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(57) Abstract: [Problem] To provide a novel N-(pyridin-2-
yl)alkanamide derivative and a novel insulin sensitizer con-
taining this derivative as an active ingredient. [Solution] A
novel N-(pyridin-2-yl)alkanamide derivative or salt thereof,
wherein R! and R* in the above general formula [1a] repres-
ent a hydrogen atom or a halogen atom, and A represents an
alkylene group or a bond, has an inhibitory effect on SHIP2,
and is usetul as an insulin sensitizer by causing an increase in
insulin sensitivity.
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WO 2012/169571 12 PCT/JP2012/064638

YU A3 T 3 - L 1HEERAEMRIE. 1 0% KFF—4mE (DBS)
AUt Rt (Dulbecco’ s Modified Eagle Medium: (DMEM ;
100U,/ mMLR=VYVHL®T100ug,/ MLRAM LTI AIVVER
IA770/00—)ICREBL, 1 0cmBEEMICHEELKE. 377TC,
1T 0O%RBEAAFMHTTEEL .

70%3AY7NITY FETHELLE, 6TUERMMICHEL. 100%3
VINIYNETEESE, 3AB1 0%DBSAELDMEMTEELL

I S ICAERHIREANDMEFED 8. 1 0%4RIEMmE (FBS) . 0.
EmM 3—AYTFIL—1—AFLFHOFU, T uMFEHAET IV,
TuMA YR Vv EEAZDMEMTIHREEE L%, 10%—FBS,
0. 8uMAYRYVYESLDMEMICKILT, ISIC3AMEEL. s
Pl IC e B e,

LRBICHERTZ2ET, 10%—FBSASUDMEMT3HEIZEICH
Rt ER Z R L 7,

SMEFEEHDT10—-12HICBWT, 3T3—L 1A% ) VEREE
BRIFEK (PBS (=) ) THEL, EMFHFHICZTELT20uw g, m
L OIEEIES A F (tumor necrosis factor-a :TNF-a) CULBEL. 3 7C. 1
O%RBAHAZHTTI 685EA vFaR—KL7%K,

I SIS, AFEBLEEMT OuMELIIHELEEH (10uM AS194
9490) TI15MEFMBELLR. A1VRY2Y 17 nMT1205ERE
L7

[0031] 2. 9T R4 >70Ov NE

FERTEONMEE ALysis buffer [20mM Tris (pH=7.4), 140mM NaCl, 1
%Nonidet P-40, 1mM EDTA, 1mM EGTA, 2.5mM sodium pyrophosphate, 1mM B
-glycerophosphate, 2mM Na3V04, 50mM sodium fluoride, 0.62% aprotinin,
1mM phenylmethylsulfonyl fluoride] /BB L. IRV L —/—&ERHWT
iR = RIBE L 7=,
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[0032]

[0033]

CDHEARREKET200BENMNITIRZITARLE, 4T, 140
OO0 rpmT1 OZERLIEEL TRBND ZIYRE, £EZHRSHER
& L7,

ARAERE S FAALA =L EELLLYBREEML, RLT vy
JRAIFY—THEIBLEE SoEEBLE,

AUV TN%ESDS—RYTFI VLTI RTFILVERKEBZRWNT, BHE
ERFEFAXIILEA>THEEL., R 7 vibEZ ) FUERICERE L,

CORYI7vlbE= ) T URE%E 5 %IBEHEIILZAEKRT, 25C, 16KE
JOvFE v LEE. iThr308 phospho—AktHk(Cell S
ignaling Technology, MA, USA)B LUIMA Kk t TitkE, 4C, 16—-20
RERGI B,

ILI, RV T vbEZ U FUREERFR, R—A5T714v>ariEF
D —EREBMYOR (FREMOYF) | gGikE 2 5CT 1 IREIRIG
X, ECL Western blotting detection reagents (GE Healthcare) AW
FALZRNEICEIYILI /A A =TT FZ 44— (LAS-4000, Fujifilm)iZT
M L7,

TOER, 3T3—L 1EEHEIEICETFZMI VR VICEDAKLDTh
r308%EDY VBfbE, LFRORXHKHTT, AS19494900, 1~
A UER%ET. 2131ER LT,

ZhICx L. AERLEME. B2 LE&M1 12881, 374/ LEW
1451, 20, L&MW1 5A1. 224, (k&¥W16H1. 264 1L
Y181, 27 EkEW20081. 294, kEW2 1M1, 214
tEMm28A1. 30 EhEThBMIEL,

(&% 4)
<XYUZTOIINIA—REREHAFB>

HEME 8 5@EAMCS7BL/6J% L < IdBKS. Cg—tLeprdb /+Leprdb /Jcl (db/db) <
DRIT, 0. BRAFILELO-RICEELILAS19494901L<I
ta®m11 (300mg kg) Z21H2EEAKES L7,
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[0034]

[0035]

#’%5%10HBICBEWT, RESIVEREZAE L,

#5% 1388 (C57BL/6J) 3 LKIEF10HEB (db/db) i
BWT, 6BEHRAETC/ILI-REBHRARETR >,

TJIA—REHHRRIE—ET7 -8EOYVRICD—7)IO—R (29./k
g) ZREIEAES L. O, 15, 30, 608LV1 209 ICEHEIKL Y
MR %A L ., MIBEERE L. EYMFRE —RREEE TE&E (AUC : area
under the blood concentration time curve) %Z3K&7=,

KE, MEEOHEIFE=SOF S -4~ (=FO) ZRHL
7o

ZOREREE2I1C7RT,

A [OFYIES

AFEBAON— (EYTr—=2—A)I) PIHYTIRFEEKIFE. ¥I RN
BRI S L UT vy MRBRREMBICEWTA YR ) Y2 JFIL (a7
AV*%F+—¥B Ak tDY VL) OENERETY,

ZOERIE. SHI P2%RBIRMICEAET 220HLEMTHEAS 194
94904 YHIBEETH> <,

F/. AFEBEON— (BYSv—2—9)L) PIHVTIRFEKIE, 3
T3—-L1EEBMEERICBWTA YR YTV (FOF74 v F+—1EB/Akt
D) viglk) OEMER%ERT,

ZOERIE. SHI P2%RBIRMICEAET 220HLEMTHEAS 194
94904 YHIBEETH> <,

Fio. KEBPAON— (BEYTIV—2—a)L) PILAVTIRNFERKIE, IE
BV ATHERELOESE TERETRIAWS, BRETTILY Y RATIE.
ERGMEETERETY,

BT O & & 75 EA

[1ISH I P2 & AKBILEMAEHRET 2R THD, SHIP2(F12RY
VIZWHEBICEWT, P (3, 4, 5) P3%PI1 (3, 4) P2k
JUBBET BT EICEY, A VRY YU TFILAEGICEST S, FJLEY
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[0036]

[0037]

ESHIP2ABEETZIELICLYAVYRY VS TFILEERT B,
(2] ATCHOIILI—ABRARICETI2MBEBEEAUCERIMD S,
HEAARET H7-HDHRE

RICBER, ERGITARRAZHATEH, ARRAIRIINSICREINA
W,

(BEF1)

tert-ButyL[4-(4-chlorobenzyloxy)pyridin-2-ylJamine

[{E5]

CF:: TS 4
@k e
NN

FPITYHRAEFEEST. 4-(4-Chlorobenzyloxy)pyridine 1-oxide (0.236g
, 1.Ommol) OTWILAFLY (10mL) BRICOCICTtert—7FIL7
v (0. 53mL, 5. Ommo 1), b vOZ4 K (0. 381g
, 2. Ommo |) ZJEXRMA 1 O2EER L%,

HiCtert—7FIFPIY (0. TmL, 1. Ommo ), ;%
O>4 K (0. 095g, 0. 5mmo |) #BINML 1 OEBHEREIC,
tert—7FILP7IY (0. TmL, 1. Ommo |l), boOSA
K (0. 095g, 0. 6mmo |) ZJERNA 1 OEEH L7,

RIGH T 2R 1%. RAMEEKZKEMEEMZTRT I TER LA S
%5,

DEELI-KBEEIEAFLY (10mLX3) HiHE abtiElF
LY %REBEN ) D LTEIEL, BEEEET S,

BoNEEREZY)ATSNIOR NI ST 40— (BBER - BIEXAFL U+
MUXFILTIV) ZRAWVWTHER L, tert-Butyl[4-(4- chlorobenzyloxy)py
ridin-2-yllamineD¥EEO. 27 3 g (INK9I4%) %K1,
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[0038] @ : 88~90C
'H-NMR (400 MHz CDCl;) &: 7.91 (1H, d, J = 5.9 Hz), 7.35 (4H, m), 6.2
1 (1H, dd, J = 8.1 Hz, J =2,2Hz), 5,98 (1H, d, J = 2.0 Hz), 5.01 (2
H, s), 4.53 (1H, br), 1.22 (9H, s)

[0039] E#RICL TUATDILEMEERK L 7,
- tert-Butyl[4-(4-fluorobenzyloxy)pyridin-2-yl]amine
[{E6]

F/@/\U Ry [4b]

[0040] @i : 83~85TC
'H-NMR (400 MHz CDCl;) &: 7.90 (1H, dd, J = 9.3 Hz, J = 3.7 Hz), 7.38
-7.36 (2H, m), 7.15-7.04 (2H, m), 6.22 (1H, dd, J = 5.9 Hz, J =2.2 Hz
), 5.99 (1H, s), 4.98 (2H, s), 4.56 (1H, br), 1.38 (9H, s)

Kefl 1

[0041] - N-[4-(4-Chlorobenzyloxy)pyr idin-2-yL]-3-phenylpropionanide [{E&%]
5]
[167]

CI/O/Ej O [5]
A
H

[0042] FITVHIAFEHEHST. tert-Butyl-[4-(4-chloro-benzyloxy)-pyridin-2-
yl]-amine® (0. 177g, 0. 82mmo |) #E{EXAFL v(15m)ARK

. MY TZILAOBEEE2. OmLAMA 2 BEMBERE1T 5 7.
RIS THE 1 0%KEEST M) DU LKERZKENEREL AT £ THE
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BLAENLMA S,

DL KBAEEBEAFLY (10mL X 3) H#HiHE, Gbt/iEbAF
LY %ikBEH ') 7 LTEIRET 5,

BEEZBELTEONEERETZINIVARFHAKITTEIEAFLY (b
mL) J®&RIC, 7z=)7OEAVEE (0. 123 g, 0. 82mmo |)

. EDCIEBgIE (0. 1739, 0. 90mmo |) . DMAP (0. 01
g, 0. 082mmo |) ZIRRMA. ERICTHREREH L,

RIGH T W8 1%. KENBEMZ R X TEHR LA SRBMEREKZ
A B,

DL KBAEEBEAFLY (10mLX3) THHEL, bt/ziE{ X
FLVBERBH') U LTRIEER, BELEET S,

BoNEREREELY ATV IO NI S 74— (GBBER; ANFHY 7t
hy=8:1) ZHWTERL. N-[4-(4-Chlorobenzyloxy)pyridin-2-yl]-3
- phenylpropionanide®#Ed: (0. 1599, 53%) 2157,

[0043] @im : 11 7~123C
'H-NMR (400 MHz CDCLl,) &: 8.04 (1H, d, J = 5.9 Hz), 7.95 (1H, d, J =
2.2 Hz), 7.93 (1H, br), 7.41-7.20 (9H, m), 6.62 (1H, dd,J = 8.1 Hz, J
= 2.3 Hz), 5.11 (2H, s), 3.05 (2H, t, J = 7.8 Hz), 2.69 (2H, t, J =
7.8 Hz)
13C-NMR (100 MHz CDCly) &: 172,19, 166.33, 153.46, 148.25, 140.37, 134
.14, 134,08, 128.93, 128.82, 128.51, 128.19, 126.27, 108.22, 99.58, 6
9.09, 39.11, 31,11

Ehedl 2

[0044] EmEHI1T ERKRICLTUTDILENE BT,
- N-[4-(4-Chlorobenzyloxy)pyridin-2-yl]-2-phenylacetamide [{t&#¥16
]



WO 2012/169571 18 PCT/JP2012/064638

[1£8]

Nf"

[0045] @A : 124~129C
3C-NMR (100 MHz CDCl,) &: 169.69, 166.29, 152.89, 148.49, 134.17, 134
11, 133,77, 129,43, 129.21, 128,94, 128.86, 127.72, 108.44, 99.19, 6
9.11, 44,97

[0046] - N-(4-Benzyloxypyridin-2-yl)-2-phenylacetamide [{b&%#7 ]
(19

(7
N“ N
H
[0047] @i : 100~123C
3C-NMR (100 MHz CDCl;) &: 169.90, 166.49, 153.33, 148.11, 135.45, 134
.01, 129,17, 128.84, 128.52, 128,19, 127,52, 127.29, 108.35, 99.61, 6
9.81, 44.45
[0048] - N-(4-Benzyloxypyridin-2-yl)-3-phenylpropionamide [{t&#8]
[1610]

Q/Ej\f?\/\@ [8]

[0049] BEm: 95~97°C
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13C-NMR (100 MHz CDCly) &: 171,18, 166.63, 153.37, 148.09, 140.40, 135
.57, 128.64, 128.52, 128.31, 128.22, 127.66, 126.26, 108.25, 99.63, 6
9.94, 39,15, 31.14
[0050] - N-[4-(4-Chlorobenzyloxy)-pyridin-2-yl]-2—-(4-fluorophenyl)acetamide
[{t&# 9]
[E11]

r.:l/@/l\[%j\: j\/@’ F [9]

[0051] @A : 153~1567T
3C-NMR (100 MHz CDCLl;) &: 169.51, 166.35, 162.23 (d, J = 246.5 Hz), 1
52,94, 148,45, 134,19, 134,05, 130.99 (d, J = 8.3 Hz), 129.59 (d, J =
3.3 Hz), 128,93, 128.86, 115.99 (d, J = 21.5 Hz), 108.52, 99.34, 69.
13, 43.86

[0052] - N-(4-Benzyloxypyridin-2-yl)-2—-(4-fluoro-phenyl)acetamide [{t&¥ 1
0]
[1612]

Qﬁ/i/@; [10]

[0053] @i : TO0O3~1107C
3C-NMR (100 MHz CDCLl;) &: 169.51, 166.63, 162.20 (d, J = 244,.0 Hz), 1
52.94, 148.34, 135.54, 130.98 (d, J = 8.3 Hz), 129.65 (d, J = 3.3 Hz)
, 128.66, 128.34, 127.64, 115.96 (d, J = 21.5 Hz), 108.55, 99.47, 69.
97, 43.83
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[0054]

[0055]

[0056]

[0057]

[0058]

- N-[4-(4-Chlorobenzyloxy)-pyridin-2-yl]-2-(2, 6-di f luorophenyl)acetam
ide [{b&¥1 1]

[{£13]
F
N N
H

Mem:122~1257C

3C-NMR (100 MHz CDCl;) &: 167.70, 166.40, 161.48 (dd, J = 256.4, J =
7.86 Hz), 153.31, 148,18, 134,13, 134,01, 129,33 (t, J = 9.9 Hz), 128
.90, 128.81, 111.32 (dd, J = 24.8 , J = 5.8 Hz), 110.58 (t, J = 13.7

Hz), 108.70, 99.53, 69.09, 30.98

- N-(4-Benzyloxypyridin-2-yl)-2-(2, 6-di fluorophenyl)acetamide [{bt&

1 2]

[614]

F
| m [12]
N N
H

Bi=R:118~121C

'H-NMR (400 MHz CDCl;) &: 8.05 (1H, br), 7.96 (1H, d, J = 5.9 Hz), 7.
96 (1H, d, J = 2.2 Hz), 7.42-7.25 (6H, m), 6.96 (1H, t, J = 7.8 Hz),

6.65 (2H, dd, J = 4,8 Hz, J = 2,4 Hz), 5.10 (1H, s), 3.82 (1H, s)

- N-[4-(4-F luorobenzyloxy)pyridin-2-yl]-3-phenylpropionamide [{t&
1 3]
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[0059]

[0060]

[0061]

[0062]

[1£15]

e 112~1197C

3C-NMR (100 MHz CDCLl;) &: 171.36, 166.33, 162.50 (d, J = 246.5 Hz), 1
53.68, 147,95, 140,35, 131.26 (d, J = 3.3 Hz), 129.46 (d, J = 8.3 Hz)
, 128.36, 128.08, 126.12, 115.46 (d, J = 22.3 Hz), 108.09, 99.69, 69.

09, 38.82, 31.03

- N-[4-(4-F luorobenzyloxy)pyridin-2-yl]-2-phenylacetamide [{t&%¥ 1

4 ]

[1E£16]

| j’\/@ [14]
N” N

Mm:107~108TC

3C-NMR (100 MHz CDCLl;) &: 169.97, 166.28, 162.46 (d, J = 247.3 Hz), 1

53.40, 148.10, 134.03, 131.21 (d, J = 2.5 Hz), 129.41 (d, J = 8.3 Hz)

, 129,11, 128,76, 127,23, 115,42 (d, J = 21.5 Hz), 108.30, 99.53, 69.

06, 44,32

- N-[4-(4-F luorobenzyloxy)pyridin-2-yl]-2-(4-f luorophenyl)acetamide
[{ft&% 1 5]
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[1E17]

| LO/F [15]
N® N

[0063] B : 50~547T
3C-NMR (100 MHz CDCLl,) &: 169.74, 166.41, 162.57 (d, J = 247,3 Hz), 1
62.036 (d, J = 246.3 Hz), 153.27, 148.19, 131,23 (d, J = 3.3 Hz), 130
.79 (d, J =7.4 Hz), 129,74, 129.49 (d, J = 8.3 Hz), 115,73 (d, J =1
9.0 Hz), 115.53 (d, J = 21.5 Hz), 108.49, 99.59, 69.19, 43.49

[0064] - 2-(2,6-Difluorophenyl)-N-[4-(4-fluoro-benzyloxy)pyridin-2-ylJacetam
ide [{t&¥16]
[1E£18]

IO G
N N
H

F

[0065] Bim: 50~59C
3C-NMR (100 MHz CDCl;) &: 167.89, 166.39, 162.45 (d, J = 247.3 Hz), 1
61.39 (dd, J = 248.1, J = 7.4 Hz), 153.58, 147,95, 131.21 (d, J = 3.3
Hz), 129.39 (d, J = 8.3 Hz), 129.04 (t, J = 10.3 Hz), 115,39 (d, J =
21.5 Hz), 111,06 (dd, J = 24.8, J = 5.8 Hz), 110.51, (t, J = 20.3 Hz
), 108.51, 99.66, 69.06, 30.58

[0066] (ZEHI2)

- 4-(4-Chlorobenzyloxymethyl)pyridine
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[1£19]

RV

[4c]

[0067] FILIVHRAFHEHST. 41 V=—2AFvTF) (0. 274 mL, 2m
mol) ®FhSERAOZ7SY (10mL) BRICOTICT., KEIETIZ
—obL)FIL (0. 1139, 3mmo |l) A 7EMBEEREZITo

726
B, RISRICT O%KERIEF N D AKBRE RIGHENETAL B F
TEBLANSIA L,

BIC, MBLASLOEBMIFIL (10mL X3) THEE., bt HRE
IFINERBA)DLTERL, BEEEET 5,
BONLBEERDIAFILHRILLTIREmLEBRICOCICTTZILIVHR
FESTF. KFELELFRUDLAL (0. 088g, 2. 2mmo |) ZHAER
T3 O0OoEE® LA,
BEOCICTp—27OoORy7874 K (0. 256mL, 2mmo
1) Z#MMA. ERET2. SHEBHL,
RIGEHICKTOmLAEMA, KEEZEBIFIL (10mLX3) THHL
. BOEEHBIFIEZREN) U LA TRER. BELEERT D,
BoONEBREEYASILASLAIARNITS 74— CREER ; ~NFY Y
:7Eby=10:1) THRELUX=EEHAYWE (0. 2289, 49%)
=137,
[0068] 'H-NMR (400 MHz CDCLl;) &: 8.64 (2H, dd J = 4.4, J = 1.7 Hz), 7.36 - 7

.26 (6H, m), 4.56 (2H, s), 4.56 (2H, s)

15C-NMR (100 MHz CDCLl;) &: 149.90, 147.13, 136.09, 133.67, 129.00, 128
.67, 121.76, 71.93, 70.41
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[0069] E#RICLATDILEMESRHKL .

- 4-(4-F luorobenzyloxymethyl)pyridine

[1£20]
G [4d]
>

N

10
[0070] 'H-NMR (400 MHz CDCl,) &: 8.58 (2H, dd, J = 4.5 Hz, J = 1.6 Hz), 7.36
-7.26 (4H, m), 7.08-7.04 (2H, m), 4.56 (2H, s), 4.56 (2H, s)

[0071] (&EHI3)
- tert-Butyl-[4-(4-chlorobenzyloxymethyl)pyridin-2-yl]amine

[{b21]
\O\/O
Ej [4e]
(ke
N N
H

[0072] 7 IV HREBEBKT. 4-(4-Chloro-benzyloxymethyl)-pyridine (O. 2
28g, 0. 98mmo |) DIFILAFLY (EmL) AKRIC, OCICTTH
o00BREZEEHR (0. 5619, 2mmo |) ZMALE. EERICEL

[

W EIT o7,
RIGIR T HEER1E. 1 0%KER{EF M) o AKBKRAE KB IEEMART
FTEBHLAASMA =,

SBLAKBAEEIEXFLY (10mL X3) THHE®R, &btk X
FLUAERBAO)DLTEIEL, BEAEET S,
BonBEEOEIEXFLY (10mL) BRICOCICTZILIVHRSE
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[0073]

[0074]

[0075]

BE&TF. tert-7FILF7I> (0. 62mL, 5. 9mmo |) ., k0O
>4 K (0. 4509, 2. 36mmo |) ZJERMA T O3EHRE L 7,
HIC, tert—7FLF7I> (0. 12mL, 1. 18mmo )., k
ynS4 K (0. 112g, 0. 59mmo |) #ENML 1 OoEEBH
®BEVtert—7FILF7IY (0. 12mL, 1. 18mmol) ., k¥
voaZ4 Kk (0. 1129, 0. 59mmo ) ZIERMZ 1 0 2EEH
L7z,
RIGHE T 2 HEER%. RNEE KA KBMEREMELZRT ETERRLASSM
Ab,
SEEL7=KBEEIEXFLY (10mLX3) THHE &btriElbx
FLYERBH) D LTEREL, BEEABEET 2,
BonkREEZ>YASLVLIORNI S 74— CGREER  BIEXAFL Y+
NIIFALTIV) ZAVWTHERLER (0. 31649, 97%) 2575k,
TH-NMR (400 MHz CDCly) &: 8.02 (1H, d, J = 5.1 Hz), 7.34-7.28 (4H, m)
, 6.49 (1H, d, J = 5.4 Hz), 6.44 (H, s), 4.53 (2H, s), 4.53 (2H, s),
4.51 (1H, br), 1.42 (%H, s)
FERRICUTOLEMEERK LTz,
- tert-Butyl(4-benzyloxymethylpyridin-2-yl)amine
[1822]

E;Lvﬂ
[4f]
Ty
EN:LNk
H

'H-NMR (400 MHz CDCl;) &: 8.02 (1H, d, J = 5.4 Hz), 7.37-7.28 (5H, m)
, 6.50 (1H, d, J = 5.1 Hz), 6.46 (1H, s), 4.57 (2H, s), 4.44 (2H, s),
4,53 (1H, br), 1,42 (9H, s)
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[0076] - tert-Butyl[4-(4-fluoro-benzyloxymethyl)pyridin-2-yl]amine
[{£23]

s

[4g]
N
El
N” N’l<:
H

[0077] "H-NMR (400 MHz CDCl,) &: 8.02 (1H, d, J = 5.4 Hz), 7.34-7.26 (2H, m)
, 7.05 (2H, d, J =8.7 Hz), 6.49 (1H, d, J = 5.4 Hz), 6.44 (1H, s), 4
.52 (2H, s), 4.48 (1H, br), 4.43 (2H, s), 1.42 (9H, s)
Ehef 3

[0078] - N-[4-(4-Chlorobenzyloxymethyl)pyridin-2-yl]-2-(2, 6-difluorophenyl)a
cetamide [{t&¥1 7]
[1624]

Cl
Tl o
RN m [17]
»
N N
H

[0079] 7ZIOdYHREBEBKT. tert-Butyl[4-(4-chlorobenzyloxymethyl)pyridin
-2-yl]Jamine (0. 286 g, 0. 94mmo |) OE{AFLY (15m
L) i&®&IC, MY ZIA0O8EE (2. 4mL) Z#MNMA2HBENRAEREITS

726
RIS TR 1T 0%KERIEF b)) D LKBREKENEREM 2RI E TER
LAANSIA %,

DEEL=KBEEBIEXAFLY (10mLX3) THHEYT S,
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[0080]

[0081]

BOEBILXFLUVERED) 7 LTRIRY 2,
BEABELCEONAEERET7ILIVARFHITT, BEXFL Y (
EmL) B®&ICL, 2, 6—-Y7NF07 = /LBBE (O. 14349, O.
83mmo )., EDCtEftts (0. 176g, 0. 92mmo ). DM
AP (0. O01g, 0. 083mmo |) ZJERMNA. ERICTRERERL
7o
RIGH T W8 1%. KENBEMZ R X TEHR LA SRBMEREKZ
Z %,
DEELIKBZIBIEXFLY (10mLX3) THET 2,
BOERIBIEAF LY ZRKED ) U LATEIRET S,
BEEBELTCEONEERBE Y AL 7O NI S 71— CBBER ;
AFHYTEMN=8:1) EAVTHERELES (0. 2139, 63%
) 5T,
Ma:67~707C
'H-NMR (400 MHz CDCl;) &: 8.23 (1H, d, J = 5.1 Hz), 8.18 (1H, s), 8.0
3 (1H, br), 7.34-7.26 (6H, m), 7.09 (1H, d, J = 4.2 Hz), 6.96 (1H, t,
J =7.8 Hz), 4.53 (2H, s), 4.53 (2H, s), 3.83 (2H, s)
13C-NMR (100 MHz CDCl;) &: 167.48, 161.43 (dd, J = 255.6, J = 7.4 Hz),
151.60, 150.17, 147.54, 136.05, 133.48, 129.26 (t, J = 9.9 Hz), 128.
98, 128.53, 118.14, 112,47, 111.24 (dd, J = 24.8, J = 5.8 Hz), 110.41
(t, J =20 Hz), 71.86, 70.56, 30.85

EHER 4
EHEFI3 EEBRICLTUTOLENEERKL 7,
- N-[4-(4-Chlorobenzyloxymethyl)pyridin-2-yl]-2-phenylacetamide [t

a1 8]
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[1£25]

.
‘ S, j\/@ [18]
N" N

[0082] H-NMR (400 MHz CDCl,) &: 8.34 (1H, br), 8.21 (1H, s), 8.17 (1H, d, J
= 5.1 Hz), 7.38-7.26 (9H, m), 7.06 (1H, d, J = 4.9 Hz), 4.53 (2H, s)
, 4.53 (2H, s), 3.74 (2H, s)

[0083] - N-(4-Benzyloxymethylpyridin-2-yl)-2-phenylacetamide [{t&%¥1 9]
[{b26]

“ o [19]
P
N N

[0084] B : 54~577C
'H-NMR (400 MHz CDCl,) &: 8.18 (1H, d, J = 7.6 Hz), 8.17 (1H, s), (7.
82 (1H, br), 7.39-7.26 (10H, m), 7.04 (1H, d, J = 4.4 Hz), 4.59 (2H,
s), 4.55 (2H, s), 3.76 (2H,s)
3C-NMR (100 MHz CDCLl;) & : 169.55, 151,34, 150.33, 147.69, 137.58, 133
.92, 129,37, 129,11, 128,44, 127.80, 127.75, 127.59, 118.20, 112,05,
72.72, 70.50, 44,82

[0085] - N-[4-(4-Chlorobenzyloxymethyl)-pyridin-2-yl]-3-phenylpropionamide
[{fe&# 2 0]
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[1£27]

Gl :
| 0 [20]
aha
H
[0086] Fim : 56~63TC

'H-NMR (400 MHz CDCl;) &: 8.21 (1H, s), 8.19 (1H, d, J = 4.9 Hz), 8.1

8 (1H,br), 7.37-7.19 (9H, m), 7.07 (1H, d, J = 5.4 Hz), 4.56 (2H, s),

4,56 (2H, s), 3.05 (2H, t, J = 7.7 Hz), 2.70 (2H, t, J = 7.68 Hz)
[0087] - N-(4-Benzyloxymethylpyridin-2-yl)-3-phenylpropionamide [{t&¥)2

1]

[1E£28]

Sy, 0 [21]

[0088] @ : 57~60C
'H-NMR (400 MHz CDCLl,) &: 8.50 (1H, br), 8.20 (1H, s), 8.18 (1H, d, J
= 5.1 Hz), 7.38-7.09 (11H, m), 4.60 (2H, s), 4.56 (2H, s), 3.04 (2H,
t, J =7.7Hz), 2.69 (2H, t, J = 7.8 Hz)
13C-NMR (100 MHz CDCly) &: 170.62, 151,28, 150.34, 147.85, 140.36, 137
.63, 128.63, 128.51, 128.31, 127.87, 127.83, 126.39, 118.14, 111,96,
72.81, 70.59, 39.41, 31,19

[0089] - N-[4-(4-Chloro-benzyloxymethyl)pyridin-2-yl]-2-(4-fluorophenyl)acet
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amide [{b&#¥2 2]
[1629]

[22]

[0090] "H-NMR (400 MHz CDCl,) &: 8.20 (1H, d, J = 5.1 Hz), 8.18 (1H, s), 7.8
1 (1H, br), 7.35-7.26 (7H, m), 7.08 (1H, t, J = 8.5 Hz), 4.55 (2H, s)
, 4.55 (2H, s), 3.73 (2H,s)
13C-NMR (100 MHz CDCLly) &: 169.40, 162,15 (d, J = 246.5 Hz), 151.42, 1
50.15, 147.68, 136.05, 133.56, 130.92 (d, J = 8.3 Hz), 129.70 (d, J =
4,1 Hz), 115.88 (d, J = 21.5 Hz), 112,16, 71.93, 70.57, 43.70

[0091] - N-(4-Benzyloxymethylpyridin-2-yl)-2-(4-fluoro-phenyl)acetamide [{L
ame 3]
[{£30]

¥

N
H

[23]

[0092] Bim : 88~92TC
TH-NMR (400 MHz CDCLl;) &: 8.19 (1H, d, J = 5.37), 8.18 (1H, s), 7.86
(1H, br), 7.37-7.26 (7H, m), 7.08 (2H, t, J = 8.7 Hz), 4.59 (2H, s),
4,55 (2H, s), 3.27 (2H, s)

[0093] - N-(4-Benzyloxymethylpyridin-2-yl)-2-(2,6-difluorophenyl)acetamide
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[itE#Wm2 4]
[1£31]

~ of [24]
»
NN
H

[0094] @i : 84~867T
'H-NMR (400 MHz CDCLl,) &: 8.22 (1H, d, J = 5.4 Hz), 8.17 (1H, s), 7.9
6 (1H, br), 7.36 (1H, d, J = 4.4 Hz), 7.33-7.28 (6H, m), 7.12 (1H, d,
J=4,4Hz), 6.96 (2H, t, J = 7.8 Hz), 4.58 (2H, s), 4.54 (2H, s), 3
.83 (2H, s)
3C-NMR (100 MHz CDCl;) &: 167.53, 161.41 (dd, J = 256.4, J = 8.3 Hz),
151.66, 150.51, 147.39, 137.48, 129.15 (t, J = 10.3 Hz), 128.35, 127
.72, 127,67, 118,14, 112,58, 111,16 (dd, J = 24.8 , J = 5.8 Hz), 110.
476 (t, J = 19.4 Hz), 72.64, 70.38, 30.73

[0095] - N-[4-(4-Fluorobenzyloxymethyl)pyridin-2-yl]-3-phenylpropionamide
[{ft&%2 5]
[1£32]

AN

Ry O [25]

[0096] BEm: 56~59C
'H-NMR (400 MHz CDCl;) &: 8.21 (1H, d, J = 5.1 Hz), 8.19 (1H, s), 7.9
7 (MH, br), 7.37-7.26 (8H, m), 7.06 (2H, t, J = 8.8), 4.56 (2H, s), 4
.56(2H, s), 3.06 (2H, t, J = 7.8 Hz), 2.70 (2H, t, J = 7.8 Hz)
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[0097]

[0098]

3C-NMR (100 MHz CDCLl;) &: 171.04, 162.34 (d, J = 245.6 Hz), 151.80, 1
50.21, 147,42, 140,38, 133.31 (d, J = 3.3 Hz), 129.50 (d, J = 8.3 Hz)
, 128.44, 128,16, 126.20, 117.86, 115.26 (d, J = 21.5 Hz), 112,44, 71
.97, 70.46, 38.96, 31.08

RiEfl 5

- 2-(2,6-Difluorophenyl)-N-[4-(4-fluorobenzyloxymethyl)pyridin-2-yl]a
cetamide [{t&¥2 6]

[{£33]

. [26]

FPITYHAFEEST. tert-Butyl[4-(4-fluorobenzyloxymethyl)pyridin
-2-ylJamine (0. 288 g, Tmmo |) DIELAFLY (15mL) &
WIS, MU TZLAOEEE (2. 4mL) A2 BEMNEBERT 5.

RIS THE 1 0%KEEST M) DU LKERZKENEREL AT £ THE
BLAENLMA S,

DEELIKBAEEBIEAFLY (10mL X 3) THHE, dbtiiEkx
FLYVEZRBED) VALTRIBEL, BEEZEET 5,

BoONHRETIVIVHARFTEITTRIEAFLY (5mL) BAKREL
2, 6-Y7)AO7 LB (0. 1159, O. 67mmo ),
T—IFI—3—- (3—IUXFITI/TAEL) BIVKRI A I NEEEIE (
0. 141g, 0. 74 mmol) . N, N=UAFN—-4—-TF7Z /)Y
/> (0. 008g, 0. 067mmo |) ZIERMA., ERTHREREBHT

\'I

N

]

R TR BEZEET D,
/onEBEZL ) AN oOXNIZT74— CBRER; ANFHY 17



WO 2012/169571 33 PCT/JP2012/064638

h>=8:1) ZAWTHERL. &% (0. 0539, 20%) &R,
[0099] 'H-NMR (400 MHz CDCl;) &: 8.22 (1H, d, J = 5.1 Hz), 8.18 (1H, s), 8.0

6 (TH, br), 7.34-7.31 (2H, m), 7.23 (1H, t, J = 7.6 Hz), 7.08 (1H, d,
J =5.1Hz), 7.06-6.93 (4H, m), 4.56 (4H, s), 3.83 (2H, s)

Ehel 6

[0100] - 2-(3,5-Difluorophenyl)-N-[4-(4-fluorobenzyloxymethyl)pyridin-2-yl]a
cetamide [{t&¥2 7]
[1£34]

[27]

[0101] B&kEE
'H-NMR (400 MHz CDCl;) &: 8.22 (1H, d, J = 5.1 Hz), 8.18 (IH, d, J =
1.3 Hz), 7.84 (1H, br), 7.36-7.32 (1H, m), 7.10 (1H, dd, J = 5.1, J =
1.3 Hz), 7.08-6.87 (6H, d, m), 4.54 (4H, s), 3.89 (2H, s)

RiEfl 7

[0102] - N-[4-(4-Chlorophenoxymethyl)pyridin-2-yl]-2-(2-trifluoromethylpheny
acetamide [{b&¥2 8]
[{£35]

o
cl ey O

| [28]
o
N° TN
H
CFy

[0103] FZIIVHIREFEESKTT. tert-Butyl-[4-(4-chlorobenzyloxy)pyridin-2-y
Jamine® (0. 169g, 0. 58mmo |) #E{XAFL>(0m) AKIC
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[0104]

[0105]

[0106]

, NUZIAOEEE (1. 2m ) ZIA 2 BEMNBERREZT D,

RIS THE., 1 0%KE{EF M) DU LKBERZKENEREL AT £ THE
BLAENLMA S,

DEELIKBAEEBIEAFLY (10 mLX3) THIHE abtiiEl
AFLUERBND) ILATERL, BEEEET D,
BONEHERETIIVAIAFEITTRIEAFLY (5mL) FREL
2= (MYZMLFOXFI) 7zZILEEE (0. 092g, O. 45mm
1) . 1=IZFI—=3— (3=UAFNTI/TAENL) AILEKRIA IR
sfgiE (0. 173g, 0. 90mmo I) . N, N=SAF)I—4—7X
JEYY» (0. 0059, 0. 045mmo |) ZIERMA., ERERTHRE
B 5,

RG#E TR, BEEEET 5,

BJBonrREEZ VAL IO NI ZT7 14— CBRER ; ANFHY 7t
hy=8:1) ZAVTHERL, #R (0. 11649, 61%) 515k,
H-NMR (400 MHz CDCl;) &: 8.00 (1H, d, J = 5.9 Hz), 7.90 (IH, d, J =

gk ©

2.2 Hz), 7.80 (1H, br), 7.70 (1H, d, J = 7.8 Hz), 7.57 (1H, t, J = 7.
8 Hz), 7.48 (1H, d, J = 7.8 Hz), 7.70 (1H, t, J = 7.8 Hz), 7.35-7.21
(4H, m), 6.60 (1H, dd, J = 5.9, 2.2 Hz), 5.05 (2H, s), 3.91 (2H, s)
Ehef 8

- N-[4-(4-Chlorophenoxymethyl)pyridin-2-yL]-2-(3-trifluoromethylpheny
Dacetamide [{b&#2 9]

[{£36]

| JK/O\ [29]
Nf’ N Fsy

'H-NMR (400 MHz CDCl,) &: 8.00 (1H, d, J = 5.9 Hz), 7.94 (1H, br), 7.
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[0107]

[0108]

[0109]

[0110]

[0111]

90 (1H, d, J = 2.2 Hz), 7.56-7.47 (4H, m), 7.34-7,25 (4H, m), 6.62 (1
H, dd, J =5.9, 2.2 Hz), 5.05 (2H, s), 3.77 (2H, s)

- N-[4-(4-Chlorophenoxymethyl)pyridin-2-yl]-2-0-tolylacetamide [{t&
#30]

[1£37]

CI/O/?\‘ o

| [30]

=
N

I=Z

CHa2

'H-NMR (400 MHz CDCLl,) &: 7.97 (1H, d, J = 5.9 Hz), 7.95 (1H, d, J =
2.7 Hz), 7.34-7.22 (4H, m), 6.62 (1H, dd, J = 5.9, 2.7 Hz), 5.07 (2H,
s), 3.75 (2H, s), 2.32 (3H, s)

- N-[4-(4-Chlorophenoxymethyl)pyridin-2-yl]-2-m-tolylacetamide [{t&
3 1]

[{£38]

| )k/@\ [31]
N/, N Hy

'H-NMR (400 MHz CDCl;) &: 8.18 (1H, br), 7.97 (1H, d, J = 5.9 Hz), 7.
95 (MH, d, J = 2.4 Hz), 7.34-7.32 (4H, m), 7.16-7.09 (4H, m), 6.59 (1
H, dd, J =5.9, 2.4 Hz), 5.06 (2H, s), 3.68 (2H, s), 2.33 (3H, s)

- N-[4-(4-Chlorophenoxymethyl)pyridin-2-yl]-2-cyclohexylacetamide [
t&M3 2]



WO 2012/169571 36 PCT/JP2012/064638

[1£39]

N/ N

[0112] "H-NMR (400 MHz CDCl;) &: 8.05 (1H, br), 8.02 (1H, d, J = 5.8 Hz), 7.
96 (1H, d, J = 2.4 Hz), 7.35-7.34 (4H, m), 6.60 (1H, dd, J = 5.8, 2.4
Hz), 5.08 (2H, s), 2.23 (2H, d, J = 7.1 Hz), 1.89-0.94 (11H, m)

ERELOF AR

[0113]  AFEBALEEWIE. 7 X/NKERME. ~ > ZHREBMEE. v bXiK
REMEREICEVT, A YRAY Y TFILOESRIEREZRL. I SICHER
BWETAYIDRCBWTIREETERZRLIEZ &L, ERIFICEWVNT
. AFEBRLENZ. FRO2UBRBEDEREEZEE LTERATH S,

Fro, MERROSHIP2AAET 5 2 & THIBRRBRTOMREIERTE

EEZbh, AEBALEMIE. 7LV T —BBRRER ERBRERERERD
WEEE L TORRI’RAFIND,
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[E5KIR1]

[E5KIR2]

F5RIR3]

[E5K1R4]

[E53KIR5]

[E53K1R6]

55 R DEIH
so—MR=\ [ 1]

e [1]

b, R'E, KFEFLAENOFVEF%E ; R2iE, NOFY
BRFELIENOFVRFTERINTLVTELIWTILFILET, B
INTWTHSLWIT I DIEZTEEF D 7OAFVILEE ; AlX, 7L
FLYVEFERFESEZ ; mBLUYnldE, 1~30EBH%Z, Zhehr
T |

THRINBIN—- (BEYVIY—=2—4a)) PIVAVTIRFEFRTLE
Z DiE,

R2A, NOFVRERFELINOTVRERFTEBRINTWTHLIWNT
ILEILET, BEINTWTHELIWI I ZUVETHDEKRIE T ICEKEH
ON— (BEYTY—2—41)) PIAYTINFEFEIETZTDIE,
R2A, NOFVRERFELINOTVRERFTEBRINTWTHLIWNT
IWERILET, BEINTWTHELIWS 7ONFUILETHDEKRIE T
ICEREBON— (EVYY—2—q)V) PILAYTIREEKRELIEE
D1,

N1, mP1FEE2THBIEKREBEI~3OVWTNHICEEEHDON—
(BYYY—2—4A)) PILAYTIRFEEKELIEEDE,
ADXFLVEFLRBHBETHLEBRET~4DOWVWTNHICEHODN
— (BYYYy—=2—4q)) PIVAVTINFEFFITZTDIE,
FERIB1~5D0VWTFNMCEEHON— (EVDY—2—9)L) 7IA
Y7 I NEEBRFERIZTOEEBEMKDET DS H | P 2REEH,
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