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NaOt-Bu @ 2,8,0-Ezjo]a¥E-2,5,8,9-HlEdolA-1-E a0 22[3.3.3] £ U1 AlEalE F
(Buchwald) AZY z7olt}t, thLoza TFE Z7stdA ddAtaA = Z

6

o] A7) 884 19 SFE(d7]A, Q= CHolx, RS -CONIR o™, R 2 R'& Neolth) & 58t}

(W= 5]

NBoc NBoc
NBoc o o
-0 —_— —— .
S f R HO. R
Br
o

[eJe] R
XVII

Xv XVI '
N e e
NJ%Y:\%'(-(R - N)%Y'X

R? 0\/\(0 °

j@/ R = Ho R’

R R? I o] XVIIT
sheba 19 3tgEe dmom e 270 o, odE 59 5 WA 1,0007], ©l% BiEAE A= 10 WA 100779
3lsta] 19 3ES Edete 3¢E ho]l2 @ (compound library) 24 AxE 5= ok, 3% golre e
FAA A L 2}
A

&, A7 se|=EA], FHEA] P olu]:
of gANA AAHAY, A 19 FHF
=¥, 7 A Wl tid xEHQl =9 W Ao
e BHeyE fFeAEs NEsts WHe, & 59 #3 [Protective Groups in Organic Chemistry, T.W.
Greene and P.G.M. Wuts, (1991) Wiley-Interscience, New York, 2nd edition]ol 7HA|E o] <)
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[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

FAR, Az B &4, A& F &4, Ao} 594 B &4, A=Y, dolgel Qe F &8, 2
Wa, AFE0 9 A% e 50w ot S4 ARd ALE st

EE, B oUwe B4 19 G¥E, i oFHom s187b5d 19 9o FEFE Aust AL Al
Fololt WAE makels, wug 2AdWe A

EE, B oUwe 4 19 $3E, i oFbHom s187b5d 19 9o FEFE Aust AL Al
Rolghis WS T@she, Hw AR ATt

EE, B oume 8oy 1o d3E, wi MR Sg/bed 19 9 FEFS A8/t AL B4 F
ofshs WA ZFSHE, 19 % 119 Fad, 59 113 Fu92 £FE 3uy A9 Aead

EE, B ouge sehy 19 3, wE oegon sgbed 1o 9 fa%e ARt Bad B ¥
otz wAE EFdhe, A FFLE FFD), WFs P, AWF, nFHAYES, a2z AZ,
A ML £E % A ABREe AT

TR, B oage 3] goE Fyel Az Ags] A% B 19 FFE, B FRHoR HEAbeE 1

steka 19 sgtEe FA9 GPRI19 ZEA9F vuste] fs 5A, dF
life), &3, oA} K
et 548 vepd 5

sheby 1] Bgte, ®
= wjgtEo] Fojd
g AT AlAY el
2 Ee AR o

I
frtl
&
e
=
@
o
o
=3
=
o
=4
()
-
e
o
s
¢
fol
i)
A
rlr
Lot
ot
e
m
18
2
frtl
>
>~
>
oo
_O‘L
rlr
=
o
o,
ok

32
n

rlr

2,
o
)
(o
fr
a

fo
N
olr
oly
M
1o

%

]

il

T Atk

steka] 19] FES Ak R/EE gal A58 Ve &4 3, dF B0 da¥ 4 JdEed FAM, A
A AAA, A A qAA, Hxd §dof B AN, ¥t E, a2 ZHEA|, SEEE, PPAR-y &
S84, 3% PPAR-a/y ZEA], RXR ZEA, AWt atst AAA, a-FZAIGA AdAA, UREL FEC
A IV AAA, GLP-1 ZH-&A, oA GLP-1 FAH 2 =3 (mimetics), B-Z-&A, EFAZEC2E A oA
A, AQ AskAl, Fel3ZA raxdekA] AAA, IdhvkA]l, gAY A 2lakA dAA, MCH-1 ZeA 2 (B-1
AIA(EE LA, ofdd AFA, ZZAAGA AAA|, AEAER FAA], SF3Z71vA E43kA, 2
= |, oled AlS #ZgA), PIPIB AAA|, FAA AAA, A 9Es)4(antilypolitic agent), GSK
AAA, Zetd 84 ZFEA, 28 A A, CCK 84 2&A, A, AZEUA/ =904 gnjgk k& A
]
:l‘:

AANA, e AFER, CRF A3A, RF 29 @, E]ZvvE(thyromimetic) 3tgte, dr== ¢
FAAEE o= e8] ARFA, NIE-1 JAA E= LvE D5igs JAAS 37 Fo2

m

TR, U shey 19 shehE, Ee fdtHoR S8t ed 19 9o FR¥S T uE FHIRkAs
olf FRE sz EftEwel Foshs AS Tk, EfeE, AW A7k nint AsgHe Aed

s
sehq 1o SR, Et ogdon sgvbsd o 9 2 JlE FHEAEE ¥F (e

=
administration) s Ay #2402 E= NEHoR Fogd 4 Q).



[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

ZIHSd 10-2011-0036609

FE Folt a4 19 BFE, Ei Aoz 8k 19 A3 e FHTA(S) BFEE e A
He Fola, 7 okdle] goldt AWS Aol wx AErow Foat Ag raad. st 19 8
g, EE ofbdow eskse a0 o % JlE GuA(S)el kst Zzstele] H8a: 4%, ¥ AA

wE, B owge %y 19 SE, it RHoR HErbs® 19 o, ® OE Juwd, % gow
H87b5d HAE Tehs oFd YRS AFAL. EF, B UPe A58 Pyel o), old@ 2HE
$ES XA,

ool o]y SW & QW AREEE 71E dHnkAlE v A= (B-1 24 A, o (B-1
A8 A wE dzrgAoltl. (B-1 &AL o SRI41716(Z RUHIE) @ SLY-319((49)-(-)-3-(4-Z=2=2Hd)-
N-H-N-[(4-F22Hd)AEd]-4-8d-4,5-t]e}o] = 2-1H-T & Z-1-71 2 ol =) ¢} FHES  A|576357%,
FHES A6563545, FAFTAFTE AW 03/018060%, ZAFTAZTE AWO 03/0202175, IFAZTHFTHE AWO
03/020314%., ZAFMER AWO 03/026647%5, A M3H AW0 03/026648%, FA|37N3E AWO 03/027076
T, FATHEE AN 03/0401055, A FEAEHE AWO 03/051850%5, A3 7Ha-H AW0 03/051851%, =A|&
AER AW 03/0534315, A& H&RE AW0 03/063781%5, A& 7HaH WO 03/075660%, A& 7HaH A
WO 03/077847%, FAFNFH AWO 03/078413%, FAFENFH AWO 03/082190%, ZAFTMER AN
03/082191%, ZAF/MER AWO 03/082833%, Z+A|Z7/M3H AWO 03/084930%, A Z7N3E AWO 03/084943
T, FATHEE AN 03/086288% , A EAEH AWO 03/08703735, A3 7Ra-H AW0 03/088968%., =A%
AFE AW 04/0126715, FAFTNFE AWO 04/013120%, FAFNEFE WO 04/0263015, =AFNFHE AWO
04/029204%., ZAFMNER AWO 04/034968%, A F7/M3H AWO 04/035566%, A|37N3E AWO 04/037823
T, FATHTE AN 04/052864% , A FAEH AWO 04/05814535, A3 7Ra-H AW0 04/058255%., =A%
AER AW 04/060870%5, A& HEH ANW0 04/060888%, Al HaH WO 04/069837%5, A& 7/HaH Al
WO 04/072076%, <AZTATE AWO 04/0720775, IFAZTHTE AWO 04/0782615 2L FAFMETE AW
04/108728%, % o]&o| 7|AE FzEH MAE TES LIt

GPR1197} #stE Ao R Ao 7|ef Ad k= ZAoca= IAFTNTE AW0 00/50562% 2L u|ZESF A

1l [e]
6,468,756 ZIAE A, dE Eo] HIH Ao, Y, TF7] Fell, A o), AFH Ao, WY
Zell, Z=AA Fell, &, X, B9, 1A Ho ¥ d=sfo|mAZS Eglslit),
Zyzrol NHARQD FhefEo] HE JAH EdolA HxEA FFHEE AoZA EASA MEHoE AAH=
AR, 2 WAMoA <gr (RAZAHCRE E5 2 EFEYE ¥FgsE) BE HYELS B FxEA
SstEnt
oA, dAle] HHoz B WS 17 HAAldE Fxste Ay Aoy, 2 o]l Wy} o]d Agh A
= AL oy
A Ao

A gy 2y ZIAEA g 3, ZE ARntEaY Y s Si0,(40 WA 63 wla]) elA F3Ekith. LONS
olEE vg3t o] Atk MY Ar 220mmol A UV HAEHE, 652 5oF 0.1% HCOHS 383l H,0-CH,CN &8
o7 gElyE olEdE|A(Atlantis) 3u Cg ZH (3.0 x 20.0mm, % = 0.85mL/). T8 AXE: 0.0 HA 0.3
B 100% H0; 0.3 WA 4.25%: 10% H:0-90% CHsCNS. & ZdAL: 4.25 WA 4.4%: 100% CHONO.2 ZAb 4.4 WA
4.9%: 100% CH,CNOlA §-#15 4.9 A 6.0%: 100% H0= AZ, A ~AEHS AV|RF o]L3 L2E ALE
dlo] TAEE(ES) i WIFEE(ES) o] wAow Age. Wy B 215 2 254mcld WV AEEE, 128
L 0.1% v/v dEYoLE Tk H0-MeCN FHIE2 &2 %H = HE 2 dxdHH(Waters Xterra) MS C18, 5u
m(4.6 x 50mm, F% = 1.5mL/%). 78] AX: 0.0 WA 8.0%: 95% H0-5% MeCNol A 5% H,0-95% MeCNO. & 7 A};
8.0 =] 9.94: 5% H,0-95% MeCNelA F71; 9.9 WA 10.0%: 95% H,0-5% MeCNo= 73 10.0 WA 12.0+:
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[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]
[0143]

ZIHSd 10-2011-0036609

95% 1,0-5% MeCNol AHgEte] EAEB(ES) B Ul7FE B(ES

N AL A% e
) ole Waow 9y

15

Eds 17

7 oles A

M
Ll

nlo

okx W FERI: Ac: olAE; t-Bu: 39-%Y; Boc: 3F-FEAIZIEY; DBU: 1,8-T]o}x}H|A}o]E R[5 .4,
0]-¢9-7-<l; DCM: ]S ==2wgh; DEAD: tlo"olxt]7HaAdo]E; DIAD: Tlo|AXmFolxr] Aol E;
DIPEA: N N-tjo]ixzzZholeolul; DMF: W& EEolm=; DNSO: twl&dElol=; EDCI: [-(3-tjwEo}n|
r2d)-3-dgdstireln|= ste|l=g2FR2eo|=; Et: olE; HATU: 0-(7-olAPIZ=ER]o}&-1-d)-N,N,N' \N'-¢|
Egvde-2g IAZFOZXEAHO|E; HOAt: 1-3dlo]|=ZA-7-olxtHll 2 Egjo}E; HOBt: 1-3lo]=FAHIZET
o}F; HPLC: aAs AA A=ZvlEIZHY]; h: AlZE IH: o4&, iPr: o|A2X23; Me: wE; min:¥#; MP:
vjZ 2 ¥ FE2EE; PE-AX 29 AEFr 7% 45 oWl Z¥; Ph: uﬂg_' RP-HPLC: 94} 1145 A 2=
nfE#H; RT: AF AL SCX ZH: 7 ol g 29 (Mgt 2F p-EF A E H tosic acid) Z¥);
THF: HEgslol=z e,

7] e gL gE Edox MduEo] ud: 3F-%d 4-((E)-2-dEA 7R I-1-vEn ) v o g -
I-7b5 Ao E[m =53 Al6,518,423% ] Ehn 4-(3-stol=EFA Z 2 )2 d-1-7H5 A e o] E
[Tetrahedron, 1999, 55, 11619-11639]; 2-FZ&-5-o]AZzdAvgnd[=AEsEA AWO 03/0744955 1;
(#)-(45,1'R)-2,2-tW & -4-(1"'-o}n] o & )-],3-T] %<& [Liebigs Ann./Recueil, 1997, 1089-1100]; 5-o€l-
2-ZE2 22U [AUS 2005/277681%]; 4-(G-WgtE T IdSAZ29) 9 d-1-7} 524 3-SR~ E[F
AFMEH AWO 98/07703%.]; 6-3o]=FA]-2 4-t]H U EAL o €lo] =8| Z[Tetrahedron, 1970, 26, 4641-
4648]; 6-3to| == Al-2-TiWE U AZEIAF o dol 28| Z[Tetrahedron, 1974, 30, 623-32; 3-¥#|2jd-4-d-Z 23
-1-[Tetrahedron, 1999, 55, 11619-11639]. t}& EE 3FES Aoz A5 = .

B ESR]

AE 1 3F-59 4-((B)-2-7H3 -1 "] ) 3] 2] 9-1-74 3 efo] =

Wege

MeOH (90mL) 2 H,0 (25mL) 9] 33-%8 4-((E)-2-o| EA7Rd-1-wEn|d) I g d-1-7} =22 g o] E (18.7g,

62.9mmol) &ML 2M NaOH (94.5mL, 189mmol)Z &3t th. 28 16417 BoF wHksla, MeOHE 7H<ts}ol
A AAST &, JIFES EtOAc F H0 Alelell &3kqitt. 4 & 8lskal, 12M HCIZ pH 2744 AHdsiA1z]
%, EtOAc (2x)2 FZF3IAUY. F7] FE2E58& 952 AAdsta, 12271 (MgS0,), oA3sta, sFHAIZ 3+,

FHES BtOAc-IHERE AAASANA BA FFES $531300: n/z (BS) = 268.3 [M-H] (8 A).

Az 20 3-8 4-((R)-2-7}5A-1-HEol &) ¥

Bt
e

o

A=)
s
AC)
uv
T
N
dz
1
kD
S
l

28 4-((F)-2-7}EA-1-w|gu|d) 9 #) g d-1-7FE A F o] E(AZ 1, 130g, 0.483mol)E Ar 29]7]8leA &
238l Zelag o] L & gr)d MeOH (400mL)E 718} th. [Rh(:=2 xR =Z14t)<l),]BF, (1.80g, 4.81mmol)
2 (S)-1-[(R)-2-(]- Iy RAd e A-wEdd)EA (2.90g, 5.08mmol)S Ar 3}oll A
Wl 4723 (Schlenk) sﬂ‘riﬂ Well =& & 87)5 MeOH (200mL) 2 &3}, o83 =nf 23ES 15
Bt FHRToA wet & AEHE FE FA% EEaTe] AT, ¥a 292238 FUHY grd
MeOH (100mL)Z @A}, ol8)d AAES 438 Fe232 & F, F719 278 MeOH (300mL)E 713F
ot $43 2238 UEsta, Are LR wAska, 43S 1.05bar® AR ¥ EFES 3H5CE 7}
stal, wHH/EE7|(stirring/shaking) & AIZFSFATt. 48A13F §, REESS FAA7]3, WhE Z3E9] gjaEA<l
WIS HPLC 2 H MRZ BAEHTh AFES 100%0]3, ARE (R)-AF] o WE] 9 m A w08 2go]n | o]
= 37] HPLC WHoz A8l 72! 7}01 29 (CHIRALPAK) AD-H(o] Aol CFsCOH-85 &ufjot A&

12

>
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[0144]

[0145]
[0146]

[0147]

[0148]

[0149]

[0150]

[0151]
[0152]

[0153]

[0154]

ZIHSd 10-2011-0036609

4.6 x 250mm; Sul: CeHy,~iPrOH(97:3 S€); &%: 20C; §<%: 1 mL/E; UV-A2(210, 230nm); AZ: ImL

MeOH®} &3%F 100 pL Wk . AlF Ak (S)-AF: 19.3%, (R)-4F: 20.6%, &9 Xk 22.1%. £
A2} MeOHE A7 &, 335 $£430 AAHES t-BulMed] &ax1713, 4 NaOHE FE38t9ct. 4 A4S
IM HC1 2 EtOAce] %%%OH 7}kl T S EtOACE FI7IR FE23 &, 3 77 FEES T2 AA

. &
s, ARAAT (gS0). A SHHES ineha Sl A3 AAsel Lels

A% 31 379 4-(R)-3-310| ESA-1-W D= 22) 7)o ¥-1-7} 2 Al o] =

o
H°\/\/© JP

BHs - THF (1M, 15.7mL, 15.7mmol)E 5% %<t T4 THF £9¢ 33-%8 4-((R)-2-7}=EA-1-vWEd &) 3 Az d-1-
FFEA o E (A% 2, 1.70g, 6.3mmol)] RFE LA 0ToA FH7FsFAck. 1417 &, W25 Et,02 A
g &, oM HCIZ Atk f7] 58 952 AATS &, AZAATNaS0,) . of3star, fujE Sur]7]ar,

il

i

2% F2ubE 799 (B0Ac-CHLCl,, 1:3)8k] EAl 3HHE S 5389t RT = 3.17%; n/z(ES) = 258.1 (Ml
A

bﬂ—\g ).

Az 4 4-[(R)-3-(4-dHeEdxdosA)-1-HEd 22 |7 d g d-1-FH52 4 3F-F o~

0\/\/(:'\I io,k\

~

o I
)
S

[¢]

DEAD (10.8mL, 68.4mmol)E <= THF (300mL) 59| 3u-F° 4-((R)-3-3lo|=FA-1-md =2 )3 7 g d-1-7}
EAYOlE (A& 3, 8.00g, 31.1mmol), 4-WeHE I IH = (5.63g, 32.7mmol) % PPhs (10.60g, 40.4mmol)<]
e gelo] 0TolA skt F9le el 2 A UelA gulE AAsD, HFE
S BOkce] $3AA $AL FEIL, FAL A NaOH (20 %#i AL §71 & 2N
(MgSO0,), FS§tstellA s5A1713, JFRES IAE s, Et,082 ARSI
et AAED AAES FdstdA sFAZ -, ZIFES 23 A2vEa 3 (EtOAc-IH, 3:7)=2 HAst
FA SRS FERUT: RT = 4.09% n/z (BS) = 412.00 [W+] O3 A).

i
(e}
[@)]
>,
)
oft g
(o]
-0,
£l
Ju i)
o
o

H
jm]
=
&
S
S
i
g
)
o
Y
.Lh
-
o
o?L

Az 5 4-[(R)-3-(4-We A 2 dH 5 A])-1-Wd 22 F | g d g d so|=2F2 o=

o4k (150mL) 52 4-[(R)-3-(4-

Hed xdasa)-1-dgz=2g
Z 4, 15.50g, 37.7mmol) % 4M HCl1e] &=

]
55 50mL) FH2ZolA A7 Bt
= AAst, EFA 2x) & FHE3(azeotroping)dte], TA 3T ES F58G T RT = 2.19%, n/z (ES)

= 311.93 [MHH]T (4 A).

AZ 61 4-[3-(4-WEA T E-3-m g 5 A T2 ]9 5 2] J-1-7} 2 A4 35-Fdo2H =2

eas
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[0155]

[0156]

[0157]
[0158]

[0159]

[0160]
[0161]

[0162]

[0163]

[0164]
[0165]

ZIHSd 10-2011-0036609

DEAD (8.00mL 40.9mmo)E  F THF (60mL) F9 4-Sto|=FA-2-wE-fziddo]~H2  (6.00g,

37.4mmol) , By 4-(3-3lo|=EANZ 2 )y g d-1-7HE2 A g o] E (8.25g, 34.0mmol) % PPhy; (10.71g,
40.9mmo1) 9] Wwrd Gl F2ol M FEFTh. 7.547F B wHke & AF ol & AlAst, &
FES EtOAco &3lAIZ]a, 2M NaOH (2x) ¥ |52 AAgsisitt. f7]1 58 1x2A1713 (MgS0,), #dsholA

TEA7AL, JFFEES H-Et02 FA89c. AdE 2AE AFsta, Et.0= Agssltr. e AAHED A3
E2A71 5 728 g32uleEa#dy (EtOAc-IH, 1:9)Z AA|ste] 7Al §TES £E551% )k RT
) 2.3 DT (3 A).

ok

MeOH (200mL) o] 4-[3-(4-H|FAI 7k d-3-v| o =5 A)) T2 g |39 o] 2] - 1-7H5 4T 35

6.00g, 15.3mmol) 2 H,0 (20mL)<] &Mo| LiOH - H,0 (6.43g, 153.3mmol)E 7}8}3, Aozl ZIFES 40°Co A

16A17F &<k nNEsSITh, MeOHE 7Hetslol A SHAIZl &, AFES H0 (200mL)oll 831A171aL, EtOAcE A3}

L, 2M HCI&E pH 47kA] AHA3AIZ] 3 EtOAc (2x)E FE3u. &3 f7] 5SS I AAFse, a4z
T 4,

Al 7130 (MgS0,), oFstar, HE UolA FFAA ®A 3Es 06%: m/z (ES) = 378.22

[+H] (2 A).

Az 81 4-{3-[4-(2-sto| EFA o D 7nt R ed)-3-v D o =5 4] | L 2 } 9] o) 2]

Ao
; ‘K/\/O JV
HONNYQ/

HOBt - H,0 (77.0mg, 660 umol)E THF (10mL) 9] 4-[3-(4-7}EA-3-wEd =) Z 29 |3 F g gd-1-7}= 24 3
F-FEoAHE (A% 7, 200mg, 530 pmol) 2 EDCI (126mg, 660 umol)e] uykgl gl 7}3}% T,

[‘E
}—A
N
e
i1
2
2
[
__VE‘
[t

N

o
o

R84

AZE 5, 2-opmieelljhE (64pl, 1.06mmol)S  7F8tal, oxl Eft=s FEClAM 164
wHksiTh, Hhg ?}%%% DM 2 |AA17]aL, IM NaOHZ A4 3}aL, _Lﬁ:/‘é =
S

g A=2vlEagy] (EtOAc-IH, 4:1)2 AASe EA 3FES 5319 0: RT =
3.54%: m/z (ES) = 421.14 [M+H] (39 A).

2
ot
2
R
off T
Ay o
>
b
)
m\ﬂ

A% 91 N-(2-8fe] =5 Al ol /) -2-m -4-(3-9 o] 2| P -4- L Z 2 FA )l =ofn| = sfo|m2 R o=

Az 59 71AE A FAFE S AEEto] | 4-{3-[4-(2-3lo]| =F A& 7Hul ) -3- D | A | Z 22 } 3] 3
ZH-1-7HE 24 3g-REdAH2 (A% 8, 710mg, 1.69mmol)ZH-E 2 S3ES 23Tk RT = 2.028;
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[0166]

[0167]
[0168]

[0169]

[0170]
[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

ZIHSd 10-2011-0036609

Az 100 2-ME-4-(3-9F g d-4-L-Z2HA A2} slol =z I 2efo|=

NH.HCI
(o}
o
o

Az 5ol Z1AE A2k KA WS ARG, 4-[3-(4-7H A -3-wE A 22 d - 2 d-1-74 5 Ak 3
—HElo| ~HE (A% 7, 126mg, 340pmol) ZHE B §ES A xskgdh: RT = 2.37%: m/z (BS) @ 278.17
D] O3 A).

Az 11 4-{3-[1-(-F22Tgud-2-) I H g d-4-d | T2 Z A }-2-w Dl 24 o ~H =

g2ak (7.70L) ¢ 4M HC1S 54k (10ml) 9] 4-[3-(4- uﬂ%f\]ﬂié—s—uﬂﬁ‘ﬂ]iﬂ)iiﬂ ¥ 2 d-1-7}H 5
Ak 3H-FEo|~E2 (AZ 6, 4.00g, 10.2mmol)e] wukE Ko FLJ&woA 7psltt. A 3, EgHE
< Et.02 8|AA]7)a, QHste] PAdE 1A AdES R8I, Et02 Algste] 2-vE-4-(3- o g d-4-g X

ZEA)-wlzA WEd a2 slo|maIaelels 98 SEarh: RT = 2.65%; n/z (BS) = 292.4 [MHI]'
(¥ A). DMSO (12mL) 9] o] 33E (1.27g, 3.89mmol)e] mykEl &ddo) 2 5-t]F=ZZ-1 v (580mg,
3.89mmol) 2 DBU (1.25mL, 8.54mmol)Z 7}alar, dojzl fAME 100CNA 16A17F F¢F wwksldch. wks &3+

29 02 3473, Et0Ac (2x)2 %3 & g8 47 2229 A52 A4S 3 AzAAYT (MgS0,).
oJslar, et EuiE AAS L, 72 A=RulEIdY (EtOAc-IH, 1:19)= AAste] EA| TS 5
3Fth: RT = 4.80%; m/z (ES) = 404.15 [M+H] (8 A).

Az 120 4-{3-[1-(5-F 223 2] 1] -2-01) 3 9] 2] -4~ ] 2 2 2 ] }-2-v] Wl 21

THF (48mL) 2] LiOH - H,0 (308mg, 7.33mmol), 4-{3-[1-(5-F 2= gnd-2-U)-T A2 d-4-L |2 ZA|}-2
Hdul =k wEo 22 (A2 11, 1.41g, 3.49mmol) 2 H0 (4.8mL)°] EFES 65Tl 9641 F2t 7t st

Ak, THFES Zdstold AAZ 3 FFES 2M NaOH 2 EtOAc Abolo] E&&t3dct. <=4 A4S 12M HCIE pH 1
A abgsiAlZl &, EtOAc (2x) 2 FE3IAY. §e f7] FEES 52 MAASIL, AFRA7I (MgS0y), o

w

Bahir, AF Yol d 5FAA A HHES £58%0 RT = 4.275; n/z (BS) = 390.15 [H] (18 A).

A% 13: 4-[3-(5'-91€-3,4,5,6-HEgslo] =2 -2H-[1,2' ]8T g)t) d-4-L) ZZ Z A |-2-H&d-wl AL v Dof ~
H=
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[0177]

[0178]

[0179]
[0180]

[0181]

[0182]

[0183]

[0184]

[0185]
[0186]

[0187]

[0188]
[0189]

SIES 10-2011-0036609
Az 11 71" A FAE ES AFREY] | 4-[3-(4-WEA 7R -3 g -E 54 22 |9 H 2 Y- 1-7} =
AN 3E-REAHE (A% 6) B 5-dE-2-Z2Fo2vgdoziE ¥A IFTES AT RT = 3.18%;
m/z (ES) : 397.20 [M+H] (8 A).

A 14 4-[3-(5'-°€-3,4,5,6-HEgslo| = 2-20-[1,2" 18]I ] d-4-Y ) T 2 Z x| |-2-w| & Hl A

N N
(o)
o]

2M NaOH (18.9mL, 37.9mmol)Z MeOH (30mL) £¢] 4-[3-(5'-ol|€l-3,4,5 6-HEg}slo]=2-20-[1,2' 11|32t d-
4-A) T2 Z A -2-HEddil 2t wEe| ~HZ (A 13, 1.50g, 3.79mmol)e] &l 7}sta, Lozl §H4S F9
2ol A 16A17& Qb WRESFGATE, WhE E3ES 2M HCI=E pH 67FA] A SA 7)o, 3 dddlA] s5A1A EA

e ST RT = 2.90%; n/z (BS) = 383.18 [MH] (4 A).

Az 150 4-{3-[1-(5-e g g d-2-) I H| g d-4-d | T2 FZA] }-2-wf| i 2 A4F W o ~e 2

Az 119 71" A FAReE WHS ARSSE, 4-[3-(4- Uﬂ A FtRd-3-mE-d 5 2 2 v o 2 g -1-7} 5
Axb 3E-REo| g2 (A% 6) 9 5-og-2-Fr2vEnd o2 RE ®A 3}ES FAEAT: RT = 4.51%;

m/z (BS) = 398.83 [M+H] (1 A).

A2 16 4-(3-[1-(5-01 D) 2] v] -2-90) 9 o 2] ©l-4-21 | L2 EA] J-2-r E W 221

MeOH (2mL) <9 LiOH-H,0 (63.3mg, 1.51mmol), 4-{3-[1-(G-ol€ugjnd-2-A)-0dg|d-4-L]ZZZA]}-
2-wEdl 4 Eo ~HZ (AF 15, 60.0mg, 1.51mmol) 2 H,0 (200uL)e &FES 50CoA 5A17F F<F 7}
A3tk MeOHE 7Fgsloll A AAS &, FFES HO0 2 EtOAc Atolo] Eaatct. =4 A3 2M HCIE pH 4

7HA AdEhAIZl %, EtOAc (2x)® FEFalTh. &3 f7] FEES 952 AAskal, dx=A71a (Mgso,), o

%
Bahi, AF Yol 5FAA A SHES £58%0 RT = 3.80%; n/z (BS) = 384.34 [MH] (18 A).

AZ 17: 4-[3-(4-D20-3,5-0) W |54 Z 28] 9] 2] D-1-7H2 24 3F-2- ol 2 2

B,;@o
Mmﬁﬁr

4-B 2 7-3 5-tjyed (13.75g, 68.4mmol) 2 K,CO; (18.90g, 136.8mmol)S A X (260mL) F¢ 4-(3-H &l
Ay dSA 2 d) v g d-1-7} 524t Reo~H 2 (21.98g, 68.4mmol)e] &M 7}elar, dojzxl gAS

_|_4

FUO
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[0190]

[0191]

[0192]

[0193]

[0194]
[0195]

[0196]

[0197]
[0198]

[0199]

ZIHSd 10-2011-0036609

85Tl A 4A7F FoF 71dEtt. W £35S Et,0 (500mL) 2 H,0 (500mL) & 3] Al 7] 3L

ofj
o

U= , 71 1,0
(4x), 2M NaOH (2x) B A= AR 5, AxAIZT MgS0y). dFatar, &viE AAstL, 29 A=vtE T

3 (DO & QA se] BA] SFES 555490 RT = 4.94%; n/z (BS) = 426.20 [M+H] (% A).

[e]

AZx 18: 4-[3-(4-7}EX-3,5-TH EH S A 22 I 9 ¥ 2 d-1-7} 224 39-F e A~ E

mr’*r

T THF (23mL) &) &2F (20.64mL, 51.6mmol)ell =591 1.6M n—-deFe] &l 78T ArstellM 5 THF
(34mL)  F9 4-[3-(4-BER-3 5-tHE-gsA) Z2F |9 #d g d-1-7H544 3g-FEdAHE2 Az 17,
11.00g, 25.8mmol)e] &-o& 7hehAtt. Whe E¢Es -8TIA 50 ot aiteh &, F2%7h 4 w7h]
(~0.541%) wkg EFE& T8 o, 7IAE Me=FART. ¥

g E9ES H02 w1 (quenching) 1713, EtOAc
2 AT, #7] & M NaOll (20)2 FF8a, 3 712 FEES 4 Z3 Fepdnh. F4ES 20 1
2 opHl M AAASAZIAL, BtOAe B)® FEF ¥, @F {7 FEES 95E AAsL, dxAAG
(MgS0) . efshar, &ri& 1746}1, 2y A=vtEade] (BtOAc-IH, 3:7)2 Alste] A FEs $53

Ath: RT = 3.93%; m/z (BS) = 392.23 [MH] (4 A).

21.95mL) 9| 4M HC1S ©l&4k (20mL) ¢ 4-[3-(4-7}EA]1-3,5-

=1

L‘

( e A2 ]9 88 d-1-7}
B2 3E-FEHo2HE (A 18, 4.91g, 12.5mmol)] nHkE FMo] FYLTo A 7FEATE. 2,547 3, o
]

sato] FAHE 1Al BHES $753, B02 ARst] A SFFES F5HUH RT = 2.50%; n/z (ES) =

DMSO (850ul) =9 2,6-tdd-4-(3-H g d-4-GZZZAHIEA Slo|=E2F2go|= (zﬂi 19, 600mg,
1.83mmol)ol] 2,5-t)F 229 vy (327mg, 2.20mmol), DBU (960ulL, 6.41mmol) 2 H,0

(6
Qoi7l @etole vholazslolne] WEE FuolH, 130TAA 347 5 Qe We EFES BOZ 3

AA 713, 2M HC1Z pH 5744 AFA3A)7]aL, EtOAc (3x)E F=3 &, 33 7] FHES 942 AR -,
AzZAHG MgS0,). AAFstar, st SulE AAsI, 28 azvtE2#y (EtOAc-IH, 2:3 WX 3:2)&

O~ = =]

QA ste] FA| IR FE554%TH: RT = 4.20%; n/z (BS) = 404.16 [M+H] (38 A).

ru{o

Az 2000 71AE Asp AR RS AREste], 2,6-HME-4-(3-T A 2P -4-d Z 2 T )M 2L Slol =R SR
ghol= (Al 19) B 5-FER-2-2Fo2Yd B A9d 2-F2Rvyudoniy 1o E7" Wzt

& gas.
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[0200]

[0201]

[0202]

[0203]

[0204]

[0205]

[0206]
[0207]

[0208]

ZIHSd 10-2011-0036609

43

ZHEG

LCMS $'4 A

N? ] cl 4-[3-(5'-chloro-3,4,5,6-

tetrahydro-2H-
[1,2'Tbipyridinyl-4-y1)-

benzoic acid

propoxy]-2,6-dimethyl-

RT = 3.87 min; m/z (ES*) =
403.11 [M + 1]

4-{3-[1-(5-Isopropyl-
pyrimidin-2-yl)-
piperidin-4-yl]-

benzoic acid

propoxy}-2,6-dimethyl-

RT = 3.79 min; m/z (ES") =
412.14 [M + 1"

4-{3-[1-(5-Ethyl-
pyrimidin-2-yl)-
piperidin-4-yl]-

benzoic acid

propoxy }-2,6-dimethyl-

RT = 3.95 min; m/z (ES*) =
398.22 [M + HJ*

N
2 0\/\/0

2,6-Dimethyl-4-{3-[1-
(5-trifluoromethyl-
pyrimidin-2-yl)-
piperidin-4-yl]-

propoxy tbenzoic acid

RT = 4.53 min; m/z (ES") =
438.15 [M + HI'

mol)e] &

411.21 [+

Az 209 71A=
T (A% 10),

A% 25: 4-[3-(5'-0] A&

KR
R =
i, At EE Fal ofdtetal, IE

3tA17131, EtOAc (2x)=

Az 26: 4-[3-(5'-0]&

o

“°*/©L
(o)

Az 250 7)1A® A GAE w

hAe

Ax} 4}

2 Aekd)l 5-Z

A (nl) 9] 2,6-T) v E-4-(3-9] 9 2] W-4- 2 Z 2 FA])
9-2R g 5ol AXen-v

85.0umol), NaOt-Bu (287mg, 2.99mmol) 2
[3.3.3] 29zt (29.2mg, 85.0pumol)S 713},
ZFES volARolHe] HiEd FHA,

FEaq. #4712

71a, Zrel A=vtEadd] (EtOAc-IH, 3:2)& gAlste] &4l sites F58klh: RT =
(3 ).

2 23-3,4,5,6-H| Eg}sto] =2 -20-[

\ 7

=1}

i=]
= (A% 10, 100mg, 320 umol)ZH-E] A 33E
HOA).

e
iy

.,

e
tlo

>

>,

fo

Forvdd, 5-F

=

2 29-3,4,5,6-H Egsto] =221

(1.59g¢,

WL Z3ES
115Cell A 1.541%F
Wolld FFAIZAT. FFES H0R 3|AA7]L,

S 4= Agsta

5 6%’4 2-w| & -4-(3-3) 7 2] -4~

e e gt d-4-Y) TR EA -2, 6-T) W Y wl A

2k slolE=gFReto]l= (A% 19, 280mg, 8531
1.02mmol), WA (HHl o dlopAl =) 2ekE (78, Ing,
2,8,9-Eg|o|2%d-2 5 8, 9-E| Egtolal-1-F A 30| ALo] F &
8 0.547F ok Are MBI T owrs
Zol 7ldE ). v ES HEe R 34 AY)
2N HC1= pH 5714 244

(MgSO0y)

H= =

, AFA71aL g WolA E5A

2.98%; m/z (ES) =

-~

Rl T d-4-d) T2 R A | -2-m D Rl A

-~y - L2 EA) - 24 Sfo] mRF 2o
+

S ket RT = 3.055; m/z (BS) = 397.22 [M+H] (%

TR I H A slolm eI Ra)o)
2Rydd £+ 5-dEdgudoz Ry F 20 dAH HZE
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[0209]

[0210]

[0211]
[0212]

[0213]

[0214]

[0215]

[0216]
[0217]

[0218]

[0219]

[0220]

34

2HAER: LCMS 3 A

27

4-[3-(5"-Chloro-3,4,5,6-

tetrahydro-2H-
[1,2'Tbipyridinyl-4-yl)-
propoxy|-2-methyl-
benzoic acid

RT = 3.90 min; m/z (BS*) =
389.10 [M + "

28

4-[3-(5"-Fluoro-3,4,5,6-

tetrahydro-2H-
[1,2'Tbipyridinyl-4-yl)-
propoxy]-2-methyl-
benzoic acid

RT = 3.55 min; m/z (BES*) =
373.15 [M + H]

. O

4-{3-[1-(5-Ethyl-
pyrimidin-2-yl)-
piperidin-4-yl]-
propoxy }-2-methyl-
benzoic acid

RT = 3.78 min; m/z (ES*) =
384.20 [M + H|*

Az 300 4-((R)-3-vletd 2 d S A -1-vgd 22 9) 9] 7 2| d-1-7} 5 A 4

NJOLO
S‘S;O\/\/O /k\

Ke)

NEt; (13.0mL, 93.4mmol)-& DCM (200mL) S| 3+~
(A% 3, 20.0g, 77.9mmol) L wletd¥d F=2lo]= (9.80g, 85.6mmol)e] Lyt
wHHEIRATE. ke "Wedxd F2Eol= (5.00g, 43. 7mmol)
wRkstgleh. W E3Es DA B 10

[*]

1E

A
eSS S92

SE olo

Apolel] RI® F, f7] 4L M

E7A e$-ar,
2 NEty (6.90mL, 49.5mmol)<S 7}slar, +9-=
HCl, IM NaOH ¥ 4= AAd L,

3A1ZE s<t

Lol A 10A13F FtF Al

ZIHSd 10-2011-0036609

BY 4-((R)-3-3o] EEA-1-T D 2 2.8) 3] o 2] ¥-1-7H2 4 )

re ool Thssn.

A EEART. 2 AZetE Y (EtOAc-DCM, 1:19)2 AAlsle] A4 stgES 538tk RT = 3.65%;
n/z (ESD) = 336.19 [T (9 A).

Az 31 4-[(R)-3-(4-H| EA 7} R I-3-w| D 5| A )-1-w| & Z = 9 | 9] 7| g
[o}
Q/O\/\/()‘JJLOJv
/O
(o]

AZ 179] 714" A §ASE MRS ALLEY] | 4-Flo|EEA]-2-wE Ml Z A wEe| ~HZ (8.10g, 48.7mmol)
2 4-((R)-3-HErd xd L A-1-We Z23) 37 2| gd-1-7} 222 35-R e ~HZ (A% 30, 16.3g, 48.7mmol)

ZRE ¥A SRS etk RT = 4.55%; n/z (BS) = 406.30 [M+H] (38 A).

Az 320 2-ME-4-((R)-3-¥| A g d-4-L-F-F5ADul 2 slo|=mFRmetol=

NH.HCI
0.
o]

MeOH (100mL) 9] 4-[(R)-3-(4-H|EA7tH I-3-H e #|5A])-1-wE 2 |- d 2] d-1-7H5- A Ak 3%—%‘—%011
HZ (A= 31, 10.0g, 24.7mmol) ¥ H,0 (10mL)2] €4l LiOH - H:0 (10.4g, 246.9mmol)E 7}shar, 4ozl

HEeklth. MeOHE ZSshelld SHAIl 5, JFFES H00l &aA7lar, 1M

FM P

FES B0TolA 16413 5
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ZIHSd 10-2011-0036609

HOlZ pH 1744 287 & DM (2x) 2 2231tk §he §7] 222S A%A73 (MgS0,), A#atir, 7
F YollA sF5AA 4-[(R)-3-(4-FtE5A]-3-HEH HA)-1-HE X2 |1 d{ g d-1-7} 544 3g-FEHo g =25

FESATH: RT = 4.10%8: m/z (BS) = 392.30 DHH] O A). o] SFES A HC1Z T Sabol A 247 Bt
RT

Al AT SulE AF Uold AAs] EA SREL FEeATH 43%; m/z (BS) = 292.18 [M+H]’

RILY

(T A).
0211 AlE 83 4-{(R)-3-[1-(5-F2 2 2] D29 3 52 W-4- 15 A -2 Dt

NP
|
o
(o)
Hom/Q/ £

[0222] o
[0223] Az 200 Z1AE A A S AR, 2-mE-4-((R)-3-T] F g H-4-L R H5AD) -t 22 spej=r TR}

o]= (A% 32, 500mg, 1.53mmol) ¥ 2 5-tiZF==ugud (270mg, 1.84mmol) o ZFE] TA 3}IAEL s

Stk RT = 4.39%; m/z (BS) = 404.14 DWHH] O A).
[0224] Xﬂ}_ 34: 4_{(R)—3—[1—(5—0ﬂE]Elq{i]11']1:/]_—2—021)1‘4;&]‘1]1:/]__4_021]1?_5‘_}\] }_2_”1]%‘?1]}_}“}

N/
o
°\/\/O
H07(©/ E

[0225] °
[0226] Az 2000 714 A FARE HHES ARESte], 2-mE-4-((R)-3-3 F| g H-4-A F-5A]) -l 22} sfo| =R S 2 e

o= (A% 32, 500mg, 1.53mmol) B 2-FER-5-od-v2fn|d (260mg, 1.84mmol) o 25-E XA Ft=s &

43H50h: RT = 3,928 m/z (ES) = 308.21 D] (33 A).

[0227] Az 350 5-3u-FE-2-2REI Y
NI N
&
[0228] ¢
[0229] 3,3-TlW R R LEF = (6.30nL, 50.0mol)E 4 Abo]FR A (40nL) Fe REEH (4.00nL, 46.0mmol) o)
weke s golo] Arstol A 202 Fek Azksnh. Dol §AE 80Tl 164k Bk AARE F, FALmA
A WZA)EL, BtOAe (40nL), Shol ==t (20.0mg) % OAEAL (0.30L) € Fhetivh. Whg EHES 78T
A Fbdeta, 2-ZEZAYZUEDY (5.54nL, 69.0mol)S 208 F<F Arbetaint. 78TolA 1A Bt A%
MR F S EREE F HCL IS BE S MIYAU FFALAN AT s
NaHCO, & 7Feto] whg EdtE& pH 82 2dF F, 7] &S Fostal, 4 EtOAc (2= FEskqirh. &3
FNES d4E AAsa, AXAZIL (MgS0y), o3, Uy ol wHZAZAT. Zd a=2vlEadgy
(EtOAc-TH, 1:9)2 HASte] FAl S3ES $53131ch: RT = 3,428 n/z (BS) = 170.06 D1 (3% A).
[0230] A% 36: 4-[3-(5'-33-2E-3 4.5 6-8 Eo}ato| = 2-20-[1,2' ¥ 7] 2] t] d-4-9 ) = 2 Z A] |-2-v]| & 9] 24}
N\ |
N
°\/\/C|
[0231] o
[0232] Az 250 71AE AH AN BES AFgSte] | 2-wEl-4-(3-T] A H-4-A Z 2 EZA]) -l 24 Flo| =R F 7 elo]

— 24 -



[0233]

[0234]
[0235]

[0236]

[0237]
[0238]

[0239]

[0240]

[0241]

[0242]

[0243]

[0244]

SIHE3d 10-2011-0036609
= (A% 10, 400mg, 1.28mmol) % 5-3F-FeE-2-FzZ2-ygd (AX 35, 302mg, 1.79mmol) . Z e FEA 3}
#29 FAATh: RT = 3.07% m/z (BS) = 411.16 W] (3 A).

Az 370 4{3-[1-(5-o]l Az 2d 3 gn|d-2-A) v H g d-4-L | T2 ZA] }-2-w Wil Z24F w|E ol 28| 2

3-(4-MEA 7R D-3-me-H A T2 |3 | g P -1-7} 2
2-F22-5-olAx Ay udo 2 RE XA IFES FAASAUG: RT =

=
w
co
>
63
:
a
_O,
>.
L
fru
e
a=)
i
=)
_TL
NJ
9
5
)
i
i
T
e
1 H
J}H
NJ
é
iu)
=
N
2

MeOH (17mL) 9] 4-{3-[1-(5-o]AZ =z gnd-2-2) I g d-4-Y | T2 Z A }-2-v|&-wl 22k v A=
(A= 37, 726mg, 1.76mmol) 2 H,0 (3mL)e] |Mo NaOH (704mg, 17.6mmol)S 7}stiL, dojx EFES 50T

ol 16A17F F<F nukEATH, THE (5nl)E WHE &350 7hatar, 72A17F B¢k A% 714939 ke 535
S FA2=7HA WZhA7]an, oM HCIZ2 pH 17bA] AR &kA17]at, DCM 2 EtOAcE FE3I(tt. &3 f7] &85

S AF WYellH EE2AA B4 FFES 555490 RT = 3.905; n/z (ES) = 398.19 [M+H] (9 A).

Az 39t 4-[(R)-3-(4-H 283 5] elof 5 A -1-o &l Z 230 | 9] o] 2] € -1-7h A4k 35—-elof) =¥ 2
o
NJLOJ\
O

Az 179) 71D A A HHS ALEste] | 4-82R-3 5-UrEeES
Z22)I A d-1-7H5 A SE-F e AEE (A 3009k WEeAlA #A BHEE

m/z (ES) = 440.18 [M+H] (L A).

mlo
-+
4
52
£t
3
Il
(@2}
5
7

AZ 400 4-[(R)-3-(4-7H5 413, 5-0) ] @3 25 A1 ) 1wl & 32 2 30 ] ) s 2] w117 242041 33— ol 2o 2
(o]
NJLO’)\
0\/\/6
Ho\’p/
o]

Az 184 714
-1-7H5 A4 3g-F-Eo=HZE (Ax 39)

i

o

ol

¥ o
>

>
o
o
oL
o

>~

>

it o
o
)

,,u

, 4-I(R)-3-(4-BE2 X -3 5-TH g #H5A])-1-WEd Z 2 |7 #H o
et oldElFoR AN F, o]E (0,9 WHeAIA FA 3

(

1 FE59TH RT = 4.28%; m/z (ES) = 404.45 [M-H] (4 A).

o

h=]
=

I
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[0245]

[0246]
[0247]

[0248]

[0249]

[0250]

[0251]

[0252]

[0253]

[0254]

[0255]

[0256]

ZIHSd 10-2011-0036609

Az 410 2,6-t1HE-4-((R)-3-T] Hl g D-4-L F-ZA) N A} Sfo| =2 FZ ol =

NH.HCI
o
Hop =
o

CHLCly, (3mL) F9] 4-[(R)-3-(4-7H5A1-3,5-tyH B A -1-HE L2 |-3] 5 2| Tl -1-7} 52 4F 35-F o 24|
Z (A% 40, 200mg, 0.49mmol)<] nRFE LML 0ToA] CHCl, (3ml) 59 TFA (2nL)e] &Moo=z A slrt.

2N ZF B Wke ZakE S Zrotalo| A &AL THS, CHCl, (3ml) 2 1M HCL (2mL)3 wwHsFgiTh. 1A17F 3,

Floi
i)
e
tio
)
of
=
ey
o
off
Hy
>,
Y
=}
2
ot
i)
e
o
4

=35190ch: RT = 2.13%: m/z (ES) = 306.15 [MHI] (39 A).

Az 420 4 (R)-3-[1-(5-F 223 gn|d-2-2) 9] 9| 2] D -4-A | -5 A -2, 6-T] W D -l =4

Az 110 714" A FARE BHE AFEsHY, 2,6-HWE-4-((R)-3-FH g d-4-L B EA) 24 slo|l=2F
Zol= (A% 41)9) 2,5-UZ2engudS BN A, ¥4 FRHES FS5aAt: RT = 4,245 n/z (BS) =
418.22 [+ (4 A).

Az 431 6-[(R)-3-(1-39-F-EA| 7} 2. d 9] 5 2]

x °\/\/()l JOLOJV

~.° 2N
o]

F_Vl
.J>
ru9
e
ft
>,
T
T
2,
nd
L
R
o
>
2
ndt
2
™
)
il

T THE (50mL) 9] 39-%4 4-((R)-3-3fo| =g A-1-vld 22 a) v v g d-1-7h5 A8 o] E (A% 3, 4.56g,
17.7mmol), 6-3fo]=EA-2-wH IR dRol| ~H 2 (4.44g, 26.6mmol) % PPhy (6.97g, 26.6mmol)<] Y
¥ &9 DIAD (5.20mL, 20.6mmol)E F9-2%=elA 7Fakolct. 304 &<k awk :
akal, FHRES EtOAcol &3lA17]1aL, 2M NaOH (2x) B = AAs et f71 S5 d=2=A71a (MgS0,), 7t
&tol Fulo] of 5] 18 FHAZIAL, HE 7FepSivh. ol 3ate] AdE A

%aoﬂﬁ X712, 24 AzvtEadd (EtOAc-IH, 3:17)2 AAlste] %4 FES F535)
B om/z (BS) = 421.28 [wH]T (g A).

o
o
oo
=)
il
L
of
=
2
R
R
Y

_l_z
o
of &

Az 44: 6-[(R)-3-(1-37-F-FA 7t d v 2l d-4-) F-EA] | -2-w D Y Z &l AL
o)
1 +
N (o)
N 0\/\_/0
HO I N E
o]

LiOH - H,0 (3.00g, 71.4mmol)E MeOH (40mL) 9] 6-[(R)-3-(1-3F-F-SA7I R I H 2| d-4-L) F-EA] |-2-H &
UHEA oo ~H 2 (HZF 43, 3.00g, 7.14mmol) & H,0 (4mL)e] mutd oo 7}alar, dofx
Toll A 16A13F &t wuksksit). |ulE AF el AAS &, A[FES H00] §3A7]a, 2M HCIZ pH 17}

A AdkAl7]an, DN (3x) ez FEaklth. &9 771 = AxA71a (MgS0,), ofdskar, Wz ellA

i

=
=

i



[0257]

[0258]
[0259]

[0260]

[0261]

[0262]

[0263]

[0264]

[0265]

ZIHSd 10-2011-0036609

FEAA BA SFES S5 RT = 4,028 n/z (BS) = 393.28 DHHTT (O A).

Az 450 6-{(R)-3-[1-(5-F 223 g v d-2-) 3] o] 2] -4~ | F- 5 A }-2-v D 2R 2%
NENAC!

I
N (o]

HO =N
(o]
oS4k (100mL) 5] 4M HC1S 6-[(R)-3-(1-3\-F-FA7h d g d 2] d-4-A) F-5A [ -2-w Y IR (A% 44,
2.70g, 6.89mmol)ell 7FstaL, dojxl &olg Foj2Imol A 2A17F FotF wykseith. o ko] Aol uAE FH
skal, Et,0= ARt 2-wWE-6-((R)-3-F e d-4-dF-ZA) Y] sfol=rIRetol= ¢S #5330}

RT = 2.43%; n/z (ES) = 292.18 [M+H]". DMSO (ImL) %] o] 2}&E (500mg, 1.37mmol)e] mukgl Lo
2,5-t]2 =29 gnd (410mg, 2.74mmol) % DBU (814 ulL, 5.48mmol)E 7}8tar, dolzl £HS 100°CH A mfo
Azgelre] W¥y FHolA 1.5A17F S 7MdEArt. vk EFES 10% 54 AE2A 2 EtOAcE 344
2%, 7] e 2Eska, B0 Bx) 2 dF G A F, A=A (MeS0y. o#skaL, AgstelA &

2 AAsE, WA (EtOAc)Z AAste] ®Al 3HES SE561%th: RT = 4.63%; m/z (ES) = 405.12
DT (3 A).

Az 460 6-{3-[1-(5-o]|Az 2T d-2-d) F A g d-4-d | 22 F A }-2-d U TR ool ~g 2

~° ZN
(o]

oA (10mL) 9 4M HCIE 6-[(R)-3-(1-3F-

2 (A% 43, 2.00g, 4.80mmol)dl 7}0}j dojz gAS F9 2ol A 447&
ol A AAS] 2-wE-6-(3-FH|gd-4-IZ =
th. DMSO (20mL) F©] o] 3}3HEe] ﬂa&% 3
(1.52g, 11.0mmol)E 7}staL, ¥ojzl &d& 100ToNA 16417 &<t 7}°ﬂo}°ﬂrﬂr J%HE AF LH 80T~ AA
3hal, AFES DOMOl &8iA 71, F3HE NaHCOy, &9 2 A5z MRS T, AxA7)2 MgS0,), oI#star,
Z YolA =AY, 28 m2ueadls (EtOAc-TH, 1:4)2 AAsle] ¥A 33FES 553190 RT = 4.64
Beon/z (BS) = 427.23 [H]T (3 A) .

Az 470 6-{3-[1-(5-0] A 283 2] v 1l-2-91 ) 3 3 2] ©l-4-2) ] 2L 2 E A }-2-v ] )

2

o

il

MeOH (4.2mL) %2 6-{3-[1-(5-°o]AZ Ay d-2-)J] g d-4-L | ZZZA] }-2-v| D ZEIXL o & o]
(A= 46, 137mg, 322 pumol) Z H,0 (0.8mL)2] Mol NaOH (133mg, 3.22mmol)E 7}8}al, Lo
TollA 18A13F &< wHkslSI ), F

I

2]

S
1 ERHEL 5

AR H
FALeE/A WAska, 20 HC1E pH 1744 AHg gw 7]
T Uelld sF5AA B4 FES F5eAT:

= o

.°°Hm{ﬂ

, DC
B

‘g’l EtOAc= Tgo}-?j\]’;}— ‘6]—6]— )

)

%
m/z (BS) = 399.21 [M+H]" (4 A).



ZIHSd 10-2011-0036609

[0266] Az 481 6-[3-(1-3F-H-EA7IR I H g d-4-Y) T ZZ A |-2-H ] FE AL o Do ~H 2

[e)

1A

N (o]

N o\/\/O
\/0 I 2N
[0267] °
[0268] Az 439 71AE AT FARSE WHE ARESEe], 3g-HE 4-(3-3o|EEAI 22 ) I d-1-THE A g o] E
o] & (23

+

(5.00g, 2.05mmol) % 6-3lo]=FA-2-HEYZEIAL oo ~HZ (4.47g, 2.47mmol) Z2F-H ¥4 3IES
J3}3th: RT = 4.60%; m/z (ES) = 407.

[0269] Az 490 6-[3-(1-33-F-FA 7t I v 2 U-4-) T2 Z A |-2-w Y T §1 2}
(o]
NJ\O’k\
(o]
HO I ~N
[0270] o
[0271] Az 440 7148 A3} FAE RS AREEY], 6-[3-(1-3F-F-E5A7tR Y g d-4-2)- L2 Z A |-2-wd Y
FEILE oo ~HZ (M X 48, 7.07g, 1.74mmol) ZH-E] A 3TES FAS RT = 3.96%; m/z (ES) =
379.16 [WH]T (49 A).
[0272] Az 50: N-(2-3to]=FAl-1-3lo] =FZA v d o &)-2-HE-6-(3-FH| g d-4-L ZZ ZA|)-YZRloln| = Slo| ==
Z2dlol=
NHHCI
Hoﬁ’ YE(\(
[0273]
[0274] HOBt + H,0 (771mg, 5.7lmmol)E THF (50mL) F<] 6-[3-(1-37-F-SA17tE 9 A d-4-d) T2 ZA|]-2-mEd =
YAl (A% 49, 1.80g, 4.76mmol), EDCI (1.10g, 5.71mmol) 2 DIPEA (2.50mL, 14.3mmol)2] Wl &-oHo] 7}
ttt. 158 F, 2-obn] =X 23] 3-t]S (650mg, 7. 13mmol)% 7bsta, dojzl EHES FH2ZolA 16413
To wukEQitk, THFE W& oA zAlAsaL, ZHFES DO (200mL)ol &8 A171aL, 1M NaOH, M0 % =
AAge =, AZAHY (MgS0y). dAFsta, s A 7|, 29 AZefEay (EtOAc-MeOH, 25:1)E H
Agte]  4-{3-[5-(2-8lo| =5 -1-gto| =5 A Mo & 7t o) -6-m D ¥] 2 I -2- A A | Z 2 2} 9] 9| 2] - 1-7H5
ik 3g-FEAAHEZE $53300: 3.28%; m/z (BS) = 452.29 [MHHI]". o] #3H=o] T]Ak (2.8uL)
o AM HCl= 7hshar, dojxl &ois ?ﬁ% ol 2213t Fob wwketdnt. SviE 0 el M AlASH] EA
}ES S5k RT = 1.88%; m/z (BS) = 352.15 [+ (38 A).
[0275] Az 51 N-((S)-2,3-t]ate| EFA| 22 3)-2-md-6-(3-9 A g d-4- L X2 ZA)-H ZHl opm| =
\/\/Om.ml
oH I\ °
Ho\/k/N 2N
[0276] °
[0277] Az 5000 71AE A2 fARRE S AMESEY], 6-[3-(1-33-FEAI7tRE I F g d-4-d)-Z 2 Z A |-2-Hd Y

IR (A2 49, 290mg, 766 pmol) E (S)-3-o}|=-Z 2 3-1,2-t]-2 (104.7mg, 1.15mmol)ZH-E ®A| 3}3t&
A atgith: RT = 1.89%: m/z (ES) = 350.34 [M-H] (%% A).

o
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[0278]

[0279]
[0280]

[0281]

[0282]
[0283]

[0284]

[0285]
[0286]

ZIHSd 10-2011-0036609

A% 520 6-{3-[1-(5-o g3 g nd-2-2) 3] | 2] d-4-L | L Z ZA] }-2-w & ]

;1
[
>

\/\/(]\l
\0

A

HO
o

Og5Aak Fo 4N HClS 6-[3-(1-39-F-5A7tRd o s g d-4-d) 22 ZA] |-2-vd Y Zeql (A= 49, 250mg,
6.61mmol)ell 7}8tal, Aojxl §Hg FLEmolA 2A1F Tt wikEelth, &ulE WF oA AAsIY 2-wE
-6-(3-9F Y d-4-dZ 2 LAY AR} sfolemIReGo|=E 551 th. DNSO (5nL) 59 o] 3t§HEe] &
-2 2-5-odygnd (222mg, 1.56mmol) 2 DBU (750 uL, 4.67mmol)Z 7}8laL, dojx &AL 70CoA 72
Az Eet 2 100TColA 3417 F<F Wkt Wb EFES MeOH (10mL)E 3]AA|7]aL, PE-AX Z-3 (MeOl-
DOM, 1:D2 AAse] TA T2 5530k RT = 3.66% n/z (BS) = 385.28 [M+H]' (3% A).

A% 53 6-EF L E-3-wedEd-2-mgugd

~F
~ l/N
'n\o
79l (200nL) F9 3-HEE-6-FFQ=-2-vEygtl (3.25g, 17.1mmol) 2 TMEDA (3.35mL, 22.2mmol)<]
olo] 3l

Q
[e]
oo AF (12.8mL, 20.5mmol) 59 1.6M n-F-E&HFS -75C ArdtolA 108 =< 7leti, EFES 508 =9
aHke 5 geEo)dylol= (1.84mL, 20.5mmol)E 7Fabdth. WHSES 1AIZF Bk -75Telq wwkek 3 2T

i, EsE NICL £ (oml) e FRAZT f7] A FHEA, dFE AAsta, Azl
(MgS0y), &wlE HFstollA AAs L, FFES 2 A2vtEa Y (IH-EtOAc, 39:1)E At 6-FFL=
-2-WE-3-rEAdsdygdds 5880, DO (7nL) 59 o] 3gHE (330mg, 2.10mmol)e] & 0TelA
77% 3-EFZZHMEAF (970mg, 4.30mmol)E 158 Z<F 7betgith. 3719 DOM (5ml) 23 (aliquot)S 7}8kar,
EES 1A B¢ wketgich, e E3E-S DOM (25mL) & 3|A A7), Na,CO; (15mL)&E ARk, &7 A

FA ZAS 23 AT S AFstA] AASY TA EES FE5EUTH: RT = 2.13%; n/z

+
+

A
=
%2
NG
1l
—
oo
%)
o0
O
—
=
+
==
=
—
o
0%
L
=
=

Az 54: e L d-2-vE-6-(3-V | d-4-IdZ 2 ZA)Fg|d Flo|ErF2elo|=

[eJe]

Nal (197mg, 4.93mmol)Z THF (10mL) %9 3F-38 4-(3-sto]l==Azz )9 g d-1-7t2 2ol E (1.00g,
4.11mmol1)e] &Aoo EHldld(portionwise) 7Fstal, Lozl wEg E3ES FH2ZdA A B¢
wREATh. - F o R-3-HeAaEd-2-vgvgd (A% 53, 778mg, 4.1lmmol)E WS EgEo| 7}sla, do
A gAS 70ToNA 2,543 Bk Rk & 02 FUAIAY. v E3ES EtOAc (3 x 100mL) 2 &3+,

et f§7 FEES @92 AA-sta, dxzA71 MgS0y), s, [ WelA sHAHY. 28 I2uE
a2y (IH-EtOAc, 3:7)& AASY] 4-[3-(5-Wetd TU-6-wE | gl d-2-L A T2 4 ¥ 3 ¢ d-1-7} =224 3

F-Rgo 222 FE3590: RT = 4.17%2; n/z (BS) = 413.18 [MH]. ©] 2}3H=2o] (740mg, 1.79mol) T}
A (10mL) 59 4M HCIS 7Fstar, @Bojxl fds F92Zo A 2A12F &<t niksiglet. &ulE 23 dlolA Al
7ste] ®A BHFES FSaITh RT = 2.21%; m/z (BS) = 313.23 [MHH] (1 A).
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[0287]

[0288]
[0289]

[0290]

[0291]

[0292]

[0293]

[0294]

[0295]

[0296]

[0297]
[0298]

ZIHSd 10-2011-0036609

Az 550 3-[1-(5-F==I g d-2-U) I ¥ g -4~

NléNj/Cl
HO\/\/Q

DMSO (120mL) <] 3-¥Hgd-4-AZ2H-1-2 sfo|=2FZelo]= (15.0g, 84mmol)e] wwtd §oN8 0T7HA
WzkAIZ1 %, DBU (30. OmL 201mmol ) & e& e 5E Zob HEslgdtl. 2. 5-tiZeadand  (

117mmo )& #Hete] 74ek &, WhgES 110C7HA 4AzE F<t 7FEagith. 20T7HA] WA &, ‘ﬂ%”%

H0 (200mL)ell 231, EtOAc (3 x 500mL) 2 F=33Ith. & 7] F=ES IM HCL (2 x 200mL) =2 A|7g gk

&
&
AZA7I (MgS0y), FFAIAT. FFES 29 A=2vEa Y (EtOAc-IH, 4:6)= At #A IJFES &

e
I«
fl
&)
-
o

E318l): ' NMR (CDCl3) & 1.10-1.23 (m, 2H), 1.30-1.38 (m, 2H), 1.48-1.57 (m, 1H), 1.58-1.66 (m, 2H),
1.78 (d, 2H), 2.86 (m, 2H), 3.66 (t, 2H), 4.67 (d, 2H), 8.20 (s, 2H).

Az 56: 6-{3-[1-(c-F2 2y Ynd-2-) I H e d-4-L | L2 ZA| }-2-HH IR oo ~H 2

N)N:NTCI
N °\/\/O

~N

(o)

o)
DIAD (2.88mL, 14.7mmol)E ¥4 THF (40mL) 9| 3-[1-(G-F2 =2y grd-2-)dHgd4-d |z 23-1-&
(A Z 55, 2.50g, 9.8mmol), 6-3Fo|=FAl-2-vd Y FEILL o€l 2~E|= (1.95g, 10.8mmol), % PPhs; (3.85g,

14.7mmol) 9] wikel §He] 10% Bk Arlskirt. 16A17F §, THFE 7Hetstol A AAS o, FFES EtOAc
(200mL) 2 IM NaOH (100mL) Alelel]l E&&dtl. f7] TS 5= AAST 5, AFA7)L (MgS0y), J¥shar,

EEANHY. IFES BtOAc-IHRE B3 F A3ES Fysn, Zd4 I=vnE2g Y (EtOAc-IH, 1:9)= A
Aste] ®A RS F=a9: m/z (BS) = 419.16 [MHH] (1 A).

¥

Az 57: 6-{3-[1-(5-2 2= n|d-2-d) I3 2| d-4-d | T2 LA }-2-m DY sL el 4k

N)N:N\/H/CI
SN 0\/\/6

HO. zN
o]
Az a4o AR AT KA PHE Ageted, 6-(3-[1-(5-F 22 H-2-9) 3] w2l Hl-4- | LR EA) -
o-vlE el Al ool H 2 (A% 56, 2.65g, 6.33m0l)E WFEHAA EA FFES 53U n/z (BS)

= 391.13 [MHH]T (4 A).

Az 58: 6-{3-[1-(5-F 229 v d-2-) A g d-4-L | ZZZ A }-2 4-T] D ZRAL ool =82

AC
N o\/\/Cl

~N

[e]

(o)

Az 560 71AE At FA WHS ALESe], 3-[1-(-FRRygnd-2-d) v d-4-d T2 H-1-& (A
Z 55, 1.55g, 6.05mmol)E 6-3Fo]|=FA|-2, -t UIEAL oo ~HZ (1.30g, 6.66mmol)9} F3HAIA i
A RS FEa: n/z (BS) = 433.17 [MH]T (1 A).

=
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[0299]

[0300]
[0301]

[0302]

[0303]

[0304]

[0305]

[0306]

[0307]

[0308]

ZIHSd 10-2011-0036609

Az 59 6-{3-[1-(5-F 2= g|rd-2-) 93 ) d-4-L | 22 FA] }-2 4-T] v SRl A

o

Az 40l 71" AT FARE PSS AHESe], 6-(3-[1-G-FR TV E-2-2) 3 A 2 P -4-L | LR F A}
2,4~ qlﬂlﬁlqi Bl g AHE (AXx 58, 0.50g, 1.15mmol)E B]FIAA ZEA AES 5690 n/z

sh7]e] dnkd el WHo R ¥ 39 AAHE FASATH DMSO (ImL) 52 4-[(R)-3-(4-wlebd Zd F=A])-1-4

olemFZgtol= (AZ 5, 50.0mg, 160umol)e] &fe] DBU (36.0uL, 240 pumol) H &

ol &glol= (240 umol)E 7}skgdth. ¥k ‘f?}%—% gl 100Cell A 713 &, SCX FFET A (2g)4o

= %Ziﬁ} SCX ZFEFAE MeOHZE MAS 5 AAHES MeOH 9] 1% N2 £25t9th. &ujE 29I A 33
& 37l AAH F sy o] dS ARgste] gAsSlt:

W1 AREES Bt0Z B4 F ofaalir.

o
it
4
]
2L
f

W 20 AMES 78 m2etE s (DOM-MeOH, 98:2)2 AA s,

3 AAES MeOHo| &alA7]1aL, MP-o]aA|oldo]Ee} s FH2Zo M 147 F¢
LS S9N A AAE YAES S5

2

o{|
[11‘ 1
32
£
2
o
2L
£

[3% 3]
ANd| Sz 33 2HEY
N‘]/F 5-Fluoro-2-(4-[(R)-3-(4-
NS .
N7 °N methanesulfonyl- . -
RT =4.23 min; m/z (ES™) =
1 0, phenoxy)-1-methyl- .
O/ H o 408.16 [M+H]* (24 B)
~s = propyl]piperidin-1-y1}-
oo pyrimidine
4-[(R)-3-(4-
N7
| Methanesulfonyl-
2 0\/\/@ phenoxy)-1-methyl- RT = 1.91 min; m/z (ES*) =
O’ propyl]-3,4,5.,6- 380.17 [M + HI* (374 B)
\O"s‘b tetrahydro-2H-
[1,2]bipyridinyl
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[0309]

¢

Q

2-{4-[(R)-3-(4-
Methanesulfonyl-
phenoxy)-1-methyl-
propyl]piperidin-1-yl}-
pyrazine

RT = 3.38 min; m/z (ES") =
390.15 [M + 11]* (3 B)

3-{4-[(R)-3-(4-
Methanesulfonyl-
phenoxy)-1-methyl-
propyl]piperidin-1-yl}-
6-methylpyridazine

RT = 1.91 min; m/z (ES™) =
404.15 [M + HI* 0P8 B)

5-Ethyl-2-{4-[(R)-3-(4-
methanesulfonyl-
phenoxy)-1-methyl-
propyllpiperidin-1-yl}-
pyrimidine

RT = 3.90 min; m/z (ES") =
418.14 [M + H]* (39 B)

2-{4-[(R)-3-(4-
Methanesulfonyl-
phenoxy)-1-methyl-
propyl]piperidin-1-yl}-
S-propylpyrimidine

RT = 4.25 min; m/z (ES*) =
432.18 [M + H]* (3% B)

/
v
Re
[}

+[(R)-3-(4-
Methanesulfonyl-
phenoxy)-1-methyl-
propyl]-5'-
trifluoromethyl-3,4,5.6-
tetrahydro-2H-
[1,2'Tbipyridinyl

RT = 4.49 min; m/z (ES) =
457.12 [M + H]* (48 B)

4-[(R)-3-(4-
Methanesulfonyl-
phenoxy)-1-methyl-
propyl]-4-methoxy-
3.4,5,6-tetrahydro-2H-
[1,2"bipyridinyl

RT = 2.05 min; m/z (ES™) =
419.13 [M + H]" ("% B)

2-{4-[(R)-3-(4-
Methanesulfonyl-
phenoxy)-1-methyl-
propyl]piperidin-1-yl}-
S-methoxypyrimidine

RT = 3.80 min; m/z (ES) =
420.13 [M + H]* (44 B)

10

2-{4-[(R)-3-(4-
Methanesulfonyl-
phenoxy)-1-methyl-
propyl]piperidin-1-yl}-
4-methoxypyrimidine

RT =2.31 min; m/z (ES") =
420.03 [M + H]" ("4 B)
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[0310]
[0311]

[0312]
[0313]

[0314]

Z
D

|

(R34
Methanesulfonyl-
phenoxy)-1-methyl-
propyl|-5'-methyl-
3.4.5,6-tetrahydro-211-
[1,2'Tbipyridinyl

RT = 2.01 min; m/z (ES*) =
403.05 [M + 1T* (3% B)

P

12 0
o

4-[(R)-3-(4-
Methanesulfonyl-
phenoxy)-1-methyl-
propyl|-4-methyl-
3.4,5,6-tetrahydro-211-
[1,2']bipyridinyl

RT = 1.99 min; m/z (ES*) =
403.05 [M + H]" (44 B)

Z
z)/_>;

13

A
o E
o

2-{4-[(R)-3-(4-
Methanesulfonyl-
phenoxy)-1-methyl-
propyl]piperidin-1-yl}-
4,6-dimethylpyrimidine

RT =2.88 min; m/z (ES*) =
418.01 [M + H]J* (33 B)

z

NS
s

2-{4-[(R)-3-(4-
Methanesulfonyl-
phenoxy)-1-methyl-
propyllpiperidin-1-yl}-
pyrimidine

RT = 3.44 min; m/z (ES") =
389.94 [M + H]* (39 B)

L4

z
P4 \E 4

5-Butyl-2-{4-[(R)-3-(4-
methanesul fonyl-
phenoxy)-1-methyl-
propyl]piperidin-1-yl}-
pyrimidine

RT = 4.67 min; m/z (ES*) =
446.13 [M + H]* (4 B)

|

16 0
L&

5'-Fluoro-4-[(R)-3-(4-
methanesulfonyl-
phenoxy)-1-methyl-
propyl]-3.4.5.6-
tetrahydro-2H-
[1,2bipyridinyl

RT =3.77 min; m/z (ES") =
407.09 [M + HI* (38 A)

Z
N
[+]

17

o
!

O3,
o

5'-Chloro-4-[(R)-3-(4-
methanesulfonyl-
phenoxy)-1-methyl-
propyl]-3,4.5,6-
tetrahydro-2H-

| 1,2'|bipyridiny!

RT = 4.12 min; m/z (ES) =
423.05 [M + H]" (4H A)

ol A Al A st

0.
N
HO/\/N
(o]

j‘;’j/ Cl

N

2-wEdl =4 (A% 12, 110mg, 283 pumol) % EDCI (70.5mg, 370 umol)e] L
2-o| ol ghE (68 nl, 1.13mmol)S 7Fstal, Lozl EFEE 40TolA 16417
, AFES EtOAc 3 2M NaOH Atolell Z&atsict. #7] %

1A i
T2 AR 5, AxA71 (NgS0,), olFsta, &rijs SuA7la, 2

ZIHSd 10-2011-0036609

Aol 181 4-{3-[1-(5-F 229 2 d-2-) 9 d 2| -4-A | ZZFA] }-N-(2-3} o] =F A ol | ) -2-m| il = o] =

HOBt - H,0 (50.0mg, 370 umol)E THF (7mL) ¢ 4-{3-[1-(5-F2Z-37gn|gd-2-d) I d g d-4-d | = 2 Z K]}~

o] Zhsllth. 202 ¥,

Q
[€)
st el RS ¥
el etaL
A2vtE Y (EtOAc) 2 A A 5]

, 2M NaOH, 1M HCI ¥ ¢
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[0315]

[0316]

[0317]

[3% 4]
AN T ik A= LCMS ¥ A
N,,Tcu 4-{3-[1-(5-Chloropyrimidin-
] N
2-yl)piperidin-4-yl]-
SUSh yDpiperidin-4-y1] RT = 3.66 min; miz (ES*) =
19 oH o propoxy }-N-((5)-2,3- 463.22 M+ HT'
HQ\A/")(Q/ dihydroxypropyl)-2-methyl- .
]
benzamide
N,,],cu 4-{3-[1-(5-Chloropyrimidin-
oI 2-yDpiperidin4-y1]- RT = 3.66 min; miz (5S*) =
20 " propoxy }-N-(2-hydroxy-1- 46331 (M + 1]
N, .
H°/\I hydroxymethylethyl)-2-
HO © .
methylbenzamide
A~Cl
N:T 4-{3-[1-(5-Chloropyrimidin-
21 O\/\/O‘ N 2-yDpiperidin-4-yl]- RT = 3.92 min; m/z (ES*) =
H’NWKQI propoxy }-2-methyl- 389.19 [M + H]
5 benzamide
N&j,u 4-{3-[1-(5-Chloropyrimidin-
N7 SN 2-yl)piperidin-4-yl]- _ by
- o\/vo propoey |- N-(2-hydrory-1.- RT = 3.60 mm,:nh (ES" =
i i 477.16 [M + H]
”‘fj’ X hydroxymethylethyl)-2,6-
e dimethylbenzamide
& (CDCly) 1.21-1.36 (m,
2H), 1.41-1.51 (m, 2H),
1.52-1.65 (m, 11I), 1.78-1.92
4H), 2.50 (s, 3H), 2.79-
43-(5-Chloro-3,4,5,6- (;;’0 (H) 2H)O (;’90_3)'03 (9
U * | tetwabydro-21- 2ﬁ) 3H;9 373 ‘( 4ﬁ) "
5 9.059-3./ > s
L [1.2bipyridinyl-4-yD)- ' "
23 on o ropoxy]-N-(5)-2.3 3.85-3.94 (m, 1H), 4.01 (t,
“°\)\/"~,(¢r Propoxy ’ 2H), 422-4.31 (m, 2H), 6.15—
o dihydroxypropyl)-2-methyl- |
o 0.24 (m, 1H), 6.62 (d, 1H),
benzamide
6.71-6.80 (m, 21I1), 7.36-7.45
(m, 2H), 8.11-8.15 (m, 1H);
RT =3.17 min; m/z (ES") =
462.17 [M + HJ*
4-[3(5'-Chloro-3,4,5,6-
UCI tetrahydro-2H-
2 0\/\/0 [1,2'bipyridinyl-4-y1)- RT =3.42 min; :rl/z (ESH =
Ho,\_/n )H;:r propoxy]-N-((R)-2-hydroxy- | 446.20 [M + H]
o0 1-methylethyl)-2-methyl-
benzamide
N-((R)-2-Hydroxy-1-methyl-
:OJ\ ethyl)-4-[3-(5"-isopropyl-
25 . \/\/O« 3,4,'5.6.—tet1tal.1ydro—21—l— RT =2.75 min; +m/z (BSH =
H [1,2bipyridinyl-4-yl)- 454.27 [M + H]
AN
HTY 3 propoxy|-2-methyl-
benzamide
UF 4-[3-(5"-Fluoro-3.4.,5.6-
N tetrahydro-2H- . .
o RT =3.09 min; m/z (ES™) =
2 °V\/Q 1,2'Tbipyridinyl-4-y1)-
1 (1.2 bipyridinyl-4-y) 372.18 [M + HT*
: propoxy]-2-methyl-
o
benzamide
/Q)\ 4-[3-(5"-Isopropyl-3.4.5,6-
N
| tetrahydro-2H-
” \/\):\)N [: r;“z O,di Ll RT = 2.72 min; m/z (ES") =
- ° o PIPYHANY L 396.20 [M + HJ*
HoN. propoxy]-2-methyl-
° benzamide
Ho”" o 4-{3-[1(5-Ethylpyrimidin-
N 2-yl)piperidin-4-yl]-
" o yDpiperidin-4-yl] RT = 3.07 min; m/z (BS*) =
28 /\/\Q. N propoxy }-N-(2-hydroxy-1- _ .
N ) 457.24 [M + H]
N% hydroxymethylethyl)-2-
methylbenzamide
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[0318]

29

4-{3-[1-(5-Ethylpyrimidin-
2-yhpiperidin-4-yl]-
propoxy }-N-(2-hydroxy-
ethyl)-2-methylbenzamide

RT = 3.20 min; m/z (BS") =
427.36 [M + HT*

30

4-[3-(5"-Ethyl-3,4,5,6-
tetrahydro-2H-
[1,2']bipyridinyl-4-yl)-
propoxy|-N-(2-hydroxy-1-
hydroxymethylethyl)-2-
methylbenzamide

RT =2.57 min; m/z (ES") =
456.25 [M + 1]

31

4-[3-(5'-Ethyl-3,4,5,6-
tetrahydro-2H-
[1,2bipyridinyl-4-yl)-
propoxy]-N-((R)-2-hydroxy-
1-methylethyl)-2-methyl-

benzamide

RT =2.67 min; m/z (ES") =
440.23 [M + H]*

32

N-(2-Hydroxy-1-
hydroxymethylethyl)-4-[3-
(5'-isopropyl-3,4,5,6-
tetrahydro-2H-
[1,2'Tbipyridinyl-4-yl)-
propoxy]-2,6-dimethyl-
benzamide

RT =2.65 min; m/z (ES") =
484.26 [M + H]"

33

N-((R)-2-Hydroxy-1-methyl-
ethyl)-4-[3-(5'-isopropyl-
3,4,5,6-tetrahydro-2H-
[1,2'bipyridinyl-4-yl)-
propoxy|-2,6-dimethyl-
benzamide

RT =2.77 min; m/z (ES") =
468.26 [M + HJ*

34

N-((5)-2,3-Dihydroxy-
propyl)-4-[3-(5"-isopropyl-
3,4,5,6-tetrahydro-2H-
[1,2Tbipyridinyl-4-yl)-
propoxy]-2,6-dimethyl-
benzamide

RT =2.72 min; m/z (ES") =
484.26 [M + H]*

35

N-(2-Hydroxyethyl)-4-[3-
(5'-isopropyl-3.,4,5,6-
tetrahydro-2H-
[1,2']bipyridinyl-4-y1)-
propoxy|-2,6-dimethyl-
benzamide

RT =2.78 min; m/z (ES") =
45424 [M +H]*
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[0319]

36

4-{3-[1-(5-Chloro-
pyrimidin-2-yl)piperidin-4-
yllpropoxy } -N-(2-hydroxy-
ethyl)-2,6-dimethyl-
benzamide

RT = 3.75 min; m/z (ES™) =
447.19 [M + H]*

37

4-{3-[1-(5-Chloro-
pyrimidin-2-yl)piperidin-4-
yllpropoxy}-N-((R)-2-
hydroxy-1-methylethyl)-2,6-
dimethylbenzamide

RT = 3.80 min; m/z (ES*) =
461.18 [M +11]"

38

4-{3-[1-(5-Ethylpyrimidin-
2-yl)piperidin-4-yl]-
propoxy }-N-((R)-2-hydroxy-
I-methylethyl)-2-methyl-
benzamide

RT = 3.25 min; m/z (BS*) =
441.22 (M + HI*

39

4-{3-[1-(5-Ethylpyrimidin-
2-yDpiperidin-4-yl]-
propoxy }-2-methyl-
benzamide

RT =3.30 min; m/z (ES*) =
383.17 [M + 111"

40

4-[3-(5'"-tert-Butyl-3,4,5,6-
tetrahydro-2H-
[1,2'|bipyridinyl-4-y1)-
propoxy]-N-((R)-2-hydroxy-
1-methylethyl)-2-methyl-
benzamide

RT = 2.84 min; m/z (ES") =
468.27 [M + H]*

41

4-[3~(5"-tert-Butyl-3,4,5,6-
tetrahydro-2H-
[1,2'|bipyridinyl-4-yl)-
propoxy]-N-(2-hydroxy-1-
hydroxymethylethyl)-2-
methylbenzamide

RT =2.73 min; m/z (ES") =
484.26 [M + H]*

42

4-[3-(5"-tert-Butyl-3,4,5,6-
tetrahydro-2I1-
[1,2']bipyridinyl-4-yl)-
propoxy |-N-((5)-2.3-
dihydroxypropyl)-2-methyl-
benzamide

RT =2.82 min; m/z (ES*) =
484.29 [M + 11]*

43

4-[3~(5'-Chloro-3,4,5,6-
tetrahydro-21H-
[1.2']bipyridinyl-4-yl)-
propoxy |-N-(2-hydroxy-1-
hydroxymethylethyl)-2,6-

RT = 3.25 min; m/z (ES*) =
476.17 (M + HT*
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[0320]

dimethylbenzamide

4-[3-(5'-Chloro-3,4,5,6-
tetrahydro-2H-
[1,2bipyridinyl-4-yl)-

RT = 3.40 min; m/z (ES") =

H /\/\O' N propoxy]-N-(2-hydroxy- 446.15 [M +H]*
Uc. ethyl)-2,6-dimethyl-
benzamide
4-[3~(5"-Chloro-3.,4,5,6-
HO\/LN i tetrahydro-2H-
45 A 0/\/\0 [1,2Tbipyridinyl-4-yl)- RT =3.52 min; m/z (ES") =
LN propoxy [-N-((R)-2-hydroxy- | 460.17 [M + H]*
Um 1-methylethyl)-2,6-
dimethylbenzamide
8 (CDCly) 1.12-1.26 (m,
2H), 1.38-1.48 (m, 2H),
1.53-1.64 (m, 1H), 1.76-1.87
N i 4-{3-[1-(5-Chloro- (m, 4H), 2.31 (s, 6H), 2.70—
on " K lo pyrimidin-2-yl)piperidin-4- | 2.77 (m, 2H), 2.82-2.93 (m,
46 /\/\O'Y\NJ\ yl]propoxy }-N-((5)-2,3- 2H), 2.94-2.99 (m, 1H),
NANa | dihydroxypropyl)-2,6- 3.51-3.76 (m, 4H), 3.86-3.98
dimethylbenzamide (m, 3H), 4.64-4.73 (m, 2H),
6.56 (s, 2H), 8.21 (s, 2H); RT
=3.60 min; m/z (ES*) =
477.18 [M + HT*
61 (CDCl5) 1.18-1.32 (m,
2H), 1.37-1.47 (m, 2H),
1.48-1.61 (m, 1H), 1.76-1.88
(m, 410, 2.32 (s, 6H), 2.71—
o 4-[3-(5"-Chloro-3,4,5,6- 277 (m. 110), 2.77-2.88 (m.
HO/\:/\H)E@ tetrahydro-2H- 5 . aq ’
OH o e 2H), 2.95-3.00 (m, 1H),
47 RGNS yridinyl-4-yD)- 3.51-3.76 (m, 4H), 3.84-3.98
Ua propoxy- N-(8)-2.3- (m, 310), 4.19-4.29 (mn, 211),
dihydroxypropyl)-2,6- 6.00-6.10 (m, 1H), 6.56 (s,
dimethylbenzamide 2H). 6.60 (d, 1H), 7.36-7.43
(m, 11, 8.08-8.12 (m, 1H);
RT = 3.18 min; m/z (ES") =
476.15 [M + H]*
)
HzNjhg\ 4-{3-[1-(5-Isopropyl-
48 Q pyrimidin-2-yl)piperidin-4- | RT = 3.55 min; m/z (ES") =

yllpropoxy}-2-methyl-
benzamide

397.26 [M + HJ*
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[0321]

N-(2-Hydroxy-1-
hydroxymethylethyl)-4-{3-

81 (CDCl3) 1.14-1.29 (m,
8H), 1.39-1.49 (m, 2I1),
1.51-1.63 (m, 1H), 1.75-1.90
(m, 41I), 2.48 (s, 31I), 2.52—
2.59 (m, 210), 2.77 (sep, 11),
2.81-2.91 (m, 2H), 3.86-4.02

49 1-(5- Ipyrimidin-2-
N\Q«YN [1-G-isopropylpyrimidin-2- 1 crr 10 410 (m, 111,
N yDpiperidin-4-yl]propoxy } -
K 4.66-4.76 (m, 2H), 6.46-6.55
2-methylbenzamide i
(m, 1H), 6.68-6.78 (m, 2H),
7.40 (d, 11D, 8.20 (s, 21D); RT
=3.17 min; m/z (ES™) =
47118 [M + H]*
HO\/L 1 N-((R)-2-Hydroxy-1-methyl-
ﬂﬁ@\ ethyl)-4-{3-[1-(5-isopropyl- ) .
50 >0 rimidin-2-yDpiperidind- | N 543 mins m/z (S =
: N py YOI 455.18 [M + HJ'
N yllpropoxy }-2-methyl-
benzamide
o
HN 4-{3-[1-(5-Chloro-
s1 o pyrimidin-2-yl)piperidin-4- RT = 3.90 min; m/z (ES") =
m N, yllpropoxy }-2,6-dimethyl- 403.17 [M + H]*
|J :
L~ N benzamide
it 4-[3-(5'-Chloro-3,4,5,6-
HN tetrahydro-2H-
- o [‘i ‘;g o gLty RT = 3.59 min; m/z (ES) =
5 ,2'Tbipyridinyl-4-yl)-
/\/\Oq N Pyt 402.11 [M+ H)*
u propoxy]-2,6-dimethyl-
¢l | benzamide
HzN%\ 4-{3-[1-(5-Isopropyl-
s3 o/\/\O pyrimidin-2-yl)piperidin-4- | RT =3.78 min; m/z (ES*) =
; ~™ yllpropoxy}-2,6-dimethyl- | 411.20 [M + HJ*
N\)\( benzamide
4-[3-(5"-Isopropyl-3.4,5.6-
RN tetrahydro-2H- RT = 3.42 mi /2 (ES")
o =3. ;miz (ESH =
54 /\/\Q N [1.2']bipyridinyl-4-yl)- s 7
> R 410.20 [M + H]
\O\( propoxy1-2,6-dimethyl-
benzamide
4-[3-(5"-Chloro-3.4,5,6-
HO’\(}:\NJ:@\ tetrahydro-2H-
o P ~ 2 RGN -
- /V\O' . [1.27bipyridinyl-4-y1) RT =3.29 min; m/z (ES")

propoxy]-N-((R)-2,3-
dihydroxypropyl)-2-methyl-
benzamide

462.17 [M + H]
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[0322]

56

4-[3-(5'-Chloro-3.4,5,6-
tetrahydro-2H-
[1,2']bipyridinyl-4-yl)-
propoxy]-N-(2-hydroxy-1-
hydroxymethyl-1-methyl-
ethyD)-2-methylbenzamide

RT = 3.50 min; m/z (ES") =
476.20 [M + H]*

57

4-[3-(5"-Chloro-3.4,5,6-
tetrahydro-2H-
[1,2'Tbipyridinyl-4-y1)-
propoxy]-N-((R)-2,3-
dihydroxypropyl)-2,6-
dimethylbenzamide

RT = 3.18 min; m/z (ES*) =
476.21 [M + HT*

4-{3-[1-(5-Chloro-
pyrimidin-2-yl)piperidin-4-
yllpropoxy }-N-(2-hydroxy-
1-hydroxymethyl-1-methyl-
ethyl)-2-methylbenzamide

RT = 3.95 min; m/z (ES") =
477.20 [M + OT"

59

4-{3-[1-(5-Chloro-
pyrimidin-2-yl)piperidin-4-
yllpropoxy}-N-((R)-2,3-
dihydroxypropyl)-2-methyl-
benzamide

RT = 3.63 min; m/z (ES*) =
463.19 [M + H]*

60

cl

4-[3~(5'-Chloro-3,4,5,6-
tetrahydro-21H-
[1,2'|bipyridinyl-4-yl)-
propoxy]-N-(2-hydroxy-1-
hydroxymethyl-1-methyl-
ethyl)-2,6-dimethyl-
benzamide

RT = 3.55 min; m/z (ES") =
490.22 [M + H]
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61

4-13-[1-(5-Chloro-
pyrimidin-2-yl)piperidin-4-
yl]propoxy }-N-(2-hydroxy-
1-hydroxymethyl-1-methyl-
ethyl)-2,6-dimethyl-
benzamide

RT = 3.98 min; m/z (ES") =
491.21 [M + 1T

62

4-{3-[1-(5-Chloro-
pyrimidin-2-yl)piperidin-4-
yllpropoxy }-N-((R)-2.3-
dihydroxypropyl)-2,6-
dimethylbenzamide

RT = 3.68 min; m/z (ES") =
477.20 [M + HT*

63

4-{3-[1-(5-Chloro-
pyrimidin-2-yl)piperidin-4-
yl]propoxy }-2-methyl-N-(2-
pyrrolidin-1-ylethyl)-
benzamide

RT = 3.09 min; m/z (ES") =
486.24 [M + H]*

64

4-{3-[1-(5-Chloro-
pyrimidin-2-yl)piperidin-4-
yllpropoxy}-2,6-dimethyl-
N-(2-pyrrolidin-1-ylethyl)-
benzamide

RT = 3.04 min; m/z (ES*) =
500.25 [M + H]*

65

4-{(R)-3-[1-(5-Chloro-
pyrimidin-2-yl)piperidin-4-
yl]butoxy }-N-((R)-2,3-
dihydroxypropyl)-2,6-
dimethylbenzamide

RT =3.85 min; m/z (ES") =
491.21 [M + HT*
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[0324]

[0325]
[0326]

[0327]
[0328]

[0329]

ZIHSd 10-2011-0036609

=N
' 4-{(R)-3-[1-(5-Chloro-
66 J—Q p]);l;i)n:idin;Z;r]()[;)p;ri;lin.m RT = 3.84 min; m/z (ES™) =
o= ylbutoxy }-NA(5)-2.- 491.21 (M + H]*
dihydroxypropyl)-2.6-
" dimethylbenzamide
5
o
HO-
Cl
Ni \)
>_—:-N

N 4-{3-[1-(5-Chloro-
pyrimidin-2-yl)piperidin-4-
67 yllpropoxy}-N-(2- RT = 3.09 min; m/z (ES*) =
° dimethylamino-1-methyl- 488.23 [M + H]*
cthyl)-2,6-dimethyl-
8 benzamide

N,
4-{3-[1-(5-Ethylpyrimidin-
2-yDpiperidin-4-yl]-
o8 yDpiperidin-4-yl] RT = 2.70 min; mfz (ES*) =

propoxy }-2,6-dimethyl-N-

O
T 494.35 [M + H]*
(2-pyrrolidin-1-ylethyl)-
" benzamide
N
o

C
N/
=N
N
4-{3-[1-(5-Cthylpyrimidin-
69 2-yDpiperidin-4-yl]- RT =3.38 min; m/z (ES™) =
° propoxy }-2,6-dimethyl- 397.24 [M + H|*
:f benzamide
HN—S
FFe
N
=N
2,6-Dimethyl-4-{3-[1-(5-
70 trifluoromethylpyrimidin-2- RT =4.15 min; m/z (ESY) =
yDpiperidin-4-yl|propoxy } - 437.21 [M + HI"
L benzamide
HzNio

AA e 710 N-((R)-2-3}o]| =2 A]-1-w " o] & )—4-{3-[1-(5-0] 2 Z 2 D3] 2| n ¥-2-2 ) 7] ] ] Y -4- | T2 ZEA] }-
2,6-tjr el Zoju| =

o)
HO\/LN/%\
H
o/\/\o
NN
o9
N~
HOAt (70.0mg, 504umol)Z THF (5mL) 59 4-{3-[1-(5-°0]AZ2Z-Fgn-2-) 3 ¥ g d-4-A | L2 ZA]
2,6-tEdl =4 (A% 22, 150mg, 360 umol), EDCI (70.5mg, 370 umol)  NEts; (150 pL, 1.08mmol)e] xLwh
H gdo] 7}, 208 &, (R)-2-oM =T 2 3-1-2 (85.0ul, 1.08mmol)E 7}star, dojzxl E3HES 55T

o A 19A17F =¢F 71E3k9itt. THFE & oA AAS L, FFELS EtOAc 2 2M NaOH Alolol E&algict. &
7] S EEdkar, oM NaOH, 1M HCl 2 A<z AAe 3, AzAAY (MgS0,). o3aln, gnj=

EtOAc® Ha5te] TA| 3H3ES S319dth: RT = 3.48%; m/z (BS) = 469.22 [M+H] (4 A).

AAe 710 AAF A FA RS Agdtel, AT S AT obu

4 3 S olnla HPAA ¥ 5ol AAR ofn=
& FAstar.

A
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[0330]

[0331]

[0332]
[0333]

[0334]
[0335]

[0336]

[0337]

[0338]

ZIHSd 10-2011-0036609

[3% 5]
ANd| 7=z 43 >4E7: LCMS i A
Ho N-(2-Hydroxy-1-
no\l“ hydroxymethylethyl)-4-{3- RT =323 min; miz (ES*) =
72 O/\/\O‘ M [1-(5-isopropylpyrimidin-2- 485_21 ‘[M ' Hi L B
\N', yDpiperidin-4-yl]propoxy }- ’
2,6-dimethylbenzamide
N-((S5)-2,3-Dihydroxy-
PPN )
e uj;do propyl)-4-{3-{1-(5- RT = 3.27 min; miz (ES") =
73 /\/\O. isopropylpyrimidin-2-yl)- ) e
b - 485.21 [M + H]
N piperidin-4-yl]propoxy }-2,6-
dimethylbenzamide
[
Ho\/\NJ:d N-(2-Hydroxyethyl)-4-{3-
H
74 o’\/\O [1-(5-isopropylpyrimidin-2- | RT = 3.40 min; m/z (ESH =
"\Nr"\ y)piperidin-d-yljpropoxy}- | 455.24 [M + H]*
2,6-dimethylbenzamide

=

F

A e 75 N-(2-o}r| o &)-4-{3-[1-(5-F 221 g n|d-2-) I 2| d-4-U | T2 Z A }-2-v| €l Wl

NENAC
Ly
N
H
HZN’\/”YQ
o

Zoln| =

oS

HOBt - H,0 (100mg, 735umol)E THF (12ml) =9 4-{3-[1-(5-ZE2=2-ygnd-2-d)3dgd-4-L]|ZZZA] }-
-l F=AF (A% 12, 220mg, 565pumol) @ EDCI (141mg, 735umol), % DMF (600uL)e] mwkel golo| 7}ak
Q). 158 3, (2-olu| o E) IRkt 35— %oﬂ*a}e (268 L, 1.694mmol)S 7}8lal, Holjxl EES 9
LT A 96417 FoF murelith. &S AF oA AAstE, FFES EtOAc 2 2M NaOH Alold] #&3s}9)
b §7] S B8ska, oM NaOH, 2M HCl ‘;‘ Oﬂ%% AR & A=A (MgS0,) . oFstar, §uE FHA
71a1, -l A2vulEa#y (EtOAc-IH, 1:1 WA 1:0)2 At [2-(4-{3-[1-(5-E 223 g d-2-24) 9 g
T)-4-0) | 3 2 ZA| -o-w D ul ol obn| 1) o & | FhubAl 3E-BE o] 2~H 22 S5t RT = 4,265 m/z (ES) =
532.32 [M+H 3

1. O3k (7al) 29] o] s}&Eeo] wukdl Ferolo] T2 (1.75mL, 7.0mmol) Fe] 4M HClS 7}a}
gos FolenolA 3A7F Bob wukalgith. SulE WE oA AlAS I, FFELS EtOAc 2 2
A A7V ASA 7| I, EtOAe (3x)2 2Zaqlc. aak 7] ==

H
Be AN T (MgS0y), ABstn, 1 Yol 5FAA FA FFES £S5 RT = 3.13%; n/z (ES)
= 432.21 [+ (0 ).

Al 759 Z1AE AT FASE PHS ARESte], A3k aba
BocE &H 3 (deprotection) XA F 69 EAF ofn| - ofn|=E AT},

2
o
o
s}
(@}
@]
o
o
=)
-
)
o
o
o
a=)
[o
i
o
>,
™
o

[3% 6]
A 7= %4 ~HEYH; LCMS ¥ A
N | 4-{3-[1-(5-Chloropyrimidin-2-
N);]/ {.[ ‘(. pyrimidin ) .
76 0\/\/0 yl)piperidin-4-yl]propoxy}-2- RT =3.09 min; m/z (ES") =
‘H\“/[? methyl-N-(R)-pyrrolidin-3-yl- 458.14 [M + HT*
HN\/:r o benzamide
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[0339]

N-Azetidin-3-yl-4-{3-[1-(5-
chloropyrimidin-2-yl)-

RT =3.22 min; m/z (ES*) =

i \ W(Q/ ¢ piperidin-4-yl|propoxy}-2- 444.18 [M + H]*
rag o mcthylbenzamide
cl
Iy
i 4-{3-[1-(5-Chloropyrimidin-2-
78 yDpiperidin-4-yl]propoxy }-2- RT =2.95 min; m/z (ES*) =
o methyl-N-piperidin-4-yl- 472.25 [M + 111"
NW(Q benzamide
o
/@’kNJ\/‘NH,
o H N-((S)-3-Amino-1-methyl-
79 O/H propyl)-4-{3-[1-(5-chloro- RT = 3.02 min; m/z (ES*) =
pyrimidin-2-yl)piperidin-4-yl]- | 460.25 [M + H]'
) J:N,IN N propoxy }-2-methylbenzamide
NH,
HNJ,
/@:LO N-(2-Aminocthyl)-4-{3-[1-(5-
S0 [ chloropyrimidin-2-yl)- RT =2.98 min; m/z (ES") =
piperidin-4-yl]propoxy }-2,6- 446.23 [M + HI*
O/H dimethylbenzamide
cr N
Cl.
T
4-{3-[1-(5-Chloropyrimidin-2-
31 O\ yDpiperidin-4-ylJpropoxy}-2,6- | RT = 3.20 min; m/z (ES*) =
O‘Q:r dimethyl-N-piperidin-4-yl- 486.27 [M + H]*
ny g benzamide
&8
HN\_DNH
o 4-{3-[1-(5-Chloropyrimidin-2-
32 yDpiperidin-4-yl]propoxy}-2,6- | RT =2.98 min; m/z (ES") =

dimethyl-N-(R)-pyrrolidin-3-
ylbenzamide

472.24 [M + H]"
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83

N-((S)-3-Amino-1-methyl-
propyl)-4-{3-[1-(5-chloro-
pyrimidin-2-yl)piperidin-4-yl]-
propoxy }-2,6-dimethyl-
benzamide

RT =3.15 min; m/z (ESY) =
474.26 [M + OT*

84

N-(3-Amino-2-hydroxy-
propyl)-4-{3-[1-(5-chloro-
pyrimidin-2-yl)piperidin-4-
yllpropoxy }-2,6-dimethyl-
benzamide

RT =3.05 min; m/z (LS*) =
476.25 [M + H]"

85

N-(3-Aminopropyl)-4-{3-[1-(5-
chloropyrimidin-2-yl)-
piperidin-4-yl]propoxy}-2,6-
dimethylbenzamide

RT = 3.17 min; m/z (LS") =
460.25 [M + H]*

86

H N

N-(2-AminopropyD)-4-{3-[1-(5-
chloropyrimidin-2-y1)-
piperidin-4-yl]propoxy}-2,6-
dimethylbenzamide

RT = 3.18 min; m/z (ES") =
460.25 [M + H]"

87

4-{3-[1-(5-Chloropyrimidin-2-
yDpiperidin-4-yllpropoxy }-2,6-
dimethyl-N-(S)-1-pyrrolidin-2-
ylmethylbenzamide

RT = 3.27 min; m/z (ES™) =
486.26 [M + H]*
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4-{3-[1-(5-Chloropyrimidin-2-
yDpiperidin-4-yllpropoxy}-2,6-

RT =2.97 min; m/z (ES*) =

N
88 I \/\):\) . . . !
O,,,,n\'p/q dimethyl-N-(R)-1-pyrrolidin-3- | 486.27 [M + H]
° ylmethylbenzamide
Cl
N/
=N
N
J_S:) N-(2-Azetidin-3-ylethyl)-4-{ 3-
89 ° [1-(5-chloropyrimidin-2-yl)- RT = 3.00 min; m/z (ES*) =
piperidin-4-yl|propoxy } -2.6- 486.27 [M + H|*
" dimethylbenzamide
d_/ <]
H
=]
s
4-{3-[1-(5-Chloropyrimidin-2-
90 _/_Q yDpiperidin-4-yl]propoxy}-2,6- | RT = 3.02 min; m/z (CS*) =
° dimethyl-N-(S)-1-pyrrolidin-3- | 486.27 [M + H]*
H@ ylmethylbenzamide
Cl
N// \>
):::N
N,
N-(3-Amino-2-methylpropyl)-
91 4-{3-[1-(5-chloropyrimidin-2- RT = 3.25 min; m/z (ES) =
o yhpiperidin-4-yl]lpropoxy}-2,6- | 454.26 [M + H]*
dimethylbenzamide
H
N
bl
H,N
Cl
& /S
N
4-{3-[1-(5-Chloropyrimidin-2-
9 yDpiperidin-4-yllpropoxy}-2,6- | RT = 3.04 min; m/z (ES*) =
o dimethyl-N-(R)-piperidin-3-yl- | 486.21 [M + 11]*
"ﬁ benzamide
N
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93

4-{3-1-(5-Chloropyrimidin-2-

yl)piperidin-4-yl]propoxy}-2,6-
dimethyl-N-(R)-1-pyrrolidin-2-
ylmethylbenzamide

RT =3.07 min; m/z (ES*) =
486.22 [M + H]*

94

N-(2-Amino-1,1-dimethyl-
ethyl)-4-{3-[1-(5-chloro-
pyrimidin-2-yl)piperidin-4-yl]-
propoxy}-2,6-dimethyl-
benzamide

RT = 3.04 min; m/z (ES*) =
474.22 [M + H*

95

4-{3-[1-(5-Chloropyrimidin-2-
yl)piperidin-4-yl]propoxy}-N-
((3R.4R)-4-hydroxypyrrolidin-
3-y1)-2,6-dimethylbenzamide

RT = 2.97 min; m/z (ES") =
488.21 (M +H]*

96

4-{3-[1-(5-Chloropyrimidin-2-
yl)piperidin-4-yl]propoxy}-N-
((3R,55)-5-hydroxymethyl-
pyrrolidin-3-y1)-2,6-dimethyl-
benzamide

RT = 2.95 min; m/z (ES") =
502.22 [M +H]*
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Cl
FN
N,
N-(4-Aminobutyl)-4-{3-[1-(5-

97 chloropyrimidin-2-yl)- RT = 2.92 min; m/z (ES") =

piperidin-4-yl]propoxy }-2,6- 474.23 [M + H]*
ol dimethylbenzamide

HZN"\,\

N

H o

[}
J,m—u
HN
/@CLO 4-{3-[1-(5-Chloropyrimidin-2-

98 o yDpiperidin-4-yllpropoxy}-2,6- | RT =2.98 min; m/z (ES™) =
dimethyl-N-(2- 460.23 [M + H]*
methylaminoethyl)benzamide

N,
QO
cl N
H
N
HNj)
o N-Azetidin-3-ylmethyl-4-{3-

9 ° [1-(5-chloropyrimidin-2-yl)- RT = 2.97 min; m/z (BS") =
piperidin-4-yl|propoxy }-2.6- 472.22 [M + H|*
dimethylbenzamide

/N N.
e
j,NH2
HN’
/@:ko N-(2-Amino-2-methylpropyl)-

100 4-{3-[1-(5-chloropyrimidin-2- RT = 3.09 min; m/z (LS") =
yDpiperidin-4-yl|propoxy}-2,6- | 474.24 [M + H]*
dimethylbenzamide

N N.
c|/i/"‘
H
/C/N
HN’
° N-Azetidin-3-yl-4-{3-[1-(5-
101 chloropyrimidin-2-y1)- RT = 2.88 min; m/z (ESJ’) =

piperidin-4-yl]propoxy}-2,6-
dimethylbenzamide

458.20 [M + H]*
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[0344]

[0345]
[0346]

o
HN
/@iL’O 4-{3-[1-(5-Chloropyrimidin-2-

102 [ yDpiperidin-4-yl]propoxy}-2,6- | RT = 3.04 min; m/z (ES") =
dimethyl-N-(4-methyl- 500.25 [M + 111"
piperidin-4-yl)benzamide

i
cl
J,NH2
HN
/@ko N-(2-Aminocthyl)-4-{3-[1-(5-

103 ethylpyrimidin-2-yl)piperidin- RT = 2.59 min; m/z (ES*) =
4-yl]propoxy}-2,6-dimethyl- 440.29 [M + 11]*
benzamide

/N N.
\J;/N
NH,
g
o N-(3-Aminopropyl)-4-{3-[1-(5-

104 ° ethylpyrimidin-2-ylpiperidin- RT = 2.59 min; m/z (ES") =
4-yllpropoxy }-2.6-dimethyl- 454.30 [M + H]*
benzamide

N. N.
L
N
J,NH,
HN'
/@KLO N-(2-Aminoethyl)-2,6-
105 9 ff‘;‘eﬂ‘yl"‘ﬁf’l[l’(?’ i gy, | R =3.02 ming miz (ES%) =
5 O/H ]"1 u(v)rf)me ylpyrimidin-2-yl)- 480.23 [M + H]*
piperidin-4-yl]propoxy}-
N N benzamide
e LN
Fe
" o N-(3-Aminopropyl)-2,6-
o dimethyl-4-{3-[1-(5- RT = 3.02 min: m/z (ES® —
106 trifluoromethylpyrimidin-2-yl)- o 11]1n,+m 2 (ESD =
- 494.24 (M + 11]
piperidin-4-yl]propoxy}-
NN benzamide
F?);/IN
F
¢
'ﬁ)
N)\N/
4-{3-[1-(5-Ethylpyrimidin-2-
1)piperidin-4-yl -N-
yDpiperidin-4-yl]propoxy} RT =2.65 min; m/z (ES*) =

107 5 ((3R.55)-5-hydroxymethyl- 49633 (M + HJ*

pyrrolidin-3-y1)-2,6-dimethyl-
o benzamide
HO\ UNH
el
H
'}\\ p
'"al N~(($)-3-Amino-1-methyl-
1-4-{3-[1-(5-cthyl-
propyD-4-{3-[1-(5-ethy RT = 2.62 min; m/z (ES*) =
108 pyrimidin-2-yl)piperidin-4-yl]- 468.28 [M + H"
1S propoxy}-2,6-dimethyl- ’
p benzamide
H
N
HQN\/\( Y
NH,
HN’%
o N-(2-Amino-1,1-dimethyl-
thyl)-4-{3-[1-(5-ethyl-

109 )t ¢ _y),di{ 2[ 1)( - ,’di aoyl] RT =2.77 min; m/z (ES*) =
pyrimicin-2-y Plpen ey 468.32 [M + H]"
propoxy }-2,6-dimethyl-

NN benzamide
&
AAlel 110 B 1110 N-((R)-3-o}m] =-2-3f o] =5 A 2 ) -4~
A2, 6-tvlgilz=obr] = 8l N-((S)-3- O}Uli —slol =

Lo

z
-

—4- C’E‘]Jii/\]} 2,6-trei=

olm| =

_48_

=

31 10-2011-0036609

(3-[1-(5-F =227 v d-2-d)-v) v gl d-4-Y | 32
EANZ29)-4-{3-[1-(5-F 229 n|H-2-9) v »

é



[0347]
[0348]

[0349]
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DMF  (15mL) %9 4-{3-[1-(c-F229gud-2-d) g d-4-d]Z2ZA|}-2 6-tuell 2 (AF 20,
602mg, 1.49mmol) = (3-o}n|--2-3lo| =2 A Z 2 d)Fpakil 3F-HE A2 (425mg, 2.23mmol)e] £9No|
HOBt (245mg 1.60mmol), DIPEA (0.57mL, 3.27mmol) 2 EDCI (350mg, 1.83mmol)E 7}3}th. 50°ColA 18A1%F

ToF wkel & uke EFHE-S RFtOAc (50mL) 2 E/9A4 (150mL, 1:1) Alelo] E&&sitt. FE5& Edsha,
44 A4S EtOAc (3 x 50mL) & =3 &, &3 v71ge IM HC1 (50mL), 1M NaOH (50mL) 2 <35 (50mL)=E Al
sttt §71 A4S AR=A7IZ (MgS0y), AFsta, sFA7 JFFES 2y A=ZvEDHY (IH-EtOAc, 1:4)

2 AASY g A EFEZA [3-(4-{3-[1-G-ZF22I g ud-2-) T P-4-U | T2 ZA|}-2 6-] W ul
zolotu] ) -2-ato| EEA-Z 27| Fpubal 3F-REo| A 22 SE59t: RT = 4.40%; m/z (BS) = 576.31
[M+H]+ (W A). o] 3EE9 JEAl oddEl S E tholAl Fhol&d [A ZF(Daicel Chiralpak IA column)
(250 x 20mm, 5um)S ARE3te], MeCN/iPrOH (9:1) &gl o=, 13mL/29 FEolAl, 250mmollA] UV HE3sHe,
aB] 7}o]2+ HPLC(preparative chiral HPLC)&E ¥]3Ft}l. CH.Cl, (8mL) 9 oldElen 1 (RT = 16.17%, ©}
o] Flol&aM [A, 308mg, 0.535mmol)e] &Mo| TFA (2mL)ZS 7}slal, &HNE F&EoA A7 B¢k wukety
. 8UE AASE, FFES EtOAc (200mL) 2 1M NaOH (100mL) Alolol| E-&&l9iv). =58 Hglsta, 54
A& EtOAc (2 x 50nL) 2 &3 ) &3 f718S 994 (100mb) & AlAgeta, AXAIRT (MgS0,). ol¥shar,
SujE F WA AAF]  fFEl(free) ofWS F53aL, °]E MeOH (100mL) 2 IM HCI  (5mL)ol
QLA T, FFA7]2L, MeOHE ZE H ZA|=dk(co-evaporation) A # IEA FFEE = S 19 slol=

=kl RT = 2,925 m/z (BS) = 476.21 [MHH]T (9 A). §A18F 273ho] A, =
£ odEewA Boc-REH TIHAE GRIEAA, U9t T ~FdEAREA goHE YERE CddEH

By
o
f

Al 110 Z 1110 7]AE Az fARS WS ARE3, 76 AAWE o= oUEon Ao T 453
Fel= 53k, o, Boc-REE FXHA9 JEAR] cddEl v e tho] A Flolge A ZE (250 x 20mm,
5um)S ARE3ske], IH/iPrOH (7:3) &ddo=z, 15mL/H9 f<5olA, 250mmolX UV #HE& ko], ou] Flo]z
HPLCE &3ttt

=1
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[0350]

[0351]

[xX 7]
Rk TE g4 2 E-:; LCMS U A
HZNz.uu
NH
o
o . \
N-((R)-2-Aminopropyl)-4-{3-
N [1-(5-chloropyrimidin-2-yl)-
=N, piperidin-4-yl|propoxy }-2,6-

112 N dimethylbenzamide , .
= (¢] o RT =3.09 min; m/z (ES™) =
o™ o \ 460.17 [M + HI*

113 Z‘ N-((S)-2-Aminopropyl)-4-{3-

NH [1-(5-chloropyrimidin-2-yl)-
° piperidin-4-yl]propoxy}-2,6-
dimethylbenzamide
o
beH
N
Jm
cl
N
° N-((R)-3-Amino-2-methyl-
propyl)-4-{3-[1-(5-chloro-
pyrimidin-2-yl)piperidin-4-yl]-
)'JVH Y propoxy }-2,6-dimethyl-
id

1‘11]4 HN bcu?zaml ¢ RT = 3.05 min; mfz (ES*) =
- 6 = ) 474.24 [M + 1I]*

115 NF% N-((S)-3-Amino-2-methyl-

=N propyl)-4-{3-[1-(5-chloro-
N pyrimidin-2-yl)piperidin-4-yl]-
propoxy }-2.6-dimethyl-
o benzamide
H
N
-, 0
HN
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[0352]

cl
N/l %
)-:N
N
o}
N-((R)-3-Aminobutyl)-4-{3-[1-
i (5-chloropyrimidin-2-yl)-
f ° piperidin-4-yl]propoxy}-2,6-
16 | "N %, dimethylbenzamide - R -
o s - RT =3.02 min; m/z (ES™) =
= cl = +
47423 [M+ H
117 FN | NS)-3-Aminobutyl)-4-(3-1- (M+10
N (5-chloropyrimidin-2-yl)-
) piperidin-4-yl]propoxy}-2,6-
dimethylbenzamide
o
H
N
0
HN,
NH
o é
o N-((5)-2-Amino-1-methyl-
ethyl)-4-{3-[1-(5-chloro-
N pyrimidin-2-yl)piperidin-4-yl]-
=N, propoxy }-2,6-dimethyl-
118 "\J benzamide N i -
. cl o RT =2.95 min; m/z (ES™) =
o | ™ ) . 460.23 [M + HJ*
119 - N-((R)-2-Amino-1-methyl-
NH ethyl)-4-{3-[1-(5-chloro-
o

pyrimidin-2-yl)piperidin-4-yl]-
propoxy }-2.6-dimethyl-
benzamide
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[0353]

HN
2...-\
NH
[
o
N-((R)-2-Aminobutyl)-4-{3-[1-
N (5-chloropyrimidin-2-yl)-
»=N piperidin-4-yl]propoxy}-2,6-

120 N\\_J dimethylbenzamide R -
o cl 0 RT =3.13 min; m/z (ES™) =
= HN, - . 474.25 [M + H]*

121 Z N N-((5)-2-Aminobutyl)-4-{3-[1-

NH (5-chloropyrimidin-2-yl)-
° piperidin-4-yl|propoxy}-2,6-
dimethylbenzamide
o
xbw
N
dm
HENZ )
NH
oi E
[}
N-((R)-2-Aminopropyl)-4-{3-
N [1-(5-cthylpyrimidin-2-yl)-
=N piperidin-4-yl]propoxy}-2,6-
N, . .

122 dimethylb d
- R RT = 2.59 min; iz (BS*) =
= H,N, >~ +

) 45430 [M + H

123 N-((5)-2-Aminopropyl)-4-{ 3- LM+ H)

NH [1-(5-ethylpyrimidin-2-yl)-
o

piperidin-4-yl]propoxy}-2,6-
dimethylbenzamide
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[0354]
[0355]

[0356]
[0357]

[0358]

ZIHS3d 10-2011-0036609

N
OJP N-(R)3-Amino-2-methyl-

propyl)-4-{3-[1-(5-ethyl-
pyrimidin-2-yl)piperidin-4-yl]-
3 o propoxy }-2,6-dimethyl-
124 "N ; benzamide o -
o X o RT =2.70 min; m/z (ES™) =
" - . 468.33 [M + HT*
125 d A N-((5)-3-Amino-2-methyl-

)‘N propyD)-4-{3-[1-(5-cthyl-

N pyrimidin-2-yl)piperidin-4-yl]-
propoxy }-2,6-dimethyl-
benzamide

o
i
N§
0

N trifluoromethylpyrimidin-2-yl)-
NG/ piperidin-4-yl]propoxy} -
126 F by idk

Ae enzamuide RT = 3.15 miin; miz (ES*) =

o m
HN, > . 494.24 (M + H]*
127 N-((5)-2-Aminopropyl)-2,6-

NH dimethyl-4-{3-[1-(5-
© trifluoromethylpyrimidin-2-yl)-
piperidin-4-yl]propoxy} -

O/\b benzamide
N

o N-((R)-2-Aminopropyl)-2,6-
dimethyl-4-{3-[1-(5-
N . -
)=

AAe] 1280 4-[3-(5'-F22-3,4,5,6-H] Eekaho] S Z-2H-[1,2' |H] 5] 2] ] d-4-21) 2 £ 3 A] | -N-(2-3ho] = Z Al o]
g)-2-vl el =opu] =

(o]

Repel

H

(o)
Na

L,

HATU (82.0 mg, 220 umol)E THF (7mL) £9] 4-[3-(5'-ZF 22~ 3,4,5,6-HE&sto]=2-20-[1,2' 18Tt d-
4-)Z 72 Z A ]-2-wdWl =4 (A% 27, 118mg, 180 umol), Oﬂ‘%%ol"j (22.0pL, 360pumol) ‘j% DIPEA (63.0n
L, 360pL)e] nnteE folof 7lslal, Fojzl §AS F92=o A 16/‘1 Fob ke, WS E3ES DOM
(150mL) 2 32732, B0, ¥3+E 44 NalC0s S0z A, AZRAZL (MeS0,). o#at, AF yoj
A 5ZAZY. RP-IPLCE AAste] B4 3HHES $58%th: RT = 3.40%; n/z (BS) = 432.25 W] (1
A).

AAel 1280 AR A3k FAG PHE AAGekel, AFH S ATW ok HHAA K 8ol A ofv=
g g9sar
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[0359]

[0360]

[0361]
[0362]

[0363]
[0364]

[0365]

b

AR

ke

2HEd: LCMS 84 A

129

4-[3-(5-Chloro-3,4,5,6-
tetrahydro-2H-
[1,2bipyridinyl-4-yl)-
propoxy|-2-methylbenzamide-
2-methylbenzamide

RT = 3.47 min; m/z (ES") =
388.18 [M + H]*

130

4-[3-(5-Chloro-3,4,5,6-
tetrahydro-2H-
[1.2'Tbipyridinyl-4-yl)-
propoxy|-N-(2-hydroxy-1-
hydroxymethylethyl)-2-methyl-
benzamide

RT = 3.18 min; m/z (ES*) =
462.22 [M + 1"

131

4-[3-(5"-Fluoro-3,4.5,6-
tetrahydro-2H-
[1,2'|bipyridinyl-4-yl)-
propoxy]-N-(2-hydroxy-1-
hydroxymethylethyl)-2-methyl-
benzamide

RT = 2.81 min; m/z (ES™) =
446.23 [M + HT*

132

H
Ho~
.

4-[3-(5"-Fluoro-3,4.5,6-
tetrahydro-2H-
[1,2bipyridinyl-4-y1)-
propoxy]-N-((R)-2-hydroxy-1-
methylethyl)-2-methyl-
benzamide

RT = 3.03 min; m/z (ES") =
430.28 [M + H]*

133

N-(2-Hydroxy-1-
hydroxymethylethyl)-4-[3-(5"-
isopropyl-3,4,5,6-tetrahydro-
2H-[1,2']bipyridinyl-4-yl)-
propoxy]-2-methylbenzamide

RT = 2.70 min; m/z (ES") =
470.27 [M + H]*

134

4-{(R)-3-[1-(5-Chloro-
pyrimidin-2-yl)piperidin-4-yl]-
butoxy }-N-(2-hydroxy-1-
hydroxymethylethyl)-2-methyl-
benzamide

RT = 3.78 min; m/z (ES") =
477.20 [M + H]

135

4-{(R)-3-[1-(5-Ethyl-
pyrimidin-2-yl)piperidin-4-yl]-
butoxy }-N-(2-hydroxy-1-
hydroxymethylethyl)-2-methyl-
benzamide

RT = 3.09 min; m/z (ES*) =
47124 (M + 11T

136

H
Ho N

4-{(R)-3-[1-(5-Ethyl-
pyrimidin-2-yl)-piperidin-4-
yl]butoxy }-N-((R)-2-hydroxy-
1-methylethyl)-2-methyl-
benzamide

RT = 3.39 min; m/z (ES") =
455.25 [M + H]*

A

HO A~
H
o]

ZIHSd 10-2011-0036609

o 137: N-(2-3lo]|=Z Ao El)-4-[3-(5'-0]| AZEH-3 4 5 6-HEZsto| =2-20-[1,2' 19]F glt) d-4-Y ) L
ZEA|-2-vErl=oln =

(o]

e e
>,
3
[N
o3
o
=
I
9‘1
o,

2oy (65.0mg, 420pmol)E DMSO (0.5mL) 9] N- (2-3lo]=FA o E)-2-m€l-4-(3-7]
c2FZdol= (A% 9, 100mg, 280umol) % DBU (63.0ul, 420 umol)

HES E3HE-2 125CoA 60417 5<F 7FE3 & H0 (50mL)el] %3, EtOAc (3

FEo. &3 f7] FE=S GFE AAgsta, dxA7lar (MgS0,), oFtska, e delld sH A%

2ol ZzuteEady (Ft0Ac)2 AAst] %A S3ES SE5akAth: RT = 2.73%; n/z (ES) = 440.28

of 13791 ZIA® A} FARRE WES ARESte], N-(2-stol =S Ao ") -2-m e -4-(3-T] H g U -4-U X2
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[0366]

[0367]
[0368]

[0369]
[0370]

[0371]

[0372]
[0373]

[0374]

ZIHSd 10-2011-0036609

ApHlzeotn| = slo]lER IRl (Alx 9) ® 2,5-HEFEY Y B 3 6-H SRR IO YH &
[e=]

o 7€ stes e
[x% 9]
Arlel| Pz 9 2HAEH: LCMS ¥4 A
o 4-[3-(5"-Fluoro-3,4,5,6-
HOV\”))K:)\ tetrahydro-2H- RT = 2.98 min; m/z (ES*)
=2.98 min; m/z (ES") =
© 1,2'|bipyridinyl-4-yl)- ’
138 T | LR biewidingb D 416.21 [M + HJ*
U\F propoxy]-N-(2-hydroxyethyl)-
2-methylbenzamide
J;"J/C' 4-{3-[1-(6-Chloropyridazin-3-
139 0\/\/0‘ yl)piperidin-4-yllpropoxy}-N- | RT = 3.10 min; m/z (ES*) =
Hn"\/ny(@/ (2-hydroxyethyl)-2-methyl- 433.18 [M + HJ*
° benzamide

&3

AAjel]l 1400 N-(2-8fo] =5 A o &) -4-{3-[1-(6-0] & Z 2 HA| 9] 2|t} -3-<) 9] | 2] ©l -4~ |- Z 2 F A }-2-vi| ]

Zoln| =

[e]

X,
N\Obk

t]2AF (1.50L) 29 N-(2-3lo]| == Ao 8)-2-1 el -4-(3-3 | 2] Y -4-Y T 2 Z A )Wl Zojn]| = Flo|=g T2 alo]=
(A= 9, 50.0mg, 140umol)e fdo 3-F2E-6-0o|AZTZEZAT )2 (36.0mg, 210pmol), NaOt-Bu
(27.0mg, 280umol) % 2,8,9-EFo|aR€-25 8, 9-HEgolx-1-E0 0| o] Z2[3.3.3]2H % (5.0mg,
14.0umol)E 7Falgleh. WkE E3ES T3 Ars 202 &9t HEIAIZ &, ZdE olAlElo]lE (11.0mg, 49.0
pmol)E 7FsSitt. whE EFES Fall Ard 103 HEFAZ -, vk TS mlelagdolne 2%
E_ FHeA 120CE 243 52 & AZ1aL, ARtelEE T8 o xfshar,

& WellA EFAR. Z JAste] FA SFES FESIIATH: RT = 2,678

n/z (ES) = 457.28 [T (9 A).

AAjel 141 4-{3-[1-(5-FF 2 2v 2| v -2-) 9| o 2] © -4~ | 2 2 FA] }-N-(2-3f o] =5 A ol &) -2-v D il = o} v]

=
ey

o

HO -~
H
o

E54 (1.5mL) 59 N-(2-sto]=FAloe)-2-wEe-4-(3-F A g d-4- L ZZ ZA ) =oln| & Flo|ER2 S 2 elo]l &
(A% 9, 68.0mg, 191umol)e] {Mo] 2-F22Z-5-ZF o2y gn (27.8mg, 210umol), NaOt-Bu (45.9mg,
478 umol) 2 2,8, 9-EgjolARE-2 5 8 9-H Eglola}-1-FEAuu|Alo| F2[3.3.3] 02t (7.0mg, 19.1pmol)S
Zhalgith, Rk ERES B Ars 158 Bt HEIAIZ F, iAol oA E)&2eE (17.5mg, 19.1n
mol)E 7Fatsith. WkE £3 % g E3dES vlolaRdolBe dEd
FHoA 100CE 1Az Bt 7FEsgth. vk £ ES HgE2 SAAI7)a, dgolEE 53 Oqﬂrff}"’,

s EdEs : Z

& Weld &5 Aies EtOAcel &elA7]ar, MO AlAgstal, Ax2A7]a (MgS0,), oAxtstar, g el &
ZAATH RP-HPLCE AAISke] HAl SH2-S F58%0h: RT = 3.53%; n/z (BS) = 417.20 [M+]" (89 A).

AAlel 1420 4-{3-[1-(5-2 229 d-2-d) A g d-4-L | Z 2 F A }-N-((1R, 25)-2, 3-H s}o] =5 A -1-v D =

23)-2,6-tiW gl Zo}lm =
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[0375]

[0376]

[0377]

[0378]
[0379]

[0380]

[0381]
[0382]

[0383]

[0384]

ZIHSd 10-2011-0036609

DMF  (10mL) 9 4-{3-[1-(5-F2Z23gu|d-2-) I A d-4-Y | ZZ ZA|}-2 6-tH el =4k (A= 20,
168mg, 0.416mmol) 2 (+)-(4S,1'R)-2,2-t)W|&-4-(1'-o}u| ol &)-1,3-T] %2 (70mg, 0.484mmol)e] &Hoj
HOBt (65mg, 0.424mmol), DIPEA (0.16mL, 0.92mmol) = EDCI (98mg, OﬂmmU%7%Wﬂ-%TﬂH1MVP
Bk wykek & 0hg EIES EtOAc (50mL) 2 E/94 (150mL, 1:1) Apeld] &3, S5& #Esta,

A A4S EtOAc (3 x 50mL) & F&3F &, &3k 7|55 1M NaOH &9 (50mL) ¥ ¥4 (50mL) & A4 3T},
71 A4S AxRA7I (MgS0,), ﬂ%& EZA71 AFES MeOH 39 IM HCI &9 (50mL)el #8322 T},
Q
[e]

| E HF oA AAS &, AF= BAS Y IZ=viEay (DOM-MeOH, 10:1) 2 GAst] A 3h3tE

]:J

S ZE=590Tk RT = 3.82%; m/z (ES) = 491.18 [M+H]™ (8 A).

Al 1430 6A{(R)-3-[1-(5-F2 2y 2 d-2-) v A g d-4-L | F-F A }-N-((5)-2,3-Hslo| = A 223 )-
= AL N

N)

HATU (113mg, 298 umol)E THF (7ml) 9 6-{(R)-3-[1-(5-Z2=2-3gnd-2-) 3 # &) H-4-U ] F-EA] }-2-1]
gy mEX (AF 45, 100mg, 248 umol), (S)-3-ofnu|:=EZ -1, 2-T]2 (34.0mg, 372umol) 2 DIPEA (65.0u
L, 372ul)e] wykd & 7hsta, dojzl fdE& FH2LdA] 7247 Bk wHksith. w3 EFES
EtOAcE 3B|AAI7]aL, 10% 574 AEZ24F H0 (3x) ¥ @42 AAdsta, 1271 (MgS0,), o#sta, 33
el A s&53slY. A28t (Et0Ac)E At %A 3tES 533t 64 (CDCl3) 0.94 (d, 3H), 1.20-

1.40 (m, 2H), 1.48-1.67 (m, 3H), 1.68-1.78 (m, 2H), 1.85-1.98 (m, 1H), 2.61 (s, 3H), 2.75-2.98 (m,
4H), 3.52-3.72 (m, 4H), 3.84-3.94 (m, 1H), 4.30-4.45 (m, 2H), 4.70-4.80 (m, 2H), 6.17-6.28 (m, 1H),

6.54 (d, 1H), 7.62 (d, 1H), 8.21 (s, 2H); RT = 3.61+; m/z (ES+) = 478.15 [M+H]+ (43 A).

AAE 144 6-{(R)-3-[1-(5-FE 23] g n¢1-2-9) 1] ] 2] P -4- Y ] - EA] }-N-(2-5} o] =& A]-1-3}o| =2 A v & o]
e)-2-vdyzdoln| =

-y N

Ao 1439 71AE A FARSE THE ARESE, 6—{(R)—3—[1—(5—§%ﬁiﬁiﬁ]ElU]EE—Z—%Q)—ﬁJEﬂEJEﬂ—4—°‘] )
II-2-wl g U mEA (AZF 45, 100mg, 248 umol) % 2-olm|:=E 2T 3-U]-2 (34mg, 372umol)ZH-E TA 3}

Folth: RT = 3.51%; m/z (BS') = 478.14 [M+H] (2 A).

)\70.

N

(

1 SA]

H O

ol

h=]
=

I
o

Nﬂﬂl%:N%m%%ﬂﬂE%Nﬂﬂﬁ#ﬁb%%&u%&ﬂigi%ﬂﬂﬂﬂﬂﬁbﬂﬂﬂﬂﬂﬁﬂgi%ﬂ%
-WEdyzgoln =
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[0385]

[0386]

[0387]
[0388]

[0389]

[0390]
[0391]

[0392]

[0393]
[0394]

ZIHSd 10-2011-0036609

HOBt - H.0 (36.0mg, 270 umol) & THF (7mL) 9]

6-{3-[1-(5-¢| Az 2 ad-Tgnd-2-) I F g d4-Ld | ZZ Z A }-2-w DU IZE A (AZ 47, 100mg, 250 pmol)
2 EDCI (51.5mg, 270 pmol)e nykgl mﬂoﬂ 7betdTh. 208 &, (R)-2-obv) 2 9-1-2 (20.0mg, 2701

mol)& 7hekar, Aojzl E3HE& FHmA 1647 Tot wukeitk. THFE & WellM AAstar, AFes
EtOAc S 2M NaOH Atolol &&slgich. 7] & welska, 2M Na OH, IHCL B A= A4 F ﬁ&z\]ﬁu}
(NgS0p). oftstar, &wis SWA7IaL, AAASR At A dshes st RT = 3.79%; n/z

(ES) = 433.24 [M+H]™ (3 A).

ARG 1460 N-(2-8F0] =5 A -1-8ho] EF A W e o € )-6-(3- [ 1-(5-0] &3 2 9] 2] ] §l-2-21)-3] 3] ]
e REL LA

r:L
0
e
M
fe

Aael 1450 71 A3 AR WS ARSEke], 6-{3-[1-(5-olaz =y d-2-)-3| e d-4-d | Z 2
Z A -2-mE YU FZEA (A% 47, 100mg, 250 pmol) % 2-ofm| == 3-] 3-T]L (25.0mg, 270 pmol)EFE HE
A B etk RT = 2.98%: n/z (BS) = 472.22 [MH] (38 A).

2N 1470 6-{3-[1-(5-FEE2H g uH-2-9) 9 H g P-4-L | T Z Z A }-N-(2-3}0] EFA]-1-3}o] = =A| o € o]
g)-2-vdyzdoln| =

N Cl
PNy
\/\/Ol "
- °
R A _n
Ho/j/ Z
HO ©

DMSO (5mL) ] N-(2-8fo] =FA|-1-sfo]| =5 Al v d ol & )-2-v| d-6-(3-9] #| e H-4-L-Z 2 F A )Y Aol = &}
ojlmgFzalol= (A 50, 125mg, 320umol)e] &odo 2 5-tjFz2duld (72.0mg, 490umol) 2 DBU
(119uL, 800umol)E 7Fstar, VBojzl &o-& 100ColA 16A1F FF wwkeqich. Wk %?&%E EtOAc (100m
D= SAAZ 5, 00 3 A2 AT d, d2A71a (MgS0y), of#atal, & oA sFAz. 44

3 (EtOAc) % RP-IPLCE AAste] ¥Al 83829 5581400 RT = 3.48%, n/z (ES) = 464.16 [W+I]™ (1
A).
Al 1481 6-[3-(5'-F22-3,4,5,6-H Eg}sto]| =2-21-[1,2' 8] 9 2] d-4-A) T2 ZA] |-N-(2-3} 0| =EA]-
1-5fe] E5A W ol &) -2-s D] szl ofm] =

N Cl
N X I

\O\/\/O
R A n
YT
(o]
HO

DMSO (5mL) F<] N-(2-8Fo]| =FAl-1-3lo] =EA v o &) -2-vE-6-(3-F | 2| d-4-I- L2 ZA] ) ZE o} = &}
olemFZglol= (A|F 50, 126mg, 320pumol)e] Mo 5-F2=-2-ZF =23 d (70.2mg, 533 umol) ‘;—1

DBU (133nL, 839umol)E 7}3tar, fojzl &5 100TAA 16A1ZF & wRksith. F71e] 5-F22-2-F

¢ 2989 (93.7mg, 712umol)E WS EEEo| slstar, 70ColA 72A7F B AS 7tEsieint. bk %?&%
< EtOAcE SAAIZ 3, HO0 % 5= AA8s v, dx=A7]3 (MgS0y), dATsta, F oA sFA74 &

A SFES =519 RT = 2,905 m/z (BS) = 463.22 [M+H] (9 A).
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[0395]

[0396]
[0397]

[0398]

[0399]

[0400]

ZIHSd 10-2011-0036609

Aol 1490 6-{3-[1-(5-old ¥ 2] v -2-2) T Al ] -4~ | L2 FA] p-2-rf Y & o] =

AAe sl AAE A FAE P
EEBERRIIEEES

2-<d

(o)

AFEE] ) o2k (6.24nl, 3.12mmol) F9] 6-{3-[1-(5-d &3] -

gttt RT = 3.11%; m/z (BS) = 384.21 [MH]™ (8 A).

Ao 145 2 1499 A" A FALS
L)

ohv=g G,

WS ALgsol

)

ek Ak

o

)

[3% 10]
el & B4 29 E»: LCMS
Cl
Y| 6-13-115-Chioro-
5 0\/\0 N pyrimidin-2-yDpiperidin4- | RT = 3.88 min; m/z (ES*) =
e JLN yllpropoxy }-2-methyl- 390.12 [M + HI* (38 A)
: X nicotinamide
HO
N
H N:
H
:&4 6-{3-[1-(5-Chloro-
Y/IPIOPOXY : 47821 [M+ HI* (39 A)
dihydroxypropyl)-2.4-
N dimethylnicotinamide
)= Y
M /\>
cl
N cl
N):j/ 6-{3-[1-(5-Chloro-
152 °\/\/© N pyrimidin-2-yl)piperidin-4- | RT = 3.72 min; m/z (ES*) =
- HA | \N yl|propoxy}-2,4-dimethyl- 404.17 [M + H]" O35 A)
’ I nicotinamide
~
HO H
:&4 6-{3-[1-(5-Chloro-
yrimidin-2-yl)piperidin-4-
- pyrimidin-2-yDpiperidin RT = 3.63 min; iz (BS*) =

yllpropoxy}-N-((R)-2-

dimethylnicotinamide

hydroxy-1-methylethyl)-2,4-

462.19 [M + H|" O A)

_58_
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YA (A2 52, 240mg, 624 umol) % 0.5M NH; L 2HE FA| 33HES
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[0401]

[0402]

[0403]

[0404]

[0405]

HO
o

HO

=

154

6-{3-[1-(5-Chloro-
pyrimidin-2-yl)piperidin-4-
yllpropoxy}-N-((R)-2,3-
dihydroxypropyl)-2,4-
dimethylnicotinamide

RT = 3.35 min; m/z (ES") =
47821 [M+HI* O34 A)

x

6-13-[1-(5-Chloro-
pyrimidin-2-yl)piperidin-4-
yl]propoxy}-N-(2-hydroxy-
1-hydroxymethylethyl)-2,4-
dimethylnicotinamide

RT = 3.30 min; m/z (BES*) =
478,19 [M + HI* (33 A)

156

o

Z
=
Q\

6-{3-[1-(5-Chloro-
pyrimidin-2-yl)piperidin-4-
yl]propoxy } -N-(2-hydroxy-
ethyl)-2,4-dimethyl-
nicotinamide

R =3.52 min; m/z (ES") =
448.19 [M + H]" ("8 A)

[+]
157 _\—2?>
N
=N
N\\_/?
Cl

6-13-[1-(5-Chloro-
pyrimidin-2-yl)piperidin-4-
yllpropoxy }-N-(2-hydroxy-
1-hydroxymethyl-1-methyl-
ethyl)-2,4-dimethyl-
nicotinamide

RT =3.65 min; m/z (ES*) =
492.22 [M + H]' (049 A)

(i) AAe 1450 71414

3

Al}=2,4-t Y 23t (Al

AR BEE Mgl o

F obvl=E s

(& 11]

do W E

ZIHSd 10-2011-0036609

FA3E WS A}eEHY ) 6-{3-[1-(5-F 22 gnd-2-) g g4-d | T2 =
59)S &3k Boc-o}m] we-3g oWl Z&A7)I (ii) A% 500 7| Az
2k Zo] AN HCIZ Boc 1HS AlAS =,

|z EE 29 9 LCMS
HQN/_\H 2
N
= N N-(2-Aminoethyl)-6-{3-[1-
158 _\—2;_> (5-chloropyrimidin-2-yl)- RT =2.77 min; miz (BS*) =
piperidin-4-yl]propoxy}-2,4- | 447.21 [M + H]* ("3 A)
N dimethylnicotinamide

2GA FAHoRZ T 119 AR olu -

N
N
/_‘N 6-{3-[1-(5-Chloro-
15 o 5 I}E:]:ﬁi:‘i?zlfﬁiﬁﬁ‘yi_ RT =2.77 min; m/z (ES") =
N<(R)-L-pyrrolidin-3- IS H (R A
N>= ylmethylnicotinamide
N/
ci

e 160 N-((5)-2,3-Hato] =5 A L2 d)-6-{3-[1-(5-ol B3| g m| d-2-2) 9] H| 2| A -4-L |- Z R Z A }-2-nf| &
agopu =
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)
N)%N

0.
oH | x
H°\/k/N 2N
o

Ao 1479 71AE AT} FAFS WHE AR, N-((5)-2,3-Tsto| =EA| 22 2)-2-w ' -6-(3-T] #| | T -
4-GdIZ 2 Z AU FE = (AF 51, 341mg, 88lumol) ¥ 2-F=E-5-d g gy (189mg, 1.32mmol) o =3

Bl BA 3= S RT = 3.08%: m/z (ES) = 458.38 [M+H] (9 A).

“EFLRA-[3-(-mEA T d-6-W ey Y -2-A S A T2 ]-3,4,5,6-H Eg}sto] = =-2H-

>
>~
2
—
(@)}
—
“

2,5-tZF 029 dd (65.0mg, 490umol) 2 DBU (72.0puL, 490 pmol)E DMSO (500 pL) =¢] 3-wWerdxEd-2-
wE-6-(3- ¥ H-4-L-Z2ZA) v slol=rFReo|= (AZ 54, 125mg, 330umol)e] &qo] 7hsbar,
Adojzl gAL 50ColA 72413t Fek wHkslith. WS EFES 10 (50mL)ol i, EtOAc (2 x 75ml)E F%&

etal, &3 7] FEES 9= AAsta, AdxA71al (MeS0oy), ofFetar, g el sF 3. 29 A
Zoleoels (IH-Et0Ac; LDE AAste]l EA 8H52S #58k9ch RT = 3.67%; n/z (ES) = 408. 110N’
(F™A).

Al 1620 5-EF 2 2-2-{4-[3-(G-m e X d-6-m e g d-2-d A 22 |F H g d-1-d o g Hd

~s ZN

)
Ao 1616 71A1E A} FARgE WS AFESEe], 3-wlEExd-2-HE-6-(3-T|H | d4-Ld 22 A I d 5}
ol g2FEdol= (AZ 54, 125mg, 330umol) E 2-F=2=2-5-ZF 2 2321 (65.0mg, 490mmol) o= HE F

A B3ES 35T RT = 4.24%; n/z (BS) = 409.12 [MH] (33 A).
%@ A% fAE Eo ] SERe AxT 5 9

2-{4-[(R)-3-(4-ed T I 5 A)-1-ved =2 A |y 2| d-1-U }-5-E| ZF e 2d e o g u

B ool sghuel AR B4 ] 44 Axwon AAT Atk

=2 O -1 = O
A% ZEH 24

R AE-7|Z GEH BY2 B [FF dA]: Miret J.J. et al, 2002, J. Biol. Chem., 277:6881-6387;
Campbell R.M. et al, 1999, Bioorg. Med. Chem. Lett., 9:2413-2418; King K. et al, 1990, Science,
250:121-123; AIWO 99/14344%.; AINO 00/12704% = AUS 6,100,042% 10 o|n] Awxjo] Q). zHeFs], &R
Axes Wdd &8 S (GPADE AASaL, b5 7Ias AHgste] AalE G-ad 71v2k(chimera) 2 thA|
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HEE AAEArh. Ee, Ul &R GPCR, Ste3g AASte] MElE LHGEE] GPCRo] o8 LHEHEE 519
g gRoA, I AZoAN REHE, 2R NTAY R 24 (dE B9, vEA-ZAE dud 7
Al AR)E Fusle] #dE fFugt. -4 EAYA(LacZ)E Fusl = »H(Fuslp) ZAdste FSo2H, A
28 FEA o] mAA dEof o]2rF W) $iv).

2% MX+= 3 [Agatep, R. et al., 1998, Transformation of Saccharomyces cerevisiae by the lithium
acetate/single-stranded carrier DNA/polyethylene glycol(LiAc/ss-DNA/PEG) protocol. Technical Tips
Online, Trends Journals, Elsevier]ol AW®E Z|F olAHEWS A&3le] FAASAH L. 7HeFs], &% A
X5 a8 EYE ZHCEWDAAAM WAl SAAZAT. Aol £7bH(single-stranded) DNA(10mg), 27H¢]
Fuslp-LacZ 2]X¥ Zefam|=(ehvk= URA A8 wbA, stu= TRPS 7H) ZF 2png, &5 2@ WE (54 7]

2ol A 2ugel GPRII(QITE i wlg2 +87) @ 2F odulol=/Eelolda 2o 2/ 5 olflw
2x el AAGAAL. FEAFEA R GLEe BAGHE L B BALOILE LU AE S
. &8 AXE o] E3tEe] HEFAZ]A, HHES 30TAA 608 & IAFHY. 52, 8% AHEo| 42T

AN 158 Bt 4 $AL At vgom, AEE A4, A8 BeolE o xmdgsi. AY &
W) sholui LB, URA % TRP(SD-LUD®Ieh. 30Tl 2 W) 391 ek MebA) 7,
AE Zejol=olA FAA FRUE LacZ AAE HAESAT,

@
ml:l_l

©
frt
>
v
2
2
=
o
ofh

B2 %= (fluorimetric) &4 AAS FP3t7] Y&, AP E=E vk GPR119 &4

¥ =2 A o SD-LUT vl Al S2AHTH S, 1 = od3 —Erﬂom A

24 g, ol& AJ* u}m MM FMAA HA ] A 5

o] IFES DMSOOﬂ %614/\1713, 10% DMSO

0Col 4A1F St AAA AT, 42T

el A, —‘%—$ G Al t(B-D-EHEI A=) E

AHREF IL(FDG), E4e] 7 1S W&, FPJAE 5] 7Hesidet. 4 F 20uLe] 500 uM

FDG/2.5% E@E x100& 7} AEE Fgor w57 98] dasith). 60% &<t 7[A= Ax

= WA T, eSS FAAYY] A8 € F W A EF 20ulE vhsta, ¥ ANZE SAAAY. oS
=

o2, ZYIEE 485/535mel A FFSH7=2

2 ouge] SRS w7 AE(S, BFE go] 1% SO EAGIA F5E A5 urt 1.5 v o4 B 457}
Z7h ¥ wwel sgEel MyAd & Ak,

cAMP 4
Az 917 GPR119S W sls otAdE AEFE Sgslar, o] AEFE AlolE8 AMP(cAMP) Y] AE W =X
Bl AFEE 5 oQlth, ME B %% ZAHoE 93E AR A

3] ct Z
sta, A= ghFd Zel2 1% DMSO 5 vt sXko SFER 37TCdA 30% &t AFAAY. gz, Al
X5 83jA 73, cAMP TS ¥zl A %}ﬂ-ii (Perkin Elmer AlphaScreen )(Ampllfled Luminescent
Proximity Homogeneous Assay) cAMP 7]1EE Al&3te] S43I3itt. g% 9 AA 212 AxAte] 22234 A
Wy upe} Zo)

AA R AHH AT

AT, &2 2 FE AF A 2 @] setEe gvbhs g 28-S FASEA AREA ARk FA
2322 -th& 2] (Spraque-Dawley) #NE(rat)= 2AME 5 Stk *13 e % Fx SE S A9RY T 4
Z(eAd, 574 O B AR Folstal, v 2443 w9t SAEgIT. ES 24 2k 2144T B F
5542090 w& AR vhRo] Eejzaddl $-ed °i1f\]iiﬁ‘r &4 FES 9] A 8 H=E R E
dredd Edols Z7te §-8 ofel ARG sEs A 4 F71(9A] 30HE 174 3027k 8AI1%F
S FIDE FASL, o] 71kt ot AUE Zﬂ*—'.‘%rgi zWsiglt. TE2 259 &% VI T EFE #
T HE AR B FEE AREA Hde] Thedid. Alse 4RvE F4S 7R felE | gw 2R
FREAT. 2 FAhoE AR Aol Tbedties 3 A dem] O] AT, TE, TH A% B =4
TEFE o F719 Al SFEATHO0. 1gell 7). s R R BYY %S wEC ¥ 2] IdEs
FoAR 51, 2, 4, 6 B 24A3 F FAHoE FAsa, AR OFE Aloldl ofWd on|gle Aol7t gleA
ZIEAel A HelE AelE izt waskglc

>
i
r

W 33 del AEMIT-T15) Z2AA E 239 33E9] dFw a3
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ALE W

HIT-T15 M *E(A H(passage) 60)= ATCCERE L3tar, 10% Aejofdx 2 30nM &F AHUolERZ HEF
RPMI1640 wix]ell Al wiFatqlct. e AP Ad F7F 818 ZIFste o] AMEFo WA Ade d9sta 9l
= o wet A 70 vwre] MER 433}t Zhang HJ, Walseth TF, Robertson RP. Insulin secretion
and cAMP metabolism in HIT cells. Reciprocal and serial passage-dependent relationships. Diabetes.
1989 Jan; 38(1):44-8].

cAMP_ 73 A

HIT-T15 AI3E 100,000413£/0. 1L/ 4] 96-A Ze|o|EdA ®EF ulg vixol War, 24A3F FoF vjYs &,
A2 AASAT. AES 158 5o AoA = By (A2 (Hanks) 5% &oﬂ, 5mM HEPES, 0.5mM IBMX,
0.1% BSA, pH 7.4) 100puL& wjekatgdth. o] AAstaL, 0.5% DMSO7F EA)ats= A= W H oA 0.001, 0.003,
0.01, 0.03, 0.1, 0.3, 1, 3, 10, 30uMe] Wl AA s3E Aoz WA T, AXEE A4 30
ToF wjekaldnt. v2o 2, 75l &3] w3 (5mM HEPES, 0.3% E9-20, 0.1% BSA, pH 7.4)E Aujt} 7}&bar,
ZH°]EE 900rpmoll Al 201 &< EEAT. PPA 2L 3000rpmoll A 58 B9 AAEHAA AT T, A
ZS 384-9 ZHolER 23] &7|a, ¥ 4w A3yl cAMP ¥4 7)E(Perkin Elmer AlphaScreen cAMP
assay kit) Aol u}e} W‘%“]Ziﬁ‘r rere], RESE 25ulve A1E 8ul, oAlE W= &£3E Sul B HE E
= 12ulE FHEIES A, ole HF vk i vLvt 71E AHAdA AFE A sdstEE g
Aolth. ¥hgES Aol 1501 st Mideta, FHolEE WA= F4(Packard Fusion) A& AR&3to] 3
Egth. cAPY SAS FA 9 cAMP 9(0.01, 0.03, 0.1, 0.3, 1, 3, 10, 30, 100, 300, 1000nM)¢] ZF&= A
I} Hlsle] FH5X(reading) S AthA Q] cANP Yo = HME35IATE. HoJEFS XLfit 3 AZEY oS Al8-351¢]
A 3k3iTh.

el tEAQ FFES 10uM vTke] ECyoll A cAPE F7HA71E Aoz v ATk, cAMP Aol 1M
n|qke] ECsps YEMN = 33HEo] vt e Aol

(<0
ML

gl Hul B

e

HIT-T15 A& 106719 AE/InL/ Dol 12-9 Zeo]EQ xF Y X Ya, 3¢ St vjgst &, uix
=2 AASAT. AEES pH 7.4004 119mM NaCl, 4.74mM KC1, 2.54mM CaCl,, 1.19mM MgSO,, 1.19mM KH.PO, 25mM
NaHCO;, 10mM HEPES 2 0.1% AEjo}dd UdHX 1S /3= HE3H TN A~-F A B3 (Krebs-Ringer buffer,
KRB)& 23] AlAstdct. AMEES 37Tl 302 < ImL KRBSF wist &, A7ttt th&o &, o= KRBE
308 FoF A2 wikalar, Hsla, 4 oA 7x AdeW BH FXE A= A?ﬁo}@v} o=, 3
ImL

g2 A0, 0.1, 0.3, 1, 3, 10ulD< KRB oA o] 23] 7}abar, 5.6mM FFIAE BFEACH 37

TollA 30 B wide F, A&d 73 S 3 HMES AAAT. A= _,xg,_ Hitel HE
(Mercodia Rat) Q1&® ELISA 71EE A=A A wg}, A9 d&d ¥E9 dT JFHAS AMEst 5743
Atk 7 oA, dEd FAE SFA2 BAsteA ou] MgorRE V]2 @8] FAE Azt uAst
Ak, dolElE XLfit 3 AXES S AFEste] A8t

2oyl gEA HTE 10uN vwe Byl A& BuE F7AE Aom BT, A%d B
B Ll Ve By el ShEHEe] maA e o)t

A7 2Tas WA A8

B7hstse. G

o
%(ﬂ' %Oﬂ }"IT 1:1
%

o] 16A17 A T, HEE AT 7z
A = AU, 529 nYgE A2 F, Gl FaEe Fol 607 Aol 7% Gle FAE Z43H7] A& ‘?é%”
(1 &)S AAGY. gez, YEY AFTS SFeta, 47422 AY s EE Y3320 74 3

olEEAERY-B-Alo]|ZRUAED)S Z7le] Pl AT A @ Gle HotFozo AE(2g kg p.o.) 7 45
o] 3 5, 15, 30, 60, 120 % 180+ meel #¥ EoZXE

=
=
2 947tss 89 =H7](Lifescan te] OneTouch® Ultral) S A&

sto] A9 FxE ST £ Y] REAY AFBS FAMOE long kg ol3te] §FA Glc WE
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tlo
o
[
>
B
v

(excursion)

2 dtgo] g AT 2FF2(Gle) WA dig adE A (57B1/6 T 7 ob/ob PRg-Z=ol A H7psh
T Atk Gle Fo 5AIZE Aol §AES A3, AT 71 Wl AL FHE FAT. vheae AT 7k 59t
Bol ARFEA FTT F AUh. FHY BAE AL F, Glc 3L Fo] d5¥ Al /)% Gle FAE 54
st7] $a @H(20ul)& AASGRT. o2, me-29 ASS SHetL, AR Y e T Hlb
(200 74 SelEFAZRIA-B-Alo]FREAEY T 254 FA AFAE (Gelucire) 44/14)& F7F o) A

Z(20uL)e AA D Gle Hah2H(©2 WA 5g kg p.0)o=] AR A 3080 T}, Teow, "o MT
(20pL)& Gle o § 25, 50, 80, 120 # 180l FAskth. Gle 219 FA4& fl&) L43]§ who]A =]
(Dade Diagnostics Inc., Puerto Rico)o = wg|e] &al FomwHE A MZ 20uLE FHelar, M 834
480 uLE 7Fellth. o=, sME 8§38 Fde] 23] 20ul wHZFES 96-Y +4 ZHolE Fo E/YA

(Trinders) &F3 2 A|2F(Sigma enzymatic (Trinder) colorimetric method) 180 Lol 7} th. &3+ 3 Glc

H
XA anaFas/Hol da 438E 25 AE)d gd B5st7] do MES A4 307 &< T
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