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(57) Abstract: The present invention provides a compound that has inhibiting activity against mPGES-1 and is useful in the preven -
tion or treatment of pain, rheumatoid arthritis, osteoarthritis, fever, Alzheimer's disease, multiple sclerosis, arteriosclerosis, glauc -
oma, ocular hypertension, ischemic retinoapthy, systemic scleroderma and/or malignant tumor such as colon cancer. The present in -
vention relates to the compound of formula [I-a], [I-b], or [I-¢] or a pharmaceutically acceptable salt thereof. (Each symbol in the
formulas is as defined in the description.)
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[0001]

[0002]

[0003]

[0004]

Bl M =
FADEM - e ROFS M) TPIVIEEMRVEDERERMEZE

v o B

AFEBFIZ, microsomal prostaglandin E2 synthase-1 (mPGES-1) BEZESEME
EETHZEROFD M) TIOVEEMRISTORZEHFTINDIE. Thi
EUCEFERY. RUTOEERAREICET 3,

BRE

FEZFOA N3 AAES (NSAIDs : Non-Steroidal Anti-Inflammatory Dru
gs) &, RAE. RARUVEREMIEKER. FIZE. Vo< F. ERMESL
. BEZOAEISLEAINTWS, NSAIDsiE. cyclooxygenase (COX) #%[FEHEZE
LTTORY /A REEEBEETZZ&ICELY., MAEER. BEREARY
EEEREHET 2,

COXICIE, ZEFSHRICHF L. EERNICHKIRT 500X-1&, IFIFAK

TEREMR. FIA Linterleukin-18 (IL-18) FEDHY A bhA VITLYRE
MBEEINZ00X-2020DT A Y 7+ —LHFET 5, COX-1RUCOX-2(Z.
SEBEHEOTSF NVE%E FORY /1 RORIERIETH Sprostaglandin H
2 (PGH2) ~"ZEH g BEERETH D, PGHZAASR TFTORX Y /4 K (prostaglandi
n E2 (PGE2) . prostaglandin F2a (PGF2«) . prostaglandin I2 (PGI2)
. prostaglandin D2 (PGD2) R fthromboxane A2 (TXA2) %) ~DZEH#ult,
TNETNICHENRTORY /A RERBRI|ME->TVWS, ThboDd70OR
8§ /4 Rigske REREME, Bl S RESF/HH, LFLER/IE. S8
OYLER/NHE. IR/ BERUVHEBREELEB L TWD, PE2IEFRICEEZ <
BFETZ7ORY TSI 0THY ., RE. BR. RRICBRES TS L
BESNTWS, TOTENS, PRE2ELZUNET 5 I & HNSAIDsD E A E
AFEEEZ LN TWS,

COX-1XILCOX-2MDPREEIK. TDTFROIRTOTORY /A REEEIE
5, COZEHNSAIDSOERIEFRORRTH S EEZ LN TWD, COXAIEE
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[0005]

[0006]

[0007]

REGICFRAE 9 ZNSAIDsIECOX-11C & HPGE2EE4E £ % L. PGE2(d BHEAEMREEIC
REMICEI < 7o, NSAIDsIE BAERD i B bR 2 H0H L. BZFAP
HIMEFED) RV ZERITEDEEALONTWS, T, COX-2BRMBEEREIT
. MERKMEICE W TNEIRRFER R CI/NMRESEINFIER 289 5PG6I2
DOEEZIMHET 2D, MIROCOX-1ICL > TEEIN D MRRERFTH S
TXA2ZDEEE TS LRV, Z D7), MERRBERD/NSZ Y %25 L TOME
[FEEVRVEERIEZEEZILND,

microsomal prostaglandin E2 synthase-1 (mPGES-1) (%, PGE2ESKD &=
IRELPE A iRt 3 2 B2 T4 Y. membrane—associated proteins in eicosanoi
d and glutathione metabolism” 7 X 1) — (MAPEG family) ICB T 2EET
HB, b MPGES-TEEFIF. 199FIC/O—=>F3 N, BRE, BIIRR. B
ERVCIHBRICBEVWTEBHICREL TWB Z EATRI N GRFEFXE 1)
o TOMDFRICEVWTIE, IFEIFTRBEHERIBUC LY., COX-2&HELT
. B boPGES-1ERAFEIND, HIAIE. REMUY A bHA U THBIL-18
®Tumor Necrosis Factor-o (TNFa) (&, JEIEHERR. S EHAE. PIRHERE.
REMRMS . M. REME. NEME. OIS DONPGES-15IR
ZFEET D, HIZAE. NV T ) TREFRTHSLipopolysaccharide (LPS) I&
YOO T7 7=, FEHEOWPCES-1RREFET 5,

mPGES-1RREFIIZ. REDRBRTH L < IEmPGES-1AVFEIR L T W 2 E#IC B L
T DHPCE2EELE % BIRMYICHIHI L. PGE2LIA D FORY /4 K (PGI2, PGD2
. PGF2a, TXA2Z) EA£RIFEI LAWVWEEZ 5N 5 GERFEF@E 2. 3) .
% T, mPGES-1FEEHVIINSAIDs & AEDAMMZHE Y 4% PGE2LA DT O
28 )4 REEETICERERY ZNSAIDDsDEIER =B X RWEFICRD EEZ
bhd,

T, P2F RVBART— RICBWTPGH2&L Y FROKHIZEBO—88%
EHTY B &, PGH2ANEMT S N/ARBBUADTORY /A RAEEBRIND
& TRDE, v Y b (shunt) BBIZZEAHMOENTV S, LPSTHRIH
L7mPGES-1/ v o 7O NI D ZAXDT I/ O7 7 —ICH T BPCE2EAE
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[0008]

. LPSTRIBRL B4R (WT) YO XBEEDY /707 7 —JICH T HPCE2ESE
ELYBHLETTBH. LPSTREBLAmPGES-1/ v o 7 NI XAHEDT Y
O7 7 —JIC$BI1FBTXB2, PGI2, PGD2RUPGF2 o BEELEEIZLPS TR L 7=WT~
DABEDTI/OT 7 —VILBITBENTNOEEELY BIBMT B &N
MoNTWS (GEIEEFEi4) . mPGES-1PEEHIE. PGE2EEEINEIICfE > Tt
DODFORY /A REEZEIENIEZI&ENS, NSAIDsE IFELRZHEERTEER

PHEERTEEAOND,
LUR. mPGES-1BEEFIDRRICDOWVWTEN S,
(1) %¥&

mPGES-1/ w /7 RO RXTIE, WITH R &R LT, 2MAEMEET
TILTH BLPSRIBIC & 2 EERIGETHMEIC 3 7 2 BEIEPGE2EE £ 8 R VB [ B
BEZY OBEERISEHRIERICETT S5, LA >T. nPGES-1FEEFITR
MEREMEEICN T 2EERICAZ EEZIONE G 3. 6) .
(2) Vo<F

AP T —F Y ANZHEDOPCES-1EBEFICHEWVWT, UIRFREY RV EEE
B LRIV OHIO—BELZBNEET S, EEEZEBNIES—18
EH%A (Reference SNP ID number : rs23202821) #H3 3 o< FEREDE
TR, BEEBINRVWESE &8 L TnPGES-1RIRDIEMA REHEBERIC
HERXND (GEBSEFXES) , mPGES-1/ w7 I AU RATIE, WTvD R &
LB LT, VORFOEPETNTHZ IS —T VFREHRETIVICE T
HEEHEADRESMERE. BEORERVUROERMNSEZ ICIIHE XN
% GEESEHXEi6) . LA > T, mPGES-1FEEFIT ) 9~ FOBRERICAS
EEZBND,

(3) ERIERIEE

ER R E R AE B E D B AREEHAAE T IEmPGES-1DmRNAFEIR A& L T W
% (FEREFCmR7) o mPGES-1PREFIE. WD R &E® LT, £/ 3 — NEE
BEBVWEEREREMEETIVOBERERIGEZERIES (FFEFFxXm1) . L
f=H > T, mPGES-1FHEFIEEMMETEDERRICAD EEZ LN D,
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(4) 2

mPGES-1/ v U 79 k< IR TlE, W R ELLE L T, LPSHIEIC & 5%
BEFANMEIIND GERFFXEI8) o L7h > T, mPGES-1FEEFIFARREE
ICRBEEZBND,

(5) FILYINA T —F"

NSAIDs = REABIFERA T2 & 7ILYNA I —mOFRIERVETEZEMNT 5,
PGES-1/ v 77D b= ZDHMAEERKESZMAATIE, WY D RO RHREHE
fRELEB LT, 7I0O4 RBRTF NUBERFOPGE2EAANFI X h, iR
A E T Sy GEREFX#9) o L7ed > T, mPGES-1REEFIZ T ILY /N
AT —mOBERIIRDEEZIONS,

(6) ZHRMEE

ZHRMUBILEEREDEPAEGFICEWVWT, REVYRIELFEIEFIVLDOH
D—1aH LB AEIET 2 (Reference SNP ID number : rs9292777, rs4613763
. rs1044063, rs6896969) , % FMRELAERENERFEORIBEIHICELT
53307 7—YTlE, nPGES-14 /30 OHEIEI BRI NS, nPGES-1./ v
TR DRATIEE, WTDRELRLT, SRMEBLEOHMETIVLCTH
ZEBRMECREUENEHATTIN Y ADOBHHPCE2EE /TSN, K
BEOETHINEIND GEtESFcER1 0) o LA=H> T, mPGES-1FREHIE %
FHEBEOBRBERICQRZ EEZ LN,

(7) EhARAE(L

mPGES-1/ v U7 RS I RATIE, WX RELE LT, 77 0O—LMER
WILEET I CTHLREMEAREERER Y RS VNN IVEZTRRIEYIIAD
MER KRN S DPCE2EEMET L. 7T O—LFHKSELET 5, MEN
FZABRE A 1%, M/NREEBEISIER AR S M B2PGI2DEEMNIEMT 2 GEf
EFXCER1 1) o L7d > T, mPGES-1RHERIFENAREE(L D F BAX IS SAREICA
5EEZIDLAD,

(8) #xMbE. HRTAE

TRNIE & SRR E BB ICRHENELLEECIERTHY. JORMIRE
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EIEE. REA+TDICTEIEZZ&ICLYRES LIFHHEIL D %, &
NEEIZFAMRIEARNIE & FRAERARNEICOIET 5 &N TE S,

mPGES-1EmFIF. & MERICBWTERBNICEHRIREL TWS (GEO access
ion No : GSE2513 (Gene Expression Omnibus : http://www. ncbi.nlm. nih, gov
/ge0/) ) o HRNEBEDOHETIE, BEAE LB L TnPGES-1DFIRAIENM
LTW3, BABEETINTHEIEREA XRVEREY Y ZOMEIETIE, IE
BEM & ELER L ToPGES-1DFIRAEM L TWS (GEO accession No : & MGS
E2378, 4 XGSE21879, <™ RGSE3554) |

BEAICPCGE2ASRT 2 &, AR%BEEICHA > TMENFEEEELIR
EDOEENRDOLND FEREFXHEA1 2) . PE2Z VU FRBETICEST S
E. ERGEOERERUCEKEEDEMICLYREN LRSS (FERFFFXEA 1
3) . mPGES-TREHEMRFICIEML 52 7ORY J 5TV T BHPGF2a PGD2IE
DUFOREEXBETIES CGERFFFXEA1 4) . PGF2a ®FIFREKEL %
REL. REZETIEIRABERRESE LTERINTWS, PGI2IEV Y
FRIEICH L THRELAERZRIQRV, T4b5, mPGES-1FEEIC & BPGE2E
THABKEEZIH T B0, RO/ XIFY v > ML BPE2PP6F2 o DIF
MEEKREEZRET Z70IC. RERMETTSEEZ LN, IHIC, mPG
ES-TFHEFIZ EEBREOA=Z VA PIICARIES T2 &, RENABRICET
5 (Frafxmi2) .

F/o. PGE2IZIEIRL S D MER KRR EREF (VEGF) ORRZLEIH
% GEREEFXER1 5) , MRICBWTEEINVEGF I RIREARITT S Z
ETHZEICBITP2NEHFENEL. BAZHAETSIETRENALERT 2M
EFERAEZE L 572, nPCES-1FEEFIIEMEFERREICH L THHRE
- FHHSIRETRT EEZIDOND, I LIS, PE2ZEANSHEIND Z &ICE
DMREEANEZAOND D, BFEOTORS TS VI VEH (5857
OX ME) TREE®RS5EIND. BRARELETI2REBILOBELTREEE
Zbnhd, LEN>T, nPGES-1REEFHIIEHRA LERKBREH T 5HFANEICE
BWREERICRDEEZDOND,
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(9) EMERESR

VERSHEIRAE. MEPRSEIDTIE. EIRFAIREAZEE S O MM HERER R IC IRV
EGFDBEI R MA RO AEREIZ R/ L TW3, PGE2IFVEGFDFEIR% FiiE X
H22ENS GEEEHFXER1 5) . mPGES-TFEHEFINCh S DOFEELHNET S
EEZBND,

(10) 58 RAE
LEMEREREORETIE. BEASLLE L TmPGES-1OFIRAIEML T
W2, AKIC. 2BMBEEETILTHI T LATA Y VERBREET IV
YOADEETIE, EET T RAOKEEE LB L TPGES-1ORIEAEI L T L
%, MPGES-1/ v I 7 R IRIE, WO RERBKLT, TLATAPVEE
KBREETIIVADOREBORBICH ITHY /07 7 -V OEENMET
L. REORBE. MIEAEEORERVBREHEDIBMAER L Gk
EFXHER1 6) . L7Zh > T, mPGES-1FHEHIIG £ HMRRAEDEREICLRD &
EZzZbNh5,

(1) BEES

mPGES-1./ v U 7 AR Tl WITI R ELLE®L T, KIBECEMEST
IV TH BazoxymethaneFZERKIBEET IV D AILBIT DR —THEROH A
ZAHELSWEII NIz, nPGES-1/ v I 7O MY D RATIE, WD X ELEEL
T. RIGESHEEICH T HPE2OEENMET L. EHiEDOZEE%2HEY 5PG6I
2%°peroxisome proliferator-activated receptor v (PPARY) AL THA
fast % %89 ZPCD2DELEEHNIEM L/, mPGES-1/ v & 7o b X DIRfE
ICKIBEX IS EMEERBIE LS5, WD RELEL T, BiagoE
[BEEEE EITRADOEGEEEROETHIRO SN, WPCES-1/ v I 7o T D
ZADBEEEY I /OT7 77—V &Din vitroIEERICH W CHEHE OEE
MO ZROBHEEXRY/O7 7 —YVEDHESRELERLTETLTHY
BEYIOT7 7 —VHBEROPGE2AEMBEDIBIEICES T2 Z ENATRINE
(GEREEXC@R 1 7) o L=A > T, mPGES-1FEEFIZ KBEEAIZICHET D5
DIEER VI = IH T HMERE QD EEX LN,
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(12) PGE2ELEMFIN B M 2T &KE

NSAIDs ' B xM % R RIEMERKR O/ XIS EFDREEFEAET 2FAE LT
Bl BEK. EE. BiEA. REEA. BE BRE. mR. BEE
. BRE. BESEERX. ARRERE. SHEME. ROFME. MR
CICIRERDRIE - BAHHEITOND, TOMIC, ROZMERIBHEDIEH
BEUREHIEF SN, HIAE. T RVRE 7LILF-EEEERCRRER
FMICHITDMEROKE - REIEF SN D,

NSAIDs BRI %= HIE T 2 ToMFId. RAEREUME THHPEE20ESE
WHENC LB EEZONT WS, nPGES-1FHER|HPCE2DEEIFIEREZE T S
ZENDL, INLDRBODBFERICQRDEZEIOND,

[0009] wPGES-1BEEHIIL. &R, VU~ F. EWMEEE. HE. 7ILYNIT—
B SRMUEE. BREL. BUE. SREE. EOHREERS. 5%
MR, KEEEIECHET2BMESRV XISPGE2ELMFE A ML %
TNIEBOFHXITARICEBT THDEEZOND,

FoATH AT SR
FrEF SCAR

[0010] %FEFxmi] : EFRABEE2012,71619655
Rrermh2 - EFfRARS$E2015 71258425
FE%F FIF STHA

[0011] FE4FefF>cmhl : JAKOBSSON, PJ et al. Identification of human prostagland
in E synthase: a microsomal, glutathione-dependent, inducible enzyme,
constituting a potential novel drug target. Proc Natl Acad Sci U S A
. Jun 22 1999, Vol.96, No.13, pages 7220-7225.

FERFEFSCmA2 : SAMUELSSON, B et al. Membrane prostaglandin E synthase-1
: a novel therapeutic target. Pharmacol Rev. Sep 2007, Vol.59, No.3,
pages 207-224,

JERFEFSCmA3 : KAMEI, D et al. Reduced pain hypersensitivity and inflam

mation in mice lacking microsomal prostaglandin e synthase-1. J Biol
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FERFEFSCmAS : KOROTKOVA, M et al. Variants of gene for microsomal pros
taglandin E2 synthase show association with disease and severe inflam
mation in rheumatoid arthritis. Eur J Hum Genet. Aug 2011, Vol.19, No
.8, pages 908-914,
JE4FEFSCmA6 : TREBINO, CE et al. Impaired inflammatory and pain respon
ses in mice lacking an inducible prostaglandin E synthase. Proc Natl
Acad Sci U S A, Jul 22 2003, Vol.100, No.15, pages 9044-9049,
JERFEFSCEA7 : SUN, Y et al. Analysis of meniscal degeneration and meni
scal gene expression, BMC Musculoskelet Disord., 2010, Vol.11, pages 1
9.
JE4FEF S @RS : ENGBLOM, D et al. Microsomal prostaglandin E synthase-1
is the central switch during immune-induced pyresis. Nat Neurosci. No
v 2003, Vol.6, No.11, pages 1137-1138.
FERFEFSCmA9 : KUROKI, Y et al. Deletion of microsomal prostaglandin E
synthase-1 protects neuronal cells from cytotoxic effects of beta-amy
loid peptide fragment 31-35. Biochem Biophys Res Commun. Aug 3 2012,
Vol. 424, No.3, pages 409-413,
JERFEFSCmR10 - KIHARA, Y et al. Targeted lipidomics reveals mPGES-1-PG
E2 as a therapeutic target for multiple sclerosis. Proc Natl Acad Sci
U S A Dec 22 2009, Vol.106, No.51, pages 21807-21812,
FERFEFSCmA11 - WANG, M et al. Deletion of microsomal prostaglandin E s
ynthase-1 augments prostacyclin and retards atherogenesis. Proc Natl
Acad Sci U S A. Sep 26 2006, Vol.103, No.39, pages 14507-14512,
FERFEFSCmA12 - FLACH, AJ et al. Topical prostaglandin E2 effects on no
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[0012]

[0013]

[0014]

rmal human intraocular pressure. J Ocul Pharmacol. Spring 1988, Vol.4
, No.1, pages 13-18.
FERFEFSCmR13 - NAKAJIMA, T et al. [Effects of prostaglandin E2 on intr
aocular pressure, anterior chamber depth and blood flow volume of the

iris and the ciliary body in rabbit eyes]. Nihon Ganka Gakkai Zasshi
. Apr 1992, Vol.96, No.4, pages 455-461.
JERFEFSCmR14 : GOH, Y et al. Prostaglandin D2 reduces intraocular pres
sure. Br J Ophthalmol. Jun 1988, Vol.72, No.6, pages 461-464,
FERFEFSCmA15 : YANNI, SE et al. The role of PGE2 receptor EP4 in patho
logic ocular angiogenesis. Invest Ophthalmol Vis Sci. Nov 2009, Vol.5
0, No.11, pages 5479-5486.
FERFEFSCmR16 : MCCANN, MR et al. mPGES-1 null mice are resistant to bl
eomycin-induced skin fibrosis. Arthritis Res Ther. 2011, Vol.13, No.1
, pages R6,
FERFEFSCmR17 : SASAKI, Y et al. Microsomal prostaglandin E synthase-1
is involved in multiple steps of colon carcinogenesis. Oncogene. Jun
14 2012, Vol.31, No.?24, pages 2943-2952,
FEEADBE

AFHRIE, nPGES-1EEEM 2B 35 ROFL N PO VEEMXIEED
EFFHRINDGE. TNhe2CERERY. RUZTOEERERFLRMHT
2ZEEEMNETD, WRETBERELT, HIZE BRE. YO F. R
=, BRMEEE. BREL. 7ILYNA T —R. SERUEE(E. &RE.
BREE. EOMEREKE. £5MERE. KEEZIELCHETIBHES
ROPGE2ELEMHE A B LRI EBIEF SN D,

AFEBPEESIEX, T [I-a] . [I-b] XiF [I-c] THRIN ZnPGES-1/H
EEMHEETIEROF N TIUEEMERE L. AREPEZERIEL

(o)

TaabE, AFERE. UTOEEY THSD,
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[1]
A [I-al . [I-b] £ L<IE [I-c] DtEM. XIFFOEZEHFRIND
15
[0015] [1b1]

[0016] [HH.
R,
(1) =K :
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[0017] [1b2]

w1
R,

[0018] (K.
Ratd, CuZILFILTHY.,
RPIE, CaZILFILXIE N ZIAOXFILTHY.
Rield.
(a) Cia7ILFIL,
(b) C,ZbAOT7ILFIL,
(¢) G, 7ILaFT, Xk,
(d) CL,ZIaFICLTILFILTHD, ) . XL,
2) = :
[0019] [1E3]

[0020] (R,
nigk. 1. 2. 3. 4XII5TH Y.
R,
(a) 70O,
(b) Cia7ILFIL,
(c) C,ZbAOT7ILFIL,
(d) C,7IaF, XiF
() CoZaFICLTIFILTHD, ) THY,
R2fE, IKFEXIEC L, TILFILTHY,
R3I&.
(1) K3,

PCT/JP2016/073879
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[0021]

[0022]

[0023]

[0024]

[0025]

(2) nas v,

(3) CuZILFIL, XUZ.
(4) CL,7)IaF>THY,
R4,

(1) =K :

[1t4]

5
HyC i

PCT/JP2016/073879

(XA, R@IFKZER. CL7ILFILXIFEC T IF T TH D, ) X,
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T4V (8.6 ml) RUFEEK (3.2 ml) BBERAEBCICT. 2.565RHEHLL
o BRICT, CORISRICKRUEBRIFILEZMZ., DBRLEE. BHEZ
BIMBIRKTHEE L, COBRBZMBST N VA TRIBELEE., 5BIC
SYMBEF M) D LZRYRE. BERELE, BEZATZL7O% K
TJ274— (BRABE : n —AFHY /FBIFIL) IINFEIEICLYR
BlbeMEsOMERY (0.36 9) %157,
'H-NMR (CDCl;) &: 1.32 (6H, d, J = 6,7 Hz), 3.41-3.51 (1H, m), 4.17 (
3H, s), 7.47 (1H, d, J = 8.3 Hz), 8.25 (1H, dd, J = 8.3, 2.3 Hz), 8.4
3 (1H, d, J = 2.3 Hz).

(3) {4~/ on0-3-[4-(4-/00O-3-4 vV 7OELT T Z)-6-X4 hF2-1,3,
S-NYTIU2-AMIN]ITTZIIIXE ) =)
[1620]

TPINIVEEKT. £8 (2) TELNhAE2-/00-4-(4-/00-3-1Y 7
OEL7 2 ZIL)-6-% h¥2-1,3,5-bY 7V OBERY (0.36 9) . 2-%
OO-5-E ROx X FL7z)LROVER (0.279) . [1,V-EX (Y7
ZIWERRT74 )70V INSTYoLADYoOY K PoOoaxd A
¥ (0.050 g) R VEE=HYDL (0.78 9) OFER=KRYIL (3.6 ml)
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[0159]

[0160]

[0161]

RUZEEK (1.8 ml) OBRASSTICT, 1LOBEEHE#R LA, BRICT. &
DRIGBICKROFBIFINEZMA, 9B, TDE, BEEZK, KL
TRMRIBKTHE L, COERBERBT N VATERELLE. 58
WKLY M DLZRYRKRE, BERELE, ZREZY )AL I0O%
NSO 4— (BREBE : n—A~AFHY /EBIFIL) ICTHEETZI &I
FYUKRBILLEY (0.29 g, UNF35% (2 steps) ) &/,

H-NMR (CDCl;) &: 1.34 (6H, d, J = 6.7 Hz), 1.76 (1H, t, J = 6.0 Hz),
3.42-3.53 (1H, m), 4.22 (3H, s), 4,78 (2H, d, J = 6.0 Hz), 7.46-7.50
(2H, m), 7.55 (1H, d, J = 8.3 Hz), 8.05 (1H, d, J = 1.8 Hz), 8.35 (1

H, dd, J = 8.3, 2.3 Hz), 8.58 (1H, d, J = 2.3 Hz).

(4) 4~y 00o-3-[4-(4-/00-3-4 v 7Oz =)L)-6-X h*-1,3,5

—NYTFIOU2-A NIRRT I BERIE

[1621]

7ITVEREST. £ 3) teonk {(4-/oo-3-[4-(4-/o00-3-4
YOELT T ZN)-6-X bET-1,3,5-NYTIU-2-A)L]T T I} XY
J—=I (0.29 9) ®bhILTY (1.2 ml) BWRIC. KAF. Y7 zZIHEAR
D7 R (0.18 ml) RM,8-C7HES - O[6.4.0]-7-7 57> (0.13
ml) ZMNZx7z, CORGEEERICT, 150EER L. CORIBRICER
ICT. BERIEEK (0.35 ml) RUEEK (0.35 ml) A0z, 19EERLE
o CORIBBRDKBEZRRE L. ZEK (0.70 ml) ZmMZA. 19EER L,
CORISHBEDKEERRE L. FEBK (0.70 ml) ZiNX. CORBEE. 1
DEFEL LK. KBERELL, TORIBEIC, BRICT, M7z
BT 14V (0.24 g) RUFEEK (0.029 ml) 2MAT, TORIGKE, 64
CICT, 1IEERE LA, CORBEIC, KAT. ZEb=MYJL (1.2 ml)
RORER (0.075 ml) ZMNZ. 02EFEHRLL, COBRBRLYENKREZ S
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[0162]

[0163]

[0164]

L., BEZRT DL YRELEY (0.27 9, NK8T%) =R/,

'H-NMR (DMSO-dg) &: 1.30 (6H, d, J = 6.9 Hz), 3.36-3.44 (1H, m), 4.16
(2H, s), 4.17 (3H, s), 7.67 (H, d, J = 8.3 Hz), 7.71 (1H, dd, J = 8

.3, 2.1 Hz), 7.76 (1H, d, J = 8.3 Hz), 8.17 (1H, d, J = 2.1 Hz), 8.29
(3H, br s), 8.34 (1H, dd, J = 8.3, 2.1 Hz), 8.52 (1H, d, J = 2.1 Hz)

(5) N-{4-y0@-3-[4-4-s0[-3-41vV 7O Tz =))-6-X hF -1,
3,5-NYTIU-2-4 IRV IIINY-3,3,3- Y A DO-2,2-FAF)TOF

FUTIR

[1822]

TIIVEREST. £iE 4) THLN/E4-/00-3-[4-(4-200-3-14 Y
OB Tz ZI)-6-X hF-1,3,5-N) PIV2-AIRVINLT IV
IRERIE (0.080 g) . 3,3,3-hUDiAO-2,2-YAFILTOELVER (0.042

g) . HOBt - H,0 (0.042 g) K TWSC - HCL (0.052 g) MDN,N- X FILiRIL L
7IR (1.0 ml) BWRIC, BRICT, M)IFLTIY (0.076 ml) 20X
. 16BFEEI L, CORIGRICREBMEBE KRB I FILEMA. 9EL

=%, BMEZRENBEREKTEE L, COBKRBEMES M) D L TR

Lz, 28IC&YMBEF NV LZRYKRE, REBHELE, BEZ2Y

ATZNIOT TS 74— (BABE : n —AFH U BRI FI) ICTHE

BB EICLYKRELLEY (0.089 g, INEIO%) %15/,

H-NMR (CDCl;) &: 1.33 (6H, d, J = 6.7 Hz), 1.44 (6H, s), 3.43-3.52 (
H, m), 4.21 (3H, s), 4.55 (2H, d, J = 5.8 Hz), 6.23 (IH, br s), 7.36
(1H, dd, J = 8.3, 2.3 Hz), 7.48 (1H, d, J = 8.3 Hz), 7.53 (1H, d, J
= 8.3 Hz), 7.94 (1H, d, J = 2.3 Hz), 8.34 (1H, dd, J = 8.3, 2.2 Hz),

8.57 (1H, d, J = 2.2 Hz).
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[0165] (6) N-{4-/ O O-3-[4-(4-yOO-3-4VYFOELT7z=))-6-E ROF -
1,3,5-RNY) P U-2-4 LIRVII}-3,3,3-MN) )4 0-2,2-Y X F)L70O
EAVT7IR

[0166] [1623]

[0167] 7IIVFEKT. Lid (6) TR/LNEN-{4-y00-3-[4-(4-/ OO-3-
A4V 7EELTZZN)-6-X hF-1,3,5-NY TPIV-2-4 JLIRV I )IL}-3,
33-MU7NAO-2,2-UAFILTAOEAVTIR (0.089 g) DAL/ —IL

(1.4 ml) BWRIC. ERICT, MKEEEF MY D LKAR (0.25 ml) ZMA

. 65CICT. 2.5BFRIEI Lz, CORIGKRIC. BRICT. 2NiEEE (0.49 ml
) RUOKEMA. B L, WMHLULAEBEGEEZSE L, KTHEL. BEEE
52 ET, RELEY (0.075 g, INZKR86%) =/,

[0168] [&4H&EHI12] :N-(4-2700O-3-{4-E FOF-6-[6-((R)-1-AFIT hF)
B -3-4IL]-1,3,5-N YT U-2-4)L}R>VI)V)-3,3,3-~) 7)bA4 O
=2, 2-CAFNTOEA VT I ROERKR (EMEFIES25)

[0169] [1t24]

[01701 (1) 5-7OE-2-(R)-1-XFILT hFIHEY TV
[0171] [1£25]
ey, -OH




WO 2017/030115 47 PCT/JP2016/073879

[0172]

[0173]

[0174]

[0175]

TITVEBEST. 5-70F-2-700EYYY (1.0 9) BLTR)-RY
H-2-A—)L (0.69 g9) OF b ROZS> (10 ml) FHEIC. ERICT
KFIEF YD L (0.31 g, OEENF AT 1 AN—=T3Y) ZM&x. |
0D EIR# L, 80CICT, 1BAFERE. ERICT. ZORIGRICEMIELL
TUEZDLKBBRRUOHEBIFILEZMA. PBRLLE BEREZRNEERE
KTHERLE, COBMBEZWMEET M) VATERELLZR., 28ICKYERE
FTRYDLERYRE, BEBBLAE, BEEZ> YAV I/OTNIZT71
— (BRRE : n—~FHY FBIFIL) IHMTDEICLYRBLELEY
(1.3 g, quant.) %87,

'H-NMR (CDCl;) &: 0.92 (3H, t, J =7.3 Hz), 1.29 (3H, d, J = 6.2 Hz),
1.33-1.48 (2H, m), 1.50-1.59 (1H, m), 1.66-1.75 (1H, m), 5.10-5.18 (
H, m), 6.59 (1H, d, J = 8.8 Hz), 7.60 (1H, dd, J = 8.8, 2.4 Hz), 8.1
6 (1H, d, J =2.4 Hz).

(2) 2-/08-4-X hF-6-[6-(R)-1-XFILTrFI)EY T V-3-1)L]-
1,3,5-NUTFPTY

[1£26]

TITVEEST. £ (1) Ttonkb-7a0F-2-(R)-1-XFIL T ~*
YTy (1.3g) OMLTY B.5m) RUFESERAOTZSY (2.0 m
1) ORBEBRRIC. -78CIZT. =T FIYFoL (1.6 M n-~FH VAWK, 4
Aml) ZFT LA, 1598 %. mROBN)v 7O (1.6 nl) %20
WCAFTMA T, ERICFRL., 02FEE#H L, COREESHICI0%Y
TUBKBREMA. 100EE®R L, CORBEEMICEBRIFILZMA
DB L, D%k, ABEEZK, SIWTHMBIEKTESRELL, COBK
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[0176]

[0177]

[0178]

BT ) VLATRBELLE 2BICLYRMEF NI D LZEYRKRE,
WMEBMEL. COBLNEEED,2-VAMFITHYY (28 nl) RUERE
K (14 ml) SBEEBKIC, 2,4-/00-6-X hF2-1,3,5-h ) 7TV (2.8
9. [LTV-EXR(Z7zZ)KRKRT74)7 2021590 L00)Y4o0
VR Iooaxsoami (0.21 g) RG) E=AY DA (3.9 9) Z0
Z. 90CICT, 1L5EEIRKE L, ERICT. ZORIBRICSKRUEBIFIL
EMA. DBLEK. BEBEKRUBEMERIEKTHSE L. COBKEL
MEEFT N) D LTRELEE, 2BICKYMEBT N DAZRYKRE., BE
BRE L, BBEVVASNLIOINTS 74— (BREBE: n—~FHY
SEBRIFIV) IKHMNTBEICLYRBIEEMEZSOMEERME LT (1.1 g
, INEH60%) EBT.

'H-NMR(CDCLl;) &: 0.94 (3H, t, J = 7.4 Hz), 1.35 (3H, d, J = 6.2 Hz),
1.38-1.50 (2H, m), 1.53-1.64 (1H, m), 1.72-1.81 (1H, m), 4.15 (3H, s)
, 5.31-5.40 (1H, m), 6.76 (1H, d, J = 8.8 Hz), 8.54 (1H, dd, J = 8.8,
2.1 Hz), 9.27 (1H, d, J = 2.1 Hz).

(3) (4-/OO-3-{4-A hF-6-[6-(R)-1-XFIT hFI)E) T -3-4
WI-1,3,6-R) PO U-2-4 )L} T2 ZI) X5 /) —Ib
[1627]

by, O Na O

pra
£

¥ e
0 O
ZIIVERSTF. L2 (2) TSN 2-200-4-X hF>-6-[6-((R)-
1=-AFINTREF)EY I -3-14)L]-1,3,5-N) 7T OBERY (1.1 9)
L 2-/00-5-E ROFUAFIILTzZIAROVEE (0.76 g) . [1,1-E2(

N

VITZWNEKRAT7 4 /)70 V]INSToLAD)ToO0) K YoOOx%s
v (0.14 g) R VBB=HY DL (2.29) OFEMZMJIL (11 m
) RUFHBEK (6.0 ml) OREBER%ZS0CICT, 1.6RERE L, ERICT
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[0179]

[0180]

[0181]

 CORBBISKEUCEBIFILAMZ. 9B LE. BEEZBMEIEK
ThHd L, COBBEBEZWMES M) D LTEZELLE. 28ICLYNRES

M)DLZRYRE, BERELL, BEZ AL IOXMNT ST 14—

(BB : n—AFHYY /BRI FIL) ICTHBETZIEICLYRELE
¥ (0.89 g, UNE64%) %157,

H-NMR (CDCl;) &: 0.94 (3H, t, J =7.3 Hz), 1.35 (3H, d, J = 6.2 Hz),

1.39-1.50 (2H, m), 1.57-1.64 (1H, m), 1.73-1.81 (2H, m), 4.19 (3H, s
), 4.77 (2H, d, J = 6.0 Hz), 5.31-5.40 (1H, m), 6.78 (1H, d, J = 8.8
Hz), 7.47 (1H, dd, J = 8.2, 2.2 Hz), 7.54 (1H, d, J = 8.2 Hz), 8.03 (
H, d, J =2.2Hz), 8.66 (1H, dd, J =8.9, 2.1 Hz), 9.39 (1H, d, J =
2.1 Hz),

(4) N-(4~-200-3-{4-A bF-6-[6-(R)-1-AFILT rFI)E) -3~
ANW]-1,3,5-RNY PO U-2-4 IRV II)-3,3,3- R Y T)AO-2,2-F X F
VoA 73R
[1t28]

-~ O N Claz
V i H
; - Mo A2 A N, F
e [N F
o F

s ps
TIITVEEST. £&8 3) Tt/oNnk(4-700-3-{4-X b F-6-[6-(
R)-1-AFITRFINEY D V-3-4)L]-1,3,5-"N) FTU-2-4 )V} 7=
W A& =)L (0.16 g) dF FSEROZSY (1.6 nl) BKRIC. BRICT
VT IZIVERRARYIILTIR (012 ml) AMA . TORBEKIC, KE
1L, 8-YFHEY s O[5.4.0]-7- v F Yy (0.080 ml) AANA. 159RE
L, CORIBEZEZ, 60CICT, 200EE#H L, CORIGEIC, FIRIC
T NITzZWNRRAT7 4> (0.22 g) RUZEEK (0.080 ml) ZANZ. 60
TICT, 1HBEER L, CORBRIC, BRICT. NN-UXFILKRIVLLT I
K (1.6 ml) . 3,3,3-MNY7)IA40-2,2-UXF)ITOEF VERDONN- X F
WRILLT I RE®R (1.9, 0.30 ml) . HOBt - H,0 (0.12 g) K& TUWSC - HCL (
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[0182]

[0183]

[0184]

[0185]

0.15 g) ZMA. 150FEER L, CORBKREZ. ERICT, 155EFHEL
foo TORBBIC. KRUOEBIFILEZNMZ. DB L. TDR. EHE%
K FWTHEMBEKTES L, COARBEREEFT N VLTEELE
%, PRICLYRMBTN) D LZRMYRKRE, RERBLE, COEREBEETL
NST4TEEIOY KT ST 14— (BRBE : n—~FH Y EEERTFI
) ICTHRAETZ I EICLYKRERLEY (0.19 g, INFENY) =77,

H-NMR (CDCl;) &: 0.95 (3H, t, J = 7.3 Hz), 1.35 (3H, d, J = 6.2 Hz),

1.39-1.51 (2H, m), 1.55-1.64 (1H, m), 1.73-1.82 (1H, m), 4.19 (3H, s
), 4.54 (2H, d, J = 5.8 Hz), 5.32-5.40 (1H, m), 6.22 (1H, br), 6.78 (
H, d, J =8.8Hz), 7.35 (1H, dd, J = 8.3, 2.3 Hz), 7.52 (IH, d, J =
8.3 Hz), 7.93 (1H, d, J = 2.3 Hz), 8.65 (IH, dd, J = 8.8, 2.4 Hz), 9.
38 (1H, d, J = 2.4 Hz).

(5) N-(4-/00-3-{4- FOF > -6-[6-(R)-1-XFITrFI)EY I -
34 II1-1,3,5-N) T U-2-4 JL}RVII)-3,3,3- M) 74 0O-2,2- X
FLroEAYF7 IR
[1£29]

FILIVEEKITF. L2 () TELSNEN-(4-r00-3-{4-X M+ -6-[6
“(R-1-AFILTEFINE) D U-3-4)L]-1,3,5-") T I U-2-4 )L}V
TIV)=3,3,3-R)7)A0-2,2-CAFINTOEFTYTIR (0.19 g) DX
57— (2.0 ml) BWHRIC, ERICT, KB MY D LKER (0.35 ml
) A, 65CICT, 1.OBREM L. CORIGERIC. ERICT, 2NEEE (
0.70 ml) RUKEMA, WL, WMHULELEHRZ 2L, KTHEL. &
ERI&T 52 &T. RELEW (0.14 g, UNZKTTY) =™/,

[BERFI3] :N-(4-/aO-3-{4-& FOF>-6-[3-(1-XFi> o 7Ol
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Y7z =)L]-1,3,5-R )T U-2-14)L}IRVII)-3,3,3- ) 7ILAO-2, 2-
DAFITOEFTY T I ROEM (EfEHEZS49)
[0186] [1:30]

[0187] (1) 5,5-U A FI-2-[3-(1-XF)>vOOEN)7z=)]-1,3,2-F %
RV
[0188] [1t31]

[0189] 7T VEHESKT. 1-70F-3-(1-XFi>sOo7OEL)IRVEY (0.50
9) . 5505 ,5-FrSAFI-2,2-E-1,3,2-FFHRYF> (0.85 g)
CILTV-BER(P 7 ZVERRT 4 ) 70wV IS Yo LDV O R
rvooaxsoame (0.096 g) RCEEEEA ') UL (0.70 g) D1,2-T %
hEoTHY (5.0 ml) BB RAESSTICT, 15BFEEIR LA, ZORIKIC
CERICT, BRI FIL (10 nl) ZMAk, CORBEZEZA4 M2BL.
BT FILTBRE L, 2REZREREL. ZEZY )AL NTS
J4— (BREBE: n—AFHY /EBERIFIL) ICTHERTZIIEICLIYE
BiE (0.56 g, INFKB%) %[/,
H-NMR (CDCl;) &: 0.68-0.71 (2H, m), 0.86-0.89 (2H, m), 1.02 (6H, s),
1.41 (3H, s), 3.77 (4H, s), 7.27 (1H, td, J = 7.5, 0.5 Hz), 7.32-7.3
5 (1H, m), 7.60 (1H, dt, J = 7.5, 1.3 Hz), 7.70-7.72 (1H, m).

[0190] (2) 2-/O00-4-X hF2-6-[3-(1-XF)>oO0FOEN)T7 z=)]-1,3,5

-NUTTY
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[0191]

[0192]

[0193]

[0194]

[0195]

[1£32]

N -Gl

e

Cl\[I,N\ Cl

NfN -

AN N .Q»N
O b
O\

TITVEEST. £ (1) TH/LNAE -V XA FI-2-[3-(1-XFIL>
o070E0)7 2 =ZV]-1,3,2-IAFHRYF> (0.56 g) . 2,4~ 00
6-X h¥2-1,3,5-pY 7YY (1.1 9) . TRSFR(M)TZZIKRRTD
A V)INSTUTL(0) (0.26 9) RUYVEE=HY VA (2.4 9) D1,2-2 X b
FoIHY (9.8 ml) RUEEK (3.7 nl) BB K%, 8CICT. 2.505HE
Bl BRICT. CORBBRICKRUOEBIFILENA. 9BELEE. B
KEZHMBIBKTHRE L, COBBEZMET M) U LTRELLE.
HZBICLYRMEEFT M) D LZRYRE, BERELE, BEZYATILY
OYhT274— (BREBE : n—AFH Y /FBRIFIV) ICNTFEIEIC
SYRBLEEMESOHEERY (0.47 9) =5,

'H-NMR (CDCl;) &: 0.77-0.81 (2H, m), 0.91-0.95 (2H, m), 1.46 (3H, s),
4,17 (3H, s), 7.41 (1H, t, J = 7.7 Hz), 7.51 (1H, dt, J = 7.7, 1.6 H
z), 8.29 (H, dt, J =7.7, 1.6 Hz), 8.38 (1H, t, J = 1.6 Hz).

(3) (4-yoO-3-{4-X MFI-6-[3-(1-XF>yOyOEIL)T7z=I)L]-1
V3N T2 NI T T ALY ) —IL
[1533]

ZILIVERST. L2 (2) TSN 2-200-4-X hF>-6-[3-(1-X
Froaryaen)7z=)L]-1,3,5-N YTV OBERY (0.47 g9) . 2-
200-5- ROFUAFIIT7z)LROVEE (0.38g9) . [1,1'-ER(T7T

IZIRAT74 /)7t VINSIoLAD)YyO) R UooaxXsy o
me (0.069 g) R VEE=HY DL (1.1 9) OF7EMZRYIL (4.7 nl
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[0196]

[0197]

[0198]

) RUZEEK (2.3 nl) OB RZ. 85CICT. 1.oEE®R LA, ERIC
T. CORBBICKRUCEBIFILZMA. 2R LIEE. BREZRIRIE
KTHERLE, COBMBEZWMEET M) VATERELLZR., 28ICKYERE
FTRYDLERYRE, BEBBLAE, BEEZ> YAV I/OTNIZT71
— (BRRE : n—~FHY FBIFIL) ICTHEETIEICLYREL
&4 (0.42 g, INEKA8% (2 steps) ) %1F/,

'H-NMR (CDCl;) &: 0.77-0.81 (2H, m), 0.93-0.97 (2H, m), 1.47 (3H, s),
1.80 (1H, t, J = 6.0 Hz), 4.22 (3H, s), 4.78 (2H, d, J = 6.0 Hz), 7.
42 (H, td, J =7.7, 0.5 Hz), 7.46-7.50 (2H, m), 7.54 (1H, d, J = 8.3
Hz), 8.03 (1H, d, J = 2.3 Hz), 8.40 (1M, dt, J = 7.7, 1.6 Hz), 8.50

(1H, t, J = 1.6 Hz).
(4) 4-700-3-{4-A FF2-6-[3-(1-XF)>oOrOEiL)7 = =)L]-1,
3,5- ) TFIV2-ANIRVYINT IV BEIR

[1£34]

7IIVEEKT. £i8 B) TELNAG-700-3-{4-X hF2-6-[3-(
1-XF)oo07oEN) 722 =)V]-1,3,5-b Y TIU-2-4 )L} 7T =)L) X
/=) (0.42 g) ®RILTY (1.9 ml) BRIC, KAF. YTz ZIKR
ARYLTIR (0.29 ml) RN, 8- F7HEL -/ O[6.4.0]-T-7>F+=> (0.
20 ml) AMA/c, CORBEE, BRICT, 15EEERLE, TORBRKIC
EIRICT. BIRIEEK (0.50 ml) RUEBK (0.50 ml) 0z, 19EES
Lce CORIGERODKBEREL. ZFEK (1.0ml) ZMX. 19BERHLE
o CORIGERDKBEREL. ZFEBK (1.0ml) ZMX . CORBEEZ. 1
DEER LK. KBEBRELL, TORBEIC, BRICT. M) 7z
RA7 14V (0.38 9) RUFKEK (0.042 ml) #MAK, TORIGKRE. 64
CICT, 1IEERE LA, CORBEIC, KAT. ZEb=MYJL (1.7 ml)
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[0199]

[0200]

[0201]

RORERR (0.12 ml) ZmA. 300EIRH L, CORMEBKRL Y EE%E S
L. BIEERET D &K YRELEY (0.41 g, INEK88%) %F7,

H-NMR (DMSO-ds) & : 0.83-0.88 (2H, m), 0.89-0.94 (2H, m), 1.45 (3H, s
), 4.16 (2H, s), 4.16 (3H, s), 7.49-7.56 (2H, m), 7.71 (1H, dd, J = 8
.3, 2.3 Hz), 7.75 (1H, d, J = 8.3 Hz), 8.15 (1H, d, J = 2.3 Hz), 8.27
-8.34 (4H, m), 8.38-8.40 (1H, m).

(5) N-(4-~0O-3-{4-X b F2-6-[3-(1-XF)>rvOOENL) Tz =)L]
-1,3,5-N) I U2-A IRV II)-3,3,3-NY DA O-2,2-FIAFIT
AEA>Y7I KR
[1£35]

TIIVEREST. £ 4) TELNE4-/00-3-{4-X M F2-6-[3-(1
-AFNToO7aeN) 7z =)L]-1,3,5-N Y T YU JLIRVIINT 2
v 1BERIE (0.080 9) . 3,3,3-hUDiAO-2,2-UXAF)TSOEELVER (0
.045 g) . HOBt - H,0 (0.044 g) RTWSC - HCL (0.055 g) DN, N-Y X F Lk
WATIR (1,0 ml) ®KRIC, BBICT, MYIZFILT7IY (0,080 ml) %
A, 6B LA, CORBRICENMEEKRVOBRIFILANA. 2
WLk AREBEZRMBIRKTES L, COBBBEZMESN) VLT
HIELRE, PBRICLYBET M) VLZERYRKRE, BEBBELE, BE%E
SURATFNIATNTS T4 — (BREABE :: n —AFH Y EBIFI) IC
THEETDEICLYKRBEEY (0.093 g, INFKIB%) %[,

H-NMR (CDCl;) &: 0.77-0.81 (2H, m), 0.93-0.96 (2H, m), 1.44 (6H, s),
1.47 (3H, s), 4.21 (3H, s), 4.55 (2H, d, J = 5.8 Hz), 6.18-6.26 (1H,
m), 7.35 (1H, dd, J = 8.3, 2.3 Hz), 7.42 (1H, t, J = 7.7 Hz), 7.49 (

H, dt, J =7.7, 1.6 Hz), 7.53 (1H, d, J = 8.3 Hz), 7.93 (IH, d, J =

2.3 Hz), 8.39 (1H, dt, J =7.7, 1.6 Hz), 8.49 (IH, t, J = 1.6 Hz).
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[0202]

[0203]

[0204]

[0205]

[0206]

[0207]
[0208]

(6) N-(4-o0o-3-{4- ROF>-6-[3-(1-AF)>o/O07OENL) 7=
WI1-1,3,5-b )T U-2-A IRV II)-3,3,3-MN) T7IADO-2,2-O A FI)b
7oV T7 IR
[1636]

T7IITVEEST. L& (5) T/LNEN-(4-700-3-{4-X ~F-6-[3
~(I-XF>on7o0E) 72 =0]1-1,3,5-N ) PIU-2-4 JL}RV I ))-
3,3,3-M7)40-2,2-UXAF)FAEF VT IR (0.093 g) DAY/ —
(1.5 ml) RIS, EIRICT, AMKERIEF MY o LKiEm®m (0.27 ml) %m0
Z. 65CICT, 2.5BFRHEM Lz, CORIGKRIC, ERICT, 2NEEE (0.54 m
) ROKEMA., B LA, B LAEEGFEBEL. KTHEL. BEEE
TBHIET, RELSY (0.086 g, UNFIMY) %15/,

[BLEfI4] :1-NY A0 XAFIoORVEVAHILRVE 4-/00-3
-[4-E FOF2-6-CB-1v7OELT7zZ)-1,3,5- M) I U-2-1 JLIR
YINT I ROEK (EikEHES52)

[1£37]

(1) 2-200-4-GB-4v7OENLT7z=)L)-6-X NF2-1,3,5- YTy
[1638]
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[0209]

[0210]

[0211]

[0212]

TPILIVERST. 34V 7O0EL7zZ)AROVEE (6.1 9) . 2,4-T7
OA-6-X hF2-1,3,6-F) 7YY (10g) . ThZFA(MN)TZIKRR
T4)8Z5T0L(0) (1.7 9) RCREF M) DL (129) LT (60
ml) RUZEEBK (60 ml) BFB®EAE., 80°CICT, F[EHEHLE, BRICT,
CORISEEDBL, n—~"FHY  HRIFIL=1: 1OREFTERVKIC
TH&E LI TOBMIT, n—AFHY EFBEIFIL=1: 10REREEM
Z. DB LIR. BRBEZRMRIBKTES L, COBRBERET Y
JLTHRELLE, 2BICLYRMBT N DLZERYRWEL, CO3RER
ERMET 2 &ICLYRBILEMESTREY (11 9) 257,

(2) {4-700-3-[4-B3-1 v 7O 7z ZI)-6-X hF-1,3,5-8) 7
U2 AN]1T NI A =
[1£39]

7ILIVFERERSKT. L8 (1) T8bohk2-/00-4-B-4vV 7Oz
Z)-6-X FF-1,3,5-NYTTUVDEEY (14 9) . 2-700-5-E KO
FOAFNTzZNROVEE (12 9) . [1,V-ER(ZTTZNKRRT 1 /)
J2xzOtVINZYLADYsaY K Tooaxsoamy (1.3 g0 RO
JUB=hY UL (239) OFEMZNYIL (98 nl) RUZFHEBK (42 ml)
DOREBR A, 80°CICT, IWAEHR Lz, BRICT. JORIGHRICEFEIEK
RN —AFH U EHBIFIL=1: 10OREGAEELNMA. 9RLEE. BEE
ERIFIRIBAKTHESE Lic, COBRBEMBE ST M)V LTRBELEER. 28
CEYMBF NI DLZIMYRE, BERELL, ZEZY)ASNI0O%
NTS74— (BRBE: n —AFHY /BRI FIIL. RUO70O00KIVLS
FEEETFIV) ICTRETSIEICLYKREBILLED (9.2 9, INFEH4T% (2 st
eps) ) %187,
H-NMR (CDCly) &: 1.32 (6H, d, J = 6.9 Hz), 2.04 (1H, t, J = 6.0 Hz),
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[0213]

[0214]

[0215]

[0216]

2.98-3.08 (1H, m), 4.21 (3H, s), 4.75 (2H, d, J = 5.6 Hz), 7.41-7.48

(3H, m), 7.53 (1H, d, J = 8.1 Hz), 8.01 (1H, d, J = 2.4 Hz), 8.40-8.
44 (1H, m), 8.46-8.47 (1H, m).

(3) 47 00-3-[4-B-1v7OELT7 T Z)L)-6-A hF-1,3,- ) 7Y
V- IRVIUIT IV EEEIR

[1£40]

NYN
A « HCI
TITVEREST. £ (2) t/onk{4é-oono-3-[4-B3-1 v 7Ol
TIZ)6-XMFI-1,3,-"N)T7IU-2-4 ]IV} A% /=) (9.2
9) @by (37 ml) BRI, KT, YTTZNNRAKRIILTIR (6.
4 ml) RO, 8-CFPHEL-O[5.4.0]-7-9 v FtYy (4.5 nl) EMMX7,
CORGEE, ERICT, 15EERERE L, CORIGRICERICT, #BNE
BK (18 ml) RUEBK (18 ml) ZmMA. 19EFER LE, TORIBERDK
BAMEL., ZEBK (36 nl) #MA. 10BE#RLL, CORBEOKBE
BAE L. BEBK B6ml) Ak, CORBEEZ. 19BREBLEE. KB
ZBRELE, CORBKIC, KABT. M)V T ZIRRT 14> (8.5 9) &N
Z. 1bEE®R L, CORBKRE., ERICT, 150EERE. ZBK (0.9
2ml) A, TORIGKE, 60CICT, 1BREE#RLE, TORBEIC,
ERICT, 7Eh= KU (37 nl) RORIERE (2.6 nl) ZMNA. 16EIRE
Bl COMBRIYEGREZZIL. RERBET DI EICLYRELED
(8.4 g, INFE83%) %1H/,
H-NMR (DMSO-ds) &: 1.27 (6H, d, J = 6.9 Hz), 3.00-3.09 (1H, m), 4.15
(2H, br s), 4.16 (3H, s), 7.54 (MH, t, J = 7.7 Hz), 7.58-7.60 (1H, m
), 7.72-7.76 (2H, m), 8.16 (1H, br s), 8.35 (1H, dt, J = 7.7, 1.6 Hz)
, 8.39 (1H, br s), 8.48 (3H, br s).

Q) 1-NY AR AFILIIARVY VAR VEE 4-7 00-3-[4-(3-1
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[0217]

[0218]

[0219]

YFAEILTTIN)-6-% hFS-1,3,5-FNY P V-2 VIRV LTI R
[1e41]

7ITVEEST. £ 3) teonké-onon-3-[4-3-1 v 7Ol
TIZN)6-A RFT-1,3,5-RYTIU-2-4)LIRVIILT IV EEEIE (
0.080 g) . 1-(RYZiaOXFIV)> ORI VALK VEE (0.047 g)

. HOBt - H,0 (0.045 g) RTMWSC - HCL (0.057 g) DN, N-F X FILRILLT I
K (0.70 ml) BRIC, BRICT, PUITFILTIY (0.082ml) ZA, |
SRR L, CORBRICKRUn-~AFH Y  BEBBTFIL=1: 10DEEER
WAEMA, DRLIE. ERELRBENMBIEKTRE L, COBEKBEME
FTRUDLTRIELEE., 2BICLYRMBFT NV LZRYKRE, RERE
L BBEEZUATNVIOTNIS 71— (BRBE : n—~FH2 B
BBIFI) ICTHEETLIEICLYRELEY (0.094 g, INFKWN%) %15/
H-NMR (CDCl;) &: 1.32 (6H, d, J = 6.9 Hz), 1.71-1.75 (4H, m), 1.96-2
.06 (2H, m), 2,28-2.35 (2H, m), 2.99-3.08 (1H, m), 4.21 (3H, s), 4.56

(2H, d, J = 5.6 Hz), 6.23 (1H, br s), 7.35 (1H, dd, J = 8.1, 2.4 Hz)

, 7.42-7.49 (24, m), 7.52 (H, d, J = 8.5 Hz), 7.93 (1H, d, J = 2.4 H

z), 8.40-8.43 (1H, m), 8.46 (1H, br s).
B) 1-NYZLFAAFLIIARVYY VAR VEE 4-/00-3-[4-ER
AF>-6-3-1v7aELT7z=ZI)-1,3,-RN YT U-2-4 JLIRVI LT
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[0221]

[0222]
[0223]

[0224]
[0225]

[0226]

[0227]

PITUVEEST. £2 4) TELSNWAEI-N) JILA0XFILYoORY
FVAIKRVEE 4-o00-3-[4-B-4V 7O T7zZIL)-6-X hF-1,3,

B-NUTIUU2-AILIRYTIIT IR (0.093 g) DX& ./ —JL (0.80 ml)
RIS, EIRICT, AMKEBIEF MY D LKEKR (0.13 ml) ZMA. 60CICT
. SREER L, CORBRIC. ERICT, 2NEEE (0.26 ml) KRUKZENM
Z. B Lk, WMELAEZEGEZSE L, KTHEFL., BEELZRERT S ET,
=E(LEH (0.083 g, INFER2Y) =E/.

[BERFIS] :1-O0AQXFLIIARVY IV HILRVBOERK

[1£43]

M 1-ERAFIAFILI2ARVIVAINRVEE RVUIJIIZAFIL
[1b44]

PIIVEERKIT, I-E ROFOAFI ARG VAR VE (1.1 9
) ONN-F A FIHRI LTI R (5.0 ml) SBRIC, BRICT, Ryl 7O
IR (0.94ml) ZMA/c. TORIGKIC, KABT. KEEHY VL (1.3 9)
A, BRICT, 3EEBH LA, CORIBHEE, 20015E. #BELE. <D
REBRIC, KERUOEBIFILEMA, DRLIE. BRELZBRFRIIEKTHE
HU, COBBEBEMEEST N VALTHRELLER, 2BICIYMEST MY
DLAERMYRWE, CD3K%E, BERET DI EICLYRELCENEZZT
BEW (2.0 9) 1871,
H-NMR (CDCLl,) &: 1.60-1.80 (6H, m), 1.95-2.03 (2H, m), 2.45-2.50 (1H
, m), 3.59 (2H, d, J = 6.9 Hz), 5.16 (2H, s), 7.30-7.39 (5H, m).

(2) =KUY TNAQRAIVRIVKRZIVAFIAFILS7ARV I Y AIRY



WO 2017/030115 60 PCT/JP2016/073879

B RNUUILIZAFIL

[0228] [1t45]

F oL

O K

2L
o Mo

[0229] 7TV FEKT. Lid (1) TH/LWALI-EROFIAFIL/ORV S
VALNKRUVEE RVUINIZATFTNESUREY (0.70 g) o000k L (3
Boml) SIS, KA. 2,6-LFTY (0.47 ml) RCMNY A XYY
2R VEREKY (0.50 ml) EMNZ7/c, CORNEE. BRICT, 100EEKE
BlLk, CORBKIC, ZERICT, K 10% 7 T VEBKARRCG7O0ORIL
LEMZ. 9B L, COBMBE2% Y TUVBKBBRTHE L, HEEF MY
TLTHRELLE, 2BICLYMBFT N DLZRYRWE, D3R %E.
BMERBMET 2 &ICLYREILLEMESUREY (1.0 9) 2187,

H-NMR (CDCl,) &: 1.64-1.88 (6H, m), 2.05-2.23 (2H, m), 4.58 (2H, s),
5.17 (2H, s), 7.29-7.40 (5H, m).
[0230] (3) 1-T7IUAAXAFILSIVARVIVHILRVEE RVIILIZAFI
[0231] [{k46]

N

{0 £ E {
;Qujkkg)<i —_— A0
-G _
Q o o

[0232] 7IJdVSEEST. L8 (2) TESNAI-MN) 2FOXY Y RILKZIL
FFXFIAFILI2ARVEIVAINKRVEE RVIVINIZATIVESLREY (1

d9) OFhSeEROZSY (6.0 nl) BRI, KA, TRSTFILTY
TEZOLTILAYE (@inol/LOF MSEROTSVARKR. 3.0 m)ZMAL
o CORME%, 6305, BEBER. KRUEBRIFILZMA. 2BLE, Z
DEHBEK, HmWTHMEBRKTESEL., MEBF M) D LTRELLE,

PBEICLYMBEFT M) T LEZRYBRWE, CO3KR%E, BERBL. F5N
ERBEES)ATNIAR NS 74— (BEBE : n —~FH YV BT
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[0233]
[0234]

[0235]

[0236]
[0237]

[0238]
[0239]

FI) ICTHEET DI EICLYREBLLEY (0.39 g, IXZF62% (3 steps))
15T

H-NMR (CDCl,) &: 1.60-1.82 (6H, m), 2.06-2.16 (2H, m), 4.47 (2H, d,
J =47.4 Hz), 5.17 (2H, s), 7.28-7.40 (5H, m).

(4) =740 XFI ORI VARV R

[1£47]

SEF e HODL,

0
BERFHEKIT. £ Q) THELShALI-7)AOXFLYIOQRVYEI VAL
RV RUINIZFIL (0.399) OF S ROTZ7SY (4.0 nl) AR
1o ERICT, ASCA-2 GEMRIBIEDA. 5%/35 Y0 L-0. 5%5E & (T X -
A—TLF¥ vy MNEOB., 77407 IAI2002F1081HS, 5-14R—U %

BB) . 0.129) ZMA, 1KEKKRT. BERIELE L, BREFEKIT. AS

CA-2 (0.20 9) ZMNZx 7= 1 KIEKET. 1685EHELE Lz, BRFEKT.
CORGHEEEZSA MPBL. T3ROSV TRELE, 2BERT

RMET D EICEY. RBLEEMEESUREY (0.35 9) 257,

H-NMR (CDCl;) &: 1.62-1.81 (6H, m), 2.07-2.14 (2H, m), 4.46 (2H, d,

J = 47,2 Hz),

[BLERI6] 1=V NAOAFILIIOARYEY Y HINRVEBOERK

[1E48]

(M) 1-FRILIN-2oaRVIVHIVKRVE RUIJILIIATIV
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[0240]

[0241]
[0242]

[0243]

[1£49]

TINTVERS T, EEREEFLSD (1) THELNWAEI-EROFIXFILY
HARVIVHILRVEE RUIVIIZAFILESTEEY (0.70 9) o0
OFIbL (.5 ml) RV AFIVRILEFD R (7.0 ml) SBEEB®EIC. MY
IFLF7IY (1.5ml) #MAk,. TORINKIC, KAT. ZBb149-
DU UskE (1.3 9) AT, CORIGEEZ. ERICT, 1RREEHE. K
ROBBRIFLEMA. DEBL. COBEMBA2% Y TVBKEBEKR. KRilca
L2YRBIEFREB T M) U LKBAR, HBWTRANREKTHREL, WBFA) Y
LTHRELEE, 2BICLYRMBFTN)DLZRYRWE, O3 KRE. B
EBEL. BoniEEE2 )AL IOR NS 74— (BRBE : n—
ANFYY BT FIV) ICTRET S EICLYREBLLEY (0.58 g, UK
#193%) %/,

H-NMR (CDCLl,) &: 1.57-1.79 (4H, m), 2.05-2.20 (4H, m), 5.19 (2H, s),

7.30-7.41 (5H, m), 9.68 (1H, s).

) 1=-UINAQXFIIIARVIVHIVRVEE RVUIIITAFIL
[1550]

7ILIVERERKT. LiE (1) TELNAEI-KRLIN-2oaRVE VAL
RV RUINIZFIL (0.109) OF S ROZ75Y (1.0 nl) AR
I BIBICT, ER@-XMEYIFIV)TI/HMEN) A Y R (0.32 ml
) AT, CORNRKRE, 14RREERERE. KICHA, BFEBIFILTHEL
feo COEMBZRMBIBKTHRFL, MBS M) VLTRIELLE. 58
ICEYMBFT M) DLZRYRWE, CO3KR%, BERMBL. 5N RE
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By VATNI/OTNTST7 14— (BRBHE : n —~FH Y BRI FI
) ICTRET S EICLYRE LS (0.094 g, INFK86%) %157,
H-NMR (CDCLl,) &: 1.64-1.79 (4H, m), 1.87-2.13 (4H, m), 5.17 (2H, s),
6.14 (1H, t, J = 56.8 Hz), 7.29-7.41 (5H, m).

[0244] (3) 1-U7)AOAFISIOARY IV RIVKVEE

[0245] [1k51]

[0246] =ZFRFHESKT. Lit (2) THEOLNAI-D7)IAOXFILIIORVEI VR
WRVEE RVUVIIRFI (0.094 g) OF S ROZSY (1.0 ml) &
WRIC, ZIRICT, ASCA-2 (0.094 g) #MA Tz, 1 REKREKT. 4EEREHEL
o ZBRFEIT. CORIBKREEZSA M2BL, T35 ROT7352TH
HU7%, 2BERERBT S &ICEY., RELEWESORESY (0.046 g
. INEKHT5%) &5,
H-NMR (CDCl,) &: 1.65-1.79 (4H, m), 1.92-2.01 (2H, m), 2.04-2.18 (2H
, m), 6.13 (1H, t, J = 56.5 Hz).

[0247] [BLEHI7] : 2-TF)L-2-X b F T EEBED AR

[0248] [1t52]

[0249] (1) 2-Z=FI)L-2- ROFTEEE NVUIIITRAFI
[0250] [1553]

[0251] 7ZIOdVSFESTF. 2-TF)I-2- ROx28EEE (1.0 9) OF Sk RO
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[0252]
[0253]

[0254]

[0255]

75 (5.0 ml) ROMLITY (5.0 ml) SEABKIC, N TTZIKRRT
14> (.49 ZMAf, TORBKIC, KABT. RyVI)LF7IIa—IL (0.78
m) RCTVYIHIRVBER2-X MY IFIL)TRFTIL (2.1 g) %10
Zleo CORBEZE. ZERICT, 1IEER LA, ZORBIBICKKKRUn-A
FHY EBIFIL=1: 1OREGBFEEZMA. 9BRLEER BRBEKTH
HU, COBBEBEMEEST N VALTHRELLER, 2BICIYMEST MY
DLEERYRE, BERMELL, BREZY AL /OTNIZ 74— (B
B : n—A~AFH Y FERIFIL) ICTRETEZEICLYRELEY (1
.6 g, INFEIZ%) %57,

'H-NMR (CDCl;) &: 0.82 (6H, t, J = 7.5 Hz), 1.62-1.84 (4H, m), 3.16 (
H, s), 5.21 (2H, s), 7.32-7.40 (5H, m).

(2) 2-TFI-2-X RFIEEERE RVUIIITZATI
[1k54]

ZILIVFEREKT. LiE (1) TELNA2-IFIL-2-E FOFERE ~
YINIRAFTIL (1.6 g9) ONN-FXAFILRI LTI K (11 ml) ARIC. K
BT 3—RX5Y (0.48 ml) ROKFLF )DL (0.31 g, 0EE% S
ANT4RNR=T3Y) Ak, TORKKRE., BERICT, 1BEERLE
o CORMBIC, KKRUn-~AFHY i FFEETFIL=1: 1OREBEEZMA
DB UTtR, BREEKTESE L, COBBBEREES MY U LTERIE
Lz, 2BICEYMEET MU LZRYKRE, BERBELL, BEZSY
ATNIAR T ST 14— (BRBE : n—~FH Y BRI FIV) ICTH
Wy EICLYRELLEY (1.4 g, INZEB1%) =5/,

'H-NMR (CDCl;) &: 0.81 (6H, t, J =7.5Hz), 1.80 (4H, q, J = 7.5 Hz),

3.22 (3H, s), 5.19 (2H, s), 7.29-7.38 (GH, m).

(3) 2-TFI-2-X b F T EEER
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[0256]

[0257]

[0258]

[0259]

[0260]

[0261]

[0262]

[1£55]

ERFHKT. Lit (2) THELNL2-TFIL-2-X NFVEEE XV
IZFI (1.4 9) OFrZEROT7SY (10 ml) BRIC, ZRICT, ASCA-
2 (0.14 9) ZMNA /e 1KEKEKRT. 4EER L, BERFEKT. 2O
RiSEEEZ4 83BL. TSROV TAEELE, 2RERTENE
T5ZEICLY,. RECEWMEESTREY (0.83 9) %181,

'H-NMR (CDCL;) &: 0.85 (6H, t, J = 7.5 Hz), 1.72-1.89 (4H, m), 3.29 (
3H, s).

[85E58] : 2-TFIL-N-(4-70O0-3-{4- ROF-6-[6-((R)-1-X FJL
ThFD)E)IV-3-4)L]-1,3,5-R )T I U-2-4JLIRVI)V)-2- X b F
STH VT I ROER (REHIESTI)

[1£56]

OH
() N-(4-200-3-{4-%A FFx-6-[6-((R)-1-XFIThF)E) T >-3-
AN]-1,3,5-R Y TIU-2-1ILIRVIII)T IV EBERIE

[1£57]

Na N f
ps

TILIVFEEKT. ®EF20 3) TR/onk (4-/00-3-{4-X hF -
6-[6-((R)-1-XFILT hF)EY I U-3-4)L]1-1,3,6-FJ T U-2-1 )L}

o
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[0263]

[0264]

[0265]

TIZI)AZ /=)L (84.0 g) D1,2-UX hFLTHY (420 ml) FRIC,
KAT. Y7z ZIVRARYLTIR (52.4 nl) FF Lk, TORIBRKIC
KRBT L8V TFHES -/ O[5.4.0]-T-U 7Y (36.3 ml) EFETL
foo BRBICHB%. 15BERER LA, CORMERIC, BERICT. MLIY (2
10m 1) RUSB%BKEAKRFT M) I LKAR (84 m 1) Zix. 100EFER
Lo CORBBRDKEBZRE. BHEICEEK (168 m 1) ZMA. 109
BiEE L. CORIGROKEBEZRE, KAT. M) T7IZIWKRXT 1> (6
9.0 g) D1, 2-UARNFITHU(220 m | )ARZIODMNTTET L, 285
EIR#RE, WIR61C (WNZIR70C) ICHRRL. 1RREE®R L, TORIBKIC
KRR, RIBEE (18.6 m 1) AT L, ERICT. ZORBKE185MH
REERR L, B LAEBGFEEBRL, 1,2-UX M2 ITH Y THEL. B
E802 9252 &T. REILEY (77.6 g, INFKSSY) %157/, RELEWIIHE
Bl FITROITRRICH W,

(2) N-(4-708-3-{4-% hF¥-6-[6-(R)-1-XFI T rF)E) T -3-
ANI-1,3,5-R)FIU-2-A VIRV DI)-2-TFI-2-A NFPTHVT X
K

[1£58]

OGN Chh SON
;r \(\;%NNHZ P/ sk
Nﬁ?N - HCl '
Pe

FILIVERASKTF. £iE (1) TELSNhAN-(4-200-3-{4-X ~ ¥ -6-[6
“(R)-1-AFILTrFINEY) D V-3-14)L]-1,3,5-N Y T U-2-1 )L} RV
IWITIY EEEE (3.5 g) ONN-UAFIFRILLTIR (21 ml) BB
WIC, BRICT, 22T F-2-X MFIBEEE (1.32 g) . Y4 v FOELT
FIFTIY (1.62 ml) . HOBt - H,0 (0.60 g) RUWSC-HCL (1.78 g) %
Mz, 168FEEH L. TORIGHRIC. KAT. BEK (7.0 nl) RUEER
IFI/n-AFHU=1/1REEHE B35 ml) #2Mx. DB8LLE. Bo5hiK
BEHBIFIL/n-~AFHU=1/1REBHE (10 m|) THELL, BRE%
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[0266]

[0267]

[0268]

Bht T, HEBEKESEEZ2E, FHWTHMEEKESE1E., BMRIRKES
Z1EfTo7, COBRBZMEST M) VL TEIELLE., 2BICKYRES
M)DLZRYRE, BERELL, BEZ AL IOXMNT ST 14—
(BB : n—AFHYY /BRI FIL) ICTHBETZIEICLYRELE
(4.1 g, IXEIT%) %G,
H-NMR(CDCl,) &: 0.77 (6H, t, J = 7.4 Hz), 0.94 (3H, t, J = 7.4 Hz),
1.35 (3H, d, J = 6.2 Hz), 1.39-1.50 (2H, m), 1.57-1.90 (6H, m), 3.19
(3H, s), 4.18 (3H, s), 4.52 (2H, d, J = 6.0 Hz), 5.32-5.40 (1H, m), 6
.77 (1H, d, J = 8.8 Hz), 7.28 (1H, m), 7.40 (1H, dd, J = 8.2, 2.2 Hz)
, 7.50 (1H, d, J =8.2 Hz), 7.96 (1H, d, J = 2.2 Hz), 8.65 (1H, dd, J
= 8.8, 2.5 Hz), 9.38 (1H, m).
(3) =T FI-N-(4-/Oa-3-{4-& RO F2-6-[6-((R)-1-XFIL T hF)
BV U-3-4IL]-1,3,5-N ) TLU2-A VIRV IN)-2-A N THVT

SN
[1£59]
O /Nx Clw . ) : , on N o ,
| H : ) 2 .l
N\F’N © ’ ’ Ng =N G |
- OH

TIITVEEST. L& (2) T/LoNnkN-(4-700-3-{4-X ¥ -6-[6
“(R-1-AFILTEFINE) D U-3-4)L]-1,3,5-") T I U-2-4 )L}V
JIV)-2-TFI-2-XA X THVFTIR (4.1 g) OA%J—)b (16 ml)
RUTHF(8 m | EEEMWIC, ERICT, AMKERIbF MY D LKBE®K (7.77 m
1) ZmA. 19EER L, JORBKRIC, KA. 2NER (15.5 nl) X
UEEETFIL (20 m 1) ZMA, B L, 2B%. KEBZHERIFIL (16

ml) THHLEZ, BEEEZEHLE T, BEKESE%E20. KU THEIRE
KEEZEIOIT o/, COBHBZMET M) DLATEZELLE., 58ICLY
MEEF M) DLZMYRE, BERET S EICLYKRELLEY (4.06 g,
9%) %1871, RELEY (3.4 9) OBEETFIL (6.8 m |) A%, 80C
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[0269]

ICTIRBE. n-~ATEHY (32 ml) ZMNMAfe, TOREBKRE, 80CICT. 30F
BiFERE. ERICT. BBERER L, BONEEFREZZHL. BRTHE
T. REALEWORER (3.2 9) 2187k,
TH-NMR (DMSO-ds) &: 0.66 (6H, t, J = 7.4 Hz), 0.89 (3H, t, J = 7.3 Hz
), 1.29 (3H, d, J = 6.2 Hz), 1.33-1.45 (2H, m), 1.54-1.75 (6H, m), 3.
14 (3H, s), 4.34 (2H, d, J = 6.4 Hz), 5.27-5.35 (1H, m), 6.91 (1H, d,
J = 8.8 Hz), 7.45-7.53 (1H, m), 7.56-7.76 (2H, m), 8.36 (1H, t, J =
6.4 Hz), 8.48 (1H, dd, J = 8.8, 2,3 Hz), 9.08 (IH, d, J = 2.3 Hz), 13
.28 (1H, br s).

KELEW (1.0 g) OFEBK (20 m 1) RET7E,=KYIL (2.0 m |
) ORBREZ. ERICTIBHEER L, COBMBRIC. BREK/ T b
VoL (10/1)RERE (10 m 1) &Mz, BRICTSHBERER L, B850k
Bz 5L, BRICTEEL, RECEMOIKNYOER (1.0g) %275
oo UTORHOL., FONLIERSIKMMTHS EHE L, MR XD
MART ML EEETELONWAEREBUERKEAbN2ERN. BRE
E - nERERFIE (TG/DTA) TEEMNLHLOCADEE EFICLYH3.2%D
SBAEERVERL. F7225CTOKYRBRERE T20%H 55%~ DHE%
BEDETICLYMIINDRBAEERVETR L, ThHORBRITAEL
FEENMKNMYTHD a5 H L.

[BEFI] :1-MY ZiAOXFIT7ONFY Y HILRVEEA-- O00-3-[
&~ ROF>-6-B-qv7OELT7zZIV)-1,3,5-M) T V-2-4)LIRY
IINT I ROEK (EEGIEST)

[0270] [1£60]
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[0271] (1) 1-NUZLFABXFIT7ANFH ARV EEI-9 OO0-3-[4-(3-1
YFAEILTTIN)-6-% hFS-1,3,5-FNY P V-2 VIRV LTI R
[0272] [1£61]

[0273] 7IIVFEKT. HEHLD (3) TH/LN4-,00-3-[4-B-1v 7O
EILT72Z)L)-6-X bF-1,3,5-N) TIU-2-AJLIRVI LTIV B
18 (6.00 g) ONN-TUXFILRI LTI R (60 ml) FEBiRIC., =RICT, 1
-(MYZxOxFL)yansydy-1-hILRVEE (435 g) . NUIF
LTI (6,19 ml) . HOBt - HO (3.40 g) RUWSC - HCL (4.25 g) %70
Z. 15BEEHE# L, CORINEIC. KAT. SHMEEK (60 nl) RUEHES
TFI (100 m 1) ZMZx. DB LK. BEONERE ZHMEIR/KICTIO
wELE, COBRBEZMEFT N VATRELALE., 28ICKYRMEF b
VO LZERYRE, BERELL, BEZY )AL IoOTNIZT7 14— (
BEBE : n—AFHYY /EBIFIL) ICTHERTZIEICLIYFRELLEY
(7.65 g, INFEI%) %51,
'H-NMR (CDCLly) &: 1.14-1,27 (1H, m), 1.32 (6H, d, J = 6.9 Hz), 1.34-1
47 (2H, m), 1.57-1,77 (5H, m), 2.19-2.27 (2H, m), 2.98-3.09 (1H, m),
4.21 (3H, s), 4.60 (2H, d, J = 5.8 Hz), 6.19-6.27 (1H, m), 7.37 (IH,
dd, J = 8.3, 2.3 Hz), 7.42-7.49 (2H, m), 7.53 (1H, d, J = 8.3 Hz), 7
.95 (1H, d, J = 2.3 Hz), 8.40-8.43 (1H, m), 8.45-8.47 (1H, m),

[0274] (2) 1-MYZ)AOXFILTIONFH Y AHILRVERLA- 7 O0O-3-[4- KO
F-6-QB-1vFOELTzZI)-1,3,5-hNYTIU2-A IRV IILT I
K

[0275]
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[0276]

[0277]

[0278]

[1£62]

“ HWQF
F
O F

ZILIVERERST. LiE (1) TELNIAEI-N) ZiLA0XFILo7OANF
YUANNRVEE 4-000-3-[4-3-1 v 7O Tz =IL)-6-X hF2-1,3,
B-RNYTIUU2-AIVIRVYIINTIR (1.55 9) DAF/—IL (69 ml) &K
IC. ERICT, AMKERIEF MY D LKERR (13.8 ml) ZANZ. 64CICT, 2
BFERIE Lice CORBRIC, ERICT, 2NEEE (27.6 ml) KUK (100 ml
) EMA. BFEEH L, M LEREZ 2L, KTHEL., BERET
52 &T, RELEY (7.06 g, INFEPY) %5k, KELEY (1.0 9) O
FhY (2.0 m 1) BEBKRIC. BRICT, n-~FHY (8.0ml) #i0%. 6
0CICT. 20B5RIER L, BONELERE 2B L. 82952 & T, REL
BYDESR (0.813 9) %#15k,

'H-NMR (DMSO-dg) &: 1.08-1.26 (3H, m), 1.25 (6H, d, J = 8.0 Hz), 1.41

-1.64 (5H, m), 2.35 (2H, d, J = 12.5 Hz), 2.96-3.03 (1H, m), 4.42 (2H
, d, J =5,9Hz), 7.42-7.51 (2H, m), 7.56 (1H, d, J = 7.7 Hz), 7.62 (

H, d, J = 8.5 Hz), 7.67 (1H, br s), 8.15 (1H, d, J

7.7 Hz), 8.22 (

1H, br s), 8.78 (1H, t, J = 5.9 Hz).

[BEF0] :1-RYZAOQXFILSIONFH Y HILRVEE3-[4-(3-ter
t-TJFILTzZI)-6-E ROF>-1,3,5-N) PYV-2-( L]-4-oOaArRY
T I ROER (EEHIESI07)

[1£63]
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[0279] (1) 3-[4-(3-tert-TFI Tz =JI)-6-X hF-1,3,5-NY T V-2-14 )]
“4-oO0ORVIINT IV 1588
[0280] [1t64]

[0281] 7IOIVEESKT. 3-tert-TFI 7z =)L ROVER (6.6 9) . 2,4-2 %
O0-6-X hF2-1,3,5-F Y7y (10,0 g) . TRSFR(MNY T IR
A4 )INS5T0L(0) (0.86 9) RUmEEST M) DL (11.89) DMILT

> (66 ml) RUZEEK (66 ml) FEBR%Z. 80CICT. 45EER L. EER
KT, ZORMBBIC n—=A~AFHY  FBRIFIL=1: 10OREBERVKE
mi. 9B L. COBRBEMENBIRBKTEE L. COBRBERES
M)DLTEZELLE., 2BICEYMREEST N DLEZRYKRW ., DK
ERERBL. PEAZRNYIL (70 ml) ROEEK B0 nl) #MAtf,
ORBRIC, 2-700-5-E ROFIAFILT7zZROVEE (8.3 9) . [
VW -BEZR(P72ZWVERRT7 4 /)78 VINS YLD sO0Y K U
sOoOxgdoam (0.91 ¢) R VEE=AY DL (15.7 g) ZNZ. 80
CICT, 3FAEIEKH L, BRICT, CORBMRICEMBIEKRU N —AF4
VIERIFIL=1: 1OREAEEMA. HR L, COERBEHNRIEK
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[0282]

[0283]

[0284]

ThHd L, COBBEBEZWMES M) D LTEZELLE. 28ICLYNRES
M)DLZRYRE, BERELL, BEZ AL IOXMNT ST 14—
(BREBE: n—~"FHY BRI FIL) ICTHEREL, BERBHELEZ, <D
BonfEEIC, PIVIVEEKT. MLy 57 m1) ZMAk, TOEA
I, KAT. P7TZIEARRARYILTIUR (8.0 m1) R, 8-IT7HE
>y nal5.4.01-7-9 57> (5.5 m ) Ak, CORBEE, ERIC
T, 18RAEE®R L, CORBKIC. ERICT. BNEEK (15 m 1) KT

ZEK (5 ml) ZMA, 19ER#F L, CORBBRDODKEZREL. &
BK (30 ml) ZmMA. 19EIR#E L, CORBEDKEZREL. #*E

K Bom 1) EMAk,. CORBEE, 1OEER LR KBERE LK,
CORISEIC, KAT. M) T7zZIRZRT7 4> (10.7 g) ZIA. 50
B Lk, CORDEE, BBICT, 09BEMRE, XBK 28 ml) %
MAxtze TORBEEIODFERRK., 0CICTIREERLL, TORIBIRKIC,
ERICT, PEANZMYIL (57T m 1) RGBER 3.3 m|) Zi0A. 16
BRI L, CORMBRLYEGRZHEL. BERERET 2 &ICELYREL
&9 (11.3 g, INZET3% (3steps) ) %5k, RELEMIIHBEETITRD
TRICAW,

(2) 1-b)2NFBAFNIONFTF Y HIVR D EE3-[4-(3-tert-T FIL
JIZ))-6-X hF-1,3,5-RNY PIV-2-A N]-4-oOaARVY VLT IR
[1£65]

TIITVEEST. £ (1) TR/oNnk3-[4-(B3-tert-TFIL Tz =)L)-6
A RFI-1,3,5-NYTIV-2-q)]-4-sOORVYINT IV EEE (5.
0g) . 1=-(MYZaAOXFIV)>oONFH VAR VER (3.50 g) . HOB
t-H0 (2.74 g) RUWSC - HCL (3.43 g) DN N-U X FIJLRIL LT IR (50
ml) JARIC. ERICT, MYIFILFTIY (49 nl) 2. 186FEFER
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[0285]

[0286]

[0287]

Lo CORBRICEFEEZKGO m) ROBERTFIL(80 ml) ZM1Z. 2K
L7, BRBEREMRIEKTHESE L. COBRBAMET N VAT

BLUEE. 2BICLYMBFTMN) DLZIRYRE. BRERELE, BREEZY
VATNIOT TS T74— (BRABE : n—~FF2 BT FI) IZT

BT EICLYRELREY (6.31 g, INFKHU%) 5781,

H-NMR (CDCl;) &: 1.14-1.26 (1H, m), 1.34-1.47 (2H, m), 1.40 (9H, s),
1.55-1.76 (5H, m), 2.19-2.26 (2H, m), 4.21 (3H, s), 4.60 (2H, d, J =
5.8 Hz), 6.17-6.27 (1H, m), 7.37 (1H, dd, J = 8.3, 2.3 Hz), 7.45 (IH

, t, J=7.7Hz), 7.53 (14, d, J = 8.3 Hz), 7.62-7.65 (1H, m), 7.97 (

H, d, J =2.3 Hz), 8.39-8.43 (1H, m), 8.66 (1H, t, J = 1.8 Hz).

B) 1-b)TZNFBAFNIONFTF Y HIVLRVEE3-[4-(3-tert-T FIL

JI=))-6-E ROFT-1,3,5-N) PIU-2-4)L]-4-/OORVY I T I

ke
"'B H .

e N . F

F
o] F

[1£66]
ZILIVEREKT. LiE (2) TELNAI-N) ZiLAO0XAFILSrOANF
YU AR VEE3-[4-B-tert-TFIN 7z =IV)-6-X bF-1,3,5-N) 7Y
2= )]0y YNN T IR (6.21 g) OX%J—IL (55 ml) AR
IS ERICT, AMKBEEF MY D LKE®R (1.1 ml) Zi0A. 64CICT, 2
FFERES L, CORBRIC, KB, 2NEEE (22.1 ml) KUK (80 ml)
ZETL. BRICT, ERF LA, B LEEKREZERL, KTHEL.
HELRT BT, RELEYW (5.84 g, INEKWY) %18/, KELEY (
1.0 g) T4/ —JL (4.0 ml) BRIC. BRICT. n-AFH Y (40 ml) %
WoK UMAk, BoNERFEZAHL., BT 52 & T, KELEWORE
ga (0.78 9) =B/,
H-NMR (DMSO-dg) &: 1.11-1,63 (8H, m), 1.34 (9H, s), 2.35 (2H, d, J =

Clag »
H .
MNa ™ AN P F
MmN ‘

T
A
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13.7 Hz), 4.42 (2H, d, J = 6.0 Hz), 7.42-7.50 (2H, m), 7.60 (1H, d,
J =8.5 Hz), 7.66-7.72 (2H, m), 8.15 (1H, d, J = 8.1 Hz), 8.38 (1H, b
rs), 878 (1H, t, J = 5.8 Hz), 13.36 (1H, br s).

[0288] [&&EHIT1] @ (R)-N-{3-[4-(3-tert-TFI 7 z=JL)-6-& KAOF-1,3,5-
M) T7oU-2-4)V]-4-o 00X IIE-3,3,3- M) 7)A0O-2-X hF-2-
AFNTOEFT VT I ROEK (EREHIES66)

[0289] [{b67]

Z

"
[0290]1 (1) (R)-3,3,3-rY 7 AO-2- ROF>-2-XF 7Ot VBRI

[0291] [1£68]

N

E

[0292] Z7AIVHEESKT. R)-3,3,3-~) 74 0-2-t ROF¥-2-XF)L 70O
4B (2.2g, 14 nmol) RG®EEAH') DL (2.3 g, 16 mmol) DN, N-
AFIVRILLT IR (30 ml) BBRIC, BRICT, Xv2)7Ooz R (1.8
ml, 15 mmol) ZhNA. 4BGEIRIE L/, ZORIGKRICK R UEREE T F )L %
Z. PRLUIE. BHREZRNRIEKTEE L, COBRBZMEBST )
VLTHRELLE, 2BICLYMBFT N D LZIRYRE. BEREL .
CDEEES)VATINASLIOR NS 74— (BREAE : n —~AFHY
SEBIFIL=61) ICTHEETZZ&ICLYKELEY (3.0 g, INFKIWNY%
) BB,

'H-NMR (CDCL;) &: 1.60 (3H, s), 3.78 (1H, s), 5.31 (2H, s), 7.33-7.42
(5H, m).
[0293] (2) (R)-3,3,3-h YU Z)AO-2-X hF-2-XF)TOEF VEERY I
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[0294]

[0295]

[0296]
[0297]

[0298]

[1£69]

7IITVEEST. £& (1) Tt/onkR®R)-3,3,3-rY 74 0-2-E K
OF2-2-XF)7OEF VBRI (3.4 g, 14 mmol) DN, N-2 X FJLiKR
WALT IR (40 ml) RIS, KABT. KBEF )DL (0.60 g, 0EE%
FANTARN=Uay) ZMA, BEER L, CORBKBKRIC, 3T
FIU (1.3 ml, 20 mmol) ZMNA. ERICT. 2B5EREEF Lic. T DORBRIC
BIFBIL T VEZDLKBBRRUOEBRIFILEZMA. DBRLEER. BHEZ
BIMBIRKTHEE L, COBRBZMBST N VA TRIBELEE., 5BIC
SYMBFT M) LZIMYRE, RERBLEL, COREZVDITILAS
LoORNTS574— (BRBHE : n—~FH Y BRI FIL=151) IZT
BRI EICLYRELEY (2.8 9, INFKTB%) %157,

'H-NMR (CDCl;) &: 1.59 (3H, s), 3.40 (3H, s), 5.26 (2H, s), 7.31-7.37

(5H, m).
(3) (R)-3,3,3-hNU2)4A0-2-X hF-2-XF)L7OF VB
[{k70]

7ILIVFEREKT. LiE (2) TELNAER)-3,3,3-M) 74 O-2-X b
Fo-2-AFNTOEEA VEERYUIIL (2.8 g, 11 mmol) OBEFFETFIL (50 m
) BRI, BRICT, WEER/NS VYV ALKk (0.23 9) #ix. 1KREK
ZEHEXT. SEAEER L, BERFEIT. CORBERZEZ1 M58EL.
BT FILTBRE LE, 2REBERET DI EICLY,. RELLEY (1.4 g
, INET8%) %5l
H-NMR (CDCl,) &: 1.68 (3H, s), 3.54 (3H, s).
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[0299]

[0300]

[0301]

[0302]

[0303]

(4) (R)-N-{3-[4-(3-tert-TFIN Tz =JV)-6-X bF>-1,3,6-h )y 7T -
-4 J)1-4-o OOy II}-3,3,3- M) DA O-2-X MFT-2-XF)L 70O
EA>73IR
[1671]

TILIVERST. LEEEFI0D (1) TES5N/3-[4-B-tert-TFIL
TJIZW)-6-X hFU-1,3,5-NY T U-2-AN]-4-00ORVYINT IV

1BERIE (5.29) . L& (3) TH/LNK(R)-3,3,3-MY DA 0O-2-X b ¥
U-2-AF)NTOELVEE (3.2 g) . HOBt - H0 (2.85 g) RTWSC - HCL (3
.56 g) ONN-IXFILRIVLT IR (52 ml) BRI, BRICT. M)IF
V72 y (5,18 ml) ZMMA. 16BFREIRIE Lz, CORIGRICEFEEK (5
0ml) RUEEETFIL (80 ml) %A, DB LIz, TOEHREBEBEHRIEK
ThHd L, COBBEBEZWMES M) D LTEZELLE. 28ICLYNRES

M)DLZRYRE, BERELL, BEZ AL IOXMNT ST 14—

(BB : n—AFHYY /BRI FIL) ICTHBETZIEICLYRELE
¥ (6.55 g, INFEB%) %15/

H-NMR (CDCl;) &: 1.40 (9H, s), 1.65-1.67 (3H, m), 3.44-3.45 (3H, m),
4.21 (3H, s), 4.47-4.63 (2H, m), 7.10-7.19 (1H, m), 7.37 (1H, dd, J
= 8.3, 2.3 Hz), 7.45 (1H, t, J = 7.7 Hz), 7.53 (IH, d, J = 8.3 Hz), 7
.62-7.65 (1H, m), 7.96 (1H, d, J = 2.3 Hz), 8.39-8.43 (1H, m), 8.66 (

H, t, J=1.8 Hz).
(5) (R)-N-{3-[4-(3-tert-T7FI) 7z =)L)-6-E ROF>-1,3,6-F) T
V2= )]-4--o 0Oy IINI-3,3,3- M) DA O-2-A MFI-2-XFI) T

AEF>7I R
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[0304]

[0305]

[1872]

TIIVEEST. £iE 4) THELNAER) -N-{3-[4-(3-tert-TFI 7 x
ZW)-6-X NF-1,3,5-N) FIU-2-( L]-4-oO0aARY VI3, 3,3- k
DA 0O-2-X MF2-2-AF)L7OEFVTIR (6.29 9) DAY /=)

(58 ml) JAMRIC, ZEIRICT, AMKE\EF MY D LKE®R (1.7 ml) ZMA
. 64CICT, 3BT L, TORBRIC, KD, 2NEEE (23.4 ml) K
VK (80 ml) ZFEF L. LA, CORBKIC. BEERTFIL (200 ml) R
URMRIEKENA. 9BL. COERBERBMRIEKTES L, 0
EREEZWMEB ST N DLTREBELLR, 28ICLYMREF M)V LZRYER
X BERBMELL, BBEEVVASNVIOINSS 74— (BFEBE: n—
ANEYY BT FIV) ICTHRETEIEICLYRELLEY (W6.4 g) &
1§, CORBEILEY (6.15 g) OFEEBRITFIL (50ml) RUn-~FH> (50
ml) OREBRIC. ERICT, n-AFH2 (100 ml) Z205BEMNMFTET L
foo TOBBEKREZ., BRICT, 1.OFERHE, n-AFH2 (100 nl) %2209
M TRET Lz, COBRBREZ., ERICT. 160HEER L. SOoNE
hE2ML, BRET2ET. KELEGYOHES (5.51 9, INFKI0%) %15
720

'H-NMR (DMSO-dg) &: 1.34 (9H, s), 1.54 (3H, s), 3.36 (3H, s), 4.33-4.
45 (2H, m), 7.46 (1H, d, J = 8.3 Hz), 7.50 (1H, t, J = 7.9 Hz), 7.61
(1H, d, J = 8.3 Hz), 7.67-7.72 (1H, m), 7.72 (1H, d, J = 7.9 Hz), 8.1
6 (1H, d, J =7.9 Hz), 8.38 (1H, s), 9.02 (H, t, J = 6.2 Hz), 13.34
(1H, br s).

[&EFN2] :N-{4-/DOO-3-[4-(6-~F>OFE) I U-3-1)L)-6-E K
OF2-1,3,5-R)TIV2-A VIRV I J}-2-A MF2-2-XF)L7OES
YT I ROER (EEfIESS)
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[0306] [1573]

No ~N
T

OH
[0307] (1) 5-7OE-2-~FoOFTEYIY
[0308] [1k74]

; N
U
.
= "Br

[0309] 7AIVEESTTF. 5-7O0F-2-700EYTYY (15 g) BLUPn-~FH
= (1.7 ml) ONN-IAFILRIVLT IR (60 m |) JB/RIC, KAT
AVTL tert-ThFIR (13,1 g) ZMA. 0DERE LA, ZORIG
WaE, BRICT, LBERER L, CORIGRIC, BFNELET7TYEZT LK
BERROEBEIFILEMZ. PBL. COKBEN —~FHY  HEERTF
=1 1OREBEICTHE L, BBEZELE., KRUHEMERIEKTHE
HU, COBBEBEMEEST N VALTHRELLER, 2BICIYMEST MY
DLAERMYRE, BERELEL, BEEZIVATSNLIATNTIZT714— (B
BIRE : n —~FYY BRI FI) ICTRETI I EICLYERBLED (1
8.8 g, %4%) #5E1,

'H-NMR (CDCl;) &: 0.88-0.92 (3H, m), 1.29-1.37 (4H, m), 1.39-1.47 (2H

, m), 1.71-1.79 (2H, m), 4.24 (2H, t, J = 6.7 Hz), 6.64 (1H, dd, J =
8.7, 0.6 Hz), 7.62 (1H, dd, J = 8.7, 2.6 Hz), 8.17 (IH, dd, J = 2.6,
0.6 Hz).
[0310] (2) [6-(~NF1OFI)EY I V-3-4)L]FROVER
[0311] [1675]
NSO A e 2
s

|
"Br
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[0312]

[0313]

[0314]

[0315]

TIIVERST. £ (1) T/ELNAS-TOE-2-AF>O0F2EY Y
v (18.8g) O hiLbTY (124ml) . FhSEROTSY (B0 ml) RIED
A4y 7OElL (21.7 nl) OREAKIC. -713CICT. n=-TFIL)F
L (1.55 M n-~FHUREMKR, 61.2ml) BT LA, CORINKRE, 100
Bk, BERICERBL. 1LOFEE®RLE, CORIBEIC. KATF. 1T%I TV
BRKAR (168 g) AT Lk, COXIGKEE. ERICT, 309EER L,
CORIBBIC, n=A~FHY (124 al) ZHA. DELE. COBBKEZK (3
0 ml) T2EH L. KEZGHE. ANKEEF N D LKEKR (73 ml)
EMZ. B UL (H=7) . BONMAERFRE BB L, KICTHEL. BER
B9 EICLYRELAEMESTREAY (18.1 g9) %26/,

H-NMR (DMSO-ds) &: 0.87 (3H, t, J = 6.7 Hz), 1.25-1,33 (4H, m), 1.35
-1.45 (2H, m), 1.65-1.73 (2H, m), 4.25 (24, t, J = 6.7 Hz), 6.73 (1H,
d, J=8.2Hz), 7.98 (1H, dd, J = 8.2, 1.8 Hz), 8.08 (2H, s), 8.49 (
H, br).

(3) 2-/O0O-4-(6-~F>OF T E) I -3-4)L)-6-X hF-1,3,5-~ )

V2
[1£76]
SO i‘ N\ Cl N\ al N O i M\
o 2o JOH \Tl/ o N Cl
OH \(g/ M 2N
- b
pre

7ILIVFERKT. LiE (2) TRELohEb-(NF2OF2)EY I v-3-4
LIROVEEOEREEY (9.07 g) . 2,4~/ 0O0-6-X h£2-1,3,5-KN)y 7
Y (1319 . (LWW-ER(ZT7ZZIKRRAT74 /)70 ]1R5 T L(]
DYoo) R ooooxsgomyp (0.745 g) RO VEEAHY DL (23.2
9) M1,2-Y X MF>TH> (131 ml) BBRIC, FKEBK (65.6 ml) &, =
BICTMA 2, 90CICT, 2B5EIR®E L, CORIGEE, ERICT. 9BL
 KEBEFFR T FIVICTHE L, BBEZEhE. BMBERKTRELE
o COBMEBEMEBST NV LTEBELLE. 2BICLYMREFN)DLE
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[0316]

[0317]

[0318]

RYMBRE, BEREBLL, BBEEYYASLIOTNIST 14— (BFEAE
N —AFYY HRRIFIL) ICTHERTDIEICLYRELEY (8.37 ¢
, 11%) =/,
H-NMR (CDCL,) &: 0.91 (3H, t, J = 7.2 Hz), 1,30-1.39 (4H, m), 1.43-1
.51 (2H, m), 1.76-1.83 (2H, m), 4.15 (3H, s), 4.40 (2H, t, J = 6.7 Hz
), 6.81 (1H, dd, J = 8.8, 0.7 Hz), 8.56 (1H, dd, J = 8.8, 2.4 Hz), 9.
28 (TH, dd, J = 2.4, 0.7 Hz).

(4) {4-700-3-[4-(6-~F>OF2E) I U-3-14)L)-6-X ~kF-1,3,5-
YT U-2-4I]T7 T ZIVIXEY =)
[1677]

i

O, Ny
\E/)\rN\ s « © l,N\ e 2
(T + HO. o e 2 N
N weN B i
Y 4 |
r

i

TITVEEST. £ 3) TRonk2-soo0-4-(6-~*F>0O0+%> Y
TU-3-1))-6-* hE-1,3,6-N) TV (8.37 g) . 2-/O0O-5-& K
OF S XFNT7zz)bROVER (6.799) . [1,V-ER(FTzZIKRRT
14/)7z0tVINZYOLANDY IO K PoOonxs Am (0.529
9) ROGY VEE=HY DA (8.259) OF7tr=KMYJI (59 ml) RUERBK

(25 ml) OWBEAE, 90CICT, 1.5B5REHRLE, CORINEE., =RIC
T. DB L%, BoOoNKEZ, BRI FILICT, M LA, BREZED
., REMBIRKTHESRELL, COBRBEZMET M) DLTEHELEE., 5
BICLYMBST MO LZRMYRE, BERELL, COREZZYDTIL
2O M5 T74— (BREBE: n—AFH Y BRI FIL) ICTHERE,
HERBLA, COREBIC. BRICT. n—AFH U FBRIFIL=1: 10R
BAE (20 nl) ZMNA. 1BEER LA, COBBRIC. BRICT. n—A
FHY (80 ml) AMMA. 0LEER LA, BONALERFREZZEL. &2T5
Z&T, RELEW (7.26 g, INK65%) %157/,

H-NMR (CDCl;) &: 0.89-0.93 (3H, m), 1.31-1.40 (4H, m), 1.43-1,52 (2H
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[0319]

[0320]

[0321]

, m), 1.77-1.84 (3H, m), 4.19 (3H, s), 4.40 (2H, t, J = 6.7 Hz), 4.77
(2H, d, J = 5.4 Hz), 6.83 (1H, dd, J = 8.7, 0.6 Hz), 7.47 (1H, dd, J
= 8.2, 2.2 Hz), 7.54 (1H, d, J = 8.2 Hz), 8.03 (1H, d, J = 2.2 Hz),

8.67 (1H, dd, J =8.7, 2.3 Hz), 9.40 (1H, dd, J = 2.3, 0.6 Hz).

(5) N-{4--/0O-3-[4-(6-~AF>OF T ) I -3-04)L)-6-X hF-1,3,
5-RN) T2 VIRV DII-2-A NFI2-XFNTFOEF YT IR

[1£78]

TITVEEST. £ 4) tonk{4é-son0-3-[4-(6-~F2OF>
BV OU-3-14I)6-X MF2-1,3,6-N)TIU-2-AJL]T T IV} XH J—
VW (7.16 g) dMILTY (36 m | ) ROTHF (7 ml) BKIC, KB, 07
TZIIVRARYILTIR (4.32 m 1) RO, 8- FPHFES - O[5.4.0]-7-9
vFEY B0 ml) EMAk, TORGKRE. 00BEREPE. =RICT, |
ARERRIEME L, CORIGEE. 60CICT, 1BEREEHR LA, ZORINRIC.
BRICT. M) T7xZIERRT7 14> (5.69 g) BRUK (1.43 ml) =&, 5
SDEEH L. CORINEE. 60CICT, BBFEFEH L. ERICT. BEEE
L7ce TOBAEIC, MLIVEMZ., BOEEREL, ZOBERADNN-2
AFIVRIVLAT IR (21 ml) BKRIC, ERICT, 2-A MFU-2-XF)L 70O
s #g (2.17 g) . HOBt - H,0 (3.07 g) RTUWSC - HCL (4.80 g) #mx
. 18BFEESR L, CORBRIC. KRUBFBIFILENA. 9K L 7%,
BB KRUBEMBREKTESE L, COBBBERES MY U LTERIE
Lz, 2BICEYMEET MU LZRYKRE, BERBELL, BEZSY
ATZNIOT TS 74— (BABE : n —AFH U BRI FI) ICTHE
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[0322]

[0323]

[0324]

[0325]
[0326]

HWIBIEICLYFRBELEY (8.28 g, INXKIM%) =5,
H-NMR (CDCL;) &: 0.91 (3H, t, J =6,9 Hz), 1.32-1.38 (4H, m), 1.41 (
6H, s), 1.43-1.51 (2H, m), 1.77-1.84 (2H, m), 3.27 (3H, s), 4.19 (3H,

s), 4.40 (2H, t, J = 6.7 Hz), 4.50 (24, d, J = 6.0 Hz), 6.82 (1H, d,

J =8.8 Hz), 7.08-7.11 (1H, m), 7.37 (IH, dd, J = 8.2, 2.0 Hz), 7.50

(1H, d, J = 8.2 Hz), 7.95 (1H, d, J = 2.0 Hz), 8.67 (1H, dd, J = 8.8
, 2.2 Hz), 9.39 (H, d, J = 2.2 Hz),

(6) N-{4--/ O00O-3-[4-(6-~AF>OFE) T 2-3-1)L)-6-E ROF -1,
3,5-MNYTFIU-2-AJLIRVIII-2-A hFI-2-AF)TOEEF VT IR
[1£79]

H/rO O i H)’O ® N:Ii)\j%o
Nt g 1T o
X
TIIVERERST. L8 (B) TELNAN-{4-s0n0-3-[4-(6-~F>OF
SEY T U-3-4II)6-A NFI-1,3,5-FN) T2 IRV II}-2- X

NFo-2-AFN7OEEAVT7IR (0.11 g) OXA%/—I)L (1.0 ml) BR
o, ERICT, MKERIEF MY LKA (0.21 ml) &1, 65CICT, 2
BFREIEH Lz, CORISKRIC, ERICT, INIEEE (0.84 ml) RUKEIMA.
B U7, MHULABEXREZERL, KTHSEL., BERRET D ET. RE
&Y (0.091 g, UNER84%) % 1B/,

'H-NMR (DMSO-d;) &: 0.88 (3H, t, J = 6.9 Hz), 1.27 (6H, s), 1.28-1.35

(4H, m), 1.37-1,48 (2H, m), 1.68-1.75 (2H, m), 3.15 (3H, s), 4.30 (4
H, t, J =6.9Hz), 6.81 (1H, d, J = 8.4 Hz), 7.25 (1H, d, J = 8.1 Hz)
, 7.40 (1H, d, J = 8.1 Hz), 7.54 (1H, s), 8.39-8.45 (2H, m), 8.99 (1H
, S).

[&EHNZ] :5-THaE-2-(R)-1-XFILTrFI)E) T VDEK
[1£86]

g




WO 2017/030115 83 PCT/JP2016/073879

[0327] (1) n-x 2% VEE R)-1-XFITFIITRFI
[0328] [1t81]

? ) 1 i ?OE‘/WV

[0329] 2-R> %/ —)(927 g). n-F U 5 VE(910 9). ELFa15—Y—T4A(4
64 g). JIRYA £435(9.27 9)&BA L. PIE4C (/NZE4A5°C) 1ICTT.50F
ARG L, CORIGKIC, BRICT. 54 M(232 g)&MA. 15ERER
Lize CORIBEZEZA M2BL. MVIVTHERSE L, 2RZBELERE
L. BohAEEICMLIV000 mL)ZMA. BEBBELEL, BOhARKRE
IC ML (1000 mL) Z M0 A, EERNEL . BONLEAEIC LT > (1000
mL) ZINA., BERMET 2 2 &ICk YIEREILEY (795 g, UNE35%) H & Un-
F04 VERB09 9)=STLEEON.15 kg) 2B, ThEFDFEFRDKRIGIC
fEA L.

[0330] (2) (R)-RYv&-2-F—)

[0331] [1£82]

[0332] L& (1) T/ELNAEF IS VE R)-1-XFILTFITZXTIV(T% g)%
BOEE(.15 kg)Il. 4 MKE{EF MY D LKER2.39 L)ZZERICTINA
(B CETLERLA), CORBEBERE., PWIRAICUIZRTOC)ICTIR
B L7, PRUBT5C (/N RGR95°C)ICTI6. SRSRIERE L7z, KA. BRI
BB(797 mL) &M@ T L7z, MILIT (200 mL)AMIATHORLI-E. KB%E ML
T (200 nl) T1EHE L, BHEZRMRIEKT2E5F L. RS~
DLTEE L, BONnBAREZESM N28L. 2RERBERET D&
T. EELEWR97 g9, INENR)BLUn-F 04 VEE(8T6 9) z2TLFHRE(.
76 kg) %#1Gf, TNEFDIFRORINTHER L .

[0333] (3) n-x V& VEE (R)-1-XAFITFIITRFI

[0334]
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[0335]

[0336]
[0337]

[0338]

[1£83]

£52 (2) TELSNAER)- RV V-2-F—)L(297 9) B L Un-F U & VEE(8
76 Q) EEURE(.76 ko). ELFa25—>—T4A(149 g), JRYA L4
35(2.97 9)&MA. PIR40T (/S RBA5C)ICTTRERIE® L=, / RY A £43
5(2.97 9)&MA. X SIC2KFREEHR L, 54 M50 9)&EMA. BRET
BB L7z, €54 b2BETWV. MLIVTHRELE, 2REREREL
CBONEBRBICMLIV00 nL)EMA, RERME L, BOhARBIC
MLI> (500 mL)ZH0A. BERFEL, BONLEEIC LI (500 mL)
EMA. BERET 22 & T BELEM612 g, INFKBK)HLUn-F0 4
VEE(449 ) A EUEEN.09 kg) 218, TNEZTOEFRORMICERL
720

(4) R)-Rv&v-2-F—)l
[1184]
O, OH
t} B
&2 ) TELHNAEA VY VEE R)-1-XAFILTFIIZTXFI(612 9)%

BOEE.09 kg)Il. 4 MKEB{EF MY D LKER(2.20 L)ZZERICTINA
(RBMCETERLE), CORMBRE., WRT0C(/NREIBT)ICTI6
FEIRES L, ERICTHROSE. JODTF. RIBER (530 mL) &5 T L7z, RIK
BB ERRIBTC(NZRIBBCHCTEREFKRE L., BERLEMEKEEUREY
(#9600 mL) =157, CDREWIE. BEICLYDE L, DRL. KBZY
4V 70E)LT—7)L(20 nl) TIEHE Lz, BREZEDLE. 1%KEKE
FRU D LKBER@AL L) THE L. HEWTEEMEBIRK (3940 nl) THE L
o BRBEMEY I/ R L(20 9) THIEL., BS54 M2BZTW. VM4V
TOENI—FILTHE L, 2REFRRCRBERMEL. EELEY(186
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[0339]
[0340]

[0341]

g, WEKTA%) 5S¢ MNMILIT VAR (272 9) 5187,
H-NMR (CDCly) &: 0.90-0.96 (3H, m), 1.19 (3H, d, J = 6.2 Hz), 1.28-1
.52 (4H, m), 3.77-3.86 (1H, m).

(6) 5-7OE-2-(R)-1-XFIT rF)EY TV
[1£:85]
AOH
Clag N
L+
FALIVBEST. -7AE-2-400EUYY (22 o) BLUVLER @)

TRLNER)-RVESV-2-F—)L (12.1g) DN N-U A FILRIL LTI R (8
8 ml) BWKIC, KAT. AYUDL tert-T hFT R (16.7 g) &A. 30
DEEE L, CORBERE, BRICT, BBEERLL, TORINRIC. X
BT, AYYL tert-T hFU R (1,67 g) &N, ERBICT, 3045RER
L7z CORISHRIC, BRBLET7 VY EZV LKABRRUCEBIFILEMA.
DELIe TOKEEN—AFHY  EBEIFIL=1: 10OREBEICTHE
L. BB ZEHE. KRUBENRIBKTESELL, COBREZMRES
)DL TEZELLE, 2BICEYMEEST N DLZRMYKRE, BEREL
fro COBRED—EAESYATILIOTNTS T 14— (BEBAE : n—~F
By ERBRIFIL) ICTRET R EILLYRBEEME B,
'H-NMR (CDCL;) &: 0.92 (3H, t, J =7.3 Hz), 1.29 (3H, d, J = 6.2 Hz),
1.33-1.48 (2H, m), 1.50-1.59 (1H, m), 1.66-1.75 (1H, m), 5.10-5.18 (
H, m), 6.59 (1H, d, J = 8.8 Hz), 7.60 (1H, dd, J = 8.8, 2.4 Hz), 8.1
6 (1H, d, J =2.4 Hz).
FONATLERVWTONLEEZ S, BONCKELEMOREREI
WD THY., COEEDHAEMEIF. 99. O%eellETHok, 5
WAZ LERWESHERMEE., UTOEY TH S,
AERER , HPLCY 274 BEENFH s&KE/s/O0vhI54L Pr

ominence
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Hh>L;%14€) CHIRALCEL AS 0. 46cm¢oX15cm (1
Oum)

A5 LRE ; 25T

MEIE ; n-ANFH

JiE ; 1 mL /5206

ME; UV (220nM)

[0342]  LEREEGRICECTERFAZSINLIBDILEMERSL, *1—-1~%1—
1 QICEBAEEMDBERNRUMST — 9 RUNRT —4 Z7R7, T/A. ER
IRC22EUTORETERT

[0343] [1k86]

i A
L Qe
. :
. O
QH
HO . B1
T (R P LA T —
F ;;ﬁmwm 8 P SURSLATA
B
445«1&3

H

DT S !
v HoO )
" bt F
17 SFE T AT AT R - . -
. W F
O

B2
[ S

! N i
KoH | N e
ethylene glycol o, A o Oler - HCl
|3 R S 5 kg S N ,N

( FUBEBLOAS) B MGD(O)

. L
A B, e
o b
b NH
AN £
Kot | b ’
sthytene glyeo! 0 D OMe « HCG
2 e HID F S N A

F ERBLO(5) 5'81”)(6)

ZE

i

O F
Dr
£

182

[0344] 2-TF)L-2-E FOFIEEREICEZ T2-E ROF2-2-NYT70A0OXFIL
BEZAWVWT. ®HEfTD (1) . (2) RV 3) EREEDHET. SEIR
BYMAERT=,

SEIREWAE (IR, 29)-(D-1-7 X /-2-4 V& / —ILERWT. &iEfHl1
@ (5) EABROAFETT I NMeaiTW, YT7RATLAT—REWBAEE,
CTFARATULAT—REEMBEL )Y AT N AZ LAY NI ST 14— (Merck
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[0345]

TLC Silica gel 60G F254 25 Glassplates, EBEIAME : n —~FH > /Eifg
IFI=1/2) TRETDII&ICLY., BBESTFRTLFT—0DEYBI
EBBMUS T AT LAY —DIEEMB2E B,

B—DYTRATLAT—DEYBIZTFL VS Y I—IL A TMRT. KOH
TKDET B EICEY. EEWMOE2F,

It &{bEYDERWT., EEFND (b)) EEAZKOAETT I RMeiafT
S/t HWEHND (6) EARDAETMKDEZTV. REFLEEMI32%
B

EEHIBIDOMK D EBRRDFET, B—OITFTRAT L4 —0DIb&HB2
ZMKDEEL. LEWMC2%E, LEWMC2ELEYDERWT, EHEFND (5
) ERAROFETT I RMEAETo %, WERID (6) &ERHROAETIK
DEETV. ERHEEMI34%1G ],

EEAELEMIRETIBEETNETNE—DITRT LAY —THZH’. 7
I RO a kRFROEHIIAEBIIRRETH D, KA. EHEFILEYIZ2, 133
. 138, 139, 143R45ICH T 2 RIS FDOLEMIBEBES FRF LAY
—B1ZRAWTHELNALZ EZR L., ERfEEM134, 1350 136, 137, 142%
AT BT B FR2UEZ DL EMHEBMES T AT LAY —B2ZAWVWTHESL
hi-Z&EBRT,
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BB : & bmPGES-1E#ZREEE M O

WERMIE D & MaPGES-1EERIEESEMEIE. XubDIREICECTFML 2 (XU
, D et al. MF63 [2-(6-chloro-1H-phenanthro[9, 10-d]imidazol-2-yl)-isop
hthalonitrile], a selective microsomal prostaglandin E synthase-1 inh
ibitor, relieves pyresis and pain in preclinical models of inflammati

on. J Pharmacol Exp Ther. Sep 2008, Vol.326, No.3, pages 754-763.) .
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[0365]

Thabhst, HRYMEEFEETTE MPGES-1IC & YW EE XN BPGE2&E %, HTRF (
homogeneous time resolved fluorescence) SECHRIET DI &L Y. #HHER
YIE Db hmPGES-1E¥ZRIAEFHME % KD 7=,

1) b bmPGES-TRIRMED I/ 0OY — ABESD DFAR

PCR (Polymerase Chain Reaction) ;:(IC &Y. B THARM L/ fmPGES-1

RIS XX RDNA (pME-18S/iPGES-1) A #5E& LT, BIERBABI RV DE
A ICBamHIEREREIMAER 5 &, BHERRIED K> DE T ICEcoRIERELIMTED T %
AN L7 & bmPGES-17% = & DNARR 7 2 1818 L 7o, #8% L 7-DNAMF F7 ZBamHI R O'E
coRITH{L L. ME#RICBamHI R T'EcoRITSHAL L 72pcDNA3. 1(+) (Invitrogen,
AUFEVT790-20) (ZDNA Ligation kit ver.2.1 (4 HS5/34 #, BIFE6022) % FH
WTER L, B5N/kligationEY TR B L/ AIBEDHS o (TOYOBO,
FUFEDNA-903) M5, E RnPGES-1HIRT S X X RDNAZEBEL £, NI & —IC
J0O0—=>% L7/t bnPGES-1DIEEEIF %, BigDye Terminator v3.1 Cycle
Sequencing Kit (Applied Biosystems, fm#E&4337455) A F\u\/=Dye Termina
tor;RIC L » TRE L7z. RE L7ZBECHUIENCBI Reference Database |l &%
NTW3E FmPGES-1 (Accession number NM 004878) (D& EEIER4BIHDED
FER—TdH > 7,

b MmPGES-1FIR S5 X X RDNA% ., B FEARZE (FreeStyle MAX Reage
nt (Invitrogen, F@&E16447-100) ) ZFHVWTF v A1 =Z—ZX/N\LRY—IIEA
Seimia (FreeStyle CHO-S Cell, Invitrogen., fAER800-07) IChS VX7 x
2330, 8mmol/L L= ILH XS (GIBCO FreeStyle CHO Expr
ession Medium, Invitrogen, fh&E12651-022) TA8REMEIREREE L/~ (8% CO,
. 37C) .

CHO-S#MEa % Homogenate Buffer (100 mmol/L ') VERAH Y S L4 (pH7.4) | 2
50 mmol/L Sucrose, 100 mmol/L EDTA, 3> 1) — K~ EDTA free (Roche, &
#1873580) ) ICHRB L /=, Ultrasonic disruptor UD-201 (R —$T) %
FH\W T, output : 3, duty cycle : 50 T30, BB L/-MBEAERLL, =
DoEE (1,000Xg, 54, 4C) THHBZERELLE. EEFZ=008E (5,000
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[0366]

Xg, 1043, 4C) L7z ZOLEFEICH LTI SHIEODEE (105, 000Xg, 60
2. 4C) HiTo7, BHNIILE %Resuspension Buffer (100 mmol/L 1) >
BAh') L (pH 7.4) . 250 mmol/L 24/ O—Z, 100 mmol/L EDTA, 10%
DEO—J) TRAEL. S/70V—LBEDE L,

THo0O0Y—LEHYDY V/INVEREEIL, Bradfordix (Protein Assay Kit,
Bio-Rad) THIELL, IV/AY—LENIE. REZRREZAVIRERELL
%, 80CTREELK, Y MANPGES-17RY ¥ O—F )Ltk (ThermoFishe
r Scientific, mE&EPA1-10264) A AU /-Western Blotic kY. To0OY—L4
B0 E MmPGES-1%4#H L 7=,

2) k& bmPGES-1E¥ZRPAEE M DM

9%67WE L — K~ (Corning, &%E3363) (. 0.1 mol/L Y VEEAY DL, p
H7.4 (LITKPBEEEE T %) THMLUALEBRYMERERE L IFDMSO (513
A7RY. @E13407-45) Z5ul/wellg DM UL7Ec, REFICEH T B HAEDM
SOREE2) (v/v) & L7, BIT, EITEGSH (12.5 mmol/L KPBIAWR. SIGMA
. mREEG66529-25G) T, A VNI BEMN ug/mLERB EDICHERLA. E b
PGES-1%A&FIFX H7/-CHO-SHIfED I/ OY —LBLD %20 ul/wel LT DFHML
s BWEeX/nOY—LBEREIR. UMTIKATRIGFRGET TEEINSPGE2E
ERAWS IOV -LENENEREERTHEEROI/O0Y —LEDET
HB, TS5SUICIE. BITEIGSH (12.5 mmol/L KPBIAK) %20 ul/welld D
AL, ERTIONERBRE LK. PGH2 CRENL A7 1 b T100wg/mLiC
BRE L 7-PGH2% ., 10 wg/mLIC/R 3 & 5 ICD-PBS(-) (BMEMEZME. &
#CM6201) THIRL 7 D, Cayman Chemical, F&E17020) %#25ul/welld
DHRML. EETHOMERE L, BIERAX (II) ZKHM¥ (2 mg/mL 10 mm
ol/LY TUEEAR, FIHMETE. RE204-01562) %50ul/wel lF DML
T hEBRCIREL, BRRIGEELIE,

FEa B ERISETDOPGEZERE %, Prostaglandin E2 assay (CIShbio Bioass
ays, An#&62P2APEC) W T, EIRWERBAZICHEWL. AIE L, RERAE
ik, PGE2 (Cayman Chemical, F%ZE14010) Z#FH\uW /=, EnVision2104 (Perki
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nElmer) ZFAWT. 337 nmDEIFEYLICT T 5620 nm& 665 nmDEFRE DO AREL S
ZRIZE L7, PGE2ZREIIPCGE2REMM OAE L2, BNEE L= = JLDPGE
CREDTHEET—4 & LT,
WERYE OnPGES-1BERIAESEME (%) (&, TR 1w, BH LA,
[ 1]
mPGES-1E2RREEEM (%) = (PGE2, - PGE2,) / (PGE2, - PGE2,) X 100
PGE2, : IEARRALE D =)L DPGE2RE
PGE2; : 75U TILDPGE2RE
PGE2, : #BRYELE Y = JL DPGEZLRE
WBRMEDICE (SOXRZRE) (&, TR 21KV, BHLL,
[X2]
LCopfE = 10100100 / B) X (50 - 6) / (F - 6) + Log10(E)}
D:50%FEEABE2EAD > 5. 50%L EDREFM &R LA WBRNERE
: SONFAE A LT2RD > B, S0RA T OREFEM %75 L BRI EIRE
. WEAY)ES R ADDBS DmPGES-1 B4R EME (%)
. WEAY)ES R AE DB DmPGES-1 B4R EME (%)
BRER2-1~K2-5IZ77,

G ™Mo m

[0367]
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[%2-1]
- b b mPGES-1
e O
1 0.9
2 1.1
3 2.1
4 12
5 1.1
6 0.4
7 1.0
8 0.7
9 0.7
10 1.7
11 0.2
12 3.2
13 21
14 1.2
15 0.5
16 0.4
17 67
18 5.3
19 3.3
20 30
21 3.9
22 0.9
23 7.2
24 1.6
25 3.1
26 0.7
29 0.7
28 1.8
29 0.8
30 0.8

[0368]
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m

[$k2-2]
R t b mPGES-1
BESRFEETE M (nM)
31 1.0
32 0.7
33 0.8
34 1.6
35 2.0
36 5.8
37 3.0
38 2.9
39 3.9
40 0.8
41 1.3
42 1.3
43 3.5
44 3.6
45 1.3
46 3.2
47 2.1
48 0.5
49 0.5
50 0.5
61 0.6
52 1.1
53 0.4
54 0.5
55 1.9
b6 0.7
57 2.9
b8 1.0
59 0.3
60 0.4

PCT/JP2016/073879
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[%2-3]
EHHIES £ R nPGESL
BESRPEETE I (nl])
61 0.5
62 1.0
63 1.7
64 1.6
65 1.1
66 0.7
67 2.8
68 0.6
69 2.3
70 1.5
71 0.7
72 5.3
73 4,2
74 1.3
75 1.8
76 1.3
77 0.8
78 1.2
79 4.6
80 2.7
81 2.1
832 7.2
83 5.0
84 2.0
85 4,9
86 1.8
87 5,2
88 19
89 3.7
90 2.1

PCT/JP2016/073879
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[$k2-4]
SRS t b mPGES-1
BESRFHETE M (nM)
91 4.6
92 0.5
93 1.3
94 1.0
95 1.9
96 0.8
97 3.8
98 1.2
99 1.7
100 0.9
101 2.1
102 1.1
103 2.4
104 5.4
105 1.5
106 3.6
107 2.6
108 2.4
109 3.2
110 3.7
111 1.5
112 3.3
113 1.8
114 3.1
115 1.3
116 1.2
117 1.6
118 0.4
119 1.8
120 1.8

[0371]

PCT/JP2016/073879
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[0372]

[5k2-5]
— b mPGES-1
B R E S (0D
121 3.3
122 1.8
123 4.0
124 2.6
125 6.0
126 3.1
127 2.4
128 2.2
129 5.7
130 3.8
131 2.9
132 0.8
133 1.4
124 1.7
135 2.0
136 1.2
137 4.7
138 1.5
139 5. 4
140 10
141 14
142 .7
143 3.9
144 3.9
145 4.5

HERGI2 - ASAHRE % A\ /= PGE2EE A= REE/E A D FTAh

b AR TH 2R (MEZAE 21— V1 TV XRE
BAE - AR EB/NV D) BTy 24 B (2% FBS (Hyclone Laboratories
, BESH30910.03) . 100 units/mL penicillin&Tf100 wg/mL streptomyci
n (Invitrogen, §&15140-122) A& Han' s F-12K (FIXMIRTE, REO
80-08565) ) ICERB L. 96 well LETL — b (Corning, m#E353072) iC2.
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5X104 cells/100 uL/we L THEFE L T3TCERECO, (1 » F a2 X—4 —NT208F
BB L. WRYMEIIDMSO (Fh>54 7R, MmE13407-45) TEREFR
LERICT vy £/ BEMT2ERRL. RKRREOIEREOHRYEER
WAERAE Lz, RIGEFICH T 5 RMEIMSOREIZ0.5% (v/v) & Lk, HMIlEEHE
BLETL— IO OEHMERELARBICHLVWT v A BiEH%E160 ul/well
AL, COM v FaAN—4§—RICIOPERE L, BWTHBRDEBRRE?
Oul/wellZMUL. COM »FaR—4—RICIOHEFHEE L, FIC. mPGES-T
DOnRNAFIRDIEMIC & YPCE2EE ZFTEI H2RIFFE LT AV EF Vb
b RIL-18 (R8&D Systems, fh&E201-LB) %#20ul/well (BEEE S LTI ng
/mL) AL TCO A v FarR—4y—RNICI8IFEFRE L/, £FEZ180uLl/well
DO L. PGE2ZEE %, Prostaglandin E2 assay (CISbio Bioassays, fm
FHO2P2APEC) Z#FAWT, EURWEREAEICREW, AIE L, MERAEMIZ. P
GE2 (Cayman Chemical, F/#14010) =M\ /=, EnVision2104 (PerkinElmer
) ZFAWT. 337 nmDEIESAICH T 5620 nm&665 nmDEFE QAR & AE
L7c. PGE2IREEIGPGEMREBMRMOHATM L/, BUE%E LD T I DPGEZRE
DEHEET—4 & LT,

WERYIE DPGE2ELHEFZM () . TaEh 3TV, B Lk,

[X 3]
PGE2EEAEPREEEM (%) = (PGE2, - PGE2y) / (PGE2, - PGE2;) X 100
PGE2, : FAIARALE Y =)L DPGE2RE
PGE2, : 750w x)b (VAYEFY b ML-18REM) DPGE2RE
PGE2, : #HERYIEALE Y = L DPGEZRE

WERAE DIC,IE (S0XPEEIRE) (&, T4 ICHEW, BEH L.

[ 4]
IC, = 101tos100 / E) X (50-6) / (F - 6) + Logl0(®)
D: SOREEEHE2RD D5, b0YLL EDEEEM %R L ERBRINERE
E:S50%fEEZHT2RD 5> B, S0 TOREEFELZR L EHBRYERE
F: BB ERE LS DOBFOPGE2E4BESEME (%)
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G: MBRYMEREDNEDROPGE2ELPREFM (%)

116

BRAR3I—1~K3—-5ICRT,

[0373] [£R3-1]

—— #HB& PGE2 EEA:
PEEVEME (u D

1 0. 027
2 0. 0086
3 0. 027
4 0. 0029
5 0. 030
6 0. 023
7 0. 068
8 0.014
9 0. 037
10 0. 049
11 0.017
12 0.35

13 1.0

14 0. 0047
15 0.12

16 0.034
17 1.3

18 0.26

19 0. 0017
20 0.15

21 0. 0022
22 0. 016
23 0. 0024
24 0. 0082
25 0. 0029
26 0. 26

27 0. 079
28 0.1

29 0. 069
30 0. 033

PCT/JP2016/073879
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[0374] [3R3-2]

[0375]

117

RS #HBA PGE2 FEAE
BELEVEME (u M)

31 0. 086
32 0. 040
33 0.011
34 1.0

35 0.014
36 0. 010
37 0.17

38 0.13

39 0. 057
40 0. 045
41 0,023
42 0. 0079
43 0. 0065
44 0. 026
45 0. 0080
46 0. 0041
47 0. 10

48 0. 0027
49 0. 0073
50 0. 17

51 0. 41

52 0. 0060
53 0. 0037
54 0. 0029
55 0. 0026
56 0. 0026
57 0. 0045
58 0.15

59 0. 053
60 0. 0083

PCT/JP2016/073879
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[$%3-3]
——— HERR PGE2 FEAE
FEEVEME (u M)
61 0. 079
62 0. 050
63 0.014
64 0. 0053
65 0. 0097
66 0. 0038
67 0. 0039
68 0. 011
69 0. 0081
70 0. 056
71 0. 0034
72 0. 0059
73 >0.03 (47%)
74 0. 029
75 0. 032
76 0. 088
77 0. 044
78 0. 0092
79 0. 0026
80 0. 0020
81 0. 0050
82 0. 0022
83 0. 0027
84 0. 0060
85 0. 0035
86 0. 0021
87 0. 0029
88 0. 0016
89 0. 0025
90 0. 0039

PCT/JP2016/073879
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[5%3-4]
EHEHES m@?QMEE
PRETEME (1 W)
91 0. 0040
92 0. 090
93 0. 030
94 0. 059
95 0.017
96 0. 061
97 0. 0090
98 0.043
99 0.011
100 0.043
101 0. 0079
102 0. 025
103 0. 0065
104 0. 0049
105 0.015
106 0. 0050
107 0. 0021
108 0. 0024
109 0.0018
110 0. 0027
111 0. 054
112 0. 024
113 0. 095
114 0.013
115 0. 0066
116 0. 0072
117 0. 0042
118 0.017
119 0. 0030
120 >0.03 (43%)

[0377]

PCT/JP2016/073879



WO 2017/030115 120 PCT/JP2016/073879

[0378]

[5R3-5]
e ﬁﬁ@mﬁé
FEFEE(u W)
121 0. 0079
122 0. 019
123 0. 0015
124 0. 0025
125 0. 0016
126 0, 0025
127 0, 0009
128 0. 0013
129 0, 0022
130 0. 0012
131 0. 0019
132 0. 0048
133 0. 0024
134 0. 019
136 0. 0054
136 0,010
137 0. 0026
138 0. 0084
139 0. 0021
140 0. 0008
141 0. 0038
142 0. 0021
143 0. 0016
144 0. 0018
145 0. 0017

HEBRBB : W= VA PIBEBKFTORY TSV I VHRICE T 2 /R

WERME %0.5%R ) VILR— K80 (T A) 2#8F LI4EBRIBKITEE
L. RERBHK (pH 7.0~8.0) %A T 2, RRARRBANICHEED =V (W
WEIRADA Y (BEEE) RARBE (77494 —B&Z: 1V I
Sv) THEL,. MBOAEEAY ) AV AT —FIF 21— TITERK L 3060
EFSTER L TEKERNRT %, BAKERERICYSA7O0ERY MEZEWL
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[0380]

THEAFERERDEORRBDEEZ1E (—RHEY30 wl) KBRL. #1558
BETREBZBIFI XA TRESEEEET 5, TOSHRICHIFEMNICLipopo
lysaccharide (LPS) Z#5 L/, ME T THRAKZHENRYT %, RYREEK
IR 2, BKBEDOTORY TSI VEDREELC/MS/MS ¥ 25 4L (8
BEBRAEIOT NS 7  RRASHEREERTHENexera (BRAEE) . E
EMTE - AB SCIEX#HEQTRAP (B #Rm4E) 5500) TRIEL. £7RAR4 TS
VIVDREDOMICNT SRR TORY ISV VDRELLZELET 5,

SBRBI4 : mPGES-1REEFIDO D =V 4 FILOEBREICH T 2 E R

AEBRIZ. HEEA= A PFILERWVWTIT,

BE L BRYMEOHELHRT -0, ERROBICTEBEREOY 4y 2
7 N AERT S, SREOBEIERKHERICIT,

WERME A, 0.5%RY VILR—1K80 (ZILh) 286 LIEBRIBKITE
L., RIRBKRERANT S, SRMERICIE. BBRYEERROFETER
(0.5% R VILR— NEFEERIEK) 231575, BUERBHEE LTF
TS5y (BREE) RERK0.005% (774 ¥ —%t. —&:34/70R
N #EW3, #EBYEIX., v/470ERY NERAWT—RHEY30uLE]
Bl 59 %, BABERUEBENRYMEFIEIE2ZI10%R5T %, RR®&. #W15
METRBZEIIHIZ TREBEZEEET 5, REBRBAKICWIET S
. RERZEIZ. IRE5ER]. %52, 4, 8, 12RU24HEERICEET 5, RENR
EAl. BMzErF—Fz7ICEEL. BRRIBAREMEF (X F2—)
(B5IE) mERKR0. 4% SREURMARHE., —RE: A F>TFOhA Y
REIR) ZRRI/E L TCRAMEEY 5, FiRds (RAIHLITALY) 2K
%, BEEERBEEST (Model30 Classic. 4 H—h#t) ZEVWTHEDR
EZRAET %,

MERIEIC, BAERRUCSITHREERMEN SDREZ (AnmHg ; /)
HRBIMNZET) 2KkO%E. ZAROIEHAELZEL L TEOREMGKEDOFMT —
9ET D, BIEICREZEDOTEHERVEERE (MIRE2MFET) Z2ESY
5,
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[0381]

[0382]

[0383]

HERGISRRE DRIE

(1) pH8.5 Britton-Robinson #EE&&RDEIFAR

WRYEEHSAEI /OFa—TJICEY., 1.50LMDpH8. 5 Britton-Robins
on BMENRZMA THMIE, BEBEREZAHEL., 20CTI8FHEIRE 5 Lz, R
I, BBBREAY TSV 714049 — (0.45um) THBL., pEEH YT
&ELTHAWE:,

(2) 0.5W/VRR"Y) YV IL_R— r80EHpH8.5 Britton-Robinson #E&E&
WRYMEEHSZAEI/OFa2—JICEY. 1.50LD0. 5W/NVHR ) VI R—
h80&%ApH8.5 Britton-Robinson EERZMA TR . BEBRZRARL
. 20CTI8BFMAEIRE D L, WRIC. MBREAV TSV 71405 — (0.45u
m) THEL. &EHY Y FILE LTHW:,

(3) BEBRRRCHBARDAN & BRERIE

REBRBRIEY Y IV EEE. K/ 7N ZMYIERO:) THRL TRAR
L7, BERRIIHERMELRBICFEL. K/ 7, M)LRBRA:1)T
mRL TR L,
BERBRUBHAREREIOT N7 1 —ICLYRIE L. AEMEHE
FILTH Y TLVHRORBRNESELZELE L. AREE KD,

BRARLICRT,
[354]
0.5% R ~—k 80
e 34 51 2
= pHB.5 SRR (%)
1513] 0.138
71 0.057
79 0.157
81 0.071
107 0.032
131 0.109

AFBOBEIFIE LTI, BIZAIETEREOERDSEIFONS, LHALALS
 AFEBIXINOSEFFUCEL > TREIND E D TIEAL,
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[0384]

[0385]

[0386]

[0387]

SEBN (AT DOHE)

1) EEFFESI8DILEY 30 mg
2) MRt/ O—2X 10 mg
3) F.#E 19 mg
4) RFT7) VBRI T L 1 mg

.2 .3 R ZRELT, ESFUATENICKET S,
SFIB2 (SEF DEIE)

1) EREFIESIBOILEY 10 g
2) FHE 50 g
) hvEOaAVTFVTY 15 g
4) ANAO—RARIT D L 44 g
5) AT TV VBT ITRY DI A 1g

1) .2).3) OELERU30 gD4) ZKTHEE L., BEFTIEE, BN ZT
S, TOENKICTIA gDd) KT gD5) AREEL. FEEICEYTRY %,
ZDEIICTLT. 1gHEY EmBHIFESBOILEMI0 gz E2H T 55711000
a8 5,

BHFIBFI3 (RERFDELE)
SEEF100 mLAn

1) EREBIFESIBOILEY 100 mg
2) RYYVILR— K80 500 mg
3) |EF R D L 900 mg
4) KEgbF r) oL EE
5) MEMREK EE

L EDMD & BEHITEFM L ToH 7.9~8.1& L, RERFHET 2,
B4 (RERFOHHE)
mERE]100 mLen
1) EEFFESI8DILEY 100 mg
2) RV I~R— K80 100 mg
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[0388]

[0389]

3) UVBBTZIKESF MY LK 100 mg
4) |\iEF MU L 900 mg
5) BlEXVHFIOA=ZT L 5 mg
6) KEEILFT KV DL EE
7) HEREEIK BE

DEORD%#EEMICEML TpH 7.9~8.1& L. miR&FIE T 5,
X5 (HEFIOEE)
HEEF|100 mLen

1) EHEFIESIBDILEY 100 mg

2) ROBE 700 mg

3) "W HE

4) |\iEF MU L 500 mg

5) IF BTNV L 0.05 mg

6) WILRYHIL =D L 0.0005 mg

7) RERERIK EE

U EDESD % EEMIEM LU TpH 7.9~8.1& L. RBRFIET 5,

EX EOF A

AEPILEMIEZTORZLHFEINSIE. nPCES-1EEFEMZET 5
o, ERE. VUT T, BRUREEME. ZER. TILYNAT R SEMEL
E. BIRME(L. AR, SREE. ENMREERS. £5MUEEE. KiEE
HlEUHETHEMBEERY, XIIPCE2EEMFINEMEE TR T RED T
XISERBEDOICBNLGRF ERYED,
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EROEH
[EEKIET] & [I-a] . [I-b] B L< I [I-c] DItEY. XizFD=EE LEF
BINDIE:

[=AA,

R,
(1) =X :
[1&2]

R*%a

R
o e

(A,
Rl G IFILTHY.
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RbIE, CyZILFILXIE N Z)AOXFILTHY.
Riefd.
(a) Ci,7ILFIL,
(b) C,7AOT7ILFIL,
(¢) C,7IbaF, XiF,
(d) CLuZIaFICLTILFILTHD, ) . XL,
2) = :
[1£3]

(AP,
nid, 1. 2, 3, 4XIE5TH Y.
Rl

(a) 70O,
(b) Ci,7ILFIL,
(c) C,ZbAOT7ILFIL,
(d) C,7IaF, XiF
() CoZaFICLTIFILTHD, ) THY,
R2fE, IKFEXIEC L, TILFILTHY,
R3I&.
(1) K3,
(2) nas v,
(3) CaZ I FIL, XUZ.
(4) C,7)IaF>THY,
R4,
(1) =K :
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[553K1R2]

(P, RelFKE, CLTILFILXIEC LTI IFTTHD, ) Xk,
(2) & :
[1t5]

H1C«

ThHY.

RO, Cis7ILFILTHY,

Rl

(1) Cie7ILFIL,

(2) Cos> a7 FIL, Xid

(3) CuyZIaFCLTIFILTHY,

XI&CH,XIF0TH %, ]

=20, R [I-a] ICEVTRDCLTILFILDEE, RIIKETHD
X [I-a] IZBEWVWT.

REURHHICKRTHY., HD

RN,

() 4v7oElLs LLIdtert-TF I, XiZ,

2) = :

[1£61]

HsC L%

THhHd. BFKREICBHOELEMXIEZOEZLFHEINDIE,
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55 KIR3]

[553K1R4]

[E53KIR5]

[E53KIR6]

[553KIR7]

X [I-a] IZBEWVWT.
RASKBRTH Y.
RNV OOTHY., »hD
ReYA Y 7OELTH S, BRE1TICEKEHDEEMXIE T DERSE EFF
BINBIE,
X [I-b] IZHBWT.
XD0TH 2. BRETICBEHDELEMXITEFDE
X [I-c] IZBWT.
RROVKFRTHY. HD
RA=-XFILTFILUEn-~NF DI TH D, BKIEICERDOEEY
XIEZTDRZ FHRINBIE,
RIAY, = :
[167]
Rk
}Rw

FHFEINDE,

‘i

(X,
RiedS, C,7ILFILTHY,
RPAS, CaPIFILXIE MY ZA QX FILTHY., D
RicAS,
(b) 7)aaXFILELLEN) ZIbAOXFIL, XL,
(¢) XNFTTHB, )
ThHd. BEREIHIS5O0VTIN—HICEEHDLEMXIE T DR
LHBINDIE,
RIAY, = :
[1£8]
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(X,
nh%, 3, 4XII5THY. HhD
R14AY,
(a) 70O,
(c) C,ZAO7ILFIL,
(d) X hF, X
() ARFIUAFITH DB, )
THd. BFXRETIHISEOVWTIA—IBICEBEHDILEMXIEEDESE
LHBINDIE,
[55°kI58] nht, 3XIF4THY. MO
ROAS, B/ 70AOXFIV, T7)AOAFIXIE M) Z)AO0XF
WTH3D, BREATICEEDOELEMXIETOEZLHFFTINDIE,
[E5KRTE9] TR :
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[55K1R10]

[55KIR11]

[55K1R12]

[55K1R13]

NOBENZEEMELITTORZLFEINDIE,
BERE1HLIDOVTIA—IBICHEHDLEMRIETORSE LR
Ih3iE. RURZEFFRINIBEREST. EEERY.
BERE1HLIDOVTIA—IBICHEHDLEMRIETORSE LR
INBEEESE. nPGES-1FEEH,
BERE1HLIDOVTIA—IBICHEHDLEMRIETORSE LR
INZEEZEC. BB, Vo~ F. E& ZRMEEE. BIREL.
TILYINA T —F/, SRUEBICE. &WIE. SREE. EIM4EEER
B, 2EUHBEERT XIEBUESOGERIX I TR
BERE1HLIDOVTIA—IBICHEHDLEMRIETORSE LR
IhzE. RC—EBHEULOMOKREEEREFIZHAELE TA 5,
HRAIER O I3 = BREAE DSARAI X3 FBF,
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[55K1R14]

[553KIR15]

[55KIR16]

BB RIRNT]

FERIR18]

E2FEWED, BFXREIHASIOVWTIA—IBICEEHDELEHX
X ZDEZLFFFINDIEZE MIRETSH 2 E%EE. mPGES-1D
FRE %

E2FEWED, BFXREIHASIOVWTIA—IBICEEHDELEHX
ST DEZLEFAINDEZE MBS THEE2E0. &R VY
< F. FE ERMEESE. BMREL. 7LV NS TR SRMEE
fbiE. BAE. BREE. ENEERESR. 2EMERERY XIE
BMEEOERERAEXITFHAE,

E2FEWED, BFXREIHASIOVWTIA—IBICEEHDELEHX
BEDEZLHFBEINZIBS L UC—BEU LELOMOZRANESEER % &
MIRET 22 E2830. BRRABKRY / XITEREEDEELEXIE
T B A%,

mPGES-1PAEFI#BET 572D DEKRIE 1 NS 9 DWVWTNA—IRIC
SREHDEEMXIEETDEZ LB INDIRDFEMA,

BRE. YU F. BER ERUEESE. BREL. TILYNAT—
. SRMBIE. KRNE. BREE EOHEEERS. 258K
ERV/ XIEEBEEEDOAEEIXITFHFZHET 5/-bDFEKIE 1
A5 9OWThA—IHICEHDLEYRITZOEZ LHFEINDIED
EER
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