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[0083]

[0084]

[0085]

[0086]
[0087]

[0088]

[0089]

[0090]

[0091]

S=50ol 10-1383239

wgol ad

olgell A Argek wiel o], & 2 3AYE (ol uE-2-dotn| ) v e Y
A& BACE oAl Aol fgetu®m oleh dd Zbg HAghe] o gl Ame] fashy, BACE oA /93
de ez deixl dzdtoln, Ussw 5o NAHPAY Aol o e AR #F&eA AHEE
o}

3o 2 do

wgg YAls] Aok FAF g
ojsl, Arld B AFPdE F3) & WS A8 A

=AY W, B 0] gl 87] Axde] oa @AEE AL opr,

[AA]d] 1] (8S,4S9)-4-(5-methyl-1H-benzo[d]imidazol-2-ylamino)pyrrolidin-3-yl biphenyl-4-carboxylate
(BFE 102)9 Ax

wg;;;

'
BOC

BoC BOC
(A) (B) (D-1) (E-1) (F-1)
o
NH
G1) ‘)-NH o j@[)—NH 0
—_— —_— H
doc H
(101) (102)

9A1: B3E BY A=

FA1E] W (WO 2009/ 153554) .= 3}gHE A (3.0 g, 16.2 mmol) S SIEHIEZ(10 mL)ell Folx (R,R)-N,N'-H] X
(3,5-H|2-H E-Reag)d g d)-1, 2-Alo] F 2 Alt}ololu] =T 5 (111) F=Zdo|= (0.2 g, 0.3 mmol)ZS

7heteh. RbE ERHES 303wk & ol EEgWYEA et (3.2 ml, 24.2 mmol)E 7St 24A1%F A2eA al
Wtk RhgES s S F dlekE (50 mL)ol FHolal p-EFFAEEA (1 g) & Wil 30 soF wykgheh,  wh
S B0 X3 ERFEAUES F89 (50 mL)S 7183 oE oA HOE (2 X 50 nL)E F& T 3hJEFoR
FES AAS L FHeT. ARES At A @ A2etEady (Fibed opMHolE=2: )2 sty =
T DA ] o AR UL sFE BS EATHSE.0 g, 81 %).

'H-NVR (300 MHz, CDC13) & 4.25 (br s, 1H), 3.93 (br s, 1H), 3.55-3.75 (m, 2H), 3.30-3.50 (m, 2H),
2.05 (br s, 1H), 1.46 (s, 9H).

SA2: 3= D-1¢9 A=

OlIA = 4FE FFE B (221 mg, 0.97 mmol)S HHEE o= (6 mL)ol| =<9 ¥, HAD-4-F 5 I TE
C-1, 230 mg, 1.16 mmol), 1—(3—E]U1]%°]—U]_‘tEE~”)—3—01]97}111] o]u|=(EDC; 223 mg, 1.16 mmol), 4-N,N-Tt]
W eobn| =3 2] (DMAP; 118 mg, 0.97 mmol)S ¥ A2 24A1ZF WHEAI T, 23} BRAEAUER 8o
(20 mL)E 7k F 5 o™ okAHO]E(2 x 20 ml) = %%‘&D}. F715& 0.5N @4k 89 (20 nl), S+

é
x



[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

S=50ol 10-1383239

(20 ML) 2 AlH 5 FUEFOR FEg AASL Ao w50 Aies A7t A ¥ AazvtEadgy (3
Abolld opAlElo] E=5:1) 2 HAste] shehE D-15 AATHE60 mg, 91 %).

'H-NMR (300 MHz, CDCl3) & 1.49 (s, 9H), 3.53-3.87 (m, 4H), 4.23 (m, 1H), 5.36 (m, 1H), 7.27-7.51 (m,
4H) 7.61-7.70 (m, 4H) 8.08 (d, J = 8.4Hz, 2H).
9A3: E3E E-19 Az

3}3HE D-1 (350 mg, 0.86 mmol)S o8-S (10 mL)ol] Ho]3 10% Pd-C (25 mg)S 718 & F2
b wksith, AgolE fl= o3sta, 5% ¢ IRES A 2 @ azRvEady (8
=2:1)E AAso] 3= E-12 U279 mg, 85%).

(3

4 shellA 12
Zhiold obAllH

'H-NVR (300 MHz, CDCl;) & 1.49 (s, 9H), 1.50 (br s, 2H), 3.20-3.30 (m, 1H), 3.41-3.50 (m, 1H), 3.52-

3.69 (m, 2), 3.87 (dd, J = 12.6, 5.3 Hz, 1H), 5.14 (m, 1H), 7.40-7.51 (m, 4H) 7.61-7.70 (m, 4H) 8.09
(d, J = 8.4Hz, 2H).

SGA4: IFPE F-19 A=

3}etE E-1 (270 mg, 0.71 mmol)S UEFEZ=2Zde (10 mL)o] =AF f2-gad)Ro]l 7R ol E(di(2-

pyridyl)thiocarbonate, DPT; 163 mg, 0.85 mmol)<S Wi AbLo|A] 5A17F wHkstt}l, wbe E3ES =311
A7t 24 3 A=2etEag T (kg oAlH o] E=8:1)2 AA Sl 33HE F-15 (255 mg, 85 %) AU,

'H-NMR (300 MHz, CDClz) & 1.49 (s, 9H), 3.21-3.32 (m, 1H), 3.42-3.53 (m, 1H), 3.54-3.69 (m, 2H), 3.90
(m, 1), 5.14 (m, 1H), 7.41-7.52 (m, 4H) 7.60-7.72 (m, 4H) 8.09 (d, J = 8.4 Hz, 2H).
GA5: BFE 1019 A=

398 F-1 (250 mg, 0.59 mmol)& ElEZ}Slol=2F & (4 mL)oll < g0 4-vd-sdd-1,2-to}ql (35
& G-1, 87 mg, 0.71 mmol)®}, Ak3}4=& (HgO; 367 mg, 0.86 mmol)S Wil 60 ColA 12417 wwraic), Wk
EFESAGolE dug oJistal, FFHF (10 mlL)E 718 F oE opAElo]E (10 mL) & FFala SHEF
07 FEE AA F Y wFT. ARES AYst A 3 a=2etEady (kg oA E=1 DR A
Aste] 33HE 1015 AATH205 mg, 70 %).

'H-NVR (300 MHz, CDCl;) & 8.15 (d, J = 6.9 Hz, 2H), 7.67 (d, J = 8.4 Hz, 2H), 7.53 (m, 3H), 7.27 (m,

1H), 6.90 (d, J = 7.8 Hz, 1H), 5.32 (s, 1H), 4.26 (s, 1H), 3.92-3.61 (m, 4H), 2.43 (s, 3H), 1.49 (m,
o).

GA6: FFE 1029 A=

3EE 101 (90 mg, 0.18 mmol)S Y22 (3 mL)ol 9l RO EAF (6 mL)E g1 AL
A 2A1%F nRkgT}E, RE Fes fdstdA % % IN FASIUE #% o2 FA71a, dE olME o]
E(15ml) F&F %, THFF (20 ML= Aﬂéié}ﬂ %&LPE%P_E FES xﬂﬂﬂi 4 wE5dT. RS AE

7b A 3 ARvtEddy (HEazavehvdI=12:1) o2 galste] 33E 1025 AA(70 mg, 95 %).

W oo
rk°1
ok
o
=
lu
fesil _Y&
Hﬂ

I MR (300 MHz, CDClz) & 8.15(m, 2H), 7.72-7.65(m, 4H), 7.63-7.42(m,3H), 7.31-7.22(m, 1H), 6.90(m,

1H), 5.25(m,1H), 4.07(m,1H), 3.55-3.33(m,2H), 3.30-3.26(m, 2H), 2.43(s, 3H).

[AAle] 2]  (3S,4S)-1-acetyl-4-(5-methyl-1H-benzo[d]imidazol-2-ylamino)pyrrolidin-3-y1  biphenyl-4-
carboxylate (& 103)9] A=
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[0106]
[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

SS=50ol 10-1383239

“
g (D " -
\©:H>— ! \C[H% !

N N
04\
(102) (103)

A7) AR 19 @Al A 9 F3HE 102 (13 mg, 31.5 mmol) ¥ Egoe€oldl (6 mL, 43 mmol)S 5 OF
22YE (2 nl)o] el fMo| A FFE (4 mg, 39 mmol)S 7Fsta AL 2417 wRkgith. B ES 7
oF sFeln Azt A ¥ ARnEDYY (UEFR2WEWEre=30:1)&2 AA s 33E 103 I
95 %) .

1H—NMR (300 MHz, CDCl;) & 8.19-8.09 (m, 3H), 7.69-7.62 (m, 4H), 7.50-7.41 (m, 3H), 7.32-7.23 (m, 2H),

6.91-6.90 (m, 1H), 5.67-5.62 (m, 1H), 4.82-4.79 (m, 1H), 4.23-4.01 (m, 2H), 3.87-3.82 (m, 1H), 3.73-
3.69 (m, 1H), 2.77(s, 3H), 2.41(s, 3H).

[AAe] 3] (3S,4S)-1-benzoyl-4-(5-methyl-1H-benzo[d]imidazol-2-ylamino)pyrrolidin-3-yl biphenyl-4-
carboxylate (BEE 104)9] A=

@
i}—Nr| o e \1[::1:59-NH o
H

| AAe] 19] @Al 92 #eE 102 (13 mg, 31.5 mmol)3} Wz FRlo]l=2 A7) AAd 29 5
o oz wEAA F3HE 1045 AATH14 ng, 89 %).

'H-NMR (300 MHz, CDCl3) & 13.0 (brs, 1H), 8.14 (d, J = 8.1 Hz, 1H), 8.09-8.06 (m 2H), 8.03-7.42 (m,

11H), 7.22-6.95 (m, 2H), 6.58-6.53 (m, 1H), 5.70-5.68 (m, 1H), 4.88-4.66 (m, 1H), 4.22-4.01 (m, 2H),
3.82-3.56 (m, 2H), 3.27 (S, 3H).

[AA]d] 4] (8S,4S)-1-(2-methoxy-2-oxoethyl)-4-(5-methyl-1H-benzol[d] imidazol-2-ylamino)pyrrolidin-3-yl
biphenyl-4-carboxylate (3&E& 105)2 A=

&

' &, ' &
S—NH o —_— D—NH o
o o o

N

N
H k?o

(102)
(105) >
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[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

S=50ol 10-1383239

A7) Axe 19 @A D FFE 102 (13 mg, 31.5 mmol)Z e B2 RolAEH O EE A7) AAd 24
TYS Yo R RkEAA 3FE 1055 FATHIL mg, 75 %).

'H-NVR (300 MHz, CDCl;) & 8.17 (d, J = 6.8 Hz, 2H), 7.72 (d, J = 6.8 Hz, 2H), 7.66-7.26 (m, 1H), 7.52-

7.51 (m, 3H), 7.43-7.42 (m, 1H), 7.28-7.26 (m, 1H), 6.92-6.91 (m, 1H), 5.30-5.28 (m, 1H), 4.22-4.20
(m, 1H), 3.81-3.79 (m, 3H), 3.79-3.74 (m, 2H), 3.60 (s, 2H), 3.35-3.32 (m, 1H), 3.15-3.13 (m, 1H),
2.97-2.95 (m, 1H), 2.44 (s, 3H).

[AA o 5] (3S,4S)-tert-butyl 3-(biphenylcarbonyloxy)-4-(5-methoxy-1H-benzol[d] imidazol-2-
ylamino)pyrrolidine-1-carboxylate (&= 106)¢ A=

Meo\[:[NHz
O NH; MeO N Q
o _p S
0] H (o]
I}l N
BOC BOC
(F-1) (108)

2 A FFgE F-13 4-vEA-1, 2-H Aol Tl (33HE -2)5 7] AA]o 19 &
A2t BU3 Wyog wgAl7 FEE 1065 AUt

'H-NVR (300 MHz, CDCl;) & 8.17 (d, J =8.1Hz, 2H), 7.73 (d, J = 8.4 Hz, 2H), 7.52-7.43 (m, 3H), 7.27-

7.26 (m, 1H), 6.97 (d, J = 2.4 Hz, 1H), 5.34 (s, 1H), 4.22 (s, 1H), 3.93-3.58 (m, 7H), 3.84 (s, 3H),
1.52 (m, 9H).

[AA] 4] 6] (3S,4S8)-tert-butyl 3-(biphenylcarbonyloxy)-4-(5-f luoro-1H-benzol[d] imidazol-2-
ylamino)pyrrolidine-1-carboxylate (&= 107)¢ A=

F\[:::I:NHZ
(D w o &
SCN, o (G-3) - \©: S—NH g

S\
(o]
\
I=
S\
(@)

N N
BOC BOC
(F-1) (107)

'H-NVR (300 MHz, CDCl;) & 10.62 (bs, 1H), 8.18-8.18 (m, 2H), 7.73 (d, J = 8.1 Hz, 2H), 7.65 (d, J =

8.1 Hz, 2H), 7.52-7.43 (m, 3H), 7.29-7.28 (m, 1H), 7.10 (d, J = 8.7 Hz, 1H), 6.80 (bs, 1H), 6.80-6.78
(m, 1H), 5.32 (s, 1H), 4.24 (s, 1H), 3.95-3.81 ( m, 3H), 3.70-3.68 (m, 1H), 1.46 (m, 9H).

[AA] 4] 71 (3S,4S8)-tert-butyl 3-(biphenylcarbonyloxy)-4-(5-chloro-1H-benzol[d]imidazol-2-
ylamino)pyrrolidine-1-carboxylate (&= 108)¢ A=

_19_



[0126]

[0127]

[0128]

[0129]

[0130]
[0131]

[0132]

[0133]

[0134]
[0135]

S=50ol 10-1383239

Cl\©:NH2
- NH; et -
seN. o (G-4) . \©: YNH o

“ N 4-

N N
BOC BOC
(F-1) (108)

&7 Al 19 @ B F-13} 4-F22-1 2-dddton
Abst AT WO WEgAIA SI3HE 1085 ATt

f
L
Ny
fetl
Jr
v
ne
o
Lot
ot
Lot
dt
d
ﬁ)
>
Ll
o
N
i

Ale] 19 &

'H-NMR (300 MHz, CDCl3) & 10.56 (s, 1H), 8.18 (d, J = 8.0 Hz, 2H), 7.74 (d, J = 8.3 Hz, 2H), 7.66 (d,

J=17.2Hz, 21), 7.54-7.38 (m, 3H), 7.31 (d, J = 8.3 Hz, 1H), 7.14-7.01 (m, 1H), 5.33 (s, 1H), 4.21
(s, 1H), 3.98-3.56 (m, 4H), 1.52 (m, 9H).

[AA]e] 8] (3S,4S)-tert-butyl 3-(4'-fluorobiphenylcarbonyloxy)-4-(5-methyl-1H-benzol[d]imidazol-2-
ylamino)pyrrolidine-1-carboxylate (Z&E 109)¢] A=

F
F
O@ &)
NH
Ns OH 4o \CENH: N @
(_g B < T e R (- ) B \©:,\;>—N,H 0

N H ©
BOC N
BOC
(B)
(109)

A7 AAle 19] GANRRE AL oA dEE g B 4 -EFF o mvboldd-3-wWl2(EhehE C-2) 0%
7] Al 1e] w2 WA @ase Edd o WeAA Sehe 1098 A
H-NMR (300 MHz, CDCls) & 8.26 (s, 1), 8.06 (d, J = 7.5 Hz, 1), 7.82 (d, J = 7.8, 1H), 7.64-7.52 (m,

3H), 7.29-7.23 (m, 1H), 7.23-7.13 (m, 3H), 6.70-6.80 (m, 1H), 5.33 (s, 1H), 4.25 (s, 1H), 3.94-3.63
(m, 4H), 2.43 (s, 3H), 1.49 (d, J = 14.1 Hz, 9H).

[HA] 9] (3S,4S)-tert-butyl 3-(5-chloro-1H-benzold]imidazol-2-ylamino)-4-(3-
phenoxybenzoyloxy)pyrrolidine-1-carboxylate (3&E 110)9 A=

o

(o)

Cl NH,
o)
Ny OH 1o NH, ©! N
o ©C3_ (G-4) PNH o
_— _ ’ : N % O
N H
BoOC N

(B)

471 AAle 18] GAIRRE 4L oAk &g shghm B 3-dmAMEANSgE C-3) o2 A7) Al



[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

SS50 10-1383239
19] SA2 WA SA4eE gAdR YHOR WeA7|aL, 4-F 221 2-d DAY oI (B 6-4)& ARSShe] Y]
Al 19] @59 FAd Yo WSAA ehe 1108 A
H-NMR (300 Mz, CDCly) & 10.37 (s, 1H), 7.83(d, J = 7.5 Hz, 1), 7.73 (s, 10), 7.51-7.34 (m, 3H),

7.52-7.34 (m, 4H), 7.33-7.15 (m, 3H), 7.11-6.97 (m, 3H), 5.32-5.25 (m, 1H), 4.21-4.11 (m, 1H), 3.95-
3.55 (m, 4H) 1.50 (m, 9H).

[AA] <] 10] (38,4S)-tert-butyl 3-(5-chloro-1H-benzo[d] imidazol-2-ylamino)-4-(3-
phenoxybenzoyloxy)pyrrolidine-1-carboxylate (& 111)¢] A=

o~ )

C'\@:NHZ

N; OH cl N

3 HO NH,

e G
> > » . N %

N H

BOC N

5 BOC

) (111)
A7) DAl 19] GAIZEE AL olx % dHE 3FE B 4-HSAHRAHEEE C-4) 02 HE AV AA4d
19] A2 WA SA49} %0 3 o2 WS A7, 4-F22-1,2-9d Aol (FE G4)S AHEFFY] A
AAd 19 GASSE FLI WRloz ukS A A e 1115 IA

'H-NMR (300 MHz, CDCl3) & 10.60 (s, 1H), 8.06 (d, J = 8.5 Hz, 1H), 7.43 (t, J = 7.87 Hz, 1H), 7.31-

7.20 (m, 2H) 7.13-7.00 (m, 5H), 5.27 (s, 1H), 4.19 (s, 1H), 3.94-3.58 (m, 4H), 1.49 (m, 9H).

[HA4 11] (3S,4S)-tert-butyl 3-(5-chloro-1H-benzol[d]imidazol-2-ylamino)-4-(3-
phenoxybenzoyloxy)pyrrolidine-1-carboxylate (3&E 112)¢ A=

Ny OH .o \©: \
(—S % (C-5) (G-3) >—NH o

N
BOC N
BOC
(B)
(112)

7] AAld 19 dA1IZHE o
Aldll 1] ©HA2 WA @ A4S} &
o] 7] é—J/\] o 19] GA59 F2

= Y3 39E B 4-olaT 2wl (E e C-h vy 4] A
gt kS =7 o 2-1,2-9d Yol (3= G-3)& AHEst
U o WA A Sehe 1128 A0

I
o
frt
T
lo
>
)
k!
n
e

b NMR(300MHz, CDCl3) & 10.62-10.51 (m, 1H) 8.03 (d, J = 7.1 Hz, 2H), 7.36 (d, J=8.2 Hz, 2H), 7.28-

7.23 (m, 1), 7.08 (d, J = 8.8 Hz, 1H), 6.83-6.76 (m, 1H), 5.28-5.27 (s, 1H), 4.21-4.17 (m, 1H), 3.92-
3.86 (m, 3H), 3.69-3.63 (m, 1H), 3.05-2.96 (m, 1H), 1.50 (m, 9H), 1.29 (d, J = 6.9 Hz, 6H).

[HA] 12] (3S,4S)-tert-butyl 3-(5-chloro-1H-benzol[d]imidazol-2-ylamino)-4-(3-
phenoxybenzoyloxy)pyrrolidine-1-carboxylate (Z3E 113)9 A=
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[0146]

[0147]

[0148]

[0149]

[0150]
[0151]

[0152]

[0153]

[0154]

S550ol 10-1383239

F\©:NH2
N; OH F N
] HO NH,
/\—S (C-6) ’ \©:\>_NH
o) > > G3) o N . :0

y ot
N
BOC N
BOC
(B)
(113)

47 ARG 18] BALZRE Qe ofx
7] AAe 19] B2 WA SAls BAT P
Agstel 47] AN 19 BAssE $UE P

Tm
Hi
m&o

BHHE Bah 4-(clM okl =) WA E C-6) o R PE
o L 4-ER e -1 2-A AT b (BT 6-3) S
2 J-SAIA SEHE 1138 AU

I NMR(300MHz, CDCl3) & 10.86 (brs, 1H), 7.95 (d, J = 8.6 Hz, 2H), 7.30-7.27 (m, 1H), 7.11-7.08 (m,

1), 6.82-6.76 (brs, 1H), 6.67 (d, J = 9.0 Hz, 2H), 5.22 (s, 1H), 4.17-4.11 (m, 1H), 3.89-3.57 (m,
4H), 3.09 (s, 6H), 1.50 (m, 9H).

[AA] <] 13] (38,4S)-tert-butyl 3-(5-chloro-1H-benzo[d]imidazol-2-ylamino)-4-(3-
phenoxybenzoyloxy)pyrrolidine-1-carboxylate (& 114)¢] A=

F F N
N “Y—NH
Tl o~ —— e
N - H
H ( S o \
1

N
: SO,
BOC
(112) k/
(114)
A7) AA ] 114 9 S3E 112 (140 mg, 0.28 mmol) S TIEFZ 2 M|k (2 nL)o] B¢l & ExjZRoa
oM EAF (10 mL)E 7F8lar Aol 2A17F wwtetth, W28 FFea ¥3} BXFELAUEF Fgdog F3)
F oY olAHOIE (20 nL)E F& ¥, 74 (20 n)E AHsa s EFOR FES AAs L 2 55
st 1A FES ded, 7] 1A IFES BAAA FA4%o] o wksell AEsEI Tt
A28 A 3FE (25 mg, 65 mmol)S HEFEE (5 nl)ol 52 F 0ToA folAZEHo oyl (12 ml)
I Tageyd FEgols (0.1 M HJIFEdeg&A 0.75 al, 75 mmol)'— 7Vstar 2A17F wwkekt), wks gols
e w2 3 Ay A % aEaEadgy (JFREdeveg=9:1)E AAste 3= 1145 AATH(32
mg, 63 %)

i NMR(300MHz, CDCl;) & 8.01 (d, J = 8.2 Hz, 2H), 7.35 (d, J = 8.2 Hz, 2H), 7.27-7.22 (m, 1H), 7.09-

7.06 (m, 1H), 6.83-6.72 (m, 1H), 5.32-5.31 (m, 1H), 4.33 (d, J = 5.7 Hz, 1H), 3.99-3.85 (m, 3H), 3.65
(m, J = 11.4 Hz, 1H), 3.06-2.95 (m, 3H), 1.91-1.83 (m, 2H), 1.28 (d, J = 6.9 Hz, 6H), 1.03 (t, J =
7.41z, 3H)

[HA] 14] (3S,4S)-tert-butyl 3-(5-chloro-1H-benzol[d]imidazol-2-ylamino)-4-(3-
phenoxybenzoyloxy)pyrrolidine-1-carboxylate (& 115)9] A=
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[0155]

[0156]

[0157]

[0158]

[0159]
[0160]

[0161]

[0162]

[0163]

SS=50dl 10-1383239

A7] A e 1104 & 3= 112 (48 mg, 0.10 mmol ) S 2 HE] T 2F<eE
ZE|=E AFES S ALstaE g7 AAld 13949 FUdd Wyoe s ubEAA 3

mg, 84 %).

r
il
ku
K
o
(11

oo
>
I,
r__):l_“

I NMR(300MHz, CDCls) & 7.90 (d, J = 7.6 Hz, 2H), 7.67-7.54 (m, 5H), 7.26-7.23 (m, 3H), 7.09-7.05 (m,

1H), 6.82-6.76 (m, 1H), 5.23 (d, J = 3.9 Hz, 1H), 4.20 (d, J = 4.8 Hz, 1H), 3.91-3.85 (m, 1H), 3.70-
3.57 (m, 3H), 3.03-2.94 (m, 1H), 1.29-1.25 (m, 6H)

[A A4 15] (3S,4S)-tert-butyl 3-(5-chloro-18-benzold]limidazol-2-ylamino)—-4-(3-
phenoxybenzoyloxy)pyrrolidine-1-carboxylate (ZE 116)¢ A=

\N
F N
F N \©:N\>_NJ’-| O
o o s
N (‘S o

\
|>| SOZ
BOC
(113) (116)

A7) AAd 12004 9o 33HE 113 (24 mg, 0.05 mmol) EF-E A7) AAld 130)4¢ HU3F vhio R ke
7 3FE 1168 AJTH8 mg, 31 %).

I NMR(300MHz, DMSO-ds) & 7.81 (d, J = 8.7 Hz, 2H), 7.34-7.29 (m, 1H), 7.14-7.10 (m, 1H), 7.00-6.96

(m, 1H), 6.74-6.68 (m, 3H), 5.39 (brs, 1H), 4.42 (brs, 1H), 3.88-3.80 (m, 2H), 3.48-3.42 (m, 2H),
3.23-3.03 (m, 2H), 3.0 (s, 6H), 1.73-1.65 (m, 2H), 0.92 (t, J = 7.4Hz, 3H)

[A A4 16] (3S,4S)-tert-butyl 3-(5-chloro-18-benzold]limidazol-2-ylamino)—-4-(3-
phenoxybenzoyloxy)pyrrolidine-1-carboxylate (ZE 117)9 A=

\N—
F N
F N \©:\>_N«H O
\T:::I: 9—-Nr| o_:g:js > ﬁ Z‘ig 0
NS oo

\
|>| SOz
BOC
(113) @
(117)
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[0164]

[0165]

[0166]

[0167]
[0168]

[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

A7) AAld 12604 92 33HE 113 (25 mg, 51.8 mmol) ZH-E] A7) A Ao 13049} &
1

7 33E 1178 I (6mg, 22 %).

'H NMR(300MHz,

1H), 7.07 (dd, J = 2.3 Hz, 9.28Hz, 1H),
Hz, 1H), 4.13 (d, J = 5.3 Hz,
6H) .

1H), 3.87-3.82 (m,

[AAle] 17]
6-methylnicotinate (& 118)¢] A=

NQ OH
N
BOC
(B)
I
2
(G-3)
—_—
N
BOC
(118)

@A 3FE D-29 A=

7] AA ] 19 GAIZEE AL oA = 4FE 3
S

, 4-N,N-Y

CDCly) & 7.91 (d, J = 7.8 Hz, 2H),

6.82-6.76 (m, 1H),

g% B (221 mg, 0.97 mmol)<S
, 6-rlE U= AH(3EE c—7) (159 mg, 1.16 mmol), 1-(3-tiH€o}m] == 2 9)-3-o]| €7} 2 T]o]n|

Jelgolr) =gl (DMAP; 118 mg, 0.97 mmol)S 7}stx
?ﬁ]“ﬁ}%ﬁ$i4E%*?%“(%mU

s==4

10-1383239

7.70-7.65 (m, 1H), 7.61-7.55 (m, 4H), 7.25-7.22 (m

6.57 (d, J=19.0 Hz,
1H), 3.73-3.66 (m, 2H),

20), 5.16 (d, J =4.3
3.57-3.53 (m, 1H), 3.09 (s,

(3S,4S8)-1-( tert-butoxycarbonyl )—4-(5-f luoro-10-benzold] imidazol-2-ylamino)pyrrolidin-3-yl

HedEEot = (6 mL)ol

g0l A 244

74 F ole obAHolE (2 x 20 nl)E FE

ok 7128 0.5N G2k 89 (20 nl), EFF (20 nb)E AH F sRRYEFoR FBS A 7Y ¥
g, AFES A A @ F2vEady (Hikod ofMEHolE=S DR AA S 33E D-25 (330 mg,
b)) DAL},
H NMR (300 MHz, CDCly) S 1.48(9, 9H), 2.64(s, 3H), 3.55-3.86(m, 4H), 4.22(m, 1H), 5.34(m, 1H), 7.24-
7.27(m, 1H), 8.14(dd, J = 8.1, 2.1 Hz, 1H), 9.07(s, 1H).
@GA2: F3IE E-29 A=
3}3tE D-2 (320 mg, 0.92 mmol)& o&hE (10 mL)ol =o]ai Pd-C (10%, 30 mg)& 7}t & FA43FA shollA
12717 kst AglolE w2 ofyslal, F% §r‘ A

HolE=2:1)2 HA sl 3}3HE E-2 (193 mg, 65 D&
H NMR (300 MHz, CDCls) & 1.17(br s, 2H),

1H), 3.65-3.73(m, 2H),
1), 9.07(s, 1H).

GA3: 3FE F-29 Ax
335 E-2 (190 mg,

1.48(9,

0.59 mmol)<

Azt A @ F2utEas] (Hted

3.91(dd, J = 12.6, 5.1 Hz,

gz 2w e (10 mL)d HeF
pyridyl)thiocarbonate, DPT; 136 mg, 0.71 mmol)<S @i AF2o|A 5A17F wykgith. whe Z3&S =
olAlElo|E=6:1)= HA3te] 313&E F-2 (167 mg, 78 B)E LIUT}.

AFES Aegt A B azvEady (4koE ofA
A}t

9H), 2.64(s, 3H), 3.29-3.34 (m, 1H),
1), 7.23-7.27(m, 1H),

3.48-3.50(m,
8.14(dd, J = 8.1, 2.1 Hz,

g2-Fad)Ro] LItH YO E  (di(2-

3haL

gul
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[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

S=50ol 10-1383239

H NMR (300 MHz, CDCls) & 1.48(9, 9H), 2.64(s, 3H), 3.29-3.34 (m, 1H), 3.48-3.50(m, 1H), 3.65-3.73(m,
2H), 4.30(s, 1H) 5.48(m, 1H), 7.25-7.27(m, 1H), 8.12(d J = 8.1Hz, 1H), 9.05(s, 1H).
GA4: 3EE 1189 AZ

SIRHE F-2 (120 mg, 0.33 mmol)S EIEZHSIo|=2Fe (2 nL)d 51 & 4-FF 0 2-1,2-gddr]o}Tl (3}
& G-3) (50 mg, 0.39 mmol)¥}, 2F3l4=2 (HgO; 153 mg, 0.36 mmol)< il 60 °coﬂH 12A12F gk}, wt
S EFES AgolE vz oista, FRHS (10 nL)E 7135 EtOAc (10 nb)E &3}, shjEFoR
Fis AAGE B FEFST. ARES A 2 3 AZ2efEaH (Ao d ol HolE=1I )R G A5}
3}3HE 118 (107 mg, 71 %)= LU},

I NMR(300MHz, CDCls) & 10.3(brs, 1H), 9.17(s, 1H), 8.23(d, J = 7.9Hz, 2H), 7.31(d, J = 8.2Hz, 1H),

7.26(t, 1H), 7.08(d, J =9.5 Hz, 1H) 6.80(brs, 1H), 5.33(s, 1H), 4.24(s, 1H), 3.92-3.63(m, 4H), 2.68(s,
3H), 1.49(s, 9H)

[A A4 18] (3S,4S)-tert-butyl 3-(5-fluoro-18-benzold]limidazol-2-ylamino)-4-(4-(piperidin-1-
y1)phenoxy)pyrrolidine-1-carboxylate (= 119)¢] A=

A0 00 O

N
I - 4

(H-1) (_X H (J-1) Ns o HN, - 6
N
) N [ g ( ﬁ
oo 50 goc goc
B -1
(8 (1) (K1) (L)

H o
N i'.v:
BOC BOC
(M-1) (119)
GAL: FFE [-19 A=x
A7) AA ) 19 GAIRRE d& ol % 43S 3E B (1.0 g, 4.38 mmo)S SFA( 6 mL) &N AlGF 7}

HUYlo]E (1.7 g, 5.25 mmol), lhkﬂ%Ei%(MOM,ISMMU 1,4-98.9 @ﬂ§ﬁ%§WD(L7g
5.25 mmol)& 78tal ofEEo® IAT|AE A F 2 82E3E (Cul; 167 mg, 0.88 mmol)E FH7FstiL b
F Ee 110 TR 7Fgdgth. 9hgES dfolE uﬂCi o3l oE olAlElolE (20 nL)E HojF =t Hr]E
< SHT (2 x 20mL)E MFHsta, Y ERE Fos AAS L Y sHFe. AFRES AT A ¥
Azt (AatoE olAlEolE=7: )R ngﬂo}@ e I-18 4AH(1.2 g, 64 %).

'H-NMR (300 MHz, CDCl3) & 1.47 (s, 9H), 3.48-3.78 (m, 2H), 4.13-4.15 (m, 1H), 4.62 (m, 1H), 6.66 (d, J
= 7.4 Hz, 2H), 7.58 (d, J = 7.4 Hz, 2H).
@A2: B3HE K-19 A=z

3} I-1 (500 mg, 1.16 mmol)S DMSO (1.5 mL)ol| ¢ %

I AYd (3= J-1, 175 mL, 1.74 mmol), L-3
=9 (272 mg, 0.23 mmol), ®AFZE (320 mg,2.23 mmol) S

o
Ha g7 AE AA & Fe 29=3%E (Cul;
22. 2mg, 0.12 mmol)Z 7}8laL 80Col A 2447 wukdie}, WkS-E-S AzlolE 3= ojyalal oE olA|E|o]E



[0187]

[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

[0194]

[0195]

[0196]

[0197]
[0198]

[0199]

S=50ol 10-1383239

(20 i)E R F. #7158 FFF B x 20 ) AXST, FI HEFOE RS AA%D U HEF
o RRES A7 A @ AsvhEads (B obdHolE=5iDE Felste]l $¥E k-1 (220 ng, 49
WE Ath,

1H—NMR (300 MHz, CDClz) & 1.47 (s, 9H), 1.46-1.57 (m 2H), 1.59-2.04 (m, 4H), 3.03-3.06 (m, 4H), 3.51-
3.74 (m, 4H), 4.11-4.15 (m, 1H), 4.59(m, 1H), 6.78-6.81 (m, 2H), 6.82-6.91(m, 2H).

A BFE 1-19 A=

SEE K-1 (220 mg)E WErE (20 mL)ol =<1 &N Z&fF (Pd-C; 10 %, 50 mg)E 7}slal FAaF XA slollA
24A17F wRkgiY, WH3ES AlgolE =R st w5 § ARES A A 3 AZeEaHI(dE of
AEelEmetE=9: )= #gste g3HE L-1 (170 mg, 82%)5 AUTt.

'H-NVR (300 MHz, CDCls) & 1.25 (br s, 2H), 1.467 (s, 9H), 1.38-1.58(m, 2H), 1.67-1.75 (m, 4H), 3.01-

3.03 (m, 4H), 3.18-3.23 (m, 1H), 3.47 (m, 1H), 3.06-3.78 (m, 3H), 4.37 (m, 1H), 6.77-6.80 (m, 2H),
6.88-6.91 (m, 2H).
9A4: FIHE M-19] Az

3t -1 (170 mg, 0.47 mmol)S YlZF2ZZw|Er (10 mL)ol] =<1 Mo t(2-ggd)Ro]7tH Yol E
pyridyl)thiocarbonate, DPT; 133 mg, 0.56 mmol)ZE 7}t 1A]7F wwksith, &S
7} A A 3 E2ulE 799 (EtOAc :Hexane==1:5)2 A A|slo] 3= M-1 (20mg, 52%)S AATt.

945 3FE 1199 A=

o] AE] @ Alold|o]|E FeHE M-1 (31mg, 0.076mmol)S THF (10 mL)ol] =<1 o] 4-ZF o 2-1,2-dddlt]o}ql
(3}3+= G-3, 12 mg, 0.091 mmol)¥ AF3} =& (31 mg, 0.152 mmol)S 2l 60TCoA 12A17F wwkstc}, HE-S

EFES AgolE =R oFsta, FHF (10 nb)E 7k - EtOAc (10 L) 2 FE3a S EFOR F§
S AA F s sEAT. Aies Ak A # AaRvEIRy] (Fihed opAEelE=li DR AAse] 3
$= 119 (20 mg, 52%)& AUt

'H-NMR (300 MHz, CDCl;) & 7.13-6.85 (m, 5H), 6.76 (t, J = 8.9 Hz, 1H), 5.70 (brs, 1H), 4.98-4.78 (m,

1H), 4.58-4.41 (m, 1H), 3.85 (dd, J = 11.7, 5.2 Hz, 1H), 3.69-3.41 (m, 4H), 3.04 (d, J = 4.3 Hz, 4H),
1.77-1.66 (m, 4H), 1.60-1.30 (m, 11H).

[HA] 19] (3S,4S)-tert-butyl 3-(5~-fluoro-18-benzold] imidazol-2-ylamino)-4- (4~
morphol inophenoxy)pyrrolidine-1-carboxylate (Z3& 120)9] A=

(o]
Q F ~
NH,
® L. N Q
H (J- 1) <
- (63 \©:H>_NH )

'}'
BOC N
(1-1) BOC

(120)

d7) AAlel 189 WALl A2 FHekE 112 (48 mg, 0.10 mmol) & 2FE IFH Y (33HE J-1) il ZEH
(3= J-2)5 AH8R A Agstare 7] AAld 184 9F sdd o S19E 1208 AT

'H-NVR (300 MHz, CDCls) & 7.21-6.69 (m, 7H), 5.74 (brs, 1H), 5.03-4.77 (m, 1H), 4.60-4.41 (m, 1H),
3.92-3.70 (m, 5H), 3.70-3.42 (m, 3H), 3.13-3.01 (m, 4H), 1.51 (s, 9H).
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[0200]

[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

[0207]

[0208]

[0209]

[0210]

[0211]

[0212]

S50l 10-1383239

[AA 20] (8S,48)-tert-butyl 3-(biphenyl-4-ylmethoxy)-4-(5-f luoro-1H-benzo[d] imidazol-2-
ylamino)pyrrolidine-1-carboxylate (ZFE 121)9 Az

SRV RN NG

BOC éOC l .

(B) (o-1) (P-1) (@-1)

&
\©: /©:/>—NH o O

(G 3)
BOC
(121)

A1 3FE 0-1¢9 A=

A7) AN 19 A IRRE d& ol r d4FL 3 %L‘j B (500 mg, 2.19 mmol)& N,N-tjHe ¥ Eoluj= (10

mL)ol = g FASJUEF (92 mg, 2.30 mmo)E 0ColA 7}l 102 &< wykstt}, 4-B 2 B ojelujo]
é(ﬁ} & N-1, 541 mg, 2.19 mmol)E <= N,N- quﬂ ¥ %o}u}z (2 mD)oll =o], 919 REEE A7t & H
2o A 5AIZF wuksttl, WhSEC A& (20 ml)S 7S olg olAlElo]E (2 x 20 mL)E F&3tal ¢

gl olAE|o]E T

ﬂ}lLﬂ o8 FEE AATH. A w5 ¥ AFes Na]?} A 3 aRvtEady (it
S22 E=10:1:2) 2 Fg3t] = 0-15 LATH(357 mg, 41 %).

' NMR (300MHz, CDCly) & 1.46 (s, 9H), 3.36-3.68 (m, 4H), 3.99-4.05 (m, 2H), 4.60 (m, 2H), 7.32-7.46
(m, 5H), 7.59 (m, 4H).

GA2: 3FgE P-19] AZ

&3E 0-1 (357 mg, 0.90 mmol)E F HEZslo|=2Fa 3l 2
1.08 mmol)E ¥ir Ao 4A7F Wkt whgEo| TR (5 ml)E 7slal A2 Oﬂ/‘i 24417F uRE & o "l
obAEIOIE (2 x 156 nl)E FEF3Ia vl adgo R FiEE AAGT. 7 5% T IFES At
A=utEIHT (oY olAEH | E)R REste] s3E P-15 AUTHS1L mg, 93 %).

(15 mL)oll =% %,
( =]

'H NMR (300MHz, CDCl;) & 1.46 (s, 9H), 3.14 (m, 1H), 3.36-3.50 (m, 2H), 3.60-3.75 (m, 3H), 4.52-4.65
(m, 2H), 7.32-7.48 (m, B5H), 7.58 (m, 4H).

GA3: 3FHE Q-1 A=

71 A1 GA4e Fhe WHO R SEHE P-1 (100mg, 0.27mmol) ZH-H 3H5HE -15 LUTH11 mg,
100 %) .

' ONMR (300MHz, CDCly) & 1.47 (s, 9H), 3.47-3.68 (m, 4H), 4.14 (br s, 2H), 4.63 (m, 2H), 7.33-7.47 (m,
5H), 7.57-7.60 (m, 4H).

SA4: 3FE 1219 Ax

3gHE Q-1 (111 mg, 0.27 mmol)E F4= N N-tuexFoluj= (5 mL)ol =9 %, 4-ZFQ2-1,2-Fddlr]o}
W(33E G-3, 39 mg, 0.29 mmol)E YL 70CAA 2A1ZF wyk & 1-(3-twEoln] =3 2 3)-3-0 & 7} H.r] o]
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[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

S=50ol 10-1383239

u]= (57 mg, 0.29 mmol)E 7}t 70ColA 15417 o wwﬁﬂr. HES-28 ofg oA HOIE (50 mL) 2 #3 +
23} AU ER &9 (50 mL), IN 94k 84 (50 nL), &FE

% AAa. B¢ 5% F ARES AdA A B 2zdEads
'_‘ EO}’O% §]'6LD 121 !:}}\T;}-(97 mg, 71 %) .

20 )R AH F Fauiadgon R

(
(ke e opAlH o] B 2 2 2 H|e=1:6:

I NR (300MHz, CDClz) & 1.48 (s, 9H), 3.42 (m, 2H), 3.65-3.91 (m, 2H), 4.13-4.35 (m, 2H), 4.71 (m,
2H), 6.74 (m, 1H), 7.01 (m, 2H), 7.33-7.47 (m, 5H), 7.58 (m, 4H).

[AA]e] 21] tert-butyl 3-(5-fluoro—-1H-benzold]limidazol-2-ylamino)—4-(4-isopropylbenzyloxy)pyrrolidine-
1-carboxylate (S}&E 122)9 A=

N; OH \©:

F N
Z—S Br (N-2) (G-3) Y—NH o
> - N :_S
N H
BOC N
BOC
(B) (122)
A7) AAld 19 GAIRHE AL oA e dFE FFE BoRHFEH 4-olhAxzadwld Baulo]=(3gE N-
2)E AHE3 %‘7] Ao 209F FLS WHo R FRHE 1225 A3

' NMR (300 MHz, CDCl3) & 1.26 (d, J = 7.1 Hz 6H), 1.48 (s, 9H), 2.86-3.00 (m, 1H), 3.30-3.46 (m,1H),
3.63-3.87 (m, 2H), 4.07-4.31 (m,3 H), 4.51-4.71 (m, 2H), 6.60-6.86 (brs, 2H), 7.20-7.38 (m, 5H).

[AAlo] 22] 5-fluoro-N-(4-(4-isopropylbenzyloxy)pyrrolidin—-3-yl)-1H-benzold]imidazol-2-amine (3}&E
123)9] A=

F\CE;:)—NE_S 0_5 —_— F\©:§>_N2—SO

N N
BOC
(122) (123)

A7) AAe 214 A& MR 122 (270 mg, 0.58 mmol)E 0TCOlA
(70:30:2.5&3go 10 mL)oll <l 3 Aro]A 2A]7F wutslt), HH-S-ES &
3l & ofd ofAHIOlE (50 mL)E FE3F3 bt avlgoeR S AAST. Ut w5 T AFES At
A azvealy) (YJEFadehvee=10:1)2 ZAste] 3= 1235 AATH200 mg, 94 %).

I NMR (300 MHz, CDCl3) & 1.12 (d, J = 7.1 Hz, 6H), 2.84-2.96 (m, 1H), 3.10(dd, J = 11.3, 4.4 Hz, 1H),

3.21-3.29 (m, 1H), 3.49 (s, 1H), 3.50-3.62 (m, 2H), 4.19-4.29 (m, 2H), 4.60 (s, 2H), 6.78-6.89 (m,
1), 6.93 (dd, J = 8.4, 2.1 Hz, 1H), 7.05-7.13 (m, 1H), 7.18-7.31 (m, 4H).

[AA 23] 5-f luoro-N-((3S,4S)-4-(4-isopropylbenzyloxy)-1-(propylsul fonyl )pyrrolidin-3-y1)-1H-
benzol[d]limidazol-2-amine (3gE 124)9] A=
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s==4

10-1383239
F N
WoLw o
. —— N
H ( S H ( S
N N
H
[0223]

0,8
(123) (124)1
5@ 123 (20.0 mg,

[0224] A7) A A d 2200 4 0.05 mmol)¥} tolaZZ oo}yl (9.50 mL, 50 mmol)S Tl
S22 (10 mL)ol 2REyxd F2ol= (0.1M YZE2de &9 6.00 mL, 60
mmol)S 7}3F ¥ AF ke, RESES Y BE O ARES A
AbioEl olAE|o)E=5:1) 2 AASte] 3}3HE
[0225] 'H NMR (300 MHz

ezt A @ amvEaYy] (3
. CDCLy) & 1.01 (t, J
3.02 (m

= 7.3 Hz, 30
, SH), 3.36 (dd, J = 2.1

, 1.23 (d,J = 7.0 Hz
.1, 11.5 Hz,
4.19-4.25 (m, 1H), 4.44-4.52 (m, 1H)

, 1.76-1.90 (m, 2H)
1H), 3.55 (dd,J = 2.16, 10.1 Hz,

4.53-4.69 (m, 2H), 6.69-6.79 (m, 1H)
1), 7.01-7.10 (m, 1H), 7.16-7.29 (m, 4H)

. 6H) . 2.84-
1H),3.66-3.82 (m, 3H),
. 6.94 (dd, J=2.1, 8.6 Hz
[0226] LA 24]

5-f luoro-N-((3S, 4S)-4-(4-isopropyl benzyloxy)-1-(phenylsul fonyl )pyrrolidin-3-y1)-1H-
benzoldlimidazol-2-amine (3= 125)9 A=

F N
( — \T:::I: 7N o
N p N "i_S
H H
N

N
: o O
123
[0227] (123) (125)
[0228] A7) AA e 22014 AL BHEE 123 (20.0 mg, 0.05 mmol)EHE TEWEId FRaols gl HUIewe
xd S2go|=E AMES AS Astae V] AAld 239 L HoR S3E 12565 IATH(20 mg, 79
%) .
[0229] H NMR (300 MHz, CDCl;) & 1.23 (d, J = 6.8 Hz, 6l), 2.83-2.95 (m, 1), 3.11-3.21 (m, M), 3.42-3.54
(m, 2H), 3.65-3.75 (m, 1), 4.05-4.12 (m, 1H), 4.27-4.36 (m, 1H), 4.37-4.48 (m, 2H), 6.73 (t, J = 9.0
Hz, 1), 6.86-6.97 (m, 1H), 6.97-7.07 (m, 3H), 7.14 (d, J = 7.8 Hz, 2l), 7.26 (s, 2l), 7.51 (d, J =
7.3 Hz, 2H),7.60 (t, J=7.2 hz. 1H), 7.80 (d, J = 7.4 Hz, 2H).
[0230]

[AA] 25] 2-((3S,4S)-3-(5-fluoro-1H-benzold]imidazol-2-ylamino)-4-(4-isopropyl benzyloxy)pyrrolidin—
-yl)ethanol (Z}&E 126) A=

F N F N
\©: Y—NH [o) FE— - \©: Y—NH [o)
N i N i
H H
N
H

N
(123)
[0231]

(126) OH
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[0232]

[0233]

[0234]

[0235]
[0236]

[0237]

[0238]

[0239]

[0240]

[0241]

S=50ol 10-1383239

471 AAe] 22014 A& 3= 123 (20.0 mg, 0.05 mmol)S N N-TlHREZolm= (2 mL)ol ¥ F, &
EH O mg 0.10 mmol) ¥} 2-8 2 =o€k (4 mL, 0.05 mmol)S YiL 50CoNA 16A17F wykslc), wkS-
F (5 mL)E 7Fstal o" ofAlEIOlE (10 mb) 2 F5 & U EFORE FiE5 AAGT. Ahs=

73t o% —f? ARES Ayt A4 @ aEviEddgy (dEE2vehdeE=10:1)2 AAste 3}
(14 mg, 63 5= LA},

o g
. 2

b
il =2

— oo o

SR

1

ru{o

' NMR (300 MHz, CDCl3) & 1.23 (d, J = 7.0 Hz, 6H), 2.50-2.60 (m, 1H), 2.66-2.99 (m, 5H), 3.76 (t, J =

4.8 Hz, 2H), 3.97-4.06 (m, 1H), 4.09-4.19 (m, 1H), 4.44-4.59 (m, 2H), 6.66-6.77 (m, 1H), 6.92 (dd, J =
2.2, 9.3 Hz, 1H), 6.97-7.05 (m, 1H), 7.17-7.29 (m, 4H).

[AA]e] 26] 2-((8S,4S)-3-(5-fluoro-1H-benzold]imidazol-2-ylamino)—4-(4-isopropyl benzyloxy)pyrrolidin-
I-yl)acetamide (S3E 127)9] A=

F N F
\@ S—NH o - > Y—NH o
N . § §
H
N N
H k‘r/o
(123) (127) NH
A7) Ao 220014 9& 3EE 123 (20.0 mg, 0.05 mmol)S N N-tiWEEEoln|= (2 ml)d] %<l 5, ebabzt
F (9 mg, 60 mmol)¥} 2-FEZolMEolrlo]l= (5 mg, 50 mmol)S 7}&tar AFLoA 16A17F wytkslc), HE-2-E-of
SRS G ol)E 7tk o€ olAlHOlE (10 mbE & ¥ IIYEFOZ 1S AAS Y. 7Hhss: & vt
TES Y 55 F IARES AHAZs 4 # aEeEady (HEEEdAedeEs=100 DR GAlste] setE
127E :MDP(IZ ng, 52 %)

I NIR (300 MHz, CDCl3) & 1.25 (d, J = 6.7 hz, 6H), 2.77-2.98 (m, 3H), 3.08-3.33 (m, 4H), 4.00-4.05

(m, 2H), 4.45 (d, J = 10.8 hz, 1), 4.60 (d, J = 10.8 hz, 1H), 5.94-6.07 (brs, 1H), 6.60-6.68 (brs,
1H), 6.68-6.78 (m, 1H), 6.85-7.03 (m, 2H), 7.21-7.31 (m, 3H).

| 38k 12 FAEE ddgd sehee 53 wet o ez ARSI 7best

o)
rie
i)
ot
2
k=)
il
0%
N

Buge)

[A &4 1] BACE A £5A13

2 g o] 4-(flzolmthE-2-doju ) I ZE T fFEAd ok wE-A A E oA &4 A aFE Polrv)
A8, shrlet 22 AES FaA.

BACE1 712 (substrate) €< (Rh-EVNLDAEFK-Quencher, 750 nM in assay buffer)ol] 9sl= %9 A& <& 10
WE 7ysta JPEA &3 oS, AAE vEEu]FE2A0 4 23 (baculovirus—expressed) BACEL &4 (1.0
unit/mL in assay buffer) &9 10 wES HA7sl] WS FEdk & 2204 6087 w9 (incubation)
SHiTE. wigtE & SA] gl 10 we] FA §9(stop solution)S 7Hte] WSS x%z] Al
FlexStations ©]-83}¢] 545 nm (excitation) % 585 nm (emission)olA] I FS FH4sl] a4 FHEE =
AR, Yo AH = HyulE 40 o] 384-EH mlo]g =W Zd o] E(384-black microwell plate) Aol
ATk, Ald AgE @4, 7]E, F4 89 (stop solution), oJAlo] B ¥ (assay buffer) 52 z}A|

He a7 & 13 2.

=
BN
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[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

S=50ol 10-1383239

F 1
3}E-(Description) ZJ (Composition)
BACE1 &4 1 U/mL in 50 mM E2]X(Tris) (ph 7.5), 10% S| A& (glycerol)
(BACE1 enzyme)
BACE1 712 Rh-EVNLDAEFK-#1 2] (Rh-EVNLDAEFK-Quencher) (750 nM)
(BACE1 substrate)
BACEl =72 &9 2.5 M AFolAH o] E(sodium acetate)
(BACE1 stop solution)
BACE1 ojAflo] B ¥ 50 mM AFolAlH ©]E (sodium acetate) (pH 4.5)
(BACE1 assay buffer)

A7) ANFATNE s & 20 YERUlen, B wde mE 4-(fzon|tE-2-dolu| ) EY Y F=A=
BACE &84S Adlistiz Aseol Hojd Aoz dddy
=z 2
33HE WS BACE Inhibition Assay|3}3E W3 BACE Inhibition Assay
(Icso = LJM) (Icso = LJM)

3}3HE 101 0.21 33HE 114 0.67

3}3= 106 0.45 3135 115 0.72

313HE 107 0.05 31315 116 3.15

3}3= 108 0.44 3135 119 0.70

3}3= 109 0.19 35S 120 3.15

313HE 110 0.36 3}3HE 121 0.12

3EE 112 0.07 3135 122 0.73

313HE 113 1.35 313HE 123 >5.0

3}3= 118 4.44 352 124 0.64

3}3HE 102 0.66 3}3HE 125 0.48

3}3HE 103 0.72 313HE 126 >5.0

313E 104 0.39 3138 127 >5.0

3}3= 105 0.57

[A &) 2] PC12 PC12tet-off pTRE2puro-APPsw stable ©]€3} BACE 94| &%A38

2 ool 4-(Mlzo|n|tpE-2-doln ) H BTl FEAo] 9 wEel-MAZE oA & A aFE dolry]
9, MEE 7Fo2 & 5|9 e AHAIFS Invitrogen A dlo]lA ojAo] Z]E (ELISA assay kit,
KHB3482) & o]-&3ate] 333t

PC12tet-off pTRE2puro-APPsw stable cell lineS RPMI 1640 (10% FBS, 5% HS, 1% Penicillin/Streptomycin)

ol AA FI" 100pxg/mle] G418 (Clontech), 1pg/mle Doxicyclin (Clontech), 3pg/mé Puromycin
(Clontech)©o] EA YolFaL 5% C0,, 37CE w3l ck. wiek®l AEE 0.05% PEI-coated 6-4 Z#|o]Ec] 4x

w4ﬂiﬁﬁi4¥12Mﬁfiﬂcmﬁﬂmmmm(wﬂﬁ,MF%,Q%PB)MMiE%ﬂ@ZMVPﬂoﬂ
ATk, A7 & 29 SFES 1 uM wEE A st 24X s dhEAZ H AT 50uE vlo]laRd E o]
Eof %7]al 50u09] wlElold 2o]l= &4 (anti-hu-Ab40)S 7}8tar 3A1ZF vl 3 AHE & A= A 7}st
307 WAt A9 HESAIT &

i (1 ZdlolEoll A= % Al(chromogen)# T2 & (stop solution)< 7}a}ke]
i3-S A AIZ] ¥ FlexStations ©]83te] 450 nmell A F33 % (absorbance) & A 3to] HE} ofdRo|=9] <
= S48

o A3, B el 335 106, 112 2 1029 3tgEo] lmMelste] FRollA  50%0]4+¢] BACE &4S A sst=
Aol A= Aoz YEbEH.
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