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(57) Abstract: The present invention mainly addresses the problem of providing a novel compound having a LSD1-selective inhibit -
ory activity and also having an anti—tumor/anti-cancer activity, an anti-virus activity and the like. As a means for solving the prob-
lem, a compound represented by formula (I) or a pharmaceutically acceptable salt thereof is provided. [In the formula, R to R®, A,
and *1 to *3 are as defined in the description. ]

G EH:  AFEBRIL, LsDlITx T 2 BIRMA Enﬁ'ri%:ﬂﬁl, Mo, hﬂi% BNAER. i1 LRE
Jﬂ%%ﬁ?é%ﬁfﬁtA%%?ﬂ#Té LEXR o HIMNBRBEEMATLHFERELT, TR
(1) ri‘%énémﬂ%xm%@%ita#:&é BERMHIT S, (k1] [P, R"~R5, A, * 1~
* 3IZBAMEICEESNDERBYTHS



WO 2014/084298 A1 |IWAIK 00T 000 L A AT

7 (AM, AZ, BY, KG,KZ, RU, TJ, TM), 3— R w/\ HK{TARELE

(AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FL FR, __ = £ (RHE | &
GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MK, MT, EEREHE (RHIF 21 K0G)
NL, NO, PL, PT, RO, RS, SE, SL SK, SM, TR), OAPI

(BF, BJ, CF, CG, CL, CM, GA, GN, GQ, GW, KM, ML,

MR, NE, SN, TD, TG).



WO 2014/084298 1 PCT/JP2013/082011
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[0002]

[0003]

[0004]

[0005]
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FADEM 1 VO ViBEZA TS5 L SDIERRHNMESZE
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[BEEHEDOHEESR]

AHEEEIE, 20125118288 ICHBRI Nz, BHARERSEFHEEE2012-2602225
BAHEE (ZFORTEGEN’SRICK Y RBFMBEFICERAINDG) ICEDKEE
ez F5RT D,

AFEBAIZ. FICLysine-specific histone demethylase 1 (LSD1) (I3 3
BIRNAEEFEZET 58N XIEETDIRICET 5, AFHRIF. HEbE
MEEBVRD E L TECERMERDICERT 2,

R

AF7ER NV VNRIVBEORET I /BEENMAFIVE, 7EFILEED
BEAIND I EICL> T, RaEDI/OTF VEENELL L. EiEFHIE
IKBWTEERBE 2T EMEERLMIINTWS, Lysine-specific
histone demethylase 1 (LSD1) (&, AFPEANVHVNRIBETHDER L
VHIDAFEBD) D VEEDE/ A FIVE (H3Kdmel) RUY A FIL btk (H3
Kdme2) DA FIERIEMET S, EX M VRAFIVELERTHZ (GER
Brmk 1) .

LSD1 DEBEARNATIC & WHIHIT 2 Z & T, HNAMBEOHIIRBIEA G X h
BZIENMREINTVDS, THIC, #kDtrans-2-7 =)L /070N
PIVELDIEEFE LTAVWSZ N, HIFEDABRICEMTHD D
REINTWS,

LSDIDHEEEZPAE T2 &N TEBHLEME LT, trans-2-T7 =)L)
O7OELT7IY (MSZA27OXY) PZF7Z5I RPN TWS (3E
FEFXER 1. 2) o LD L. ShoDEMIE. LSDUIN T ZEEEEIFE
<, TLICLSDIEHERAMIEBVWE/ FPIVAFFT 45—t (MA0) 2HHETS
LEMTH B, LD T 2 BINWABAEFITIZAL, MAO (E MIHW
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[0006]

[0007]

[0008]

[0009]

[0010]

[0011]

[0012]

TlE. MAO-ART'MAO-B) (&, MRRGEEMEDRRBICEWTEEZETH DD,
RSZoL7AIv»=753 RELSDIEEHE L TEENET 32 &kEl
ERDOEENDIARIKHETH S,

BRSOk 1 ROVFERR ISR 3 1T IE. LSDI DR A BIRMICIEET B2 & 0D
TEX27z)b>7070ELT7IVESEIERINTVWS, LALAN
5. HEEEWIILSDNUIH T 2:BIREITEWE DD, LSDIFREFEM A A M
B DFHPEIETE & I3 2 5 M. FICk NODPAMRBICN T 27N FA+5T
h ol
SEATHAMTSCHER
FFEIF SCHER
skl - ERSARIN02010/1435828
FENFET SR
JE4FSFSCARY ¢ Biochemistry 2007, 46, pp44d08-4416
JEAFSFSCAR2 ¢ Nature 2005, 437, ppd36-439
JEAFSFCERS ¢ J. Am. Chem. Soc, 2009, 131, pp17536-17537
RIPOHE
FALFBRLELD & 2RE

AFBEIE. LDUIHT 2:BIRNAMESEFEEZE L. D, BES - in‘A
ER. MOANAERSEZE T 2RI EMERH T I E2TAENET
%,

FREEERT BIODFE

AFPEIEHFEAREZITVL. — KX (1) TRINIFRESWH, LD
T Y 2BINMAREEZEZE L. HhD. ZRESAMEOMEIESE %= % T
XHEERH L, ARBPBERIISICHRZITW. AFEBREZZKL .

AFEBIX. UTOEKEEET 5 :

BT, FiE (1) TRINDELEMIUTITOERZ FHBINDIE,
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[161]

R3

%* N * *
\T 1 %73/ (1)

4
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[0013] [HAH. R'RUR2E, A—XIFEL>T, KRRF. EREZHBELTH &

[0014]
[0015]

W7ILFILE, BREZBLTHLIVWI7O07LFILE, EREEZELTE
FWTLFILAIRZIE, BREZBELTELIWVWS7O07ILFILAIKRS
IWE, BHREZBELTELWVWTY—ILALRZIE, BREZELTELL
ANTATIV=ILVANLRZE, BREZBELTHEIWTSIILFILAILKRZIL
B BHREZBELTEIVWTILFLAFOHILAZNE BHEEZBELTE
W oO7ILFILAFIANRDIIE, EREEZBLTELVWT Y —ILA
FUOAWRIIIE, XBBREZBELTHEIWATOTY —ILFFTHILKR
“IWEEZRT, RIRURYE, B—XIFEQR>T. KRRTF. BEREZEL
THIVWTILFILE BREZBELTHLWVWD7O07ILFIVE, EREES
LTHELWT Y —ILE, BREZBLTHIWATOTY) —ILEXPEEHRE
EELTHESLWTIIFNELZRTHN TR ETIERETFEEHILE
ERANTOREZFEKLTE LWV, L. RIRUR4IE, BERFICKRERTFIC
D ETRW,

R51E. KREF. BHEAZELTELVWTILFILE, BHREEZELTELL
o7 FIVE, BREZBLTHLIVWTY —ILE, BREEZBLTHE
WAFO7 Y —ILEXBEREZBLTELIWTSLFILEETRT,

Alx, BREZELTHELVWTYY —LEXEFEREZELTELVWATOT
) —IVEERT,

1~k 3, TERRERT, ]

IH2, TR (II) TRINZEEMXBEZORZELFEINDIE,

‘i
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[0016]

[0017]

[0018]

[152]
(o) RS =

| |
Ra\ * N *2 *3 \ \R) (1D

[, R'RUTR2E, A—XIEERQR>T. KRETFT. EMELZBLTHE L
W7ILFILE, BREZBLTHLIVWI7O07LFILE, EREEZELTE
FWTLFILAIRZIE, BREZBELTELIWVWS7O07ILFILAIKRS
IWE, BHREZBELTELWVWTY—ILALRZIE, BREZELTELL
ANTATIV=ILVANLRZE, BREZBELTHEIWTSIILFILAILKRZIL
B BHREZBELTEIVWTILFLAFOHILAZNE BHEEZBELTE
W oO7ILFILAFIANRDIIE, EREEZBLTELVWT Y —ILA
FUOAWRIIIE, XBBREZBELTHEIWATOTY —ILFFTHILKR
“IWEEZRT, RIRURYE, B—XIFEQR>T. KRRTF. BEREZEL
THIVWTILFILE BREZBELTHLWVWD7O07ILFIVE, EREES
LTHELWT Y —ILE, BREZBLTHIWATOTY) —ILEXPEEHRE
EELTHESLWTIIFNELZRTHN TR ETIERETFEEHILE
ERANTOREZFEKLTE LWV, L. RIRUR4IE, BERFICKRERTFIC
D ETRW,

R51E. KREF. BHEAELTELVWTILFILE, BHREEZELTELL
o7 FIVE, BREZBLTHLIVWTY —ILE, BREEZBLTHE
WAFO7 Y —ILEXBEREZBLTELIWTSLFILEETRT,

RiZ. KRRFIIBHREEERT,

mid. O~5DEHAEKRT,

1~k 3, TERRERT, ]

B3, F@EX (III) ~ (VI) OWTFhHATRINZLEDITETOERSE E
HFRINDIE,
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[0019] [Kr, R, KERF. BEBRELAELTHELIVWTIFILE, BBREAEL
THWo7O07ILFIE BREEBELTEIWVWT Y —ILE, BHREEZE
LTHEWnATFO7 ) —ILENEEBREZEBLTEHELVWTIIILFILEERT
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RiZ. KERFXIIE#REERT,
mik, AB—XIZER>T, O~50D0BH%#XKRT, RiF. B—XIEEL->T.

KERFXITEHBLEERT,

¥ 1~% 33, AEREETT, ]
B4, FREOWVWTNHIDILEIRITZTOEREZLHBINGIE -

[0020]
T/)-6-(MNSVR-2-7x=)>yoransy

2-(N-RYEVHIKRZI)T
“1-7 X J))N-RUINAFHUT IR,

2-(N-tert-7 h X AINKRZI)T I /-6-(b
TI))N-RUIAFHYTIR,

KNSv2-2-7xz=)>oa7
a/8>-1-
-T2 )-6-(hSvR-2-7xzZ)>ya7a/r-1-

ANFH VT IR,
2-[N-(4- X FIRVEVANLKRZI)IT

7IX/)N-RVI)

J6-(RSVR-2-7x=Z)IL>Y

A7Aany-1-7 X J)-N-RUIIAFH VT IR,

2-[N-(4-tert-TFIRVEVAINKRZN)]IT I /-6-(
/)N RUIAFHVT IR,
Jb6-(NSVR-2-Txz=ZINT Y

NS>V R-2-7x=

oo yany-1-7
2-[N-(4-rvoarRVEVHILKRZI)IT I

-~
~

O70/80-1-7 3 J))-N-RUJJIAFHUT IR,
2-[N-(4-7 4RV EVHAILRZIW)IIT I/ 6-(MSVR2-7 =)L
FTI))N-RUIIAFH T IR,

oo/ v-1-
FPI/)-6-(NSVR-2-x=Z)LY

2-[N-(4-7 xRV EVAHILKRZI)]

2A7AanRV-1-FI J))-N-RUIIAFH T IR,

2-[N-(4-F ) TNAFAOAFIRYEVAIKRZI)]IT

72z 7anv-1-FI J))N-RUJIAFH T IR,
7= J/}-6-(hk

2-{3-[(2-FT I /))ITFIALNEANIRVE Y AIKRZILT
SVR-2-7xZ)L¥oO7O/v-1

2-B-(ERZTUU-1-ANKRZI)RVYEVHILKRZIL
TI))N-RUIJAFH YT IR,

2/6-(b3VR-2-

-~ »

=TI ))N-RUIJAFHF T IR,
7X/}6-(F35V2R

-2-Jx=)L>yaSanNv-1-
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[0021]

[0022]

[0023]

[0024]

PCT/JP2013/082011

2-[N-(4-7 2RV EVAIKRZIVIT I /-6-(MFVR-2-7 =Y
oO7anNy-1-FX J))-N-(4-AFIRVIIJV)NFH VT IR,

2-[N-(4-7 2RV EVAIKRZIVIT I /-6-(MFVR-2-7 =Y
oO7anNy-1-F72 /)-N-(4-F A ORVIIINFH VT IR,

2-[N-(4-7 2RV EVAIKRZIVIT I /-6-(MFVR-2-7 =Y
oO7any-1-FXJ))N-(-T 2 ZIWRVIINFH VT IR,

2-[N-(4-7 2RV EVAIKRZIVIT I /-6-(MFVR-2-7 =Y
oa7anRy-1-7 3 J)-N-(d-tert-TFIRYIIVIAFH VT IR,

2-[N-(4-7 2RV EVAIKRZIVIT I /-6-(MFVR-2-7 =Y
o070V =-1-7 2 J))N-B-AFINRUIIJV)ANFH VT IR,

2-[N-(4-7 2RV EVAIKRZIVIT I /-6-(MFVR-2-7 =Y
o070/ -1-7=2 /)-N-3-7)b4aaxRVI))INFH VT I R,

2-[N-(4-7 2RV EVAIKRZIVIT I /-6-(MFVR-2-7 =Y
oO7anNy-1-FXJ))N-3-TzZIRVIIINFH VT IR,

2-[N-(4-7 2RV EVAIKRZIVIT I /-6-(MFVR-2-7 =Y
oO7anNy-1-F2/)-N-3-R) ZINAOAFIRYIIV)ANFH YT IR

2-[N-(4-7 2RV EVAIKRZIVIT I /-6-(MFVR-2-7 =Y
oO7anNy-1-72 /)-N-(4-70ORyI))AFH U7 IR X

2-[N-(4-7 2RV EVAIKRZIVIT I /-6-(MFVR-2-7 =Y
o070/ -1-7=2 /)-N-3-/00RYIILANFH VT IR,

HES, B1~40WIhM 1 HICEHOELENXIETZOEZLHFEIND
BESUEEHERY,

H6, B1~40WTFhh 1 BICEEOILEMXIETORERSE FFF
BEESRD & 2P AEL

B7. B1~40WFhh 1IHICEEHDOLEYIXITTORSE LEF
BEBYIRDET DMV MIVRE,

IH8, H1~40WIFhh 1 HICEROEENRIZZOEE LHR

st
ok
=
N

st
ok
=
N

)
ok
=
N
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BEBMRD ETIANE/OE Y EREELRRE,

[0025] 19, 1 ~40WIhH 1IBICKEEHDELEWXITTOEZLHEINS
BEBYMDETSHLSD 1 (Lysine-specific demethylase 1) BAEHI,
FEIEDWR

[0026] AFEMRICEY. LD T 5B RNLBEEEFTEZE T HLEWMHRES L
%, IHIC. ARBOLEEYIE. BVWIRER - INAER. MU MILZER
FEEBT DD, HER HSARL MOAMIWRARLEE L THFREICERT
5ZENTES,

4 I oD fe B 7 R A

[0027] [E1]1=/E518 (Example 8) (NCD25) . EFEHI19 (Example 19) (NCD41) R
VERER21T (Example 21)  (NCD38) DBALEMICDOWT, b MEBEHREICK
T HIBTENFEIN RO EERE ST
FAEZERT B OO RE

[0028] 1. L&YW

AEPOLEWIZ. TR (1) TRINSEEMXITETOEEFH
ICEFBESN2ETH 2,
[0029] [{b4]

7N
R1

[0030] [XA. R'ERUR2E, A—XIFELQ>T. KREF. EfEZELTHL
W7ILFILE, BREZBLTHLIVWI7O07LFILE, EREEZELTE
FWTLFILAIRZIE, BREZBELTELIWVWS7O07ILFILAIKRS
IWE, BHREZBELTELWVWTY—ILALRZIE, BREZELTELL
ANTATIV=ILVANLRZE, BREZBELTHEIWTSIILFILAILKRZIL
B BHREZBELTEIVWTILFLAFOHILAZNE BHEEZBELTE
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[0031]

[0032]

[0033]

[0034]

[0035]

W oO7ILFILAFIANRDIIE, EREEZBLTELVWT Y —ILA
FUOAWRIIIE, XBBREZBELTHEIWATOTY —ILFFTHILKR
“IWE%ERT, RIRVR4E, A—XIFELQ>T. KREF. EREEZEL
THIVWTILFILE BREZBELTHLWVWD7O07ILFIVE, EREES
LTHELWT Y —ILE, BREZBLTHIWATOTY) —ILEXPEEHRE
EELTHESLWTIIFNELZRTHN TR ETIERETFEEHILE
ERANTOREZFEKLTE LWV, L. RIRUR4IE, BERFICKRERTFIC
BB &R,

R51E. KREF. BHEAZELTELVWTILFILE, BHREEZELTELL
o7 FIVE, BREZBLTHLIVWTY —ILE, BREEZBLTHE
WAFO7 Y —ILEXBEREZBLTELIWTSLFILEETRT,

Alx, BREZELTHELVWTYY —LEXEFEREZELTELVWATOT
) —IVEERT,

1~k 3, TERRERT, ]

X (1) TRINZEEME. VOVBEEETRD. VI VFESEKE
R EHTED,

[7ILRIVE] & LTE BEERXEOREROTILFILE, flzIE. X
FiIb. TFI, n=FOENL, 41V 7O, n—=TFI. 41V TFI., ter
t—=TFI. n=RUFII, AYRVFI, n=AFUIINBEDRRP1~6
DT ILFIEDNZESFOLNS,

r>ooO07iLELE] ELTRE, rvo7abEi, >ova7F. o0
RYFI, Y7OANF VIR IONTFILREDRFZRI~7T0> o0
TILFILEDNEFLN S,

(70 —ILE] &3, ZIC6 BDOFRERKIEKRENSLRDBRNIIZR
ROEEBKRT S, BEFEFIELTIE. 7= FI7FI. IF L=,
T7YRYN, E2z=Z)), ThSEROFTFI, 72+ Y MY LDBEF
bnhd,

IAFO7)—ILE] &, BREF. BREFRUOMERFHLERSE
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N31~3FEDATORFAEL. 5XIE6BDEEBRILMRIBENIEE
BROEEEKRL. ZEROBEICIEVRCEE 1 DOBIETERTHNIE
LW, BAEplELTE. 200, FIZII, EOYN. 4125V )L, ES
VI TFHFV VI FTIIVIN AVEFRES I AVFTI VI,
EYII, ESYZ)b, EVIPZ, BV, 41V RYIL, ¥/ Y
We AVFIVIL, RV [b] FIZI, RYZLZIHIYIL, RUYVF
TSI, ROVFFHITYILDBEF LN D,

[0036] [PSILFILE] &LTE, 1~3EREDCT7 ) —IVETERINRKR
B1~6DT7ILFILENMIRING, BEBIELTIE. RV, 7T
e FIFUAFIL, 72=2WRVIN (=CH,—Ph—Ph, Phig7zx
ZIWV%ERT, PhOAMBIE. FIM AIRIEANSOVWTIhTH->THELW
o) BBEFSN D,

[0037] T[&BRATOER] &LTE. EOUTY ), ERYT /. ERST ),
EILRY /. FAEILKR) /7R2ED, 5XIE6 BROSERATOARIES
bhd,

[0038] [PIVFILAIVKRZIIVE] & LTE PILFLEBIDNLEETILFILETSH
BT7IFIVAIKRZIENZEITFOND, BAFEFIE LTE XFILAILKRZIL
(ZPEFI) . TFILALKZIL (FOEFZL) . n=TOEILAILKRZ
W A(TFIVIV) . 4vF7aEiLAlKRZIL (AVTFIIL) . n—=TFILA
WRZIL USLYIW) ( AV TFIVAILKRZIL (AVISLIYIL) | tert—T
FILAIWRZI, n=RUFIALKRZIN, AVYRYFILAILKRZIIL, n—
ANEVIWANKRZNBEDTIVFIEBBIDRRB1 ~6 DT I FIL AR
IHEFOLNS,

[0039] (287 FIANKRZIVE] &ELTE 7070 FILEaN LY
JOF7LFLETHZZI7OQF7LFILALRZLENIBF OGNS, BEflE
LT, 2070 AIKRZIL, >o07FIAINKRZIL, Oy
FINANKRZIL, >72a~FDIANKRII, 2 aNTFILAIRZILER
EDTHIATILFLBINRERI~T O I OFILFILHILEZILEHNEE
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[0040]

[0041]

[0042]

[0043]

[0044]

Fons,

(7Y —ILAIKRZIE] &LTE 7Y—LEAINLEET Y —ILVETH
27 ) —IWALNKRZNEDIZETFLNDS, BAEFIELTE, ZzZ)LhIRZ
o FTITFIVAIKRZI, ZIFALZIVAIKRZIL, TV RYILAILKRZIL
EZzZUNANLKRZL, FhSeEROFTFLALRZL, TxFV N
DIVAIRZIDBETFONS,

IANTFOT7)—=IAIKRZIVE] ELTER. AFO7 Y —ILES A LA
TOF7Y)—=IWETHBT7)—ILALKRZILELREIFONDE, BEAEFELTE
c ZVIANKRZI, FIZNALMRZL, A5V )IVALKRZI, FT7
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FE. FELLROLSTEIL~NVEIRBEOERY DY IR VRED2HK
TIVERAWT, RREZITOIENTES,

RIGEE. RIGKEIIE, HEENEERETDIENTES, fIZIE K
IEEIE. 10~40CRREET B ENTE S, RIGKEIE. 309 ~24F5/E72
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“ (6a)
o
R:’\N)‘ﬁl/\/\/"”x‘
R*—L? (5b) l,
> R R
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[, R3~R4, X', k1 EFIEICAL, R'RUTR2E, AigdgicA L (&

2L, BEIRTRAKREFUAERT, ) o LTRUL2IE, BREEEERT
o 1
ey (4) #iteaW (5a) ERIEIE. L&Y (6a) 2182 (T2 (a
=3-1) ) o RWT, & (6a) #ibEaY (Bb) ERIGIH, &YW (
6a) 215% (IR (a-3-2) ) ., BREEEL "RUL20EAFHFIE LT, /A
v (BIZE, 30HRE BRR BR, ). p— M IVRILKRZILFFS (
WA FY) [ XFIVRIVKRZIL (ADNFFY) REDNZEFLND,
REGRE. RGFKE., SEZXOFERER. HEEIMBEERETHIEHNT
X3, I, RIGEEIZ. 0CHLREDHET ZERE (FIAIE 100CE
B, ) ETOHMEALTHIEMNTES, RIGKREIIK, 300 ~2405EEEE T
BZTENTED, EREOFEAEIR. 1 ELOLEY (4) LT, &
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¥ (5a) RMELEY (5b) #8405 ~BEE. FFLIKTEIL~T
OEIEEETBHIENTES, HEBEIIGLT, ZIAVEBEBREBE. 7L h
) EBRBKRIBEREDEEDEFEETTRIGZITED ZEMNTE S,

RiNtd, BYRABPTITOIC&ICEY.,. BRICRED’EITT S, BEs
LT, BB FI. N, N=IAFILRILLFTIR OMF) | A FILRI
4 -IFFYy, FhSeEROZ7SY (THF) | 7

[0121]

¥ K (DMSO) . 1,
F=bDW, 700X VREODEBENFIRINSE A, CHICRES
BAREOWY

TR

N3HLOTIEBRW, BEIE, B—AEFIEZ2ULEOBED

NTH>TH L,
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T5, RIRERIGIE. REECISCTEEERT S ENTES, BEAFIR
. LEETIRE (a-1) DEHFICEL D,
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0 0
RS\N )K.K\A/an n3\N )J\f/\/\/ou
L ~ ]
Rz/N\R1 (a-5) Hz/N\R1
7 8

[0127] [, RT'~R4, *x 1 Fgi28icE L, ]
It&¥ (7)) O7 I /) EA#KBEICE#RLILEY (8) #1535, B, 1t
& (7)) OF7I)EEIT7VIELTEONZ YTV oD LESE, BEKEA
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[0128]

[0129]
[0130]

[0131]

[0132]

[0133]

WRTRIBLTEEY (8) 282 ENTED, Y7 VIERMIE, HAT
BIICIE. TEILDIEEY (7) IZHLT, 01T ~BRIE, FFL<IF0.5
EIL~10ELRBEOY 7YVALRAE (B2, BHEET M) U LAEDEHERE
1B) OFETTITIIIENTES, BBEKBKRE LT, HIASEEEZ AL
5ZENTES,

RISGEE., RGFFEIG, YXEENBERETDHENTEDS, YT VIER
HOREEIR. 0~40CREETIIENATE, KR BAIE 5CUT,
) TITD T EMFITHFFE LW, BDERIEIE. 50~100CEETH>T, BE
WIKIHCTHWABREDHRUTORETITD I ENTE S, RIGKREIIK, ¥
TYVERISRUBSBRIEDEZEZICDWT, 59~ 12EEREETHIENT

X5,

T (a-6)
[1b21]
(o] [o]
"{m/ﬂ\wb/\\/”\v/°“ “iw/ﬂ\f//\»/A\v/”
l, | - L
2 R (a-6) Rz/N\R‘
® 9
[, RT~R4, *x 1 [FRITEICE L, X3&, REE%ERY, ]

&Y (8) DKBEICIHEHEZEAL, &Y (9) 252, REEX3D
BEHflE LTI, ~asY BlaE, 3Uk BR BR. ) . p— LI
VANKRZNFFY (M FFY) ( XAFIRAIKRZIL (AD)LFFD)

RENBIFOLND,

REBEEANOF Y THBEE. BIZIE. 1TEILOLEY (8) IZXLT. 0
O~BRIETIEE. FFLLIRL~10EILRERED/NOF VS F. N—/nO
FUWRAI A I RaE0NOTViRE, 0.1~BRETIEE, FELL
1IF0.5~10ELRREDORNY JTZNKRR T4 VOBFEETFTRIGIED I ENT
x5,

REEEA D — MILIVRANLEKRZILFFIRXEAXAFIN AR THDEE
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[0134]

[0135]

[0136]
[0137]

[0138]

[0139]

CBIZE TELOLREEY (8) IRLT, 0.1~BREBEILEE. IFFLL
I20.5~10ELRRED P — ML IVRIKRZLEBEDIIAFILZAIINEZILE
IEMERIBIEDIENTES, BEICHLUT, 0L1EIL~BREE, FFELL
IF0.5FI~10EILBEOE Y, MUIFILTIV, 4— (UAFITX
J) EVTY (DMAP) 7 EDIREMEME I SHITMATH LU,

RIGEE. RIGKEIIE, HEENEERETDIENTES, fIZIE K
IEEIE. 10~40CRREET B ENTE S, RIGKEIE. 309 ~24F5/E72
BEETHIENTES,

RiNtd, BYRABPTITOIC&ICEY.,. BRICRED’EITT S, BEs
LT, EYVY Y, BEBETFIL. N, N=IAFIKRILLTIR (ONF) | ¥
AFIZIEESR (DMSO) . 1, 4 -JAFHY, FhSerkor5y (T
HE) . ZERZ MY, 2000X9 v REDERRIENFIRINE A,
NICREINDHDO TRV, BEIZ. B—8EFILIT2U LEOBREDRES
BEOWTNTH>THLL,

T (a-7)
[{b22]
o RSHN._ ., « A o] R’
Rku)klf\/\/xa v HKNM¢ 2t A
1, + Qo N v
2/"\ 1 R AN
R R — - R~ TR

(a-7)
&) o

[, RT~R5, A, X3, %1 ~%3IRIEICEA L, ]
tat (9) &iba (10) XIZZD|EERBIE, &Y (1) X
TD/%EE/D, HIZE. 1EILOLEEH (9) IIRHLT, 0.1~10EILEE,
FELLIZ.5~2ENEREDLEY (10) ZEREIEZIENTES, K
g, BEICIHECTOLI~BRETILEE, FELLLIZLS~10ELEEDT
WA EBREIE. 7ILH) EBRBKREREDERE (HIXE. &#EHY)
DL KRB FUL) OFETFTENICETT 2,

Ib&t (9) E. Iz, Adtrans-2-7 x =)L va7aELT7 Iy



WO 2014/084298 30 PCT/JP2013/082011

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]
[0146]

[0147]

(hZzZo7a3Y) OHEFAERCK>TXIFEL T, BEOBREK
MICLYEET DI ENTE S,

RIGEE. RIGKEIIE, HEENEERETDIENTES, fIZIE K
IEEIE. 10~40CRREET B ENTE S, RIGKEIE. 309 ~24F5/E72
BEETHIENTES,

RiNtd, BYRABPTITOIC&ICEY.,. BRICRED’EITT S, BEs
LT, BB FI. N, N=IAFILRILLFTIR OMF) | A FILRI
RFESR OMSO) . 1, 4-YFFHy FhSeEROTZSY (THF) . 7+
R=bU, 000XV REDBERABENFIRINSDD. CThIZRES
N3HDOTIEBRW, BEIF, B—AEILIF2ULOREOREBEDOWNT
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ZHBY D, EoT. AERIE., —MKX (1) TRINDZELEMXIETEDEE
B & T HLDIEERZRM T %, LSDIFEEFIE. EFEMICITERER
W (EXE. EXHF) PEMERASEE LUERT 22N TE S,

[0163] ARBOEEERMOBRESHNRITBICREINZEDTIEAL, HIZIL,
E N ZSOLBIARMFEABSHRTH D, b ME. AR M5 Fimid
FRICBREI AW, E MUADOEEARE LT, 41X, XRABEDRY NEWMW
rEFSND,

[0164] AFKEAOERMEBRYIOIDOEFKICEVWT, BHEBEXIENPAERET B
HOEZEMEY) (MESA. MOSAF) & LTRETIN D, BEINEN
EEXIENADREEE LT, AERADILEMHIRZIMEEZTTEOTHNE
FICREI AW, BEMICIE. 8. KB M. Bf. s0i2fR. B, ®E. B
Bt. REEE - fRE. BE. F=. BRER. MEFILSITIERE ; SN
B, S v/ ARME, EHERERNE. B AR LEE S
CHIFEREDNZEFOND, FELIWVAERKROIDE LT, SESHESN
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[ETH2EBREHRERER LS 2ECRMBEEANLRIETSNE, 0
B, ARPOEEERYIZ. AMEEHEEANBOREETH S,

[0165] AFBOLENNIZTDERDN, SENAMBOMIIEIE LI TS5 &N
TEBZ&IF. ABEFEFITRIATZEBYTHD, . AFRBOEEM
BRYMOBEMEIE. YORBREDEEETNIMADEREICLI>TERIT S
ZENTED, Fo. LDNCH T IEEEMEEZET 260N SHEEHEE
HIIEDRERE L THAWS &N TES T &1, Schenk T et al: Nature
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ERERMTHEEEZZIOND,
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OEZMEMY RI7AIVRE) & LTREINS, VML AEERORRY
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[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

NTH->TH L,

DNAD A JLRE LTIE, BEAILRZ IR TE (HSV-1) | BfEiAILR
ATAIZ2F (HV-2) | KEFRELZ VAN (VIV) | E b A bAAH
OYA LR (HMV) | EBYAJLR (EBV) REDAILRAIAIARDY A I
REHANILRZTA LA TR (HSV-1) | BN RZ IR 28 (HSV-2
) . KEBREBVAIA (VIV) . B YA M XHODA IR (HCMV) | EB
AR (EBV) MEDALMRITAILABRDIAINA ; PT/ 94ILAROD
DA ; NEO—=DANWNRBREDINIRISOAWARD DA IR 5 /RILR
TAWABRDOTAINA ; BREIFRTAILZ (HBY) REDRNRFROT I
ABEFOLND,

RNAD AN RELTIE, O DA IWNRABREDL A VA IVABRDIAILR 5
BIANWAREDIRSIIIYIANADIAINA ; AV ITILIVHEIAILZR
(AZY, BE CH) QREDAINIITIVIANZIDTAIR : ABIFFED
A HAY) . RYZDAINRABREOEINLFTIALARDIAILR ; CH
FRDAIZ (HV) REDTSEDANABDIAILZ ; HTLV-1, & Mk
RETDAINZX HIV) REDOL FAVAINZABDIAIINADNETF LN S,

LD T BREEEMEEZE T 2LEWMA. MVANRAEREETH I &IF
. Liang Y et al.: Nature Medicine 15, 1312 - 1317 (2009) (CEE&HINT
W3, AEBEERTI2EDOTIRAWVD, LDIDEEANL T, VM IILZHA
FEGEFOEBENSIFEI SN DD EELOND, AEBOLEHIEZEDIE
&, LSDUIH T 2 BIRMNAEEEMZB T 570, BIERSMISTFELW
ERMERDTHDEEZLOND,

AEPOEZERIOFOERICEVWT., NESVOEVERBELRETS
ODEEMERY (NEVOEVEBEAERE) & LTURHEINS,

AEJOEVESBES LTIE, SREOKRE. Y5237 (a—H 53
7. B—USEIT7 ;HIIB—FFEIT, ) RENZEFLNDB,

LSDUI T BEEFEM 2B T 2D, NEJTOEVEBEDBRICE
WTHBZ &I, Shi L, et al: Nat Medicine 19, 291 - 294 (2013)(CE2#;
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[0173]

[0174]

[0175]

[0176]

[0177]

ThTWb, AEIPAEZWRTHEDTIEAQWS, LSDIDOBEEICL > T, BBIR
HEAEITOEY (y—70OEY) ORRENTTEL T, BLEFERBICEST
RIEMIGINcad LKIEBAE/OEYDRDY 2105 2 & TERER
LTS5 92EEALND,

AFPEOEZMERMIZ. BZLHBINIHMY. HlAE. FEF. BE
Bl BEE. EF. BREF. REEMF. BRAZOEERAVOLNIER
I IEEE Z#FER L T, AFEBOLEDE —BNLRERRFICEET ST
EICEYB/BOND,

AREBICLIERERMOBRERBIEIREINT. ZOEAFIL. BEOH
B BEOFHBRUMED. EEORELCICEOMOREICIE CLAETE
54352 ENTES, BIZIE, SEFl. AFL KA BBF. AF. FERFKX
CATEILFEZRATERET 3, EHFIIFHRIRA. HFRRN. R, RTEL
CIERBERICIRST 5, LFITEBRICKRST 3,

AEAOERERDOBRSEIL. EVWERRTIEWETHNIERICRE
IhABWH, BRI, BRI THE—HBR (1) TRINDEEHMIEE
DI|BOEEE LT, —RICBOKREDHZEICIFE. KAEMIBWT, —BH
72zY 0. 1~1000mg. FFELLIE—HHEYO. 5~50mgAEET
HY. IROAKSDHFEIIE—HHEZYO. 01~100mg. FFEFLLIE
0. 1~10mgTHbd, LEHSEIFT1HIEXIE2~3EICHITTHRS
THOMNFELL, Fin, HE ERICEYBEEBRLTELWL,

AFRBOEEMERMIE. BEGRIISC T, MOEREEHICERATSZ
ENTEDS, BENFRIBHEEXIEINATHZEEG. HETETIIEREL
T. XHORERFPRERINEF SN S, AERKISDMEEEM A R
EORMEREAMBTHZHE. HATILIERELT. LISV 2R
LF/AVE (MLF/AY) ZBIFBIENTES,

AFEBEIEEL, —BX (1) TRINDEEMXIETORZLHFEIND
BOLEEREBRNREEBERT HHOOFEM; —HBX (1) TRINBELEY
XIZEOEZLHBTINDIEDO LEEBENREEABRT ILODOEELRE
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[0178]
[0179]

[0180]

T2ODMER; BT 5 LRENRELEET SO0, — KA (1) TX
INBEEMRISTORZ EHBINDIEELIRHT 5,
=Yyl
AR, AFEBR%EEHE UEREIC D W TEHMICEHRAT 2,
<HPLCOZEH (1) >
LRI, ECEEMOREDIDICAWHPLCO LG %KY,
754z Inertsil ODS-3 (250 mm x ¢ 20 mm)
SRR : 254 nm
FIE : 10.0 nL/min
[i] SA#8A : water (0. 1%TFA)
AHEB : MeCN (0. 1%TFA)
T554 TV NES
Gradient (I) 0 min (30%B)-2 min (30%B)-25 min (70%B)-30 min (70%B)-35
min (30%B)-40min (30%B)
[ii] SB4EA : water (0.1%TFA)
AHEB : MeOH (0. 1%TFA)
Gradient (II): 0 min (30%B)-2 min (30%B)-25 min (70%B)-35 min (70%B)-
40min (30%B)-45min (30%B)
Gradient (III): O min (25%B)-2 min (25%B)-20 min (70%B)-25 min (70%B)
-28min (25%B)-30min (25%B)
Gradient (IV): 0 min (35%B)-30 min (100%B)-37 min (100%B)-40min (35%B
)-45min (35%B).
<HPLCO&#H (2) >
BT, EICEEMOPDHICBWEHPLCOLRE %R,
754 : 0DS-3 (150 mm x ¢ 4.6 mm)
AR - 213 nm
FEAE 120 uwl
i3 : 1.0 ml/min
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[0181]

[0182]

[i] ;BEA - water (0. 1%TFA)

SAIEB : MeCN (0. 1%TFA)
T554 TV NES
Gradient (I): 0 min (30%B)-2 min (30%B)-20 min (70%B)-30 min (70%B)-3
5min (30%B)-40min (30%B)
Gradient (VI): @ min (35%B)-25 min (95%B)-30 min (95%B)-35min (35%B)-
40min (35%B)
Gradient(VII): @ min (35%B)-30 min (95%B)-35min (95%B)-37min (35%B)-4
bmin (35%B) [iil] ;ALEA : water (0. 1%TFA)
SARUEB : MeOH (0. 1%TFA)
(II) 0 min (35%B)-2 min (35%B)-15 min (75%B)-25 min (75%B)-30 min (35
%B)-35 min (35%B)
(III) 0 min (20%B)-2 min (20%B)-20 min (65%B)-30 min (65%B)-35 min (2
0%B)-40 min (20%B)
(IV) 0 min (25%B)-2 min (25%B)-20 min (70%B)-25 min (70%B)-28 min (25
%B)-30 min (25%B)
(V) 0 min (35%B)-25 min (100%B)-30 min (100%B)-35 min (35%B)-40 min (
35%B) o

Rid=x7lo)=yo4

EhEBI1-21 (Example 1-21) TIEFRICART 7z =2 /070ELT X

VEBEREER L, UTZOFMICOWTEHRRAT S
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[0184] <EEFINOZ7z=NoO0FOENTIVESEOEMR>

2-(RVEVAILRZIL) T I )-N-RUII-6-(MNSVR-2-T7x=)Lb>o 0O
TONRV-1-TI))ANFH YT R (Z5EFI. NCDI18) AT

L/TC%)“D Téﬁi L/TCO

[0185]
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0 0 0
)H“\\\/\/ NHcbz M NJS_.\‘\/\/NHCM ;CI_., N)H.-“\/\/NHC"Z
HO' EDCI, HOBt, DMF H 1,4-dioxane, CH,Cl, H
NHBoc NHBoc NH,
101 102 103

[¢]

0
NJ\"'\\\/\/ NHcbz NJ‘HJ\\\/\/ NH,
benzoic acid, E;N H N o Hy, Pd/C H uNn_ o NaNO,, acetic acid

EDCI, HOBt, DMF MeOH H;0, MeCN

104 105
o ) a H
N)H"‘\\/\/OH NJH.»‘\/\/OMS /Q/© N)H“\\\/\/ N
N H,N ’
MsCl, DMAP, Et;N H N o 2 H'an o0 E@

HN.__O ki S
CH,CL, K,CO;, DMF

106 107 NCD1B

TRE1-1 : 6-(NARYINAFTHINRZJ) TS /-2-(N-tert-T b F > H
WRZJ)T I IN-ARYIPAFH VT I R(102) DERK

N-o-tert-F N FANRZI-N-e-RUINFFTHILEZIL-1-1) > (
101) (1.01 g) &N, N-U X FIJLRI LTI K (40 ml) (T3EfE L. EDCI - HCL
(762 mg) . HOBt - H20 (609 mg) . MY I FI T I (546 mg) . RV I
73XV (338 mg) AMA. ERTIOEEER LA, RINGREZ7OORILA
(100 ml) THIRL. K (600 ml) . SAFIEEK (300 ml) . RIFNEIEK (30
0ml) THELT, BAKWES M) VLTERL, 28%. 2RERBHEL.
BEEV)VASINTISvSaASL7O079 N TS5T7 14— (BEBE n-AFH
Vo EBIFIL =1 1) TEEL. &Y (102) (1.16 g, INFKMY) %
BaEEE LTEE, a1 (102) OH NNRF—4 &L TICRY,
'H-NMR (DMSO-ds, 500MHz, & ; ppm) 8.30 (1H, t, J = 5,99 Hz), 7.38-7.20
(11H, m), 6.86 (H, d, J = 7.99 Hz), 5.00 (2H, s), 4.27 (2H, t, J =5
.24 Hz), 3.89 (1H, q, J = 7.32 Hz), 2.96 (2H, d, J = 6.49 Hz), 1.57-1
.17 (15H, m),

T781-2 : 22T I )b6-(INRYINFAFTHINRZINNT I J-N-RVVJL
~FH VT I RIEFRIE (103) DA

TRI-ITRLONLT-(I-RUINAFDAIIRZIN)T X /-2-(N-tert-T b
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[0188]

[0189]

FOAWRZIIVT I/ -N-RUTAFHFTIR02) (1,10 g) 220
OX% > (15 ml) [TARIE, ANEERY, 4T AFH ARG I ml) 2%
. ERT2HERE® L, ELBBEEBEZ 2L, &% (103) (908 mg,
INER5%) ZHBEMGFE LTHE, a%(103) OH NMRF—4 ZLUATFICRT
H-NMR (DMSO-ds, 500MHz, &; ppm) 8.92 (1H, t, J = 5.74 Hz), 8.12 (3H,
s), 7.38-7.25 (11H, m), 5.01 (2H, s), 4.34 (2H, d, J = 5.99 Hz), 3.7
5 (1H, m), 2.97 (2H, t, J = 6.74 Hz), 1.73-1.71 (2H, m), 1.42-1.28 (4
H, m),

TiE1-3 : 2-(NRYEBVANKRZIVIT I/ 6-(N-RV IV A X ALK

ZIVTEI/)N-RUDIAZFHUTIRA0M4) OERK

TRI2TELNE2-T I /)-T-(N-RY DA FDAHIVKRZIV)T I /-N-RY
TUIAFH T I NIGEEIE(103) (908 mg) AN, N-U X FIHRILLT IR (2
8 ml) (CAfE L. EDCI - HCL (726 mg) . HOBt - H20 (588 mg) . ~U I FJL
77XV (765 mg) . ZEEEE (372 mg) Z#INA. ERTINEERE®R L, K
RE 7 OOmRILL (200 ml) THIRLU. K (600 ml) . SAFRIEEK (300 m
1) . BEFIRIEK (300 ml) THHFL T, MKW ST N U ALATEEL., %8
%, AREBHEL. BBEEVVASLIS Yy ahSLA OIS T 14—
(BFAAE sonFkiLLs) THREL. &% (104) (1.05 g, IXZFIN) %=H
BEKE LTHEE, £&%(104) OH NRF—4 £ TRICTRT,
H-NMR (DMSO-ds, 500MHz, & ; ppm) 8.49-8.43 (2H, m), 7.91 (2H, d, J =
6.99 Hz), 7.53-7.22 (14H, m), 4.98 (2H, s), 4.44-4.43 (1H, m), 4.29 (
2H, d, J =5.49 Hz ), 2.98 (2H, s), 1.41-1,24 (4H, m),

Ti1-4 : 6-FZ)-2-(N-RVBVANBRZIVNT I J-N-RUVIIAFYH
Y73 R05) DA
TRIBTHELNE2-(N-RYEVANRZIIV)T I ) -6-(IN-RUVILAFTh
WIRZIV)T I/ -N-RUTIAFH 73 NEERRIE(104) (1.05 g) X4 )
—Jb (45 ml) &oOORIL (15 ml) (TAML. 5 wikD/RS T D L% EN
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[0190]

RICIERF L7 (Pd/C) (385 mg) ZiNZx. KRFETIE. ERT20:HEE
Bl RBREEZA N2B%. 2REERMBL. BEZB®AY /- (1
6 ml) (B, b witkD/RS T LATEMRICIERFFL /2 (Pd/C) (334 m
9) =MA. KEFESI. =EThLOBEMBHLE, RIDREES A 38
%, 2REBHEL. L&Y (105) (643 mg, UNK8SY) A#EBFEILT 7R E
LBk, &Y (105) DIH NMRF—4 2L TICRT,
'H-NMR (DMSO-ds, 500MHz, & ; ppm) 8.57-8.53 (2H, m), 7.94 (2H, d, J =
7.49 Hz), 7.90 (2H, s) 7.54 (1H, t, J =7.49 Hz ), 7.47 (2H, t, J =7
.49 Hz), 7.31 (2H, t, J = 7.49 Hz), 7.26-7.21 (3H, m), 4.47 (1H, q, J
= 7.49 Hz), 4.30 (2H, d, J = 5.99 Hz), 2.77-2.73 (2H, m), 1.82-1.79
(2H, m), 1.59-1.56 (2H, m) 1.45-1,35 (2H, m),

TiE1-5 : 2-(NRYBVAHIKRZII)FT I /-6- ROFI-N-RV DA
FHT 73 R(106) DERK

TRIATHELNLE2-(IN-RVEVYAIKRZIV)IT I /-6-7 X J-N-RV I LA
FHUF7IR05) (48 mg) K (1.6 ml) EFEb=FYJIL (1.1 ml)

BER L. KATCHEMEEES Y YL (156 mg) . EFER (40.6 mg) AHIAKS
TTIREER L, 165E%. RISREZERICEL. 1.0EERLE, &

WTRISKRZTOCETMRL, ILHIC200BERHELE, RIGREREL. BE

BTFI)L (60 ml) THE L, BREZSMMEIEK (100 ml) THEL T,

EKIREEFT M) DLTERZEL, 2iBR. 2KEREL. BEEVVATLT

SvvahSL70XMNTST74— (BRBE n-~FHY BRI FI =

2 1 I1hBn-AFHY  BFBIFIL =1 : 6) THREL. &t (106) (19.
5 mg, INFKAY) EHRBEEFE L THL, &Y (106) OTH NNRF—4 %

LFICRTY,

'H-NMR (DMSO-dg, 500MHz, & ; ppm) 8.52-8.47 (2H, m), 7.91 (2H, d, J =
7.73 Hz), 7.55-7.53 (1H, m) 7.49-7.46 (2H, m), 7.32-7.29 (2H, m), 7.2
6-7.21 (3H, m), 4.75 (1H, s), 4.50-4.46 (1H, m), 4.29 (2H, d, J = 5.9
9 Hz), 3.39 (24, m), 1.82-1.79 (2H, m), 1.77-1.72 (2H, m), 1.43-1,37
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[0191]
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(2H, m),
TITE1-6 : 2-(N-RUEVAHINKRZI)T I/ -6-(0-X&F > ZIJLE=)L)-N-
RUTIAZFH T I RAT) OERK

TRI-SBTHELNE2-(N-RYEVAILRZIV)T I /-6-E ROF-N-RV Y
IIAFHYTIR06) (723 mg) =¥ O0X4% > (20 ml) IBEEL. B
IEAZ Y ZIVKRZN@BT5 mg) . IAFILTI/EYTY (26 mg), M) IF
W7 XY (643 mg) AKATTMA. BRETIRKERER L, RISKES /70
AX%&Y (20 ml) THIRRL. K (40 ml) . 2NIGER (40 ml) . BEFNRIRK (4
0ml) TH&E L/, BRELRKREBT M) D LTRIEL, 8% K%
BEL. BEEV VAL ISy Y2 ASLIOR N ST 14— (BHEAE
n~~FHY o I FI =5 1hbn-AFHY  BFBBTFIL =3 : 1)
THHEL. {t&% (107) (480 mg, INEES4%) Z#HBEEKE LTHEL, L&Y
(107) DTH NMRF—4 ZLA IR T .

'H-NMR (DMSO-ds, 500MHz, & ; ppm) 8.53-8.48 (2H, m), 7.91 (2H, d, J =
6.99 Hz), 7.54 (1H, t, J = 7.24 Hz), 7.47 (2H, t, J = 7.49 Hz ), 7.31
(2H, t, J = 7.49 Hz), 7.26-7.21 (3H, m), 4.50 (1H, m), 4.30 (2H, d,
J =5.99 Hz), 4.18 (2H, t, J = 6.49 Hz), 3.14 (3H, s), 1.82-1.77 (2H,

m), 1.69-1.67 (2H, m), 1.45-1.39 (2H, m),
I721-7 : 2-(N-RYBYHANRZIITP I/ b6-(FSVR-2-T 2> Y

OO0/ V-1-FI /)N ARUIIIAFH U FTI RN )L A OBERE (e

1, NCD18) DEEK

TRI-6TRLNL2-(IN-RVYEVAIKRZIV)T I /-6-(0-X &V ZJVRZIL
)N-RYTJAFH YT R07) (86.4 mg) &N, N-UXFILKRILLT IR
(0.7 ml) IZAEL. PSYR-2-7xzZ)2/070OELT I VIERIE (25
0 mg) . EEAY DL (129 mg) Zh1A. 6OCTIERERER Lz, RINEE
rooax4gy (20 ml) THIRL. BEMEEK (40 ml) . SBARIEK (40
ml) THFL T, BB N YLTEEL, 28%. 2REBREL. &
BEVYASNI S ahSLoO N 5T7 44— (BREB®E y00K0L
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[0194]

LASTO0MRIEL - A5 —)L =80 : 1) THHEL., XEBEKEEL
o BONLMEBBEAEZ X SICHPLCTREE L (Gradient (I)) . &M (E
FEBIT. NCD18) (34.2 mg, INZ29%) #METEIL I 7 R& L TR, bEW
(2hEHI1, NCD18) (D1H NMR, 13C NMR, HRMS (FAB), #EMDT—4 #LLTFIC
Yo
H-NMR (CD,0D, 500MHz, & ; ppm) 7.86 (2H, d, J = 6.99 Hz), 7.55 (1H, t
, J =7.24 Hz), 7.46 (2H, t, J = 7.74 Hz), 7.31-7.27 (6H, m), 7.23-7.
21 (2H, m), 7.16-7.14 (2H, m), 4.61-4.59 (1H, m), 4.41-4.38 (2H, m),
3.18-3.13 (2H, m), 2.95-2.92 (1H, m), 2.44-2.41 (1H, m), 1.96-1.76 (
4H, m), 1.53-1.36 (2H, m)"*C-NMR (CD,0D, 500MHz, & ; ppm) 171.4, 170.4,
139.8, 139.3, 135.1, 133.0, 129.8, 129.6, 129.5, 128.5, 128.5, 128.2
, 128.1, 127.4, 55.0, 44.1, 39.0, 32,5, 26.7, 24.1, 22.5, 22.5, 13.4,
13.4
HRMS calcd. for C,gHs,0.N;, 456. 2655, found, 456.2651HPLC tz= 12,39 min
(Gradient (I), purity 100.0%),
<EWFR-T072x )70 F70ENT I VESEDQER>
EREF-TO7 =27 07OELNT I VEERE TROAEKRI—MILE
N> THEKL 7,
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i benzylamine, EL;N i i
- NHchz Dep@ylamine, N - NHcbz Hy, Pd/C - NH.
HO NHB\/\/ EDCI, HOBt, DMF N Nm:/\/ McOH @AQ%NHB\/\/ ’

101

108

o H,N :Li

0
NaNO,, acetic acid MsClL, DMAP, Et,N
#— N N NOH T TR T N NN OMs
H,0, MeCN H
’ " NuBoc CHLCL, H  Boc KyCO;, DMF
109 110
0
H
i g i g °)kf::L

©/\g/“\'_‘.\\/\/ HCL ©/\EJJ\"“\/\/ R
NHBoc 1,4-dioxane, CH,Cl, NH, Et;N, PyBop, DMF

Example 2 (NCD29) Example 3 (NCD30)
Lo
g g% T Example 4 (NCD21) : R = Me
HN. -0 Example 5 (NCD22) : R = t-Bu
Example 6 (NCD23) : R=Cl
Example 7 (NCD24) : R=F
Example 8 (NCD25) : R=Ph
R Example 9 (NCD26) : R = CF;

[0195] T#22-1 : 6-7 3 /-2-(N-tert-T b F T HIRZIJ)FT I J-N-RV I )L
FH273 R(108) DERK
TRINTELNE-(N-RYINFFIHAINRZI) T I /-2-(N-tert-7 b
FOAWRZIVT I/ -N-RUIAFH YT I R02) (10.0 g) X5/
—Jb (100 ml) I L. 5 wikD/RS T L&SEMRICIER L/ (Pd/C
) (4.05 9) ZMA. KRFES/I. ERTIEERLL, RIBREES
1 N2B%. BEEREL. tE&Y (108) (7.51 g, IXZ:quant) #EATFE
W77 RELTERE, 6&Y (108) DIH NKMRF—4F ZLUTICTRT,

'H-NMR (DMSO-ds, 500MHz, & ; ppm) 8.33-8.30 (1H, m ), 7.30 (2H, t, J =
7.49 Hz ), 7.24-7.21 (3H, m), 6.88 (1H, d, J = 7.49 Hz), 4.27 (2H, t
, J =6.24 Hz), 3.92-3.88 (1H, ,m), 2.90-2.87 (2H, m), 1.60-1.46 (2H,
(9H, s), 1.36-1.18 (4H, m),

2-(N-tert-T h X HIRZJI)T I /-6-EROFI-N-RVY

m), 1.39
Tiz2-2 :

IAnEH V73 R09) DERK

TiR2-1TELN/6-T7 I /-2-(N-tert-T FF S HILKRZI) T I J-N-RY

JIANFHF T I R08) (7.52 g) %#ANIRER1, 4-2 A F4 VAR THME

[0196]
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. 7K(600 ml) ICAREL. AT TEHEEFIN) VLA (34.4 9) . EfER (6. 91
9) EMANKASTTI.OBERIEM LA, 1.585R1%. RIEAE=RICRL, 3.5
RS L, RIGKRZEBMEL. BEERTFIL(300 ml) THIE Lk, GiEE
ZRIFIRIEAK (300 ml) THEL T, B|KRES MY ULTEEREL, 21B%
. DRERGEL. BBEEVUASNISYy a1 hSLIOIMNTST 14— (
BREBE n-AFYY BRI FIL =2 : 1HhSn-AFHY  BFRRTFI =
1:6) THREL. ta% (109) (2.31 g, IXFK31%) #&HEBTEILTIFRE
LTE, £EaY (109) OIH NMRF—4 ZLUTFICRT,

'H-NMR (DMSO-d;, 500MHz, & ; ppm) 8.32-8.29 (1H, m), 7.29 (2H, t, J =
7.49 Hz), 7.24-7.21 (3H, m), 6.85 (1H, d, J = 7.99 Hz), 4.36 (1H, s),
4,27 (2H, t, J = 5.24 Hz), 3.93-3.88 (1H, m), 1.62-1,47 (2H, m), 1.3
9 (9H, s), 1.34-1.24 (4H, m),

T582-3 : 2-(N-tert-T hFZHANKRZNIT I /-6-(0-X &V RIKR=J
JN- ARV T NAFH T I F10) DEEK
TiE2-2THELoN2-(N-tert-T M F 2 ANKRZIW) T I /-6-E FOF-N-
NRYTIAFHTIR009) (1.89 g) 2200 X4 (45 ml) (iAHR
L. BIEXS 2V ZILKRZIL(970 mg)  IAFITI/EYTY (50.1 mg),
FJIZFILTIY (1,14 g) %#-20 CTHMA. ERTLOEERER LA, RIS
WeaToOOA8 Y (40 ml) THRL. 10%7 =TV EKAKR (100 ml) | £2
MEEK (100 ml) THEFL, ERBZEKRES N) D LTEEL, 5
Bk, 2HRERBGEL. BEEVVASIVISY S ah5SL9AMNT 574
— (BRBE n-~FHY  BFFBIFIL =2 : 1hbn-AFHY : BT F
o=1:2) THHEL, &% (110) (1.91 g, UNE82%) ZHEBEEKSE LT
B, £&Y (110) OH NMRF—4 ZLUTICRT,
'H-NMR (DMSO-ds, 500MHz, & ; ppm) 8.34 (1H, t, J = 5.99 Hz), 7.30 (2H,

t, J =7.49 Hz), 7.25-7.21 (3H, m), 6.92 (1H, d, J = 7.99 Hz), 4.28-
4,27 (2H, m), 4.16 (2H, t, J = 6.24 Hz), 3.95-3.90 (1H, m), 3.15 (3H,
s), 1.66-1.52 (4H, m), 1.39 (9H, s), 1.38-1.32 (2H, m),



WO 2014/084298 47 PCT/JP2013/082011

[0198]
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Ti2-4 : 2-(N-tert-T b F T HAIKRZJI)T I /)-6-(hSVR-2-T =
o8 7aiv-1-FI ))N-RVIVNAFH VT I R (EHEF2, NCD29)
DEM
TE2-3CH/ELNE2-(N-tert-T M F 2 ANKRZW)T I /-6-(0-X &>V X)L
RII)-N-RUTIAFH YT I RO10) (1.49 g) &N, N-F A FILRIL A
IR .0m) IAEL, NSYR-2-7z=)v/a7oELTI V(2.6
29) . REBHY DL (2.54 g) ZINA. 40 CT2.5BERH L, RINK
ZoO0X45 Y (40 ml) THRLU. SEFMEZK (100 ml) . SAFEIEK (
100 ml) THEL T, BMAKREFT N D LTEEZEL., 8% 2REREL
ERBEVVASNI Sy AT LA AR NS4 — (BRBE 00
RILLBLIO0KRIML ¢ X5/ —)L =50 : 1) TREL., &Y (EhE
12, NCD29) (1.36 g, IXE83%) ZHEBEFEI T 7 RE L TR/E, t&W (
EREHI2, NCD29) MDTH NMRDF—4 & LI TFICRT,

H-NMR (DMSO-ds, 500MHz, & ; ppm) 8.30 (1H, t, J = 5.49 Hz), 7.30-7.20

(7H, m), 7.10 (1H, t, J = 7.24 Hz), 7.02 (2H, d, J = 7.49 Hz), 6.86
(1H, d, J =7.49 Hz), 4.31-4.22 (2H, m), 3.92-3.87 (1H, m), 2.54 (2H,
t, J = 6.24 Hz), 2.18 (1H, s), 1.76 (1H,s), 1.61-1,48 (2H, m), 1.38
(9H, s), 1.31-1.23 (4H, m), 0.95-0.88 (2H, m),

TI382-5 : 2-F72/)-6-(pSvR-2-7x =)o/ -1-7 =% /)-N
N IAFH TS R2GRIE ({13, NCD30) D&
TiE2-4THELN2-(N-tert-T M F 2 HAIRZWV) T I /-6-(MNSV R-2-7

Ty oaFanv-1-73 J))-N-RyIAFH YT I R (EfEH2, NCD
29) (1.36 g) &#¥7OOx4 > (30 ml) AR, KATTINGERI, 4-
VAFH VAR (7.5 ml) EMA. ERETISEER L, RISKREZRMEL

. AbEY (EReBI3, NCD30) (1.43 g, IXEHquant) ZEBTEIL T 7REL

THEk, 1£&% (EMF3, NCD30) MIH NNRF—4 #LUTFICTRT,

'H-NMR (DMSO-ds, 500MHz, & ; ppm) 9.57 (2H, s), 9.10 (1H, t, J = 5.74
Hz), 8.30 (3H, s), 7.36-7.21 (8H, m), 7.18 (2H, d, J = 6.99 Hz), 4.38
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(2H, t, J = 5.49 Hz), 3.82 (1H, s), 2.98-2.91 (3H, m), 2.58-2.54 (1H
, m), 1.78 (2H, q, J = 7.65 Hz), 1.68 (2H, quin, J = 7.74Hz), 1.60-1.
58 (1H, m), 1.40-1.32 (2H, m), 1.26 (1H, q, J = 6.98 Hz),

TiE2-6 : 2-[N-U-AXFIRVEVAHINKRZIVITI /) -6-(bFVR-2-7

o220 FanRU-1-FI /)N RUVIIAFHYTIRNY) Z)0A O
B2iE (EHEHI4, NCD21) DERK

Ti2-5TcEbohik2-7I/-6-(bS Vv R-2-7 =)Ly OnRr-1-7 2
I)N-RUDJAFH T I RAUGEIE (EHEHI3, NCD30) (105 mg) %N, N-
UAFIRIVLATIR (2.0 ml) (T3ABEL, PyBOP (163 mg) . MU FILT
TV (54.0 mg) | A-AFIILEEEE (38.7 mg) £MNZA. ERT2 SEEMEHEK
L7es RIGRZD /70044 (20 ml) THRL. SEFMEEK (60 ml) |
BEFIRIEK (60 ml) THEL T, HKMEST N DULTEEL., 2B%. 5
WERBL, BMEEIVASLISYy ah5690%NI57 14— (BH
B oO0OKRLAADSIOORIL @ XF =)L =40 : 1) THEL. &
BFENT 7 A%E1E/(59.5 mg NE4ATY) , BOENLTEILT 7 A%&HPLCT
AL (Gradient (I)) . &Y (EHREHI4, NCD21) ZE|EFEILT7REL
THE, 1£&% (EMH4, NCD21) M1H NMR, 13C NMR, MS (FAB), fiED T
— 9 &LITFICTRY, H-NMR (DMSO-ds, 600MHz, & ; ppm) 8.81-8.77 (2H, m),
8.46 (1H, t, J =5.70 Hz), 8.39 (1H, d, J = 7.80 Hz ), 7.81 (2H, d,
J =7.80 Hz), 7.31-7.16 (10H, m), 7.17 (2H, d, J = 7.20 Hz), 4.49-4.4
6 (1H, m), 4.29 (2H, d, J = 6.00 Hz), 3.06 (2H, s), 2.96 (1H, s), 2.4
1-2.38 (1H, m), 2.36 (3H, s), 1.85-1,76 (2H, m), 1.65-1.61 (2H, m), 1
.47-1.36 (3H, m), 1.28 (1H, q, J = 6.60 Hz)'3C-NMR (DMSO-d; 600MHz, §& ;

ppm) 171,7, 166.3, 157.8, 141,1, 139.3, 138.5, 131.2, 128.6, 128.3,
128.1, 127.5, 126.9, 126.6, 126.4, 126.2, 53.1, 47.1, 41,9, 31.0, 25,
0, 22.8, 20.9, 20.5, 12.5

HRMS calcd. for CgHi0.N; (MH- CF,C00-), 470.2808, found, 470.2812HPLC t;
= 19.24 min (Gradient (II), purity 96.7%),
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Ti83-1 : 2-[N-(4-tert-FFIRVEVHIBRZIVNIFTI /-6-(FF5V R
2-7x=)029070nR80-1-F I ))-N-RYINAFH VT I REFIE (
E=#RE5, NCD22) DA
Ti2-5TELoNE2-TX/-6-(NSVR-2-7 )b y07OnRv-1-7 %
J)N-RUTNAFH T I RAUGHEIE (E/EHI3, NCD30) (96.6 mg) %N, N
“UAFNRINALT IR (2.0 ml) (AL, PyBOP (162 mg) . KU IFIL
73XV (52.3 mg) | 4-tert-TFILEEEE (51.1 mg) ZMNA. =R THEF
BRI L, RISEZY700X4 > (20 ml) THIRL. BEFMEEK (60 m
)« BERIRIEK (60 ml) TH&EL T, |MAKMEBS M) D LTRIEL, 58
%, P TANGREEBE T FIILIBRTHM ULz, PAMLALAKREZRBEL. KA
EVYATNTISvYahSLoOX N ST — (BEBRE 700K A
MosOdRILL XY =) = : 1) TREL. HBEGKERL, 1
Shi-AREGFEZY /700X V-VIFII—FTIHSBERL. &Y (
EHef5, NCD22) (83.8 mg, INEKT71%) #HBEHE LTHEL. L&Y (Efk
5, NCD22) . 1H NMR, 13C NMR, MS (FAB), TENHDT—4 %LU
TICTRT,
Aie 101-103 C

'H-NMR (DMSO-dg, 600MHz, & ; ppm) 9.03 (2H, s), 8.48 (1H, t, J = 6.00
Hz), 8.41 (1H, d, J = 7.80 Hz), 7.87 (2H, d, J = 8.40 Hz ), 7.48 (2H,
d, J =8.40 Hz), 7.32-7.28 (4H, m), 7.26-7.21 (4H, m), 7.17 (2H, d,
J =7.20 Hz), 4.50-4.46 (1H, m), 4.29 (2H, d, J = 6.00 Hz), 3.03-3.02
(2H, m), 2.93 (1H, s), 2.47-2.43 (1H, m), 1.85-1,75 (2H, m), 1.69-1,

62 (2H, m), 1.49-1,33 (3H, m), 1.30 (9H, s), 1.28-1.24 (1H, m)

3C-NMR (DMSO-dg, 500MHz, & ; ppm) 171.7, 166.2, 154.1, 139.4, 138.6, 1
31.2, 128.3, 128.1, 127.3, 126.9, 126.6, 126.4, 126.2, 124,8, 53.1, 4
7.0, 41.9, 37.3, 34.5, 30.9, 30.8, 25.0, 22.8, 20.5, 12.5

MS (FAB) m/z 512 (M-CL-)

Anal. Calcd. for CsH.CLNGO, . H20: C, 70.01; H, 7.83; N, 7.42. Found: C,
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69.80; H, 7.53; N, 7.64,

T384-1 : 2-[N-(4-v ARy EVANRZIVNIFZI /-6-(bSVR-2-T
o020 Fanv-1-FI J)N-RUIVAFH T I RIGERE (EHEH)
6, NCD23) DEFK
TiE2-5TR/LoN2-7X/-6-(F5 VR
I)N-RUDIJAFHU T I RAUREEIE (EFEHI3, NCD30) (99.1 mg) %N, N
“UAFNRINALT IR (2.0 ml) (AL, PyBOP (163 mg) . KU IFIL

77XV (52.7mg) . &~/ 00OREEME (45.7 mg) ZINA. =R TOHEEIRER
L7ze RIGRAZD 7O X4 (20 ml) THRL. BBFMNEEK (60 ml) |
FAFNRIRIK (60 ml) THEL T, MKFEF M) UV LTEEL, 28%. K
D TANEBREBE T FILAKRTHN L, PHLAREREL. BREEYY
ATNTZv2aRhTLrO%NTZ574— (BREBE 700FRILVLADLY
OOKRIVA @ X85 /—)b =80 : 1) THREL, BBEFER/L, BoNhik
HEEAEZSIVOOQX YV -VIFILI—FIHSBRERL. LW (ERkEH
6, NCD23) (60.5 mg, 49%) ZBEBEEE LTHEE, L&YW (EREH6, NCD23
) OFRR. TH NMR, 13C NMR, MS (FAB). THROMDT—F ZLLTFICRT,
A 107-109°C

-2-7x=-)>yvorsanNv-1-73

'H-NMR (DMSO-dg, 600MHz, & ; ppm) 9.10 (2H, s), 8.62 (1H, d, J = 7.80
Hz), 8.53 (1H, t, J = 6.00 Hz), 7.95 (2H, d, J = 8.40 Hz ), 7.55 (2H,
d, J =9.00 Hz), 7.32-7.29 (4H, m), 7.26-7.21 (4H, m), 7.17 (2H, d,
J =7.80 Hz), 4.48-4.44 (1H, m), 4.29 (2H, d, J = 6.00 Hz), 3.03 (2H,
s), 2.93 (1H, s), 2.47-2,44 (1H, m), 1.83-1.77 (2H, m), 1.69-1.64 (2
H, m), 1.50-1,36 (3H, m), 1.28-1.24 (1H, m); '3C-NMR (DMSO-ds;, 500MHz,
§; ppm) 171.6, 165.4, 139.3, 138.6, 136.0, 132,7, 129.5, 128.3, 128,
1, 126.9, 126.6, 126.4, 126.2, 53.4, 47.0, 41,9, 37.2, 30.9, 30.6, 25

.0, 22,8, 20.4, 12,5
MS (FAB) m/z 490 (M-CL-)
Anal. Calcd. for C,HsCLNsO,.H20: C, 63.97; H, 6.48; N, 7.72. Found: C
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, 63.63; H, 6.35; N, 7.74,
TFES-1 : 2-[N-(4- A aRVEVHILARZIVIFT I /-6-(hS > R-2-

J2x=)LoO70/8-1-T 3 ))-N-RIJ)AXH Y7 I RiEfeE (£

517, NCD24) D&

Ti2-5TELoNE2-TX/-6-(NSVR-2-7 )b y07OnRv-1-7 %
I)N-RUTNAFH T RAUEEIE (EREH3, NCD30) (98.7 mg) %N, N
SUAFIVRIVAT IR (2.0 ml) (ITBBEL. PyBOP (162 mg) . MY I FI
TV (54.8 mg) . 4TI AOREEE (40.8 mg) ZMNZA. =R TORHEIE
Bl RIBREY7O00X4% > (20 ml) THRL. BMEEK (60 ml)
. BEFIBIEK (60 ml) THFL T, BMAWEE ST N U ATERIEL., 5B,
KA TANERRERR T FIILAKRTHM U, FRLEAREREL. BEE Y
DATINTZviahZsyO% N7 74— (BEBE 700KILVLDD
o0O0RIL - A5 /=)L =80 : 1) THEL. BBE&KESL, 86N
FHEBEFKESIVOOQOAY V-VIFII—FIHSEHEZL. ey (ZikE
517, NCD24) (67.3 mg, YNEH57%) ZHBEGFE LTHEL, &Y (EMEH7,
NCD24) MFEhss. 1H NMR, 13C NMR, MS (FAB), JTTEDTDFT—4 % LITFIC
~To
A 90-91°C
'H-NMR (DMSO-ds, 600MHz, & ; ppm) 9.05 (2H, s), 8.55 (1H, d, J = 7.80
Hz), 8.52 (1H, t, J = 6.00 Hz), 8.02-7.99 (2H, m), 7.32-7.29 (6H, m),
7.26-7.21 (44, m), 7.17 (2H, d, J = 7.20 Hz), 4.48-4.44 (1H, m), 4.2
9 (2H, d, J =6.60 Hz), 3.03 (2H, s), 2.93 (1H, s), 2.48-2.45 (1H, m)
, 1.85-1.74 (2H, m), 1.69-1.62 (2H, m), 1.49-1.36 (3H, m), 1.28-1.23
(TH, m)
13C-NMR (DMSO-d, 500MHz, & ; ppm) 171.6, 165.4, 164.8, 162.9, 139.4, 1
38.6, 130.5, 130.5, 130.2, 130.2, 128.3, 128.1, 126.9, 126.6, 126.4,
126.2, 115.0, 114.9, 53.3, 47.0, 41.9, 37.2, 30.9, 25.0, 22.8, 20.4,
12.5; MS (FAB) m/z 474 (M-Cl-)Anal. Calcd. for C,HssCLFN;0,.6/5H20: C,
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65.51; H, 6.71; N, 7.90. Found: C, 65.48; H, 6.50; N, 7.98,
Ti26-1 : 2-[N-(4-T IRV EVAIKRZIV)IT I/ -b6-(hS5 >V R-2-

J2x=)LoO70/8-1-T 3 ))-N-RIJ)AXH Y7 I RiEfeE (£

1518, NCD25) DA EK

Ti2-5TELoNE2-TX/-6-(NSVR-2-7 )b y07OnRv-1-7 %
I)N-RUTAFH T3 RAUEEEIE (EREHI3, NCD30) (101 mg) %N, N-
CAFIEILT IR (2.0 ml) IT7AAEL. PyBOP (161 mg) . MY IFILT
TV (56.9mg) . &7z NEREEM (58.3 mg) ZHMIA. ERTORFEIER
L7es RIGRZD /70044 (20 ml) THRL. SEFMEEK (60 ml) |
BIFIBIEK (60 ml) THEL T, MKMREES MY L THEEL., 218K, K
ATINEREEE T FILABRCHM Lz, PMLARBERBL. BEEY Y
ATNTSvahcLs0% 857 4— (BRABE /y00RIVLDSY
ORKRILL - X85 /—)L =80 : 1) THRAEL. BBEAKEEL, &ohEk
HEBEFEESI/OOX IV -VIFLII—FIHSERZL. £EY (ZkEH
8, NCD25) (64.0 mg, IX=F51%) ZHBEMAKE L THEL, &% (EEHS, N
CD25) Mm@k, TH NMR, 13C NMR, MS (FAB), THEAMDT—4 U TICR
ER

mheR 143-146 C

'H-NMR (DMSO-ds, 600MHz, &; ppm) 9.09 (2H, s), 8.57 (1H, d, J = 7.80
Hz), 8.53 (1H, t, J = 6.00 Hz), 8.03 (2H, d, J = 7.80 Hz), 7.78 (2H,
d, J =8.4Hz), 7.73 (2H, d, J = 7.20 Hz), 7.50 (2H, t, J = 7.80 Hz),
7.42 (WH, t, J =7.20 Hz), 7.32-7.24 (6H, m), 7.23-7.20 (2H, m), 7
17 (2H, d, J = 7.20 Hz), 4.52-4.49 (1H, m), 4.31 (2H, d, J = 6.00 Hz)
, 3.04 (2H, s), 2.94 (1H, s), 2.49-2.46 (1H, m), 1.86-1.78 (2H, m), 1
.70-1.64 (2H, m), 1.50-1.47 (3H, m), 1.28-1.25 (1H, m)"C-NMR (CD,0D, 5
00MHz, & ; ppm) 171.7, 166.1, 142,8, 139.4, 139.1, 138.7, 132.8, 128,
9, 128.3, 128.2, 128.1, 128.0, 127.0, 126.8, 126.6, 126.4, 126.2, 53,
3, 47.0, 41,9, 37.2, 30.9, 25.0, 22.9, 20.4, 12.5MS (FAB) m/z 532 (M-
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CL-)
Anal, Calcd. for CgHisCLN;O, H20: C, 71.72; H, 6.88; N, 7.17. Found: C,
71.55; H, 6.64; N, 7.42,

T327-1 2 2-[N-(4-b Y INAAXFINRYEVRIRZIIIT I J-6-(

SV R2-7x2 )00 0F0IRV-N-FI))NARYIAFHVTIR
1BF81E (SEMEf5I9, NCD26) DEEX
Ti2-5TELoNE2-TX/-6-(NSVR-2-7 )b y07OnRv-1-7 %
J)N-RUINAFH T I RAUGHEIE (EfEHI3, NCD30) (97.8 mg) %N, N
“OXAFIRIVLAT IR (2.0 ml) ([TBEBE L. PyBOP (165 mg) . YT FIL
73V (57.0mg) . A-N)JIAOXAFIREEE (55.7 mg) ZMA. =
RCHEFAEIRIE Lz, RISGEZZ 700X 4 > (20 ml) THRL. BNEE
K (60 ml) . REFIRIEK (60 ml) THEL T, B|AKFRES MY U LTEIER
L. 8%, KA TINERER T FILAKRTHM U, FFLEBERERE
L. BEEZSV ATV ISy ahZLsORNIZ574— (BEAE /0
ORILALANS7O0KRIMAL ¢ AF/—)L =50 : 1) THREL. AEEHF%
B, BONAREBEGFEY VOOXY V-YIFILI—TIHOBER
b&Y (EHEFI9, NCD26) (66.7 mg, INER55%) #HBEEFE L THREL, &
¥ (EfEfI9, NCD26) M@Ehs. TH NMR. 13C NMR, MS (FAB). TRIOMT DT
— 5 ZLIFICRT,
Ahe 98-101°C
'H-NMR (DMSO-d;, 600MHz, & ; ppm) 9.10 (2H, s), 8.79 (1H, d, J = 7.80
Hz), 8.56 (1H, t, J = 6.00 Hz), 8.12 (2H, d, J = 8.40 Hz ), 7.86 (2H,
d, J =8.40 Hz), 7.30 (4H, q, J = 7.40 Hz), 7.26-7.21 (4H, m), 7.17

(2H, d, J = 7.80 Hz), 4.51-4.47 (1H, m), 4.34-4,27 (2H, m), 3.04 (2H,
s), 2.94 (1H, s), 2.46-2,44 (1H, m), 1.85-1.76 (2H, m), 1.69-1.62 (2
H, m), 1.49-1.37 (3H, m), 1.28-1.25 (1H, m) 'SC-NMR (CD,0D, 500MHz, & ;
ppm) 171.4, 165,3, 139.3, 138.7, 137.8, 131.2, 128.4, 128.3, 128.1,

126.9, 126.6, 126.4, 126.2, 125.1, 125.1, 125.1, 125.0, 53.5, 47.0, 4
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[0207]

[0208]

1.9, 37.2, 30.8, 25.0, 22.8, 20.4, 12.5MS (FAB) m/z 524 (M-Cl-)

Anal. Calcd. for CgHsCLF;N,0,.3/2H20: C, 61.38; H, 6.18; N, 7.16. Foun

d: C, 61,00; H, 5.83; N, 7.27,
<EmRFIOOT7z=N>/0TOELNT I VFESEOEHR>

EEGNOO 7 =N/ 7OELT I VEBKRETROERIL—MILE

N>o>T éﬁi L TCO
[1£34]
o] o] L 0 o] 0 o]
~o on N-Boe-1,2-diaminoethane ~g N/\/NHBOC LiOH H,0 HO ~_-NHBoc
EDCI, HOBt, EtsN, DMF H MeOH/H,0 ﬂ
m 12 13

0 H 0

oyt oy
H
Example 3 (NCD30) AN HOI
1,4-dioxane, CH,Cl,

PyBOP, Et;N, DMF J4-di s
N
\/\NHBoc N\/\ NH,

NC027

H
N

Example 10
THE8-1 : XFI-3-[(2-tert-T hFLHNKR_INTI/)TFIAIINE
AIN] ZEEBIZTIN(112) OERK

T/ AFINAYVTHILEE (111) (1,01 g) ZN, N-FXFILRIVLT IR (25
ml) (C/#F L. EDCI - HCL (1.60 g) . HOBt - H20 (1.26 g) . RYITFIT
IV (848 mg) . N-tert-T hF I AhHNR=J-1, 2-F73I /T4 (1.00 g
) ZmMA. ERTIGEIR®E L, RISKRZ70O8KRILL (100 nl) THR
L. 7K (300 ml) . FNEE/K (300 ml) . AAFNEIEK (300 ml) THEEL
T, EAKREF M) D LTEZEL, 28%. 2REREL. BEZY DT
WI5v2ahSLoATNTZ5T7 14— (BFREBHE n-~FHY : BT F
V=17 : 50 hon-~AFHr: BRI FIL =3 : 5) THEHEL., &8 (11
2) (1.47 g, IX=K81%) =zHBEMHAKE L THEL, &% (112) OIH NMRF—%
HZLUFICTRY . H-NMR (DMSO-ds, 500MHz, & ; ppm) 8.69-8.68 (1H, m), 8.4
3 (1H, s), 8.11-8.09 (2H, m), 7.63 (IH, t, J = 7.74 Hz), 6.94-6.91 (1
H, m), 3.89 (3H, s), 3.31-3.28 (2H, m), 3.12 (2H, q, J = 5.82 Hz), 1.

37 (9H, s),
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[0210]

T728-2 : 3-[(2-tert-FT bFLANR-NTFTI/)ITFIANNESIL]
TZEER (113) OAK
TITR8-1TELNAXFI-3-[(2-tert-T hF2HINKRZILTFTI/)ITFILAH
WIREAN] REEBRIZXTIVA12) (447 mg) XA %5 /—)L (18 ml) &K
(5 ml) ISREIH, KEBILY FoL—KMY (590 mg) DKF®K (10 ml)
EXADTTMA, ERTOHREER LA, RIGEEBBEL. HE%EK (50 nl)

BB L, /00Xy THE LI, KE%E YV T VB TpH2~3ZEIC LEF
BIFITHELLZ, B¥BEZREL. &% (113) (438 mg, IX=:quant)
ZRBEMGFKE LTEL, &% (113) OH NWMRFT—4 ZLLTFICRT, 'H-NMR
(DMSO-dg, 500MHz, & ; ppm) 8.67-8.65 (1H, m), 8.42 (1H, s), 8.07 (2H,

d, J =7.49 Hz), 7.59 (1H, t, J = 7.49 Hz), 6.94-6.91 (1H, m), 3.31-3
.28 (2H, m), 3.11 (2H, m), 1.37 (9H, s),
T7188-3 : 2-{3-[(2-tert-T bF S ANKRNTI /)T FINAINNEAI

I RVEVAINRZNWNTI/I-6- (A5 R-2-Tx=)L>oyO0FO/8-1-
FI))NARUIJAXH VT I RIERRIE(114) DA

Ti2-5TELoNE2-TX/-6-(NSVR-2-7 )b y07OnRv-1-7 %
J)N-RUTNAFH T I RAUGEIE (EFEHI3, NCD30) (102 mg) %N, N-
IAFIVRILLT IR (2.0 ml) ITAREL. PyBOP (162 mg) . YT FILT
T (53.6 mg) . IiE8-2THELN3-[(2-tert-T MFZAIKRZILT
YIFILAINEAIN] REEFEE (113) (86.6 mg) AN, =8 THEEER
L7z RIGRAS70O0OX4 Y (20 ml) THIRL. BHAFIEEK (60 ml) |
FAFNRIRIK (60 ml) THEL T, MKFEF M) UV LTEEL, 28%. K
A TANBERFRE T FIIVSRTHM L, PRILEBREZREL. BEZY )
ATNTZv2aRhTLrO%NTZ574— (BREBE 700FRILVLADLY
OORIML @ X8/ —Jb =40 : 1) THEL, &% (114) (84.1 ng, IX
F52%) =HEBEAKELTEL, &% (114) OIH NMRT—4 ZLUATICRT

(o)

'H-NMR (DMSO-dg, 500MHz, & ; ppm) 8.99 (1H, s), 8.66-8.61 (2H, m), 8.5
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5-8.54 (1H, m), 8.39 (1H, s), 8.05 (1H, d, J =6.99 Hz ), 7.98 (2H, d
, J =6.99 Hz), 7.56 (1H, t, J =7.49 Hz), 7.32-7.21 (8H, m), 7.16 (2
H, d, J=6.99 Hz), 4.51-4.50 (1H, m), 4.31-4.29 (2H, m), 3.33-3.30 (
2H, m), 3.12-3.11 (24, m), 3.03 (2H, s), 2.93 (1H, s), 2.45-2.40 (1H,
m), 1.84-1.78 (2H, m), 1.67-1.61 (2H, m), 1.50-1.42 (2H, m), 1.37 (1
OH, s), 1.27-1.23 (1H, m),

[0211] T728-4 : 2-{3-[(2-7 X /)T FINHINNEAN] RVEVHIVKZIIT

2/1-6- (bS5 R-2-x=-)0228 70180 -1-F 3 /))-N-RVI)AF
H 73 K20 T)0A OFFERIE (NCD27, EHe{HI110) DERK
TiE8-3cEonz2-{3-[(2-tert-FT X ANKRZILT I /)T FILAILN
EAN] RVEVANKRZLT R /}-6- (FSVR-2-7xz=)vsn7ans
V=TI I)N-RUDIAFHYFTIR14) (89.1mg) 2T 7O00X5 Y
(2.0 ml) ICAEIE, KATTINEBEBR I FILIAKR (0.46 nl) ZH0A.
ERTIREER L, RIGREBHEL. SOoN/EEEZHPLCTHEREL (Grad
ient (III)) . {t&¥ (EMeHI10, NCD27) (47.3 mg, IXZS51%) ZHEETE
WI772ELTHE, L&Y (EMEH110, NCD27) DTH NMR, 13C NMR, HRMS
(FAB), #MEDT—4 %=LUTICRT,

'H-NMR (CD,0D, 500MHz, & ; ppm) 8.36 (1H, s), 8.05-8.02 (2H, m), 7.60

(1H, t, J =7.74 Hz), 7.31-7.28 (6H, m), 7.24-7.21 (2H, m), 7.16 (2H,
d, J =6.99 Hz), 4.62-4,59 (1H, m), 4.41 (2H, d, J = 4.49 Hz), 3.68
(2H, t, J =5.99 Hz), 3.18-3.14 (4H, m), 2.97-2,93 (1H, m), 2,45-2, 41
(1H, m), 2.00-1.85 (2H, m), 1.77 (2H, s), 1.60-1.37 (4H, m)

13C-NMR (DMSO-ds;, 500MHz, & ; ppm) 171.6, 166.4, 165.9, 158.0, 157.8, 1
39.3, 138.5, 134.2, 134.1, 130.2, 129.9, 128.3, 128.1, 128.1, 127.0,
126.7, 126.6, 126.4, 126.2, 53.3, 47.1, 42.0, 38.5, 37.2, 37.1, 31.0,
25.0, 22.8, 20.5, 12.5. HRMS calcd. for CgH,0:Ns (MH=-=2TFA) , 542, 3131
, found, 542.3126HPLC tz= 20.08 min (Gradient (III), purity 99.9%),

[0212] <EFEFNOZ2z-)N>/0F70ENTIVESEOER>
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ERHNO7zZL 0707 I VEEKETROERIL—MILE
75“9 Téﬁi L/ TCO
[0213] [{k35]

(o} 0
o ot 1-Boc-piperidine o N /ﬁ LiOH" H,0 Ho
N
EDCI, HOBt, EN, DMF I\/NHoc MeOH/H,O QB
oc
115

111

0 H 0
N oSs~N NJ\"‘\\/\/
H H
Example 3 (NCD30) :/\ HN. 70 HCl C HN. -0
PyBOP, E;N, DMF I/\ 1,4-dioxane, CH,Cl,
i ] NBoc (\NH

N. N

(o] (V]
17 NCD28

Example 11
[0214] TFE9-1 : X FIN-3-(4-tert-T b F S AINRNERS I V-1-HJVR=
WERBEMTZ7IL(115) DERK
T/ AXAFIVAYTHIVEE (111) (1.01 g) %N, N-U X FILRILLT IR (20
ml) (Z3AfE L. EDCI - HCL (1.61 g) . HOBt - H20 (1.28 g9) . RYUITFILT

TV (847 mg) . d-tert-T hFIHILRZIERSTY (1,16 g9) &HIA.
EETIGEEEL LA, RNEZ OOKRIIL L (100 ml) THERL. K (300
ml) . SEFNEE/K (300 ml) . RERIRIEK (300 ml) THEL T, HEKREE
FTRUDLTEEL, »8% 2KEREL. BEEZYATNLTISvoa
AZLARNTST7 14— (BFEBE n-~FH> - BT FIL =3 : 10
Mon-~FH>  BFEBBTFI)L =3 : 5) THEL. t&Y (115) (1.49 g,
INEKT6%) =EBEMGFE LTHEE, a%(115) OIH NRF—4 ZLUATFICRT
'H-NMR (CD,0D, 500MHz, &; ppm) 8.12 (1H, d, J = 7.99 Hz), 8.06 (1H, s
), 7.67 (1H, d, J = 7.49 Hz), 7.59 (IH, t, J = 7.74 Hz), 3.92 (3H, s)
, 3.74 (2H, s), 3.54-3.41 (6H,m), 1,46 (9H, s),

[0215] If29-2 : 3-(4-tert-ThF AR NERSIV-1-HINRINEZEE
B (116) &R

TR-ITELNEXAFI-3-(4-tert-T M F L AIKRZIERS I U-1-H

IWRZIVEEEBRT XTI (115) (491 mg) X%/ —)L (24 ml) &K (5




WO 2014/084298 58 PCT/JP2013/082011

[0216]

ml) (BEIE, KB FoL—KMY (594 mg) OKAHE (10 ml) %K
BTTMA. ERTORERER L, RISRZRMEL. FEZK (50 ml) 1
WL, PoOnXy v THRE LI, KB%Z YV TV TeH2 ~3R2EIC LEEE
IFITHHELE, BEEZRHEL. t&% (116) (473 mg, IXFEquant) %
BEBETENT7RELTHEE, &Y (116) OTH NMRF—4 ZLAIFICRT,
'H-NMR (CD,0D, 500MHz, & ; ppm) 8.13 (1H, d, J = 7.49 Hz), 8.06 (1H, s
), 7.66 (1H, d, J = 7.49 Hz), 7.59 (IH, t, J = 7.74 Hz), 3.74 (2H, s)
, 3.54-3.42 (6H,m), 1.46 (9H, s),

T389-3 : 2-{3-[(4-tert-T b F S ANRINIERS T V-1-HIIVRZ)L]
RYBVANKRZNT I /}-6- (bS5 R2-7x )00 F0/X0-1-F

SI)N-ARVINAFH VT I RIERIE(117) OEEK

Ti2-5TELoNE2-TX/-6-(NSVR-2-7 )b y07OnRv-1-7 %
I)N-RUDIJAFH YT I RAURHEIE (EHEHI3, NCD30) (100 mg) %N, N-
IAFIRIVLTIR (2.0 ml) ITARAEL. PyBOP (164 mg) . MY IFILT
T (52.3 mg) . ITRRI2THELN3-(4-tert-T M F I HIRZILERS
TU-1-AVRZINREERE (118) (98.7 mg) AMMA. ERTHREEIE#RLL
s RISAET7OOX4 > (20 ml) THIRL. SBFEBEK (60 nl) . £
BIEK (60 ml) THEL T, FKFEBF M) DL TEEL, 8%, KA
AINSBEEEFRE T F VAR CTHM L7z, PRILEBREREL. BEE> AT
W72vvahsboaxbi574— (BREBRE /70QKRLLANS0O0
RIVL 1 X5 J—)L =40 : 1) THEEL., &% (117) (82.9 mg, IX=K50
% EEBEMEFE LTHEE, &% (117) OH NMRF—H ZLLTICTR T,
'H-NMR (DMSO-ds, 500MHz, &; ppm) 9.08 (1H, s), 8.66 (1H, d, J = 8.48
Hz), 8.55 (1H, t, J =5.74 Hz), 8.01 (1H, d, J = 7.24 Hz), 7.97 (1H,
s), 7.58-7.54 (2H, m), 7.31-7.22 (8H, m), 7.17 (2H, d, J = 6.99 Hz),
4,51-4.46 (1H, m), 4.30 (2H, d, J = 5.99 Hz), 3.62 (2H, s), 3.41-3.23
(6H, m), 3.03 (2H, s), 2.94 (1H, s), 2.48-2.43 (1H, m), 1.84-1.78 (2
H, m), 1.68-1.62 (2H, m), 1.50-1.46 (3H, m), 1.41 (9H, s), 1.28-1,24
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[0219]

(TH, m),
T4 : 2-[3-(ERS T V-1-AINARZIIRVEVAIARZILTI/}-6

- (bS5 R-2-7x2=)03228F0KV-1-FI I)NARVINAFH VT I
B2 b1 7))L A O EFESIE (SEEHI11, NCD28) DERK
TRI-3TRLoN2-{3-[(4-tert-T NF L AIRZN]IERS T V-1-AIR
ZIWIRVEVAINKRZINTZ/}-6- (RS R-2-7z=Z)>y070/80-
1-7 2 ))-N-RUIIAFHYT7 I REREE(117) (80.9 mg) 200X
&y (2.0 ml) ISEBIE, KAT CINERRFRE T F LA (0.66 ml) &0
Z. BRETIKERR L RIGREZEHEL. SONALEEEHPLCTHEREL (
Gradient (III)) . {t&# (EHEHI11, NCD28) (33.2 mg, UXEK3S%) %HEE
TEILIT7RELTRE, &Y (EREHFI1, NCD28) d1H NMR, 13C NMR, H
RMS (FAB), #IEDT—4 %L FIZRT,

'H-NMR (CD,0D, 500MHz, &; ppm) 8.06 (1H, d, J = 7.99 Hz), 8.00 (1H, s

), 7.72 (1H, d, J = 7.49 Hz), 7.66 (1H, t, J = 7.74 Hz), 7.36-7.34 (6
H, m), 7.29-7.26 (2H, m), 7.20 (2H, d, J = 7.99 Hz), 4.66-4.63 (1H, m
), 4.45 (2H, s, J = 4,49 Hz), 3.99-3.65 (4H, s), 3.18-3.14 (2H, m), 2
.95-2,93 (1H, m), 1.98-1.93 (1H, m), 1.89-1.83 (1H, m), 1.80-1.73 (2H
, m), 1.55-1,45 (3H, m), 1.39-1.35 (1H, m) ™C-NMR (CD,0D, 500MHz, & ;

ppm) 174.0, 171.7, 169.2, 139.8, 139.2, 136.1, 135.9, 131.4, 130.5,
130.2, 129.8, 129.6, 128.5, 128.3, 128.1, 127.6, 127.4, 55.2, 49.8, 4
4,4, 44,1, 39.0, 32,5, 26.7, 24.2, 22.5, 13.4HRMS calcd. for CgH.0:N;
(MH+-2TFA), 568.3249, found, 568.3288HPLC tz= 18.23 min (Gradient (VI)
, purity 99.9%),

<EWEHN2-190T7 =)0 FOELT

/1

VEEEEDARNR>
EHEFI2-190 7)o 07O T7 I VEEAE TREOEMIL— ML
TCt)‘"D Téﬁi L/TCO
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[1£36]

0 Ry 0 0

HO)H"“\/\/ NHcbz mﬁ—> N)Klu“\/\/NHCbz M» N)j\."‘\/\/NHI
H MeOH H
NHBoc Et3N, EDCI, HOBt, DMF NHBoc NHBoc
R{ Ry
101 R; R,

118:R;=Me, R,=H 122:R;=H,R;=Me 126:R;=Me, R;=H 130:R,=H, R, = Me
19:R;=F, R,=H 123:R,=H,R;=F 127:R;=F, Ry=H I131:R=H R,=F
120:R,;=Ph, R,=H 124:R,=H,R,=Ph 128:R,=Ph, R,=H 132:R,=H,R,=Ph

121:R =By, R, =H 125:R; = H,Ry = CF, 129:R, =t-By,Ry=H 133:R,=H, R, =CF,

NaNO,, acetic acid H MsCl, DMAP, Et;N

b
— . N)H.n‘\/\/o itttk NJ\..\\\/\/OMs
H,0, MeCN ool CH,Cl, vl K,CO5, DMF
Ry

Ry
R, R,
134:R,=Me, Ry=H 1I38:R, =H,R,=Me 142:R;=Me, Ry;=H 146 :R,=H, Ry = M
135:R,=F, R,=H I39:R,=H R,=F 143:R,=F, R,=H M47:R,=H R,=F
136:R, = Ph, R, = H 140:R, = H, R, = Ph 144:R;=Ph, R,=H I148:R,=H R,=Ph
137 :R;=tBu,Ry=H 141;R, = H, R, = CF, 145:R;=t-Bu,R,=H 149:R,=H, R,=CF,

o}

H B /“\©\
- g AN
R1 NHBDC 1 ,d-dioxane, CH,Cl, Et3N, PyBop, DMF
R,

150:R;=Me, Ry=H 154:R;=H,R, = 158:R;=Me, Ry=H 162:R, =H,R; =

151:R,=F, R,=H 155:R,=H,R,= 159 R1 F, Ry=H 163:R;=H,R,= F
152:R;=Ph, Ry=H 156:R,=H,R, = Ph 160:R, =Ph, R,=H 164:R, =H,R, =Ph
153 :R, =t-Bu,R,=H 157:R;=H,R,=CF, 16].R1=t~Bu,RZ=H 165: R, =H, R, = CF,

Example 14 (NCD34) : R; =Ph, R; = H Example 18 (NCD39): R; = H, R;=Ph
Example 15 (NCD35) : R, =t-Bu, R,=H Example 19 (NCD41) : R, = H, R;=CF,

W
b B0y pmennemnownn pemesncon s wew
TF10-1 : 6-(N-NRVINAXTANRZIWIT I /-2-(N-tert-FT bF
ANRZI)T I -N-(A-AFIRVIIIANFEH VT IR (118) OB
N-o-tert-F N FANRZI-N-e-RUINFFTHILEZIL-1-1) > (
101) (5.01 g) &N, N- X FILHRI LTI K (45 ml) (T3AfE L. EDCI - HCL
(3.10 g) . HOBt - H20 (2.41 g) . PUIFIT IV (2.66 g) . &-XAFI
RYINTIY (1.91 g) &Mz, EBRTREER LA, RIGKE70O0
BRI (150 ml) THEL. K (600 ml) . SAFIEE/K (300 ml) . BAFNE
/K (300 ml) THELT, EKMEBF M) VLTRIEL, 28%. K%
BEL. BEEV VAL ISy Y2 ASLIOR N ST 14— (BHEAE
08KV LDNSYO8KRIVEL ¢ A5 /=)L =80 : 1 THREL. t&W (
118) (5.85 g, YN=92%) Z=HBEMGE LTHE, {tEW (118) DIH NMRFT
— & &L TFICTRY, TH-NMR (DMSO-d6, 500MHz, &; ppm) 8.24 (1H, t, J =

/1
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[0223]

5.99 Hz), 7.38-7.29 (5H, m), 7.24-7.18 (1H, m), 7.13-7.08 (4H, m), 6.
83 (1H, d, J = 7.99 Hz), 5.00 (2H, s), 4.26-4.17 (2H, m), 3.91-3.85 (
TH, m), 2.99-2.93 (2H, m), 2.26 (3H, s), 1.62-1.46 (2H, m), 1.40-1,20

(4H, m), 1.38 (9H, s),

TR11-1 : 6-(N-NRVINAXTANRZIWIT I /-2-(N-tert-FT bF
ANWVEZIWNTI/-N-A-7)0F AR I)IANFH VT I R (119) OER
A FIRVIITIVORDYICA-TFAORVYILTIV(.91 9) &
W, EREFII20TRI0-1ERABHOFEICEY., £EW(119) (6.08 g, IXZKIS
%) EEBEEE LTEL, £8% (119) OH NMRF—4 ELUTFICRT,
1H-NMR (DMSO-d6, 300MHz, & ; ppm) 8.31 (1H, t, J = 6.00 Hz), 7.40-7.2

/1

0 (84, m), 7.11 (2H, t, J = 8.15 Hz), 6.85 (2H, d, J = 7.50 Hz), 5.01
(2H, s), 4.25 (2H, d, J = 6.00 Hz), 3.92-3.84 (1H, m), 3.00-2.93 (2H
, m), 1.55-1.24 (6H, m), 1.38 (9H, s),
Ti12-1 : 6-(N-RYUINAFXFTHINRZIJ)TE /-2-(N-tert-T bF<
ANKEZINNTI /NG IRV IIIANFH VT IR (120) DERK
XAFNRYVIIVTIVORDYICA-T IRV INT I V(2.9 9) &
W, EREFN20 TRR10-1ERAOFEICEL Y., L&Y (120) (6.20 g, YNHKS86
%) EAGEKE LTEL, &% (120) OTH NMNRF—4 & LIFICTRT,
TH-NMR (DMSO-d6, 500MHz, & ; ppm) 8.35 (1H, t, J = 5.99 Hz), 7.64 (2H
, d, J =6,99 Hz), 7.59 (2H, d, J = 8.48 Hz), 7.45 (2H, t, J = 7.49 H

/1]

z), 7.37-7.29 (8H, m), 7.26-7.23 (1H, m), 6.88 (1H, d, J = 8.49 Hz),
5.00 (2H, s), 4.36-4.27 (2H, m), 3.93-3.89 (1H, m), 2.99-2.94 (2H, m)
, 1.64-1.47 (2H, m), 1.40-1.20 (4H, m), 1.39 (9H, s),

Ti213-1 : 6-(N-RYVIIAXRTAINRZI)T S /-2-(N-tert-T hF
AIWKRZIV)T I /-N-(4-tert-TFILRVII)VINFHVTI R (121) OE
BX
A-AFIRVINTIVDRDHY IZ4-tert-TFILRVIIIT I (2.57 9)
ZRW. ERfN20IRI0-1EBHROFEICLY. &Y (121) (6.15 g,
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[0226]

INER89%) ZHBERE LTHEL, a1 (121) OTH NMRF—4 Z LR IR
ER

TH-NMR (DMSO-d6, 500MHz, & ; ppm) 8.23 (1H, t, J = 5.99 Hz), 7.38-7.3
0 (7H, m), 7.24-7.18 (1H, m), 7.16 (1H, d, J = 7.99 Hz), 6.82 (1H, d,
J = 8.48 Hz), 5.00 (2H, s), 4.27-4.17 (2H, m), 3.91-3.85 (1H, m), 2.
99-2.92 (2H, m), 1.62-1.46 (2H, m), 1.35-1.20 (4H, m), 1.38 (9H, s),
1.25 (9H, s),

TH14-1 : 6-(N-RVINAXTANRZIWIT I /-2-(N-tert-FT bF
ANWRZIWNT I J-N-B-AFIRVTIIANFHVTI R (122) QEBK
b-XFIRVIITIVDORDYICT-AFIRYINTIV (1.92 9) 5
W, EREFII2OTRI-1EBBEOAERICLY., L& (122) (5.88 g, IXXKI
3%) ZEBEEKRE LTHEE, &YW (122) OH NMRF—4 2L TFICRT,
TH-NMR (DMSO-d6, 500MHz, & ; ppm) 8.26 (1H, t, J = 5.74 Hz), 7.38-7.3

/1

1 (5H, m), 7.24-7,22 (1H, m), 7.17 (MH, t, J = 7.49 Hz), 7.05-7.01 (3

H, m), 6.85 (1H, d, J =7.99 Hz), 5.00 (2H, s), 4.23 (2H, d, J = 5.99
Hz), 3.94-3.83 (1H, m), 2.98-2.93 (2H, m), 2.51 (3H, s), 1.62-1.46 (

2H, m), 1.40-1.18 (4H, m), 1.38 (9H, s),
Ti215-1 ¢ 6-(N-RV IV A XS ARV T

/1]

J-2-(N-tert-7 b ¥
ANKRZINNTI/-N-B-)0FdORVTIIANFH VT IR (123) DERK
XAFNRYIITIVORDYIC-7LFAORYINTIV.99 9) &
W, ERFI2OIRI0-1EmBROAZEICE Y., bEW123) (6.23 g, IXKI7
%) EEBEEE LTEL, 88 (123) OIH NMRF—4 ELUTFICRT,
TH-NMR (DMS0-d6, 500MHz, & ; ppm) 8.37 (1H, t, J = 5.99 Hz), 7.38-7.2

9 (6H, m), 7.26-7.20 (1H, m), 7.08-7.02 (3H, m), 6.92 (1H, d, J =7.9
9 Hz), 5.00 (2H, s), 4.33-4.24 (2H, m), 3.90-3.84 (1H, m), 3.00-2.92
(2H, m), 1.62-1,46 (2H, m), 1.40-1.20 (4H, m), 1.38 (9H, s),

TH16-1 : 6-(N-NRVINAXTANRZINIT I /-2-(N-tert-FT bF
ANWVRZIVNTI/-N-B-T xRV VIIANFH VT IR (124) OER




WO 2014/084298 63 PCT/JP2013/082011

[0227]

[0228]

AXAFIRVIIVTIVORDYIC-TZ IRV INLT IV (1.00 9) %
AWV, EEFI20ITRI0-1EBFROAZEICEIY. EEY (124) (2.85 g, I}
LAY 2HBEMRKE LTHEL, bE&W (124) OTH NWNRF—4 ZLAFICRT
1H-NMR (DMS0-d6, 300MHz, &; ppm) 8.37 (1H, t, J = 6.00 Hz), 7.66 (2H
, d, J =7.50 Hz), 7.55-7.23 (12H, m), 6.90 (1H, d, J = 7.80 Hz), 5.0
1 (2H, s), 4.36 (2H, t, J = 4.95 Hz), 3.94-3.87 (1H, m), 2.99-2.93 (2
H, m), 1.63-1.51 (2H, m), 1.37-1.21 (4H, m), 1.37 (9H, s),

THI17-1 : 6-(N-RVINAXTANRZIWIT I /-2-(N-tert-FT bF
ANKEZIWNTFI/-N-B-bYIZNAOXFLNINFARYTINIANFH VT
IR (125 QAR
b-AFNRVIITIVORDLYIZ-RNY ZIFAXAFIARYIILTI V(2.
76 g) ARV, EEGI2OITRI0-1EEHROFEICLY . L& (125) (5.90
9, INZ84%) =HBEMGRE LTHE, &Y (125) OTH NMRF—4 % LLF
KT,

TH-NMR (DMSO-d6, 500MHz, & ; ppm) 8.45 (1H, t, J = 5.74 Hz), 7.60-7.5

4 (4H, m), 7.38-7.31 (5H, m), 7.26-7.22 (1H, m), 6.94 (1H, d, J = 7.9
9 Hz), 5.00 (2H, s), 4.41-4.31 (2H, m), 3.90-3.86 (1H, m), 2.98-2.94
(2H, m), 1.60-1,46 (2H, m), 1.40-1.20 (4H, m), 1.38 (9H, s),

T7210-2 : 6-7 3 /-2-(N-tert-F bF T HINRZJWT I J-N-(4-XFJ
RYDIINFHVTIR (126) OB
TRIITHELNE-(N-RY VA FT ARV T Z /-2-(N-tert-T k
FUANKRZI)T I/ -N-(4-XFIRYIJ)ANFH Y FTIR (118) (5.85
9) EXA& /=)L (150 ml) ITIARAEL. 5 wthD/AS T LA%EFEERICEREL
7w (Pd/C) (1.86 g) &mx. KEFESIL. =R T6. SIEEEBH LK,
RSBREEZZ4 ~2BE%. 2REBHEL. L&Y (126) (4.35 g, IXZEquant
) EEBTENT 7 RELTERL, £E&%0126) OTH NNRFT—4 ZLATICR
ER
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TH-NMR (DMSO-d6, 500MHz, & ; ppm) 8.25 (1H, t, J = 7.99 Hz), 7.12 (2H

, d, J=28.48 Hz), 7.10 (2H, d, J = 7.99 Hz), 6.85 (1H, d, J = 7.99 H
z), 4.26-4,17 (2H, m), 3.92-3.85 (1H, m), 2.54-2,51 (2H, m), 2.27 (3H
, s), 1.62-1.46 (2H, m), 1.46-1.20 (4H, m), 1.38 (9H, s),

T#E1-2 : 6-73 /-2-(N-tert-T bF > HIARZI)T I /-N-(4-7)LF
ORYIIIIANEH VT IR (127) OERK
6-(N-RUIINAFTAIKRZWN)T X /-2-(N-tert-FT NFZAILRZI) T
T/N-G-AFRYD)INFH YT R (118) ORDYICTRII-1TE
SBN6-(IN-RUINFFDANKRZII)IT I /-2-(N-tert-T b F 2 AILKR=
W)TZ/-N-(4-7)F7aRVII)V)ANFH VT IR (119) (6. 08 g) AW
. EEFN20TRI0-2ERAKOAEICL Y. {£EM127) (4.47 g, IXFquan
t) ZEETEIL T 7 RELTRE, &YW (127) OTH NMRF—4 % LUFIC

Yo
'H-NMR (DMSO-dg, 500MHz, & ; ppm) 8.34 (1H, t, J = 5.49 Hz), 7.27 (2H,
t, J =6.49 Hz), 7.12 (2H, t, J = 8.48 Hz), 6.88 (1H, d, J = 7.99 Hz
), 4.29-4.21 (2H, m), 3.92-3.85 (1H, m), 2.54-2.51 (2H, m), 1.62-1.4
6 (2H, m), 1.40-1.20 (4H, m), 1.38 (9H, s),

Ti212-2 : 6-7 3 /-2-(N-tert-T b AHIKR_IJI)ITI /-N-(4-T 1=
WARVINIANFEH VIR (128) DEK

6-(N-RUIINAFTAIKRZWN)T X /-2-(N-tert-FT NFZAILRZI) T

T/N-G-AFNURYD))INFH YT R (118) ORDYICTRIZ2-1THE

SBN6-(IN-RUINFFDANKRZII)IT I /-2-(N-tert-T b F 2 AILKR=
WTZI/-N-(4-7 2RV DI)V)ANFH VT IR (120) (6. 20 g) ZFHW
. EREF20TRI0-2EBABHDOFEICEY., £EW(128) (6.20 g, IX=86%)
EEEAETENT 7 RAELTERL, &YW (128) OH NMNRFT—4 ZLAFICR

ER

H-NMR (DMSO-ds, 300MHz, & ; ppm) 8.36 (1H, t, J = 5,85 Hz), 7.64 (2H,
d, J =7.95Hz), 7.60 (2H, d, J = 8.40 Hz), 7.46 (2H, t, J = 7.50 Hz
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), 7.38-7.32 (3H, m), 6.90 (1H, d, J = 8.40 Hz), 4.39-4.25 (2H, m), 3
.96-3.88 (1H, m), 2.90 (2H, s), 1.61-1.50 (2H, m), 1.40-1.20 (4H, m),
1.40 (9H, s),

TFi213-2 : 6-7 3 /-2-(N-tert-T b HIKR=N)T I /-N-(4-tert-
TFNRVININFEHVTIR (129) OB

6-(N-RUIINAFTAIKRZWN)T X /-2-(N-tert-FT NFZAILRZI) T
T/N-G-AFNURVD))IANFH YT R (118) ORDYICTRIZ-1THE
HNIb-(N-RUIIAFTANKRZWN)T T /-2-(N-tert-T M F > AIIKR=
W)YT 2 J-N-(4-tert-TFIRVI))ANFH YT R (121) (6. 15 9) %
AW, EREAN2OIRIC-2EBAZROFEICELY . EEWO29) (4.95 g, YNk
quant) ZEEBF7EI 77 R & LTHEL, &Y (129) OTH NMRF—4 % LA
TICRY,
'H-NMR (DMSO-ds, 500MHz, &; ppm) 8.24 (1H, t, J = 6.24 Hz), 7.31 (2H,
d, J=7.99 Hz), 7.16 (2H, d, J = 7.49 Hz), 6.85 (1H, d, J = 7.99 Hz
), 4.27-4.18 (2H, m), 3.92-3.86 (1H, m), 2.57 (1H, t, J = 6.99 Hz), 1
.62-1.46 (1H, m), 1.35-1.20 (4H, m), 1.38 (9H, s), 1.25 (9H, s),
T7214-2 : 6-7 3 /-2-(N-tert-F bF T HINRZJWT I J-N-3-XFJL
NYI)INFHVTIR (130) DEK

6-(N-RUIINAFTAIKRZWN)T X /-2-(N-tert-FT NFZAILRZI) T
T/N-G-AFNURVD))IANFH YT R (118) ORDYICTRIS4-1THE
SBN6-(IN-RUINFFDANKRZII)IT I /-2-(N-tert-T b F 2 AILKR=
WTZ)-N-B-AFIRUIIIIANFH T IR (122) (5.88 g) &R,
EREAN20TRR10-2&BAHROAEICL Y. &% (130) (4.33 g, quant) %
BEBETENT7RELTHEE, &Y (130) OTH NMRF—4 ZLLFICRT,
'H-NMR (DMSO-ds, 500MHz, & ; ppm) 8.29-8.25 (1H, m), 7.17 (1H, t, J =
7.49 Hz), 7.06-7.01 (3H, m), 6.87 (1H, d, J = 7.99 Hz), 4.23 (2H, d,
J = 5.49 Hz), 3.92-3.86 (1H, m), 2.27 (3H, s), 1.62-1.46 (2H, m), 1.4
6-1.20 (4H, m), 1.38 (9H, s),
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T7215-2 : 6-7 3 /-2-(N-tert-F b F T HIRZJ)FT I /-N-3-T I A
ORYIIIANEHVTIR (131) OERK
6-(N-RUINFFDAINKRZIV)T I /-2-(N-tert-T NF 2 AINKRZI) T
T/N-G-AFNURVD))INFH YT R (118) ORDYICTRIS-1TH
SBN6-(IN-RUINFFDANKRZII)IT I /-2-(N-tert-T b F 2 AILKR=
WTZ/-N-GB-7AaxRvI))AFH U T7IR (123) (6. 22 g) ZFW
. EREF20TRI0-2EBAHDOFEICEY., £EWO131) (4.02 g, YX=8%)
EEEAETENT 7 RAELTERL, E&¥ (131) OIH NMRFT—4 ZLAFICR
ER
H-NMR (DMSO-ds, 500MHz, & ; ppm) 8.39 (1H, t, J = 5.74 Hz), 7.35-7.31

(1H, m), 7.09-7.02 (3H, m), 6.94 (1H, d, J = 7.49 Hz), 4.33-4,24 (2H
, m), 3.91-3.85 (1H, m), 1.62-1,46 (2H, m), 1.40-1,20 (4H, m), 1.39 (
9H, s),

I7216-2 : 6-7

/1]

J=2-(N-tert-F hF T AR J)FTI/-N-(3-7 =
WXV IIINEHVT7I R (132) DA

6-(N-RUINFFDAINKRZIV)T I /-2-(N-tert-T NF 2 AINKRZI) T
T/N-G-AFNRVD))INFH YT R (118) ORDYICTIRI6-1TH
SBN6-(IN-RUINFFDANKRZII)IT I /-2-(N-tert-T b F 2 AILKR=
WITZ/-N-B-7 2 RUD))ANFH VT IR (124) (2.85 g) =AW
. EEFN20TRI0-2ERAROAEICLY., £EM(132) (2.21 g, IXZFquan
t) ZEETEIL T 7 RELTRE, &Y (132) OTH NMRF—4 % LUTIC

Yo

'H-NMR (DMSO-dg, 300MHz, & ; ppm) 8.39 (1H, t, J = 6.30 Hz), 7.48 (2H,
d, J =7.20 Hz), 7.55-7,37 (6H, m), 7.24 (1H, d, J = 7.50 Hz), 6.93
(1H, d, J = 8.10 Hz), 4.36 (2H, t, J = 5.70 Hz), 3.95-3.88 (1H, m), 1
.63-1.47 (2H, m), 1.37-1.24 (4H, m), 1.37 (9H, s),

T317-2 : 6-7 3 /-2-(N-tert-FT b FHILRZJV)TI /-N-(3-+Y 7
LA OXAFIRYTIIATFH VT IR (133) DERK




WO 2014/084298 67 PCT/JP2013/082011

[0236]

[0237]

6-(N-RYINAFTHAINKRZIV)T I /-2-(N-tert-T hF AWK T
T/N-G-AFRVD)IANFH YT R (118) ORDYICTIRIT-1TEH
SBN6-(IN-RUINFFDANKRZII)IT I /-2-(N-tert-T b F 2 AILKR=
WTZ/-N-GB-F)7IWAOXAFILRYIIL)ANFH T IR (125) (5.90
9) ZFHW, REfN20TE10-2&BAKOFAEICEIY., £E¥(133) (4.29 g,
INFKquant) Z|EBETEINT 7R ELTHEE, &Y (133) OTH NMRF—%
HELATICRT,

H-NMR (DMSO-ds, 300MHz, & ; ppm) 8.50 (1H, t, J = 5.85 Hz), 7.64-7.57

i

(4H, m), 6.97 (1H, d, J = 7.20 Hz), 5.00 (2H, s), 4.40 (2H, d, J = 5
.70 Hz), 3.97-3.89 (1H, m), 1.65-1.50 (2H, m), 1.40-1.30 (4H, m), 1.4
2 (9H, s),

T3210-3 : 2-(N-tert-FT hF S HINAR-N)FT I /-6-E FOF-N-(4-X
FINRVDIIANFH VT IR (134) OERK
TRI0-2TELN6-7 I /-2-(N-tert-T b XL HIKRZI) 7 I /-N-(4-
AFIRYIIIANFHYT IR (126) (4.35 g) ZANEBERT, 4-TFFH >
AR TR, 7K (600 ml) ICAREL. KA T THEHMEES M) VLA (18.93 g)
. Eifg (3.89 9) ZMZKATTLOEFEE®R L, 1.505B%. RIEKREE
BICE L. 2.085RER L, RISEZREL., FEETFIIL(150 ml) Tiid
Lz, BREZRMRIEK (200 ml) THFREL T, EKWEESF M) VALTE
BL. 28%. 2BERBGBL. BEAVVASNLISvy ahZL00%h
T274— (BRABE n-AFHY BRI FIL =2 : 1D SHn-AFH Y
BEEETFI =1 :6) THREL. {b&¥ (134) (1.69 g, INZ3Y) 2HEBT
EIT7RELTHE, LAY (134) OTHNRT—& ZLATFICRT,
TH-NMR (DMSO-d6, 500MHz, & ; ppm) 8.24 (1H, t, J = 5.99 Hz), 7.12 (2H

i

, d, J =8.48 Hz), 7.10 (2H, d, J = 7.99 Hz), 6.82 (1H, d, J =7.99 H

z), 4.36 (1H, t, J = 6.49 Hz), 4.26-4.17 (2H, m), 3.91-3.86 (1H, m),

2.26 (3H, s), 1.62-1.47 (2H, m), 1.40-1.20 (4H, m), 1.38 (9H, s),
TFE11-3 : 2-(N-tert-T hFHIAR=JV)T I /-6-L ROF-N-(4-7
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WAOXRVTINFH VT I R (135) OERK

6-7 3 /-2-(N-tert-T b FZAIRZIV)T I /-N-(4-XAFILRVI))NF
HY 7R (128) ORHDYICTRI-2TELNEE6-7 I /-2-(N-tert-7 k
FOALRIIIV)TI/-N-G-7)FA0RVI))AFHT7I K (127) (4.9
59) AW, EEFI2OITREI10-3EBAKROAEICELYILEY(135) (1.10 g,
INE3)) ZJBTEINT 7 RELTRE, &Y (135) O1H NMRF—4 %
LIFICERY,

TH-NMR (DMSO-d6, 500MHz, & ; ppm) 8.32 (1H, t, J = 6.24 Hz), 7.29-7.2

6 (2H, m), 7.11 (2H, t, J = 8.73 Hz), 6.86 (1H, d, J = 7.99 Hz), 4.36
(1H, t, J = 4.74 Hz), 4.24 (2H4, d, J

5.99 Hz), 3.90-3.86 (1H, m),
1.62-1.46 (2H, m), 1.40-1,20 (4H, m), 1.38 (9H, s),

T7212-3 : 2-(N-tert-F b F T HIRZJ)FT I /-6- ROF-N-(4-7
TRV IIIAFHVTIR (136) DERK

6-7 3 /-2-(N-tert-FT M F U HILRZI) T I J-N-(4-XAFIRVIIJL)NF
Y7 IR (126) ORDYICTRRI2-2TEOLNE6-7 3 /-2-(N-tert-7 k
FOANWRZIVITEI)-N-(=-7 2RI IIANFHTI R (128) (5.5
59) AW, EEFI2OITREI0-3EBAKROAEICLYILEY(136) (1.04 g,
INE26%) =EJBTEIN T 7 RELTRE, &Y (136) O1H NMRF—4 %
LIFICERY,
1H-NMR (DMSO-d6, 300MHz, &; ppm) 8.36 (1H, t, J = 5.85 Hz), 7.65 (2H
, d, J =7.20 Hz), 7.59 (2H, d, J = 8.40 Hz), 7.46 (2H, t, J =7.35H
z), 7.38-7.32 (3H, m), 6.89 (1H, d, J = 8.13 Hz), 4.39-4.25 (2H, m),
3.96-3.89 (1H, m), 1.64-1.51 (2H, m), 1.40-1.20 (4H, m), 1.40 (9H, s)
o

T#13-3 : 2-(N-tert-T bF T HIRZJI) T /-6-E ROF S -N-(4-te
=T FINRVININEHF VT IR (137) DERK

6-7 3 /-2-(N-tert-FT b FAWNRZIV)T I/ -N-(4-XFIRVIJ)ANF
BT IR (126) ORDYICTIRIZ-2TELNE6-7 3 /-2-(N-tert-7 K
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FUANRIIV)T I/ -N-(d-tert-TFILRUYII)AFHU T IR (129) (
4,95 g) =AWV, EREMI2OITRI0-3EBHFEDHEICLYEEHO3T7) (1,12
9, INF29%) #EBTENT7RELTERL, &Y (137) O1H NMRF—
7 LATICTRT,
TH-NMR (DMSO-d6, 500MHz, & ; ppm) 8.23 (1H, t, J = 5,74 Hz), 7.31 (2H
, d, J=28.48 Hz), 7.16 (2H, d, J = 7.99 Hz), 6.81 (IH, d, J = 8.48 H
z), 4.36 (1H, s), 4.27-4.18 (2H, m), 3.92-3.88 (1H, m), 1.62-1.44 (2H
, m), 1.35-1.20 (4H, m), 1.38 (9H, s), 1.26 (9H, s),

T7214-3 : 2-(N-tert-F b F T HIRZJ)FT I /-6- ROFS-N-(3-X
FIRVIIIANFH VT IR (138) DERK
6-7 3 /-2-(N-tert-FT M F U HILRZI) T I J-N-(4-XAFIRVIIJL)NF
HYT7IR (126) ORHDYICTRIA-2TELNEE6-7 I /-2-(N-tert-7 b
FUANKRZIIW)T I/ -N-B-XFIRYIIJ)ANFHYFTIR (130) (4.33
9) AW, EEFI2OITR10-3&RAKRDAEICEL YILEY(138) (897 mg,
INE21%) #EJBBTEIL T 7 RELTRE, 16L& (138) OTH NMRF—4 %
LIFICERY,
TH-NMR (DMSO-d6, 500MHz, & ; ppm) 8.26 (1H, t, J = 5,99 Hz), 7.17 (1H

, t, J=7.74 Hz), 7.10-7.01 (3H, m), 6.84 (1H, d, J = 7.99 Hz), 4.35
(MH, t, J =4.99 Hz), 4.23 (2H, d, J = 5.99 Hz), 3.92-3.86 (1H, m),
3.40-3.35 (2H, m), 2.27 (3H, s), 1.62-1.46 (2H, m), 1.40-1.20 (4H, m)

, 1.38 (9H, s).
TF215-3 : 2-(N-tert-FT bF T HIR_J)F I /-6- ROF-N-(3-7
WABRYII)INFH VT IR (139) DERK

6-7 3 /-2-(N-tert-FT b FAWNRZIV)T I/ -N-(4-XFIRVIJ)ANF
HUTIR (126) ORDYICTRIS-2TESNAE6-7 I /-2-(N-tert-7 k
FOANRZII)TI/-N-@-2)FORVI))AFH 7T R (131) (4.0
2 9) AV, EEFI20TRRI10-3&BERROAEICELYIEEY39) (1.25 g,
INEK35%) BB ENTF7RELTEL, L&Y (139) OH NRFT—45 %
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BAIRICRT,
TH-NMR (DMSO-d6, 300MHz, & ; ppm) 8.39 (1H, t, J = 6.00 Hz), 7.38-7.3
1 (1H, m), 7.11-7,03 (3H, m), 6.94 (1H, d, J = 7.80 Hz), 4.38 (1H, t,
J = 5,10 Hz), 4.31-4,24 (2H, m), 3.94-3.87 (1H, m), 1.65-1.51 (2H, m
), 1.40-1.20 (4H, m), 1.39 (9H, s),

T3216-3 : 2-(N-tert-FT bF T HIR_J)F I /-6- ROF-N-(3-7

I IR IIIAFH YT IR (140) OEHR

6-7 3 /-2-(N-tert-FT M F U HILRZI) T I J-N-(4-XAFIRVIIJL)NF
Yo7 IR (126) ORDHYICITRI6-2TIELNA6-7 3 /-2-(N-tert-7 k
FUANRZIIVTI/-N-@B-T2ZURYIIIIAFH I TIR (132) (2.2
1 9) ZAW. EEFN20TIE10-3& ARRDFEICE YILEW(140) (692 mg,
INE3)) #JBTEINT 7 RELTRE, L&Y (140) OTH NMRF—4 %
LIFICERY,
TH-NMR (DMSO-d6, 300MHz, &; ppm) 8.39 (1H, t, J = 6.00 Hz), 7.66 (2H
, d, J =7.20 Hz), 7.55-7.34 (6H, m), 7.24 (1H, d, J = 7.50 Hz), 6.91
(1H, d, J = 7.80 Hz), 4.39-4.34 (2H, m), 4.07-4.00 (1H, m), 3.95-3.8
8 (1H, m), 1.65-1,50 (2H, m), 1.40-1.27 (4H, m), 1.37 (9H, s),
T#17-3 : 2-(N-tert-F bF T HIARZJ)FT I /-6-E ROF-N-(3-b
DINAOXFINVIIINEHF VT IR (141) DA
6-7 3 /-2-(N-tert-FT M F U HILRZI) T I J-N-(4-XAFIRVIIJL)NF
HYT7IR (126) ORHYICTRIT-2THELNE6-7 I /-2-(N-tert-7 b
FOANWRZIVITEI/-N-B-FYTNAOAFIRYININFH T IR
(133) (4.29 9) =AW, EREFII2OITRI-3EBHDOAEICL Y L&Y (141
) (885 mg, UN=21%) #BEBFENLT7 A& LTHEL, t&¥W (141) OIHN
MRF—4 ZLATICART .
TH-NMR (DMSO-d6, 300MHz, & ; ppm) 8.46 (1H, t, J = 5.85 Hz), 7.61-7.5

3 (4H, m), 6.93 (1H, d, J = 7.80 Hz), 4.44-4,30 (2H, m), 3.93-3.85 (1
H, m), 1.65-1.50 (2H, m), 1.40-1.30 (4H, m), 1.42 (9H, s),
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T510-4 : 2-(N-tert-T bFZHNRZN)T I /-6-(0-XF VR K=
WIN-(A-AFINVI)INEHVTI R (142) DEEK
TR10-3TESN/2-(N-tert-T hF T HIKRZJ) T I /-6-£ KOF-N-
(A=A FUNRUIIAFHYTIR (134) (1.699) #¥/OOx4 > (28
ml) (SRR L. BIEXY VY RIKZIL (853 mg) . IAXFILTI/EYIU(
43.3 mg), MUITFITIY (989 mg) %0 CTHA. =RTI. OBFEFERL
feo RIGRZED7OOXS Y (30 ml) THIRL. 10%7 TVERKAKR (100 m
1) . SBFRIEK (100 ml) THEFEL, BREZHKRES M) D LTELIE
L. 8%, 2B&REL. BEEY)VAHSIVISyYans5ssOv g
5714 — (REABE n-~F52 @ BRI FIL =60 : 400 5n-~FH 2
HEEE T F)L = 356 : 65) THEL. b&Y (142) (1.22 g, UNEE%) 2HE
Bk & L TEL, bEa#(142) OTH NMRF—4 ZLUTICRT
TH-NMR (DMSO-d6, 500MHz, &; ppm) 8.27 (1H, t, J = 5.74 Hz), 7.12 (2H

, d, J =848 Hz), 7.10 (2H, d, J = 8.48 Hz), 6.88 (IH, d, J = 7.49 H
z), 4.26-4.19 (24, m), 4.16 (2H, t, J = 6.49 Hz), 3.94-3.89 (1H, m),
3.15 (3H, s), 2.27 (3H, s), 1.68-1.50 (4H, m), 1.40-1.30 (2H, m), 1.3
9 (9, s),

TiE11-4 : 2-(N-tert-T bFT AIRZJIT I /-6-(0-X IV R FR=
WIN-(4-NFAORVIININFHVFTI R (143) DERK
2-(N-tert-7 hF L AIRZW) T I /-6-E ROAFT-N-(4- XA FIRVI)I)
ANEHVT IR (134) ORDYICIEIN-3TRHELNEL2-(N-tert-T hF > H
WRZI)F7I /-6 ROFI-N-G-oLFaRvI)AFH Y F7I R (13
5) (1.109) #FB\W., EfEFI20DITRI10-4ERBABROAEICE YILEH(143) (1
.02 g, INET6%) H*ABEGKSE LTHEL, b&Y (143) O1H NMRF—4 %LU
TICRY,
'H-NMR (DMSO-ds, 500MHz, &; ppm) 8.36 (1H, t, J = 5.99 Hz), 7.29-7.26

(2H, m), 7.12 (2H, t, J = 8.73 Hz), 6.92 (1H, d, J = 8.48 Hz), 4.25
(1H, d, J = 5,49 Hz), 4.16 (2H, t, J = 6.49 Hz), 3.93-3.89 (1H, m), 3
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.15 (3H, s), 1.66-1.50 (4H, m), 1.40-1.30 (2H, m), 1.38 (9H, s),.
Ti212-4 : 2-(N-tert-T hNF ARV T I/ -6-(0-XF Y ZJLR=
JIW-N-(A-T IRV IIAXEH VT IR (144) OER

2-(N-tert-F P F AR T I /-6-£ ROFI-N-(4-RV I )L)~NFH
YT7IRB)DORDYICIRI2-3TIREON2-(N-tert-T M F T ARV
YT X /-6~ ROFT-N-4-T 2RV IINFH Y TI R (136) (1.04
9) AW, EEFI2OTRI0-4ERAKROAEICLYIEEY(144) (1.03 g,
INER83%) #HBERE LTHEL, a1 (144) OTH NMRF—4 & LU R IR
ER

H-NMR (DMSO-ds, 300MHz, & ; ppm) 8.39 (1H, t, J = 5,85 Hz), 7.65 (2H,

d, J =7.95Hz), 7.60 (2H, d, J = 8.10 Hz), 7.46 (2H, t, J = 7.50 Hz
), 7.38-7.33 (3H, m), 6.94 (1H, d, J =8.10 Hz), 4.32 (2H, d, J = 5.7
0 Hz), 4.18 (2H, t, J = 6.45 Hz), 3.98-3.91 (1H, m), 3.16 (3H, s), 1.
68-1.54 (44, m), 1.40-1.30 (2H, m), 1.40 (9H, s),

T7213-4 : 2-(N-tert-FT P F T HIRZJNVT I J-6-(0-XF VA=
W)-N-(4-tert-TFNRVIIIANFH VT I R (145) DERK
2-(N-tert-7 hF Y ANKRZNW) T I /-6-E RAOFT-N-(4-XFIRVI))
ANEHVT IR (134) ORDYICTREIZ-3TRHELONL2-(N-tert-T b F > H
IWRZJW)T I /-6-E ROFT-N-(4-tert-TFIRVIIJ)IAFH YT IR
(137) (1.129) =AW, EEFMI20TR10-4ERABDOAEICEL YEEH(145)
(875 mg, UNZFK65%) #HBEMFE LTHEE, L& (145) OTH NNRF—%
HLURICRT,

'H-NMR (DMSO-ds, 500MHz, & ; ppm) 8.28-8.25 (1H, m), 7.32 (2H, d, J =

7.99 Hz), 7.16 (2H, d, J = 8.48 Hz), 6.88 (1H, d, J = 8.48 Hz), 4.24-
4,21 (2H, m), 4,16 (2H, t, J = 6.49 Hz), 3.94-3.88 (1H, m), 3.15 (3H,
s), 1.68-1.48 (4H, m), 1.35-1.20 (2H, m), 1.38 (9H, s), 1.26 (9H, s)

Ti214-4 : 2-(N-tert-T hF L HIKRZWN)T I/ -6-(0-X 4V RIVK=




WO 2014/084298 73 PCT/JP2013/082011

[0249]

[0250]

JL)N-B-XFIRI)IINFH IR (146) ODERK

2-(N-tert-7 hF Y ANKRZNW) T I /-6-E RAOFT-N-(4-XFIRVI))
ANEHVT IR (134) ORDYICTRI4-3TRHELON2-(N-tert-T b F 2 H
WRZIW) T2 /-6-E ROFI-N-B-AFIRUYIIJV)ANFHUT IR (138)

(897 mg) #A\W, EFEFI2QDITIRI0-4-BHROAEICLYILEH(146) (83
3 mg, INFKT6%) EHEEEE L THERL, {b&¥ (146) D1H NMRF—4 % LA
TICRY,

'H-NMR (DMSO-ds, 500MHz, & ; ppm) 8.29 (1H, t, J = 5.99 Hz), 7.18 (IH,
t, J =7.49 Hz), 7.06-7.02 (3H, m), 6.90 (1H, d, J = 7.99 Hz), 4.24
(2H, d, J =5.99 Hz), 4.16 (2H, t, J = 6.49 Hz), 3.95-3.90 (1H, m), 3
.15 (3H, s), 2.27 (3H, s), 1.68-1.50 (4H, m), 1,40-1,30 (2H, m), 1.39

(9H, s),
TFE15-4 : 2-(N-tert-T bF S HNRZN)T I /-6-(0-XF >V ZINK=
WIN-B-NFAORVIININFHVTI RN (147) DERK

2-(N-tert-7 hF Y ANKRZNW) T I /-6-E RAOFT-N-(4-XFIRVI))

ANEHVT IR (134) ORDYICTEIS-3TRHELON2-(N-tert-T hF > h

WRZIIV) 7 /-6 ROFI-N-B-7iFdORVII)AFH Y FTI R (13

9) (1.259) #=FW, EEFN20TERI0-4EBAHEDAEICLYI1LEH147) (1

14 g, IXKT5%) #HBEEFE LTEL, t&¥W (147) OH NMRF—4 % 1L

TICRY,

'H-NMR (DMSO-ds, 300MHz, &; ppm) 8.41 (1H, t, J = 5.85 Hz), 7.38-7.31
(1H, m), 7.10-6.97 (4H, m), 4.37-4,22 (2H, m), 4.17 (2H, t, J = 5.85
Hz), 3.96-3.88 (1H, m), 3.16 (3H, s), 1.69-1.52 (4H, m), 1.40-1.29 (

2H, m), 1.39 (9H, s),

T5216-4 : 2-(N-tert-T bF S HNKRZN)T I /-6-(0-XAF >V ZIK=

WIN-B-T T ZNRUIN)INFHVTI R (148) DERK

2-(N-tert-7 M F L AIRZI)IT X /-6-E ROFI-N-(4- X FILXVI))
ANFH VT IR (134) ORDYICIFRIG-3TREON2-(N-tert-T b F B
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WIRZIW) T /-6-E ROFI-N-3-T 2RV INIANFH VY TIR (14
0) (692 mg) &R\, EHEHI2ODIRI0-4EBEHDOFEICLYILEY(148) (
632 mg, INEHT7%) =HBEMEE LTHEL, &Y (148) DIH NMRF—4 %
LIFICERY,

H-NMR (DMSO-ds, 300MHz, & ; ppm) 8.42 (1H, t, J = 5.85 Hz), 7.56 (2H,

d, J =7.50 Hz), 7.56-7.34 (6H, m), 7.24 (1H, d, J = 7.80 Hz), 6.98
(1H, d, J = 8.10 Hz), 4.44-4.29 (2H, m), 4.16 (2H, t, J = 6.30 Hz), 3
.98-3.91 (1H, m), 3.15 (3H, s), 1.70-1.55 (4H, m), 1.40-1.27 (2H, m),

1.37 (9H, s),

Ti#17-4 : 2-(N-tert-T b F L AIRZI)T I/ -6-(0-X IV R K=
JWIN-B-b ) IZNFAOXFINRVINIINFEFHVTIR (149) OEBK
2-(N-tert-7 hF L AIRZW) T I /-6-E ROAFT-N-(4- XA FIRVI)I)
ANEHVT IR (134) ORDYICTRIT-3TRHELN2-(N-tert-T b F 2 H
WRZIV) T /-6 ROFI-N-B-M) TNUFAOXFIRVII)INFSFY
7 IR (141) (885 mg) ZF\. EFEMN2QDIRE10-4&RBRDAEICEL YL
A¥1(149) (786 mg, INE74%) #HBEGKE L THE, &Y (149) OIH N
MRF—4 ZLATICART .

H-NMR (DMSO-ds, 300MHz, & ; ppm) 8.50 (1H, t, J = 6.00 Hz), 7.61-7.55

(4H, m), 7.01 (1H, d, J = 7.80 Hz), 4.45-4.30 (2H, m), 4.17 (2H, t,
J =6.30 Hz), 3.95-3.87 (1H, m), 3.16 (3H, s), 1.67-1.54 (4H, m), 1.3
5-1.27 (2H, m), 1.39 (9H, s),

T3210-5 : 2-(N-tert-FT bFHNAR_NIFT I /b-(bFVR-2-T =

W20 70RV=1-FZ /)N-U-AFIRVIIIANFH VT IR (150)
DEM

TRI0-4THELNZ2-(N-tert-T RF 2L ANKRZI) T I /-6-(0-XH% 2V R
BRI N-(G-AFNRYII)IANFH T IR (142) (152 mg) %N, N-I X
FILEINLTIR (0.8 ml) ICABEL. NSV R-2-7z=)Nvon7OEl
7Xv(232 mg) . mEENY) UL (125 mg) ZHNA. 40°CTI18. SBFEIER L
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s RIGRZY 70044 (20 ml) THRL. SFAMEHK (50 ml) . £2F]
BIEK (50 ml) THEL T, EAREF N DLTRIEL., 2B% K%
BHEL. BEBEEDVATNI Sy aA5L00%MNIS57 14— (REBE
soARbahsoOaRIbAe @ X5 =)L =80 : 1) THEEL. L&Y
(150) (119 mg, IXET3%) #FBBETFEIL 77 A& LTHRE, t&¥W (150) D
TH NMRDFT—4 ZLATICRT,
'H-NMR (DMSO-dg, 300MHz, & ; ppm) 8.25 (1H, t, J = 5.85 Hz), 7.22 (2H,
t, J =7.35Hz), 7.14-7.01 (7H, m), 6.85 (1H, d, J = 8.10 Hz), 4.30-
4,15 (2H, m), 3.93-3.85 (1H, m), 2.26 (3H, s), 2.22-2.17 (1H, m), 1.7
9-1.73 (1H, m), 1.61-1,45 (2H, m), 1.39-1.23 (4H, m), 1.38 (9H, s), 0
.96-0.90 (2H, m),

T11-5 : 2-(N-tert-T bF S HNKRZIWN)T I /-6-(bSVR-2-T =

o070V =-1-7 2 /)-N-(4- QWA ORVII))IANFH VT I K (151)
_DEHR

2-(N-tert-F M F 2 AIRZIW)T I /-6-(0-X &V ZIKRZIV)-N-(4-X F
WRVIIIANFH T IR (142) ORDYICIFEIN-4TE LN 2-(N-tert
T RFIVAHIVKRZIVIT I/ -6-(0-XF 2V ZRIVKRZIV)-N-(4-T LA ARV Y
WINFH TR (143) (152 mg) =RV, ERFN20TRE10-5&BEKROA
FEICLYIEEMU51) (130 mg, INET) Z2H8EBFEN T 7R E L THEL,
&Y (151) O1H NMROFT—4 ZLLFICRY, 'H-NMR (DMSO-d;, 300MHz, &
; ppm) 8.33 (1H, t, J = 6.00 Hz), 7.30-7.20 (4H, m), 7.14-7.08 (3H, m

), 7.04-7.01 (2H, m), 6.89 (1H, d, J = 7.50 Hz), 4.25 (2H, d, J = 4.8

0 Hz), 3.92-3.84 (1H, m), 2.22-2.16 (1H, m), 1.79-1.73 (1H, m), 1.60

-1.47 (2H, m), 1.39-1.17 (4H, m), 1.38 (9H, s), 0.96-0.90 (2H, m),
TF12-5 : 2-(N-tert-FT hFHNR_NIFT I /b-(bFVR-2-T =

IO 7a/80-1-7 2 ))-N-4-D 2 )R IJI)IIAXFH 7 R (152)
@A@
2-(N-tert-7 M FHILRZIIW)T I ) -6-(0-XH 2 2R IL)-N-(4-X F
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IWRYIIANFH YT IR (142) ORDYICIERI2-4TH 5N 7=2-(N-tert
“TRFDAIKRZWNITE)6-(0-X 5V RIVKRZI)-N-(4-T 2 IRV Y
WINFEHFUT7IR (144) (182 mg) ZAW., EFEFI120TIR10-5& BHRO A
EICE YEEW(152) (107 mg, IXEKS8Y) #HEBTFEILT 7 A& LTHEE,
1£&¥ (152) OIH NNRDF—4 #LUTFICRY, H-NMR (DMSO-ds, 300MHz, &
; ppm) 8.39-8.35 (1H, m), 7.64 (2H, d, J = 7.20 Hz), 7.59 (2H, d, J =
8.10 Hz), 7.46 (2H, t, J = 7.50 Hz), 7.38-7.32 (3H, m), 7.21 (2H, t,
J =7.35Hz), 7.09 (1H, t, J = 7.20 Hz), 7.03-7.00 (2H, m), 6.91 (1H
, d, J =7.80 Hz), 4.39-4.24 (2H, m), 3.97-3.88 (1H, m), 2.58-2.53 (2
H, m), 2.21-2.15 (1H, m), 1.79-1.73 (1H, m), 1.65-1.47 (2H, m), 1.40-
1.23 (4H, m), 1.39 (9H, s), 0.97-0.87 (2H, m),

T#13-5 : 2-(N-tert-T hF L AIRZJI)TE/)-6-(bSVR-2-T =

oo FonRr-1-73 J)-N-(4-tert-TFIRVIIIANFH VT IR (1
53) DA

2-(N-tert-7 FFZAILRZNWN) T X /-6-(0-X % >V ZIKRZIL)-N-(4-X F
IRV IINAFHFYT IR (142) ORDHYICTRIZ-4TELON2-(N-tert
~TREFVAINKRZI)TZ/-6-(0-X % > RI)LRZIV)-N-(4-tert-T FIL X
vIWIANFH T IR (145) (162 mg) ZRW. EfEFIT0DITRE10-5& Bk
DAZEICEYALEM(153) (99.1 mg, INFK56%) ZH/BTEIL I 7R ELTE
7=o 1tE¥ (153) @1H NMRDFT—4 LI FICRY, 'H-NMR (DMSO-dg, 300MHz
, &; ppm) 8.24 (1H, t, J = 6.00 Hz), 7.21 (2H, d, J = 8.40 Hz), 7.24

-7.10 (7H, m), 7.03 (2H, d, J = 8.40 Hz), 6.85 (1H, d, J = 7,80 Hz),
4,30-4.15 (2H, m), 3.93-3.86 (1H, m), 2.22-2.16 (1H, m), 1.80-1.73 (1
H, m), 1.60-1.46 (2H, m), 1.37-1.23 (4H, m), 1.38 (9H, s), 1.25 (9H,
s), 0.96-0.88 (2H, m),

TF14-5 : 2-(N-tert-FT hFHNR_N)IFT I /b6-(bFVR-2-T =

L0708 -1-F2 J)-N-B-XFILRII)IANFH T IR (154)
DERK
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2-(N-tert-F M F 2 AIRZIW)T I /-6-(0-X &V ZIKRZIV)-N-(4-X F
WRVIIIANFH T IR (142) ORDYICTFIEI4-4TE LN 2-(N-tert
T RFIVAHIVKRZIVIT I/ -6-(0-XF 2 ZRILIRZIV)-N-B-X FILRV D)l
INFH T IR (146) (152 mg) ZFW. EREFN20DITRE10-5& RO FE
ICEL YUbE(154) (110 mg, UNZE68)) #HBTFTEI T 7 RAELTHRE, 1k
&% (154) OTH NMNROF—4 #LATICTR T,
'H-NMR (DMSO-ds, 300MHz, & ; ppm) 8.27 (1H, t, J = 5.70 Hz), 7.38-7.01
(9H, m), 6.87 (1H, d, J = 7.80 Hz), 4.23 (2H, d, J = 6.00 Hz), 3.93-
3.86 (1H, m), 2.27 (3H, s), 2.22-2.16 (1H, m), 1.79-1.72 (1H, m), 1.6
1-1.45 (2H, m), 1.37-1.18 (4H, m), 1.39 (9H, s), 0.97-0.87 (2H, m),
TFE15-5 : 2-(N-tert-T bF S HNRZIW)T I /-6-(bSVR-2-T =

2070y -1-72 /)-N-B-ZNA ARV IIINFH VT I R (155)
_DER

2-(N-tert-7 FFZAILRZNWN) T X /-6-(0-X % >V ZIKRZIL)-N-(4-X F
WRYIINIAFHFYT IR (142) ORDYICTRI-4TE LN 2-(N-tert
“TRFDAIKRZWNITE ) -6-(0-X 5V ZIIVKRZI)-N-B-T 40>y
WINFEHFUT7IR (147) (152 mg) ZRAW., EFEFI0DTIRI0-5& BHRO A
EICE YAEEW(155) (117 mg, INZETY) #EHEBTFEILT 7 A& LTHEE,
1£&4% (155) DIH NMRDF—4 #LITFICRT, 'H-NUR (DMSO-ds, 300MHz, &
; ppm) 8.39 (1H, t, J = 6.00 Hz), 7.36-7.29 (1H, m), 7.22 (2H, t, J =

7.35 Hz), 7.31-7.01 (6H, m), 6.95 (1H, d, J = 7.80 Hz), 4.29 (2H, d,
J =5.70 Hz), 3.94-3.84 (1H, m), 2.21-2.16 (1H, m), 1.80-1.73 (1H,
m), 1.61-1.48 (2H, m), 1.39-1.22 (4H, m), 1.39 (94, s), 0.96-0.90 (2H
R

TF16-5 : 2-(N-tert-FT hF S HNR-NIFT I /b-(bFVR-2-T =

IO 7a/80-1-7 2 ))-N-B3-D 2= )R II)IIAXFH 7 I R (156)
_DERK
2-(N-tert-7 M FHILRZIIW)T I ) -6-(0-XH 2 2R IL)-N-(4-X F
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IRV IINIAFHFYT IR (142) ORDHDYICTRI6-4TE LN 2-(N-tert
“TRFDAIKRZWNITE)6-(0-X 5V RIIVKRZI)-N-B-Tz IRV Y
WINFEHFUT7IR (148) (179 mg) ZAW., EFEFI120TIR10-5& BHRO A
EICE YIEE(156) (128.2 mg, INZE69Y) ZHEBFEILT 7 RELTHEEL
- &% (156) M1H NMNRDF—4 % LI TFICRT, 'H-NMR (DMSO-ds, 300MHz,
8 ; ppm) 8.40-8.35 (1H, m), 7.65 (2H, d, J = 6.90 Hz), 7.55-7.08 (10H
, m), 7.01 (2H, d, J = 6.90 Hz), 6.91 (1H, d, J = 8.10 Hz), 4.36 (2H,
d, J =5.70 Hz), 3.96-3.88 (1H, m), 2.20-2.15 (1H, m), 1.79-1.72 (1H
, m), 1.65-1,47 (2H, m), 1.40-1.23 (4H, m), 1.37 (9H, s), 0.95-0.88 (
2H, m),

TF17-5 : 2-(N-tert-FT hFHNR_N)IFT I /b-(bFVR-2-T =

o700V =-1-73I J)-N-B-b ) ZINAOQXFIRYIIINEH VT
IR (157) DA

2-(N-tert-F M F 2 AIRZIW)T I /-6-(0-X &V ZIKRZIV)-N-(4-X F
IRV D IAFH VT IR (142) ORDYICTRRIT-4TELN7=2-(N-tert
“TRFDAIKRZWNITZ/)-6-(0-X 4> ZIJLKRZIL)-N-(3-K 1) 740X
FIRYIIANFHFY T IR (149) (167 mg) ZA\W. EREHFI120D TFE10-5
EBRRDITEICEL YALEH167) (118 mg, INZHK65)) ZHBTEIL T 7R E
LTHB~, & (157) OH NMROF—4 LI TFICRY, 'H-NMR (DMS0-d,,
300MHz, & ; ppm) 8.46 (1H, t, J = 6.00 Hz), 7.60-7.52 (4H, m), 7.22 (

2H, t, J =7.35 Hz), 7.13-7.01 (3H, m), 6.95 (1H, d, J = 7.80 Hz), 4.
36 (2H, d, J = 5.70 Hz), 3.92-3.86 (1H, m), 2,22-2.16 (1H, m), 1.79-
1.73 (1H, m), 1.61-1.49 (2H, m), 1.37-1.23 (4H, m), 1.38 (9H, s), 0.9
6-0.89 (2H, m),

Ti#10-6 : -7 /-6-(bS2-2-7x =) >oaFfanv-1-7 3 /)-
N-(A-XFIRYIINFH VT I RIGRRIE (158) DERK

Ti10-5TEon/=2-(N-tert-T hF 2 AILRZI) T I /-6-(MS5 2V R-2-
2020 7anv-1-FI J))-N-(-XFIRYII)IANFH U FTI R (
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150) (119 mg) #¥sO0OX% Y (2.0 ml) ITARBIHE, KT TINGEELT,

T FHUARKR®O.7 nl) ZMNZ. ERTLOFEERER UL, RIGKREZIRE

L. &% (158) (1.43 g, INFquant) ZEBT7EN T 7R ELTHEL, 1k
&% (158) M1H NNRF—4 LI TICTRT,

H-NMR (DMSO-ds, 300MHz, &; ppm) 9.54 (2H, s), 9.04 (1H, t, J = 5.70
Hz), 8.28 (3H, s), 7.34-7.13 (9H, m), 4.30 (2H, d, J = 5.70 Hz), 3.8
3-3.77 (1H, m), 2.98 (3H, s), 2.29 (9H, s), 1.81-1.54 (5H, m), 1,41-1
.23 (3H, m),

Ti#11-6 : -7 /-6-(b52-2-7x =) >oaFfanv-1-7 3 /)-
N-(4-Z) ARV D) )~nFH V73 R IRFEIE (159) DERK
2-(N-tert-F7 b F P ALKRZIW)IT I /-6-( SV R-2-7 =)o 070
IN=-1=-F X)) N-(4-AFNRYI)IANFHT7IR (150) ORDYICT
B11-5THEoNn2-(N-tert-T " F 2 ANKRZIWV) T X /-6-(MF 2V R-2-7

o)y oaFanv-1-7I ))N-4-70AAaRYINWINFH U T IR (
151) (130 mg) ZRA\. EMEFINODOIEI0-6& RERDAZEICE YWALEY(159)
(113 mg, UNZFquant) #EBTFEIL T 7R ELTEL, &Y (159) DIH
NMRF—4 & LA FICRT .
'H-NMR (DMSO-ds, 300MHz, & ; ppm) 9.54 (2H, s), 9.13 (1H, t, J = 5.85
Hz), 8.29 (3H, s), 7.37- 7.15 (9H, m), 4.40-4.27 (2H, m), 3.85-3.78 (
1H, m), 3.03-2.89 (3H, m), 1.83-1.54 (5H, m), 1.41-1.23 (3H, m),
TIi812-6 : =73 /-6-(bS>2-2-7x =) >oaFanv-1-73 /)-
N-(4-F T IRV DI))INFH VT3 R IRFEIE (160) DERK
2-(N-tert-F7 b F P ALKRZIW)IT I /-6-( SV R-2-7 =)o 070
IN=-1=-F X)) N-(4-AFNRYI)IANFHT7IR (150) ORDYICT
R12-5TclEon2-(N-tert-T hF 2 ANKRZIWV) T X /-6-(MF 2V R-2-7

- oa7anv-1-7I))-N-G-TJ xR III)ANFH U TIR (
152) (107 mg) %R\, EEFN20D TR10-6& BERRDAEHICE Y IEEH(160)
(100 mg, IXFEquant) 2EBEBTEIL I 7R ELTEL, 168 (160) DTH
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NMRF—4 & LA FICRT .
H-NMR (DMSO-ds, 300MHz, & ; ppm) 9.42 (2H, s), 9.10 (1H, t, J = 5.85
Hz), 8.26 (3H, s), 7.65 (4H, d, J = 8,10 Hz), 7.49-7.00 (10H, m), 4.4
5-4.33 (2H, m), 3.87-3.79 (1H, m), 3.04-2.90 (3H, m), 1.84-1.52 (5H,
m), 1.46-1.22 (3H, m),

Ti#13-6 : =73 /-6-(bS2-2-7x =) >oaFanv-1-7 3 /)-
N-(4-tert-T FI NV V) )~NFH VT3 R IRFEIE (161) DERK

2-(N-tert-FT MFLAILNRZW)TZ/-6-(NSVR-2-7xzZ)b>y070O
IN=1=-T 2 ) N-(4-AFNRVII)NFH T IR (150) OEHYICT
fR13-5c8bnr2-(N-tert-T ¥ 2 AILRZW) T /-6-(bS5 >V R-2-7
T O7any-1-7 2 J)-N-(d-tert-TFIRVIIJL)AFH VT
K (153) (99.1 mg) AR\, EREFIN20 TR10-6&RAEDFEICELYILEY
(161) (112 mg, IXFquant) #BEEBT7EL T 7 A& LTEL, t&Y (161)
DOTH NNRF—4 ZLLFICTRT,
'H-NMR (DMSO-dg, 300MHz, & ; ppm) 9.52 (2H, s), 9.01 (1H, t, J =5.70
Hz), 8.27 (3H, s), 7.37-7.17 (9H, m), 4.37-4.24 (2H, m), 3.83-3.76 (
1H, m), 3.05-2.89 (3H, m), 2.29 (9H, s), 1.79-1.54 (5H, m), 1.43-1.23
(34, m), 1.26 (9H, s),
I314-6 : 2273 /)-6-(bSVR-2-TJxz=)>oOFanRv-1-7X /)-
N-B-XAFNRVIIIANFH VTSI RTIBRIE (162) DERK
2-(N-tert-FT MFLAILNRZW)TZ/-6-(NSVR-2-7xzZ)b>y070O
IN=1=-T 2 ) N-(4-AFNRVII)NFH T IR (150) OEHYICT
R14-5c8bonr2-(N-tert-F X2 AILRZIV) T /-6-(MS5 >V R-2-7

=2y a7anv-1-72 J)-N-B-AFIRYII)ANFHVTI R (15
4) (110 mg) =R\, EHEFIO0DITIRI0-6ERROAERICLYEEH(162) (
107 mg, IXFquant) ZEBTENLT7 7 AELTHEL, {£E&Y (162) D1H M
RF—4 &LITFICTRT,

'H-NMR (DMSO-ds, 300MHz, & ; ppm) 9.36 (2H, s), 8.99 (1H, t, J = 6.00
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Hz), 8.23 (3H, s), 7.34-7.07 (94, m), 4.31 (2H, t, J = 5.85 Hz), 3.8
3-3.76 (1H, m), 2.98 (3H, s), 2.29 (9H, s), 1.78-1.52 (5H, m), 1,36-1
.24 (3H, m),

T7#816-6 : 2-73 /-6-(bS>2-2-7x=)>oaFanv-1-7 3 /)-
N-B-Z)bA ARV D) )~nFH VT3 R IRFEIE(163) DERK
2-(N-tert-FT MFLAILNRZW)TZ/-6-(NSVR-2-7xzZ)b>y070O
RU=1-T X ))N-(4-7 A ARV INIANFH YT IR (150) ORHYIC
TRI5-5THELNE2-(N-tert-T NF ARV T X /-6-(FZ5 2 R-2-

72zx)>o070/V-1-72 /)-N-@-7)FaRyII))ANFH T IR
(155) (117 mg) =R\, EREFN2D TIR10-6&RAHROFEICL Y ILEH (16
3) (111 mg, IX=:quant) #FEBF7EILT7RE LTHERL, &% (163) D1
H NMRF— 4 &L ICRT
'H-NMR (DMSO-ds, 300MHz, & ; ppm) 9.54 (2H, s), 9.13 (1H, t, J = 5.85
Hz), 8.29 (3H, s), 7.37- 7.15 (9H, m), 4.40-4.27 (2H, m), 3.85-3.78 (
1H, m), 3.03-2.89 (3H, m), 1.83-1.54 (5H, m), 1.41-1.23 (3H, m),
T316-6 : -7 /-6-(bSR-2-7x=)>onFaNV-1-F X /)-
N-(B-T T IRV V) )I~NFH VT3 R IGFEIE(164) DERK

2-(N-tert-FT MFLAILNRZW)TZ/-6-(NSVR-2-7xzZ)b>y070O
RU=1-T X ))N-(4-7 A ARV INIANFH YT IR (150) ORHYIC
TH16-6TlREbn2-(N-tert-T MF 2 AIRZI) T I /-6-(FN5 ¥ R-2-
72zx)>o070/80-1-72 ))-N-B-T )RV IIIV)ANFH VT IR
(156) (128 mg) %ML, EREFII2OITRI0-6&BEHOFEICLYILEY(16
4) (120 mg, IXZHquant) #HBTEIL T 7R &L THEL, L& (164) D1
H NMRF— 4 &L ICRT
H-NMR (DMSO-ds, 300MHz, &; ppm) 9.51 (2H, s), 9.15 (1H, t, J = 5.70
Hz), 8.29 (3H, s), 7.67-7.16 (14H, m), 4.50-4.37 (2H, m), 3.89-3.79
(1H, m), 3.03-2.88 (3H, m), 1.84-1.53 (5H, m), 1.44-1.22 (3H, m),
Ti#17-6 : =73 /-6-(b52-2-7x =) >oaFfanv-1-7 3 /)-
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N-B-F YU IZINAOXFINRVIIIANFH VT I RTIEMIE(165) DERK

2-(N-tert-FT X AIRZN) T /-6-(NSVR-2-7xz=)b> o070
IN=1=-T7 2 ))N-(4-7 ) AORVIIINFH T IR (150) ORDHYIC
TRI7T-5THELN2-(N-tert-T FF 2 HIRZIV) T I /-6-(bF > R-2-
Jx=)on7anv-1-72/)-N-3-F) ZIbAOXAFRYDIV)ANFY
Y72 R (167) (118 mg) ZRA\W., EREFN20DTEI0-6ERBRDAEICELY
& (165) (113 mg, YXHquant) ZHETFEIL T 7 RE LTEL, tEW
(165) MTH NMRF—4 & LIFICTRT,

'H-NMR (DMSO-dg, 300MHz, & ; ppm) 9.47 (2H, s), 9.22 (1H, t, J = 6.00

l

Hz), 8.28 (3H, s), 7.66-7.56 (4H, m), 7.34-7.17 (5H, m), 4.52-4.38 (
2H, m), 3.89-3.82 (1H, m), 3.04-2.91 (3H, m), 1,83-1,53 (5H, m), 1.43
-1.24 (3H, m),

Ti210-7 : 2-[N-(4-F 2 ZWARYEVANKRZIVITF I /-6-(FS5 >V R-2

-2z 070/80-1-FX/)N-(U-XFIURVIIINEFHVFTIR

1ehgte (EFEHI12, NCD31) D&
TRI0-6TR/LNE2-TI/-6- (MY R-2-7z )by 7anRv-1-7
/) N-(A-AFIRYIIINFH YT I RZIGERIR(158) (114 mg) %N, N
“UAFNRINALT IR (2.0 ml) (TIARRL. PyBOP (174 mg) . MU FI
77XV (60.0 mg) . &7 IIREEEE (60.8 mg) ZMMA. =R TI4EFE
B L, RIGRZ>Y /700X (20 ml) THIRL. SEHMEZHK (60 ml)
. BERIRIRK (60 ml) TH&HEL T, EKRES MY DLTEREL., 5B
. ADREIKSTANEBEB T FILARTHM Lz, PRLAEEKRZEMEL.
BBEEVVAFNI Sy ah5L0%MN 57 14— (BREBE sO00K
WLhso0O0FRNML 0 A5 /=)L =97 : 3) THREL. EEBT7ELT 7
1§72(79.4 mg, INF52%) . FEONLTENT7RED7OQX S -Y
IFLI—FTILHLER/EL. L&Y (EEHMI2, NCD31) ZHBEHFEELT
87, L& (EREHI12, NCD31) DFEi=. TH NMR, 13C NMR, MS (FAB). T
RO T—F LU TFICRT,
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Ah117-118 C
'H-NMR (CD,0D, 300MHz, &; ppm) 7.96 (2H, d, J = 8.40 Hz), 7.73 (2H, d
, J =8.10 Hz), 7.66 (2H, d, J =8.10 Hz), 7.47 (2H, t, J = 7.50 Hz),
7.41-7.10 (10H, m), 4.65-4.60 (1H, m), 4.37 (2H, s), 3.17 (2H, t, J
= 7.80 Hz), 2.99-2.92 (1H, m), 2.49-2.42 (1H, m), 2.29 (3H, s), 2.01-
1.74 (4H, m), 1.61-1.45 (3H, m), 1.37 (1H, q, J = 7.00 Hz)
13C-NMR (CD;0D, 300MHz, &; ppm) 174.1, 170.1, 146.1, 141,2, 139.3, 138
.1, 136.8, 133.8, 130.2, 130.1, 129.8, 129.2, 128.6, 128.2, 128.1, 12
7.5, 55.1, 44,0, 39.1, 32.6, 26.8, 24.2, 22.6, 21.6, 13.5
HRMS calcd. for CuHuON; (MH-CL-), 546.3121, found, 546.3117Anal. Calcd
. for CyHiClON,.5/7H20: C, 72.66; H, 7.02; N, 7.06. Found: C, 72.53;
H, 6.75; N, 7.08,

TFE1N-7 : 2-[N-4-T 2RV VFBVHINRZIVIT I/ -b6-(FS5 V22

-2z )03 oaZ7anv-1-73 )-N-4-INF ARV I )IANFH VTS
bigEeiE (iefI13, NCD32) DERL
2-72/6-(F5VR-2-0z)>oO07ORV=-1-7 3 J)-N-(4-X F LN
VIUIANFH T I RITIERIE(158) ORDYICIRIN-6TELN2-
Jb6-(rSvR-2-7zzZ)>oO7QnRv-1-72 /)-N-(4-T)LFaRVY
WANFH 73 RTIREIE(59) (124 mg) 2V, EEFN20DTIZ10-7&
FARROFERICEY., BEBTEILI 7 A%EB7 (66.1 mg, IXNFK4L0%) ., 85N
EPENI7RES/OQXAIV-VIFLII—FTIHSBHERL. &Y (
EHERFI13, NCD32) #HBEERE LTHEL, baW (EREH)13, NCD32) DFt
. TH NMR, 13C NMR. MS (FAB), JTHREOMDT—4 L TFICHAT, Bim95-9
6°C

'H-NMR (CD,0D, 300MHz, & ; ppm) 7.96 (2H, dd, J = 8.40 Hz), 7.74 (2H,

dt, J = 8.40 Hz), 7.67 (2H, dt, J = 7.20 Hz), 7.47 (2H, tt, J = 7.50
Hz), 7.41-7.14 (8H, m), 7.03(2H, tt, J = 8.85 Hz), 4.64-4,59 (1H, m),
4,39 (2H, s), 3.16 (2H, t, J = 7.65 Hz), 2.95-2.90 (1H, m), 2.46-2.3
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9 (1H, m), 2,04-1.73 (4H, m), 1.63-1.42 (3H, m), 1.36 (1H, q, J = 7.1
0 Hz)
3C-NMR (CD,0D, 300MHz, & ; ppm) 174.2, 170.1, 165.1, 161.9, 146.0, 141
.2, 139.5, 136.0, 135.9, 133.8, 130.5, 130.4, 130.1, 129.8, 129.2, 12
8.1, 128.1, 127.4, 116.3, 116.0, 55.2, 43.4, 39.2, 32.5, 26.9, 24.2,
22.6, 13.6HRMS calcd. for CssHyFON; (MH-CL-), 550.2870, found, 550.2875
Anal. Calcd. for CgHs,CLFON;.5/8H20: C, 70.37; H, 6.45; N, 7.03. Found
: C, 70.36; H, 6.14; N, 7.15,

T#212-7 : 2-[N-(4-P 2 IRV EVAINKRZW)IT I /) b6-(hFVR-2

-2z )00 7an8v-1-FI ))-N-4-Tx IR TVIVIANFH VTS
NIEERIE (EME{I14, NCD34) DEHK

2-72/6-(F5VR-2-0z)>oO07ORV=-1-7 3 J)-N-(4-X F LN
VIUNINFH YT I RIBRIE(158) ORHYICTEI2-6THELNEZ2-T X

J6-(MSVR-2-7x=Z)0>o070NRV-1-FXJ))-N--TzZ)RVY
WINFH T3 RTIRFEIR(160) (100 mg) =MW, EREFAN20TRE10-7&
BHROFBEICELY., BBT7ENT 7 A%11F7K (105 mg, IXX82%) . BoNi
FELIZ7REZJIVOQAAIV-VIFII—TIHLBERERZL. &Y (E
HEBI14, NCD34) Z=HEBEERE LTHEL, &Y (EMERFI4, NCD34) DFts
. TH NMR, 13C NMR, MS (FAB), THEAMDT—F EZUTICRY, BAR139-14
0°C
H-NMR (CD,0D, 300MHz, & ; ppm) 7.97 (2H, d, J = 7.80 Hz), 7.73 (2H, d
, J =8.40 Hz), 7.66 (2H, dt, J = 7.20 Hz), 7.57 (4H, tt, J = 7.20 Hz
), 7.49-7.13(13H, m), 4.68-4.63 (1H, m), 4.46 (2H, s), 3.19-3.12 (2H,
m), 2.95-2.90 (1H, m), 2.48-2.41 (1H, m), 2.03-1.75 (4H, m), 1.59-1,
44 (3H, m), 1.35 (1H, q, J = 7.00 Hz)3C-NMR (CD,0D, 300MHz, & ; ppm) 1
74.2, 170.1, 146.1, 141.1, 141.5, 141.2, 139.3, 139.1, 133.8, 130.1,
129.9, 129.8, 129.3, 129.2, 128.4, 128.2, 127.9, 127.5, 55.2, 43.9, 3
9.1, 32.6, 26.8, 24.2, 22.6, 13.5HRMS calcd. for C,H,0N; (MH-CL-), 608
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. 3277, found, 608.3279Anal. Calcd. for C,H,CLON,.4/5H20: C, 74.76; H,
6.67; N, 6.38. Found: C, 74.54; H, 6.49; N, 6.63,
TF213-7 : 2-[N-U- Tz )RV TV HIARZIV)]IFT I /-6-(ASV -2

-Z2x-)L>oa7o/i8r-1-7 3 J)-N-(4-tert-TFIRI)IL)IANFH VT

T RMY 77 OFFERIE (SEHE{]15, NCD35) DERK

-7 32 )-6-(hSvR-2-7xzZ)0>070/18-1-7 3 J)-N-(4-A F IR
VINIANFH YT I RITIEREIE(158) ORDLYICTRI-6TELNFL2-T I

oo 7a/n8v-1-73 J)-N-(4-tert-TFIL R

J6-(MSVR-2-7x
vIIANFH YT I NITIERIE(161) (96.1 mg) &ALV, EREGII20D TR0
“TERABROFEICEY, BBTEIL T 7 A%E (107 ng, IXE66%) ., 55
NE=7EILT 7 A%EHPLCTHREEL L (Gradient (IV)) . &% (EHEHI15, NC
D3B) ZWMBETEI T 7 RELTR/E, LEY (EREHI5, NCD35) DI1H NMR,
13C NMR, MS (FAB), JTHROMDT—4 ZLATICTRT,
'H-NMR (CD,0D, 300MHz, & ; ppm) 7.95 (2H, d, J = 7.80 Hz), 7.73 (2H, d
t, J = 8.40 Hz), 7.66 (2H, dt, J = 6.90 Hz), 7.47 (2H, tt, J = 7.35 H
z), 7.41-7.14(10H, m), 4.66-4.61 (1H, m), 4.38 (2H, s), 3.18 (2H, t,
J =6.90 Hz), 2.98-2,92 (1H, m), 2.48-2.41 (1H, m), 2.02-1,74 (4H, m)
, 1.62-1.44 (34, m), 1.37 (1H, q, J = 7.00 Hz), 1.28 (9H, s)
C-NMR (CD,0D, 300MHz, & ; ppm) 174.1, 170.1, 151.4, 146.1, 141.2, 139
.3, 136.8, 133.8, 130.1, 129.8, 129.2, 128.4, 128.2, 128.1, 127.5, 12
6.5, 55.1, 43.9, 39.1, 35.3, 32,6, 31.8, 26.7, 24.2, 22.5, 13.5HRMS ¢
alcd, for CagHas0N; (MH-CF,C00-), 588.3590, found, 588.3586HPLC tz= 23.9
9 min (Gradient (V), purity 100%),

Ti214-7 : 2-[N-(4-F 2 ZWARYEVANRZIVITF I /-6-(FS5 >V R-2

-2z )08 7anR80-1-7 3 /))-N-B-XFIRVIIINEH VT IR
1ERgE (2116, NCD36) DA

2-72/6-(F5VR-2-0z)>oO07ORV=-1-7 3 J)-N-(4-X F LN
VIWIANFH YT I RTEREIE(58) ORDYICTRI4-6TELNL2-T I
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J6-(FSVR-2-7x=Z0>o07QNRU-1-7 2 J)-N-B-AFIRVI)I
INFH T I RITIRRIE (162) (105 mg) ZFA\W. REFN20IE10-7&£F
BROAFEICELY, BBTEINT 7 XA %G/ (106 mg, IXEKTE)) , "FoNT
ELT7REVHIVOAQARXA Y V-VIFILI—FIHhOBERL. tEY (i
#16, NCD36) =HEBEHE LTHL, {b&Y (EHEHI16, NCD36) DR, 1
H NMR, 13C NMR, MS (FAB). THROMDT—4 LI FICRT ., RBim101-103C
'H-NMR (CD,0D, 300MHz, & ; ppm) 7.96 (2H, d, J = 8,10 Hz), 7.73 (2H, d
, J =8.40 Hz), 7.66 (2H, d, J = 6,90 Hz), 7.47 (2H, tt, J = 7.35 Hz)
, 7.41-7.03 (10H, m), 4.66-4.61 (1H, m), 4.38 (2H, s), 3.18 (2H, t, J
= 7.05 Hz), 2.97-2.92 (1H, m), 2.48-2.42 (1H, m), 2.29 (3H, s), 2.04
-1.74 (4H, m), 1.61-1.44 (3H, m), 1.36 (1H, q, J = 7.00 Hz)
C-NMR (CD,0D, 300MHz, & ; ppm) 174.2, 170.0, 146.0, 141,2, 139.7, 139
.3, 133.8, 130.1, 129.8, 129.5, 129.2, 128.9, 128.2, 128.1, 128.1, 12
7.5, 125.6, 55.2, 44.1, 39.1, 32.5, 26,7, 24.2, 22.5, 21.5, 13,5HRMS
calcd. for CgH,0N; (MH-CL-), 546.3121, found, 546.3125Anal. Calcd. for
CseHioCLON; . H20: C, 72.04; H, 7.05; N, 7.00. Found: C, 72.01; H, 6.94;
N, 7.16, .
Ti216-7 : 2-[N-(4-FT T ZWARVYEBVANKRZIVIF I /6-(FS5VR-2

-J2x-)L>oa7anky-1-FI /)-N-@-2)daRyIJIIAEH VTS
KiEFLIE (EREF|17, NCD37) DA

-7 /)-6-(b5VR-2-7xZ)> o070V -1-7 X J)-N-(4- A F LR
VIUWINFH YT I RAUGEEIE (158) ORHYICTEIS-6THELNEL2-T X
Jb6-(rSvR-2-7zzZ)0>oO7QnRv-1-72 /)-N-3-7)LAaRVY
WINFH U7X RITIEERIR(163) (111 mg) AW, EfEMI120ITE10-7T&

BHROFEICELY., BEBTENLT 7 A%1F/ (78.8 mg, INZ:54%) , BoHh

FP7EILT 7 A%HPLCTHEEL L (Gradient (IV)) . b8 (EHEHI17, NCD3
7) EB|MBTENT7RELTEL, £E&W (EREHI17, NCD37) D1H NMR, 1
3C NMR, MS (FAB). #EDT—4¥ ZLATIIRT,
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'H-NMR (CD,0D, 300MHz, & ; ppm) 7.96 (2H, d, J = 8.10 Hz), 7.73 (2H, d
t, J = 8.40 Hz), 7.66 (2H, d, J = 7.80 Hz), 7.47 (2H, tt, J = 7.20 Hz
), 7.41-6.93 (10H, m), 4.67-4,61 (1H, m), 4,44-4,42 (2H,m), 3.22-3.16
(2H, m), 2.99-2.92 (1H, m), 2.48-2.41 (1H, m), 2,07-1.72 (4H, m), 1.
65-1.44 (3H, m), 1.37 (1H, q, J = 7.10 Hz)"3C-NMR (CD,0D, 300MHz, &; p
pm) 174.3, 170.1, 166.0, 162.8, 146.0, 142.9, 142.8, 141.2, 139.3, 13
3.8, 131.4, 131.2, 130.1, 129.8, 129.2, 128.1, 128.1, 128.1, 127.4, 1
24,3, 124,2, 115,3, 115,0, 115,0, 114,7, 55,1, 43.6, 39.0, 32.4, 26.7
, 24,2, 22,5, 13.4
HRMS calcd. for CisHi;FON; (MH- CF,C00-), 550.2870, found, 550.2868HPLC
tp= 13.35 min (Gradient (VI), purity 98.0%),
TH816-7 : 2-[N-(4-T 2 2RV EVHIRZWV)]IT I /-6-(bFV R-2

-J2x=-)>2a7anRkv-1-FI ))-N-@-Tx IR II)LIAXEH VT
RiefRie (EHEF]18, NCD39) D&

2-72/6-(F5VR-2-0z)>oO07ORV=-1-7 3 J)-N-(4-X F LN
VIUWNIANFH T I RITIEERIE(158) ORDHYICIIR16-6TIHELN/2-
Jb6-(rSvR-2-7zzZ)0>oO7QRV-1-7X /)-N-3-TzZIRVY
IWNFH 73 RITIREEIE(164) (120 mg) 2RV, EREFI20DITFR10-7&
EHROFEICELY., BBETEILT 7 A%&F7HL (145 mg, INZKMY) , BHNhi
TEILT 7 A&HPLCTHEELL (Gradient (IV)) . {b&%¥ (EMEH118, NCD39)
ZEBTENTI 7 RELTERL, &Y (EH#EHI8, NCD39) D1H NMR, 13C
NMR. MS (FAB), #MEDT—4 ZLUTICRT,

'H-NMR (CD,0D, 300MHz, & ; ppm) 7.94 (2H, d, J = 7.80 Hz), 7.70 (2H, d
, J =7.80 Hz), 7.65 (2H, dt, J = 6.90 Hz), 7.71-7.12 (17H, m), 4.67-
4,62 (1H, m), 4.50-4,48 (2H, m), 3.16-3.11 (2H, m), 2,93-2.88 (1H, m)
, 2.46-2.39 (1H, m), 2.05-1.72 (4H, m), 1.63-1.42 (3H, m), 1.35 (1H,
q, J = 6.90 Hz)'3C-NMR (CD,0D, 300MHz, &; ppm) 174.3, 170.0, 146.0, 14
2.8, 142.2, 142.2, 141,2, 140.5, 139.2, 133.7, 130.1, 129.9, 129.8, 1
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29.2, 128.4, 128.1, 128.1, 128.1, 128.0, 127.5, 127.4, 127.0, 126.9,
55.2, 44.1, 39.0, 32.4, 26.7, 24,2, 22.5, 13.4HRMS calcd. for CyH.0.N,
(MH- CF,C00-), 608.3277, found, 608.3273HPLC t;= 22.67 min (Gradient (
V), purity 100%).

TH8I17-7 : 2-[N-(4-T 2 2RV EVHIRZWV)]IT I /-6-(bFV R-2

—2x=2)> o070 -1-F I /)-N-3-b ) TINAOARAFILNYTJ)N
¥ 73 RIGERIE (EMEf19, NCDA1) DERK
-7 /-6-(b5VR-2-7zzZ)0>o2O07AQNY-1-F7 I /)-N-(4-X FILR
VIIIANFH YT I R2UEEEIE (158) ORDbYICTRIT-6THELN2-
J6-(hZvR-2-7z=)0>sO7any-1-73 /)-N-3-~r) 740X
FIRYI))ANFH 7 RITIEEIE(165) (113 mg) ZFAW, EREHFI20
TRI0-TERBROFEICELY, BETEINT 7 A %G (84 mg, UXNZE60%)
o BONETENI7RAEIVOOAY Y-YIFILI—TIHOBIER
b&¥ (EREHI9, NCDA) %A REBEEE L THE, bEaW (EREFI9, NCD
41) DOFRR. TH NMR, 13C NMR, MS (FAB), MIEDT—4 ZLUTICTHT, M=
129-130°C

'H-NMR (CD,0D, 300MHz, & ; ppm) 7.96 (2H, d, J = 7.80 Hz), 7.74 (2H, d
t, J = 8.40 Hz), 7.67 (2H, d, J = 6.90 Hz), 7.59-7.15 (12H, m), 4.67-
4,62 (1H, m), 4,50 (2H,s), 3.22-3.16 (2H, m), 2.98-2.93 (1H, m), 2.47
-2.40 (1H, m), 2.03-1.73 (4H, m), 1.63-1.35 (4H, m)

3C-NMR (CD,0D, 300MHz, & ; ppm) 174.5, 170.2, 146.1, 141.5, 141.3, 139
.3, 135.6, 134,5, 133.8, 132.4, 132.1, 131,7, 131.3, 131.1, 130.4, 13
0.1, 129.8, 129.3, 129.2, 128.2, 128.1, 128.1, 127.5, 125.2, 125.2, 1
25.1, 125.0, 125.0, 55.3, 43.7, 39.1, 32.4, 28.2, 26.8, 24,3, 24.2, 2
2.5, 13.5HRMS calcd. for CsHyFi0,N; (MH- CLl-), 600.2838, found, 600.283
4HPLC t; = 15.07 min (Gradient (VI), purity 95.2%),

<EREFI20, 2107 =)o 0 TAENT I VFEBEOER>

EREFI20, 2107 =2/ OFOELT I VEEFETROEMIL— M
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NH,
0 0
0 R

NHBoc . . NHBoc
_~_-NHBoc R, EJH S~ Piperidine EJH SN
Ho Et;N, EDCL, HOBt, DMF NHFmoc CH,CI NH,
NHFmoc N, 3 t, R; 2Ll gy
R, R,
166 167:R,=Cl, R;=H 169:R, =Cl, R=H
168:R, =H, Ry=Cl 170:R,=H, Ry=Cl
[0} 0 o
HOJ\@\ E)H"\\\/\/NHBDC E)H"‘\\/\/NHI
Ph R{ HN. 0 HCl R HN. -0
E4N, PyBop, DMF R; 1,4-dioxane, CH,Cl, R,

Ph Ph
171:R,=Cl, Ry=H 173:R;=Cl, R,=H
172:R;=H, R;=CI 174:R; =H, R,=Cl

0 0
OH
s)k‘ N EJH \/\/OMS
NaNO,, acetic acid R; HN. 20 MsCl, DMAP, Et;N Ry HN_.O
H,0, MeCN R, CH,Cl, R,
Ph Ph
175: R, = Cl, R;=H 177:R,=Cl, Ry;=H
176: Ry =H, R;=Cl 178 :R,=H, R, =Cl
0
H
e ot
H,N H un_o
- . Rj
K,C0;, DMF Ry
Example 20 (NCD33): R, =CLLR;=H
Example 21 (NCD38) : R, = H, R; = Cl]

P

[0277] I#218-1 : 6-( N-tert-F F XS AWK W) T I /-2-(N-F)LA L ZJL X
bESHNARZINNTI/-N-A-20ORVVIIANFHVTIR (167) OF
BX
N-a-ZIALZILA NEFTAHILRZIL-N-g-tert-T b F T HIKRZI)L-1-1)
v (166) (5.01 g) &N, N-I X FILRIVLT IR (75 ml) (IT7AfE L. EDC
I-HCL (2.53 g) . HOBt (1.73 9) . MUTFIF7IY (1.30 9) . 4-7 O
AXRYIIIT IV (1.81 g) ZMA. ERTI2.50EER LE, RIGKRE Y
OO®RL L (150 ml) THIRL. K (600 ml) . SIFIEEK (300 ml) | £
MBIEK (300 ml) THEL T, EAKRES M) DLTELEL., 21BE&. 5
WERBMEL. BEEVVASLISYYahS LA NI 5T7 14— (B
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B sOOFRLANS 00K A ¢ XH /=)L =80 : 1 TH&EL., 1t
A (167) (2.92 g, INFK46%) #HBEEE LTHEL, &% (167) OIH
NMRF—4 %A FICTRY . 'H-NMR (DMSO-ds, 300MHz, & ; ppm) 8.54-8.52 (2H
, m), 8.02 (2H, d, J = 8.40 Hz), 7.80-7.73 (4H, m), 7.53-7.36 (5H, m)
, 7.29 (2H, d, J =8.70 Hz), 6.80 (1H, t, J = 5.40 Hz), 4.49-4.41 (IH
, m), 4,29 (2H, d, J = 6.00 Hz), 2.93-2,86 (2H, m), 1.82-1.71 (2H, m)
, 1.42-1.26 (4H, m), 1.35 (9H, s),

TF19-1 : 6=( N-tert-FT bFLHIRIJIIFTI /-2-(N-T )AL =)L X
XS HINRZDIVNTFI/-N-@-20ARVYIIIAFHVFTIR (168) OF
BX
3-/OONRyIIITIV(1.82 9) =AW, ERFI200ITR18-1&BHROFEE
i YibEY (168) (1.99 g, INE31%) ZHEBEEKE LTHEL, &YW (16
8) MH NMRFT—4 =LA FICRT,

'H-NMR (DMSO-ds, 300MHz, & ; ppm) 8.57-8.54 (2H, m), 8.03 (2H, d, J =

8.40 Hz), 7.80-7.73 (4H, m), 7.53-7.21 (74, m), 6.80 (1H, t, J = 5,70
Hz), 4.48-4.41 (1H, m), 4.32-4.29 (2H, m), 2.93-2.87 (2H, m), 1.82-1
.74 (2H, m), 1.42-1.27 (4H, m), 1.35 (9H, s),
T#18-2 : 6-( N-tert-FJ XL HIRZJIFT I /-2-7 3 /-N-(4-4 0O

OV IIANEHF VT I R (169) DA

6-( N-tert-FT b FANRZI)T X /-2-(N-TILF L ZIL A MFZ AR
ZIVTI/-N-(4-o0ORVYIWINFH YT IR (167) (2.92 9) #2070
x4y (50 ml) ITEBEL. EXYTY (10 ml) ZiA. EET25EIR
Bl RBREINRL—4—TRIEL. BBEEZSVATILIZv>aR
L0 MN/574— (BEBAE 700KLLAANSO0KIL @ X4
J—IL =50 : 1 THEEL., 1t&% (169) (1.20 g, INZFK66%) #EEET EIL
T77RAELTEHEE, 6% (169) ®TH NMRF—4 LI TICRY ., 'H-NMR (DMS
0-ds, 300MHz, &; ppm) 8.40-8.35 (1H, m), 7.38 (2H, d, J = 8.40 Hz), 7

/1]

.27 (2H, d, J = 8.10 Hz), 6.80-6.74 (1H, m), 4.26 (2H, d, J = 5.70 Hz
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), 3.16-3.12 (1H, m), 2.91-2.85 (2H, m), 1.90-1.78 (2H, m), 1.64-1.51
(1H, m), 1.42-1.24 (3H, m), 1.37 (9H, s),
T5219-2 : 6-( N-tert-F h* > ANKRZJI)T

ORYIIINFEHVTI R (170) OEEK

/J=2-72/-N-3-70

/1

6-( N-tert-FT b FANRZI)T X /-2-(N-TILF L ZIL A MFZ AR
ZIVTI/N-G-o0aRyINIAFH YT IR (167) ORDHYIT6-( N-
tert-7 b FZANRZIVIT I /-2-(N-TILA L ZIL A NFAIKRZIV)T
T/-N-3-70aRVIIIIANFHITIR (168) (1.99 g) #HW., EHEH
20D TRR18-2&EEHOAEICLY LAY (168) (1.05 g, INK8EY) =#HEBT
EILT7RELTER, & (170) OTH NMRF—4 %LU TICRT,
H-NMR (DMSO-ds, 300MHz, & ; ppm) 8.40 (1H, t, J = 5.85 Hz), 7.73-7.63
(4H, m), 7.22 (1H, d, J = 7.20 Hz), 6.76 (1H, t, J = 6.00 Hz), 4.63
(2H, d, J = 5.70 Hz), 3.26-3.20 (1H, m), 2.91-2.85 (2H, m), 1.84 (2H,
s), 1.61-1.51- (1H, m), 1.37-1.23 (3H, m), 1.37 (9H, s),

T7218-3 : 6-( N-tert-F bFSHNRZJIT I /-2-(4-T =N~V
VAHNKRZIITI/-N-G-20axyIIIANEH VT IR (71) OERK
6-( N-tert-F b X ANRZIV) T /-2-72X/-N-4-y0ORV I
FHUFTIR (169) (1.20 g) &N, N-U X FILRIL LTI R (16 ml) ITA
fi2 L. EDCI - HCL (746 mg) . HOBt (526 mg) . MY I FI 7 I (658 mg)
AT VREBEE (771 mg) HMMA. ERTI2EERERLE, RIEEE
o00mRJb L (150 ml) THRLU. K (600 ml) . gAFIEHK (300 ml) |
BEFRIEK (300 ml) THAEL T, EKBEFT M) D LTREL, 8%,
PHERBL. MEEYATLNISYv ah5L703MNIS5714— (B
FAE /008 AS 00FINA + X5 =)L =97 : 3) THREL.
b&f (171) (1.46 g, INZK82%) ZHBEMGFE LTHE, &% (171) DI
H NVRF—4 LA FICTRT,

'H-NMR (DMSO-ds, 300MHz, & ; ppm) 8.54-8.52 (2H, m), 8.02 (2H, d, J =

8.40 Hz), 7.80-7.73 (4H, m), 7.53-7.36 (5H, m), 7.29 (2H, d, J = 8.70
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Hz), 6.80 (1H, t, J = 5.40 Hz), 4.49-4.41 (1H, m), 4.29 (2H, d, J =
6.00 Hz), 2.93-2.86 (2H, m), 1.82-1.71 (2H, m), 1.42-1.26 (4H, m), 1.
35 (9H, s),

T#19-3 : 6-( N-tert-FT hFT AIRZJ)TZI/)2-(4-TJ IRV E
VHNKRZIVTI/-N-@-20ARVYVIIAFH Y FTI R (172) QEBK

6-( N-tert-F b X ANRZIV) T /-2-72X/-N-4-y0ORV I
FHUTIR (169) (1.20 g) ORHYIT6-( N-tert-T MF T HILERZIL)

TI/-2-7X/-N-3-700RVYIIIIANFHYTIR (170) (1.05 g) %
AWV, EREFI200 TR18-3& AHROAEICK YIEEM(172) (1.10 g, IXZKT0
% =8BEEE LTHEE, &M (172) OH NMRF—4 ZLUATICRT,
'H-NMR (DMSO-ds, 300MHz, & ; ppm) 8.57-8.54 (2H, m), 8.03 (2H, d, J =
8.40 Hz), 7.80-7.73 (4H, m), 7.53-7.21 (7H, m), 6.80 (IH, t, J = 5.70
Hz), 4.48-4.41 (1H, m), 4.32-4.29 (2H, m), 2.93-2.87 (2H, m), 1.82-1
.74 (2H, m), 1.42-1.27 (4H, m), 1.35 (9H, s),

T3218-4 : 6-F73X /-2-(4-FxWRVYBVHANKRZWNIT I /-N-(4-2
OO IIIAFH VTS RIERIE (173) DA

6-( N-tert-F M F ARV T I/ -2-(4-T 2 RYEVAHIEKRZI)
TI/-N-(4-roORvI)AFHyF7I R (171) (1.46 g) #7004
v (30 ml) ITBEMEL. KATTINGERI, 4-IF XY VR 6.63 ml) %
mz. ERT2EER L, RISREZREL. &% (173) (1.29 g, IX
Fquant) ZHBERE LTHE, £E&M(173) OTH NMRFT—4 ZLATFICRT
H-NMR (DMSO-ds, 300MHz, & ; ppm) 8.63-8.59 (2H, m), 8.05 (2H, d, J =
8.40 Hz), 7.81-7.73 (6H, m), 7.53-7.37 (5H, m), 7.29 (2H, d, J = 8.70
Hz), 4.51-4.44 (1H, m), 4.29 (2H, d, J = 6.00 Hz), 2.81-2,73 (2H, m)

, 1.85-1.77 (2H, m), 1.64-1.32 (4H, m),
TiE19-4 : 6-7 3 /-2-(4-Fx IRV EFVHINKRZIJIITI /-N-(3-2
OOV IIIAFH VTS RIERIE (174) OB
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6-( N-tert-FT b X ANRZI)T I/ -2-(4-7 2 ZIRVEVAIKRZI)
TI/-N-4-70ORVIIIANFHT7IR (171) ORHYIT6-( N-tert-
TRFVANRZW)TI/)-2-(-T 2 ZIWRVYEVANKRZIL)T I /-N-(3
—oaARYIIIAFH YT IR (172) (1.10 g) ZRAWV. EfEFI2000 TE1
8-4& BHDITEICLYILEY(174) (973 mg, YNHKquant) #HBEEE LT
B, 1tE&¥ (174) OIH NMRF—4 ZLUFICARY, 'H-NMR (DMSO-ds, 300MHz
, & ppm) 8.65-8.61 (2H, m), 8.05 (2H, d, J = 8.40 Hz), 7.81-7.73 (6
H, m), 7.53-7.22 (7H, m), 4.51-4.44 (1H, m), 4.33-4.30 (2H, m), 2.82-
2.73 (2H, m), 1.87-1.79 (2H, m), 1.63-1.33 (4H, m),

T7i218-5 : 6~ ROFS-2-(4-Dx IRV EVHIKRZWN)IT I /-N-(4
—2O0aRYINIANFEH VT IR (175) OEK
6-7 3 /-2-(4-T IRV EVAINKRZIV)TI/-N-(4-20O~x>I))
ANEHV T I NEREIE (173) (1.29 g) &K (B0 ml) &7t b=k (20
ml) ICAEL. DT THMETN) UL (4.02 g) | ANIBEET, 4-PF %
H AR (3.3 ml) M. KATTLOBEEE®R LA, 1.50EE%. RIGKE
ERICEL. 2.0BERE®H L, RIGRZRMEL. FEERT FIL (100 ml) T
HL7-, BEBAMRMEEK (100 ml) THEL T, EKBREBF N IALT
HREL. 2B% ABEEREL. BEEDUASIVI Sy ahSL6o0%
NSO 4— (BEAE 700KILL @ X9 —)L =100 : /5400
RIVL 0 A5/ —)b =30 : 1) THEEL. {t&Y (175) (561 mg, INZKATY
) ARBEEKE LTER, &% (175) OIH NNRF—4 #LUTFICRT,
'H-NMR (DMSO-ds, 300MHz, & ; ppm) 8.57-8.52 (2H, m), 8.02 (2H, d, J =

8.40 Hz), 7.80-7.73 (4H, m), 7.45-7.36 (5H, m), 7.29 (2H, d, J = 8.70
Hz), 4.50-4.42 (1H, m), 4.39 (1H, t, J = 5,10 Hz), 4.29 (2H, d, J =
6.00 Hz), 2.81-2.73 (2H, m), 1.82-1.74 (2H, m), 1.47-1.34 (4H, m),
TFE19-5 : 6~ ROFT-2-(4-Tx IRV EVAHIKRZII)T I /-N-(3
—7O0aRYINIANFEH VT IR (176) DEK
6-7 3 /-2-(4-T IRV EVAINKRZIV)TI/-N-(4-20O~x>I))




WO 2014/084298 94 PCT/JP2013/082011

[0287]

[0288]

ANFH YT I REBRIE (173) ORDYIC-TI/-2-(4-T I RVEVH
WARZIV)TZ/-N-3-200RYVI)AFH YT NERRIE (174) (973 m
9) ZRAW, EREM0DIFRIS-5ERBRDAEICELYIEEW(176) (408 mg,
INERA45Y) ZHBERE LTEL, a1 (176) OTH NMRF—4 & LU R IR
ER
'H-NMR (DMSO-ds, 300MHz, & ; ppm) 8.58-8.54 (2H, m), 8.03 (2H, d, J =
8.40 Hz), 7.80-7.73 (4H, m), 7.53-7.22 (7H, m), 4.50-4.42 (1H, m), 4.
38 (1H, t, J =5.10 Hz), 4.31 (2H, d, J = 6.00 Hz), 3.42-3.36 (2H, m)
, 2.82-2.73 (2H, m), 1.84-1.75 (2H, m), 1.49-1.31 (4H, m),

TFE18-6 : 6= (0-XFVRIINEKEZN)-2-(4-T = IRV EVHIVKRZ L)
TI/-N-4-svoORyIAFHVF7I R (177) OE/K6-E ROFS-2-

Q-2 RVEVHIKRZIL)
TI/-N-(4-70ORVI)ANFH T IR (175) (561 mg) =) TV (
5ml) (ISBML. BIEXAI Y ZIKRZI(229 mg) %0 CTMA, EET3.0
BEREERH Lz, RISGRZ7OOKRIN L (30 ml) THIRL. NEEL(100 ml)

. BAMRIEAK (100 ml) TH%E LI, BREEEKREST ) DL TEEL
. DBk, PBEREL. BEEAYVYASILISYIahTLAOTNTS
74— (BREBE sookRisdoso0Ribes @ A8/ —JL =95 : 5)
TrHEL. & (177) (441 mg, INZE67%) ZHBEMEE LTHEL, tE&Y
(177) ®1H NMRT—4% Z AT IR,

'H-NMR (DMSO-dg, 300MHz, &; ppm) 8.60-8.56 (2H, m), 8.02 (2H, d, J =

8.70 Hz), 7.80-7.73 (4H, m), 7.45-7.37 (5H, m), 7.29 (2H, d, J = 8.40
Hz), 4.52-4.42 (1H, m), 4.29 (2H, d, J = 5,70 Hz), 4.20 (2H, t, J =

6.45 Hz), 3.16 (3H, s), 1.87-1.65 (4H, m), 1.52-1.35 (2H, m),
Ti219-6 : 6= (0-XH YV RIIIKRZIV)-2-(4-T T IRV EVHIKRZIV)

T7EI/-N-@-7oaxyI~FH V7 R (178) ODERK

-t ROFo-2-(4-7 xRV EVAILKRZIIV) I /-N-G-0arRyy
IWANEHUTFIR (175 ORbYIC6-E ROFV-2-UG-J xRV EY
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ANWERZI)TI/-N-@-208RVININFHYTI R (176) (480 mg)
ZRW., EfRefI200 TRE18-6&BIROAEICE YILEM(178) (307 mg, I
58%) #AEEEE L THBL, L& (178) OIH NMRF—4 Z LU TFICRT,
'H-NMR (DMSO-ds, 300MHz, & ; ppm) 8.63-8.58 (2H, m), 8.04 (2H, d, J =
8.40 Hz), 7.81-7.73 (4H, m), 7.53-7.22 (7H, m), 4.52-4.44 (1H, m), 4.
32 (2H, t, J = 4.50 Hz), 4.20 (2H, t, J = 6.45 Hz), 3.16 (3H, s), 1.8
8-1.66 (4H, m), 1.53-1.39 (2H, m),

T318-7 : 2-[N-(4- D x ARV BVANKRZIVIT I /-6-(F S5 -2

-2z )0>oa7anv-1-73 )-N-A4-20aRVIIINEFH VT IR
1EReE (2120, NCD33) DARK

6= (0-X&H U ZIKRZIV)-2-(4-T 2 ZIRVYEVAINKRZIV) T I /-N-(4-
oAV IIIIANFH T IR (177) (139 mg) %N, N-F X FILRIL LT

IR (0.5m) ITBEMEL, NSYR-2-7z=)v 07T I (169 m
9) . KEEAH UL (67.4 mg) ZHNA. SOCTUREER LL, RISKREY
oOaxX4&Y (20 ml) THRL. RBFEEK (50 ml) . SFFEREK (50 ml
) THEHLT, |BAKWMEBS M) DLTEBRL, 28%. 2REREBL. BE
HOYVAFNTI Sy AT L AR NS4 — (BRERAE 700KV A
NS O0FRIA : X&) —)b =98 : 2) THREL, BBTFEILI 7 A%
272109 mg, INFKT2%) . BONLEBTEIN I 7R ET/7OOQXSV-IT
FILI—TILHhoBEERL. bEY (EMERF20, NCD33) #HEBEGKE L THE
oo {LEW (EHE5I20, NCD33) DfEisx. TH NMR, 13C NMR, MS (FAB). ju3
DHDT—F ZLUATICRT, @i 110-113 C

H-NMR (CD,0D, 300MHz, & ; ppm) 'H-NMR (CD,0D, 300MHz, & ; ppm) 7.97 (2
H, d, J =8,10 Hz), 7.73 (2H, dt, J = 8.40 Hz), 7.66 (2H, dt, J = 7.2
0 Hz), 7.47 (2H, tt, J = 7.35 Hz), 7.41-7.13(10H, m), 4.64-4.59 (1H,
m), 4.39 (2H, s), 3.17 (2H, t, J = 7.50 Hz), 2.97-2.91 (1H, m), 2.51-
2.44 (1H, m), 2.04-1.75 (44, m), 1.61-1,46 (3H, m), 1.36 (1H, q, J =
7.10 Hz)
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3C-NMR (CD,0D, 300MHz, & ; ppm) 174.4, 170.2, 146.1, 141,2, 139.4, 138
.9, 134.0, 133.8, 130.2, 130.1, 129.8, 129.6, 129.3, 128.2, 128.1, 12
7.5, 55.2, 43.5, 39.2, 32.5, 26.8, 24.3, 22.6, 13.6
HRMS calcd. for CgsHy,CLON; (MH-CL-), 566.2574, found, 566.2578Anal. Cal
cd, for CsHyCL0N;.1/3H20: C, 69.07; H, 6.24; N, 6.90. Found: C, 68.8
1; H, 5.89; N, 7.05,

TH819-7 : 2-[N-(4-T 2 2RV EVHIRZN)]IT I /-6-(bFV R-2

-2z =-)0>oa7anv-1-73 )-N-@-20aRVIIINEFH VT IR
1ERgE (EME(I21, NCD38) DARK

6= (0-X Y RIEKEZI)-2-(4-T 2 ZIRVEVAIVKRZIV) T X/ -N-(4-
20ORYDINANFHYTIR (177) ORHDYIZ6- (0-XF Y ZILKRZIV)
2-(4-T7 xRV EVHILVRZIV) TR /-N-@-20axRy I)NFH Y
7I R (178) (136 mg) ZF\. EFEM0DITE18-7TERBRDAEICEL YL
EMEETEN T 7 A %&/B (110 ng, INZEKTH) . BONLELREBTEILT 7
A%&HPLCIC K YR L (Gradient (IV)) . {b&Y (EHERI21, NCD38) % #&
B7EINT7RELTEL, L&Y (EREHI21, NCD38) M1H NMR, 13C NMR
. MS (FAB), MiEDT—4 %L FIZRT,

'H-NMR (CD,0D, 300MHz, & ; ppm) 7.96 (2H, d, J = 8,70 Hz), 7.72 (2H, d

, J =8.70 Hz), 7.68-7.64 (2H, m), 7.47 (2H, tt, J = 7.35 Hz), 7.41-7
.14 (10H, m), 4.65-4.60 (1H, m), 4.42-4.39 (2H,m), 3.18 (2H, t, J =7
.35 Hz), 2.98-2,92 (1H, m), 2.48-2.42 (1H, m), 2.07-1.75 (4H, m), 1.6
6-1.44 (3H, m), 1.37 (1H, q, J = 7.10 Hz) 3C-NMR (CD,0D, 300MHz, &; p
pm) 174.4, 170.1, 146.0, 142.4, 141.2, 139.3, 135.4, 133.7, 131.1, 13
0.1, 129.8, 129.2, 129.2, 128.5, 128.3, 128.1, 128.1, 128.1, 127.4, 1
26.9, 55.2, 43.6, 39.1, 32.4, 26.7, 24.2, 22.5, 13.4HRMS calcd. for C,
sHz,C LON; (MH- CF,C00-), 566.2574, found, 566.2569HPLC tz= 22,34 min (Gr
adient (VI), purity 98.0%),
(b &% D ]
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BEDESICLTHELONLERH 1 ~EREH21DEEWICDOWT, LSDIRE
EEMRR. T/ T7IVAF VY —CHEEFEMRR. BT, Helalifgd &
UFSH-SY-GYHARIBIERR SRR % 1T o /oo LLBHIE LT, trans-2-7 = =)L
2070 T XY (t-PCPA, tb#f5 1 (Comparative Example (Comp.Ex.)
1)) ROREHE 1 ICEBED(S)- b5V R-N-3—[3-(2-72 /07K
W72/ FD]N-RUDIVAIKREAINTOEILRY T I NEFEIE (NCL-
1, tb#4512 (Comparative Example (Comp.Ex.) 2) ) &AW/,

<LSD1PREHER>

LSDTEERISA T DL D IC L THRARE L 7=,

2ROLSD1 (1-851aa) DNKIHICE R F ¥ UEEE A LA S /R
VEEI—RIBTS5AINEZRABML. COTFRI NTEEEME L 21k
AXRBEZRBVWTILDI ZRIES B, £0%. HBRIAKXKBEZETRUIET
BEL. TOEAMES AHisTrap/ O N5 7 4 —THE L. LDIBEREA
BEB T, LSDIOBERFEMIE. LSDIDORA FILERIEDBRICERT 28881t
KRERNAF O —FERARICL > TRAEIE, BRAKEELTEETZ
SICLYRIELE, ThRabb, 38401409149 —TL—MRT, 50
mM Hepes-NaOH buffer (pH7.5) . 0.1aM 4-7 X J 7V FEY v, 1aM 3,56-2
J08-2-E ROFIRVYEVZINRVEE 20uM histone H3- lysine 4 dim
ethyl peptide, 0.05uM LSD1, 0.35uM horseradish peroxidasei % %20
w LDAKR % 25C T30 [, BIFNICERRISZRIE L, RIEICIESpectra
Max M2e(Molecular Devices#t) & FWT. ERAIDS15mmTORNEERE L
TRO, Fhoo BEFEICDWTE, IYXFILZIIEFT R (dimethyl su
Lfoxide) HIMBFOEBEREMZ100%& L. 7z =)o 0 7OEILT I VES
EORMBEERLAILEATHEEEMEZRAEL, 50%DEMEEET 2RE
(IC50) %3k,

LSDIRREHBRDERERI~3IITRT, EREFII~21D1EMIE. WThitl
BH RO L2 & AREE XL LLEA R OLLEfFI2 & U £ E W LSD1FREEM
R Ul BRICSEMERIN. EMEAIA~6RUEREHISIZ. LLEFIDM170~4305
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. LEBFIR2OMT~18EDIEBICEWLSDIEEEEZE T &N o,
<E/TIVFFIH-EHEREHABR>
LSDIRREEM & L CHERRIBTERREEME D/ - 7= EMEFI8. 19, 20R U211

DWT, B/ TIVAFIH—EA MA0-A) RUE/ FIVAFVH—4B (

MAO-B) PEE;EZMDAIEA. Promegatt MAO-Glo77 vtz F v k &Sigma-Aldr

ichit AN SEEA U 7oMAO-AS L UMAO-BAE W T TD & S IC1T o 7,

12,5 ulDABMAOEE (R#IRE40 uM) | 12.5 ulDAERERBTR (&
FIREZ0.017100 uM) . 25 uLODMAO-A (RIIRE 9 unit/mL) &% \ME25
uLODMAO-B (FR#imE2.3 unit/nl) ZREL. BRTIHEARIGIEL, &
DRIGRITH0 uldL> 7 x!) VREEREZRML. ERT09RIGE .
BATL—F) =4S -t BVWTHRNAE (RIAERR : 562 nm) ZREL
. 1C50fE (B¥R%Z50XPEET HHEEFIRE) ZKdi,

T/ TIVFFIS—EHEABRBRERI~3ICTRT, EfEHI8. 19, 20%
T21WThDIEEYME. ICCUMEDL LEEFITDS0EULETHY ., LEBRAITLY £
I$ % MMTIEULMAO-A, MAO-BREEF %A L 7=,
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ICso (uM)
Compound Structure LSD1I MAOA MAOB
Comp.Ex. 1 (t-PCPA) ©/D/““l 41 15 14

[¢)
NJH.\\,()@/Q,NH,
Comp.Ex. 2 (NCL1) g“ HN. 0 25 129 326

<

o H
Example 1 (NCD18) NJ\"W"b\@
g“ HN. 0 016 NT NT

o}
A
Example 2 (NCD29) Hopn o
hd 1.2

NT NT

Example 3 (NCD30)
006 NT NT

Example 4 (NCD21) 044 NT NT

0.79 NT NT

Example 6 (NCD23) 020 NT NT

o

= 0

= s
beampies oz (7 T

o 0

- s

Example 7 (NCD24)

HN (o]
é 025 NT NT
F

[0299]
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ICsg (uM)
LSD1I MAOA MAOB

Compound Structure

H
A~ N
Example 8 (NCD25) @ﬁ’?{ﬁ o J>\©

O 0.47 86 >100

H
Example 9 (NCD26) ©/\HJH~‘\/\/NJ>\©
HN 0

038 NT NT

o H
Bampe 00 (12

010 NT NT
N~

it H
Example 11 (NCD28) @fg)\-‘vv”b\[j

HN. O
0.25 NT NT
Vs

H
AN~N
Example 12 (NCD31) D/\”JQ« o J>\©
) 060 NT  NT

H
NJH-\\/\/N
Example 13 (NCD32) Fg "o J>\©

(] 075 NT  NT

5/°°
L

N
Example 14 (NCD34) !

O 2.7 NT NT

[0300]
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ICso (M)
Compound Structure LSDI MAOA MAOB
g H
F{J\.\\/\/NJ>\©
HN 0

[0301]

Example 15 (NCD35) >r©/‘

Example 16 (NCD36) q

Example 17 (NCD37) Q/\

F

Example 18 (NCD39)
g

Example 19 (NCD41)

Example 20 (NCD33)
pos

Example 21(NCD38) Q/\

N
H

N
H
N
H
N

H

9
g

JOH
HN

H
o~ N

o

9
)

JOI\
HN

H
WS N
0

9
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J
O J
A i

0}

e

e

e
e
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0.98
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NT
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NT

NT
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>100
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b N FEEHL A BFEMAEKHeLafifE 5 & U e b iR S IEHIAE #RSH-SYSY iR
DIENBICH T BILEMOBREEEZANET S EICLYFML 2. UTICE
DOFMETT,

HRREIEPEREE E 12, 3-[4, 5-dimethylthiazol-2-y(]-2, 5-diphenyltetraz
olium bromide (MTT) 7w tEAEICLYKRD, COT7vEAEIF. £X %
MEOI ROV RY PICEENBNADHANTTE RIS L THEBT 5 & X DORNE
ZAEL T, NNDHOEZRET 5 & 2RIBETHHEDTHY ., LTFOFIE
TiT>7

WO ITILIA7BF A —TL— ~IHelaffiflg &2 1 DTN H7=Y 100w LD
0% & BRI M ;& = A RPMI 164035 1 (C 50004 " DIBFE L. CO M v F a1 R—%
—TUREEE L, BER. LEYWERNM L, RWT, X 5ICI8HFREIE
&%, Smg/mlOMTTIRZ 1 D T HY 10w AN, C024 VFaR—4H—T
X5 (IIEREEE L2, AAAR(0.04mol/ L 1EEE-1 Y T O/ — L) &1
DTILHEYI00w I ANTEL K RILT v o X1, Fusion-aFP (PerkinElmer
&) THe0mmDIRFSEERE L. MBEOEFEEZ KDL, . BEFENIZ
« UAFIRIERFS R (dimethyl sulfoxide) FHNBEDEEREM%100%&
L. 7220207007 I VESEORMREEZRA ICEATHERTFE
HERAE L. 50%DEEZEET HIRE (6GIn) ZKdi,

A AMBIEIERR S MO R AR 4 ITR T, EHERFIS. 6. 8. 9. KRUr12~2
1DEEYIE. WTNhE ILEHI RUEERFI2EL Y EWA AMBEIBIERE S %
= UTce IS, EREANS, 16RTMI~211E, FEREICEVWHIAMIZIEHEAEE
MERLTE
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[#4]
Glso (uM)
compound Hela SH-SY5Y
Comp.Ex.1(t-PCPA) 5500 503
Comp.Ex. 2 (NCL1) 13 27
Example 5 (NCD22) 12 4.8
Example 6 (NCD23) 13 11
Example 8 (NCD25) 1 4.0
Example 9 (NCD26) 13 54
Example 12 (NCD31) 4.4 3.5
Example 13 (NCD32) 4.4 3.9
Example 14 (NCD34) 52 6.4
Example 15 (NCD35) 4.0 2.7
Example 16 (NCD36) 4.2 23
Example 17 (NCD37) 10.9 4.1
Example 18 (NCD39) 9.7 3.8
Example 19 (NCD41) 43 2.9
Example 20 (NCD33) 4.0 1.4
Example 21 (NCD38) 43 2.7
[0306] <BILfHAREIE%ERE S A 10 >

PCT/JP2013/082011

LSDIFHE B M S L O HIRRIBREREFZ O M o 7=EMEHS  (NCD25) . EfiE
5119 (NCD41) R U'EMERFI21 (NCD38) (CDWT, B MNERU'~Y D RO HMIFELH

RRRICN 9 2 1BFEAE M Z L FOFIRTT o 72,
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[0307]

[0308]

[0309]

[0310]

b MM S LT, HL60, THP-1, K562, U937, KGla, HELJ% UMDS-L#%
EALE, &~ld. SEESREQNLRE. SUISHEEQNLRE. SMHERES
. BEREIFE. BIEORIEME TH 2 BHEMREREEE VL o ke
BRYTHA THLRILINMBE/KTHD, vV AEMFEMEKkKIZ. EEY
D 2 B8EICHMFEM S EE T THHML/AFI, MLL/SEPT6 R UMLL/ENLAE L kO
DAINZATEAL THMFEL I EMEZ RV,

HRREIEFERR = EER (L. 3-[4, 5-dimethylthiazol-2-yl]-2, 5-diphenyltetraz
olium bromide (MTT) Zvtz4 DEETHBWST-8HE(FHZM &) EZAHV
T. HEENRBTIEREICELTIT R >, TOT7 v EAEEF. £X
MBEOI MY RY PICEENBNADHAWST-8& R L THRBT 5 & T DR
B (450-490mmiCE— U 2’ B, ) EREL T, NADHOEERET 22 & &R
BETDHEDTHD, BEEMICIE. LTFOFIETIT> .

KA, B (B bR : 10%D > a2 M52 BRPMIT1640 (Roswel
l Park Memorial Institute) 15#h, ¥ X QMR : 10% L RBIRME X
Y IRA 4 —0O4 F3(mIL-3) Ab5ng/ml =759 2 INDMESH (Iscove’s Mo
dified Dulbecco’s Medium) , ) Tmld>7=Y) 100, 000fERE & 22D & S ICFAEL
BT INRA O84S —TL—MNIEHMEE1VILHLY0ul, DF
Y5, 0004RRE I DIBRE L 7=, JRIC. DMSOICARR L =R a4 BET
FAUEMICSEML T, ChEKITMIC0ulTDRMLE, BBRIESHDOR
BEMNO~L0uMER B LD, HhD, DISODHFMEAB L ERD L DI, 1F
MEFAEL, #iaZz. COM vFaR—F—THEELL, HMFDay0 R, &
m# 1 BB (dayl). 2HHB(day2), 3HBE(day3)IiZ. TN ENNST-85E % 1
DINHY20uw URIML TCO A ¥ F a2 R—4—T 1B5HEEEER. ARVO X3 (P
erkinElmertt®) TRAIEZEITMR >/,

BAEBICIE. 450nmDIRHEZRE L. B LD TILITDWTE5nmDIRSSE
HEAELTELBIKZETYVINEERDNY VTS50 REBEAITWL., X5
ICHIBED A > TWAWEZ T O TILICDWTEBOAE ATV, F0OIE
HELBIK 2 &T. FEIPEMICLZBELHEL T, MIEBOEFELRE
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[0311]

[0312]

[0313]

[0314]

B Lk, BRIEEMIEZENLBVRYGE (A FILZRILARF T K (dimethyl su
Lfoxide) MAHIM) T Tlddayl, day2, day3& $EEREEEAYIC MBI AN EM
5 &R L1, day3 (720REBENRY) OT7—49Z2AVT, #ERitbE
M S ENBWEEOEMEE100%IC3 LT, £HAEE50%IC F THifgiEsE
ZETHHRBRLEEMORE (GI,) ZK&DF,

BRAERSKRUBICRY, thEFI21IE~ D 2 A MFHMIEMK I I 2 1BEEE
RiFEWA. b HIUFEREKICE U CEMEMEIC & > TEBERSMRICE
LDENA LN, —7. EEFIB. 19KT211E, b ~EmBEHEEICKH L.
b2 & Y B WEREIFISIR AR Lo, F/o. ERERS. 19RU21E, <
U A BIEHIRERR ISR L THIERICHE VIEEIFEIMR == L,

All-trans-retinoic acid (ATRA) IFRMRISEEMEAME (APL) AEE S
LTRWSNTWS, ATRALLEEBIT (1-PCPA) &ZMHAT B2 &ICLY, bk
b B IASHAREME IS L TR VETEIIRIMR AR T C EAMBENThTWS,
—7. EMFIS. 19% V21, b M BMFBEMEMKICT LT, ATRAEHBT S
SR BRITHVEEINEIMRE R L,

[£5]
Human leukemia cell line Glsy (uM)
compound
HL60  THP1 K562 U937 M7 KGla HEL MDS-L
Comp.Ex.2 (NCL1)  6.1-13 >50 25-50  25-50  >50 >50 NT NT
Example 8 (NCD25) 4050 5060 32 4.6 Around 6.0 Around 63 <13  <1.3

Example 19 (NCD41) 25.50  5.0-10 NT 10-20 NT 5.0-10 Around 5.0 <1.3

Example 21 (NCD38) 5.0-10 10-20 NT 1020  NT 10-20 <1.3 <1.3
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[0315]

[0316]

[0317]

[£<6]
Mouse MLL-fusion leukemia cell line Glso (M)
compound
MLL/AF9 MLL/SEPT6 MLL/ENL
Comp.Ex.2 (NCL1) <3.1 NT <3.1
Example 8 (NCD25) <2.0 4.0-5.0 NT
Example 19 (NCD41) <1.25 2.5-5.0 NT
<1.25 2.5-5.0 NT

<IE & HlRe 1858 PR = T4 >

LSDIREEE M & & OHHREIEMERAE D&M o /2R MEFI8 (NCD25) | EJHE
%119 (NCD41) RUEHMEHI21 (NCD38) (CDWT. b MEEMAICK T 5 185E
HHEEMZ, UTFTOFIRTIT> .

FHEOBEMAEE. B8LYEY H LZREL S T OEIEEEEKVEAD
5128, REEHTOFIIEIHRETH 2, BE. X F/)LEz)O—EFHICH
ILEBICEDLZ YA NAOA v ENALFEREREZFEA LT, J0=—FK
BENETMT 5, SHMIEO—IRICIK. BEMRMBEORTH 2 EMBHMES
S URISRMIE A SATH Y. INHOMEIE. FEREH ETRL>—D20
MELSE+. HE. BICEETEVWOHENSHIER (0= — &S
nNd, ) 2EYHIT CENHEESE, COoIO0=—BEZHhI >V NTBIET,
BHMEO IO —FEXKENEZFTMT 2 EAFRETH D, FEMIBEHLTO
JO0=—FREENIZ. EENTOEMEME R ORISR S & MR AR
NOEBRDOHIGNRUBRNEZLRMT Z, 2FY. HHLEMHH DR
ETIO—FEXA%ZHEET 2HE. TORET. EEOEENTEEHEI
HEETEDEHAINS,

MethoCult M3434 (X FI I O—IAR—ZADEEFIEH, StemCell Techn
ologiestt, 1 ¥4 —O4 >3 (IL-3) . A1 4% —O4F6 (IL-6) . T
A20RITF> (EPO) . BMIRERF (SCF) #==¢, ) 3mlil, EEY TV ADE
BE#MAZ600, 000#HAE (300 u LD INDMIZIHICEB L2 E D) A IMA T, L <#B#L
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. 3 EemEEMNHZY. Inl T DBRELL, 41 VFa1R—F—KHT, 5%0, &
ERITEDOFRHETTIOHEEE L2, MRHZSEULOHEZIOD=—E LT,
EMICHBRINEIO=—8EHY Y ML,

[0318] #HERAM1ICRY, REFBRGIITIE, SuNETORETIZ, IO0=—F
MEEANDFHEINT, 10uMTELLBEEINL, T, EEFM21TIE. 10u
MCEH IO —FRENIPBEES AN >, —A. IV ZAMBEADHRIE
FROICTT EBY ., SUNMETTEHZSLPREDDTWD, E>T. ThHDE
BN, IO RBMBICHRERHIEBETEZRBET. EEYIAEHME~SX

DRERFNIVWEHIIIN D, FICEEHIITIE., BWRLEHEZHERT 32
ENTREFRINDIOT, [ROBRGRAICTREENLELDEDEERD

(o)
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[55KIA1]

5 R D E
TR (1) TRINBLANRETORE LHBEINDIE,
[161]

R3

\T *] V (1)

R4
Rz/N\R1

[P, R'RUR2E, B—XIFE A>T, KRRT. BRE%LE
LTHELWTLAFILE BREZBELTHELVWS707LFIILE E
BEZBLTHELIWVWTILFILALRZIE, BREZELTELVY
207 NLFIAIKRZNE, BREZBELTEIWT Y —ILAIKRZ
IWE, BHREZBELTELWATOTY —ILALKRZILE, BfRES
BLTELVWTSUFILANLRDILE BREEBLTELVWTILE
WAFRSHIRZIILVE, BREZBELTHELWVWS 7070 F LT FY
ANKRZIE, BREEZBELTELIWVWTY —ILFFIHILRZIE,
XIFBBREZBELTHEIWATOTY) =LA F P HIVKRZIIVEEZRT
o R3IRUV'R4IF, A—XIFEML>T. KREREF. EREZBLTH
FVWTILFIILE BREEEZBLTHIVW707ILFIVE, EREL
BLTHELWTY—ILE, BREZALTHIWATOTY —ILEX
BEBMEZBLTHELIVWTISULFINEEZRTH. TNDNEETHER
BRFEEBICEEBRANTOREEHKLTH LWL, L. REKUR
. BERFICKRETICRS 2 &IFAW,

R5IZ. KREF. BMEZBLTEHELVWTILFILE, EREEZEL
THELWIoOF7INFIVE, BREZBELTHELVWT ) —ILE BR
EZzBLTHLWATOT ) —LVEXRBEBEREZBELTHEIVWT I
FIEZTRT,

AlZ, BREZBLTHELVWT Y —ILEXIFERELZBLTELWLA
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[553K1R2]

7__|:| 7 U —)lxg%ﬂ?jo
k1 ~%3F. FERFRETRT, ]

TR (II) TRINDEEVMXIZETOEZLIHFEINDE,
[1b2]
o) RS //l
|
R3 N . .
\Tkr/\/v 2 *3 \\R) (ID
4
R RZ/N\R1

[P, R'RUR2E, B—XIFE A>T, KRRT. BRE%LH
LTHELWTLAFILE BREZBELTHELVWS707LFIILE E
BEZBLTHELIWVWTILFILALRZIE, BREZELTELVY
207 NLFIAIKRZNE, BREZBELTEIWT Y —ILAIKRZ
IWE, BHREZBELTELWATOTY —ILALKRZILE, BfRES
BLTELVWTSUFILANLRDILE BREEBLTELVWTILE
WAFRSHIRZIILVE, BREZBELTHELWVWS 7070 F LT FY
ANKRZIE, BREEZBELTELIWVWTY —ILFFIHILRZIE,
XIFBREEZELTHLIWATOT) =LA F AR EZRT
o RERUT'R4IF., A—XIFEL>T. KRREF. EREZBLTH
FVWTILFIILE BREEEZBLTHIVW707ILFIVE, EREL
BLTHELWTY—ILE, BREZALTHIWATOTY —ILEX
BEBMEZBLTHELIVWTISULFINEEZRTH. TNDNEETHER
BRFEEBICEEBRANTOREEHKLTH LWL, L. REKUR
“iE. EBFICKRETICND Z &I,

R5IZ. KREF. BMEZBLTEHELVWTILFILE, EREEZEL
THELWIoOF7INFIVE, BREZBELTHELVWT ) —ILE BR
EZzBLTHLWATOT ) —LVEXRBEBEREZBELTHEIVWT I
FIEZTRT,

RiZ. KRRFIIBHREEERT,
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[553KIR3]

mid. O~5DEHAEKRT,

1~k 3, TERRERT, ]

TR (III) ~ (VI) OWThHATRINDIEEMRIETOERSE
HRINDE,

[1t3]

o I s |
21 N *2 *3 \
[jjﬁm)krf\/\/ %,
) HN o

T

(m)

Q
o
R)"
0 T5 = |
et N&IA/\/" CRETA NP
| H )m
Y% HN o)
— vn)m ()
\ |/ /l
(R)_ )

/}/) HN (o]

R

" % W)
YN

=,
\|/
(R)_
o) R = |
AN q N)&’!/W'L *g X
| & i HN (o) R)m
— \79)"1
\ | / 7 (vD
o o
: — T
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[553K1R4]

[, ReEF, KREF. BEMEEZELTHIWTILFILE B
E2BLTHLWI7O07IIFILE, BEREZBELTELWVWT Y-
E BHEZALTHEIVWATOF7) —IIEXTEREEZBLTEL
W7 IIFILEERT,
Rid. KRRFXIIBHBRELRT,
mig,. B—XIFER>T. O~5DEHAKRT, RiZ. AI—XIFER
2T, KREFRIEBHREEKRT,
k1 ~%3F, FERFRERT, ]
TROWTNHDEEYMRIETDOEZ EHRINDIE -
-(N-RYEYAINKRZW)TZ/-6-(MNSVR-2-7xz=)Lb> /0O
TANRY-1-T 2 ))N-RUTIAFH VT IR,
2-(N-tert-7 NF L HALKRZW) T I /-6-(NSVR-2-7 =)L
oO7amnRy-1-72 J))-N-RUTIAFHVT IR,
2-73X/-6-(b5VR-2-7zZ)>oO7ONV-1-FT X J)-N-R
VIMANFTFUT IR
2-[N-(A-AFNARVEVAINKRZIVITZ/6-(FZVR-2-T
=2 oaZanv-1-72 ))N-RYIAFH VT IR,
2-[N-(4-tert-TFIURVYEVAIRZIV)IT I /-6-(hS5 2 R-2-
72z o07anv-1-7 2 ))N-RYDIAXH YT IR,
2-[N-(4-yOaRVYEVYANLRZW)IT I /-6-(F5VR-2-Tx
=2 oaZanv-1-72 ))N-RYIAFH VT IR,
2-[N-(4-7)0AaRVEVAINKRZNVIIT I /-6-(KFV R-2-7
TN 7any-1-FI ) )-N-RYDIAFH VT IR,
2-[N-(4-T 22 ARVEVANKRZWV)IT I /-6-(MNS 2V R-2-7
TN 7any-1-FI ) )-N-RYDIAFH VT IR,
2-[N-(4- MY ZNAOQAFIRYEYALRZW)IIT I /-6-(FS
VR-2-7zZ)W2oadanv-1-73 ) )N-RUINAFH YT

K
A Y
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-3-L2-7X/)ITFINAINEANIRVEYANKRZILT I/}
6-(FSVR-2-7xzZ02707ONRV-1-F X J)-N-RUIJUAF
Y7 IR,
-B-(ERZFVU-T-ANRZIVIRVYEVYRIVRZILT I/ }-6-(
SVA-2-7xZ)2oa7any-1-F7 2 ) )N-RYIIAFHY
K.
2-[N-(4-7 2 ZIRVEVAINKRZWIIT I /) -6-(NFV R-2-7

N
7

i

T2 oa7any-1-FI J))-N-(d-AFIRYIIV)ANFYH T
IR,

2-[N-(4-7 2= RVYEVAIKRZIV)IT I /-6-(FF 2V R-2-7
T2 ya7any-1-7I)-N-(4-7 A aRyININFH Y
7 XK,

2-[N-(4-7 2= RVYEVAIKRZIV)IT I /-6-(FF 2V R-2-7
T2y 7any-1-7I))N-(-T 2 2RV ININFH Y
7 XK,

2-[N-(4-7 2= RVYEVAIKRZIV)IT I /-6-(FF 2V R-2-7
T2y 7OnRy-1-7 2 J)-N-(4-tert-TFI RV I JL)~NFH
T2 HK,

2-[N-(4-7 2= RVYEVAIKRZIV)IT I /-6-(FF 2V R-2-7
T2 oa7any-1-FI J))-N-B-AFIRYIIV)ANFYH T
IR,

2-[N-(4-T 22 ARVEVANKRZWV)IT I /-6-(MNS 2V R-2-7
oo anv-1-72 )-N-G-7)F ARy I)INFH Y
7 XK,

2-[N-(4-T 22 ARVEVANKRZWV)IT I /-6-(MNS 2V R-2-7
oAy Fanv-1-72 ))-N-B-TzZ IRV IIIINFH Y
7 XK,

2-[N-(4-7 2= RVEVAINKRZW)IT I /-6-(MS >V R-2-7
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[E53KIR5]

[E53KIR6]

[553KIR7]

[53K1R8]

55 KIR9]

=N 7any-1-72/)-N-@-F) ZILABAFIRVIIL
INFH T IR,

2-[N-(4-7 2 ZIRVEVAINKRZWIIT I /) -6-(NFV R-2-7
iy aranv-1-72 /)-N-4-s0arRyvI)AFH VT
IR X

2-[N-(4-7 2 ZIRVEVAINKRZWIIT I /) -6-(NFV R-2-7

=N 7any-1-72/)-N-@- /ARy IN)ANFH LT

SH
FRE1~4 00T h 1 BICEROLANRIE T ORE LHFEIN
BIEESCERMERY.

st
ok
=

EXRE1~40WTFNM BICESOLEMIEZDESE LEF
2EREEYHRD T DMDAF,

BRET~40VWTNH 1 IHICRHEDOILENXIEETOEZLHEIN
LEEBNIRDETDMVAINRE,

BRET~40VWTNH 1 IHICRHEDOILENXIEETOEZLHEIN
PREBYVRD ETHANE/OE Y RBERRE,
BRET~40VWTNH 1 IHICRHEDOILENXIEETOEZLHEIN
2IEAEDNKSETSBHLSD 1 (Lysine-specific demethylase 1)
BREH,
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