2H-3} o] #-4-2 )Wl Al-1,2-t] o} ¢l
(1.0 @) 2 diethyl oxalate (6.0 &%)l 51 §E-g-9-2 130 °Coll A 24| X} L RE3}
At whg A AL o2 WA F kg S o7 g 7zt 1-(H Ees] =
E-2H-po] eh-4-) 3| E 27 5 A R2,3- T -5 Al 23 3T
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[981]

[982]

[983]

[984]

[985]

[986]
[987]

ZHA 1A (78 70%); "H NMR (400 MHz, DMSO-dg) & 11.99 (brs, NH), 7.68-7.65
(m, 1H), 7.19-7.17 (m, 3H), 4.76-4.69 (m, 1H), 3.98-3.94 (m, 2H), 3.55-3.49 (m, 2H).
2.76-2.66 (m, 2H), 1.66-1.57 (m, 2H); LC/MS ESI (+): 247.1 (M+1).

<Az o] h-d> 1-(F] E2}3] = 2-2H-9Fo] h-4-91)- 1,23 4- | Eg} 8| m 2 7] = 2 e
[1-(Tetrahydro-2H-pyran-4-yl)-1,2,3,4-tetrahydroquinoxaline] | A %

7] Az h-30 A Doj 7l 1-(H| Egtd] =2 -2H-vho] @-4-2) 3| =R F] Ak
2,3-Y< (1.0 B )& THF®) =21 899l 1.0 M borane-THF complex (6.0 & %)<
2o A A3 HEe 7, 65 °Coll A 16413t F ot wRksFl o), w8 A0
2 WA F BS Hrtete] i3S R8I T, E 3} NaHCO, -8 0 2 53}
ato] ol d ofAH | ER FE33 T §715& Bl 02 Al F, MgSO,2E 1%
Cﬂﬂrfﬂ ohg A sholl A E 3T Ao ZALE n-S Ao € ol Al E o] E &
FEs ALEste] Aot A AR vt E 1) 2 A Ste] 1-(H| Eeh 8] = 2 -2H-
o] T-4-9)-1,23 4-HEZ S| =2 5 24- & Azl ).

32 33| (& 79%); "H NMR (400 MHz, CD;0D) § 6.71 (dd, J = 8.1, 1.0 Hz,
1H), 6.62-6.58 (m, 1H), 6.54-6.47 (m, 2H), 4.06-4.01 (m, 2H), 3.89-3.81 (m, 1H),
3.58-3.51 (m, 2H), 3.29-3.28 (m, 2H), 3.27-3.24 (m, 2H), 1.88-1.78 (m, 2H), 1.72-1.67
(m, 2H); LC/MS ESI (+): 219.2 (M+1).

[HF-&2] 53]



120
WO 2025/127848 PCT/KR2024/096870

[988]
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=
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=

[989]

[990] <A Zd| h-5> B E- L (R)-3-(4-(B| E} 3| = 2 -2H-3] -4-Y)-1,2,3,4-H| E2}
s =2 AA- 1725 A o] 1) 3] F 2 |- 1- 7L 2 554 2] ©] Etert-Butyl (R)-3-
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[991]

[992]

[993]
[994]

[995]

[996]

[997]
[998]

(4-(tetrahydro-2H-pyran-4-yl)-1,2,3,4-tetrahydroquinoxaline- 1 -carboxamido)pyrrolid
in-1-carboxylate] &] Az

71 Az e h-4oll A Dol 1-(H| E} 8] = 2 -2H-9] @-4-9)-1,2,3 4-H E}
SR (1.0 TS HFEE W (0.3 M)oll ¥ o] 3L TEA (3.0 F3) 3}
triphosgene (0.6 & %)S 0 °Coll A 53] H7ste] 0°Col A 1A]E &<t L Rkakad
t}, gk&-ol o] TEA (2.0 & 3)2} (R)-(+)-1-Boc-3-aminopyrrolidine (1.2 &8)& 3 7}
sto] A 2ol A 3A[7F LRk I T Whg- o] & HTbeto] WhgE TR T
SR RYgto R Gl {7158 Bkl o2 Al H, MgSO,= 71x, o]z
U 2 F stell A s Fat vk ol xl ZALE p-Eab/eld ofAlH ol E 8=
Abgste] del7t A9 A RvtEa g9 2 A A sto] B E-E (R)-3-(4-(H| E2}3]
2 0H-9 @#-4-9)-12,34- | ET} 3| = 2 F A -2 R A o) 1) 3] E 2] |-
1-7k2 8 A g o] EE A 233t}

A 34| (& 94%); '"H NMR (400 MHz, CDCL) & 7.08-7.04 (m, 2H), 6.82-6.79
(m, 1H), 6.65-6.62 (m, 1H), 5.28 (d, J = 6.7 Hz, 1H), 4.38-4.32 (m, 1H), 4.10-4.08
(m, 2H), 3.92-3.85 (m, 1H), 3.79-3.77 (m, 1H), 3.73-3.71 (m, 1H), 3.65-3.61 (m, 1H),
3.54-3.48 (m, 2H), 3.39-3.34 (m, 2H), 3.32-3.29 (m, 2H), 3.13-3.10 (m, 1H), 2.15-2.10
(m, 1H), 1.91-1.82 (m, 3H), 1.74-1.71 (m, 2H), 1.44 (s, 9H).

o
to ot

]

<A Z o] h-6> (R)-N-(¥] = 2] 9 -3-2)-4-(8l| E 2} 3] = 2 -2H-3] #-4-9)-3 4-1] 5]
= 2 7 5421 (2H)-7F 2 2 Ak o] = [(R)-N-(Pyrrolidin-3-yl)-4-(tetrahydro-2H-
pyran-4-yl)-3,4-dihydroquinoxaline-1(2H)-carboxamide] | A| 3=

371 Azl h-5014 Xl B EE (R)-3-(4-(H| E v} 8] = 2 -2H-3] &-4-9)-
123 4-HEGS| =R 54 172 EAnto] )i F e d-1-7} 2 54 g o] E ¢
Boc 135S TFAR B H 5 310] (R)-N-(I] &8 H-3-)-4-(E| Eg} 8] = 2-2H-3] &
4-9)-3,4-H 3| =2 F| AR 12H)-7FE BApo| =5 A 2531 T

3 A} 34| (& 84%); '"H NMR (400 MHz, CDCL3) 8 7.13 (dd, T =7.8, 1.6 Hz, 1H),
7.05 (ddd, J = 7.8, 7.5, 1.2 Hz, 1H), 6.80 (dd, J = 8.3, 1.2 Hz, 1H), 6.64 (ddd, J = 8.3,
7.5, 1.6 Hz, 1H), 5.44 (d, J = 6.7 Hz, 1H), 4.35-4.28 (m, 1H), 4.10-4.07 (m, 2H), 3.75
(dd, J = 5.4, 4.8 Hz, 2H), 3.54-3.47 (m, 2H), 3.31 (dd, J = 5.4, 4.8 Hz, 2H), 3.55-3.47
(m, 2H), 3.34-3.18 (m, 2H), 3.17-3.05 (m, 1H), 3.04-2.96 (m, 1H), 2.91-2.87 (m, 1H),
2.23-2.15 (m, 1H), 1.87-1.79 (m, 1H), 1.74-1.66 (m, 2H); LC/MS ESI (+): 331.2 (M
+1).

<Al o] 72> (R)-N-(1-9 & 9] & 2] -3-Q)-4-(B] E &} 3] = 2 -2H-T} o] F-4-)-
3,4-1] 8] = &2 ) 352 -1 (2H)- 7} 2 B AFrf o] = [(R)-N-(1-Methylpyrrolidin-3-yl)-4-
(tetrahydro-2H-pyran-4-yl)-3,4-dihydroquinoxaline-1(2H)-carboxamide] 2] 3+/J
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[999]

[1000]

[1001]
[1002]
[1003]

[1004]
[1005]

[1006]

[1007]

}7] Al Z o] h-6914 @2 (R)-N-(3] & 2] ©-3-)-4-(B| E 2} 3] = 2-2H-9] -
3,4-U 3 ERFASE--1CH)- 7R SAFO] = (1.0 §3H S v E 2 2w
yoll %5©] 31 sodium triacetoxyborohydride (1.3 & %)%} forrnaldehyde (1 1%
A 2o A 31 ZF 2t nlgkaR gl v H}*O‘O”oﬂ & Hrbete] ¥hg-&
sruEo® &5t {7155 Bl o= AlH, MgSO,= X1
o A skol A O:;o]—gix:}'oéo];ﬂ LS Y EE 2 | v ghE

S
(¥ mg o
g v

o
)

ro
o g
o H

ol BN o S
2
%
Sl m

S0 ALg3le] eyl A agntE Ty 2 A A 5he] (R)-N-(1-7 € 3] &
©-3-9)-4-(B E 2} 3] = 2 2H-Fh o] T-4-2)-3,4-T] 8] = 2. 7] 5221 QH)-7H =
sARIRO] =& g sl v

A @ 2 (558 83%); 'H NMR (400 MHz, CDCl;) § 7.11 (dd, 1 =7.8, 1.6
Hz, 1H), 7.03 (ddd, J = 8.8, 7.4, 1.6 Hz, 1H), 6.79 (dd, J =8.8, 1.3 Hz, 1H), 6.63 (ddd,
J=17.8,7.4,13 Hz, 1H), 5.44 (d, ] =7.5, 1H), 4.40-4.32 (m, 1H), 4.1-4.07 (m, 2H),
3.91-3.83 (m, 2H), 3.69-3.67 (m, 1H), 3.54-3.48 (m, 2H), 3.33-3.24 (m, 2H), 2.77-2.71
(m, 1H), 2.58-2.51 (m, 2H), 2.29 (s, 3H), 2.23-2.17 (m, 1H), 1.90-1.80 (m, 2H),
1.75-1.69 (m, 3H), 1.57-1.49 (m, 1H); LC/MS ESI (+): 345.2 (M+1).

[ 541

o,

. . .
L — @3 "**@3

G N ﬂ\——NHBsc O rg\/\"-NHg
H
HZEOL h-4 ROl h-7 2EALOF 73

<A Z ol h-7> B E-FE (S)-(1-(4-(B| E 23] = 2 -2H-3] #-4-U)-1,2,3 4-H| E}
| E 2 =4kl 7F 2 A nbo] 1] F 2] wl-3-<) 7} vl ] o] E[tert-Butyl (S)-(1-
(4-(tetrahydro-2H-pyran-4-yl1)-1,2,3,4-tetrahydroquinoxaline- 1-carboxamido)pyrrolid
in-3-yl)carbamate] 2] Xﬂ z=

7] Az h-59F A gk i o 2 4283515, (R)-(+)-1-Boc-3-aminopyrrolidine
) Al (S)-(-)-3-(Boc- ammo)pyrrohdmee_r AL-g-3he] B E-HE (S)-(1-(4-(B| Eg}s| =
2-2H-9] @-4-)-1,2,34-H E}S| E 2 F 543117 2 5 Abato] 1) 3] E 2] ©l-3-
A)y7hur o) EE A 23T

ofol 1] Al 31| (& 90%); '"H NMR (400 MHz, CDCL;) § 6.92 (ddd, J = 8.5, 7.3,
1.6 Hz, 1H), 6.86 (dd, J =7.9, 1.6 Hz, 1H), 6.74 (dd, ] = 8.5, 1.1 Hz, 1H), 6.59 (dd,
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1=79,7.3, 1.1 Hz, 1H), 4.55-4.52 (m, 1H), 4.14-4.08 (m, 3H), 3.91-3.83 (m, 1H),
3.69-3.67 (m, 2H), 3.55-3.48 (m, 2H), 3.45-3.42 (m, 2H), 3.39-3.36 (m, 2H), 3.07-3.03
(m, 1H), 2.12-2.04 (m, 1H), 1.92-1.80 (m, 2H), 1.77-1.72 (m, 3H), 1.42 (s, 9H).

[1008]

[1009] <A A4l 73> (S)-3-obv] =3 F 2] d-1-A)(4-(B| E e} 8] =2 -2H- 9} o] T-4-
-3 4-1] 3] = 2 7] =52 -1 (2H)- L) vl EF=[(S)-(3-Aminopyrrolidin- 1-y1)(4-
(tetrahydro-2H-pyran-4-yl)-3,4-dihydroquinoxaline-1(2H)-yl)methanone] ¢] 34

[1010] 7] Azl h-70 4 Dozl HE-HE (S)-(1-(4-(Hl Ee}3] =2 -2H-7] #-4-¢)-
1234-HEGS| =27 54817t 2 5 A ko] 53] & 2] ©1.3-2)7}uf v o] E 9
Boc 15%& TFAZR © X2 331 (S)-(3-ol] =3 &8 d-1-¢)(d-(H Eg 3| =2
2H-7}0] #-4-2)-3,4-1] 3| = 2 7] 5 A - 12H)- ) ¥ EF=& 3 3l o

[1011]  =&A 313 (558 70%); '"H NMR (400 MHz, CDCl,) & 6.93-6.87 (m, 2H), 6.73
(dd, T =8.2, 1.3 Hz, 1H), 6.60 (ddd, ] = 7.9, 7.2, 1.3 Hz, 1H), 4.11-4.07 (m, 2H),
3.90-3.82 (m, 1H), 3.76-3.70 (m, 1H), 3.66-3.61 (m, 1H), 3.55-3.42 (m, 4H), 3.39-3.32
(m, 3H), 2.99-2.94 (m, 1H), 1.91-1.81 (m, 2H), 1.76-1.71 (m, 2H), 1.65-1.56 (m, 1H),
1.44-1.37 (m, 2H); LC/MS ESI (+): 331.2 (M+1).

[1012]
[1013] [¥F&2] 53]
[1014]
“ i
o s X Y@x
H &) S
N N
@E ) ) @N\
N — N —_—
o
A A K N
M0 1 Hzoi-1 - i-2 HEo -3~ i-4
[1015]

[1016]  <AIH i> (3,4-U 8] =2 F) = 4=1-12H)- <)@ D) ¥ EF = [(3,4-
Dihydroquinoxaline-1(2H)-yl)(phenyl)methanone] %= =271 %] 2H¢ (3,4-0]3]| =
254 12H)- ) ) Eh= ] Az

[1017] <& @gel] mhE (3,4-H 3] B2 7] =524 12H)- ) D) Bl = 2270 A
3l (34-v3| =2 A 12H)- (A D) ER=S 817] Al 2o i-1 WA 149
HAE Tl Azl

[1018]

[1019] <Azl i-1> HE-PE 42 U3 4-1] 3| =2 =54 12H)- 72 54 o] E
[tert-Butyl 4-benzoyl-3,4-dihydroquinoxaline-1(2H)-carboxylate] | | 2=
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[1020]

[1021]

[1022]
[1023]

[1024]

[1025]

[1026]
[1027]

[1028]

[1029]

[1030]
[1031]

A7 Az c-10A4 Foixl HELE 340 3| =2 7] 54 12H)- 72 54
Y o] E (473.0 mg, 2.02 mmol)E THF (20 mL)°l| =5 ©] 31 benzoyl chloride (141.9
mg, 1.01 mmo)E F7Fete] A 2ol A 3A1F adkat gl wh-g- ool &5 3 7tsto]
S-S £ 8% 3, ¥ 3} NaHCO; 8 02 F3}slo] vlZ 2 a2ugto s 2536
Aot F71ES BElel o g2 Al F, MeSO,&E 7%, o] 73k vt} 743t Ftoll A 5%
stlth DA Xl JFALE n-FAk/e E ol A H o] E £35S AME-3ste] A7t A+
ARvtE Ty 2 JAste] B EE 40 %2U34-1] 3| =29 54 1(2H)-7}
2Ry o] ES A x5t

=A@ ¢ (455 100%); '"H NMR (400 MHz, CDCl3) & 7.88 (d, ] = 8.4 Hz, 1H),
7.49-7.41 (m, 2H), 7.40-7.36 (m, 1H), 7.31-7.27 (m, 2H), 7.05 (ddd, T=8.1, 7.4, 1.5
Hz, 1H), 6.73 (ddd, J = 8.4, 7.4, 1.5 Hz, 1H), 6.60 (d, J = 8.1 Hz, 1H), 4.06 (t,J = 6.0
Hz, 2H), 3.95 (t, J = 6.0 Hz, 2H), 1.57 (s, 9H).

<Al Zd i-2> B E-RE 4-4-ZF 0 2wl 2 Y)-3 4-1] 5| = 2 7 =221 (2H)-

7} 2 54 ¢ o] E[tert-Butyl 4-(4-fluorobenzoyl)-3,4-dihydroquinoxaline- 1(2H)-
carboxylate] 2] A &

A7 Az i-19F 5 Y gk WH 0 2 423835} H, benzoyl chloride 2 4-
fluorobenzoyl chloride & AF&-3t0] B E- 8 4-(4-SF 2 EYU)34-U3| =2
A=A 12H)- 725 A o] EE Al 283t

FA 9 A (455 93%); 'H NMR (400 MHz, CDCL3)  7.89 (d, ] = 8.4 Hz, 1H),
7.46-7.41 (m, 2H), 7.07 (ddd, J = 8.4, 7.4, 1.5 Hz, 1H), 6.99-6.94 (m, 2H), 6.75 (ddd, J
=8.1,7.4, 1.5 Hz, 1H), 6.54 (d, J = 8.1 Hz, 1H), 4.08-4.04 (m, 2H), 3.96-3.93 (m, 2H),
1.57 (s, 9H).

<Al el i-3> (3,4-H 3| =27 =2 -12H)- )@ )Ml B = [(3.4-
dihydroquinoxaline-1(2H)-yl)(phenyl)methanone] 2] A

7] Az i-10]4 Do B ERE 4023 4-1] 3] = 2 7] =41 (2H)-
252 go] EQ] Boc 1S TFAR B H 5 5}0] (34-1] 3] =27 =524 -1(2H)-
Ay A D) Eb=S A 25k

A QA (55 92%); 'H NMR (400 MHz, CDCL,) § 7.47-7.44 (m, 2H),
7.39-7.35 (m, 1H), 7.33-7.29 (m, 2H), 6.87 (ddd, J = 8.3, 7.3, 1.4 Hz, 1H), 6.62-6.57
(m, 2H), 6.38-6.34 (m, 1H), 4.13 (brs, NH), 3.97 (t, } = 5.2 Hz, 2H), 3.54 (1, J = 5.2
Hz, 2H); LC/MS ESI (+): 239.1 (M+1).

<Az i-4> (34-H 3] =252 12H)-9)(@-EF 2 2 9 )W EF=[(3.4-
Dihydroquinoxaline-1(2H)-y1)(4-fluorophenyl)methanone] ] A 2=
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[1032]

A7) A zd 2014 oA HE-FE 4-4-SF 22z Y)-34-T] 3] =2 )
AU-1QH)-7FE2EA G o] EQ] Boc 1F S TFAR B H &
=

gto] 34-H 3| =2
A-10H)-DE-EF o 2l ) els & Az skt

o=y
=

[1033] 3121 314 (578 93%); '"H NMR (400 MHz, CDCLy) & 7.48-7.43 (m, 2H), 7.01-6.96

(m, 2H), 6.87 (d, J=8.4,7.3, 1.4 Hz, 1H), 6.59 (dd, J = 8.1, 1.4 Hz, 1H), 6.54-6.48 (m,

1H), 6.38-6.34 (m, 1H), 4.14 (brs, NH), 3.97 (t, ] = 5.5 Hz, 2H), 3.56 (t, ] = 5.5 Hz,
2H); LC/MS ESI (+): 257.1 (M+1).
[1034]

[1035] [HF&2]

56]
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[1036]

SLlolyR viloly®
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[1037]
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[1038]

[1039]

[1040]

[1041]
[1042]

[1043]

[1044]

[1045]
[1046]

[1047]

<Az i-5> B E- R E (R)-3-(4-HNE£D-1234-HEGS| =2 5 4d 1712
Bl 2y ey 5 2] ©l-1-7F 2 22 ¢ o] E[tert-Butyl (R)-3-((4-benzoyl-1,2,3,4-
tetrahydroquinoxaline-1-carboxamido)methyl)pyrrolidin- 1-carboxylate] ] A| 3=

7] Al ze 304 Dol (3,4-1] 8] =2 ] =54 12H)- )@ F)ml e (1.0
TS v 22 e (0.3 M)oll ¥ o]al TEA (3.0 &8} triphosgene (0.6 &%)
& 0°Col A 1303 A 7tste] 0 °Ccol A 1A17F &<t ngkskglt), vhg-<of] TEA
(2.0 E )9} (R)-1-Boc-3-(aminomethyl)pyrrolidine (1.2 &%) 3 7Fslo] A 20
A 3AIRE kel gl Bhg- o] & HUbsto] vEES TR v S22
S 7 FEaGth F7158 Bkl o2 Al F, MgSO.=2 1%, o] 78k o5 7hst
sloll A 53kl vk Ao Xl ZHALE n-FAb/ol | of Al E o] E £S5 AF8-3to
A7t dela et Edd 9 2 GAste] HE-FE (R)-3-(@-MxEd-1234-HE
e E R A1 st 2R A e)H ey S -1 2 R A g ol EE A 6t
A TH.

B A 313 (& 94%); 'H NMR (400 MHz, CDCl;) & 7.43-7.42 (m, 1H), 7.40-7.38
(m, 3H), 7.34-7.31 (m, 2H), 7.12-7.08 (m, 1H), 6.89-6.83 (m, 2H), 5.39-5.27 (m, 1H),
4.07-4.03 (m, 2H), 3.98-3.94 (m, 2H), 3.55-3.43 (m, 3H), 3.33-3.28 (m, 1H), 3.10-2.99
(m, 1H), 2.50-2.45 (m, 1H), 2.05-1.97 (m, 1H), 1.69-1.60 (m, 1H), 1.46 (s, 9H).

<A o] 74> (S)-4-H 2 U-N-(3¥) & H-3-A v &)-3,4-1] 3] = 2 7] 5 A4 =-1(2H)-
7} 2 & Alvto] = [(S)-4-Benzoyl-N-(pyrrolidin-3-ylmethyl)-3,4-dihydroquinoxaline-
1(2H)-carboxamide] 2] 34

B Az i-501 4 o)Xl HEFE R)-3-(4-Hl2U-1234-HEHS =2
A 72 B A )u e S8 d-1-7t 2 8 A g o] E 9] Boc T1ES TFAR
2R 551 (9)-4-MEU-N-(I] &2 d-3-L v &)-3,4-1] 3] = 2 7] =41 -1(2H)- 7}
ZE Aol B & 3HA skl )

B A 34| (& 92%); "H NMR (400 MHz, CD;0D) & 7.55 (dd, J = 8.3, 1.4 Hz,
1H), 7.46-7.39 (m, 3H), 7.35-7.31 (m, 2H), 7.16-7.10 (m, 1H), 6.85-6.81 (m, 1H),
6.69 (d, J = 8.0 Hz, 1H), 4.09-4.05 (m, 2H), 3.94-3.89 (m, 2H), 3.36-3.30 (m, 1H),
3.23-3.16 (m, 2H), 3.12-3.06 (m, 1H), 2.89-2.85 (m, 1H), 2.59-2.51 (m, 1H), 2.11-2.0
(m, 2H), 1.73-1.66 (m, 1H); LC/MS ESI (+): 365.2 (M+1).

<A el 75> (R)-4-Wl 2 L -N-((1-1 2 9] & 2] d-3-) vl ©)-3,4- 1] 8] = =2 7] =54
&-1(2H)-7} 2 E AF1} 0] = [(R)-4-Benzoyl-N-((1-methylpirrolidin-3-yl)methyl)-3,4-
dihydroquinoxaline-1(2H)-carboxamide] 2| 34

&7 AT e 74004 QAXT (S)-4- 2D -N-(] F ] H-3-L v E)-3,4-1] 5| = =
52 -12H)- 72 B Ao = (1.0 B%) S T E 2 2§ (0.3 M)l o] il
sodium triacetoxyborohydride (1.5 &%)} formaldehyde (2.0 B %) S gl 4 2o
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[1048]

[1049]
[1050]
[1051]

[1052]
[1053]

[1054]

A IAIRE E ot wRksEI T kg oo & Hrtsto] vhg& TR e 5, 1
Hgto 2 &3t 715 .‘i\j/]‘o o2 A, MgSO,& A%, o] 73
SF Btoll A 53ttt ozl LS Y E 2 2 ek £35S Ab
A7t A a2 vtE 19 2 A A sto] (R)-4- M2 U-N-((1-H & 9] Z7
| €l)-3,4-U] 3] = 2 7 &5 22| QH)- 7 2 B Ao = & &4 59l T
A=A 31A] (58 82%); 'H NMR (400 MHz, CD;0D) § 7.52 (dd, J = 8.2,
1.2 Hz, 1H), 7.45-7.39 (m, 3H), 7.35-7.31 (m, 2H), 7.13 (ddd, J = 8.1, 7.5, 1.4 Hz,
1H), 6.88 (ddd, J = 8.2, 7.5, 1.4 Hz, 1H), 6.68 (d, J = 8.1 Hz, 1H), 4.08-4.05 (m, 2H),
3.93-3.89 (m, 2H), 3.27 (d, J = 7.1 Hz, 2H), 2.79-2.75 (m, 1H), 2.65-2.62 (m, 2H),
2.58-2.5 (m, 1H), 2.43-2.39 (m, 1H), 2.36 (s, 3H), 2.09-2.00 (m, 1H), 1.66-1.58 (m,
1H); LC/MS ESI (+): 379.1 (M+1).
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<Azl i-6> HE- P E 44T F 2N LEN)1234-F Eete] m 2 ) 52
- 1-7F2 5 A 5 v o) 2] |- 1-7} 2 352 7)) o] E[tert-Butyl-4-(4-(4-fluorobenzoyl)-
1,2,3,4-tetrahydroquinoxaline- 1-carboxamido)piperidin- 1-carboxylate] 2] #| 2

A7 Al ze 4ol A dold 3.4-T] 8 B2 F 5 4R-12H)-)@-EF L 29d)
W EHE (1.0 B8) S v 2 2|6 (0.3 M)oll ¥ °]31 TEA (3.0 9%)3} triphosgene
0.6 TS 0°Coll A 3] H7Fske] 0°Col A 1A]3F FoF nukalglt), vhk-g-of

| TEA (2.0 B%)$} 1-Boc-4-aminopiperidine (1.2 B 3)S & 718lo] 220 A 34]
P wRkEATE jEE- o] E-& Hbeto] vhES FRe F U EFEE Mo S
2ok lth f715& Bepl 02 Al F, MgS0,E 712, o] 78k vk 7St 3ol A
Z3 T Aozl ZALE n-EAb/ol e ol A EHl o] E 3 E-& A3t A7t
da2ntE Y2 A st HE- LY 4-4-@G-SF L2 Y)-1,2,3,4-E
e Em A1 st 2R Ab ) g el -7t 2 R A g o] EE Al 2813
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[1055] 312} 314 (=& 96%); 'H NMR (400 MHz, CDCl;) 6 7.42-7.37 (m, 3H), 7.10
(ddd, ) =8.0, 7.4, 1.5 Hz, 1H), 7.02-7.08 (m, 2H), 6.88 (ddd, J = 8.4, 7.4, 1.5 Hz, 1H),
6.78-6.76 (m, 1H), 5.01 (d, J = 7.6 Hz, 1H), 4.13-4.05 (m, 4H), 3.97-3.87 (m, 3H),
2.92-2.85 (m, 2H), 2.01-1.96 (m, 2H), 1.45 (s, 9H), 1.39-1.29 (m, 2H).

[1056]

[1057] <AA ] 76> 4-(4-ZF 22 Z)-N-(¥] 7| 2] H-4-)-3 4-1] 3] = &
=2 - 1(2H)- 7} 2 & A}nf o] = [4-(4-Fluorobenzoyl)-N-(piperidin-4-yl)-3,4-
dihydroquinoxaline-1(2H)-carboxamide) 2] $+4d

[1058] 7] Alzel i-6014 Aol (FE-HE 4-4-(4-ZF22WEY)-1,2,34-H E}
sl 2 54 172 EA B3l o g d-1-7F 2 54 g o] E9] Boc 135S TFA
2 H9H 33 4-4-EFLEMEL-N-(T] | 0] 11-4-Y)-34-T] 3| =2 54k
12H)-7F2 5 A kol =& Al &kl ).

[1059] &1} 314 (4= 87%); 'H NMR (400 MHz, CD;0D) 6 7.55 (dd, J = 8.3, 1.1 Hz,
1H), 7.50-7.45 (m, 2H), 7.13 (ddd, J = 8.2, 7.4, 1.5 Hz, 1H), 7.09-7.03 (m, 2H), 6.83
(ddd, J =8.3,7.4, 1.5 Hz, 1H), 6.66 (d, ] = 8.2 Hz, 1H), 4.07-4.05 (m, 2H), 3.92-3.89
(m, 2H), 3.83-3.76 (m, 1H), 3.14-3.08 (m, 2H), 2.75-2.68 (m, 2H), 1.99-1.96 (m, 2H),
1.58-1.48 (m, 2H); LC/MS ESI (+): 383.3 (M+1).

[1060]
[1061] [¥F-&2] 58]
[1062]
Ox
Vg
I N J i q:jimkj O\,/\\//
\\,/i N \:/ 2 N)
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~ P
|® ® N
HMZE0 c-3 HZ=oll j-1 M=ol -2
[1063]

[1064]  <AIH j> 1-34-T 3] =2 7] 54 12H)-9)-3- 1 & B 1-2[1-(3.4-
dihydroquinoxaline- 1(2H)-yl)-3-methylbutan-1-one] | A 3=

[1065] < ol whE 1-(34-H 3| =2 A -12H)-)-3- M &5 1-22 817 A
Zol j-1 WA j-22] A& S8l A8kl

[1066]

[1067] <AZ9 j-1> 1-4-N A3 4-T] 3| =2 A=A -1 2H)-Y)-3-H & ek 1-2[1-(4-
Benzyl-3,4-dihydroquinoxaline- 1(2H)-yl)-3-methylbutan-1-one] ¢| #l| 5=
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[1070]
[1071]

[1072]

[1073]

[1074]
[1075]
[1076]

[1077]
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7] Az e-390 1 A1l - E-1,234- Bl Egts| =29 5 4= (1.0 §8) S
THF (0.3 M)°ll =<1 % isovaleryl chloride (1.5 &%)} TEA (2.0 & %)E 0°Coll A
A8 A7 ehar 147 305 SoF wHksE ), vE-g o)) B8 H7lsle] HHS&
TR YIFERIRMFOR FEUTE 715 Bl o= Al H, MgSO,=2
Az, 044%6P th& 28k sholl A 55813l T ‘”0121 ZEAFE -8l 4l/ol E oA H| o]
E S ARE st Aert Al a g ntE L v 2 A Sto] 1-(4-H 2 -3.4-T]
3153?4% A 1(2H)-Y)-3-F E gk 1-2-8 Az 59l o)

A 313 (478 97%); "H NMR (400 MHz, CD;0D) § 7.31-7.28 (m, 2H),
7.24-7.19 (m, 3H), 7.07-6.99 (m, 1H), 6.73 (d, J = 8.3 Hz, 1H), 6.65-6.61 (m, 1H),
4.57 (s, 2H), 3.91 (t, J = 5.5 Hz, 2H), 3.45 (t, ] = 5.5 Hz, 2H), 2.48 (d, J = 7.2 Hz, 2H),
2.07-2.02 (m, 1H), 0.89 (d, J = 6.7 Hz, 6H); LC/MS ESI (+): 309.3 (M+1).

<Az j-2>1-(3,4-H 3] =2 54 12H)-9)-3-# D 8- 1-2-[1-(3,4-
Dihydroquinoxaline-1(2H)-yl)-3-methylbutan-1-one] 2] A %

B Az j-1el A Qo 1-(4-112-3,4-1] 3] Eii’%i”a 1(2H)-
FE-1-2 (1.0 B 5)S MeOH/THF (v/iv=2:1,0.4 M)°l] %<1 3 10% Pd/C (0.5 &
e Wl AT 270 shol] Aol A 1A 7F 304 & ok ksl vEg- ol
celite pad % o] 73} a1 7HSk sloll A 55313l th Aol JFALE n-8 4/ E of Al
HolE Z35-& A-goto] A7t A a=ntE 189 2 A sto] 1-(3,4-11 3]
E 2 A 12H)-Y)-3-H E R e 128 A28k gl o

@A) AL A (558 92.5%); 'H NMR (400 MHz, CD;0D) 6 7.00-6.96 (m, 2H), 6.63
(dd, T =8.1, 1.4 Hz, 1H), 6.59-6.55 (m, 1H), 3.77 (t, J = 5.5 Hz, 2H), 3.37 (, ] = 5.5
Hz, 2H), 2.49 (d, J = 7.2 Hz, 2H), 2.10-2.02 (m, 1H), 0.85 (d, J = 6.7 Hz, 6H); LC/MS
ESI (+): 219.1 (M+1).

2)-3-m g

[HF-52] 59]

O>§ p O
T Y

O»\ /Y/ A s P N
( “\I j ﬁ\/ *\NJ ‘l\(///‘\ ‘/3
7 AN TN
~oNogoe N
Kz -2 HIZE0f -3 ANl 77

<Az j-3> B E- - E 4-((4-G-MEHEF = d)-1,2,34- B ES 3| =2 7]
A7 2 5 Ak oy ey o 2] Y- 1-7F 252 9] o] E[tert-Butyl 4-((4-(3-
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[1078]

[1079]

[1080]
[1081]

[1082]

[1083]

[1084]
[1085]
[1086]

methylbutanoyl)-1,2,3,4-tetrahydroquinoxaline-1-carboxamido)methyl)piperidin-1-
carboxylate] 2| A %=

g7 Azl 201 Dol 1-(3,4-1 3] R A = A R-12H)-)-3- v e
1-2- (1.0 B3 v ZF 2 2% (0.3 M)oll =0 3L TEA (3.0 B3F)3} triphosgene
(0.6 )& 0°Coll A 53] H7Fato] 0 °Cel A 1411t & <F wgkapgict, vh-3-of
o] TEA (2.0 B %)%} 1-Boc-4-(aminomethyl)piperidine (1.2 &%)  7Fsto] 22
o A 3AIZE wkEE It HE-g- ool B8 H7bete] HE-gS TR ¥, U ER R
BoR FEAUT 7152 RANCR AH, MgSO AN, o] 3 T 7
sk alol A 5E ). Ao ALE n-S 4k e ol Hlel o] & E3E & A8 5}
ol Ae7t AR AR EIY TR A ste] HE-YE 4-((4-(3- uﬂ 7= S)-
123,45 E 23] £ 5.9 5 1172 B AL )| )] of ] 917k 2 A o]
E2 gzt

3 A 1A (48 94%); '"H NMR (400 MHz, CD;0D) & 7.55 (d, J = 8.1 Hz, 1H),
7.33-7.24 (m, 2H), 7.16 (ddd, J = 8.1, 7.7, 1.5 Hz, 1H), 4.09-4.04 (m, 2H), 3.95 (t,J =
6.4 Hz, 2H), 3.79 (t, ] = 6.4 Hz, 2H), 3.11 (d, J = 6.6 Hz, 2H), 2.77-2.69 (m, 1H), 2.46
(d, J=7.2 Hz, 2H), 2.08-2.04 (m, 1H), 1.76-1.66 (m, 4H), 1.42 (s, 9H), 1.12-1.03 (m,
2H), 0.85 (d, J = 6.2 Hz, 6H).

<HAl o] 77> 4-3-m 2 F B e )-N-(3] 3] 2] © -4- A vl E)-3 4- 1] 3] = 2 ) =
AH-1(2H)-7F 2 & Alat o] E[4-(3-Methylbutanoyl)-N-(piperidin-4-ylmethy1)-3,4-
dihydroquinoxaline-1(2H)-carboxamide] 2] 34

A7 Az 3o A4 Dozl B E-RE 4(4-G-H e EF e Y)-1,2,34-H ER
2 AU 172 5AM] By eI v gl H- 17 2 5 A g o] E9] Boc T1E&
TFAZ €8 3 510] 4-3-v & B = )-N-(¥] | 2] 1 -4- D v &])-3 4-U] 3| = 2 7] =
A--12H)-7HE BAol = 5 ghAd ek gl vt

olo] ¥ ] A 31A] (4=& 95%); '"H NMR (400 MHz, CD;0D) & 7.57 (d, T = 8.1 Hz,
1H), 7.47-7.19 (m, 2H), 7.16 (ddd, T = 8.1, 7.7, 1.4 Hz, 1H), 3.94 (t, ] = 6.5 Hz, 2H),
3.79 (t, ] = 6.5 Hz, 2H), 3.09 (d, J = 6.4 Hz, 2H), 3.06-3.02 (m, 2H), 2.59-2.52 (m,
2H), 2.45 (d, J = 7.2 Hz, 2H), 2.08-2.02 (m, 1H), 1.73-1.63 (m, 3H), 1.18-1.13 (m,
2H), 0.83 (d, J = 6.2 Hz, 6H); LC/MS ESI (+): 359.0 (M+1).

[RF-&21 60]
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[1087]
[1088]

[1089]

[1090]
[1091]

[1092]

[1093]

[1094]
[1095]

[1096]

M=ol ¢-3 0 k-1 HIZE0l k-2

<AH k> 1-(3,4-U] 3] = 2 A 12H)-)-3,3-t Wl & k- 1-2[1-(3.4-
Dihydroquinoxaline-1(2H)-y1)-3,3-dimethylbutan-1-one]&| A &=

B kg ol whE 1-3,4-T1 3] B2 H =54 -102H)-¢)-3,3-t W gk -2 3|
Az k-1 WA k-29] #4-& F3f Alzxsk3lt

<Al 2ol k-1> 1-(4-MN 2 -3 4-1] 3| = 2 7 =4 -1(2H)-)-3,3-U W D B -2
[1-(4-Benzyl-3,4-dihydroquinoxaline-1(2H)-y1)-3,3-dimethylbutan-1-one] ] #| Z

A7 Az c-390 4 DoH - A-1234-E|ESS| =2 54 (1.0 93
S THF (0.4 M)°ll %<1 3 3,3-dimethylbutyryl chloride (1.5 @%)¢} TEA (2.0 %)
S 0°Coll A H 3] H7Fskar 1A17F 30% & oF ksl o) vE-g- o] 28 3 7St
o HEES TR T UEE R TR ST frlTS BepdloR A3,
MgSO, = %, o] #gk of & 7St etell A 5 ap i vt Ao X XA n-F 4ol d
olAH o] E Z3E-& AMEste] AEl7t A AR vt E1H ] 2 A skl 1-(4-9
A 3403 EE2 54 102H)-Y)-3,3- v v E g 128 Al 2515 U

EE@A Q2 (58 99%); '"H NMR (400 MHz, CD;0D) & 7.32-7.28 (m, 2H),
7.24-7.20 (m, 3H), 7.06-6.99 (m, 2H), 6.68 (dd, J = 8.4, 1.2 Hz, 1H), 6.66-6.61 (m,
1H), 4.57 (s, 2H), 3.91 (t, J = 5.5 Hz, 2H), 3.47 (t, J = 5.5 Hz, 2H), 2.57 (s, 2H), 0.90
(s, 9H); LC/MS ESI (+): 323.3 (M+1).

<Az k-2> 1-3,4-U 3| =2 7] 524 12H)-¥)-3,3- U v & B 1-2[1-(3.4-
Dihydroquinoxaline-1(2H)-yl)-3,3-dimethylbutan-1-one| & #| 5=

7] Az k-1014 Do 7 1-(4-12-3 4-1] 3] = 2 7] 3541 (2H)-Y)-3,3-1]
Wl ek -2 (1.0 D3)S MeOH/THF (v/v =2: 1, 0.4 M)9ll =21 ¥ 10% Pd/C
(0.5 TS ¥ 47k 230 sol] A2 4 14]3F 303 &<t aldksh iy, vt
& NE celite pad® o 73} aL 74 Stoll A 53T DA EALE n-F) A/
g oA H o] E/Z RS AME et delvt Ad ARt E T8 9 2 A A st 1-
(34-T 3| =2 A S AR 102H)-9)-3,3- T W g 1- 25 A 2353l
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[1097] Ax2A 1H (8] 92%); 'H NMR (400 MHz, CD;0D) & 7.03-6.93 (m, 2H), 6.68
(dd, T=8.2, 1.4 Hz, 1H), 6.68 (ddd, ] =8.2, 7.6, 1.4 Hz, 1H), 3.76 (t, ] = 5.5 Hz, 2H),
3.47 (t,J = 5.5 Hz, 2H), 2.58 (s, 2H), 0.98 (s, 9H); LC/MS ESI (+): 233.0 (M+1).

[1098]
[1099] [HF-§2] 61]
[1100]
o o
@:Nj N @NJ
~Poy OA\NAW o)\N/\
. “MNepoo L_NH
HIZEO k-2 HE0f k-3 2lA0l 78
[1101]

[1102] <Az k-3>HE-RE 4(4-G3-UWE el =d)-1234-HESS| =2
HAzm -T2 8 A 53] o] 2} - 1-7F 2 52 1) o] E [tert-Butyl 4-((4-(3,3-
dimethylbutanoyl)-1,2,3,4-tetrahydroquinoxaline- 1 -carboxamido)piperazin-1-
carboxylate] 2] A=

[1103] 7] Alxe] k2004 B 1-(3,4-U] 3] =2 7] 524 =1-1(2H)-¢)-3,3-t] v & -
Eh -2 (1.0 §3)S U EF 2 21 (0.3 M)oll 2] 3L TEA (3.0 @) triphosgene
0.6 F)E 0°Col A 3] H7Fske] 0°Cell A 1A]ZF & 9F nukalgl), vhk-g-of
of| TEA (2.0 @)%} 1-Boc-piperzine (1.2 B 3)-S & 7}5Fo] Ao A 3A] 7k nnk
SEAAT REG Mol & H7bsto] WhEg T5d &, tEFEaveo = 538
ot} 7158 Helol o2 A X, MgSO,2 7%, o] 243k 5 74t sloll A 58}
AT} Aol ZAALE n-Fibeld ol M E| o] E £33 E-S AMgeto] Aelt AH A
2rte gy 2 A ste] HE-RE 4-((4-G-ME R e =)-1234-HEGS| =
2SI 2 AN )T A g3l 1-7 2 A g o] EE Al x5k gl

[1104] A 314 (558 59%); 'H NMR (400 MHz, CD,CN) & 7.38-7.30 (m, 1H), 7.16-7.10
(m, 2H), 7.01 (ddd, 7 =7.9, 6.8, 1.9 Hz, 1H), 3.84 (t, ] = 6.3 Hz, 2H), 3.66 (t, ] = 6.3
Hz, 2H), 3.33-3.31 (m, 4H), 3.23-3.18 (m, 4H), 2.48 (s, 2H), 1.42 (s, 9H), 0.98 (s, 9H).

‘

of
32

ol

[1105]

[1106] <2 A]dl 78> 3,3-t] vl &-1-(4-(F] | &} 7 -1-7} B d)-3,4-1] 3| = 2 7] =
A=-12H)- ) §F-1-2[3,3-Dimethyl-1-(4-(piperazine- 1-carbonyl)-3,4-
dihydroquinoxaline-1(2H)-yl)butan-1-one] | 34

[1107] 737 Az k-394 Dofxl B E-HE 4-((4-G-HE FEF = )-1,2,3,4- B E} 3]
254172 8A By H a2l 1- 7 2 5 A H o] E9] Boc 1wS TFAR
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[1108]

[1109]
[1110]
[1111]

[1112]
[1113]

[1114]

[1115]

[1116]
[1117]

[1118]

g F5te] 33- U E-1-(4-(F) F 2F - 1-7hE d)-3,4- 1] 3] S 2 ) 52 -1 (2H)-
ol ek 1.8 A5l T

A QA (428 74%); "H NMR (400 MHz, CD;CN) & 7.39-7.31 (m, 1H), 7.14-7.09
(m, 2H), 6.98 (ddd, J =7.9, 6.8, 1.9 Hz, 1H), 3.84 (t, ] = 6.3 Hz, 2H), 3.64 (t,] = 6.3
Hz, 2H), 3.21-3.19 (m, 4H), 2.69-2.67 (m, 4H), 2.46 (s, 2H), 0.96 (s, 9H); LC/MS ESI
(+): 345.2 (M+1).

W82 62]
QY\(( > Nj \K o I‘/\K
.
& /[
o ”, N \!/\% 04]*‘\%3/‘\(’\
V’ “Boc N
REC k-2 MM k-4 AAIO 79

<Azl ked> B E-FE 443 3-UI M E e ) 1,2,34-H BB 2 2 9
b 7h = B Ab] 5] )9 o @) Y- 17k 2 20 ] o] E [tert-Butyl 4-((4-(3,3-
dimethylbutanoyl)-1,2,3,4-tetrahydroquinoxaline- 1-carboxamido)methyl)piperidin-1-
carboxylate] 2] Az

A7) Az k-3 FL e 0 2 =831, 1-Boc-piperzine U]’\] 1-Boc-
4-(aminomethyl)piperidine & AFg-3}o] B E-FE 4((4-(3,3-t €& =)-
1,2,34-E| Ec}d] 223 54 €172 5 A ] 5w e 3] o] 2] | -1.- 7}Eié_‘ﬂl°l
EE Azt

3 A 31| (58 93%); '"H NMR (400 MHz, CD;0D) & 7.55 (d, ] = 8.3 Hz, 1H),
7.37-7.21 (m, 2H), 7.18-7.13 (m, 1H), 4.09-4.04 (m, 2H), 3.95 (t, J = 6.4 Hz, 2H), 3.78
(t,J=6.4 Hz, 2H), 3.11 (d, ] = 6.5 Hz, 2H), 2.68-2.64 (m, 2H), 1.95 (s, 2H), 1.76-1.67
(m, 3H), 1.45 (s, 9H), 1.12-1.03 (m, 2H), 0.92 (s, 9H).

<A 79> 4-3,3-C] W & FEF e A)-N-(F) | 2] T -4- LA o] &)-3 4- 1] 3] = 2 )
AU 1QH)- 72 E AR} o] = [4-(3,3-Dimethylbutanoyl)-N-(piperidin-4-ylmethyl)-
3,4-dihydroquinoxaline-1(2H)-carboxamide] 2] 34

7] A zd k4ol A Doj 7 B E-FE 4-(4-33-UHEFEF = U)-1,2,34-HE

g =R 5172 5Am ) eh ] A gl d-1- 72 S A o] E €] Boe L
S TFAR B H 53} 4-3,3-U v & - EF e )-N-(¥) o] 2] ©-4- v €)-3 4-1] 3]
2 A2 1QH)- 72 B Ao =& FFA Sl T

%}
E=8e!
)=
=
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[1119]

[1120]
[1121]

[1122]

3] A 31A] (58 46%); 'H NMR (400 MHz, CD;0D) § 7.59 (d, T = 8.1 Hz, 1H),
7.34-7.20 (m, 2H), 7.18-7.13 (m, 1H), 3.95 (t, ] = 6.4 Hz, 2H), 3.80 (t, J = 6.4 Hz, 2H),
3.20-3.16 (m, 2H), 3.13-3.09 (m, 2H), 2.74-2.67 (m, 2H), 2.53 (s, 2H), 1.81-1.69 (m,
3H), 1.30-1.20 (m, 2H), 0.92 (s, 9H); LC/MS ESI (+): 373.1 (M+1).

&7 AA & F Al 2d g e ka2 ehr] & 10 Al st &
YAA Aol A, gof shghEn2 gof A o= A= = . o, A A
o

o 12 3= 12 v 5 Ut

[3E1]
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N " ol 23543 -12H)-712 8Allol &
{: gxf«ﬂ@
2

6-22 902 -4-4-E7 0 =8d)-M((1-
ol A= gl als] 2] -4-L)H)-3,4-
o5l =2 ] AN - 1{(2H)-712 B Alofol =
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2 -7 2 B Ahalol

:)\NJ

E})‘ﬁ’\v
4 ¥
@ (A-4-(4-Z3 e zud)-N-(u} S -2-
AN dufe)-3.4-tsl e {4 -1(20)-
j i k=4 Aboto]
o ﬁ/i‘)nﬁﬁ?
5 ¥
4-(4-E3 2 2Hd)-N((1-
@( ) olaxzdald2d-4-Ld)ulF)-3,4-
oy tsle 27 5471 1(2H) -7k BAuto| =
”‘(}Y
S &

N-(NE2zo2dod)-4-(4-
2o vd)-34-t]5| E2 A7
1 Z2H)-7t2 8 Alufol &
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@;f 2By e L )ik
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gy 1(2H)-7h 2B Abutol &
cé\ﬁ*"C)
12 =
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13 { K‘M
N-(x] 25 -4-l)-4- (w2l el -2-o1)-3,4-
) IS, ool 29 S AT 1287k 2 Sabotol =
oy
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) 7t= 8 tojol =
= 3’@ - -
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OF NS
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@:3 ) 3,4-C]5] = 2 7] R A - 1(2H)-
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20 N
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M
O 1(2H)-7t 2 ¥ Aotol =
2 @ (9-N-(1-0l 23 u] g2t -3-2)-4-
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P N :
Q}‘\ﬁ@ WZH)-7t2 B utol =
% >
@(N N-(al ] 5 -4- ) 4- (]2 -2-2)-3 4~
J sl s 2 S A 1(ZH-7ke B Atufol =
24 SN it
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p oo Ft=atutole SAMY
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26 §oN

W

)
e

N-(1-claz 2 uw2]d-4-Y)-4-
(z]2b3l-2-¢)-3.4-tjsl e 2 d it e
HZH)-7t2 2 Aol B

27 N
¥

N-(1-0]laS Pl H-4-YU)-4-(m]2H] -
2-90)-3 4-ris| E 2 AN - [{2H)-
7tz Zalolel T

28 o

olulchE-1-Y-(4-n2hyl-2-9-2,3-
dels 2 AR -1-Y)oiEhtol &

29 {;;

N-(1-t] € n] o2 -4-Y)-4-(x] kAl - 2-
Q)-3 4-c]8] 2 3 kel - 1(2H)-
FHE E] Q ofutol =

30 SN

- affe]H-4-¢-4- (25l -2-F)-
34a-tsl o2 sl 1(2H)-
FrEAdole

31 e

(@-(1-vfE e g2 d-3-g)o e -4~
(H2HEl-2-9)-3.4-tsl s 2 F ¥ T-
H2H-7HE 2R

32 ‘g"“‘“

o

(SH1-ofg el ad-4-g)-4-(s]2}Al-2-
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FIEElQ ool E
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v

(R)-4-9A-N-(a] S2]d-3-9)-3.4-
o]3lC 2 3 ARl -1(2H)-712 B Alalol

O

(B)-4-9x-N-(1-v]gn) &2 d-3-)-
3,4-03| E 2 3 = A2l -1(2H)-
7t2 B AojolC

35 Q
J

(9-(3-otul eal 22 d-1-2)4- -3 4
)5l c 2 7] %Akl - 1(2H)- 2)of e

o

(9-(4-Hd -3 4-T]s] E 2 9 X adel-
W zH)-2)3-(rfgotnix)nl g=ld-1-
A)ulEl

"0

(9-(3-otu] ] g2l -1-2)(4-(2-
Z2Q2HAl)-3 4-t]5| 2 HHARI-
1(2H)- )| Eb=

| o

(9-(4-2-ZEz02WxAl)-34-
]| =2 #] Al - 1(2H)-A4)3-
(tgoto] e )ul gl - 1- ol ER=
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E L 12 . 1%
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HZH)-@)lieh: Fob=itd

O

(9-(4-(4-E2 e =%)-3.4-
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A5 Frbetivh A A =9 A 49 A k5= STELLARIS 5 Confocal Microscope
(Leica)® 213} 31 FITCE 94 A & = a-SMAE Alexa Fluor| Plus 5555 3% A4]
= GAPDHE o] &35to] RE3 e 2 X A4 o8 veplidt). & g ol w
2 33E 591G A ¥4 (A3 =238 758, Linear Mixed Effects Model)
2 S A= T 7 3R 9] a-SMA Y] B A 52 3H7] 3 29 A el sk
AT (A: ICs < 1 uM, B: 1 M < ICs< 10 uM, C: 10 uM < TCsp< 30 uM, D: ICsp.. 30

uM).
3%2]
e Ws ICso e s ICs s e ICso
3 B 29 B 55 A
6 B 31 B 56 C
8 C 33 B 57 D
9 D 34 B 58 A
10 A 36 C 59 A
11 B 37 B 50 C
12 D 38 B 64 A
13 B 39 A 65 C
14 B 41 A 66 A
15 A 42 B 67 D
16 B 44 D 68 D
18 B 46 D 69 B
19 B 47 D 70 B
20 A 51 A 71 B
22 D 52 B 77 D
23 B 53 B 78 D
27 C 54 A 79 D
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Alexa Fluor™ Plus 488 0.2 £ X ¥| = GAPDHE ©| §3}o] =313t 0 24 &
Ao &2 e AT
o] e 3HhEe) ol g F-AE A oA A4
prol Aele Al Es= thea (HEE2) thH] Al 3E W F-
Ao = Wy Th v, 2 oag o] 313k E 41 B 31eHE S10] 3 A el | Al
o 5 A EZ Ul F-9¥l 3o TGF-p1& AelstA] &2 1F 3 vlg 3502
7; 4%k ﬂ} B HWH ﬂ?}%so} TGE- [sloﬂ o] gt F-O_EEJ A4S 3%
L

e
3

K3
E_&n
o

3]
=
[e)
S
LA

rﬂ il

ofr
—1—‘

0
Al

o X
rr
kz

) gFelsl7] 918l a-SMA, Collagen
AE ACTA2 COLIAl mRNAS | % & 284319t} a-SMA
ﬁﬂwxwﬂﬂﬂﬂﬂﬂEﬁ°OHﬂfﬂﬂﬂiHaSMAﬂ
b Al 32 COLIALT & 4% 8h ¥ a & A4 sto] 41
1o= oA gl
Z+73 73 Al 3£ (Human Hepatic Stellate Cell, HHSC)E -3} 3L,
2312 98] ok A ZAA 24X 7 WA AT 1 Fo
3171 913 TGF-B1 (5 ng/mL) 2} §H7| ¥- b o] w2 3}9h&
F2F Al 3ol 10, 50 uMA 484 ZF &<k 2 2] gk - v = mh3
5} qRT-PCRS =35ttt 2 ¢l 235 &3l ACTA2,
g gagtony seo AR 532 AEeax o

o[
N
dob
ro
p‘ﬂ
o 2T
)
©
éi
U%
o
o
ot
k1
mlm

—
(o
g
(¢]
il
il
r |
s
¥

o] 7t

o N
i o
x

-

2

N

o

Jr

*0,
et~

S

o

X

:10

PR !

o

oy X
‘ﬂ!

;‘oﬁr
N

o My ]

(33HE 51 2 41)
Al E 2 FE RNAE
COL1A1%] mRNA
At

il tlo 1,
N

N !

]
A

i
-
o]



151

WO 2025/127848 PCT/KR2024/096870

[1147]

[1148]

[1149]
[1150]
[1151]

[1152]

[1153]

[1154]

[1155]
[1156]

5= 20f) YpERY vl 7ol qRT-PCRS 53 ACTA2 mRNA & & E2lg 2
I, AT il Abol EFFRIQI TGE-pl1o] A 2] | A Al E = v A 2] o z=koll
H] 3l ACTA2 o] 7] Z7hahgich. ¥k, 2 ke o] s ghE-o] A e]¥ A E=
TGF-B1 A &l 9] g ACTA2¢} COLIA1l mRNA®] W& Z7H7) 5 5= ©
oA ¥ = Ae Geled 7 AT

A7 ARES E Iy e SR EE
A& HolFErh 53], o i St E 5 (51 % EAPRE: % Rk
7191 a-SMA 2] mRNA 288 &34 07 )% 512
O 7 AAS F des BoAFIA

N

)
ol Z
p‘L > o
> £
N W

9

o = M
o 4 mg‘
ol M o
=
=S
il
d
il
(e}
2
o
=
{
=2
o
oA U_>C

—
<
o]
(¢}
tlo

1

,ﬂ
U
et ¢
w

E}. ol wj, A3l A& E g138t7] Y3l a-SMA, Collagen
= ACTA2, COL1Al mRNAE A % & #8331t} 0-SMA
47] A EQJD S s A oAl R mEA R A, a-SMA Y]
]-/‘ﬂ_x_b Collagen Type 13} -2 4§38} @l & Ay A 5f

Ao w ey A g},
WH -9}A| X (Human Renal Fibroblast, HRF)& %53} 1L,
S5 918l D& A7 2ol A 244 ZF v kA Z T 2 F-9)
7] 918t TGF-B1 (5 ng/mL) <} $H7A| & whgof up2 3}3+&
(3}eHE 51 2 41)S Z2F A o) 10, 50 pM A 484 7F B¢t A 2] §F I )
xiu $-E] RNAE $%3}9] qRT-PCRS 3515t} 2§ 235 53] ACTA2,
COL1A19] mRNA 23l okS gelgto 2 i 31352 X8 auts AFstalx s
o:hq,

5= 30 vl vle} o], qRT-PCRS %3 ACTA2 mRNA 3l %2 2l sk 4
7, A F @Al TGE-R10] A 2]l 214 f-ob Al 3 v A 2] o) 5" v] 3]
ACTA2 o] A Z7hahgivh. vhd, B kg o] 81 HE-o] A ¢] ¥ A 3= TGF-
p1 A 2ol 213 ACTA2} COLIALI mRNAQ| ¥Hé 717 55 o4 02 o |
= A gele = At
@'7] ANES 2o & SRt EEol A A R3tE aH R AT
& HolErh 53], & o) & 3EE 51 R4 BF AR F

21 ACTA29} COL1A12] mRNA & & g8 o2 oA 5oz 2%
fFrotE SA R AT 5 A SS BT

0 %Ci re

Fol'

7}

do L 4y
te LI Fo
X

ol
-

o2

-
‘_*-"4
o &
lo
frt
o o
ot S

o

jas

T,

P,L ox 2 FIF ZIO
N

A= o Hdl
4

N~ T

N

ﬂllﬂl to
J

L r

4

g ¥ g o] AR e oA 918 glojn, ¥ g o] ki /]S ioke] B
o] A b A el /% d Aot WA B MAEA o
a4 e A Pz 0 Mol ThsstehiE AL ol e & e Aol



152

WO 2025/127848 PCT/KR2024/096870

eE

o 2 e o] el A 7|5 Al 52 BE el A A Al Aol &
o] obd Z o R osfjafjof gt
[1157]
AP o] 87154
[1158] ¥ gel] up s}9he L= o] 9] oFst 5 o2 3] 8 7hedh & Al fr3he] =4
AR a-SMA H F- gl o] (P 4y B4 0= oA sh= 21 &9l

SHlTt. whebA], g ol whE At e ARk Al i o AlshE

2 zbE A A RA A sl B A3k o 2 A 5o {8350 #ed
ong A o187k el 8



153

WO 2025/127848 PCT/KR2024/096870

47 1]

<l

ah7] g18h2] 12 B A= 315hE, o] 9f YA o] A A, iz o] o] oF8} 4]
° 23] e d

[3}3H2] 1]

R, N

(/\1—7] Q_éi)\] 101]*1,
N, S, 5= 00 H;
Y& O &= SolH;
R C-Cpp2l €4, CrCue Aol E 2L, Cr-Cyl Sl Hl ZAPol E R LA,
39 A 109 RS o] v], 34 141 A 109 3= & H 2a1e] 7], -Co-

(C-Ce] &), 1= -CO-(F2A 0.7 X3 1= v x| 3HH C-C, 9] o}
o],

B71 R Bt ool He Tal, Sezll o2 X3 i B X 3hel C-C

R ol =g o R X3 k= H X 3H Cs-C,9 B H Rol-E X
kel 4= 9l

R,:= g4, = g2 Alo] a;

R, ZREAME JZAH 5 B 69 S A 5= 9lar, o] v A7)
a18] = 3k o] 4] H7}F -NH,, Y Hl € olrl, -NH-(C-Cs¢] &), 3= C,-C
ol &R X8 5 9l
R; 2 R7F 18] & A A &= A9, R FEA AL, B F40]
3, Ry C-C2] Al 22 YZ, C,-C ] Sl H EALO| E 2 Y, -CH-(Cs-
Ceol Atol E 292, 1= -CHy-(Cr-Ce® Bl Bl Z Aol S 2 U 7)o, A7



154

WO 2025/127848 PCT/KR2024/096870

[°d-1-3} 3]

[T 4]

R;©] 8}1} o] 4] Hiz -NHA(C-Cso] &), 3= OG0 LA & X8

o
)\}]\.L

A7) dE B2 ol ZF R s R2ae 7], D H Rl e 77 =
S ZN,S, 2 0= o] Folxl el A e g st o] e el =2 UAE
EIRa= |

A 18ke] Ao A,

A7 Ry 2 REAME A
oA ol WIS S H R

olErety wi, 59 wi

<7

2
==
= -

i

_Y‘i
m1m r*°
O’ U

£%~%lﬂi@ﬂﬁi H7, =S

3% Hl‘l o E= 68l F el AL

| e 2 are] = 21 el 17 WA
2ﬂﬂN”@fO§iﬁlhgﬁ 1°NWXbNﬂﬁ

71 Rs B ﬂﬁﬂﬂ A EE=eY el EA ol 22 Y T 59 =

F o]/¢] H7} -NH,, vy g o}ql, -NH-(C,-C;s

9 %}Z:l) EE% C1 CH E‘@i 82 5= 9l Al SR, o] o] ¢4 o]

&7 Ry 6% ugz’sgc%— 87,69 WEkE & E) 2 el 7], -CH,-o}2, -CH,-
3 e 2ol A}o]%f{_%}@, 6% 3 Eﬂi/\]‘o]ai%}@, -CO—O]-‘-“”, rx
-CO-(C4—C54 %71)3/\1 AVIA 7] 69 WEks S El = are] 7] 2 S H E
ol & st} o] 4ke] NS ¥3Hala, A7) 69 8 2A o] 2R 7l e B}
o] Aol OE X &E= Aol

A7 R, 9] s o)l e] HE sl—iyﬂ_]gi QB 2= 9l Aol HFE o
o A o] YA, Ei= o] 9] oA 0 E B8 TheE 9.

A 138}l glo] A,

A7 RS 69 S 12)7], 690 W FE H v = 312) 7], -CH,-o}, -CH,-
SElRold, iz -CO-C:o) Az EA, o714 7] 69 F S H 2
7] 2 e 2oL ) o] 4o NS _‘13_6‘33]»51,
%l&ﬂﬂ%ﬂ”AH Ao

&7 Rz F40)aL

N

371 R “WHZHE@ﬁﬂﬁs%E% %]ﬂi@ﬂﬁ 47, EE S
A EE 6 WEE dEHEu s FAsta, 47 59 £ 69 dEl2AL
] %*éﬂﬂiﬂﬂ%zﬂaﬂawﬂ%

= REA e, i 440

H,-(Ci&] Aol 287, e -

rr
)
:{o
OF



155

WO 2025/127848 PCT/KR2024/096870

[7d -3} 5]

CH-(C-Ce] 3 B 2Ao] S22 2o W, 7] R,©] Bt o] €] Hi= C\-C,
of U A S 9= A9, R, o9 YA o[ H WA, Eiz o] 9] o
150w 38 7hsa 4.

A1) gojA,

=,

71 gheh] 12 A E = 3RS s/l & o] Folxl el A e of =
shuel, Bhghe, ol o] A o] A A, Bz o] o ofstA o= 5 The gt
ol.

1) (R)-6-EFLE2A4-U-EFLEAY)-N-(¥ EH2-Ad | &)-34-1] 3| =

2 5 AU 12H)- 72 B Ao =
(2) 6-EF L2 4-(4-ZF 229 9)-N-((1-9] iziﬂé.ﬂ 7 2] ¥-4-21ym| &)
34-U 3| =2 54 12H)- 72 S Abrfo] =
(QNWEEJEJﬂ)6gggi4ﬂé$giﬂéﬁﬁqa5§ﬂ
L.;)\l-a] 1(2H) 7]_2 H/\}-U}—O]
Mﬁm¢w§$$iﬂéwwﬂéﬂﬂﬁﬁﬂ 21) 3 4-U] 8] =2 7] = Akl
1QH)-7} 22 A nlo] &

(5) d-(4-Z 2 & T3 I)-N-((1-0] 2 3= 23 1] 7)) 2] 5l 42 ym] €])-3 4-1] 3] =
2524 12H)- 7 2 B Appo] =

(6) N-NEZ2EZZ2 AW ey 4-4-ZF 29| d)-3,4-1] 3| =2 F) =41 (
2H)-7F 2 EApulo] =

(7N (S)-4-d-EF 2o D)-N-(H E}3| =2 F & )3-3,4-U] 3| =2 7 =
A1 2H)-7HE B A o] =

®) (4-Q-F R )3 4-v 3 =27 5 A =-12m)- D)@ E 1)
El+=;

(9) (4-(2-F 2 25 )-3,4-1] 3] = 2.9 35 2 911 2H)- Q) (2 T ] v b
(10) (4-2-2 2250 d)-34-11 8 = 2.9 52120 D) 2Hl-1-2) v
El+=;

(1) ($)-N-(1-0] 232 2.2 3] F 2] ¥1-3-91)-4-(9] 2] ¥12-91)-3,4-1] 8] = 2.9)
A 2H)- 7R B A o] =

(12) (9)-3-0o11] =3 Z 2] - 1-)4-(F] 2] H-2-)-3 4- 1] 3| = 2 5 A9l
12H)-&) M B,

(13) N-(31 3 2] T-4-91)-4-() 2] -2-20)-3.4- V] 3] = 2.9) 3523 -1 2H)- 72
BAjatol =,

(14) (R)-4-(¥) & 1 -2-2)-N-(F] S 8] H1-3-2 | & )-3,4-T] 3] = =2 ) =22 |
2H)-7} 25 ALnfo] =

(15) (R)-4-(9) 2] W-2-91)-N-(¥] B 2] Wl 2- 9 v ) 3 4.0 8] = 7] S Ak |
2H)-7} 25 Alno] =

(16) (R)-4-(3) &) T1-3-21 )-N- (] E 2} 5] = 2 3 24-3-91).3 4. 1] 3] = 8 7 2= 4
H-1Q2H)-7F 2 A o] =



156
WO 2025/127848 PCT/KR2024/096870

(17) N-(N A2 Z 22 v ey 4-(3) 2] ©1-4-9)-3,4-T] 8] = 2.7 52211 2H)-
7tz g Akl =

(18) 4-(5-2F 2 2 g d-2-9)-N-(1-m & 3] o] 2] 4-)-3 4-1] 3| = 2. F)
52 2H)- 7 2B A o] =

(19) (8)-4-(3] &7 -2-)-N-(3] & 2] -3-2)-3,4-1] 3| = 2 7] =5 24 -1(2H)-
7tz Aol =

(20) (8)-N-(1-W & 3] F 2] 1 -3-)-4-(3] 2} 71 -2-)-3 4- U] 3| = 2 #] =5 A -
1CH)-7F=HAbvtol =,

QD ($)-N-(1-0l 22 23] F 2] H-3-)-4-(3] e} 1-2-)-3,4-T] 3| =2 H)

AR (2H)- 72 E A Aol =

(22) ($)-N-(1-0] - 9] & 2]l -3-2)-4-(F] & 11-2-2)-3 4- U] B| = &2 3 =

A-12H)- 725 Aol =y

(23) N-(3 3| 2] D -4-2)-4-(F] 2} X1 -2-4)-3,4-1] 8| = 2 H 5 4=1-12H)-7HE
LApAfol =

(24) N-(1-9 & 9] 9| &) A -4-2)-4-(3) &} -2-9)-3 4-T] 8| = 2 ] =54 =1-12H
-7t EEALEL o] = AR

(25) N-(1-W1 D 9] ] 2] I -4-)-4-(3] 2} 0 -2-9)-3,4- 1] 8| = 22 7 5 4=1-12H
-7t E L ALEL o] = SE = AR

(26) N-(1-©] 2= 32 21 3] 7| 2] Y1 -4-2)-4-(] 2} 71 -2-9)-3,4-T] 3| = &
H-1CH)- 7t =5 Ao =

(27) N-(1-0] 2= - & 1) 7 e | -4- A )-4- (3] 22 -2-)-3,4- 1] 3] =22 3 A el -
12H)-7t 25 Akt =

(28) o] T} 1-Y-(4-3) @ 71 -2-D-2,3-1] B = 2 7 5 4kl ekt o)
o

(29) N-(1-w1 9] 3] 2] 1 -4-)-4-(3] 2 70-2-2)-3,4-V] 3| == F] =52 < -12H
)-7}E.E] Q ofrto] =

(30) 1-v & 3 ) ) 1 4- A 4-(3) 2} 1 2-Y)-3 4-1] 3] = 2 A 52 -1 (2H)-7H
Aol E;

(31) (R)-(1-¥1 & 3] & ©1-3-2) v & 4- (3] 2} 7 -2-2)-3,4- U] 3| = 2 ) 254
H-1CH)-7H A o] E;

(32) (8)-(1-¥1 & 3] o)) 2] W1 -4- 21 )-4-(3) 2} 1 -2-2)-3 4- 1] &) = 2 7 5 Ak
2H)-7}HE| Qoo E;

(33) (R)-4- M A-N-(I] 28] T -3-21)-3 4- U] 8] = 2 A 52U -1 2H)- 7 2 H AL
wjo] =,

(34) (R)-4-MN A -N-(1-W & 3] 2] d-3-2)-34-U] 3| =2 7] =5 A -12H)-7}+
ZHAlAbo] =

(35) (5)-3-011] =3 F 2] W -1-2H)(@- M A3 4-1] 8| = 2 7 522 [ (2H)-Y)
| Bf =5

4
S/
i



157
WO 2025/127848 PCT/KR2024/096870

(36) (5)-(4-MA-34-013]| =2 =AU 12H)-)3-(H e olr] 1) 7] Z 2]

d-o1-2hHH e

(37) (8)-(3-011 =3 Z 2 W-1-)(4-2-ZZ2 L 2 )34 U3 =2 54

H-12H)- ) EF=;

(38) (5)-(4-2-ZE L2 M A)-34-1] 3| = 2 F| =544 = - 1(2H)-)(3-(H E o)1

I EEd-1-)n|

(39) ($)-(3-0}11] =) %F/I H-1-2)4-3-Z2 0 2 H)-3,4-T] 5| = 2 =4k

H-12H)- )| B =

(40) (8)-(4-(3- éio f’a%ﬂ A)-3,4-0] 8| =2 7] 5 A1 (2H)-2)(3-(H E o} 1]

I EFEd-1-)H|

(41) ($)-(3-°}1] quam 1-H)@-4-E22MA)-34-H 5| =2 =54t

A-12H)- ) B = SFrk 24k

(42) (S)-(4-(4-ZE 2N H)-34-1] 3] = 2 H 54 -12H)-L)(3-(ool &2

2goln )T Feld-1-)w EF =

(43) (9)-4-(¥ ] 9-2-%‘1111 E)-N-(¥] 52 §1-3-9)-3 4-1] 8] = 2 9 5 kel ) (

2H)-7} 2 EAlato] =

(44) (S)-N-(1-°] i?%ﬂ%fﬂ H-3-2)-4- (3] g -2-A | €)-3 4- U] 3] = =

F a1 2H)-FH 2 E A nlo] =

(45) ($)-@-otv =3 F 2 9-1-)(4-(F] 2 -2- A W |)-3,4-T] 8| =2 =

A 12H)-<)H EF =

(46) (S)-G-(tvEoln )y Z 2 d-1-)@-(I 2l H-2-L v E)-3 4-T] 3| =

254 12H)- L)W e,

(47) (S)-3-(ol a2 o] ) I F 2] H-1-)(4-(F] ] 1 -2- LA v & )-3,4-1]
S|l =m A5 A-12H)- )M B

(48) ($)-3-(el ol 7] F8 d-1-A)4-(F] 2] H-2- L v E)-3,4-1] 3]

EEEHL“-"LF/] 1(2H) ov)uﬂ};}_}c Q/\ L ﬂ

(49) (5)-(3-(o] - Eotr] )3 F e d-1- )(4—(ﬁlal€-2-%v11%)-3,4-tl 3]

=21 2H)- D)l ERE A2k

(50) ()-(3-(e] &t E ot )3 F 2] d-1-¢d )(4-(-\716]1:4__2_?,3'1:1]%1)_3,4_1:4 3]

T2 52 12H)- L) e e A

(5D (5)-B-(ol g ol )] F 2] H-1-2 )(4 (¥ 2 el-2-d ] El)-3,4-1] 3]

=2 HAA-1CH)- L) ek FrkE kg,

(52) (R)-4-(¥] 2] ¥1-2- v &).N-(9] B 2] 1 -2- 2 ] )3 4- U] ] = 2.7 454t

A-12H)- 7t = F A afo] =

(53) N-(3] 31| 2] -4-2)-4- (Jlalf4 2-A v E)-3,4-1] 8] = 2 9] 54 -12H)-

FhE EAputol =

(54) N-(Z Al k-3-2)-4-(3) &) -2-A v &)-3 4- U] 3] = 2 7] 35 A -1 (2H)- 7}

2 & Apujo]l =



158
WO 2025/127848 PCT/KR2024/096870

(55) NGV 218 A Bh-3-91) 4. (3 2] §12- 90 o B3, 4.1 8] = 2.9) 5 2k 2l
2H)-7} 2 E-A}njo] =,

(56) N-(S- A r-3-2 o] &y-4-(7) 2] ¢ 2- ) wi E])-3,4- T 8] = & ) 2k -
2H)-7} 2 8- A}njo] =,

(57) N-((3-711 & S A 8h-3- 91y El)-4-(3 2] Wl-2- 91 o )3 4. 1) 3] = 2 7] 3
A 12H)- 72 EAPro] =

(58) 4-(3 & H-2- A v E)-N-((F Eo 3] = 25 3-3- ) |’)-3,4- 1 3 = =
A=A -1CH)-7I 2 HA o] =,

(59) (8)-4-(3) 2] §-2-2 v &) N (B E 2} 3] = 2 3 ek-3-2y | €)-3 4-U] 5] =
ZHHAH1CH)- 72 A o] =

(60) (R)-4-(3] 2 T -2- A vl &)-N-((El| E 2} 8] = =2 - 2-3- ) v ©)-3, 4- 1] 3]
© 2 A=A | 2H)-7HE B A o] =

(61) N-(MN Z2Z 2 Z | e)4-(3 ) H-2-A | &l)-3 4-1] 3] = =2 ) =24 -1(
2H)-7} 28 Alnjo] =,

(62) 1-¥1 9 9] 5] 2] Y -4- 2 4-(3) 2] T -2- 2 ] ] )-3 4- T 3] = & ) == 2k |
2H)-7HT A H o] E;

(63) (9)-(1-1 e 3] 3 2] H-4-D)-4-(F) A 2-LA | &])-3 4-1] 3| = =2 7] =4k
H-1Q2H)-7HHE Q0] o] E;

(64) (R)-(1-H ¥ E2)d-3- ) 43 2] H-2- D | E)-3,4-U] 3] = 2 )
=2 1CH)-FH A E 0 E;

(65) (1-¥ €1 ) ] 2] ¥ -4- 21 )| B -4-(3) ] §-2- 01 ] &])-3 4-T] ] = 2 7] 2= At
H-1CH)-7HE A w0 E;

(66) 4-((5-%‘$giﬂ -2-2hH)H| EEJ)-N-(FJ A7) 1 -4-21 ] €])-3 4-T] 3] =
2= | 2H)- I 2B Al EL o] = & Akt

(67) 4-((5-=F 2. 23 &) -2-dyw &l)-N-((1-1 & 3] 7 2] T -4- )] E)-3,4-
U] 8] = 29 S A1 2H)- 72 B Abrfo] =

(68) 4-((3-Z=F 2. 23 g -2- )y el)-N-(31] 3 &) P -4- L | &])-3 4- 1] 3| =
2524 12H)- 72 B Ao =

(69) 4-(3-35 9.3 2] ¥1-2-91) ] &)-Ne(1-] & 51 51 2] ¥4y ) 3.4-
U] 3] = 2 7 5 AU 1 2H)- 7 2 B Al nfo] =,

(70) (4-M S5 8121-3,4- U1 3] 2= 2 9] 52211 2H)- ) (4- ) & 9] o 241
)l Ep=;

(T1) (4-A 2282 3 4.1] 8 = 2.7 =22l 2H)-2)(¥) 9] 2] 1 -1-20) v &}
ol

(72) (R)-N-(1-¥ & 3] & 2] ©1-3-21)-4-(8l| E &} 8] = 2 -2H-3}o] #-4-)-3 4-
U3 =2 54-12H)- 72 HA o] =

(73) (S)'(?)-O}‘U] iv‘vi' %1—’4 g-l-%)(g‘__(EﬂEa_g—] EE—zH—IL]’O1 %_4_%)_3,4_q
3| =29 Ak 1(2H)- ) v EF



159

WO 2025/127848 PCT/KR2024/096870

[4-17% 8]

P43 11]

(74) (5)-4-H 2 A-N-(3) = 2] |-3-2A | &)-3,4-1] 3] = 2 7] 352211 2H)- 7}
Z&Alufol =,

(75) (R)-4-MZL-N-((1-¥ & 3] Z 2] A -3- v &])-3,4- 1] 3| = 2 7] =2kl
1QH)-7F2 5 Abto] =

(76) 4-(4-EF L2 A-N-(F ¥ ) H4-A)-34-1] 3| =2 F =544
1QH)-7F2 5 Abto] =,

(77) 4-3-H D EF = 2)-N-(F] 3| 2] H-4- L e 63 4- U] 3| = 2 5 Ak -
1QH)-7F2 5 Abto] =,

(78) 3,3-T) W €l - 1-(4-(¥) | &} 7 -1-7} B.d)-3,4- 1] 8] = & ] = A1 (2H)-
Ayt 2

(79) 4-(3,3-H W & - BF = ) -N-(3] 7 2] T -4- A i ] )-3 4- 1] 3] = 2 ) =54k
d-12H)- 7= HA o] =,
Alrgre g 1= A5

&7 252 a-SMA, COLIAL, L F-A & 0 & o] Fo] X ol ] A el
3lf o] o] mRNA = vl d o] kg = A & A= Al 5
HOo® sz, st i 2o oY i A5 oot 24 =

7] A3 B A Q54 Alo] malRle) olate] fEi Al 65
BAARI AL SHOR s, AR5t B B oY £ ARG
0k 3} %] }—/‘6]%.

A7 AR AEe 3 A, B AR A ARl As 5
o Bhiz A4 3} el Ao o i A ok £4E

Al9grel] Qlof A,

A7l A AFE A A AR, AR s, HEA AW
T, A& B v g EA] AR, vlo] 2 2 ZFYY (viral hepatitis) ,
A7FA A9 119, 2 A s SRR o o] Folxl ol A A e st o]
AR AE SO o=, AF3t I deHo ol B X 58 oFsh
A=

Agahell Lo A,

A7 A Ak i AskE A AR, 2] A1 A 3 (End-Stage
Kidney Disease; ESKD), @4 41Z* (Diabetic Nephropathy; DN), IgA
A5+ (IgA Nephropathy; IgAN), HIV-¥& A 5= BT x ¥ A 9k A4
%} (Nondiabetic Chronic Kidney Disease), =y 244 A} 7 3} 5 (Focal
Segmental Glomerulosclerosis; FSGS), 7] Al ¥ 3} & A1 Z-F" (Minimal
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