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O—mR (I —a) ICBEWTIE, LEDOAR, BE1 ~5DRBEBEN LFMK
INBE0THY. Bz, BHEHORIBEEESINDH. JOfIC
£, BIZIE. RED 1 DFEICIE. RYILAFRIAFIL (BOM) ED&
DI RVEVROADERUBECF A 7 VROADERMEBELEZE
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EEOT7LAFITILFILER, FFELIE UMTOEERX (I-1) KR
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EiFfons,



WO 2018/124139 8 PCT/JP2017/046800

[1£5]

(I—1)

[0029] LEDIER (I—-2) ICRTFIFILALFIAFIL (NAPOM) ZFE
FIZDOWTIE. FI7FILED2DDIRICOVT, B2 DIRT. EUEREIC
LOTEBRINTVWTHELWVWL, B4DET, ERLIZEREICL > TEHRY
NTWTHLWL, Thbs, LMK (I-2) A, R6ERE |, &4l
LT, KREF. T, ZKR=ZE1~30
BiHE L IRPIREROTILFILETH S,

[0030] CO&IRIFELTILIFSTILFLED—HFIELTE UTOEER (I
—1—=1) TRIRVINLFFIAFIL (BOM) ¥, UTFDEER (I—-2
— 1) KRTFIFIAREFIAFIL (NAPOM) BEIFLND,

[0031]



WO 2018/124139 9 PCT/JP2017/046800

[1£6]

(I—1—1)

Rb o ch
Ra
AN
&/ (I—2—1)

[0032] COOMICH., EEBOT7ILIFITILFILEE LT, LEEORSH, KRREF
THH> EDEAVDBIENTE, TOLH>A—HIE LT, UTFDIEESX (I-
3) TRIARFUXFILE (MOM) VBT ELHBETH D,

[0033] [1b7]

Rb o Re
R, X
dé\/o\ (1=3)

[0034] AERBHEICRZTZILIFSOTFILFNELETHLEMEBLIHEELT
. FICREI AW, AIZE, BERIAREA)IT—ICHLT, 73
VEETT, fIR7NLaAF O FPLFILEEZECEEY (FLIF2TILFL
HEAF) ERIGITDIEICEL2>TEDIENTES,

[0035]  EECOOEMEEF/IEA) IT—&LTE. BIREINT, AIZIE. 14
EBNDRREFEZAIF2MESMNORRRATFEICBREFNGFETSE
DERWDZENTE, fIZE. NI —R, HSV M=, 7O—R, ¥
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ERICREINDEDTIFRV, TOT7EY—ILRIEEMH. BIZIEHEET
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[0052] A, COT7EY—ILRLEEME. EBRLAELIICC-0-C—-0—-CH
BEETDLEMEOMBMTHE DD, FEBMRLRTEY—ILOIHIZIR
EINDHOTIRAEL, AEFEMEICESZTLIAXOTILXRIVEEZET S1L
&Y (BIZET7) DI RF—) BEROBRBEEXDIELXDERECRFICE
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ZICLYRBEESLSCEREICEZEEDZRAFEEZRIFT I EZEBKT
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[0056] CODEMEERIEIE. ERICRBAZFHEIE2E0THNIE. HICRES
Ny, FlAE, REFERICL>TBEFIE LTRBEFEHEIEZEDOP
. BRIERAIREIIC L o T RIGZEEHEAEIESE0H. EELEFHIE LTEFE
N3, ZOEELEIE. 1RBEOEOERVWSIEETESH, BHERD
EDEMHBTZIEHTE. HIAE, RIESEEFIE LTERT H0D &, 7
EMIENRIER%ZT5ED & ElAEHLED I EICL>T. ZOFEMILIER
HEENICERIETLIELHTES,

[0056] CO&DAEMAFIE L TR BIKREINDZBOTRAL, EDLHR
FEHEFHZEZRVWTERVWERET/ L aVIILEEYN T O D, Bl A,
EBMN)ZNAOXSVRIVKRVEER, M)A OASVRNEKRVEE (T
fOH) . BLUVIVAFIRBREDERTILFILHRBIRTIL. N—3—
KRSV 4X K (NIS) ®i&EaITxR (1C1)

BE, I"HEFREZBVWBEIENTES,

[0057] ZF7/=, ) IDIMERBICBIFBRIHERRA (FVI2VILRF—) 18T 5
ERPOEEEZBAIELEWVW ALK, JYZEDEILIVHR (I C
1) ZEBWVWAZEMIFELW, Fhe RV VA I REREFDLEMER
Wb eErmELL, flAIE. N—3—FKZXI9> V42X K (NIS) ., N—
JOERIY V4R (NBS), N—2-OORIY V43K (NCS) %
AWSZENTE BICRBEDEINMS, N—3—KF2I> V143K (N
| S) ZRAWAZENFTFFE LW,

[0058] CODO&DWEHLEFDOLYFEAEAEDLEELTR., M)A 0OX%
VANKVEBA VYDA (In (OTF) 3) EN—-3I—RRIT VAL IR (
NIS). NYUIZINAOAYVZAIWEKRVEBA YT DL (In (OTF) 5) &



WO 2018/124139 15 PCT/JP2017/046800

[0059]

[0060]

[0061]

‘|iEIOFR (I1C1) . bUZLAOQXI VALK VEE (TFOH) EN-—
A—RRIVA4XIR (NI S) REDHAELENETF LN, ATEFVL
RIiGHEEBZEVWIENS, —78 CTH | +EREIBZIEFEES |
Cl—=1n(OTf);0AHEHLE’FETHY, LYEEOHBEZIFEITE
ZEVWIEDLS, FYTAILRANTIS— I n(OTFf);%5, —40~—-10
CHRHETHERT 2DARHTHEE LW,

Tl RIBIKAWSBEICOWTIE, SBERETEHIFBIHEBRETH K<,
RICREINAWS, FETOMEREZAVSENMFHE L, BIZIE,
2oO00xX49 v (CH,Cl,), 7AEAZRNYI(Et CN), AFH>Y (C,
His)  XFLI—% ) —TFLI—FL(tBuOMe)RENEIFSND
o CNHLDAEIE, 1FEEOAAWVWDIEHHETHY., T, EREEIC
FAWSZEHABETH D, mBVWRENMELNZVEWD [N, BEDEMNE
MEWT ENMFELL, COLIWBRFEE LT, FIZE Yo7oOoxs v (C
HoCl p)&anFHY (CoH ) D2FEBEEHAT DI EMNFE L,

AEFEHEIHLZTLIAFOTLFNEEETZEEM BIZIET) 3y
WRF—) ERBTDTIOETS— BIZETVAPINTorETH—) &
BICREINT., KEOEE,. 7)NVa—L, 7x/—), FA—=I, 7IV
. TOHORBZHF (FIZIE, KBEREHARLE) ZRVWD I ENARETH D,
ZO&HRERE LTE FxE. JIVa—X A3 M=, 7O—2R,
YO—R, FO—X, 7 bO—R, IV /=R, 41 K=, FLoOvEg
AXOVE., BLUTIA—REBEFBZIENTE, T, INLOREER
. BEROEDERAWVWEIEETESN. ZO—EBTILFILE (FIZIFA
FIE) Tz ZVE BIZERVILE) ICL>TEBRINAEEDERAW
2&H5TE, EOAR (ARRR) IKISCT. ERIGBIRT S &HT
x5,

COEOBPEREOMICE, ZIA—NETIETE— BI2IETILIVIL
FoETH—) ELTRHWRIEHHRETHD, 2DLH>AT7ILa—ILEL
T FIAE, 3—7z=—-1-7an/—jb, 3—7zx=Z)b—1-T%



WO 2018/124139 16 PCT/JP2017/046800

[0062]

[0063]

[0064]

[0065]

[0066]

=l RUILFNA=N, TzRFILFZNA—=N, 1 -T7z=Z)b—1—
JONR/) =), 1—27z=Zj—2—-7anN/—)b, 2—-7z=)Vb—1-70
N)=)b, 2=Jx=)—2-7On/)—=)b, 1=T7xZ)V—2-TH/)—
Ve 2=z )W—1-TH)—, 2—=TzZ)V—2—-TH% /=), 4—
JxZ)—1—-T%)—)b, 5—2x=)—1—-RVY&/)—), 6—TJ1=
W—1—-A"FH/)—IVEOTINFILTII-IDBETFLND,

FEO LD AFEMAE. BER, BLUOTI/ESY— BIAET) AT
It 7E—) ERVWT. SEREBENMN NI -ADBETHRT &, AX
EREICHRDZTILAFOTIFNEEETHLEMO—HITHZT) IV
RF—mold)aY MeEMEERT 2 RIGIE. MTORBR (III) &L T
TIND, HERIGEFEOPEAFEELT, LI —AD 1 & 2MKERRIC
BRRFEZ2DOEBL 8RN, RIGBEORT—RHUICHEINTWDS (B
BREESHIHD) tOEHERIND,

[1£14]
oP oP H\O’R’ OP
0 e Q 0
PO > Pom ,) ' "Poﬁ\,
Pom’)'(a"""g PO o lo PO R
R bR R
FRORIBICE > T, ARBUEICRZTZLIAFITLXLEEET 21

B (BZET) IV RF=) BeE5hdT7ES—ILREY (FlxIE
1YY RiEEH) . BHTEVWITRTLAT—BRKEBLTWS T
EDNHRINTWS (BROEEFHSER)
Bz, BBOERFED 1 THREINALZLD IS, AEERRERICKS LTS
IV RF— (EREFICE T Z—HlE L TIE2-0-BOMIE) Tik. #BHTHEW B EIR
M (BEDAHDEKRIERINE) T IADIIERIBHETLTEY., K
INBEOHEEZED T, UTORIEHAEIEFRHIINLEDEHEIND,

IZIEI



WO 2018/124139 17 PCT/JP2017/046800

[1£15]

2-O-BOMK

Ph In(OThy, IC,
%10 ) CHaCl
BO 6%@,5%" BOH o
OBOM

SR | RS
BOMO OEL
Bn 75%, 8% rsm BEOM

B
i/@ " B only

[0067] ZhiCx LT, BIZAIE. BABOERH 1 THREBINLELD IS, KBREDT
WAV R — (ERFIUCE T2 —Fl& LTE2-0-X FILE) TlE, FILE
ZBRE (¢ : B=1:1) [TV AVNERBDPETLEZEN L, RIGE
BROFEFEZZHT. UTORIGHEIZEIINLEDEHRIND,

[0068] [1516]

2-O-AF LK ) e £t
IN{OTH),, ICI,
Ph— O Ph—"%o
Meo R gyt EOH SH2C2 /%) EE&
OMe 51% 25% rsm e OE‘
Me H E

af =11

[0069] 1) Salmasan, M. R.; Manabe, Y.; Kitakami, Y.; Chang, T.; Fukase, K.
Chem. Lett. 2014, 43, 956-958.

[0070] CODLDICEBNAILFBREEZET 2 A DX LIFREFMICITAERIN
TWaAWY, FIEERIMGEROPEAHE LT, BfEEFAEA Y dI— (flx
73 —2) O2/k ROFLEICEBRINALTILIAF D TILFILEDH
BEEESLTHERL., COBBEEBEICEL T, EdLALDICZLOFYT
IWHFIILENLBOTERV S BEA—BEMNICEKIN. ZO5ERMEVIT
BEEEQ>T, KEFOTE («fll) HOOKREZTOY VT 5Dk
EBIREEELCP TV, DFEY BEAIL S DORKEFIOEIEAEF IRED R X
NTWBHDEHEINS (THICH LT, FEIIHEBRN (- B=1: 1
) 1Y) DVIERIGDET LI tEBBID2-0- X FILE T, TDL D745
BERMPEAINTWAVWEDEHEIND) , EL T ZOBMERERSICL
ZEEWVWSEBOBEAETT, FLAVLTIETI4—ERIETDIEITEL
T, BOHOTEVWIABREDSEONTVWEIEDEHRINDS,

[0071] AEFEFREICZEZTZIIFOTILFILEEZETZEEY BIZAETY Y



WO 2018/124139 18 PCT/JP2017/046800

[0072]

[0073]

[0074]

[0075]

WRF—) 1E. EdDED I, BOTEWITRAT LAY —BEEXREETS
TEY—ILREEY (BIZIETY Y REEY) 2852 ENTE, IHIC
 ZO/EONETES—ILRIEEY BIZIETY) 3T RMeEY) Z2REDEE
ZERIGIET, BIRTZNAFSTULFLNEERETDIEETRETH S,
BBEE LT, BEPr- ML IVRILKRVEBEO SO N VEEY, NS
ORZY, MIXFILIY)NLI—=IR, MIXAFII)LTOI REDILA
ABERAWVWS I EHNTE, FIKRYRVWOEZINS, IBEBEZAVE I &N
FELW, FATILOAFY TILFILED, BOMEDNAPOMEDIBE. MKEL
FRCDDOE I & Z2ERIEIIPRE E FTRE T H 5,

COTILAFRTTILFRINEDOREIR. ROTVIVRREEDOREEIZE
By, HERHNTHIEREETIEA) I, TRTAENIEELE
BEPTIVIENEELLEBETH>TH, RELGRBIERZIECT &
. BRIRETDIENTES,

Tl AEBEREICRZT7ILIAFOTILFNEEETHEEH (BIZAIET
AT RF—) MEFIZFRBIINDIERIREICOVTIE, ZIAFTT
WERIVEZETZEW BIZET) 32 RF—) 28K %R1587/3
FOTIFRINETERINRE FIAIFEREREZIEA) IY—) OEE
WK CT, ofl (aBRMY) PRE (BERM) &, HRALBIIEERMEN
RIEIND, FIZE. ZILAFDTLFRINEEETZEEYNTY) VIR
FT—TH>T. FIRTINAFIFILFILETEBRINCBELSBEEZO VI
O—ZATHHDHBEICE. ZILAFDTIFILEDN, FIVI—XD2HIICEAE
NHIEBBIRMEAB LN, TV / —AD2MI%, VI I—ADBLICEAI N
hiE o BRENME LN D,

AEREHEICRDZTZILAFOTFILFIEEZEFTZELEM BIZIET) 3
WRF—=) DoBEoNdT7EI—ILREEM BIZIET) Y RMeEY) &
ZIKiIChi=d, FO—HlE LT, Symponoside>, Belallosided & D744
OV R, BELUVENLDFEEERNET LN S,

Symponoside & id, UTFDIEERTRIN., 4 v REXEBEY 703X



WO 2018/124139 19 PCT/JP2017/046800

- 24— (Symplocos racemosa) AL EHEEE - BEREINALT)ITNR
THhHY., RAKRIVIRATSI—EBLCFIVURARI S —HEICH LEEE
MERT I EDAREINTVWE I &AL, FEMICEBNEER & 258
DNERFINTVED, BIRTIE, RAISLBLNIZENRLNATSEY (40
k g DEIRIEMAEDNSHT M1 8. 6mg LAESHARW) | EREMNHEIL
IAHENRTWS,

[0076] [{£17]

R2
R’ :: ;;:0
HO O
e}
:l#5§i@uo
3 OH

OH

[0077] CZ &Sk, AEBEEICHKEST)IVILRF—Z2AVNRE UTOR
WICE > T BERET LAY MERIBHBRZICEIERIIND I &b,
RIS EMHDHE TH > /=Symponoside’, BOTREZICEETEBE WD
BIRZIENLWRIFEEIND,

[0078]



WO 2018/124139 20 PCT/JP2017/046800

[{18]
It B
o Lewis Acids
Wl N AR LY
:.-‘,\F' Activation 05 ONAPOM

CHMAP M
OnNAP
4 5
ONAP £ ¥R A
) LR

R-

jod
FmiogHN SCH

6: R = PMBOM
7. R = NAPOM

[0079] Z7/=. LtikdBelalloside&ld. LTFDILZERTRI N, 44 EXZREHR
SAHVEY - xVI X L (Belamcanda sinensis L) DARH S EEE - f#iE
REINLT) AV RTHY., RRRRPEERICHT2EMNHDEINT
W2 A, IRIKTIF. XRADPLTBONBZENRLNTWS (1 k gDREMLD
M., Emg LAEoNRWN)

[0080] [1k19]

0”0

HO C

OH

Belalloside A (R = OMe)
B(R=H) o

[0081] AEBEREICGEDZZ)IAVIRF—EAVNIE. BBIRMS Y 2V bR



WO 2018/124139 21 PCT/JP2017/046800

WBOBZICEIERIIND I EDD, RRIGERNEHTH > 7=Belalloside
N BOTEHBICHETEDEVWIFEIARIBRLLYRIREEINDS,
[0082] COOfIcH. AEBEHEICHKRZ T IV RF—id. FEOEAREEY
DERN (RABBIEEDNLED) IKERTHIENTE, ZDH250—Hl&
BIZIE, AREREICRD ) AV RF—E2BWT, X#E (Machida
, K. et al., M. Phenolic Compounds of the Leaves of Catalpa ovata G.
Don. Natural Medicines, 2001, 55, 64-67.) Tt BiEHCatalpa ovata
DOBBINAEZA-D—7)LaES /YK (BELXTIK. AIHIEES
INEEFHRIIMSNTVRWN) PEEXTE DS I &2 AFRPERIERLTW
% (BROEBEHIZR) .
[0083] (X515 EkEME)
I LIS, AFRPEIER LALE HICHNIE, LEDO—#KN (I) THRIN
ZPIAFITILFNEERTHEMN, EROTFTVILEEZET 2LEW
SYHRLLT) AVIMERBEZIFEZEDN. UTOEERIGICE>T, B
BINTWS,
[120]

Ph Ph
/E . /E .
BOMO sph T BOMO SPh
BONO Bz0
RoH
NIS Ph
In (OTf)g /w
- 40°C

[0084] COEXRICHNE, EEO—MRR (I) TRINZTLIAFOTLFIINEE
BEY5EME. WROTIUNEEETZILENERE L. BEEHEMA
22&ICE2T, RIBEDHZEFMILL. AIEREEICOH 1, 2 —trans-7)
AV BIZE FLI—-ROBBRR{ T AVIMERBBEZEND) %
EITIEBIENTES,



WO 2018/124139 29 PCT/JP2017/046800

[0085]

[0086]

[0087]

[0088]

FERO—MHER (I) TRINZTZILAFSTLFILEEET ZELEMORIG
IiE. REOTVIEEETZILEMELY BRETT 5,

FEO—X (I) TRINZFZILIFITILFILEEETHLEHE. &
RKOTVINEERTHLEMEZREL, EHAEHEMAD I &ICEL>T,
FINAFTTIFINEEZETZLEYOHEFTEILL. 7IAFTTILFI
BEE2ETH5LEYMOEBICOAIUBBRNBRIEES T IENRETES
LD EMRD,

M LT AERIFRDISAZRBHES LTI, EEREO—M# (I) T
REINDZT7ZNAFITLFIVEEZETZEME. UTO—MHKA (IV) TX
INBT7VINEEETLEYMOREME. FEHLEFOEETTREIES
ZET, UTO—HKX (V) TRINDT7EY I RIEEMEBIRNICEET
DHEEDNETF LN D,

[1621]

(V)

LR (IV) . Rc’ . KREF. hid. BR7ILFIVE 7
W ZIVE, PILVFZIE, 7V—IE ST/E ALVLRFOEBLUH
WRFVEDKREMERTIVLEIL, IOV, FILFZI, 7)—ILEI
BEINABDTHLL, R7E. KREF. LE. BHEHS L EHRER
DERTILFILE, 7Y—ILETHY., nid. OLULOEHTHY., X' &
. REEETHY. Yid. e ROFVE FAF-IE TIVE E/TILF
WT7 2B, FLIERFRBZRETH S,



WO 2018/124139 23 PCT/JP2017/046800

[1822]

R' R?R® R

[0089] EE—f&%=L (V) . R', R2, R3 R4 RS% R7, Ra, Rb, Rc
Re? X X BETnE, £RE—KEX (D) LU (IV) DEERERH
LTHhHd,

[0090] AEBHEICRZTZILIFCTILFLEEETSEMIE. BRO—KR
(I) TRIN D,

[0091] F/. AEBEEBICKIZTLIAFCTLFINEELETIEEMERIGI &
% LMK (IV) TRINDZTUVLEEET AN OVTIK, fEkh
HRMDEDEFFICHIRRCER TSI EATE, LER7IE. BB LAKSE
RF. EiE. BHES LREDIREROBERTIVFIVETH>THLWVD,
RYFEVNDOBZINLTIZNETH>TEHELW, LEBRIDATIZIEDE
BT, EERTERVYYVAILE (Bz) ZEHT 5.

[0092] EEB—M=R (IV) AORc’ . KERF. Fhid. BR7ILFLE 7
W ZIVE, PILVFZIE, 7V—IE ST/E ALVLRFOEBLUH
WRFVEDKREMERTIVLEIL, IOV, FILFZI, 7)—ILEI
BINZBEDTE L. FICREINQWL,

[0093] EEE—MRX (IV) AONTRIND T7ILFIILEIE., OULDEBETHY,
nA0DFZEIICI., TILFIIHEHLLTEROHE (EFOFTH) ILEE
%, nDIFEREEE LTIE. SEZTILFIVENMEBRTILFILEEEBRT S
BETHY., BIZIE. n=1~10THY, HIZIE. n=1&FTBIENT
x5,

[0094] X' &, BREEETHNIE. FICREINQWA, FIZIE, SPhE. )
so0a07tE kM5 —K (OC(CC 1 3)NH) &, 7vREF. REEREF%



WO 2018/124139 24 PCT/JP2017/046800

[0095]

[0096]

[0097]

[0098]

AWsZENTE SPhE, MN)/oa7E M IF—E JvHREF
EAVDIEETE, SPhEABWVWDRIEHTE, ZOMICEAFILEY
CIFILER. ENOILETELN, F X' &2, XERURBEEE L
BAICIE. ERTIRNMEIEHBIETE S ERECERBEELIH—L
INTERLETZIENTE, EHEMHBARIENMTVWELC LS,

FRO—fEX (I) TRINZFILIAFSTILFILEEET HLEUEBR
THTILAFITIFLEE LTI UTOEERX (I-1) [TRIRVIIL
AFIAFI (BOM) BEKTHDIED. BLTUTOEER (I-2) I
REIFTITFLARFULFI (NAPOM) FEETHDZEDHETFSND

(o)

[1£23]

RG
Rb 0. Rec
Ry X
0
(I—1)
Rb 0. Re 6
R
R X ,
R6
0
(1I—2)

FREOEBER (I-2) IKRTFIFILAMFYAFI (NAPOM) ZFE
FIZDOWTIE. FI7FILED2DDIRICOVT, B2 DIRT. EUEREIC
LOTEBRINTVWTHELWVWL, B4DET, ERLIZEREICL > TEHRY
NTWTHLWL, Thbs, LMK (I-2) f, REERS &, &4l
LT, KERRF. T, REHR1~30EHED L IEPREROTILF
WETH D,

COEIBRTIAFITILFILVEO—FIE LTE., UTOEER (I-1—



WO 2018/124139 25 PCT/JP2017/046800

1) TRIRYINLFFIALAFIL (BOM) o, UTOLEER (I-2-1)
KRS T IFILAREFUXFI (NAPOM) HEFSN B,
[0099] [{kh24]

Rb o. Re
Rs X
0]
1—1—1)
Rb Re
R © X
a
o AN

[0100] CoOMICH., EEBOTILIFITILFIILEE LT, LEEORSH, KREREF
THH> EDEAVDBIENTE, TOLH>A—HIE LT, UTFDIEESX (I-
3) TRIARFUXFILE (MOM) VBT ELHBETH D,

[0101] [1£25]

Rb o Re
R, X
dé\/o\ (1=3)

[0102] 7AaAFTTILFINEEETHEENE LT, LBOELERX (I-1) KK
IRVUINAFRIAFI (BOM) FEARTHZBD. BLTLEDILERX
(I-2) IERTFTIFILAREIAFIVL (NAPOM) ZBAETHZED%
AWLIBEICIE. UTo—KR (V-1) FE—KX (V-2) tRINZ7¢
Y —ILRILEYMIELND,



WO 2018/124139 26 PCT/JP2017/046800

Rb g Rc -0 ofe.
SRS
R7
(v-1)
°ﬂ
Rb o, Re
dé \iﬁﬁf (V-2)

[0103] LtE&EHXH. Ra. Rb, Rc. 8LUXIF. — KX (I) OEZELBLTH
Y., Rc’ . X' [ BLTnid, —KxX (V) OEFRERALTHY., ReH&
VRO [F, BLAMI LT, KRRF. Xid. BHES L IEDEEROERT
IWERIVETH S,

[0104] 51T, BEORIGE LT, LBO—HN (I) O7LIFOTILFILEE
BI5E8MWICELDT) IV IMERIGRIC. 7/ —IVEEIFREFET IV
JO—)LZERMLT, BIZAE, BRTIREREEELITEZIETREIES
CENTRTHY., CORMICE>T, AIEEHEEX APIIFPEICE
EOSUTO—ME (V) TRINZ 7Y —ILREEWEBIRKICE

[1£26]

T DI ENTREE I D,
[1£27]
Rb o Re -0 Re’
Ra 0 ¢ n 0 Ra
R’ V')
0 R5

R' R?R® R

[0105] EE—#&= (V' ) f, R'. R2, R3 R4 R5 R7, Ra, Rb, R



WO 2018/124139 27 PCT/JP2017/046800

[0106]

[0107]

[0108]

[0109]

c. Re’ . BLUnid. EE—MRA (V) OEFREBLTHY. REEFE, K
RETF. BHD L EORBROBRTILFINVE, FETY-ILETHS
CDEIIC. AREHEICFRZ7LIFVTILFIVEEET2EM%E.
REOTNEEBFTZEEMTRE LT FELEFOEFEET. EETRIG
I, ERE—RX (V) TRINDZT7EI-—LRIEEMEREIBLE. 7
JO—VEZRINLT, flZE FET2LQERELZLIELIOAE VIR
ICEELARE. FEIGEBEREHOMIL>T, FAIRETE 7Y —ILRILLE
Mh. sBICEoNS, Fhid. BEZFETEZIEDHICL>T. HWE
T EMAERELAE T HILEMIBIRMITRLICBLND EVWIBHTHZK

BN TREE 4D,

RH, AEBBEICEDZTLAXFDTLFNEELET 2LEMEB I HE
ELTR. FIREI AW, fIZIE BFERFALEA) I —ICWLT
 PIVERETT, BIR7ZILIFOTFILFLEEECEEY (FILIFDT
IWHEILEBAK]) ERISITHDIEILEI>TR/DBIENTE S,

FEOBBEEIAIEA Y ITT—E LTE BICREINT. HIAE, 14
EBNDRREFEZAIF2MESMNORRRATFEICBREFNGFETSE
DERWDZENTE, fIZE. NI —R, HSV M=, 7O—R, ¥
O—X, YO—R, ZIrO—R, IV /=, 4 K=, ZFiLoOvEs
A XOVEE, BLUVTI—-R%EZBFBIENTE, 2OMIZH, YVER—-X,
7Z2E/ =R, FO—R, VFVY—R DVTO-R, FNO0-RBED
FARERELRSFDENTE, FEOAR (ARRR) IKKLT. £RBK
BIRT B ENTES,

CODEIICAEBBEBICKRLZTLAFOTILFIVEEET AW, &
MBERFLEA) I —ICRIB 7L AF S TILFILENBRIN TR I HBEIC
iE. ERLALDIC. COTLAFITILFIVEEETZLEMOT) Y
WERIGEED, R T7IIVEEETHEEMOT ) IV ERBRE & Y
HEWT &N ARPFICLI > THERINTWS, Tabs, EZ7/IN3F



WO 2018/124139 28 PCT/JP2017/046800

STIVFNEEZETHEMOT ) AV IVERBABIRMICETL. 7E4
—IVRIEEMTHB 1, 2—trans-7 ) AL REEEZF T 2 LEW%5ERN
ICEKRTBDIENTEBZEVWOIEBNMREZET S,

[0110] BIXIE UTORIGHIETIT DI &N ARBEICEL > THRIEINTSY
1, 2—trans-J ) IV RIEEEET2LEUD. BETDOHEWVIIE
BICBELRAZRICL>T, BRIELND I ENAREIN S,

[1E28]

Ph o
0 0 N Br0 0
BOMD SPh Bz0 SPh
OBOM B20
NIS Ph /w
In(OTf)g
- 40° BOMO

0BOM B0

SPh
Bz0

[0111] X 5IC. ARPAEN/ERLLEZAICHNE, EEBOBRIEELT. UF
DODRIHBBICTTLDIC, PIA—IIWEFEMZA TREZ LEFS50HEWVDIFE
ICEEEREICE > T, LE2DOSPhE (BiRHEEX ) A7JIIFVE
CEXMbo/1l, 2—trans-J ) Y KEEEZET 72 —ILRIEEY

NBEZILBELSN S,
[1629]
RoH
rr——
- 20~0°C 0
OR
Bz0

[0112] dhbd., AEBREREICELZZILIAF O TFILFIEELEET LEWICTT



WO 2018/124139 29 PCT/JP2017/046800

[0113]

[0114]

[0115]

[0116]

7)) IVIMERIBEIC. 7/ —I)VEFAEBHET7ILI—ILERMLT
BAE BRI SAEREEAIETLIETRIGIE,. HERIKICELY.
SPhE (FIEEHRBEX ) A7 AFPEICEZSHb->/E1, 2 —trans-
JYIAY NEEEB T2 7Y — IV RIEEYWEBIRNICERT 5 Z & D RS
R AR

CDEIIC. AREHEICFRZ7LIFVTILFIVEEET2EM%E.
WEROTIWVEEETZEEMITREL T, EHEEFIOFEET. EETRG
I, EREB—RBRX (V) TRINDZT7EI—ILREEMEREIELE. 7L
JO—VEZRINLT, flZE FET2LQERELZLIELIOAE VIR
ICEERARER. FLEEERERHOMRMIE>T, REET S 1, 2—trans-4
)AL REEEET2LEHN. BRICEONZEDTHS, £k BE
EHIEIT A2 EDHMIL>T, HWET BT, 2—trans-J )Y RIS
BT 2BEMNBIRWICHEEIR 2 ICNMERI N, AEETS 1, 2—trans
7)Y REEEETIEBENEOLND EVWIBD THEAGRI AT S
ANZSYS

BEZEICOVWTIE, BIREIhAWD, AL, siids) 3V IivibEx
% —78C~—20CTI>/L&IK. RIEEERIEZ—20C~0CTIT
DIENTES, . LR ULAEDIC, ERINLETEY—ILRIEEYE
DR EBBERBIETT, FIRZNAF IV TILFIEERETDHIENT
x5,

CDEMRFEIF. ROIDICEBORBMEZNELTZ2HDTIRRL,
FUHEEEX (BIAE. SPhE) 2&EBEAVWT. BESIEOHICE > T,
EHEMDERNICAHIND EVWDIBNAEFETHY ., RERBEICHR DB
BEEESEE LTTLAXRITALFNEELET ZLEMHITT. REDT Y
VWEEET AWMLY ERVRISEICE 2T, KUHTAINZEDTH
oy

MEDOFEHEER T, RIVEEDEWVWE[F>T, AURHEEAETIEIL
T4v770y I0—HICERNARGEBIZTEITEVOBIBAHIER

S~
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[0117]

[0118]

[0119]

[0120]

LTWans7kh, ZOEQRERELTE,. RBEEOEEMZ5IERIT
EEMHRMOENTWARD LD TH D, TDH. AEKRFEIF. RNERE
MRERICRZTILIAF O TFIFNEEZRTHEENORIGEEDEE N AF
BEICE > THOLANELR ST ETRHUHTHLEBLEDTHY ., BEHEN
ICBITR2EELRRNTHD 1, 2—trans-7 Y IS NEEEBET 25D
EXLYBBODTHEZICELND,

BE. ARBHRETIK., LEOEERFIALEAF ) IT—ICREINY, &
DHICH, BHIOGEWBEZR DORAWICH L TH, AEREMEICHRS T IV
AFOTNFLNEEZEITHLEMEBRT L ENTRETH D,

EROL DI, REBFMETIE., FIC. BEERICBWT, ThETICE
WERBT1, 2—trans-J ) Y REEEZET2LEMET7 Ry &K (0
ne-pot synthesis) TR2 I EMNHREEMD I ENEEI N, IHIC, K
EBEFICRNIEE, COLDICLTEONWAEFHFALRT, 2 —trans-7Y) R
BEEET2LEYMEATZ2HEE LT, BOTERENDEZICEHAT
XL RAEERE L,

(EBELLEOEHAAE)

Tabhb, AEBERICEDIEAEEZ. LEO—HKKX (I) TRINDT
WAF T TUFINEEET2EMEFTELFOFETTTI/ETI—ER
HREH, UERBICEY, BIR7ZLIFVTILXIVEEETZEEHMOTIL
AFTTFIFIEDIBEREEE LTHERL TERINAETEY - RIEEY %
FHAIT 25 ETH > T RBEIEBDE (WR) ICLYRIEL. Bo5N/R
EEDOBE—VEESBEE—VEOLRICEDVWT, EFRMINLT7EI—IL %R
LEMDERLEZEANTEIEDTH D,

NMRZRWTRHET 291 Iv7& LT HIREINT. HlzxIE.
FEO—MK (V) TRINZTFEI—ILREEMNERINZERTE LWV
L. ZORODIRETHLL, HIXIE REFIZRERICLYRET SR, &
MAEITOTR. BE (FIAIEHPLCEZBAWS) #1751, RELZEETT
IR, bEB\EERET S IR, KEREFE (BIZE—20~—187C) %
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[0121]

[0122]

[0123]

[0124]

THOIRE. HREITOIRLRENEITFLONS,

AIESRAIEEDEE—7EE LTE HlxiE, NMRAIERERD D> 5O&KRAKR
E—JBZRAWsZENTE, Fk RIERAEECRE—VEE LTIE. fI
ZIE. NMRAIEHERD D LD|NE—VEZRAVWDZENTE S,

RIESAIEENSE—VEEBE—VEDOLEKE LTI, FICREI QW
B BlAE, BE—VESERE—VEOBE (1VTVPT4) OLLKREE
HLT, ERINETEY IV RIEEMOERLEEZEAT 2, ZOMICE
CBIAE BE—VESEBEE—VEORYBELLEBRONRE LTAVWSZ
EHHEBETH %,

D& D BBRAFHAFESTEEE LD DIE. LEBO—MHBK (I) TRIN
ZTPNIFITILFRINEERTHLEMERVTERINLT Y —ILRIL
BN, BOTCOIIEBRENAETVW I EICHET %, ThALSE, ERO—KBR
(I) TRINZTZILAFSTNFNEEZETHILEMERVTERINLET
Ty —IREEW (BIZIET, 2-trans;BIRW S DV IILERIGICHLD) 1T,
CNUADTEY—ILRIEEYW BIAIK, 2-cisF ) AV IERIGICHS) B
WMELANSEETIUMEEHDIN. HETHETHD, ThICHLT.
DT 5 —ILRIEEDTIE, ILFBRENMEVWC &, FIAE B E BFY
PMEFICEELTLED 2&N L. LEBDAEREITERTE AW,

BlZIE B (a) IKRT&LIIC. ERBO—HBRKX (I) TRINZ7)IaF
STIVFILNEERTHEEMERBVWTERINALT Y —ILREY (Flx
(&1, 2-transiBIRWZY) AV IV ERIGICHY . 3DDE—J{EA, B, CxH
T2) 3. ShUAOTES—ILRIEEYW BIZIE,2-cisTY) ALV IIERIE
iKY, 3DOE—JEA’ [ B . C 2FT3) LREREEASKE
BIZIE. NMRTRH2BEOT7 2 —ILRIEEMOE— I NEEIRETRE
INZHEOD. ®1 (a) IKRTEIIK. RAE—V%EZRLTWBL, &, &
NMNE=DZRLTVWBL 2B TEE BIAIEEDLLEDEZERT S
TE) DIHTELHT, BIZAIE, TDL, : LLEHAI0: 10THNIE. L
O—MR (I) TRINDTZILIAFOTFILFILEEET HLEMERVTERK
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[0125]

[0126]

[0127]

INETEY—ILREEY FAIE, 2-transiBIRM S ) DV I ERBICHLS
) & ZNEAOTES—ILRIEEW BIAIET, 2-cisT ) T2 B RICHL
%) EDLLEAQO : 10THBZE (Thabhst, LEBO—MKX (I) TKRI
NE7NIAFITLFIVEZETZILEMERVTERINETEY—ILR
EEMOEELENAIONTHZ &) HeHllIh. AREMEICRZ 7t
= RIEEMDERLEIBH TRAZICEHAITREE 5,

CNICH LT, REOFETERINAET Y —ILREEWTIE. BT (
b) IKRT LI, REBHEICERZ 7Y —ILRIEEHW BIAIE, 2-trans
) aAVIVERBICRY, 320E—JEA, B, CEET3) & oM
BEOT7EI—ILREEY (BIZILT,2-cisZ ) AV IERIGICHY, 3DDE
—J{EA’ (| B’ . C &#FY3) ERAEREELSLFEITE. NMRT
F2BEOT7 Y —ILREEMOE— I BEERETHEINZHN, D2
BEOT7E4—ILREEMHIHENIC GERIRMIZ) BELTWS I NS
CEEEERAE—IPRNE—VEVOBRTOEEEY. KR4DTES
— LRI EYMDOEELEIZ, TONMRAIEDHTIERBETHY, I5HD
DFEEBEL, IR MPETCHEDELS,

Fe. AIEAIEEORE—VEE. 1MKRICETVWTEHAIIINE ZENT
X5, 1IKRIE., ERINET Y —ILRIECEWFE OILFBIREHHE <
RMINBBHRTHDIZENDL, O THNKRICEODWTIESE—J7ELSHE
INBZEICE2T, LYBEZDDIEREIL, ERINTEI—ILRILLE
MOEBLLREETAT 22 &N TREE D,

Freo 14 2KFLNTFI v LERTHZYY VK BIAETILD
— R E) NENHTHEHE. RISHEEORE—JEDN B1 (c) I
AT LIS, RIESAIEEICEET S 4. 5 p pmiAfEICEEND 2E#g (57
Ly R) E=JICEDWTEHIINE ZENTES, TOEDIT, ERIN
78— ILRIEEMITHHNIC (BBIC) BEBhdE—JD1DTHB 4.
5ppmEEICENS 28R (F7Lv M) E=VICETVWTHEE—VEN
EFRIINZ 2 &IC&->T. LYBEBHIOEREIC. 7TEY—ILREEHMOS
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BhERASHAT 2 &N AEEE 0D,

[0128] ERRIC. BlAiE. AREHEICERDZ 79 —ILRIEEMICHLTNMRT
AIELBEICE. R2ICnTEDIC0 4. SppmiEFEICYITLY hE—
I ADENMIEND, ISIC. BI3~5ICRTLIIC. EBOT7EY—ILFR
e (MOMEE, BOMEK, NAPOME) IL2WTH, AKROITL v

FE—VAD4., 5ppmEFEICHEMNIBEND I ENMERIN, D&
o, KFEIE. BENODBBICESBOARRMEICRZ 7Y —ILRI1EE
PUCDOWTCHERTRETHY. EROT7 I —ILRIEEVMOTHANTEE S 4
HNAMDOEWFETH S,

[0129] /. RIEBRIEEICH T R E—VE : BE—JEDLEENI S : 5~1
00 : 0% RLAEBEICIE, HEEEIF, 95 :5UEELTHRD T ENT
X%, Zhid. NMREBRFEDRERAZERLALBDOTHY. FHLAR
WAIESRZDRAZINZA T, EBLEEZEEICEHAIT S I ENAREE RS,

[0130] ZOD&IIC. BohATEY—ILREEMOEELLREFEEICEHAT S
CENTREERD T ENHRINS, IHIC. AFRBPEICHNIE. Bohk
TEI—ILRIEEMOEELROAH RS FTIEEEEICOVWTE, BHTERE
BN OBRBICFHAITE AR EERH L,

[0131] (LZEEEDEHRITE)

Thbb, AEEBEICMRIEHIAZEE. LRBO—%X (I) TRINET
WAFSTNFILEEETZEME. LBO—KX (IV) TRINBZ 7Y
WEEETHLEMOREYE. FEHEHOFEETTRIGI ®, BBEXIKIC
FYUERINALEEZO—HK (V) TRINZ 7L REEMEHAT S
FHETH> T BEIHBRIEE (NMR) ZBVWTAEL., E5NAIE
EDI>BNIVWE—VEZEEL., 7TEI—ILREEVOILEBEEZEAT S
EDTHD, NIWE—T &E, HOE—VILURTHNTHSZ & E2EK
L. BlZIE, REWIHPDOE—VED30%UT, BREEERTEHIENT
x5,

[0132] D& D LBRLEHAAEDNTRELDDIE, LEO—MKE (I) TRIN
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[0133]

[0134]

[0135]

[0136]

ZTPNIFITILFRINEERTHLEMERVTERINLT Y —ILRIL
BN, BOTCOIIEBRENAETVW I EICHET %, ThALSE, ERO—KBR

(I) TRINZTZILAFSTNFNEEZETHILEMERVTERINLET
Ty —ILRIEEW (BIZIET, 2-transIBIR T Y AV I RIGICHL D) 1T,
DTy —ILRIEEY BIAIE, 2-cisV ) AVIERIGICHLS) HHMER
NOBFEETZEMEHEDN. HETHETHSH. MEIWVWE—=D &L
TINS5, COMICH., TOLIBRNMIVE—TIIK, BIZIE, 1,2-cisT )
Y RUAOHMYERFE LTEFIZRIINGED,

FDED, TOELDBRNIVWE—VEZERTEIEICL>T. tHOMEH
EORDBAEEIBRAIN, ERO—KX (I) TRINDZIAFTTIL
FNEEETIEENERBVTERINLT Y —LRILENDOHDRIEE
ZHHELUTEHAITES 2 &G, FHLAWAEREDRAZINGEI T2 &
DABEERY., JYBSBEICEEBEEZFANT I ENTES,

NI LT, EROT7 Y —ILRIELEM T, IIEBREMENT &
BIZIEaBlE BRAHFIEELTLED &ML, FHEFHNIVE—S
EWIBRTLELRT. LEORMEREIGERTI AL,

NMREZAWTHET 294 IV 7ELTIE. BICREINY, HlxIE.
FEO—MK (V) TRINZTFEI—ILREEMNERINZERTE LWV
L. ZOBRDIETHLL, HlIZE, RIEFZREBICLYRET IR, R
WAEITO IR, B8 BIAEHPLCAAWS) 2175 T2, BELEET
IR, bFBEBEERET IR, EBRE BIAEFE—20~0TC) %175
TR, HRZEITOIRQRELNEITFLONS,

D& D BBRAFHAFESTEEE LD DIE. LEBO—MHBK (I) TRIN
ZTPNIFITILFRINEERTHLEMERVTERINLT Y —ILRIL
BN, BOTCOIIEBRENAETVW I EICHET %, ThALSE, ERO—KBR
(I) TRINZTZILAFSTNFNEEZETHILEMERVTERINLET
Ty —ILRIEEW (BIZIET, 2-transIBIR T Y AV I RIGICHL D) 1T,
DTy —ILRIEEY BIAIE, 2-cisV ) AVIERIGICHLS) HHMER
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[0137]

[0138]

[0139]

BNoBETZTEMELHED,. HETHMETHS, ThICH LT, HED
FETERINLETEY—ILREEYTIE, ILFBRENMBEVW &, FIZE
aBlE BENMGFITSCEELTLED 2 &MD,. LREOREAZEBERTER
LYo

T/, FIECHAIEEOSE—7EN,. 1TMKRICEDWTIEHIIThB Z &N
TX%, 160KFRE, AEBBEICK > TERINET S —ILRI(EEYE
BORHTHDIUBBIRENEB RIEINZ &N D, 2D T RKRICED
WTCBE—JENMHIISND &L > T LYBEIOERBEICL. A2
MBI > TERINET I —ILRIEEMOILERBEEZETAT 52 &AH
BEERD,

Fleo 1L 2MKRATHF OV INERATHZTY AT R (FIxETIIL3
— R E) NENHITHBHE. RISHEEORE— VBN, RIERIEMEIC
BETZ4. 5p pmEFEICENS2ER (FT7Ly M) E—2ICETWT
IS NZ ZENTES, AERBEBICKE > TERINEZTEY—ILRES
Pid, ZO/BWIIABRREICEL > TREIIC (BAIC) 84, S5ppm
HEIC2ERR (W T7Ly b)) E—UPENE, D4, 5ppmEEICEN
528 (W7Ly b)) E=VICEOWTRE—JEIFHIIINE &I
2T, SYBEDNDOBREIL. AEEMEBICK > TERINETEY—ILER
LEMDILFEBELEAT D ENAREE LD,

ERIC. ARBFEICE > TERINLET Y —ILRIEEMITHR LTNM
RTAELABEICIK. A B2ICFmTLIIC. 4. 5 ppmiEEcs
TLy hE—TADEMIBENTWS, I LIS, B3~5ICTRTLDIC, &%
RIGAERFEHEICRDI TS —ILRIEEHW (MOME, BOME, NAPO
MIEK) OWTHICHLTH., BERROYTL Yy NE—JAD4. 5 ppmiEfE
ICHEMNMIEEN D C EDHERINTWS, 2D EMH, AFER, 14 2
MNKBRENATFOYIERTHS7)IAV R BIAETVI—-—RAE) NEB
MTHBiHE. BEHNDBEZIC. AEEHEBICK > TERI N ERART
F—=ILRIEEMITOVWTH, FHAIDEREE Q2 & WO BO TRAKOEWF



WO 2018/124139 36 PCT/JP2017/046800

[0140]

[0141]

[0142]

[0143]

[0144]

ETHD,

DL, REBHEICH > TERINLZT Y —ILRIEEMDEFEE
BEEEmEICEHIT 2 ENAREERD I ENHEINL, CDELHITEE
BENHIINAT Y —ILRIEEMOERLLRIZDOWVWT. ZOEHAAEIX
BIZE NMREBEZBWT LROSHELERDAEETD ZEHAETH
BH, WICREINQL, ZOMOFEELTIE, HPLC (FFK&A#A/ O
ThTST4—) ERBVWTTEY—LRIEEMOSELERAERTEIED
FELL, BELEBETHIHPLCEAWSD I EILE->T, LYEIR K
TEBLREEHAT D &N TREE A D,

UTICERFZRTHN. IO OERBISERRICHES T IVILRF—
ZBEILHIRT BODOEDTHY . ARBAZRET 5EDTIEAWL,
(EHEHIT)

9. MEORA CEEHD) & LT UMTFTORBRICTTEDIC. IF—IL1H
HAFILE 25 LT
[1£30]

Ph/TOO o _ thsph
HO H‘SPh MeO il
2

1

(X FILIEDERK)

T —I1(500mg, 1.39mmol) DN, N- X FILIRJL LT X R (4. 70mL)E&IC
. KFRIEF MY D L(251ng, 6.28mmol) B LT — KX 4 > (0.450mL, 7.23mm
o)Z0CTIMA, EETIFEE®RLA. 0CITHEL. BMELT7YEZD
LKBREMATRBEELEIE 2, BONLEESYWET—FTILT3EHH L
. BEEEZESOETRHIEE T N T LKBERTESRE, BKREBTFNY D
LTRIR LT, 8IRF % 2515, 2REBMEL TEONHERYES ) B
TNVAZLIATNTZT 4 —(NFH Y BT FIL=20/1-10/1-5/1) (T
THHTZIET, XFIE2(524mg, 1.35mmol, 97%) #EEMKE LTEE
o A FJUIR2:TH-NMR (400MHz, CDCL3) §7.54-7.52(m, 2H), 7.49-7.47(m, 2H)
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[0145]

[0146]

[0147]

, 7.40-7.30(m, 6H), 5.54(s, 1H), 4.63(d, J=9.6Hz, 1H), 4.35(dd, J=5.2
Hz, 1H), 3.77(dd, J=10.1, 10.1Hz, 1H), 3.64(s, 3H), 3.65(s, 3H), 3.56
(dd, J=9.4, 9.2Hz, 1H), 3.49-3.36(m, 2H), 3.16-3.08(dd, J=10.1, 9.4 H
z 1H).

RIS, BoONFAFIGE 22BVWT, JYIVIMERIEZETT> 7, T4b
5. MFORBRICRT LIS, a-7Y) AT K 3a, BLUL-/YVaAT K3

ba4%m L7,
[1k31]
Ph/%CL%é/SP“ — Ph/‘é%oa + 3a
MeQ e
Me OMe
2 3b

(AFILETY a2 ILE)

X FIAR2(97. Tmg, 0.250mmol)Dy o/ OO X% > (0.70mL);BKRIC, T4/
—JL(0.10 mL, 1.71Tmmol) ZZ=;BTIZ, I HICERTNOEER LK. -78
TITAIML, —BiIvFEoyyoaxy vaEi(IM, 0.25nL, 0.250mmol) %
AT -18CTZDBREENY 7NAOAY VAR VERA >0 £ (153mg
, 0.272mmo L) EFRIREL F 25— —TR4ABTmg) DT/ OO X 4 > (0.80
mL) SBRICINZ. -718CTISoEBH L, BMFAMEBS M) D LKBERK
ERBBKFEFT N) D LKABARENMATRIGEELIE L, SO EEYE
HEER T F)LCHILE L. BEEZEKRES M) VL TERE L, ZEF%ES
B, 2BERBEL CHEONHERMES ) ATV AS LA NI ST
£ —(~NFY /BT FIL=20/1 = 10/1 = 5/1 = 3/1) ICTHETZ &
T, a-7') 3 R3a(17.6mg, 54.3umol, 22%) #EEMmKE LT, B-T b
F F3b(20.8 mg, 64.1 wmol, 26%) ZMEMAKRELTHE, FEE 2 (24.1m
g, 62.0 wmol, 25%)AM@UN L7=, a-%"") 3> K3a:'H-NMR(400MHz, CDCL,):

§7.50(dd, J=7.6, 2.1Hz, 2H), 7.41-7.32(m, 3H), 5.55(s, TH), 4.98(d,

J=3.7Hz, 1H), 4.27(dd, J=10.3, 5.0Hz, 1H), 3.86(dd, J=10.3, 9.2, 4.8
Hz, 1H), 3.81-3.68(m, 3H), 3.65(s, 3H), 3.63-3.57(m, 1H), 3.57-3.50(m
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[0148]

[0149]

[0150]

[0151]

, 4H), 3.29 (dd, J=9.2, 3.7 Hz, TH), 1.29(t, J=7.1 Hz, 3H), 8-~V O
< KR3b: 'H-NMR(400MHz, CDCl,): &7.49(m, 2H), 7.40-7.33(m, 3H), 5.54(s
, 1H), 4.40(d, J=7.3 Hz, 1H), 4.33 (dd, J=10.5, 5.0Hz, 1H), 4.00-3.90
(m, 1H), 3.76(dd, J=10.5, 9.4 Hz, 1H), 3.68-3.60(m, 7H), 3.57(dd, J=1
0.5, 9.4Hz, 1H), 3.42-3.33(m, 2H), 3.08(dd, J=8.7, 7.8Hz, 1H), 1.27(t
, J=6.9 Hz, 3H).

BONLBERN S, LLBHITH 52-0- X FILETIZIEIIEBIRN (a : B
=1:1) 17 AVIMERIEHDET L7,

RIS, AEREFIE LT, UTFORBRICTT EDIC. LEBOIVA—ILIDS
JY) AV RF—THBBMEABMI—FIL)4% &G L 7=,

[1£32]
R NN
. ol BOMO SPh
HO - SPh OBOM

1 4

(Va2 R+— (BOME(BOMZ—F L)) 4DERK)

T4 —1(1.99g, 55. Tmmol) DT/ AA X4 > (11nl) WKRIC. TFILIA
y7OEIL 722 (5.70mL, 33.8mmol) B LUBOML O K(3.10mL, 22.4mmol)
ZERTIMA, IHIC60CTI8HAEIREIRE L. 0CICDE L. T—FTITH
&, BINMEEKRN) VLKAREZNATRIGEELEIEL, BTONELE
EMEI—FTIITCIEME L. BEEEZEHOE TEMBLET N U LKEKRT
%, BKMEBS M) VATER UL, BRF%E25%. 2REBELT
BoONEHERDES ) AT ASLIATNTIS T4 —(ANFH Y /ERET
FIL=20/1 = 10/1 = 5/1)ICTHEET S & T, BIMT—F)L4(3.12 g, 51,
9mmo |, 94%) A EEMFKE L THE, BOMT—F)L4: H-NMR(400MHz, CDCL):
§7.51(dd, J=7.8, 1.8Hz, 2H), 7.45-7.41(m, 2H), 7.40-7.21(m, 11H), 7.
18-7.16(m, 2H), 5.54(s, 1H), 5.12(d, J=6.4 Hz, 1H), 5.02(t, J=5.7Hz,
2H), 4.97(d, J=6.4 Hz, 1H), 4.90(d, J=11.9Hz, 1H), 4.78(d, J=9.6 Hz,
1H), 4.72(d, J=11.9 Hz, 1H), 4.60(s, 2H), 4.36(dd, J=10.3, 5.0 Hz, 1H
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), 4.04(t, J=8.9Hz, 1H), 3.78(dd, J=10.3, 10.3Hz, 1H), 3.72(dd, J=9.6
Hz, 1H), 3.66(dd, J=9.6, 8.9 Hz, 1H), 3.52(ddd, J=10.3, 10.3, 5.0Hz,
TH).
[0152] RIS, MTFTORBRNICRT LI, LEETHELONAEZTY IV RF—TH
ZBOME(BMT —F )45 > T, ICLFEETT, F)IVIIEREET o1

(o)

[0153] [1833]

Ph

BOMO OBOM
OBOM

4
[0154] (B—#VU3Y K 5 (ICLDER)

BOMT —5JL4(148mg, 0.247mmol)D o OO A4 > (0.70mL);AMRIC. T4
J—=b(0.10nL, 1.71mmol) ZZ=BTHMA, I SICERTIONEFERR LA, -78
TICARML, —EavzEoTyroaxy vk (IM, 0.251L, 0,250mmol) %
MAF, -18CTIOBEBEN ) 2NAOAXY Y ZRIVKEVEEA > T L (157mg
, 0.279mmo ) EMFIREL F 25— —TR4ABOMg) DT o OA X% > (0.75
mL) BBRICINZ. -T8CTISEBI L, SBMFAWME S M) D LIKEAERK
ERBBKFEFT N) D LKABARENMATRIGEELIE L, SO EEYE
HEEE T FI)LCHIE L. BHEEEBKREF M) DL TRR L, ZEFES

Bk, A2 zREL TRONCHEERMZS VATV AZ L0 NI ST
£ —(NFH /BT FIL=20/1 - 10/1 = 5/1 = 1/1) ICTHRET D&
T, B-41) 3 R5(104mg, 0.188mmol, 75%) #HEEARE L TE. ERSL(
.8mg, 19.6umol, 8%)A&MEUN L=, B-7") 2 K5: H-NMR(400MHz, CDCL,):

§7.44(dd, J=7.1, 2.1Hz, 2H), 7.38-7.20(m, 16H), 7.19-7.13(m, 2H), 5
.53(s, 1H), 5.12-4,88(m, 4H), 4.71(s, 2H), 4.61(dd, J=15,3, 11.7Hz, 2
H), 4.48(d, J=7.8Hz, 1H), 4.33(dd, J=10.8, 5.0 Hz, 1H), 4.06-3.92(m,
2H), 3.78(dd, J=10.8, 10.8Hz, 1H), 3.73-3.54(m, 3H), 3.49-3.41(m, 1H)
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[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

, 1.33-1.14(m, 5H),

RIS, EEETRLONALTY) IV RF—THBBOMEBMT—FIL)4%FE >
T, SERENISFEETT, 7Y IVIERIEZETT > T,

(B—7Y2av K 5 (NIS)DERK)

BOMT —5JL4(148mg, 0.247mmol)D o OO X 4 > (0.80mL);AMRIC. T4
J—=b(0.10nL, 1.71mmol) ZZ=BTHMA, I SICERTIONEFERR LA, -78
CICAEAL. -3 —KX U242 K(71.0mg, 0.316mmol) =p0A7=. -78C
TIDBRREN) Z)0A0OX9 Y RIVKRVERA > 2D L (147mg, 0. 262mmo L)
EMRRELF15—Y—TR4AGImg) DT IO X% > (0.80mL) FBRIC
MA. -BbCETHRAICEBELANSIOLBEBH L, BNFARBF N D
LIKBARERBKERFT N D LKBREMATRBZELIE, Bbhi
REVMEERBIFILCTHE L, BREEEKHRES N VL TEZERLE, &
BH % AR%. 2REBRBLTCEBONLBEERMES ) ATV AS L6007
NTST4—(ANFHV/EBETFIL=20/1 > 10/1 = 5/1 - 1/1) | THHE
T5T&T, B-41)a R5(113mg, 0.205mmol, 83%) % EEMFKE L THEL

L EDERMNS, LLBHITH 52-0-X FILETIEIEIIEBIRY (a : B=
1:1) 7Y AVIERIBHET L2DIT LT, REFEGICFR S 2-0-BOM
FETIEEWLEIRYE (BOFER) T AVIMERBHEIT L & HHE
BINf,

(EHEHI2)

AERFIZ2E LT, UMTFTORBRICRT LIS, LEOTF—LIDSTY
VI RF—THBMOMEMMI —F)L)6% G L 7.

[1634]
R R
HO SPh —> MOMO SPh
OH OMOM
1 6

(Zy)av K+— (MOMEMONZT—FIL))6DERK)
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T —I1(203mg, 0.562mmol) DY AAX & > (5, 60mL)JARIC, TFILTA
Yy 7O T2 (0.420mL, 2,42mmol) HL UMM O K(0.157mL, 1,65mm
oD)ZERTMA. IHICERTITIFEIRE Lz, I SICMMo OY K (0.157m
L, 1.65mmol)% 0%, 60°C TORFEIIHEIE Lz, 0CITHE L. T—FILTHR
%, BEFRERKFEA Y UV LAKBEREZMA TRBZELIE, BONERE
W& T—7I)LCIEMEH L. B¥EEESHE THAELS M) D LKBBRTHE
Bk, BOKEREET M) UL TERLL, LRBEFE250%. 2REBHELTH
SNIHERMEL ) ATNAZLIAR NI ST 4 —(NFH Y /BT F
L=5/1ICTHEELT 5 & T, MOMT—5)16(233mg, 0.520mmol, 93%) %
MEE LTER, MOMIT —5)L6: H-NMR(400MHz, CDCLl,) §7.54-7.51(m, 2H),
7.49-7.42(m, 2H), 7.38-7.28(m, 6H), 5.53(s, 1H), 4.97(d, J=6.4Hz, 1H)
, 4.89(dd, J=8.9, 6.4Hz, 2H), 4.82(d, J=6.4 z, 1H), 4.73(d, J=10. Hz,
1H), 4.34(dd, J=10.3, 5.0Hz, 1H), 3.90(dd, J=8.9, 8.9Hz, 1H), 3.77(d
d, J=10.3, 10.3Hz, 1H), 3.63-3.58(m, 2H), 3.54(s, 3H), 3.51-3.42(m, 1
H), 3.37(s, 3H).

[0161] O RIC. UTFORIKBKRICTT LDIC. LRBTELGNAZIT)AVILRF—TH
HMOMEMOMT —FI)L)6%&FE>TH ) ARG (FE28k) %=1T-o7,

[0162] [1t35]

MOMO sph + O 0 - 8
OMOM BnO S0
6 7 "“OMe

[0163] (B—ZY Y KR 8DAEMK)

MOMT —5JL6(37.5mg, 83.6umol)DTy OO X4 > (0,83mL)iAKIC, T
J—JL7(46.35mg, 99.8umol) EMFRIREL F25—— T R4A(20mg) % =R
THZA. IOICERTFIONREIBER LA, -718CITARL. N-F—RZ o204
X R(24.0mg, 107umol) MY Z)LA O XY Y RIVKVERS > T 1 (46. dng,
82.6umol)ZMNA. -10CETIRAICFRELANLI00EB Lz, SBFIFA
MEEF M) 7 LKBBREKBKFZEFT M) DLKBREMATRIGEFILEXIH
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[0164]

[0165]

[0166]

o BONKREEMEZHBRIFI THE L., EREZEKRES M) DLT
BoIR LT, 18K % AR, 2MABML B ONAEERMES ) AT
AZLIATNTZ T4 —(NFH /BT FIL=5/1 = 3/1) ICTHERT S
Z&ET, B-4Y 1 R8(50.8mg, 63.3umol, 76%) = EmE¥MKE L TEL,
B-%1) < K8: H-NMR(400MHz, CDCl,) &§7.47(dd, J=7.1, 3.0Hz, 2H), 7.
43-7.27(m, 18H), 5.44(s, 1H), 4.91(d, J=10.5Hz, 1H), 4.87-4.73(m, 5H)
, 4.73-4,57(m, 4H), 4.47(d, J=11.9 Hz, TH), 4.36(d, J=7.8 Hz, 1H), 4.
23-4.14(m, 1H), 4.02-3.86(m, 2H), 3.81(dd, TH), 3.73-3.57(m, 3H), 3.5
2(dd, J=9.7, 3.7 Hz, TH), 3.49-3.40(m, 6H), 3.38(s, 3H), 3.35(s, 3H),
3.11(ddd, J=9.7, 9.7, 4.7 Hz, 1H).

(EHEHI3)

AERFISE LT, UMTFTORBRICRT LIS, LEOTF—LIHSTY
)L RF—T&H ZNAPOM{E (NAPOMT — 5 )L ) 9% &Rk L 7=

[1£36]

HO S SPh i NAPOI&O&% SPh

ONAPOM
1 9

(7'1) 32 ) K+ —NAPOM{E (NAPOMZ — 5 )L ) 9D & FX)

TZ—IL1(204mg, 0.562mmol) DT/ OO0 4 > (5.60 mL)ARIC. TFIL
T4y 7O 73 (0.840nL, 4,99mmol)F & TNAPOMS 01 K (749mg, 3.4
8mmol) AR TAMA., X 5IC80°CTI9.6BFREIE®H L. 0CICANL., T—F
IVTHERE., KENMATRIBEEFELEIEL, B5NWAEEWET—FTIL T3
Ol L. B#EE2S5HtE TRAMEBKEA ) 7 LKEKREEMELFT MY
D LIKARRTH SR, KBS M) D LATEEBE L, 2EF%E5R%. 5
BEBRBMBUTEONCHERMES ) AT NVAZ LA N TS5 T 4 —(~F
BV /BB T FIL=20/1 — 10/1 = 5/1)ICTHEET B & T, NAPONT—F )L
9(334mg, 0.477mmol, 86%) = MEMAK & L TiF7/c, NAPOMI —FJL9:'H-NMR (40
OMHz, CDCl,) &7.84-7.72(m, 6H), 7.72-7.65(m, 2H), 7.60(s, 1H), 7.53-7
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[0167]

[0168]

[0169]

.40(m, 9H), 7.32-7.25(m, 7H), 5.55(s, TH), 5.17(d, J=6.4 Hz, 1H), 5.1

1-5.00(m, 4H), 4.95-4.84(m, 1H), 4.81(d, J=9.6 Hz, TH), 4.76(s, 2H),

4,36(dd, J=9.6, 5.2 Hz, 1H), 4.08(dd, J=8.9, 8.9 Hz, 1H), 3.85-3.72(m

, 2H), 3.68(dd, J=9.6, 9.6 Hz, 1H), 3.52(dd, J=9.6, 4.9 Hz, TH).
RIS, LETREONETY 32V KF—Tdh HNAPOME (NAPOMT —5 )L ) 9%

F>oT. UMFORBAICRT VY AVIERIEZIT2 7,

[1£37]

wolb R, + HERR —— 1
BrnQome
9 10

(B—=71)2aY K1 1DER)

NAPOMT —5)L9(40. Tmg, 57.2umol) DEEBE(NFH20.60nL, /OO X
420, 40mL)ABWRIC. I T—JL10(46.35mg, 99.8umol) EMKRREL 25
—2—T7R4A(20mg) = ERTIMA. I LICERTN0EEH LA, -718CITSH
L. N-3—RRUS U4 R0(7.0mg, 75.6umol)& k) 7)AOXSY VR
WRVEEA VP L (32.1mg, 57.1umol)EIX. -10CETRAICERLA
NOHI0LEBE Lz, SEMFAMEBT MY U LAKBREREEKFRFT MY D LA
KBBEMATRBERLEIEZ, BONEEMEFBRITFILTHE L.
BHMBEEEKRET N VATER L, LREE25%. 2BRERBELT
BoNEHEERMEL ) ATNASLIOARNTS T 1 —(NFY /BT
FIL=20/1 = 10/1 = 5/1 = 1/1) [LTHEETZET. B-FYa¥ R1I(
37.9mg, 35.9umol, 63%) AMEMKRE LTHL, B-7U 3> K11: H-NMR(4
00MHz, CDCl;) &7.87-7.60(m, 8H), 7.58(s, 1H), 7.51-7.37(m, 8H), 7.37-
7.26(m, 17H), 5.55(s, 1H), 5.14(d, J=6.4 Hz, 1H), 5.07(d, J=6.9 Hz, 2
H), 5.04-4.99(m, 1H), 4.99-4.86(m, 3H), 4.85-4.75(m, 4H), 4.75-4.67(m
, TH), 4.65-4,52(m, 3H), 4.50(d, J=7.8Hz, 1H), 4.32(dd, J=10.3, 5.0Hz
, TH), 4.10(d, J=8.7Hz, 1H), 4.07-3.89(m, 2H), 3.89-3.73(m, 3H), 3.69
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(dd, J=10.3, 7.1Hz, 2H), 3.54-3.36(m, 3H), 3.33 (s, 3H).
[0170] (FJEHl4)

AEREH4 & LT, LRBORISER UCFIRICT, RISFEZRLICEAT
 RIGOETEEWEESE Lk, B LAREEGIE. FEHEER. 7Lay
WFPOETHI— BLVBRETHD, UTTR., &4, RIGFHEZEHLE
RIS EHI, TONEBRO—ERETT,

(01711 (1) SEMEAEFIOBERME

LEEDOERGI1T &R CFNRICHKE > BOME T ) DV IILERISE%E., UTD LD

IS, SEM ERIEZRLZICERE LT, EEL &,
[0172] [1b38]

Ph—0 EfEH(reagents), MS4A, CH, Clo Ph—0
O 2 O
BONo N0 sph * EIOH Boﬁg’%oa

OBOM BOM
a b
[0173] [5=1]
cFozy)

IHE S H = B yield (%)

entry reagents (eq) temp. (°C) time(h) b a
In(OTH); (1.1), i

_________ oo TRl

3)

1 TfOH (0.40), 78 2 40 0
NIS (2.8)

2  Phl(OCOCF,), (1.8) 4 rt 2 46 6

3)

3  LalOTi); (0.20) Otort 195 52 34
NIS (3.0)
In(OTf); (1.0) i

4 o 2.0) 78 025 55 1
In(OTf)3 (1.0) K i}

5 NIS(12 78t0-35 05 83 1

[0174] 2) determined by 1H NMR.
3) Autar, R.; Lisksmp, R. M. J.; Pieters, J. R. Carbohydr. Res. 2005,
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340, 2436-2442.
4) Sun, L.; Li, P.; Zhao, K. Tetrahedron Lett. 1994, 35, 7147-7150.
5) Budhadev, D.; Mukhopadhyay, B. Carbohydr. Res. 2014, 394, 26-31.

[0175] /LN EBERHL, WThOFEMHEFZAVWTERV B ERENFEEI N
ol ENHERIN, . ICI OHEZIECT ERERBHEMEM LA L
DRI N, T NISEEERICAWS Z&ILE > T, WEFAMELED
EMHERIN,

[0176] (2) ZUNaAYLToETH—DERM
FEOEREF 1 &R UFIRICH > ZBME T Y TV IIVERIGE., UTD LD
W TWNAVLNTIOETI—%HAICER LT, RELEL, A8, JLay
WRF—IZ2oWTH, EEFI1 TRUBOMED A% 5T, MOMA, NAPOM{ERIC
MLTH, RibZEREL K,

[0177] [1£39]

IN(OTH)s, NIS,

Phﬁo&q 7o4F5—  MSaA, CH,Cly
(0] SPh + (acceptor) » £ product)
OR (12 ea)
F#—(donor)
[0178] [5R2]
IHE FF— Tt T~ k|
entry donor acceptor yield (%) op
1 R =BOM ©/\/‘0H 79 B only
2 R =MOM 85 B only
3 R =BOM 80 B only
0
4 R=MOM %ﬁb O 79 B only
5 R = NAPOM® BnQhpe 43 B only
BnO
: §=Bgn E&) o) 81 B only
=M 76
Bnp1e B only

[0179] 6) Sato, T.; Oishi, T.; Torikai, K. Org. Lett. 2015, 17, 3110-3113.
[0180] BoNEERMIS, 7/ETH4—ELT, ELPT7ILI-ILOVWTRERVL
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[0181]

[0182]

[0183]

[0184]

[0185]

TH, BOHTEWVWBBIRENMGE LN EN’HEEIN,

(3) BEDBERM

FEOEREH T EACFIRICHK > IV IbERE%. NAPOMES Y O
WRF—%ZAWT, UTFOLDIC. BREERAICERELTERL,

[1640]

|n(0£f)3, NIS, Ph—0
Ph—<:0 8] MS4,
(o] O 0 0
NAPOI&%SE“ * Bﬁléo%ﬁ ‘ﬁﬁ/o’}f ' NAPO"%%
40 oM Ome ONAPOM bypro. LO
mg 1.2 equiv. M. HIE Re
EX-Jody]
[3R3]
IRE A (solvent) mE R £ R (%)
entry {subs. conc./ M) temp. (°C) time (min) FEY ElERAY
1 CH,Cl, (0.1) 781030 30 43 53
2 EtCN/CH,CIl, = 6/1 (0.09) -f810 -5 30 38 43
3 'BuOMe/CH,Cl, = 1/1(0.05) -78t0-15 50 45 <847)
4 Hexane/CH,Cl, = 1/1 (0.1) -78t0 0 50 60 29
[5 Hexane/CH,Cl, = 32 (0.06) -78ta0 60 63 27 |

BB, LEBOKRICEITHIHSIE. UTETRT,

7) DD BEARBERBIERMDBADNFEE L /= (Contaminated by other ins
eparable by products). BHEBL N a FDEREREBEI N, BONIHE
RHOH. BELSLYEBEWREDIED A, SYINRERAEELAEZENEEIN
fes

(Eref15)

AEFEFS E LT, UTFORBRICTT DI, LEEBTHELSNhAES YO
WRF—THBBMEBOMT—FI)L)4%E>T, NI SEEFT, FYavi
ERISZE1T > Iz



WO 2018/124139 47 PCT/JP2017/046800

[0186]

[1641]

In(OTf)3 (3.0 eq), NIS (3.6 eq),
CH3Cl5, -78 to -40 °C, 45 min; Ph/v

o
Ph o HO 3-Phenyl-1-propanol (1.5 eq), o Q
o Q + BnO Q -78 o0 0 °C, 60 min BOMO o) o
BOMO SPh BzO SPh 4% BOMO BnO
0Bz 0
4 12

OBOM Bz

o
13 0Bz “"\_-Pn

BOMZT—5JL 4 (50.6 mg, 83.2umol) &BzZ X5 J)L12(48.1 mg, 84.3 um
ooy soox4> (1.00 mL) BRI, MERRELF25—2— T R4A(50
mg) EMA. ERTODEH LA, -78 CITAEL, N-3—KRIT VM=
K (68.1 mg, 0.303 mmol)& b Z)AOXS Y RINKVERA VT L (141
mg, 0.251 mmol) %ZMZ7/=. -78 TH5H-40 CETHRAICHERLAHNSH465
BB L. -78CICAHIL, -7z =i-1-7O//—)odsaaxsyy
AR M, 0,125 mL, 0.125 mmol) ZANZ, 30MF0 CETIRAICHEEL,
0 CTINHEHL LA, NYUTFLT7I (140 wl, 1.00 mmol) & 3R F A
B+ MY D LKBREBIKREBKRZET N VLKBRENA TRGEZELS
B, BSONEEMEFRBIFILTHEL, BBELZEKMEFN) Y4
THRE L. LBREE250%, 2RERBELCEONHESRMES ) AT
WAS LAY NI ST 4— (NFHV/ERBTFIL =7/1 - 5/1 - 3/1)
ICTERT2ZET, B-ZYU KN 13 (58.7 mg, 54.0 wmol, 64%)% M
MARELTER. B-71) 32 K 13: H-NMR (400 MHz, CDCL,): & 8.18 (dd
, J =7.6, 1.2 Hz, 2H), 8.09 (dd, J = 7.6, 1.2 Hz, 2H), 7.58 (dd, J =
7.6, 2.0 Hz, 2H), 7.47 (dd, J = 7.6, 2.0 Hz, 2H), 7.30 (d, J = 6.9 H
z, 2H), 7.22 (dd, J = 7.6, 7.6 Hz, 2H), 7.14-6.88 (m, 21H), 6.07 (dd,
J =10.8, 9.6 Hz, 1H), 5.84 (dd, J = 10.8, 7.8 Hz, 1H), 5.34 (d, J =
6.4 Hz, 1H), 5.26 (s, 1H), 5.17 (d, J = 6.4 Hz, 1H), 5.11 (d, J = 6.
4 Hz, 1H), 5.06 (d, J = 6.4 Hz, TH), 4.90 (d, J = 11.9 Hz, 1H), 4.80-
4.67 (m, 3H), 4.59 (d, J = 11.2 Hz, 1H), 4.51 (d, J = 7.8 Hz, 1H), 4.
43 (d, J = 11.2 Hz, 1H), 4.36 (d, J = 7.8 Hz, 1H), 4.26 (dd, J = 10.3
, 4.8 Hz, 1H), 4.22-4,10 (m, 2H), 4.04 (dd, J = 9.2, 7.8 Hz, 1H), 3.8
7 (ddd, J = 9.6, 6.0, 6.0 Hz, 1H), 3.81-3.66 (m, J = 7.1 Hz, 2H), 3.6



WO 2018/124139 48 PCT/JP2017/046800

[0187]

[0188]

[0189]

6-3.38 (m, 3H), 3.34-3.17 (m, 2H), 2.48 (dd, J = 8.0, 6.8 Hz, 2H), 1.
79-1.55 (m, 2H).

BONEBERNAS, M. 1, 2—trans-4Y) Y REEEETET7E
H—ILRIEEMTHBL—71)L K1 IMBIRMICERIND T &HDHESR
TN,

(Ehef6)

AEMFI6E LT, UFICRTLDIC, LETEOSNAT) VIV RS —
THBBMABMI—FIV) 4%FE>T. NI SEETT. V) IPIERKS
17U, XEiMachida, K. et al., M. Phenolic Compounds of the Leaves o
f Catalpa ovata G. Don. Natural Medicines, 2001, 55, 64-67.) TCxrIh
ZiE¥Catalpa ovatah LEEIN/B—D -/ NS/ ROLERETT

> 7=,
[1k42]
AlH, (8 ) on
LiAlH, {8 equiv
Ph/‘%&/ NICl; (7B equiv) g 0
BOMO SPh >  BOMO SPh
CH,ClL EO (1:4) hvey
OBOM " M1S4A. it 2 h
4 14 (67%)

TVAVNT O TE-22: 7N ITVERKT. F4 7Y 3 R4 (280 mg,
0.466 mmol) & ELF25——TR4A(12 mg) DEEWIC, EKIT—FIL (4
ml) & KB A F LY al)EmMA, 0 CTHER L, LERBBRICLIAH
4 (142 mg, 3.73 mmol) &ALCL,(472 mg, 3.54 mmol) = > < YA, FD%
ERCAFEIEH L, 0 CITHENER, BT )L (15 mb) &K (20 ml) Zi0 %
foo BRMBZAMBIEKTHTREL, MET ) D LTEER. LEFEZRKRE
BRIEL 7, BONLMBERMES VATV A LAY MNTS5T4— (NF
HU/EREETFIL=4/1) ICL YRR L, 14 (188 mg, 67%) % EEKMEE L TEHE
7= 'H NMR (400 MHz, CDCLl;): 7.43-7.38 (m, 2H), 7.32-7.14 (m, 18H), 5.
02 (d, J = 6.5 Hz, 1H), 4.99-4,90 (m, 3H), 4.84 (d, J = 11.8 Hz, 1H),
4,76 (d, J = 11.8 Hz, 1H), 4.68-4,52 (m, 5H), 3.82-3.74 (m, 2H), 3.6
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[0190]

[0191]

[0192]

4-3.54 (m, 2H), 3.49 (dd, J = 9.4, 9.4 Hz, 1H), 3.36-3.29 (m, TH),
[1643]

OH p-(bepzyloxy)benzoic Bn 0_@__«0
acid (2.5 equiv} o

/&/ DCC (3 equiv)

BnC -

BOMO SPh  DMAP (0.5 equiv) BrO 0

OBOM CSA (0.5 equiv) BOMO SPh
14 CH,Cly, 1t, 24 h BOM

15 (81%)

YA RF—15: 7)La—)L14 (160 mg, 0.265 mmol) DIBIL A FL v
(G mL)B/RIC, ZITVEBEST. ERTDCC (164 mg, 0.795 mmol), camph
orsulfonic acid (30 mg, 0,132 mmol) 3 & U'DMAP (16 mg, 0.132 mmol) %0
Z 712, 15693180 CITAEI L. p-(benzyloxy)benzoic acid (152 mg, 0.667 mm
oDDJ/IEXFL UG IL)BEREP > UINA T, ERANEFRERR. 2485E1R
L, £ELEUZEZA4 FERAWVWTHHIE. 254 bE2BEXFL V(3
X 5ml)THE L, PREBEREL TR/RONCHERDZHZ L7707
2574 —(Silica Gel, hexane—EtOAc, 3:1) TH&ET DI &T. 15 (169
mg, 81%)#EEIMKE LTHB7/., H NMR (400 MHz, CDCLly): 7.93 (d, J = 9
.0 Hz, 2H), 7.48-7.20 (m, 22H), 7.14-7,.06 (m, 3H), 6.97 (d, J = 9.0 H
z, 2H), 5.12-5,00 (m, 5H), 4.96 (d, J = 6.5 Hz, 1H), 4.88 (d, J = 11,
9 Hz, 1H), 4.82 (d, J = 11.9 Hz, 1H), 4.69-4.56 (m, 6H), 4.32 (dd, J
= 11.9, 5.8 Hz, 1H), 3.85 (dd, J = 8.8, 8.8 Hz, 1H), 3.69-3.63 (m, 2H
), 3.56 (t, J =9.3, TH),

[1k44]

0
8!‘10“@—{3 ROH (6.2 equiv)
! IN(OTA); (1.2 equiv) BnO K
o , e BOMO OR
BnO NIS (1.5 equiv} BOM

BOMO SPh MS4A. CH,CI
5 213 - a
OBOM 789G 1009C, 15h 16 R= Me (89%)

15 17 R= Et (77%)

{b&#23 : {bE#15(120 mg, 0.147 mmol) & #KMeOH (0.038 mL, 0.911 m
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[0193]

mol) ZEKCH,LL, (4 mL)ICTIN T FEIFEEIE, FEHELAEELF2S
— > —TJ 24A(8 mg) TIONEZIE X B/, -T0CITARENE, NIS(50 mg, 0.221 m
mol) & indium triflate (99 mg, 0.176 mmol)&HNZ. 0 CE THEIEAA
H1.50FEEH Lz, RISRZHB I FILTHEWCHBRDNLES A N BEE.
ARICHFEETFINAMATEESR20 mLE Lz, BONLBEEET FILAKREE
FERERKZRF b)) D LKERKR (20 nL), FFINaSOSER (10 mL) & L UK (50 mL
)THESH L, BMAEMERST M) DA THIEL, &RE%E 25%. BIEERE
5 THERM AR, BONHEERMEY ) ATV AS L0707 b
T274— (NFHYV/EBETFIN=9/1) THRETSHIET. 16 (96 mg, 89
R MEEEEE L TESN/A, HNMR (400 MHz, CDCLly): 7.91 (d, J = 9.0
Hz, 2H), 7.37-7.13 (m, 20H), 6.90 (d, J = 9.0 Hz, 2H), 5.03-4,97 (m,
4H), 4.93 (d, J = 6.5 Hz, 1H), 4.86 (d, J = 6.5 Hz, TH), 4.79 (d, J =
10.9 Hz, 1H), 4.66-4.49 (m, 6H), 4.35 (dd, J = 11.9, 4.2 Hz, 1H), 4.
24 (d, J = 7.6 Hz, 1H), 3.79 (dd, J = 8.7, 8.7 Hz, 1H), 3.63-3.53 (m,
3H), 3.41 (s, 3H),

&Y : 1 &¥171315(45 mg, 0.055 mmol) HS16& BHRDFEERBWT
Bl LIEET B, 17(32 ng, TTH)HEEKRAEE LTHE SN, H NMR (400 MH
z, CDCly): 7.92 (d, J = 8.9 Hz, 2H), 7.38-7.13 (m, 20H), 6.92 (d, J =
8.9 Hz, 2H), 5.05 (s, 2H), 5.04-4.97 (m, 3H), 4.88 (d, J = 6.4 Hz, 1H
), 4.80 (d, J =10.8 Hz, 1H), 4.65-4.48 (m, 6H), 4.37-4.30 (m, 2H), 3
.90-3.76 (m, 2H), 3.63-3.53 (m, 3H), 3.52-3.44 (m, 1H), 1.13 (t, J =
7.1 Hz, 3H),
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RERY18 : Pd/C(10 wt%, 30 mg, 0.028 mmol) % 16(50 mg, 0.068 mmol) D
HKMeOH(5 nL)/ BRI A, KEFEI FTERETIRSE L, 265E%. MiE%
CeliteZAAWERB | ABICLYRRE, CeliteAEMeOH(2 X 5 L) THE&E L /=,
BRESEEBRE S D THRIEY % & B-D-glucopyranoside 18(19 mg, 91%) A
mEEEE L TES5N7, 'HNMR (400 MHz, CD,0D):7.89 (d, J = 8.9 Hz, 2
H), 6.82 (d, J = 8.9 Hz, 2H), 4.58 (dd, J = 11,8, 2.0 Hz, 1H), 4.40 (
dd, J = 11.8, 5.7 Hz, 1H), 4.21 (d, J = 7.8 Hz, 1H), 3.59-3.53 (m, 1H
), 3.48 (s, 3H), 3.41-3.37 (m, 2H), 3.22-3.16 (m, 1H),

RARM19 : 17(30 mg, 0.046 mmol) Z[RAHI18E AHRDBEZEITO T &ITE
YISDMBERMMIEo N, HERMES ) ATV AZ LT NI ST 4
— (BIEXAFLY/XH 7 —I)L=9/1) THREY 5 & TPL-D-glucopyranoside

19 (11 mg, 86%) A EEBEAE L THESN/, H NMR (400 MHz, CD,0D): 7.8
9 (d, J =8.3Hz, 2H), 6.82 (d, J = 8.3 Hz, 2H), 4.58 (dd, J = 11,8,
2.0 Hz, TH), 4.39 (dd, J = 11,8, 5.8 Hz, 1H), 4.30 (d, J = 7.8 Hz, 1H
), 3.88 (dgq, J =14.3, 7.1 Hz, 1H), 3.65-3.53 (m, 2H), 3.41-3.34 (m,
2H), 3.19 (dd, J =9.9, 6.6 Hz, 1H), 1.21 (t, J = 7.1 Hz, 3H),
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Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17 (2)(a) for the following reasons:

1. I:' Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. & Claims Nos.: 5-20, 26, 33-40
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:
[see extra sheet]

3. I:' Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

1. I:' As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:' As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. I:' As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

. I:' No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

I

Remark on Protest I:' The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

I:' The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:' No protest accompanied the payment of additional search fees.
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(1) <Continuation of Box II., part 1>

Claim 5 pertains to “a method for producing an acetal compound, characterized
in that the compound according to any of claims 1-4 is reacted with an acceptor
in the presence of an activating agent and, by the reaction, the acetal compound
is produced”.

The “acetal compound” is first examined.

The matter “acetal compound” is an extremely indefinite conceptual matter
and also makes the scope of intended compounds vague. Even when paragraph [0051]
of the present specification is referredto, it ismerely described that “the acetal
compound is a collective term of compounds having a C-0-C-0-C bond”, which merely
indicates a partial structure. Therefore, the whole scope cannot be clearly
understood as to what kinds of chemical structures the compounds encompassed by
the “acetal compound” specifically have.

The “compound according to any of claims 1-4” is now examined.

Claiml pertains toacompounddefinedby general formula (I) havinga structure
including two lines drawn from an oxygen atom at the top with two ends of the lines
being linked through an elliptic curve (hereinafter the structure is referred to
as “structure I1”). However, structure I is not a common description as a chemical
structural formula and no definition or the like of the formula is provided.
Therefore, it is unclear as to what kind of chemical structure the structure I
is specifically sought to define.

Even if it is assumed that structure I represents some kind of ring structure,
whole species of constituent atoms or the total number of atoms (the number of
atoms in the ring) of the ring structure is not clear, and the structural difference
between the lines and the elliptic curve is not clear. For the above reason, the
ring structure of structure I is indefinite and thus the relationship in terms
of the binding positions of the groups existing around structure I represented
by “X”, “Ra”, “Rb” and “Rc¢” and the methoxymethyl group (indicating the residue
of the group having R1-R5) is unclear. Therefore, it cannot be clearly understood
what kinds of chemical structures the compounds defined by general formula (I)
as a whole have. Therefore, the whole scope cannot be clearly understood as to
what kinds of chemical structures the compounds encompassed by the “compound
according to any of claims 1-4"” specifically have.

The “acceptor” is now examined.

Claim 5 does not provide any specific definition of the “acceptor”. When
paragraph [0060] of the present specification is referred to, it is described that
“the acceptor that reacts with the compound having an alkoxyalkyl group according
to the present embodiment is not particularly limited, and may be any saccharide,
alcohol, phenol, thiocl, amine or other nucleophilic agents” without any commonality
between exemplified compounds and it is also described that the acceptor is not
limited to the compounds. Therefore, the whole scope cannot be clearly understood
as to what kinds of chemical structures the compounds encompassed by the “acceptor”
specifically have.

As stated above, the invention in claim 5 pertains to a method for producing
specific compounds while the whole scope of the compounds to be produced is not
clearly understood. In addition, the whole scope of the compounds to be used as
raw materials is not clearly understood. Therefore, it is difficult to carry out
a meaningful international search on the invention. For the same reason, it is
difficult to carry out ameaningful international search on the invention in claims
6-20, which directly or indirectly refer to claim 5 and which are merely defined
by a feature wherein the compound to be produced is the “acetal compound”.

Form PCT/ISA/210 (extra sheet) (January 2015)
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(2) <Continuation of Box II., part 2>

Claim 26 pertains to Yamethod for producing an acetal compound, characterized
in that the acetal compound represented by following general formula (V') in which
the leaving group X’ is substituted by an alkoxy group is selectively produced”.
It is understood that “the leaving group X’” refers to “X’” indicated in general
formula (V) recited in claim 23. When general formula (V) and general formula (V')
are compared, the group represented by “X’"” is substituted by the group represented
by "R8” in general formula (V') and thus the replacement occurred at the substitution
site.

However, claim 26 includes the definition “R8 is a hydrogen atom, a linear
or branched lower alkyl group or an aryl group” without recitation of alkoxyl group.
Even when other matters in general formula (V') are referred to, the alkoxy group
introduced by replacement of “the leaving group X’” is not specifically recited.

As such, in claim 26, the matter recited in the production step and the matter
for defining the chemical structure of general formula (V') recited as the chemical
structure of the compound to be produced are not consistent, and thus it cannot
be clearly understood what kind of compound is intended to be produced ultimately
by the invention.

Therefore, it is difficult to carry out a meaningful international search
on the invention in claim 26 and the invention in claims 27-30 which refer to claim
26.

(3) <Continuation of Box II., part 3>

Claim 33 pertains to “a method for measuring, characterized in that a content
ratio of an acetal compound is measured” and claim 37 pertains to “a method for
measuring, characterized in that a chemical structure of an acetal compound is
measured”.

However, as pointed out in (1) above, the matter “acetal compound” does not
allowunderstandingof thewhole scope thereof as towhat kinds of chemical structures
the compounds encompassed by the “acetal compound” specifically have, and claim
33 or claim 37 does not include specific recitations that allow understanding of
the whole structure of the “acetal compound” to be measured.

As such, although the invention in c¢laim 33 pertains to a method for measuring
a content ratio of the “acetal compound”, the whole scope of the compounds to be
measured by the invention cannot be clearly understood. Similarly, although the
invention in claim 37 pertains to a method for measuring a chemical structure of
the “acetal compound”, the whole scope of the compounds tobemeasuredby the invention
cannot be clearly understood. Therefore, it is difficult to carry out a meaningful
international search on the inventions.

For the same reason, it is difficult to carry out a meaningful international
search on the invention in claims 34-36 and 38-40, which directly or indirectly
refer to claims 33 and 37 and which are merely defined by a feature wherein the
compound to be measured is the “acetal compound”.

(4) <Subject of the examination on claims 1-4, 21-25 and 27-32>

Claim 1 pertains to a compound defined by general formula (I) having structure
I including two lines drawn from an oxygen atom at the top with two ends of the
lines being linked through an elliptic curve.

Form PCT/ISA/210 (extra sheet) (January 2015)
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However, as pointed out in (1) above, it is unclear specifically what kind
of chemical structure is specifically defined by structure I. Even if it is assumed
that structure I represents some kindof ring structure, whole species of constituent
atoms or the total number of atoms (the number of atoms in the ring) of the ring
structure is not clear, and the structural difference between the lines and the
elliptic curve is not clear. The relationship in terms of the binding positions
of the groups existing around structure I represented by “X”, “Ra”, “Rb” and “Rc”
and the methoxymethyl group is unclear. Therefore, it cannot be clearly understood
what kinds of chemical structures the compounds defined by general formula (I)
as a whole have.

Moreover, ingeneral formula (I), themethoxymethyl groupbindstotheelliptic
curve, and thus the methoxymethyl group binds to an atom (in case the elliptic
curve represents a ring, an atom constituting the ring) on the elliptic curve.

However, in only compounds that are specifically described in the present
specification as the compounds corresponding to general formula (I), the ring
structure correspondingto structure I isonlyaglucopyranosering, andthe position
where the group corresponding to the methoxymethyl group substitutes is not a carbon
atom constituting the glucopyranose ring but is an oxygen atom in the hydroxy group
at the position 2 or 3 of the glucopyranose ring. The compounds in which the
methoxymethyl groupbindstoacarbonatominthe glucopyranose ringare not supported
by the specification and are not described to such an extent that allows a person
skilled in the art to carry out the invention.

For the above reason, the International Search Report is prepared by carrying
out prior art search on claim 1 by limiting the scope of the compounds to those
having the structure in which the moiety corresponding to structure I in general
formula (I) represents a glucopyranose ring and the methoxymethyl group having
substituents R1-R5 substitutes the oxygen atom in the hydroxy group at the position
2 of the glucopyranose ring. The invention pertaining to the compounds which do
not fall within the scope (for example, compounds in which the methoxymethyl group
directly binds to a carbon atom constituting the glucopyranose ring) is not included
in the subject of prior art search.

Structure I stated above is also recited in chemical structures of formula
(I’) recited in claim 3, formula (II) recited in claim 4, formula (I) recited in
claim 21, formula (I) recited in claim 22, formula (I), formula (IV) and formula
(V) recited in claim 23, formula (I’) recited in claim 24, formula (I-1) and formula
(I-2) recited in claim 25, formula (V’’) recited in claim 31 and formulae (V'’-1)
and (V'’'-2) recited in claim 32. Therefore, for the same reason as that stated
for claim 1, the descriptions in the invention in the above claims are not clear,
are not supported by the specification and are not described in the specification
in such a manner that allows a person skilled in the art to carry out the invention.

For the above reason, it is understood that the moiety corresponding to
structure I in above general formulae in the above claims represents a glucopyranose
ring and substituents (the group having a methoxymethyl skeleton and R7-C(=0) -
group) on structure I substitute the oxygen atom in the hydroxy group substituting
on the glucopyranose ring.

It isalsounderstoodthat general formulae includingtwo structuresI (formula
(V) recited in claim 23, formula (V’’) recited in claim 31 and formula (V'’-1)
and formula (V’'’-2) recited in claim 32) represent either compounds in which two
glucopyranose rings are bound through 1, 6—glycoside bond (in this case, n in general
formulae is fixed to 1) or two glucopyranose rings are bound through 1, 4-glycoside
bond (in this case, n in general formulae is fixed to 0).

Form PCT/ISA/210 (extra sheet) (January 2015)
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The international search report is prepared by carrying out prior art search
by limiting the scope of the compounds to those having the above structures. The
inventionpertainingtothe compoundswhichdonot fallwithinthe scope (forexample,
compounds in which the group having a methoxymethyl skeleton or R7-C(=0) group
directly binds to a carbon atom in the glucopyranose ring) is not included in the
subject of prior art search.

(5) <Subject of the examination on claim 22>

Claim 22 pertains to a method for producing an acetal compound represented
by general formula (III-3). From the matters specifying the invention in claim
22, compounds of general formula (III-3) in which “R3’” is a “hydrogen atom” are
encompassed.

However, given the description in paragraph [0051] of the present
specification “the acetal compound is a collective term of compounds having a
C-0-C-0-C bond”, the compounds of general formula (III-3) in which “R3’” is a
“hydrogen atom” do not correspond to the “acetal compound”. Therefore, claim 22
encompassing the compounds in which “R3’” is a “hydrogen atom” as compounds to
be produced encompasses a matter technically inconsistent with a “method for
producing an acetal compound”.

Thus, with regard to the invention in claim 22, the international search
report is prepared by carrying out prior art search only on compounds of general
formula (III-3) in which “R3’” is a “linear or branched lower alkyl group”. The
invention pertaining to the compounds which do not fall within the scope, namely
in which “R3’” is a “hydrogen atom” is not included in the subject of prior art
search.
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