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(57) Abstract: The present invention addresses the problem of providing a novel n-conjugated boron compound in which the bond -
ing between a boron atom and a carbon atom is enhanced. The present invention also addresses the problem of providing an elec-
tronic device, e.g., an organic electroluminescent element, a photoelectric conversion device and a thin film transistor, which con -
tains the m-conjugated boron compound in an organic functional layer thereot and has high durability and high electron conductivity.
The present invention also addresses the problem of providing a method for producing a triarylborane and a method for producing
an intermediate of the triarylborane. The n-conjugated boron compound according to the present invention is a n-conjugated boron
compound in which three aromatic groups are bonded to a boron atom via three boron-carbon bonds, said n-conjugated boron com-
pound being characterized in that the bonding distance of each of the three boron-carbon bonds is 1.48 A or less.

6D B ARADOREIE. mOREFERRERFOHE mﬁmémt\%ﬁfj,ﬁ%tbimA%§k
ﬁ?é_&f%éoitxﬁn%ﬁ%$@§ﬁﬁ%§ﬁ%%\Fkaﬁféx%bmﬁﬁkxmmﬁ%h
ﬁﬁ%ﬁ?éﬁ%lbbbnws*vtyxi%\%%%m?d4Z&UEEF3>/Z9E&®§%T
NARERBITEHIETHD, 61, PITU—LRSORVZOREAOHEREERETSHILT
5o, AREPDEBERAIREAME. RIRRFEIODEEEE LA, B ODRIR-—RKEMEE
ENLTHE L i RBRRIRIEEWTHo T, IR DDRIR—RRBEORBS TR, 2T 1.
48ALTTHDHEERHHET D,



WO 2017/164093 1 PCT/JP2017/010825

Bl # &

DA :
THERRIVREEYN. EFTNNM R KNI TY—IKRZVEZDH
BEDRLE A E

P filg 43 BF
[0001] AFEHRIFZ. tHERKRVRLELEM. EFT/M1 A RN 7Y —ILRS

VEFOHBAOEERZEICEAT S, JYUFELCIK. AFERIF. RORERETF

ERRRFOFEMREINAE, FRATHERRVRIELEWMICET 5, F

oo BRnHBRRRVRICEMEEBBEBICEE TS, aVMAKE, W

EFCEMEBITZIEFT/NM R ILIC. MITYV=IRIVRTEDH

BEAEOHEREICET 5,

p—<s 3001
[0002] LATRIC, AFEBOrHERFRIRIEEMICOWT, FMICEREET 5,

[0003] <KKRDVREFZHAVWECEREEMORERD

CBFHRRIRD
RORRFIZ. TREPRTRERFESS. IIIbBICEY % 3MoMi%

HOHRTHY., RFRETOEFEREI. (1s) 2. (2s) 2 (2p

) 1ERBH 2SsEETIDE2pEE2DEEST. s p LEKIEZK

TLINTE, TD3DDs p2EBICHFMOBEFAETNETN1 D29 D (53

D) BBEINBI&T, REVER. BERLEDTREHERBRELZTKT

ZENFREERY, HELESMOBHREDLDICRYRSI LB TE ST

RTHD, . —AT. 1 2R >LED2 pELBEHFH D DS, HA,

RUREFLEMEIEFRZHDDF L5,

[0004] L7H>T. AOERBRFEIDDEEEENRIE-—RERBSENLTE
BLIrnHERRIVREEDIEZ. EXMNICZORVRREFOEFRZMEND
MEAEOFEFERERY., EFZ2ZTANPTVW TA4DELUMO (REZES
FHE) HEAHNELEMI SR TRNMEEMER S,



WO 2017/164093 2 PCT/JP2017/010825

[0005]

[0006]

[0007]

[0008]

[0009]

CDIIBREBFZEMIEMIE. ZVALNT_FVEBHELPT WD,
AFECBVWTRETFERY EV IBEFIEPTVMHELNH Y. TOERH
BESMAETERTSE. BT EEOM. IFIFLEXELOFRBMENHT
KBEWD, BIKBRWITTRTHY., (LEMTH 3,

DFOREMDERRTIE, FIZIETRBBELNY TR VEHICE
DTEATHDE, spEETHIRVRRETFETIIZIINEEDIKDES
. £ 120 OAEZRL. TABEEZHD, CO&E, MJTJz=
VRS VEEICERT 2AMIC. ZO2 pEEsH 570, M) 7R
SVIEINA RBBOMEERDS, TALEILS REEPREENCBRICKE
ZRITRL—PMEERT DI ETRELNT S, COF. mURETZILE
EDFEBIE s plEEE Y., ENEFEEBEDRL — &R,

hD, NN RSVUDNREICFETELQAVWRANAGIEHTH S
. DFRTRVRICBF2HETEZ D2 R —HRY RXIFRI—ZAR
— A TEBERT DI EINSLYREIEZENTES GERFEFE1 XU
XL 1 &R, ) o

LIABIRNRD

TY—IEEBRFEEWHRT 2T TrHERDIERTE, D, EDp
HEEES RN AEFRSIMERELOIBDN) TP —ILRSVOHERD
FERIE. BIEB MY 72 IR S U TEHRIBLAEL D AL REKEP IV RBE
KT AMEAMMBENT ETHY ., TNALEPOLEEPKPEREDEET
TORRICENY ., BELFETTOERIREBLAKINZIETFT /NI
DEB%EREA TW,

INEFRT D01, M) TYV—IERSVORIVZRRFOEY % 7L F
WEPT)—VETIGKNICERS T35 ET, REREPI A REBEEOHE
L WIEDHBZAEDFONTWS, FIZIE. 320F7)—ILE (Ar) BB
Hlles p28lBEBTDRL— ME, LA ZIBE (T ZTIENuU-&REL)
DHEASIFTDIENTES, TOEE, UTICRLEELDIC. 7Y—ILE
DIUAEEEEDOEWT Y —ILE (Ar,) OFEIEF. L1 ZAEBEENU-DKE



WO 2017/164093 3 PCT/JP2017/010825

[0010]

[0011]

[0012]

[0013]

[0014]

HZIFTCs p3\BAEIED (RIGB) TENATEZN, 7 —ILENITAKEE
MOBWTY —ILE (Ar,) OBEAIK. s p3#EAEED (RIGA) Z&H
<D, Ihik. NYTY—=ILRSVEEDED p EEICER L - Rib

MOBETH S,
[161]
sp?
Arz _ IE ~~A.r~ S~ - _ Ar1
Nu-B VAL L LB T
e irz\Arz REBA [ o \ | RSB ;H\An

BIZIE, BHRELBAOETREMBPRAMBE LTR, A TFSOILKE
ERN)T7IZARSVESELONATWS GERFFX28E, ) . 2hb
DIEEWIBICRIGEINZ 27T TR, BRMINEINSERTRE
FEDLY DIFMAETEIICELY., ZMEEDLITTERZEXLEEOTE
W7 7 AR EL, 2EHICH-DOERBEZRERDBILWERE LERFTRIFE
REFTBHUEOERICARZ ZEHLR/HMTH D,

LA LAA S, RIS LL D BEFHRUVILANLRELIRE T T,
N)T7Y—IWRSVEEETFTTNAAICEATDICEESLRY, DFY., &
EREENRYRVWDTH B,

TNERRTZENTAN) 7RSS VD3 D207z ZIIEERERT
TERBLEFEN) 7ZZIVRZVEEY (F5F54XKF M)Tzx=)
RZvB3a) AUALOTIL—TICLY 201 2FICERINFERINL
GEREF X 3 B, ) o
[12]

B3a

»
oS



WO 2017/164093 4 PCT/JP2017/010825

[0015]

[0016]

ZDIEEMWIE. XIFIC L SRBRBEFETORBR, FaolLIIC, edyg
e—to—herringboneiE%&Y, MN)TTZIRSVEDIE
REICFE T, ZOFEDLETICAFLENETWSIEEER>TWS, it
ST, COFHEBERTEBTHDD, RIRNKBREFICLY s p3ilias
2&LTH, EH>BRICIERIGET, BRELTHFELEEA BRI TWL
oy



WO 2017/164093 5 PCT/JP2017/010825

[1£3]

£y

‘0

[0017] COFEMYT7TZNRSVEEMB3 ald, YV T REEBETIRSD



WO 2017/164093 6 PCT/JP2017/010825

M. FOERFEIFZ. AF—L1TDELDIICTRINTEY., F. 3ER
ERFMEETDIEHEDTH D,
[0018] [1b4]

AEx—L41
51”(
B toluene %
Br rt
809%

Sc(OTf);
(2eq)

1,2-dichloroethane
95°C

.9¢
8

689%

Cr03

HOAc
120°C

|
i

65%
Me,Zn
TiCl,

CH,Cl,
—25°C

|
i

B3a 76%

[0019] RAF—LTICRINDLIIC. ZOEEMEESRT 2 ICIFERRBY FA
V=TI T7IYRBERRBTDIUENHDZE, &, 3DEHDAFL
VERMLIZ Y O LBEREDBRICT A FIERERW T ILFILERIEDHET
HdHIEDL, CZOEBREOERIIHIARYEEDOEVWEDER>TLEDC
EIRBDT. ERFEROTITILEMERDERDLIIREEICZLWVWEE
HIBEELRWN,

[0020] Ch&iFplic. RUREICTEFZHESLDOD, TEMZIERLT. OF
DRENAZEBZHMYBEADHEINTWS,



WO 2017/164093 7 PCT/JP2017/010825

[0021] EWSDTI—T1E. FEAF—L2ICEBHLELDIBRIEDSTHRERIL
RIiSERWT 7z /FHR) VERIFZEILR 7L ORDFB4 azflR
L7 GESErXmi4 RU'58R, ) .

[0022] [{b5]

Ax—L2

1) n-BuLi
{1.2eq)
70°C, 4h ~ -

2) BBI'3 .
(1.2eq) NEt i-Pr,
, 1h BBr, (2.0eq) B

— —_—
o O  o-xylene o o o-xylene o o
\T::::I/ 120°C, 5h
Bda
62% yield

[0023] COZE7x/FHYR)UEEYMB4 ald, BERFE@TIEAVEDOD, #
BUEBREFISOTETIEAILLY., 2TOLEENIHEZEINTSY.,
B3adT7INFLYERERY, ZDTFOI—TIBRIE. ERETHIE
FTTRL, REMZRELD 2ETH D,

[0024] &7, CDB4 aDEBHEK T/ — IV FEEISLBREBATEZZ L
E. B4aBhaEnNOsyvibd sl E&EHTEDIEND, RIEBDOAFL V3
DTCEEIEINAEMN) 7RSS VB3 akVid, FRETOERHELH
Y, EICB4 all2 207 zZIEEBB LA TIE. B VAKKE
BELOKRZ MEBWICIHFBICERTESZEMRELNTWS,

[0025] COD&IBRENNELEZREFEDZE, B4 aDRARLTWEAEHAEILHIC
BHRETT )y VBEERLEAL3ET T/ FHRY VEEN, LENREMS
HPOREEETHDEEBRICEEINDIEDTHY., ERRICETELZMIC
DL BIEEMOYET R ZT > EHIEBEICHREINTWS GERFFX
BL6ZHR, ) DD, LEWEROHEELNE. ThETIKHEABLIDILE
MeEERT DR, BALNDBEOERI— MEER L, ERICERE
N T, RMONTWEIAEDRERTIE. BH. BMETSE3E
7/ FYR) MEMERBDIENTERDL >,



WO 2017/164093 8 PCT/JP2017/010825

[0026]

[0027]

[0028]

FoATHAT SRR
R SCHR
HEEETER]  4BE2011—-057 99 054
FERFET R
IEFFHFIHI: J. Am. Chem. Soc., 2014, 136 (36),
pp12580—12583.
IERFHFCH2: Adv. Funct. Meter., 12 (11 12), 7
80 (2002)
JEAFHFCER3: Z. Zhou, A, Wakamiya, T. Kushida,
S. Yamaguchi;J. Am. Chem., Soc., 2012, 13
4, 4529,
FERFEF @RS : Bl : HAEFERFE I 5EHFEFEFR, 3D3-04.
T ES: Ell: Angew Chem Int Ed Engl 20
15 Nov 18;54 (46) :13581—5, Epub 2015
Sep 18.
JEFHFCHGE: J. Phys. Chem, C 2013, 117, 14999
—15008,
RIPOWE
FANFRL LD &ET25RE
AFHRIZ, LEBE - RRICEATRINEZEDOTHY., TORREEIL
. AURRERFERBFRFOREEI/BIEINL, FRATHERRVRLED
TR T DHIETHD, T, RnHERRRVRECENEERBRERBICEE
5. BLWHAMKE, BVWEFGEMEEETIARIL I bOLI Ry EY
2AHRTF. HAEBERTNAZARWEBR NS VI RIBREDEF T/ A&7 H
THIETHD, IHIC, M)TY—IWRSZVRCZDOHBEROEERE%
RETZETHB,
ARBERT BI-ODFE



WO 2017/164093 9 PCT/JP2017/010825

[0029]

[0030]
[0031]

[0032]

[0033]

[0034]

[0035]

[0036]

AFEREL., LRRBZHRITAL, LRBBEBORERFICDOWTHRET S
BRICBVWTIRVRRTY,. 3DO0FERELRVR-RRBEEN L THE
BLIErHERRIVREENTH> T, ZLEWPORIE I DDORIVER—IK
RIESOEAIEEN. £T1. 48AUTTHBZ I EILLY., RIERLEY
NEEILRDBIEEZREL, IHIC. INETELLLELRDIEXRPEFER
ALEEMI—MNEERET L. THICDOWTHERE LABER. HRATHOHT
 CDEDBRKENGEEBELORBZETE NI T ) —ILVRS VY EERK
TBHIEICHS L, TNAEXRERAZRRIELIRGHEL o7,

Thabb, AFERICHKS LEREEIR. UTOFRICLYERINS,

1. RYVRRFEIDDEEREEN. 3DDKRIE-—REREEENLT
BE Lt HERKRIVRELEDTH>T. RIS DORVFR—RRBEOR
SEHN. £27T1. 48AUTTHI I Ea2HHETEHERKRVRILLE
1,

2. RIER R VR —REFEORESERLS. £T1. 45~1. 47 A0DE
ERNTHD I EaFHETHENHICKEEHD n HEZRHRVREEY,

3. RUVFREFEIDDT7)—NWEENMEELEZNITY =R VTH
2T, AIEE3 207 ) —IVEN, EB—FTEEIKFRETSILE/HHETHE
TIENXIZE2BICEHD t HIERKITRIEEW,

4. RIS MY TV—IRZ VDN, GIEE3 D207 ) —IVEDKRIRREFEE
BLTVWEIRRRFOBBEMINTORFICL > TERINAABRRIEES
BRI EEHHETHEISEICEHRD n HERFIRILEW,

5. TeEe—M=R (1) TRINDIBEEZEBETSHNITY—IRZVTHD
CEERBETIETIENIGELFEITTOVWTNA—IBICEEED n HERAK
v &ILEY.



WO 2017/164093 10 PCT/JP2017/010825

[0037]

[0038]

[0039]

[0040]

[0041]

[0042]

[1£6]

—fg=0(1)

(—=X (1) . Ri~Rold. TRETNMILIC. KFREREF. SHR7ILF
WE, BR7ZINFIVE, PILAFIE PV FFIE TRXTFIVE ¥
TI/E FILVXLTI/VE TYV-LT7I/E BFERRIEKRREXITE
BEERBEERT. X, ~XlE, ThERMEILIC. NR,Xid. BERRTF
ERL. PRCEB 1 DRBRRTERT., R & KRRTF. HRT7ILF
WE, BR7ILFIVE, BEERREKEBRENEIEERERBREESRT, )

6. BE1EMSOESHFTOVWTIAMN—IRICEEHD t HIERBTVRIEESY
EEETIEMMEBEAE T EEBHMETEEFT/NM A,

7. BEILI MOLIRYEVRARFTHHIEEBMETHE6IEHIC
EEOEFT/NM R,

8. KL >TERERETIHNELMTNNARATHDI L ERHHET S
FBOBICKHDOEFT /N X,

9. BENS VI RITHD I EERHBETHHECHICRBDOETFT /N
24

10. FE3WEINLESHEETOVWITNA—IRICERHRDO M) 7Y —ILRS Y
ZEETDBN) T —IUVRS VOEERETH> T, Te—HKA (2) TX
INZBEEZETDMN) 7Y —IRSVHEKERWTTE—HKN (3) T
RINDBEEETDIN)TY LRSSV EEETIIEEBHMETENY
7Y —=IRS Y DOEES K,



WO 2017/164093 1 PCT/JP2017/010825

[167]

—HE=X(2) —fg=X(3)

[0043]  (—f&xX (2) RU—MER (3) A, YRV ZIE., ThERIMILIC, KR
BF. XFIEXEFEROFEOREEZRT. R11~R 1 4ld. ThEh
WILIT, KRRF. HRTZLFLE BR7ZILFIVE PLIFOE 7Y
—IWFFIE TRATFTIVE VTFI/E FIFLTI/E FIV-ILTI)
. FEERREKZEBRENEIEERERBEESRT, )

11, giig—M=x (2) . YHAKRRFERL, Z8N) 7040 4%
VAWK NEERTIEEFHETZET OIRICEEHDO M) 7Y —ILR
>V OEGER K,

[0044] 12, Fia—MxX (4) TRINZEEEET S LEaMWERVWTC TR
A& (5) TRINZEEZB M) 7Y —IURSVhBEGHEEET S & 52BHE
551 0IRICEHD M) 7)) —ILRS VABEEOEIEAE,

[0045] [1£8]

—AxzX(4) —iz3X(5)
Rzo T llj R2g
Rz °° R27
;-0 o 0 o, :I:;]: :[::I:
| | I | ——— Ry B Ry
Rao Rz2 Ry R2s R2s Ras o 0
R21 Ras R27
Rz3 Ras
Rz

[0046] (—i&=X (4) RUO—MX (5) A, TRTUIFE. TRENMILIC, KR
RF. AFLEXRE FOFCEDREEERT., Roo~Rsld. ENEN



WO 2017/164093 12 PCT/JP2017/010825

WILIT, KRRF. HRTZLFLE BR7ZILFIVE PLIFOE 7Y
—IWFFIE TRATFTIVE VTFI/E FIFLTI/E FIV-ILTI)
. FEERREKZEBRENEIEERERBEESRT, )

13, gii—MxX (4) RC—MKA (5) . TRCUD, &HITXAFIL
BERTIEERFHETIET 2IHICEHO M) 7Y —IVRS VAEEOS

EF i
FEEHDRR
[0047] ARKBAOLBFRICLY. RYVRRFERRRTFOBANBRILINL, F

BRATHERFVRIECENERET D ENTED, oo FnHERKD
REEMEEREEBICESET 2. 5LVMAKE, BLVEFGEMAEET
BERILIbOLIRYyEVRRF, KEEBRT NI ARTEFRINS VIR
HIREDEFTNAAERBTEZIENTES, ILIZ. MITY—ILRS
VRUOEOFEROHEFEZERHT DI ENTE S,

[0048] AFFADOIMROFREEIIERKBIC O WTIE, BHREICIEA > TWAaL
B, UTOLDICHRLTWS,

[0049] ARBDrHBREVRELEMIRIVRRFERERTEOBESEHRIE
WZETHY., TNICLYRIVR-KFRFEED s p2EM@EIN, ZORR
ELTHRYTPY—ILRSVOEEMMEMERIEIN, EDLHICs p3BEICAY
IKKKRBZEDDL, RUVRRFICHT 2KZRERI A RIBEOKREEZZ (T
BRY, DFORHNRVCEIIEFNREEMBIEINDIEDEEILND

[0050] C DI, BREFREDATORTFIARIVREFRAYICEET S &
WKLY, BEFOO—URTPHLRVBRFADEFHEYRIH 2 Z &IC
JYsibIh, RUR-—KFBEE/EB QY. RUR-RRESERHERE<
THIENTEDREEZIOND,

I 0l 2 7

[0051] [K1]EME LERTOERO—Fl %R ERXE

[B2]EHE LRFHRTOBRORNEREADA D =X LRTERE



WO 2017/164093 13 PCT/JP2017/010825

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[H31/SioA~ATFavlv oo aVvBOERNABERRTHNIORDIAEERE
9 TE B D —fI

[BAIEMSEIR NS > T R4 OB & ~3 X

[E5]EMR EICHEREZN L TIREZE T 5 EREHRDO—HFI

FRAEZRET B7-HDFRE

AFRBPOr HEZRIVREEWE. RUORRFEIDOBFEEREEN,. 3
DORVHZ-REREEN L THA LA HBREAVREEMTH> T, B
E3DDRVFR-—RABEOFESERS. £2T1. 48AUTTHEZI %
B ET5, ZORHEIE. RFEKBICHRIIERICHEY 2 I IGT 554l
MR TH D,

AFEBOERFEREKRE LTIE. AEPBOMREROE RN L, AIEERVR—
REBEODEASERHD., £2T1. 45~1. 47 AQHEERNTH B &EHWF
FLW, . RUVREFEIDOT7Y—IIEEFEALALEMN) 7Y —ILR
SUTH>T, 3207 —ILVEDN, B—FEALICEET S &N =X
MARBFCEEENBOLND I &ML, TFFE L,

I LIS, AFEBRBICBEWTE. MY FY—ILRS VA, GIEE3 207 ) —Iib
EORIVRRFEBELTVWIRERFOBBEMIANT ORFICE > TER
Inf, BRRBEEZARTIENTFELYL, ThiZLY, JYBELRKE—
RURBEDNEFLN S,

IHIC, giER—MRX (1) TRINIBEEEIBN)TY—ILERSVT
HBDIENMTFFELW,

AFPOEREEKE LT, tHERRORIEENEEET 2EEKER
EETHREFTNARATHDIED. FELW, £ BFF/NA ADER
ILYMANLIRYEVRRF, HRBERTNAAXRIEEINS VYIRS T
HdIED, BNAEEFGEMEETZILEMEFIATESZ DL, FE
L

IS, AIR MY TV —IWRSVERIETDE N7 —ILRS VORHEA
EE LT, giie—Mx (2) TRINZEEEXEITSHNY TV —IRT Y



WO 2017/164093 14 PCT/JP2017/010825

RREGEEAVWTRIRR—BR (3) TRINZ2BEEEITDN)TY—ILRS
VEBLET ZEESENTFE LV, ISICHIER—MBN (2) . YHAKER
FaERL, ZAMN)INAOXA IV RIIVEFT—MEERT I EE/HHRET D

N)TY)—IERSVOBEERETCHDEDNTFELWL, T FIE—HER (
4) TRINDBEEETHLEMEAVTRIE—HKRR (5) TRINDAE
RBhVT7Y—INRZIVAHERERET DREFETHDIIEMNMFF LWL, &
SICRTEE—MBR (4) RU—MBNX (5) fA, TRUVUD, &HICAFILESE
RIEMNTFFELL,

[0058] LI, AFBEZOBRER. RUOAFKPELERET 27O DM - BBERIC
DWTFMAERBEEZYT 5, Bd. AREICBWT. [~ . ZTORIERICEEHE
TNOBELZ TRERCLRES LTEORKTHERT 3,

[0059]  (zHERKDRILEY)

AFEBAO r HERKIREEDE. RUVRBRFEIDOFEEREELS, 3
DORIR—RFZRBEEN L THE L n HEREVRIEEWTH> T, B
B3DDRIVR-RFBEOHESERNS. £T1. 48AUTTHI L%
BT D,

[0060] COD&IREEEET D aHERTIVRIELEWIE. ERORIRIEEWIC
LT, RmUY —RkFBRF[BEMNBEIN, BOTEZETHY., FICEFT /M
ZDOBERMEEBICAWEIC, BHOHTEVWHAMKS., BOTHEWEFEEMHE

"=RY,
[0061] (EEEORNY T ) —=ILRS Y EDEWL)
RIS, AERBAOERBAENR I RVERRFERERFOBEE BIEINALNY

TI=IWRSVEHICE > T (CEMEREROYMUEDL S Z DRH%ZHRAT 5,
[0062] (RO R—-—KFRBEEDOESEERE

AFRBORRKOFHIE. AFEBON) T —ILKRSVORIRRFERKER

BFEOBEEBNENCETHY., ChICLYRIFR-RFFBED s p2f

NglbINd, TOR/RELTRI)FTY—ILRSVOFEERENEEI N, %

DFHITs p3EBICARYICK KRB ZENDS, RUVRRFICHT 2 RKHKEP



WO 2017/164093 15 PCT/JP2017/010825

WA ZEEOHEEZ TR ABIET. DFORMRVESLENEEM
MR INZEDTH S,

[0063] Chid. R"UFR—RFREEHN,1. 4 8BALUTERDBIET, TOMRMIEE
EERBIENS, MITV—LVRZVOBENREETHDIEWVWAD, T
oo TNETIKARIVRREFERZRRTFOREEICLSD, £ETONYT Y=
R VDRIVBFE-RFEEOREHERHMN 1. 48AZBADEDTH>I
ENL. AFEBREHMNIAD7OVYT A THRBEDOTHY., SEERIND
TH>HD. COEIBEREHEREN) 7 IR VEARERBICEEZINDS
REELEDTH D,

[0064] AFEBOLENCRRIh, XBEHZAWCEBERMICLYEHIIThTWY
ZRNYTY—IRZYROCEZOBLFEDORI R - RFABEEREUTICE S
Dz

[0065] [{k9]

B2

G- 1511 Gl G 1513A

c5—B ./ 1.571A
[0066] J|HLHEMANYTY—ILKRZIVTHD M) TzZIURSY (B1) I35
EEEEAN1,. 571~1, 589ATHY (Zettler, F. ;Hau
sen, H. D. ;Hess, H. ;J. Organomet. Chem,
1974, 72, 157. 8R) . BRHUCRETHD M) AZFILRSY (
B2) oFhs1. 573~1, 580ATHS (Blount, J. F,
;i Finocchiaro, p. ;Gust, D. ;Mislow, k. |
;J. Am. Chem. Soc. 1973, 95, 70193588, ),
[0067]



WO 2017/164093

[0068]

[0069]

[0070]

PCT/JP2017/010825

[1E10]

B6

@ C1—B ./ 1.545A

C2—B .” 1.547A
C3—B ./ 1.580A

BWT, M) T72ZIRSVD20207cZIVED 24 (FIL ML) %1%
BRFTERBLALBGOIE, RURRFEMEBRFTAEBRZBRTIE. &N
BERZEUHEAEBEETHIET. JYFEMEIALELELEMERST

W3, RUR-RABEOESERIEZVEIY 1. 545~1. 580A

Elx>TWwWsb (Agou, T. ;Kobayashi, J. ;Kawash
ima, T. ;Chem. Eur. j. 2007, 13, 80515, )
[1E11]
B4a B4b O
A 0
200 >4 O‘
o (o}
C—B ./ 1.527~1.557A
T, NI TZZUARS VD207 Z)VED2, 6 -G (@A ML

) ABRERRFCERL/B4 akU'B4 b Tk, EESHERIE1. 527~
1. 557A&ER>THEY., PRYBERT) vy VILLZRERFEEORIBELI
REBIERFOFINEFIORVBRRFADEFHEYROMAICLY., K
UE-REEAOESERIE. M) ITIZILRSYODERLY EEARY,

s p2MEAEIEIhTWS (H. Hirai, K. Nakajima, S. N
akatsuka, K. Shiren, J. Ni, S. Nomura, T.

|l kuta, T. Hatakeyama, ;Angew. Chem. Int
Ed., 2015, 54, 13581. 88) ,



WO 2017/164093 17 PCT/JP2017/010825

[0071] [{E12]

B3a B3b B3c

» o
o Ll oo
%’ 0@ %’

C1—B / 1.519A C1—B .~ 1.520A C1—B .~ 1.518A
C2—-B .~ 1.520A C2—B ./ 1.532A C2—B .~ 1.528A
C3—B . 1.520A C3—B ./ 1.532A C3—B .~ 1.506 A

[0072] SISICMYT7ZZINARS VDI DLTOI7IzZIED2, 6 —GALTAE1
, 1 =X FUAFLVETER LEZB3a, B3bRUB3citBWTIE
. B4a®»B4bDLIBRBERFTHILOEBETFORNIAKIBVEDD, 5
2ILEFEBAMBENLLTSBIETT. 506~1, 532A&, FRETIC
HMoNTWERNITZY =R VEOHRTIE. REBEHEREISEC. ZEL
LTW2 GERF#FXE 3SR, ) .

[0073] [1k13]

B7

C1—-B / 1.530A
C2—B . 1.498A
C3—B . 1.536A

[0074] & YZKOBFEREBEIE Tz EEMERIEAB7ICEVWTIE, 32
DERIVR—KFRBEEDIBD1DOMN1. 498ALAQY, THICEELIH
ERURIEEYMELTHAHTT. 50AUTERBIENREINE, £
L. BY 200K VR -KFREOHESEREIVWINE 1. 53 ALEICE
%% (Osumi, S, ;Saito, S;Dou, C. ;Matsuo
, K. ;Kume, K. ; Yoshikawa, H. ; Awaga, K. ;



WO 2017/164093 18 PCT/JP2017/010825

Yamaguchi. S. ;Chem. Sci. 2016, 7, 219. &

) o

[0075] B7@ V2 7xzVDOREFERFO—HHEZRIRREFICLEEEMEART T
ENTE, LED>THIETHRELRESZRETS5EBbhad. BREFL
EDATORFARVBRRFAYVICFELRVWES, ZHRFOO—URTH
LRVBRRFADEFHEYRN LWV, ZTOLD, RUBR-—RFFEESDHES
FERA TR, LEFM>TETORIR-REBEORBESEEREN1. 5 A
UFERZIEFrnweEBbns,

[0076] [k14]

>
Pin|

B8 B9
* oy :
K [Li(TMEDA),]
B: c3 N—
C1—B .~ 1.626 A C1—B ./ 1.608A
C2—B .~ 1.628A C2—B .~ 1.475A
C3—B .~ 1.426 A C3—B .~ 1.570A

[0077] C ottt RURRFHRYVIIMMORRRTFEZERE L TA 4%
it&eER->TWwWsB8 (Chiu, C. W:Gabbai, F. P. ;A
ngew., Chem. Int. Ed. 2007, 46, 6878. ) B9
(Hoefelmeyer, J. D. ;Sole. S. ;S. Gabbai
, F. P. Dalton Trans. 2004, 12548R) pHREX
nNTWw3, ZhoDIbEYMDOB=CZEFEDFEEHEHIZ1. 4 8ALUT%E
RRT2H0D, WA TBCHBESDOHESERIE1. 570~1. 628A
ERO>TLEW, RO EMEF & LEE L TEHEHAY KLY,

[0078]



WO 2017/164093 19 PCT/JP2017/010825

[0079]

[0080]

[0081]

[0082]

[1£15]

B5

( )) ~
@7 -

/O
\NJ

/
B—C .~ 1.47A

MUT =R VERUATR, BOARBTFHEEERET 13I8 -1
ANRYDBALAEBEICEWT, RUR-IXKFFEDRESEREN1. 48
AUTERDD, CODFIRKRVR-FRIVRGEENFEET 586, #88. E
SIEEMICARETHY., EXRIERT DI EEATRETHS, —AT

« AIWRVEARIDBERVBRENOD/INY V) RR—2 3 VMREH DI EHDH

N A RAN HEEDHEEVR CTHAEHIEL R >TWSEEHEE L 5N,
N HVWDERFERABAVWVAEVWERVEZE-—REBEOESERMA1. 50
ALTICTBZEDPELL., FRHMINZITICERLLBEAILVEBREER

bnd,

AFEBICHRD M) T )UK EHDB - CEGHEER KR T 2R
ChAEIR. 2FESEICIYBONSBEREL LEBOBENSKD S
ZENTED,

DFIEAEICL IBERBENCRVEFEESHMOEL L. BENBEE
(DFT) ZBAWTEIET B2 &N TE S, GTEFEE LT RERELT
B3LYP, EERB#&ELT6-31G (d) #RVASFHEFERY 7
YT T7ZRAVWTEETEIENTE VI MY I FPICRICREIRELS, W
TNERAVWTERKICKO D ENTE S,

AERICBEWTR., 2FIESFERY 7 bz 7ELT, KEBGauss
iantt®8oGaussian09 (Revision C. 01, M., J

Frisch, et al, Gaussian, Inc., 2010.)

W,



WO 2017/164093 20 PCT/JP2017/010825

[0083] ¥, AFEEAMZEHR. NMIKRKESUUTETEINTWLESERHEH D
B ERAACIYESNDNIRB2MAETOEEZXAFEBPICHEDESIER

(\:.-a-%)o
[0084]  (FmEM - WHAED
AEBOM)T)—ILRIVIE, RUVRRFERRRFOBEI/RIEIN

TWBIENFHETHY., TORLIYMEEN RV R - RFAFBEOESIER
N1, 4A8ALUTTHB I EICENINS,

[0085] COO&EGAEMETMN)T YIRS VIE, BRELTHWSs p2EERFDE
BMEWVWD T &I D D, BIZEARERBICEVWTRLHAENEEYTDH
=R (1) OX,, XoRUX D2 THBERFCRINZ=ZETJ /FY

RYVEEEBETEHTREVERY DI DORRRTF &RV RRTIRFEE
HICEET R &I,

[0086] F/=. #WWs p2EEBITHIET. EAMIIE3IDO7Y) —ILEITEHMT
HY., SOEEGNMPEHEZFDOI &AM, TNTIOT ) —ILERUTEN
BT Z2EELT LER—THIVEREDL, TOHEICIINTHERRRD
na,

[0087]  <{iE&m#EED

AFEBEORRMEEHD 1 DTH 2 TERDOLENB 313, BT 2 L&
WICEREFICR LA BRRETICL Y. EE2EBEEEMTIEIHDEDD
. HRATHNOH TARBESTRY B LAEFRIEENTH S,

[0088] ZDEEMICHWT., XIREFMNEHATRELBEFZERIELONLLH. TOD
fEMTIER & TR T

[0089] [k16]

B3



WO 2017/164093 21 PCT/JP2017/010825

[0090]

[0091]

[0092]

[0093]

[0094]

[1617]
B3
side view
B-C1: 1.459 A
B-C2: 1.461 A
B-C3:1.459 A
ZDELHIC, 3ODBERFTIDO7zIIEAT )y LEMN 7

—IARSY (B3) IcBWTIHE. DFTEEICEWVWTEHEZFDOHDFEBEILC3
WM ERES, D, 2KOFEEETH D I ENRBINTWEDS Pk
Y, BETHIFZEZTDBY THDHIENEERTE, RUVR—RFBOES
BEREE 1. 459~1. 461A& CNETHERRINTWBN)TY—IL
R VATIERS ZOHERNIEL. TAABVWEAHEZERLTVWSIED
. HETTRBINE,

BE, AEBICBWTEREKK., DFTEEICBVWTKRDOLONS, KYUE
—RFEEORLNAOEIENOLNS 1 5EDHERNTHEI 5V,
BlE, REBEORY 7Y —IVEKRS Y ORESH DYMEICDOVWTHRRTE D
. ARBAOHEEERT DICBWVWTIL, RIEEOHRBADLDICDF TEEEX
R TORABEBIBEVEBEEET D &hb, DF THEICLIZERRK
BORELEBEEEL, ZOBEICEVT. RYER-RERAOESIEHR
N1, 48AUTTHSEDIF. NEMICAFRA LR URMEBRICAI> 1t
EMTH B, AREPOLEYTHZ E—FBMITRODZENTE S,
ISILSHRFLICERINDEEMIIOVWTE, KRUR-REREEORES
BEREMN 1. 4 BAUTORN) 7Y —IRSVTHBIORLIE, ThoDlbs
MERFHICEEINIREEDTHDEWVA D,



WO 2017/164093 29 PCT/JP2017/010825

[0095]

[0096]

[0097]

(RYTYV =R VDEFT /N ANDEFE LAY

AFERICHRDL Dt HERFVREENIE. EANICRETFRZHELEWT
HY. KEWICIELUMOENEFE SLETORY EV /BEEREI LYY
WEEMITIEH DD, BREPEFBEOBRICLYNIR-5—MHE2ET 3
EEYNCRDZEHARETHY ., MARBRIRILF—EMIIFIETEZZ &H
5, BWAMEEY. RAMEE®., PYRAMR=RY MEULTHERTESDOD
HIEBY, EFEE, BFEEICHBBLEDE LTERTIIENTE
%, L > T, AFBO o HIERKVREEWIZ. BEELRZTORALE
EFUEARB. EAEEE. ETFHEIEE. EAMBELEE. ET@EE. ETF
AB. FRBREDEBEEBICAVWD CENTE, BARETRAEBTN
AZRICAVWSD 2 ENTED, T, AEBOLEMRIFIEMENSSL. ZFEAE
EERTIEEHNENHD DL, MODTFEOHEBEERPRMAAE AL
LY TV EEHHTHY, HRADREEZRIEIELIN—EVIHBELT
LERATE S,

1. BRELRFICDOWT

(BHILI b OLIRYyEYRAFRF
AEBPICHRZEMILI OISRy EVYARTF (BBELET) . 5
BERBOBICDR EERNABEZEUERBREBEZEIT2EHIL V7 b0
WIRYEVRARFTH>T, BRREEDOV R EE 1B, REBRICHK
ZHBRRRVRLEENMESEL WD, ARBFICHRIERELEFIE. B
BEBRURTEBICHFEICERING S,

AFPICHRDIEBE LRTICHITDRRNLFTERE LTE. LUTORE
REBIFZZENTEZDN, TNOHICREINDED TR,

(1) I8/ FHNE [eiE

(2) &GI8/ FHNEEBFEERE (2B

(3) kiBEFLEEE R (2B

(4) BB EFLEEE FAE ETFEELE (245

(5) BB EFLEEE FAB ETFTEEE ETFEAE 246



WO 2017/164093 23 PCT/JP2017/010825

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

(6) BB IEFLEARB EFEEE HAE ETEIEXE 245

(7) B8/ EFEAB EAEEE . (EFMHELE ) RHXE  (EFME
EE /) BFBERE BT EAB B

LEEOHRT (7) OBEIMFELLAVWLNEDN, CHICREINZHOD
TIEARY,

AFRICAVWONI2EXEBIZ. BEXIIEBETEXRINTS Y., HBAE
DNERDZEIRERABOBICERAMEOREB AT TH LU,
HEICIH LT, BABERGEOEICEAMILEE (EAEEREEH WD)
PEFIEAE BBy I7—BEBWD) ZRITTHLL, T, BABE
EEBEDBICETFHLEE (BEFEEREEHVWD) PEAFAE (BiE/y
J77—BEHWVWD) ZRITTH L,
AFERBICAWONIETEEE S IZ. BTEZHET OHEZEITLIETH
Y, EBWEKTEFIAR. EABLEtETFREBICZEENS, . &
HETERINTWVWTE LW,
AFRICAVWONIEAMEESIZ. EAEMET IMELEIIETH
Y, EBWEKTEAITAR. EFHELEBEtEABEBICZEENS, . &

BEBCTHERINTWTE LU,
AR 1. FEEORRUALEFERICEWT, FiB & EE %R\
BAiWD,

B1ik. BRELRZTOBRO—BITHY. LEBOFT (4) OERICH
Y 2EAETHD, M1 TIHIEABEES. RAEECRUVEFHREE7H
BHHEEBF TH 5,

Bl2id, BRELRTFHITOBRDORNERENDOA NI LRTEAET
Hhd, BRELZTIICERZMMT &, BBINLBTFEABSICET
(e”) P BREBINLEFAFEABAICEFR (h+) NMEAINS,

FEWTEFRUEAIG. EBEIIREANOBIEBRETHD. BETFTHEEE
7. EAEZEBS ICTFNThENEI NS,

REBEICRENBOICBWTHR >LEFEEAI’BHER LTHEFNEL



WO 2017/164093 24 PCT/JP2017/010825

c INSHMERENSERREBICES & XICHRET 25 (B - ) Vi)
LZRIALAERARTFNS. BRELRFTHS, M2 TIREAFABS4 NS
BEFEABS L THEMBEEEF TH 5,
[0107] <EBFEEMAD

EREEYRICEFERTICE. TTEBLSEBBEBICETNMIAS
NBZZERNFDE—BBEERDL, TOEAMMBE LTI 3y MF—8RS
ERNYRIVEAD2DODNHONTHY . BREEBRIEAINLEERIL.
AEBBEICNMNTOSNEABERZRSAEV T TI74+—RELTHRYEV TR
BARITIEILEL>TERDIEND I &ILRS, CORDERIEA — LR
TR Fv M RANCD > &> EEBRHIRER (SCLC:spac

e charge | imited current) THY. ZTHIEXRR
ICRLEEDICIRED 3FICKILAEIT B /-0 B MEEER DIRE XM ER TR
FHIER 50,

[0108] TRERHIREREx (BF) 2/ (BX) 3
REOBEFT A AT LA PRPAEBICEVWTE, BVOBEETH A m?2
DRERZRIVEND DD, 1BHLYDEREIIEELELEOnmllTF
ICLAUTNIERIL LW DTH S,

[0109] C OB, BEBERTICETFERTEWVWDI Z&IE. EEMOL UMO AL
ICBFEEAL. TNEBODFAEBLTWK ZENERE LD, B
FEEMa? (UE, EFHEMBEEER) BFE. BETI0FE0
BTLUMONEET ZEMUB L ERETHIEHNEEZETHY. COERY
ATEFORNADEDLSD EWVW> THE TRV,

[0110] dJaabb, EFE2ZITANDIHANLAKEEN L. ESTHD I ENHF
FLWwZ EIdD), M) TPV —ILVERSZVEEIRRFOBWETFT7 I/
H—EHNS, EEBTLUMONRZMBIERVERFERY, HD. KD
RRTHNOHZ3DOREEIEs p2HBETHDOEEA120° OFEES
ERBID, BFORYEVIBENICSEVWTIR. 2TOERLADEDS S
ROUENHEZR>TW5S,



WO 2017/164093 25 PCT/JP2017/010825

[0111]

[0112]

[0113]

[0114]

CDZEIFBRICTFETEZIETHY., CNETEMRE LHOEFHEE
EELTHEHE L OMRFLHZ &N, TNEBEMIFTTWSEA, BB
7 —=ILRSVDIFE, LEMRLTONRy XV JEFNIAHET 2BF K
YyEVIIERETIEHZ2EOD,. BEES (0010) @ (1) TRLE
£, RURBEFEENKRKECIL A ZIBEEOREZBHTZIFPT L.
FTIRDEs p2HENSs p2DESIY RBEER>TLED £HIC. BE
R THETREENZLLETLTILEDEVWDAREENH-LDEER
TH b,

—H T, ARBOE#MTHY, KRUELENTHD3ET/ FHRY Y
IbE&WIE. 3DODEERT ) v VICLBIANLGMRE, BRETLEANODE
FHREVROBAHICE>T. I TIV—IVRZIVORIRREFERKRRFD
EEHEHN 1. 4 BAUTETEL R >THY., 2O ENEVWLTEES
5 (0090) @ (bB17) OFEBENCNETORIRILENICEER
BWEBE & RY . RREPI A ZBEOHELZERTEX 2L TICEIEI N
b Eao b, EROMN) 7)) =R VOEBWETFRY EV Tt
R LT E, BERNTOBEFERECKRTEZUMRMICINEIL 2. FE
ICEEDLVWEFEEMBTHDEWVWA D,

CHSMRD

AIEICERBA L2 & D IS, AFEBPICEETDEI MY T Y —IRSVids p2itEs
BWRILTHRETESLENTH D, TDLDH, WHERDET Y —ILEEZRD
REFIRFEIEALBEICBWTH, £ 3DODEBERENE—TH->TH
BER>TWTH, EXMICLUMORKRYERFLICAEBEL., LUMONE
HI27)—IEICEET 2D, BIORMEOBNANDOZFHEIFRC
TEHEREQY, FEEBVs p2Z2R O & LR TFREDRLS, FIEL
TORF (RRPIAVRALEDERFEZEHR L TCIEBENDERAREZRYD
UTBERNLRIERDZD) TERELIE S,

e, AIMTCHBALLEL DK, RVRRFLEZEFIRYEV BT S
=, BHELRTFICLEBICELTERNRN. 20 aRI =M



WO 2017/164093 26 PCT/JP2017/010825

[0115]

[0116]

[0117]

[0118]

METHD I ENL., BAEMBICAY >25EDTH D,

THIC, 3207 —INEEZEABREEOBREICTEZIERET, &%
KN R—5—MMEERIRT D& ETETHY ., ARE LARAMH &
L TR FEEETVWRTWMEEMETEH S,

EBRICUTOF XA EITIE. MY T —ILRS V& BHE L DFX
MRHTIHA LRmAI BT TV S,

http: /. onlinelibrary. wiley. com/do
i /10. 1002 //adfm. 200290007 /full

J. Mater. Chem, C, 2015, 3, 9122-9130.

Chem. Comm., 51, 9443, 2015.

Angew Chem Int Ed Engl 2015 Nov 1
3. Epub 2015 Nov 13,

I LIS, UTOFEBHFXHICEWTE. MY TFTY—ILRSV%ELUMORF
FEEE LTREBD. IBICALNSNY =R TN TI/EREDET
HEEEZDFRICEATSIET, BREEELERY (TADF) 2172
EICERMLTHY., WINOXEHTEEROBKE LETICHWT., 45
BYELETFUHET SRULED CBEDRAFENLTIEE %AERRR) FE
IKEWREADEREZRFIETVWED, 2 TORRMICENT, REHFMDER
I, BELLLMEEDOMN) T —ILRS VEHEODFAREDHRBIHH
725, HIFRLARILTIRERT 2500, TEERE L TOERIGFARES
EZibhs,

J. Mater. Chem, C, 2015, 3, 9122-9130.

Chem. Comm., 51, 9443, 2015.

Angew Chem Int Ed Engl 2015 Nov 1
3. Epub 2015 Nov 13,

(EARBIME (KX Mes¥) D

REHAEBICRK—1Y FNOFERFIRVIRINF—EEFELTHVWOLNEEZ
MeE#iE. BRI, BFHEELEAGEETOINMIR—5—HDHL DN



WO 2017/164093 27 PCT/JP2017/010825

FETHD, TORTIE, RIREAMBE LTERET LI R—5—MHD1t
BMPTADFHEDLEMERRA MEAHE LTES L ETRETH S, 1=
L. RAMAEYMORE, M—RERBEZHIR T2 1 DD®ET
HBZEMNDL, BANLHBEREIIFEINAVL. BRITVINRLLTEH
BERETREL (KT k) LTLES>HEOP. ERMERICIFI TP
FHATLYIREEHELTLEDEDIR, RAMEEMELTHESI I EN
TIRW,

[0119] CZOD&IQFE. ZLORAND FORIMRRAY v VJIRRICLDBDTH
52ED5,. DFOERBOMEBICILAEEHOEREZEAT S I & TERM
TN, TOLDIBRDFRARXAMEYE L THFEIER T2 I ENTE S,

[0120]  {FBHEMRD

BEEMH SR FEPEEMIIEANICIEEETH DN, s HELELE
MORICIE, 2 FEOE#EMEZEL. Fv ) T7ORY EVIBRBNERICKR
Y, $EFEEERTEEMERZCHLNTWS, RS EYPRRYFA T
TVBRENEDRRBITHY., NITV—IWRZIVERVRREFODZEDPE),
BEFESRLBFREICIYFEREERTHBELNHIN. £ DFE. KD
FRRTICHT 2 RZEPILA RIEEOREICTHEEF LTS OIS, )T
V—IVIRS VD7) —IVEIE. RURRFEIGNICERT S LD LEBRE
CBIZE MOASFLRS VPRI R-—2-ETzZIRZI VDL IC,
ROBRRTIHEET D7) —ILEDA I MIICIIFENICESWEBBRE AR
HHZEMNFEAETHY., COLIREERETIE. LUMONBET S
RURBRFERVRETOERABMNTLEDIZO. MV IRFPeATO
vy v avBOERABERO n BN S LTHWSICIEBEESTE
L. T2 RAE LA,

[0121] LALAAL. AEPBOILEMEHORRIETHSD. M) TIZILRZVOD
B3ODTIZNEHNLTOFI MITBRERTICL > TERBINABRRS T
ERRSIET/FYR) VBRBRERTZLEMICEVWTIE, EDs p 2
DY (AI5FEEDOHIEY) b, HRPILAEEUHBERETRVRERET



WO 2017/164093 28 PCT/JP2017/010825

[0122]

[0123]

[0124]

[0125]

DR % BT 2 BENDWH, ZIEEWICEL > THRINEEREXISE
EMICEVWTIE. LUMOAEEYT 3R VRRTFEDOEHENEL 2580,

NnBOFEEMERT LDICAY, FEEMBRE LTHFEICERT &
NHBEE A, Thid, TNETIKEELTVWERIHTREICEETSE
BRDREEMORTIIOTORRETHY ., EXLICHHERALIZAZIA
RERETH D,

(RFEBPOEFRMILEY)

AFEBOTHEBERRVRIZ. LEMRIVRRERFEIDOFEHEREEHN. 3
DORIR—RFZRBEEN L THE L n HEREVRIEEWTH> T, B
E3DDRVFR-—RABEOFESERS. £2T1. 48AUTTHEZI %
BHET 5,

BFEBRESE LT, BFERRIEKRERE (7)) - E) RUOBEHRERE
HEaBFH2ENTES,

FEBRRIEKRZREE LTE, 7z & p—2007 L& XY
FILE, MUIWE F2UNE FT7FILE FURNIILE PXLZIVE
CTEFITZILE JNFLZIE JxFUNIIVE A VTZILE,
ELZIE ET7zZVIINEREZREITLEIENTES,

FEBRERRES LTI EVILE EYVIToLE JVILE, EO
DIVE, 1IFVVIE RVVAIFTYIE ESVIILE ESY=
WE, NUTYYILE BIZE 1, 2, 4—RYFPYV—IL—1—AJLE,
1, 2, S=FIYT7YV=I—1—-AVERE) . TFHVVILE RvVH
FHVYIE FTFYIVILE AVAFHIIVILE AVFTVVILE, 7
SHZLE, FIZIE F/VILE RVYTVILE IRV YVILE
CRUYFIDNE, IURVYFIZDNE AVRYIVE, ALY ) IILE
 AIRY ZWE, ITHTFALRYVYIIE RIBALEY ZILEOHILRY
VEREENRT ARERTD 1 ONEBREFTEEIHL>LHEDERT) . F
JEBYZIE BEVIIZIE MN)TIZIE FFVYZIE U4
SUZIERBREERETHIENTES, CNOLDFEHRERIEBEREZALT



WO 2017/164093 29 PCT/JP2017/010825

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

WTH LW,

EFEGER., BEHKRIEKRRE (7V)—-IE) THEZENHFFELL,
BOTERIVREFEIDDOT7 ) —IWEEBENLENITY—ILKRZVT
Ho>T, RIEE3 D207 ) —IVEN, B—FEALICEFEET S tHERKIRL
EBMTHDZ EPFFE L,

IS, MYTYU—ILRSVIE, 3207 Y —ILEDKRYERRFEHEE
TWHRREFOBBMAINTORTFICL > CEBINHARRESEE AT
ZEDTFFELW,

AFOBRFELTE. ATARFOA-—VYRTHLRIERFADEFH
E#sRMrHY. 3DODRIVR-KRBEDOHESEREN,. £T1. 48ANUTF
IKTEZHEDTHNIE L, BREFRIZERFEFNIFH L,

ZD&ObEME LT, Fie—mxX (1) TRINZBEEETS MY
FY—ILRSVTHDIEDPFELVL,

[1£18]
—ag=(1)
R,

R4 R3
X3 X4

Re B Rq

Rg X2 Rs
R; Re

(—f&= (1) . Ri~Rgld, ThENMILIC. KFREF. HRT7ILF

WE, BR7ZINFIVE, PILAFIE PV FFIE TRXTFIVE ¥
TI/E FILVXLTI/VE TYV-LT7I/E BFERRIEKRREXITE
BEERBEERT. X ~X3ld, ThERMEILIC. NR,Xid. BERRTF
ERL. PRCEB 1 DRBRRTERT., Riold. KERRTF. HRT7ILF
WE, BR7ILFIVE, BEERREKEBRENEIEERERBREESRT, )
HRZILFINEE L TR, BEHTEDRLTVWTERW, FIAIEEERT
IWHFIVEE LT, AFILE, IFILE F7OELE TFILE RVFL



WO 2017/164093 30 PCT/JP2017/010825

[0132]

[0133]

[0134]

[0135]

BEXEAFIVINERENESFOND, DRRTZILFILEE LT, 41vV70
EILE, AVITFILE sec—TFIE tert—T7FIE Po/n07
OELAFIVE, 27070 IFIVE, /07 FILAFILE >0
TFIVIFIVE, SO0QRVFIAFIVE, OORVFIVIFIVE V0
ONFUIAFIVE, XETI7ONEFIINIFIEREEREFEIENTE
%,

BRIRZILFILEE LT, Y2070 LVE, >o07FILE >ryOR
VFIVE, 2 oOANFIUNEREB I IONTFINELGEEREIFLENTE
%,

FEBRRIEKRZREE LTE, 7z & p—2007 L& XY
FILE, MUIWE F2UNE FT7FILE FURNIILE PXLZIVE
CTEFITZILE JNFLZIE JxFUNIIVE A VTZILE,
ELZIE ET7zZVIINEREZREITLEIENTES,

FEBRERRES LTI EVILE EYVIToLE JVILE, EO
DIVE, 1IFVVIE RVVAIFTYIE ESVIILE ESY=
WE, NUTYYILE BIZE 1, 2, 4—RYFPYV—IL—1—AJLE,
1, 2, 3—=MNYTY—=IL—1—-ALERE) . AFHVVIE RVVA
FHVYIE FTFYIVILE AVAFHIIVILE AVFTVVILE, 7
SHZLE, FIZIE F/VILE RVYTVILE IRV YVILE
CRUYFIDNE, IURVYFIZDNE AVRYIVE, ALY ) IILE
 AIRY ZWE, ITHTFALRYVYIIE RIBALEY ZILEOHILRY
VEREENRT ARERTD 1 ONEBREFTEEIHL>LHEDERT) . F
JEBYZIE BEVIIZIE MN)TIZIE FFVYZIE U4
SUZIWEREERETEIENTES,

IhSDBHREARG. FROUBICISICBEREEZBLTWVWTERL,
BZIE. 7zzILE, EVVLE, EO—LE FIDLUE JULE A
SHVYIE, EUVUIIULE ESVIE BUSFILE N TIZLE
REDEEEE. RUTNOLINISILES LARESEERE (XX +7



WO 2017/164093 31 PCT/JP2017/010825

[0136]

[0137]

[0138]

[0139]

FILE, F/VIWE AIFVIIVE AV ROMIFVIILE 1345V
AIFV)IE IRVIYFIDNE IRVYTYLE FHEIRVYD
DIWVE, RVZAZIFTTIVIVE FFVVILE RXRVVESTVZJLE QE
) . TIFIL, DETILFIL, SoOFILFIL. TILTZIL, FPILFZILAG
EDREMGE. Y7 /B, FILAXVE TV AFOE TILFILFS
B 7V-IWFAE T7I/E ANKZLE TIVILE IZZAFILE 7

LA RE LS VE, REOEBBRE, JvRFEF. EREFLLEONOYT
VEREFRENBF LN,

CORTREFELLAVLNTWVWION, FIREELRE (BEFEST
) . BBEARE. Y7 /R, TILAFVE, JvREFTH D,

LTFIC. ARBOLEMORRKA L, KUK - RABEOHSERRT.
T, AERLISIFRAING [R—4—1 Ole&WELT. NV TFY)—Ib
RZVD3D2DT7Y)—ILENSIODOBRBRFEFZNLTERLLELEYMS 1 %
BEFE LTRT,

B, RUVRRFIHET DI DORRRFOMEZRPEICT S, &
BEWICC1~C3DES%EM L1,



WO 2017/164093 32 PCT/JP2017/010825

[1619]
BlIRAE S - B—CHE S EERE (A)
&2 i 5=ci | B_C2 | B—c3 | "=~
! B .47 | 1.47 | 1.47 |#x=zm

(B3) o)

N
34 148 | 1.48 | 1.48 |&seom
B

N
15 1.48 | 1.48 | 1.48 |30
B

N
St 1,40 | 1.49 | 1.49 |s=m
B

[0140] ARBICHRZIEEMELUTICART 205 AERBIEINSICREIND
D TR,
[0141]




[1620]

@Q@E “’,

& @

e eeNet A@J@*

% e

[0142]



PCT/JP2017/010825

34

WO 2017/164093

[1621]

[0143]



WO 2017/164093 35 PCT/JP2017/010825

[1822]

19

21

23

25

[0144]



WO 2017/164093 36 PCT/JP2017/010825

[1£23]

27

[0145]



[1624]

SO

P4
=2

4

o

o
&

O

~
(3¢}

e

@m 0

e O
@ﬁ@ 5

[0146]



[1£25]

g%%

| %ﬂiﬁo

O Q.

J 7L
oﬁ;@

@ﬁ =3
o Yo

-
@Mﬁu

ﬁgo

Q@@

Qo

oL
2



[0148]



PCT/JP2017/010825

40

WO 2017/164093

[1827]

58

57

56

59

62

61

64

63

[0149]



[1£28]

[0150]



WO 2017/164093 42 PCT/JP2017/010825

[1£29]

70

Aoy
008

[0151] (EHBOIEESMDERRD
MUY —ILRS Y OEERER. TiRa—MRRN (2) TRINWSBEEZE
T5M)T7 )RS VHEFRERAVWTTRE—HKR (3) TRINDIEEE
BIBRN)T)—IRSVERET D ENTFELL,
[0152]



WO 2017/164093 43 PCT/JP2017/010825

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[1£30]

—fig=X(2) —fg=((3)

(—% (2) RUO—®ERKX (3) A, YRUZIE, ZhENMILIC. KK
BF. XFIEXEFEROFEOREEZRT. R11~R yl&. ThEh
WILIC, KERERERF. HRT7ILFILE, BRT7IVLFILE, FEERRIEKRRE
X3 FEHERREEZRT, )

Rii~Rold. —x (1) TRELER ~REAKTH S,

YRUOVZTRINDE FOFCEDOREEE LTRANKZNVEZFIL
CAWRZENRTES, HTE MY A OXI VY ANEFT— MESFEL
K YHRKERRFERL, ZAMNYILAOXS VYV RIIEF— R EERT C
EDTFFE LW,

COENERZEIZ. T 7/ F YR VEBHSZEILR /2L D BREED
&t (—=xX (2) ) ZAEL. AEMORRLTWBSED%Z. DFW
RIERIGZFRATZIET BREFTTY vy PIhk—HKK (3) TKRX
NZARPOLENER/DIEVNDIEDTH D,

AFARARERIGIE. XKRBERERIGZFHAT 2 & BIE, EROBS
HOBERINLEFFELL., TOBE. 2D00BREFEEVCEREON. —A
e ROFCE MAZE FOFEDFREEETEINENDH S,

e, Tie—M (4) TRINDIBEEEET2LEWMERBVWT TR
X (5) THRINDFEMNI TV —IWVARSUVHBEREERETSZENMIFFEL
W,



WO 2017/164093 44 PCT/JP2017/010825

[0159]

[0160]

[0161]

[0162]

[1631]
— a3t (4) —4E5%(5)
TU
Rz (I)é Rog
R21 Ra7
_o ) ) o.
T U
SO R
R
20 R22 Rz; Ra2s Rzg 28 o o
Rz Ry Rz7
Roy Rzs
R24

(— (4) RUO—®ERKX (5) A, TRUVUIE, ZRENMICIC. KK
FBF. XFIEXRE FOFEOFREEERT, Roo~Rosld. KRRT
BERTIVFLE BRT7IVFIVE FEERRIEKZRREXIIFEHEERR
BE&EKRT, )

Roo~Rogld. —x (1) TRELER ~REAKTH S,
TRUUTRINSG, E ROFOEDOFRERE LT, XFILEIRILKZ
WEEZFFLLAWSEIENTES, ADTETRUVUN, EHITAFILE
HRTIENMTFFE LWL,

COEEREKIE. 32007 ) —LEIMBERFTT )y IIhTVWEI—
FTibEew (—%=X (4) ) 2HABL. BEeMERIREETIHELR
WEHTIDORER-—FRVRBELEHHRIN, 72/ FYR) VERHISZE
IR 7L D BEBEDILEY (—BX (56) ) 2B2EVWHIEDTH D,

—BX (4) FORGOBRETOBHRER. HIBRBILBEREELS
ZABERL,. BINERAERTELBER|RETHDL I ENMFFE LV,

(EXL0MALEH)

(BHBELEF

B L7c & DIC. BRELRFICSTI2EFIAMBLEFHEME. &
VEFHEASBEIERITNIEALQWVWELEE (KRR MeEY) ICHE
ATESM, FOWLUMOEMZFMABLAR—ILTOY IR E LTHER
THIENTES,



WO 2017/164093 45 PCT/JP2017/010825

[0163]

[0164]

[0165]

[0166]

g, RURRFELZLUMOBESMIE LAAHOMO-LUMOE#
MOBRHEEAIRNLE. TORRRTH 2RMEIGEERY (TADF
) MEIERIBHIOEAYE (KR—IY FXIEIIvd—HEW0D) &LT
EITEHTE, IHIKENLICHBOR—NY NERMLT, BAETORS
VRELTEDI CEHFAETHY., T, BIINAR——%KA MEY
ELTELER=WNVEPYUHR=RV NREDKRAMeEHME LTHED
ZENTES,

(KIEEHMD

B3k, NILIATFOVY I a VvBOERNEERRTFNIORDI VY
TIVER (NI oAFOTvy> oo avEDN 1 BOEK) DOXGERDO—HF
ERTMEBMTH S, M3 ICEWT, NbiAnTOdv vy avBOEH
HEEHMERT 101, ER110—AELIC, EREBL Bk 12, ER
BIEE1 7. NI ATODY VI a3 VEDHEEHRER 4. EFHEEE
(XIFNyT77BEB WD, ) 1 8RUHE (FBBHR) 1 3MNIREEINT
Wa,

ElR1 1, BREBINAERER1 2, HELHE1 4 RTEHE 3
ZIRFETHEMTH D, ER1 1TRIDOSHABEREIND AN ARNT H5DT,
ER111E, CONBERINDIHZEBIEL I ENTER TS5,
COHMBEMIRENDORERICH L TERREBMTHE I ENMFFELL, &
T 1iE IR, A5 RERCBEERCENBVLN S,

HEEWET 413, AIRINF—2ERIIRIF—ILEBRTIETH->T
. pBUBEAME S n B BAMBEE—HRISEA LA IATOY Y Y
V2 avBEBLTERINDS, pBEEERIZ. BRNICETHSE (
RF—) & LTHEEL. nBfBHEMBHE, BARMICBETERR (7o
4—) &ELTHEET D, T, EFHEARUVEFZERHIE. “HZIRIN
LIS, BFHREFEISETFZERICETIBHL. EAEBEFORT (
BROBRARE) 2ENT2EFHEARRVEFZER THY., EBODLD
ICBICETFEHR-EHD2WVWIFZERTE2HDTIFAL, ARBICE>T, BF %



WO 2017/164093 46 PCT/JP2017/010825

[0167]

[0168]

[0169]

[0170]

HEHDZWREZEITHHEDTHD,

B3ICHENT, ER11ZNLTERER1 2HA 5 ARNINLNIE. KB
EWE ADNNIANTOAY v V92 aVvBILBIT2EFSRAHDIVEE
FHEFETRNIN., BFHSEISEFSEHRICEFHIBEIL. EFEE
FORT (BRIBIARE) PEHRINSG, BELALERIE. REER. flx
. EREB 2 &1 3OLEERBIRLZBETREREE1 2 &H
M13EDEMEILL>T, EFIIEFESEFEZEY. TLEAITETFH
5@FE%ZEY. TNThELLZEBNEEINABRI/IREINS, A
FEHREME 1 2 DAEEHS B 1 SOLFEEBLIYEREIVWGEETIE, EF
IEEBREME 1 2, EFIFNR 1 SAEEINDS, 4d. TEFHRORNMD
HEghid, EFECEARINEREARICEEIND, /. EREHB
2B 1 3EDEICEMENMNTB I &ICLY, EF &S EAOEESA A
#HIdEHTES,

AFEBOEMIE. M) TV —ILKRSVE., BICKRYRRERFEOEREARE
WwWZeEnh, BFREEZTVWPTWMEEMTH S, TDLH. KXEBHL. &
YUbTEBRABERTIE, AT7020+v 202 avBOnEMEE L TOEA
DEMTH %,

BZIE, BRELOLSIKnBEE pBEEZEEL TadATOY v V)
TavBXEBEL, AETHRI14ICnBEYE pBLEYEAREFEIH
. TOBEBEBEICLY p / nREOEBEZBAIEZ/NILIATOY YY)
avBREERICHHEATE, siEd/NIbIATaOY vy 72 aVBIE, p
MBI R nBEMEAHITELFINAORDIEDTE. E56 0D FHR
NoR2EDTHERAABETH S,

(SO R%5

AIsE. ABEMERUCERANL. nF v RIVEREED NSV IS ME
ELTHEICEDNS, AFEBOLEMIE. RORETFORLICILAEEMN
BRMEEFLACTEH, BNICREICRYIRA D EA/HETHY . 1FICH
RIARE & > 1B B IERIEE B 3 O XIFOHRD L S I DT EEHRD T &



WO 2017/164093 47 PCT/JP2017/010825

Do, BREIEZIEICIYILICHTFETORESWRSREIN., LY
BEREFTNAAMBPERE, CZOLIRBENS MNSYVRYICERT
1A, AFEBOLEMEEDFTHH LY HELTF. BICHTHEOEKS
FTHBDZEDTFE LW,

[0171] (BB - ERBEMEEER)

AFRBOILEMIE. RUVRRFOEFRZHMICHRTIEFRY EV VIR
ENBIYPTWNMEEHTHY., ThEFTEELZERLLBEICK. EX
MICETFA2EETERELD,

[0172] F/. AEBEOEEMWIE. B0 s p2EA S, TEEEFED I EHNFBHTH
M. RIEFYFEELIKIIEFARORIRRETNGFEET S0, L1 XER
MOMEET 714 =71 —DE<. EFERELPTWTILA)EBRTIL
HY)LEEE. FTOMTIFEPHWE. —v oL, gk ANV NQREDEERE
DORMXITEFICEL>T, EEHICRZEDEHY., ZEBETEELEY.
HEIELY, XEAEBEIELEOLICEZEREZTBE T 20 EDEMICELY
. REEBPEREB, FEBUEEBREICEATLIIEETES,

[0173]  (ARBO MY T Y —ILKRS Y OBAMEE REME)

AEBORADERIE. ChETEBIEENIEEWRT YO vILEdb
DD0%H, TOMAM, I, ZRH. ®mET. BEREOMEE. FOETFT/NA
AWEINZIRIETICEWT, AXRFESHY ., £<KEATET VWAL
R T)—VRS V% ROR-KEREORESEREZETIEVNIE
AN DEEMRERFERICLY ., RO MY T —ILRZ > &Y HIBERICT
AL EELEEDZRETE LI EILH D,

[0174] Ff, IhOHDEEMITEERMEDNHY. RUOR-KRBEDRBOIERH 1
L ABALUTERET M) T)—ILRS VY THZEHIE, TENICTHAED
MLEL. ™D, ROKRECEVHEOETEEME. ETFRSIMEREL MK
AENM, BEIXEHGAOBERBARICLAZRDS, TRETIKRVWAREA
RiTESTHY., . ThETICHEEZRLDVWAENLRRATHL WD

(o)



WO 2017/164093 48 PCT/JP2017/010825

YNl

[01756] LAF. EfZZET TARRPZEFANICHAT 20 AERIZINSICR
EINDHOTIRABWN, 25, ERFICSWT T8 X T%] OFRT~EH
WD, RRICHTY AAVRY TEEER] XIE TEE%] 2X7,

[0176] AFEBOILEYMB3I%#F5LHDIC. UTFTRT3ID2DIV— M EERL .
INLHIEETBIDFIRGEE LTENETNRDOMNY 7RSS VEERKRER
BEL. 3D 2HFRT 1 AFOAFRRIERBICEY. BRIEEYERS
5EWVWD2HDTH D,

[0177]



WO 2017/164093 49 PCT/JP2017/010825

[1£32]

AHF—L3 (EL81)
3 R’°\©/X X o~ ! ne
+BX3—>T B | ——»'B'
0O X O
R
AX—L4 (LLE)2)

M M
ReReh Y
R. .R
0 o)
Lo T OO0
X X
15 .

A ¥ — L5 (EHEHI1)

[0178] 1. LEEXfE1T
<RAF—L3 : INFORFARARICRBZITOIETENINZERT B
— k>
AFRBPLEEMB I ZENT 2DIC. INFAODFREIERIGETD 2 &
TEMZEKT 5 TREDI— b aEHAlc,. INEFHROLN) VRERFTHBL



WO 2017/164093 50 PCT/JP2017/010825

BILEMP 1 52EAKTDLDICHEINTWBIL—RESEICLEBDTH
B,
[0179] [1t33]

P1
JON
0
Ax—L3—1
X
F (o) o
F (o] 0 BX,3 (0] F
B3—1—1 FoO
0
F/EFLOH Q\
Deprotection OH F Base 0 o
- [i holl @ﬁ
F HO o

F
OH 0 cat. conc. HCI F o 0
+ | -
dry CH2C|2, —40°C
to rt, over night
B3—1-—1

14 eq Y. 92% (Isolated)

[0180]



WO 2017/164093

51 PCT/JP2017/010825

[{b34]
AEX—LA3-3
B3—1-—1
BF; - OEty in dry
n-BuLi 1.0eq Et,0 0.33eq
» No Reaction

dry THF, dry THF,

—78°C, 45min —78°C, 3.0h

crude
dry THF, No desired product
—78°C, 3.0h
to rt, over night
H H
BBr; 0.33eq F o) F (o)
> “H + “THP

dry THF,

—78°C, 3.0h

>60% >20%
AEx—L3—4
Br MgX
‘PrmgCI 1.0
F oL rvig eq F oL
dry THF, —20°C

to rt, 35°C, over night

BF3 - oEtz 0.33eq crude
>
dry THF, —50°C, 1.0n  No desired product
to rt, over night

AFERPESIE, TRSEROESZILEICEY OHENREINLLLEYD
B3—1—-10&8KETV. BEMPZIREI 2% THL, HWTIDB3 -
1-1%ZE”MELTn—Bul i ZFALENIRYVIMERTTYY Zv—I
AZREZFBLEN)IR)ILEERAZEOD. WITHhEBEHMEEKT D

[0181]

(\:_ ‘i?%@b\j fCo

2. w2

<RAF—L4 : 2HFORFARARICRBZITO CETENINZERT B
— k>

[0182]



WO 2017/164093 52 PCT/JP2017/010825

AFRBILENBIZEKT 27DIC. 2HHDORFRELREZTI L
TENYMEZEMT 2 TR0 — b eEdl,. TN TZZUNRZ VD3I
DRTOI7I=ZNED2, 6 —ELE1, 1 -IXFILXFLUVETER
L7zt bEMB 3 a &MY 2HOICHREINTVWRIL— M E2SEICLE
LDTH D,

[0183]



WO 2017/164093 53 PCT/JP2017/010825

[1£35]

.
e

AF¥—L4—1 H

_o OH _o Br cat O o
+ —

B3—2-2 B3—-2-1 B3—2-3

as
o]
/

iPro, __OP
B

r
F F
F
X X F 0 o
X, _0 (o} 0 B
— — -
o

B3—2—4 B3—2—6

F—[ j——F /E :L
Deprotection HO OH Base 0 o
O
o
B3

¢

o0 T X
(o]

AFx—L4-2
/O Br 0 OH
o
2.0eq
B3—2—1 B3—2—-2

HO H 0 OH
CuCl 50mol% \©/ + \©/
Dipivaloylmethane 10mol%
Cs,CO; 2.0eq -

dry NMP, 120°C, 22h <5% B3—2-2

B3—2—3
88%y. (Isolated)

[0184] B3—2—1&B3—2—-2%F8& L CHAEAFIALTENLEYB
3_2_3%éﬁ£b7\:0



WO 2017/164093 54 PCT/JP2017/010825

[0185] [1536]

L
@ S
" 2 N
& K ") s £
LNIE |
m s
/ | E‘:
e b S
I Y @ :;.
o

}

d
g|ew
2LE -
o|RD = <
= B |
2lrs o~
OlE 3 ] |
R = S
r -
g 5 @
f w 1 (]
\
S — |
-
U'p""
Lo
w g°_:'
S| Lo
5 N
Q|lpt
~ c|o 8
g o
1k
ST
- 7
= T
S|TS
mikE-
&l
©

F

ASheH
B3—2—-3

F

AFx—L4-3
Br

[0186] ®mWTB3I—2—-30DYFAELRKBEITVW. RIGFEAFEB3I—2—-4 %
EELAE. COBRRBICTI—7O0FT—2, 6 —C7)0A0RVEVYHISE



PCT/JP2017/010825

55

WO 2017/164093

B3-—

6—-T7)IA07 =)L) ROVER,

Bxhivqvy Ol (2,

2-5%®m ML TRIGHEAKRB3I -2 -6%71 7,

[0187] [1837]

:_uE
HO Io HO HO _._O oJ s ‘yog
ulew _x.mV aoen .Aoonw.v xnjjad

o o ok
Y

(%65>)a0en aoel)

o] HO
o o 9s ‘ygi ‘Y
ns ‘uge ‘WO} O,8L—
‘0,021 ‘24iNg Aip LaPHo Kip

WeN Q ded @ Q S

HO _._o o. o

Q.+ AL+ o
HO 0 __av 2,0vL ‘ING Aip

:o\MHHu/ mwuu” Hﬁﬂmu mwuum Hﬁwuu bag'y SAWHEN

HO HO O o,




WO 2017/164093 56 PCT/JP2017/010825

[0188] RIC. RISFHEAEB3I —2 - 638H T A<, RIEDDFREL
RGERFTZEIEIC L ETTFMYDLER (KRYAFILDYL) T3
K (NaHMDS) #HfB LA M PEOBRRERVTDTFREBERGE R
HlehS, BHIEE O hAah -,

[0189] #MEWTILA RBBTHB MY AFILZYIAIFY—IL (TMS |) THEIR
BLEE Cs,CORVT IS TFIFTUYEZDLTILAY RN (TBAF
) FRAWTHFRRERGERA. TOER. FANREIh, BEMNYB
SICEWEBEEWAZLEYMORMEZHET 2 ENTE

[0190] ZFTREEZANFIVENLGVYINI—FIEANEEERETDLHIEELE

(o)

[0191] [1£38]

AFx—L4-5
TBDMSCI (CH,Cl, solution) 2.5eq

| |
Imidazole 4.0eq
HO o OH DMAP 10mol% -
dry CH,Cl,, 0°C to rt, rt, 14h, stir.
B3—2-—-7 | |

.0 o o.
U

B3—2—8

|_ J< 92%y. (Isolated)
TBDMS = "L{S'\

[0192] B3—2—-7#%#EB&EL. tert—JFILAF)LrO0O0VSY (TB
DMSC 1) IC&LYOHEARELLLEMB3I—2-8%58m L1,

[0193]
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6 —T7IAOARVYEVNS
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[]11=}

RAIC1—70F— 2,
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D
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6—r7)A07x

Bxhivqvy Ol (2,

2-5ZBTILTIRBFEEKB3I -2-10%1%,

[0195] [1b40]

urew aoesy

o} o}
+ +
l
HO HO HO HO
upz ‘0,0L ‘4HL Kap

(o] o) -
+ bag'z dvdl
8 8

HO HO OH o_ HO HO O
sagl sSWagl
ujews adel) adel}
0 o) o}
+ + +
I I
HO HO HO HO HO o.
swasal
o o urz ‘0,04 ‘4Na Kap
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[0196] RIC, RIGFREAEB3I —2—1 0 BE T &<, RIBOHFRE
ftRibE®RESTHIEICLE, CsFRUTBAFZBWIIRRERVDF
NRIERISZE AT, TORR. RICEREN S CHERETE. X MFVEOD
FRIRELYBEITLPTWVWEDICRASZD, AL LTEXRD TR

[0197] Lb&HI1 RULLEBI2 TRLUIL— MIEWT, 2FRBERIGHNINERR
CETET. BREEYMB 3ORMT SERNINAA >EEZERIEUTOL D
ICHERIND,

[0198] X MFIEDLIYIINEORREFICEWT, T vRA T VR EDKKEN
RAICEFEY 2%BE. RUVRRFIZRZREE s p3EO7— MEFZER L
2%, INIKHWRIVR-RKFH/EESIFIIYELLRY, PO THEOREKY
RUROHEENETLTLE D D, BEMORIEERIIELONGD >
DEBHLND,

[0199] [1k41]

A&—L4-8

[0200] 3. ZEHEMI1

(&)
<ZAF—L5: 1 DO FRELRINEITD CETENYEERT DI
— k>

AFEREEMB I EZEMT 5D, 1 BDIOAFREERIGZETI I &
TEHNYMZEMT 2 RN — hEEHM T,
[0201]
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[1642]

AF—L5—1

_0 I H0 OH | o
et
H H H
/ijfjfj\

B3—3—1

Eadacacaee

B3—3—2

\0 0/ OH OH
BF; - OEt, TMSI
B(OR)3 BBr, B
—_—
B3—3—3 B3—3—4
OH OTf
Organic
szo _ base | |

B3—3—5
AFx—L6—-2

0 1 HO OH
+
O (0] OH
CuCl 1.0eq
Dipivaloylmethane 20mol%
<5%

CSZCO:; 3.0eq

dry NMP

:
: o 0 0 0
140°C, 24, stir. N - \©/ \©/ \©/ ~

B3—3—1 95% (Isolated)

[0202] 1 —3—R—3—XFFIRYEVET, 3—JEROFIRVEVEERE
BELT, fAimME*FBELAEI—FTIERBETW,. N7z LT —FL
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#®B3—-3—1%52mINETHEL,
[0203] [1843]

RAF—L15-3
B3—3—1
n-BulLi 3.2eq Li Li Li
TMEDA 3.2e
q | © o] o} o
dry THF (10mL),
0°C to rt, rt, 4.0h, stir.
B3—3—2
N/
00

BF; - OEt, 1.0eq
(dropwise = 10min)
- B
dry THF-henzene, 0 0
0°C to rt, reflux, 21h, stir.

B3—3—3 15% (isolated)

[0204] RICB3—3—1iCn—BuL iZ®FLTMN)YFAbRISEHATZE
A, RnHEFEELTB3 -3 -2/ 8oNhd 2 & &ML .

= Atgi{"&‘

[0205] #HmUWTCARYINMERIEESRAT, B3 —3—20THF RYEVEREAES
R, TYE8DBF,; OEt,&#1 09BMNTTEFLEE, FELT21

BFEIMBER L. TOBRKRIGNIE, HBRETH>IET, B3 —-3-3%IX
L1 5%TRHL,
[0206]



WO 2017/164093 62 PCT/JP2017/010825

[1644]

REF—L5—4

\o 0/ OH OH
BBr; 2.1eq
B (in dry CH,Cl,) - B
0 0 dry CH,Cl,, —78°C to rt, o 0
rt, 13h, stir.

B3—3—4 94% (Isolated)

OH OTf

iPrEtN 1.2eq
T,0  1.0eq @\ /@
(|n dl'y CH2C|2)
- B
dry CH,Cl,, —78°C to rt, 0 o)
12h, stir.

B3—3—5 94% (Isolated)

[0207] JRICBB r;Z#AWTHiiREZT o2/, — 7 8CDERILXAFL VIEKRPIC,

BBr;ZBFLTWSZ&ET, RVR-—KEREIHEHT D &0, EE

MIICHET L. INK94%TB3 -3 -4 %5155,
ILHIKB3—3—4D1D20ANRFLELZRN) ZILAOXI Y RIKRY

BREEKY (T f,0) ZHAVWTRILKRIILEICERT IR ERMSET 5,

[0208]

INEK94%TB3—3—-5%78k,
[0209] [145]

Z$_-L\5_5 o\ /o

OH OTf
Base 3.0eq % 0
B —_— B + B
0 o dry solvent,
T°C, t h, stir.

B3—3—5 B3 B3—3—6

[0210] &&IC, B3 -3 -5 zARBEBEZRAVTOFRRKKREBRRIGEZITD T
ET. ARIAOENYB 3DEMZBIEL K,

[0211] 1RE - AE - RISEE (t h) - RIWEE (TC) REZEEL TH#El
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FHEERELEZEZA, WTHORBICBEWTHDWIENYB 3 D4R %
HERT 2 ENTEL, FLAIEME LT, ANKRZIEICLYRBINE
B3-3-6btMEINL, LEDOBREZRTICRT,

[0212] [%&1]

BET ) BUGEERE t Ind [9%]

= et - R

&S | AREE | T B ] B3 B3—3—6
1 DBU 120 DNF 24 65 30
2 DBN 120 DNF 20 60 34
3 NTBD 120 DNF 20 44 22
4 DBU 160 DNF 20 73 26
5 DBU 160 DNSO 20 53 36
6 DBU 240 W | DNF 2 87 N.D.

[0213] [{t46]
DBU DBN MTBD

|
N N
D@

[0214] FR1 &Y, EEB3IAZ#FNXERTEHESN, MOEEMB3—-3—-045KHH
HITEDEMHEIEIBFSODRMHEER>T-, Thid, BH#IEE S L TDBUA,
BEELTDMF %, R4 70K (MW) #ZBWex4 20704 —
HERALT240C., 4BERBIETDZEVIEDTH S,

[0215] BlE, B3DEXAF—LDFEEHZTEICH LT,
[0216]
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[1647]
A¥x—L5—6
_0 | CuCl 1.0eq
\©/ Dipivaloylmethane
20mol%
HO OH ©s2C0; 3.0eq 0 ° 0 o
o
dry NMP,

140°C, 24h, stir.

+
%
95 N/

n-BuLi 3.2eq BF; - OEt; 1.0eq
TMEDA 3.2 eq (dropwise = 10min} ; B ;
- -
dry THF (10mL), 0°C dry THF-benzene, 0°C 0 °
to rt, rt, 4.0h, stir. to rt, reflux, 21h, stir.

15% B3—3—3 T.14%

(o]
I
o
I

BBr; 2.1eq
(in dry CH,CI,)
>

B
dry CHzclz, —78°C (o] (o)
to rt, rt, 13h, stir.
94%
iProEtN 1.2eq
Tf,0 1.0eq
(in dl'y CHzClz)
— B
dry CHzClz, —78°C (o] (o]
to rt, 12h, stir.
94%

o
DBU 3.0eq ; B ;
» (o] o
dry DMF, 240°C,
MW, 4h, stir.

87% B3 T.11%

[0217] 4. =jEHl2
(X #RE& S SRS ARAT)
BoON/KB 3 -3 -3DXMEBRESAFT TV, TOBECLH FERR
BERG/Ny Y TIRRBEBWRT 522 & T, ARBOLELEUILEEICEN,
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EEEEEICEL TWSEZ EARRD,
[0218] FILLE&EFELTIAXAMFIEBI -3 -3DXBEEREEEZRT,
[0219] [1k48]

monoclinic
F2.c
(racemate)

B3-3-3

[0220] B3 —3—3idfEmONMREICIER (c) BEFENTVWBEIENH
. BRIEDOERETHEDENCLY —HOAI) ST —HDEFIERL T
DTS, ZEIHRPE—RRRICEELTWDEEEALND,

[0221] [1t49]

TJorsion angle : C1-B-C2-C3 =21.74°

Torsion angie : C1-B-C4-C5=1212°
Torsion angie : C5-C4-0-C6 =16.36°
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[0222] BRESORLIAIE. RUVRFEFEZHROLE L TEBRREBEINTULARN2
DO7TZIIEDN, EREFNLETICREET I ETRLENTWS, Thid,
BRETNAIMICEET 2 ETIIRRREEBVTWVWEEDREEERDS
na,

[0223] [1£50]

side view (packing)

s

CH--0: 2574A
~2.664A

CH--x: 2.551A
~2763A

[0224] Ny FVJTREBICEBTDE. ANV IR—VICEWEEEZE>TWS D
EDRDMD, TP THEERISIF. CH—n, CH—p#EEER (LK
Fifae) NMBED SHERETHY. CNOSDBWVWHEEERICE > TRREEED
BEINTWEEWVWZ S,

[0225] [1E51]

(FEATH)

B3a

B-C: 1.519-1.520A B-C: 1.527-1.557A

[0226] —A. AEBEODOBIIIZLICEERTHEIROILEMTHY, FUFE—KE
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REDHEHE#IIIANTT. 48ALUTTHS (&% (0090] @ (b1
7] 2R) ) .

[0227] COREEEBEHEOEIIE. KIRMTHEZB3I A GEFHAXEM ISR, )
Y. B4b (HL Hirai, K. nakajima, S. Nakatsu
ka, K. Shiren, J. Ni, S. Nomura, T. I kuta,
T. Htakayama, ;Angew. Chem. Int. Ed., 20
15, 564, 1538 18K, ) OBERBELLBLTERI>TWS, B
SII3IDDBIERBICLIYRRICRELLRERBETH DD E. BER
FOAREBFHORVRRFADOEFHESYROMAICLY., RUR-KHR
BEDs p2MEMBRINTVWSLDTH D,

[0228] [1852]

top view (packing) | )

[0229] B3Mtop viewllBEBLTHZE, EFCNETDZ TSRS
VREEILEL>TWSHIFTRAL, foFAICHTMNIThTVWE .
Phohd, DFYface—to—FfaceBTIER, offset (s
| ipped, parallel diplaced) #Or—nX4%v+*
VTIEY, BRRBEEBRELTWVWDHEVZ D,

[0230]
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[0231]

[0232]

[0233]

[0234]

[1£53]

side view
plane-A

BWTHTEDOFEERICEE TS &, 3. 374ATHBIENHALD

ICiot, ThiE3. 3~3. 5ADEEICHZZENS, n—nBEER
(OY RUDEA) BMEBVWTVWDEEWVWR D,

—h. EOIRMTHBB 3 aTld. 2FEOFLEEMHNT7. 66 2ALB
SLYEDIRYRLCAB->TWVWED, Chidedge—to—TaceBDA
VO TR—VBEEBRLTWEEOTHS (BB% (0016) @ (B3]
28, ) .

L EDERNS, ARBEOEEYB 3RRERAMOT ) —ILRS V& B
LTH., RUR-RABEOBSEHI,E<. T2ALTEEEEZEL. HD
DFEOTEERSEVNC &N D, BAENERESEICEN., EREEEICHE
LEbaMTHdE VD, CNOITEHE LRFPERERURE NS Y
VA& (OFET) OEREMEBE~NDOFANEEZND,

5. I3 (Lo haOvA V) —F71NA L DEFEEN)
AFHBOLENBIAEFTHMEBMBNE LTERAL. TLsbovAy Y —
TINA R %=L f=,
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[0235]

[0236]

[0237]

[0238]

[0239]

[0240]

[0241]

[0242]

(TLo hprF ) =T 4 ZDEHR)
i LTI TO (Indium Tin Oxide) #100nm&fE
LEHSZERE, 41V 7OELTILIA—ILTEEEES L. LRERHR
TEBRRPUVE Y UESETW, BEEREEBEOERKFILY—ICEELL

o

EREEENAELE1IX10-4PaETRIELAE. BEBOLICAHLY
DLERELTEIS., OnmODALYTLDLRIBEAEFHL L,

RWT, AEBAOILAYMB3IA1 20 nmEE L TCEFHREBEERIT L,
RWT, EFEABELTI v FDL (0. 5nm) ( BBBR&ELTTIL
E=UL (100nm) ZZODIEETHEL., T OV ) —FR4
AR LT,

wsonfIlL s bOvA V) —=FNRARICDOWT, ERF. 5. OVOER
BEXEMNIECH, ERNMIANIIEEZRE L, COBEEIS, AF
BADOB 3NEBFmEMEZET S BRI N,

6. Eiehld (BROFERDLLER)
AFEBADOBIERNIADFIRSIVEEFNETNERDZIHS ADHEICEHE
. 300CIcmeL~, B3Ik, 300C, 185EOMEE. HSRAEHNDL
BRYE L, "H-NMRZRIELELEZ D, 2<LABLTVWAVT &L

T=o

—hH. MUXTFILRSVIE, 300C, 1BEOMEE. "H-NMR%
MELLEIS, 2EBEFHEL VWL EEHEE L,

UEDHERDN L., AFEBOLEMB IERERLAMDR TV EERTHLR
BREMEE T &b ok,

7. EfEFS (BRELRFICHBITIEFIEMBE LTOER)

AEAOILEMB I ZEFIEBMBME L THERL., AHRELRFZEH
L7

(EHE LRFOFER)

EiBE LTI TO (Indium Tin Oxide) #100nm#&l
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[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

BLEEASZAERE, 41V 7OBELTI DI TBIEREL., &IRERAH
ATEHIERVTUVZY UEEETVL., BERREXEOERKFILVI—ICEEL
7=

t

EZFRELZEBERNOEZEZ1X10-4PaXTHRELALRE, BEROLICE
AFABE L TAF YT IAFHTFHFIN)T7zZLY (165nm) | ER

WEEBELCa—NPD (4, 4 —ERXR [N=— (1=4+7FJ)) —N—7
TZITI/]I EZzZ)) (30nm) 2#ZDIEETHEKL .

RWTHENEE LT, RAMEEMTHS1, 3—EX (N=HILNVY
V) RvtE>1, 3—Bis (N—carbazolyl) benzene
(MCP) RUFENMER—NV THBBis [2— (4, 6-diflu
orophenyl) pyridinato—C2, N] (picolina
to) iridium III) (Flrpic)%u mCP:Flrpic=
100 : 6DEIETHEEL. EX30nmOREIEEHRIT .

RWTETEEEE L TARBOLEYMB3 (15nm) . BFEIABE
LTo7vieYF oL (1. Onm) [ BBELTFILI=DL (100nm
) Z#ZDIRBETHEEL. BRELRFEERLL,

TONLEABELRTIC, ERET. 2. 5mA/ cm2OEBREZRLELE
ZAH BRBICEN L, COBRNS. AFEBEDOBINERE LRFICSHIT
DEFEEMBE L THET S I EPERINBINEVWEFGELERT
ZEDNDH T,

8. Efefl6 (BHRELRFICBIIRNAMBELTOER)
AFHBOLEMB 3 &R MBS LTHERAL. BRELRFEERLL,

(BHME LRTOER)

e LTI TO (Indium Tin Oxide) #100nm#&
RULEASZERE, 41V 7OELTII—-INTEERREL. ZBRERA
ATHRROCUV IV VEEEITV, BEEZBEREOERKIVS—ICEEL
720

EEEEEBRNOEZEELS21X10-4PaxTRELAE. BEBOLICE
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[0250]

[0251]

[0252]

[0253]

[0254]

[0255]

[0256]

AFABE LTAFH IO T IAFHYTHRN) 722y (12nm) | EA
WEEBELCa—NPD (4, 4 —ERXR [N=— (1=4+7FJ)) —N—7
TI=ZIVFIX/) EZz=)) (40nm) ZZDIEETEKL T,

RWTHENEIC, RAMEHELTT, 3—EX (N=HLNV L)
Ry¥>v1, 3—Bis (N—carbazolyl) benzene (m
CP) RUENXMERN—/IV FELTARBOELEMBI3I%ZmMCP : B3 =1
OO0 : 5DEETHEEL. EX40nmDEXBEZHRIT

RWCEFEIXBEELTBPhen (4, 7—-227xz=Z)—1, 10-—7
zF>baYy) (30nm) . BFFEAB&ELTI7v{LUFVL (1.0
nm) . BBELTTFILI=ZUL (100nm) 2COQIEBETEEL. B
ELRFEMERLL,

TONLEABELRTIC, ERET. 2. 5mA/ cm2OEBREZRLELE
3. BIDOBEBEAFENICHRT IRANRREINSL, COBRIL. K
HEBEOBINEHE LRTICHITI2EAMBE LTHEEET & bh ok

T, BONBRELEZTA. BEE60TC. 2. 5mA  cm2DEER
SKUHTTHERAIE, RABEBERS, 1 OBBEROREBEELRNELLED
5. BEREEREOLNGN 2, CORRMNSL. AFEHADB 3 ZFKNM
BeLTHALABRE LRTIE. BWHAMEZET 52 & BRI N,

9. Efl7 (BHBIEXGEMRICHTSHEAHE)

AFEBOLENB 3 & n BB e LTHERL. BHESERSED (B
EEMERT) & L1,

(BHRAEEIMBRTOER)

e LTI TO (Indium Tin Oxide) #100nm#&
RULEASZERE, 41V 7OELTII—-INTEERREL. ZBRERA
ATHRROCUV IV VEEEITV, BEEZBEREOERKIVS—ICEEL
720

HRRBEEBNOELES1X 10 “PadTRELKE BEDLICY
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A 7=y (H,PC) &AXRFBOILEHMBI3IZH,CP:B3=1:10
FETHEEBL, 400 nmODEITNNILIANTOAY vy I avEEERT

7=
[0257] #WTCREHBELTFILI=ZYA (100nm) 2%EL. BEMYAELTHE
FHEERLT-,

[0258] EBONAEMABERRFIC. V—5—YIal—4—0D100mW. ¢
M2OBEDOHREZRF LIcE 25, ABRVGAIN, COBERNL. AF
BED B 3 EMNELHMEFICE T B n MR E L THEET S 2 & A MRS
N,

[0259] &7, BOoNERAELRRTE,. BEES8 O COIEREICAN. 208K
BEROAELMMEREZ KD E D, ERERARIDOEELLR L TERGE
ERLhAD >k, CORRIS, ARBEDB 3N, HSLMBAEEET S
ENERI N,

[0260] 10. EMEHIS (EHBENS VI RH & LTOFERHG

AHBOLENB I A nBMBNE LTHERAL. BESENS Y Y25 54F
2L,

[0261] (B#EENS VI RIKRTOER)

B4 ICRBOBEXREETIEMBEENS VI RIRTEMERLL,

[0262] &9, #¥—hBWB24&LTY)IVIIN—LIZEXT2000ADEE
{LIEEEFER LTS —MEEGE25 & Lz, LT, IhEeEiREFER,

[0263] EREZZZEFEST. Ky hFL— b ETMRALAAS, EHiR EICKREA
DIEEMB3IMO. 1% M IVEREETL. SEEB2 1 02KE (EX
50nm) KL, BICEHEB2 1 DLEICIRIVERBVWTEAERELT
V—REB22RUVRLA VEHR23EHRTDIET, BEENS Y
A =R LT,

[0264] BONLEREENS VY IZIDND, nFHURILBEO NS VIR 95
MAERT I EAHEINL,

[0265] 1 1. RiEHI9 (GERAEHE LTOERA)
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[0266]

[0267]

[0268]

[0269]

[0270]

AFHBOLEHB 3 2FEBMEE LTHERAL. K5ICRT EHEEA/F
2L,

(EREBDIER)
BREAETIA)HSABEOER3 1%, BEERBEEORILY—ICEE
Lo EXRABEBRNOEXZEA1X10-2PaxTRELAEE. AFEBOD
ItEMB3EERDEICEI30OnmTEEL, PEBE3 2%5FK L7
RWTEROAS>ME#R—FEZBELTMREL., ZEFEO. 1~0. 2
nm/ OEHERNT, BE1OnmOIENSL2EEMHE3I 32K L. &
FE32-EEMHEIINLASZEMRERI 4 ZER L,
TONLEREBOY — MEMERTERS 50 nmIlHBIT I HEREE
BELEETD, TNETN20Q /O, 6 0% TH>k, TOBRML, K
FEADB IHFEREBICH T EFEBMRIE L THEET 2 BRI M
EX Lo AYREY
AFRBPOr HEZRIVREEWE. RUORRFEIDOBFEEREEN,. 3
DORVHZ-REREEN L THA LA HBREAVREEMTH> T, B
B3 DDRVFR-—RABEOFESERS. £2T1. 48AUTTHD, LK
THERRVRIEEME. RUVRRFERREFOR/REMRIEINA, FR
BRrHBERATVREEHNTHY ., BEZrRHIEREFVRICEMEBBIEERIC
EBEIHEZZLICLY. BUVWAKE, BVWEBFLEMEETIEAKIL Y
FOWIRYEVARTF, AEEMTNAARVERNS VI RIREDE
FFNA RERHET DI ENTE S,
= DERA

1 AMELRT
2B E AR
R4
ERFEARE
EFLEERE

o b WP
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FHIE

BTEEE

BFEAE

BEAE

B E

BiEE

piv

10 NULIANTAYY VI aVBEOEREERRRT
11 EiR

12 ZEREL (FHiK)

13 xE (i)

14 SHEZEHI (No~FOdvyr o aviE)
17 EFAEEE

18 BFEEE

21 EHE

22 YV—REE

23 RLAVEE

24 4S— | EE

r A T ©O© 00 ~N O

25 HfEE
26 XFHk&
31 &R
32 HEE

33 EEME
34 BHEW
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[55KIA1]

[553K1R2]

[553KIR3]

[553K1R4]

[E53KIR5]

fa R D&

RURRFEIDOEBEREEN, 3D2DKRIVFR-—RKEEEENL
THELETHERRVRIEEMTH> T, BIEE3S D2DRVE—KR
RBEDRSERHN, 2T1. 48AUTTHI I EEBHET D H
‘2R URIEEY,

RSB RV R—kRBEDREESERNS. £T1. 45~1, 47A0D
HENTHD I EERFHETHRERE T ICEHO s HERKIRIES
1,

RIRBEFEIDOT7)—IWEESEELEN) T —ILRZ VT
Ho>T, IR 3207 Y —IVEDN, A—FEALICHFET S I &ZHH
ETBFEKE N XIFFEKIE 2 ICEEHD t HIER KRV RIEEY,

BIEEND 77U —ILRS VN, RIEE3 207 ) —IVEDKRIVREREFE
AL TWARRERFOBBMAINTORTFICL > CERIN/-HE
RBEERT I EERFHETIHEREIICERO z HERKVRLE
1,

TEE—MRA (1) TRINZBEEZEITDN) T —ILKRZVTH
B EERHMETIHEKREINSEKRIES FTOVWTA—IRICEHE
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