WO 20187207659 A1 O T

W) HEFBAFRMICE SV TSI W BEREFE

(19) 1H 57 ABYRT A HEHEE = AW 0 0 O OO R0
B[ ERETS] .
P~ / =
e = WO 2018/207699 Al

2018115158 (15.11.2018) WIPO | PCT

(51) EFRFFEF D4R (72) B #E B0 {F B (OAKI, Yuya); T 2238522 #f

CO8G 61/12 (2006.01)  HOIM 4/60 (2006.01) =) ERETEILRAS3TE 14812

CO9D 165/00 (2006.01)  HOIM 4/62 (2006.01) BEFE 3530 K %A1 T % 5B P Kanagawa (JP). {£

Q) EEHERES PCT/IP2018/017519 & %= 58 (SATO, Kosuke); T2238522 #&)I| R

MEmELRAETITHI14EF1S BIE

(22) EFREEEA - 201855 A28 (02.05.2018) =T o SATE T & ggpg Kanagawa (JP). 9@; m

= ‘/\ X A rm\ﬁ

(26) ERRBADERE : HA5E B RKHIE T S E KN Kanagawa (IP). f%* 1=

(30) BEET—% : S (SUZUKI, Junpei); T2238522 %= )| 1B #E

$FE 2017-092533 201785 H8H(08.05.2017)  JP FEHILLEXASI3ITE14F1S BESS

4 ot -t o

(T HEEA: 2 # % A B B & # (KEIO AFILTFEEA Kanagawa (JP).
UNIVERSITY) [JP/IP]; T1088345 RE#HEBRX ((IRENFHFEXEBFEIAZZXEERFTEH
=HZ=THB15%4 5% Tokyo (JP). FT(SAEGUSA & PARTNERS); T 5410045 KR

(54) Title: POLYMER HAVING GRAPHITE- OR GRAPHENE-LIKE LAMELLAR STRUCTURLE
GHFHRBADEH : 75774 NRIFTS Tz UMOBRIESEZETI2EE1F

- 6 H,0

(57) Abstract: A polymer or a reduced form thereof is disclosed, the polymer comprising, as constituent units, optionally
substituted benzoquinone and either an optionally substituted heterocyclic aromatic compound or a monocyclic aromatic
hydrocarbon having a plurality of alkenyl groups as substituents, the benzoquinone and the aromatic compound or hydro-
carbon undergoing an addition cyclization reaction with each other.

GHEHN: EVICHIREtRBERIYT,. EREEFLTELIWRY Y F /& EREES
LT EWHEEZERXETEELAY X IEIEROTI Ao EsBE Y LTHIT IBEXSEKE
RILKFRE EFERBEMAE LTEVEAEIITIZTOETEIFETRINS,

RoEZ =N



WO 20187207699 A | /111001100000 D000 0

AR MARXEMEBE T -7 — 1 i
ETNKEJ Osaka (JP).

B1) EEE (RTDLWERY., £ TOREHEOEMNR
ENTEE) . AE, AG, AL, AM, AO, AT, AU, AZ,
BA, BB, BG, BH, BN, BR, BW, BY, BZ, CA, CH,
CL, CN, CO, CR, CU, CZ, DL, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FL, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH,
KN, KP, KR, KW,KZ,LA,LC, LK, LR, LS, LU, LY,
MA, MD, ME, MG, MK, MN, MW, MX, MY, MZ,
NA, NG, NI, NO, NZ, OM, PA, PL, PG, PH, PL, PT,
QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL,
SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA,
UG, US, UZ, VC, VN, ZA, ZM, ZW.

84) IBEEE (RFDAWVIRY ., £ TOEIEDILIEEF
EAEEE) : ARTPO (BW, GH, GM, KE, LR, LS,
MW, MZ, NA, RW, SD, SL, ST, SZ, TZ, UG, ZM,
ZW), A—35 > 7 (AM, AZ, BY, KG, KZ, RU, TJ,
TM), 3 —0Ow /% (AL, AT, BE, BG, CH, CY, CZ,
DL, DK, LL, S, FI, FR, GB, GR, HR, HU, I, IS, IT,
LT, LU, LV, MC, MK, MT, NL, NO, PL, PT, RO, RS,
SE, SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

R RRER :

— BEEFREERES (FHNE215%0))



WO 2018/207699 1 PCT/JP2018/017519

g7 7

[0001]

[0002]

[0003]

[0004]

[0005]

B # =
READEZH :
1 MNRIFTS 7 0OBREEEE I 2ESH
E5 T lilal g

AFEBIZ., V7S 7714 MR ITS T V0ROBRESESEETLIESR. &
UVERESHFESUY— M ZESFEZSUTF/ 70— HRESHOELE
A, MICHRESAOI—FT ¢ VI XIFEBMB E L TOFERICET %,
E-ssd0i

BRER SO BEICED2|BE ST/ > — NOFEREIGANBRAICHR
IhTHY., F/—MEICKY., ZRTEFHLBIROEK. SEFRmME
b, EF VA XHRLE, NIV T EIFELQBZHEEZRT I ENREINTL
%,

—FH. BIREREEMDF /2 — bOFERITIX., BHAD FTHETPERD
MBEERDB 0. MEBGID DL, B Z IXFERFEFCEL 1 121E. o-CVDiE XK
VVPPEIC L 5. SEENLOHRESEOEBIEMERE D —FT 1« VI DEHI N
TW3, ERFEFXER 2 ICIE. bis-TUIRRFEASEZAWVWBRERLES
M (ZRTEDFOF/EBE) OERIEBEHEINT WS,

SofT R T STk

FERFRT TR

IE4FFFCHRT - Journal of Polymer Science Part B: Polymer Physics, 2012
, 50, 1329-1351

SEAEFFTHR? « Nanoscale, 2012, 4, 6102-6117

FEEA DML E

EAL’BERL L D & T BHE

FHFFEXA 1 ORESEDER T, EaFEMAHFE L TEEXITEZERMED
BETHD, Fr. BEFZEICHRERICER L TEBELH DD
AT AV ITHROERIISEMOBENREIND & WS BEEND B,



WO 2018/207699 2 PCT/JP2018/017519

[0006]

[0007]

[0008]

[0009]

HEFFEHXM 2 DEDTOEKICIE. BEFINADTRUOCSDTHEOEEIER
(KF=EEZMDHET 5. BEKGQEDIEHRERES) 2FALTHY., /3
774 MR TS 7z VROHERBESEZFNALEEIFRUETOREEEEE
BRTE TV,

AFBAODORBEIZ. 100 CUTRUBEEWVWIRINARIRIEFTEENKTE
5. V2774 MRIBITS 7 0ROHBE/EEEBTI2EGHFREZIRHTT S
ElLH B,

RBERT BIODFE

AFEBPEESIE, BIREZEIL, RV /) URISEFREIEOBERE %
59 2BRAFTERKILKRE, BREEZBLTEIVWERBAETEKLS
MXITEBO T IV N EEBHRES LTAT2EBAFTERKRIEKRE &
RGEZIEZE, RV F /) URITEFKREIMEOBREZE T 2ERBAEEL
RiEKkFEE, BEREBRAFTERCEMITEROT LI DI EEBRES LT
BV 2EBABFTEERIEKRENMBREZEXRT D &ICELY. F5T774 b
XIFTZ 7 VELOBIREEEE I 5E6@ZERTES2&Ex2RHE L.
AFERAEZTHRT DICE S,

AFEBRAICEINEE, LITOREISMRBINS,

[1] BEWINIMRERBERECT, BREZALTEHEIWRIYF I/ UX
IEFREMMOBHMEZE I 2ERAFTEERIEKRE, BEREEEZFLTH
FWERBRAEERLEYITEROTIL DI E4BRAES LTET S E
BAEERRIEKFREEZEBREME L TECEAGHRRIZTOETH.

[2] BREZEBLTHSLIWRYVF )V RIFEFKREIMEOBEHELZBL
2RV IAMADKRFIE. HCICSARVBMNDKERFZED IOVl EHEWVTH
N—HDEDRFENBRINTUOARVWEBREEERILKEE, BREEE
LTHELWERBREEHRLEAMXUIL/NRSAICTIL YL EEBRE S LT
5T 2BBRABFTERRILKREEZEBRENE LTECEARRIZTOETHF

o]

[3] AIRBEREZE L TH FVWERBRAFTERELEMNIEERDO T IV 7=



WO 2018/207699 3 PCT/JP2018/017519

[0010]

WEEBHREE L TATHHEBRANFTELRILKERIZL. RIEZBEREEZBLTH
SWERRAFTEHRLELEMTHY ., FiENVVF/ U XIBEFRIIEOERR
BExBT28BABERKRILKEZEEFCERBATERLEY & PN irFE— K
FRREELTWREDE. 2HTORIEERVY YV F /) UXIFETKRSIEOEHRE
AT HEEANFEERRIEKEFEE 1 2 FORIGEERBEANSERILEY & L' HE
REWERT 2802695 [1] XiF [2] ICEEBHOESHXIEEDIET
1%

[4] RIGCBHEZA L THLWERBRAFTERILEMXIZEHO T IV r=
WEEBHE S L TAT2ERAFTEERRILKREZ. BREEZELTHLW
7V—=I, BV BUIZVY RiFEVSYUTHDE [1] ~ [3]1 D
WA —IBICEETHOEESHE XL T DETTA,

[5] RIGCBHEZAB L THLIWVWERRAFTERILEMIEEHOTILr=
WEZEBBREE LTETIHEBRABFEERRILKRIZ. EO—iL, YT,
BV URIEFTY—ILTHS [1] ~ [4] OWThHh—IRICEHDOE
AR IEE D BT,

[6] Tk (i) ~xX (i v) TERHOINWBZWINAIDELEZEL [1]
~ [5] OWFNHA—ITHICEBEHDESE,



WO 2018/207699

4 PCT/JP2018/017519
[1e1]
|
N . . %
N N
t Cyl / L Cyl/
o, | — o A A
\;:\\,L /7 4 \‘a\‘ ;{? M / ~\ A
i 4 s 4 et S
N /N W SN SN (i
(s, Py E , 2 s
N / N Vi — Cy2 Vs Cy2 ) Do
v 7 s 7 %, i Y
S N i ““ / = :‘:’ N
Li Vi 5 i '
AA
\x / 5 F
/ &
i % \M
/ Cy3 N £ W
\\ 7 . Cy3
Q\ ,},_ ¢ o] A‘ \K ,-’f o‘g
Q@ / \ ég w, AR j&
g 4, Zamd Y R L —
WA (i N X ()
‘ e 5 _— h E
N /S N/ T G2 e (G2
5, B 5 / 5
VA VERRN VAN 7
/ £ ~ / 3, e
] X 7 N '
A A

[(0011] (KR, Cy 1135 BIROZERBERIETHY.

Cy 22l 3BRANFEKRRICKERETHY.

Cy3l X6 ERDEBERERETHY.

AleE=Z)LE., ZFYIE 277, "ayrE, D hrOoE e ROxFY

< .
HE;nNaOyvE v /E DhOoHE, BELLREEeEROFCEICKYEBEHRE
N7zl : Mo RBIRINDZEFREEOBRETH Y.

ALCyDHEIDEEIIBRFEXIZZER/RETH S, )
[7]1 TR (I) XiFR (II) TRbLbIhDEoz=w (1] ~ [6] W
IO —IHICEBEHDOESR.

[0012]



WO 2018/207699 5 PCT/JP2018/017519

[162]
,é
T, N e \’”‘\32;\\7/”«"
| /
2, J 5\ ;G
}‘} / B ;?'!
/ N, g’:; N (1)
Ny 4
x\ 7 % ;’ﬁ:’(
Y g % 7
4 Y f/f}'"""""""'\ N
[ o
[0013] [163]
|
P
N 8
Q";’” ¢ »‘f e ", f;:}
N/ \ 7
k:; - E %, F s—" j
fj A ’; };’f{}& Mi‘&\ { I T }
£ :‘«, & B
iy . A

[0014] [8]1 TRAUIDNXIF(IVITROLINDEHZZEL [7] I(CRBBHEDOESH,
[0015] [1t4]

Ry
Re -« R
~ e
v/

&‘}:%\ ) S 5 /;r";‘

AN AN (Hn

N4 \
Rq ﬁé\ fﬁ f/ gr.

;. 5; /} /?:‘

/ Ny, "R

[0016] (K.
RIEUVRUETFNEFNMIIL T, KFE, NOF >, —Z kO, PR, FH—
L. BEROF, ZIFILE, ZHELLLEFEOQUILETHDIH., Xix



WO 2018/207699 6 PCT/JP2018/017519

[0017]

[0018]

RIRUVRUTHIC, BYESOSEO—IWERTBY SOOIV F/ JILEEHE
IRFRK L.

R:EBEUVRUEZFNETNHIZIL T, KK, /NOF>Y, — kO, PI R, F74—
. BEROFD, ZILFILE BELLEEOUILETHDI D, X

R EURUIHIC, BYSSEO—ILERUTBHY SIS X/ JIILEETE
RN L.

7272 L. RiIRUR. B ULLIFERRZRUVRMBREKT 2HEIE. wWIhh
— A DD FEERFZE L.

Rs. ReERURII, FTNEFNHIIL T, KFR. NAOsy >, erkAF2, 7I
FILE, XERVVF I VDILETH B, )

[1£5]
*:53
D s
\ /
ﬁ
< /\/\ g | BT
Ve \ i x (v
Rim*{:::\& >ﬁ'( XF?? My
< \% S
(XA,

RIEVRUFEFNEFNIRIIL T, KFEK., /\OF >, —bO. PI R FF—
e BRAOFY FILFILE BELLREFTVIILETHZH, XiF

RIRURLUIHIT. BYUEDIFFVIILERUBYEIRVYF/)ILEE
MEERFZAR L.

R:BRURMUEZFNEFNRIZL T, K=k, NOsy>, —bO, PI R F4—
e BEROFD, PILFILE BELLEFZVIVILETHIHD., XiE

R:RBRURUIFEIC, BEUEADIFFZVVILERUVBEYEIRY Y X/ )ILELE
MEIRZAK L.

7=7Z L. RiIRUR, B ULLIFER XUV R MBREAKT 2BEIE. WIhbh



WO 2018/207699 7 PCT/JP2018/017519

[0019]

[0020]

[0021]

— A DD FEERFEK L.

ReldKF|, /NAT >, EROFT, PILFILE, XEXRVYF/YILET
H>, )

[9]1 FEER (IX) THRHLINDELEZSE [1] ~ [8] oWwTFhhICE
HDEAKRRIZ T DETA.
[{b6]

(X,

Risw Riyv RURBIFENEFNIHMIIL T, KK, /NOF>, —bO. 72K
FA—IL BRAOFY REFETILFILETHY,

Riss Rige RUR»xEFEFNTNMHIZL T, KFR, /NOF >, ERFOFIXIE
TILEFILETHY,

Row RplEZENENMIZL T, KR, nNAF Y, EROFIXETILFIL
ETHY.

kiZ 1L EDEHTHY.

x 1F0~100DEHTH 5. )

[10] F&EERX (X) TROINZDELDEZ2ZL [1] ~ [8] dVWThhIZE
HDEAEXIE T DETHA.



WO 2018/207699 8

[167]
Rzs oH o
R~ 77 \
I ‘. SR g
= N ‘ ] 1
‘ “
HO O Rza
2 R2a ) OH
?"21 g’ix 15 7 A b
H X R N Q m

;}, O Ry
R ’ NP R2
i s . Ry ‘7
[0022] (A,
Risv Ry RURGEENZTNMILL T, KR, Ay r, = kO,

FF—I BEROFY RETILFILETHY.,
R 16.
TILEFIETHY.
R
BETHY.
R 23
FA EROFY XETILFILETHY.,

PCT/JP2018/017519

(X3

TIFR

Rige RURRIEFEFNEFNMIZL T, KE, /NOF Y, ERFOFIXIZ

Rl FNFNMIIL T, KFE. NAOF Y, e RFOFOXETF7ILFI

Ruy. RURgEZFNFNHMIZIL T, KZE. /NAy >, =—bO. 77X R

R Rzyw RURHEZENTNMIZL T, KR, AT, ERFOFINE
TILFILETHY.

Rap. RpldEFREFNMIILT, K&, NOF >, e ROF UL T7ILFIL
ETHY,

m, niZZFTNZTNI1LULEDOEHTHY.

X IE0~100DEHTH D, )
[11] R (XI) TRDOLINDIBHESTHESE,
[0023]



WO 2018/207699 9 PCT/JP2018/017519

[1E8]

xH,0 XD}

[0024] (KR,
Riss Riyw RURGIEEFNEFNMIIL T, KKk, Oy, —bA, 72K
FF—I BEROFY RETILFILETHY.,
Rigw Rigw RURpIFEZTNETNMHMIZIL T, KFR. NOFY, EROFIXIF

TILEFILETHY.

Ry, RpldZNFhMIILT. KK, NOF Y., EROFIRIEFILFIL
BETHY.

nid 1A EDEBETHY.

X 130~20DEHTH D, )

[12] piEtBHELZEB L CESIVERBAFTEHREEYMITEROTILY
“NEZEREE LTEIZ2ERAFTEERRILKFRIE. EROTILITZILE
EEHMES L THTIERAFTERKILKEIETHY., sisgRrVF /v &Hl
EEBOTIL T INEEBHRESE LTET2BRBAFTERRIEKE & B HEER
AR T DEHEEETS [1] Xk [2] ICERBOEAARXIE T DETHE
[13] fiEtEBMEEZE L TCHIVWEREREEHREEMITEROT IV
ZIVEEBHREE LTHETL2ERABFTERRIEKFBENTEZARVEVTH
5011, [2] XFE [12] IKEEHOEAAEXIEE DETTH,

[14] X (XII) ~ (XVII) O5BbDPRLEHE—DTRDOINDELEE
& [1]1. [2]. [12]., XiF [13] KEBMOESH,

[0025]



WO 2018/207699 10 PCT/JP2018/017519

[0026]

[0027]

[1£9]

P K‘Tk
KID :> XILD ""\f\\}r" X

h?:/};;ﬁzn S*j{; ™ /f[ ﬂ,dw =]
>j>;l oy (XV) ‘*’**"Lf{} _ VD Tl XVID
AT X,
. B o . P - p

[15] FERICETS [1] ~ [14] owIThCRBBEOESHKEET
B5EX0.2nm~2, 0nmD > — b,

[16] 0.2nm~2.0nmDEEERTHEED [1 5] ICEEHDY — hHIEBEEX
Nn7-&E .

[17] BRE1~140VTNNEHOEEFEZZLRI1~1000nmR T
EH1~100mmDF+ ./ 7 L —2,

[18] EWIMHMRIELRIGERI T, BMELZBLTHLWARY YR/ »
&, BREZBEL THIWERBEXNFTEHRILEYMITEROT7 L=V E%
BES L THT2EBATERRILKZEEAEGI VI EE2SUCEEHR
DELEH E.

[19] [1] ~[14] OWFNNCRBEHOESEDI—FT 1> 7ELT
DIERHE,

[20] [1] ~[14] OWFNNICRBEOESKESLEBIME.
[21] BEEMEZIIBBMETH D [2 0] ICBHO BB,
FHEADRNR

AFERICEINIE, LY ERMARGET, T/ v—DPHEBSICLIYMA
HPAENTZRTTIAIEEEROEESHRER DI ENTE D, Fi. RFEAH
DEEFEEETZDIA—T 14713, EEOERITEMICERT 2 &H



WO 2018/207699 11 PCT/JP2018/017519

[0028]

TE S, ILHIC. FEHRAOARBFOESHEINEHEERE L-EBERFIE. Ex
DBREFRTIICEHTE., FL<EICLIEFREREOAL RIGEOALENSR
AENB,

B D & B4 7 5 ER

[H1IKHEEICK 2BO/PYEESAFRDENRDRIGR & EREAT % B8R,
[E2]1BQ/PYyEE&{E. BQO ZER. HO BER. RUPPYyEBELZDIR ARYT M,
[H3IMEEREEBICL YAIE L7/BQ/PyEEIK, BQ #Z 5. BQ/HIEE#ZE)
fEk. RUPPYIERODEERVED IS 7,
[EJ41BQ/PYEEMHICH T 2EBbAE & BITTHR E KD FN LR DHEREN,
[E5] (A) BQ/Py EEH&EDXRD F—4, (B) BQ/PYEESHDERAAEDS
FiEEL, (C) BQ/PyEEHOEAMD D FIEEY,

[E6] (A) ~ (F) BQ/PyEESHEHDMSEME, (A) ~ (C) IZRAABE LM A
MF. (D) ~ (F) iZR@EHAHEWNF,

[K7]E&ABA/PYDETIVE, RIFTHALEMIZIESHEIECDFEICH
LTLEAAXE TFAANEENEVSE9 %R,

[E81BQ/Py EAHAERU 2 DDIITIAEMDIRARY kL,

[E9] (A) ~ (D) BQ/Py EEHDIEBEZDBI/PYF /> — D TEMIR
[E10] (A) 9 DBA/PyF/—MDAFMI&, (B) BQ/Pyl15 mg#%#fiK2
0O mLARICHBISHE 2T & TIEHCEEL., TOoBREBEESRES ) OJVERLIIC
FvAML, P—MDOEXIZRAELELT ST,

[B411] (A) Ry Vx> BQ) EBREFVYESH/ Y (AQ) EROYA 5
Vy ORIVEET S L. (B) EEHBUPYDH A0y ORILY ET S A,
(C) RyYx/Y (BQ) OBERVETIAEAZ/~IREAR. (D) BOEL
EERAL (1) &AQERLIERAL (II) DIEES.

[12]EAEBU/PYDIX BERIRICEF D YA VU v VRIS ETS L, B
BS&E: 317.2 mA h g7,

[B13]Linear Sweep Voltammetry (LSV) D43 7, MtEHIIRIGERIE. FEEH



WO 2018/207699 12 PCT/JP2018/017519

[0029]

1B TH D,
[E141BQ/ThES AKX UBA/PYESAHDIR AR ML,
[EN5]1BMESRELEREICK YRIZE L7BQ/PyES{A, BQ/ThESA, XUBQ/Py
rESHROEERIVEDT ST,
[E161BQ/ThE & D —EBDIEET
[E17]1BQ/DVBE & K. BQXTUDVBDIR ZR%T KM,
[18IREEAEEEBICL YRIE L7BOXRUBIDVBESHDEER VXD Y
57,
[E191BQ/DVBEE{AEDXRDAEDHER =T V5 7,
[E201BQ/DVBESAHDEENNTOER =TT V5 7,
[E21]1BQ/DVBEESHD BT E T I DEXE.,
[E22]1BQ/DVBF ./ 7 L — OV DTEMK( (a) , (b) ). RURIDERA NI S
L () ),
[23]1BQ/DVBF ./ 7 L — U DAFMEK(A) RUEXD VST (B)
[E1241BQ/DVBE &SRR UBA/DVBF/ T L—0 DY A0 )y VRILEETS L
[B4251BQ/DVBF/ 7 L—0 DH A 7L L — hMFE (a) RUFTHEMIR (b
) o
[E426]1TCNQ/DVBEEADIR AR kL,
[H27]1BREERELEEICK YRIZE L7ZTCNQ/DVBESADEER VXD TS 7
[E128]TCNQ/DVBE & A D —ER D # EHIE N,
FRIAEET DO DFLE
1. 2K

AFBOEEHRHIX. BEWINMNNRERGEZRIT. BEREZBLTHELL
RUVEX )V (LT, BIIRVYYF )V EMTE2BEEHD) XIFEFKE]
MOBHRELET Z2HEBATEKRRILKFEE, BEREEELTELVWERR
XNFEREEY (T, BICBRRBRAFTEREEMEHT 2H5588H5) X



WO 2018/207699 13 PCT/JP2018/017519

[0030]

[0031]

[0032]

FEROTIV I EEBHREL LTHT28BAFTERKKRIEKE (B) &
ZENEUE LTEC, bbb, AEBEOESHKIF. E/v—Ha& LT
DEBMEEZELTCELIWVWRY Y /) URITEFKIIEOBHRELSF I 2HIR
RNEEERIEKEFEE, T/ X—BOE LTCOEBBMEABLTELVWERIRENX
BEHREEMISEBHOT IV ZLVEZBRE S LTET 2BBRAFTEER
EKREEZEELTRZ2EEHRTHD, BROFTILITZINEEZBRMESE LT
B 5BBABTEHRRIEKRIIFE LCIENSAMAICTILI DI EEERE S

LTETZ2EBRAFTERKILKETH S,

MMRERGF. R)VBRRE (tBEFRESCEBROBEN. BIRDE
BIREARTRBTEAEZERE TICEEBICHEK. I3 RE) O—D2
THY., ZDODOREEMOFAZ oD aiEaERk>THF LW DD oEETD
BNYBRRIEEMEEMRT D RIGZIET . MNREREICIE, HigToTo &
Iy (ZEHESE) NoARNEESMTEKINDDiels-Alder i, RU=EHE
BEIERADTN TN e ER > THLULWI DD oFATORNYE
RIEEMEERT DRIGNAEENS,

AEFRBICBWT, MIMRIERSIFEFELLIE. BREEZHALTH LV
VVFRIVDORVEVREBEBREEZBELTHLVWEREABEEKRIELEYDE
FRIREDOFEDDiels-Alder RIETHZ2 M. BREEZBLTHEIWRYY X ¥
DODRVEVREBROTILVITIZIINEEBHMES L THET D ERAFEKKIE
KEOTIAZIIEEDBEDDiels-Alder R TH B H . EFKREIMHOBHRE
HEEYTEBALSERRIEKROETREIMEEROT IV I EEBRE
ELTHETIERAFTERRIEKROTILy ZILEE OBRONINRIERET
HD,

AFEHHICIZ. DHODEEEOETHAEEEINDG, D2FY. RvVYF /Y
XIFBEBFREIMMDEBEMEZEF T 2RRAFTEELERIEKE (A) EEREXFS
BEREEMXITERO TV T ZINEZEBRE S L TETRRAEEKXIE
K&z (B) EZ2BERIGLEERT. KRFICLYETLELEEDEEENS,
BlIZIE RyVEF/Y (A) 2BVWCESRIBEIT >R TEEREETL



WO 2018/207699 14 PCT/JP2018/017519

[0033]

[0034]

[0035]

RV F IV (A) OBREFNIKREFICLIYBIRINTEROF/ >
EROEEEGREAEAFERBICET NS,

ARERBICBWT, Ry VFx/ URITEBEBFREIEOBREEZF T 2HEBRS
EWERIEKTE (A) 2. BREDO— D% 14& LEBEIC. 2R3 ULD
kR, WHICENMKRUVEMDRERFDD EOLERL EBbWVWTNHO—FDHDK
FEHABRINTUVAWL, —EEFBRETIH. RV E/ URIFEFKEIEDE
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B) EDREFEMRIGICLY. RyYYF /) URIFEFKRSIMEOBREZS
TEHBRAFTEERILKSE (A) CERRAFTEEHELEY (B) &EORBICK
FRRFBEDF IR INS,

T, RYVF I URIGEFRIMOBREAET 5BBAEE KKK
= (A) CBEFRAFTERLEEMIIEROTIL I EBHRES LTE
T HHEBREERRKIEKE (B) &iF. WIFhEBERO A REREET
7D RUVF ) URISEFTFKREIMOBHRELE T 2BERABERRILK
& (A) O2ME;ICT3 AL, R/ XIESAMPIC6 fIDMBEICHWT, N
vVFR I URIZEFREIMOBMEEZE T 5RERAEFEELKIEKE (A) &
BEREBAEERCEMISEROT7ILr I EEBHRES L TAT 2HEER
FEERIEKSE (B) & OBTHNMERIERIE (Diels-AlderRIGF I =F#E
S ZERSOBOMNMBRIERIE) BNECY. MerRM/MERINS, KFEF
ICBWT, BEXEEKRKILKE (B) EEHOT7ILFL VEABBRAS L
THEITDD., ETILFLUVENEREZRVYF /2 (A) ERBT DI E
L&Y, EEROBROTFIEEZERL TWS,
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FE, BROTILTDINEEABRES L THET 2BERABERIRIEKEE %S
RitxtE3d&E, 190FORYF /2 (A) & 1 9FRIF29F0EERN
BEEKRIEKFE (B) &EOBTHMRI{ERE (Diels-Alder RIGFE /= IE=EHE
HEZERESOEONMBIERIE) BRI Y., MERIERINS,
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EMTHHDEOEEAINPLVWTNOXMTCEEGIETCHLBIROEAMEITSIC
FE>TWAN 7, ARBAOEESHETIE. RYVF/ URIEETKREIMED
BMEZH T 28RAFTERRKRILKE (A) EBREEZFLTHEIVWERR
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