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The invention relates to novel compounds containing one or more benzo[1,2-d;4,5-d'|bisthiazole-4,8-
diyl ("BBT") units, to methods for their preparation and educts or intermediates used therein, to mixtures
and formulations containing them, to the use of the compounds, mixtures and formulations as organic
semiconductors in organic electronic (OE) devices, especially in organic photovoltaic (OPV) devices and
organic photodetectors (OPD), and to OE, OPV and OPD devices comprising these compounds, mixtures

or formulations.
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The invention relates to novel compounds containing one or more
benzo[1,2-d;4,5-d']bisthiazole-4,8-diyl ("BBT") units, to methods for their
preparation and educts or intermediates used therein, to mixtures and
formulations containing them, to the use of the compounds, mixtures and
formulations as organic semiconductors in organic electronic (OE) devices,
especially in organic photovoltaic (OPV) devices and organic
photodetectors (OPD), and to OE, OPV and OPD devices comprising
these compounds, mixtures or formulations.
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& F AL & W BT 4 9 5Ok O 5T 4 1
RERBEYENARED EHEHES S B
(40 40 82) >

HbEHRP 22 L—F  BEGE 8T R K/
NIR 6B » K
HpZEDb-BpRILERBARBELAZEHZEEY -
MEBAZHE S &4t OPVEEEFESR OPV £E
HEETIECIEETZETZIFF)

B T AR
RERBCEYARSBREBE LY EE > &
& B4 ITO 1 FTO >
EEBAHEHEUEY B EBEACSBALY
(41 TiO, B Zn0,) > RESEMLEWENES
W1 T (20 55 B ) B AT B 2 & B A BT A
k0 57 4 9 -

R BHI (9 RNEm Y MK EHE Lo

— B MEE/—TE 0 HAHMEEE . T
MopEmBEBRUFREN p HBRE 0 BB - %
M SR p BB n B K B
BEROEERCYERBAMEHE  EREas
HWMESWRESWEAY > 4 PEDOT: PSS
W OAC R M9 = 35 E B 4T 4 W (Bl TBD
NBD) »

HOTH » £138H (BIRIE)
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C KEBECER RAcEBERKSE QO
)

HOEENYE L% BERE BT RER/R
NIR B - &

Efhze/)b-RBrA BB ARBELAZHZEEGY -

ERFHZ OPVEES » p Bk n H Y HEBM KB E
GEEBO LR ZHME  AUBESWEFLRERES
MIZBEYM ARG -

EEMEINBERER L > HEBRRRKGKEEMHE
THEEZ BHI - BN WKk o B 255 > 2 R Dennler &
A » Proceedings of the IEEE, 2005, 93 (8), 1429 = Hoppe
% A » Adv. Func. Mater, 2004, 14(10), 1005 - 3 Z E 5[5
BENEBEXSBUERAY ARG AFLE OPV £E
(6= - R E

EEEEREELELZS T EGEEHNHEE
OPV(BHNH B Y Y - H & 15 5 % 5 7K i & f b E
AR REEMIHE SEMH 1,8-¥i Wi - 1,8- T3¢
£~ BHE  1-EE CONN-“HEHRER —_FEZER -
THuEEEMANBIRESSUNERGREER - E4E
RS T, Peet & A Nat. Mater., 2007, 6, 497 5 Fréchet &
A »J. Am. Chem. Soc., 2010, 132, 7595-7597 = o

ABHHZEEY BEEUWBEAY RAVYKERES
fEA OFET R FERAEE - ik > XEHITRERE—
EEAFBEMR LEEHBEEZE)E - FHRE&K - K

883491 598H » £138H (FHHEREAE)
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BE A RS REEE A MmN
OFET > Hth AR L EB BEEASHRBELASHZEEY -
FewBew  ROWRNERLEBEE - OFET W HEME
Bk B BRI E BT R -

i OSC #F kbl B BC B 7E B M ) B E 9K 5 B
REMEM BN OFET B@YE M - B »N 6
US 5,892,244 ~ US 5,998,804 ~ US 6,723,394 F B E KT E
ey Bt ARFEARBASHZELEY
Y AR RE M R R UG K 3R T 69 RT OO0 T M 69 B B (0 MR B
BEA) FrBAitE FET WREEBHFHFEOERER - TFT
ErBEREEER -

OFET # & th 2 M - 8 & A% 5 6 18 DL R 48 &% 1 %
BEEE U EAIEFRE » 25 REE R EGEGRRIE
EBUBEENMAFNBSESN  MESHEREEEE -
LEHBEEE HEBEERRABEG _E LBl

=

B
gl

MEAZH OFETEEREMAE

R HR B AR

- RBRERK

- [ R AR

- FEEE

- —HEEEBEGRE

- EBEH AR -

HbP Y HARERENEaRBELAEHZEEY - K&

883491 5599 > L 138H (BHHREEE)
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MBEEYWRBEY -

OFET #E TN A HBMGLEEREHMMEE - OFET
SEMNEE GRS ERRERERNED M et
B o 40 US 2007/0102696 A1 5 -

HMEESEEREHEEAESY > WAl MHE
Cytop 809M ® = Cytop 107M ® (3R B Asahi Glass) o &
MG M EER - % GBERE - EREITEREM
BRI ATMEGCREBHER—RSEER X% [
B TR GBI ) (B R & HOB B 2 5 B W 1 M
BEGEE - BE2H 58 B4 FCI5® (7 W A
Acros > H§#% 12380) KMt M ERESYWREBH B %
MM P E M Ml 02HESY Teflon AF® 1600
2400(% B DuPont)s{ Fluoropel ® (3K B Cytonix)m £ & &
B FC 43 ® (Acros % 12377)« REWNEEAE 1.0 5
5.0 EEERK 1.8 F 4.0 X EEAR (RN EEBNE
B AR (E K RY) o MBI A AE US 2007/0102696 Al
8¢ US 7,095,044 1 38 = o

Exc2ERAT EAMBARE ¥ EEHMQ
OFET J 3 fir 45 B (0 8 & B8 5 — M 88) 7 A 7 RFID 12 4 =
FaER NEERB FBERESS UP=E - EHE
® ID £ HE ID Xf REXNEAEAEMHEEE
B MBI - EE . BE . REE% .

HE o REASHZEEY  REUBEAUREEY
] Fi Ht OLED tf » {5 40 18 B I 400 2 45 B o7 45 B J& A o0 0908

883491 %100K - £138H (ZHHRHE)
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MERAHN RFAFERERB(UMANEEZERS)NE
o HEH OLED RERLEEBKRER - #XERE KX
NS EEFEHER/NERERE </ - #FH kI
ER fFRARETEATFTZIEFREBERERAZNNERE > EI
BEZEHEHEEBEXEFTHR B LEE T ZHEEARNESE
ﬁII’: °

REBAZHZEGY  BEVBSYKRESYIHE
REEZEM/XAZHETMAREGRE  EFHEFHE
WE - ETFTHEREERANEFEFZ —HEZEEF -
fh > BERBEAZHZEEGY MHEFEASBETERE
UL EERELERR LY AIREEEHENRN
FEEELEAEMN - AN OLED T EEERE - EE R
FELEYMEIMBZERE  RENERMNIEE BAELHE
FirZEFE & - & K #la Miller % A > Synth. Metals,
2000, 111-112, 31-34, Alcala, J. Appl. Phys., 2000, 88,
7124-7128 R EFRGIHZ X F -

RES AR REBAZHZZECY TaUEEY
EREY LEEREEERXARZILEEHEERE  THER
BlAEREE T ZNERIME - 40 EP 0 889 350 Al 5
C. Weder % A > Science, 1998, 279, 835-837 1 fy it

ABRZ S -—RBERREBEAZHZIESYNELR
BEEFRA _-F BEFZEANEGSEREESEENRLE
EEEBBETPANPE HUERENERLRETRKS
&  BEBBRAERBREFZAATHERMED A > fl

883491 F£101H » H138H (RHRAFE)
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#1E EP 0 528 662 « US 5,198,153 5% WO 96/21659 «
BHETEZBERGRZELALEBRKETHFERAALSE
FERIREEFEBMBUEM S b EEIEESETFTF O
BEUTAEFMENMNZER - HENRERET  HEBEHZE
BEfMERABHNBBETZENRERAR Ea2FEH
MenBRTETELEZERE fEEDERAER &
R EE REERRERBETFEANREEREBMHE G -
BEFHEFAES & #BEBREE AW U)X X 4
I, ~ Cl, ~ Br, ~ ICl ~ ICl; ~ IBr #1 IF) - B% 5 #7 B (Lewis
acid)(f5] 401 PFs - AsFs ~ SbFs~ BF; ~ BCl; ~ SbCls ~ BBr; Al
SO3) - BE B - A#E - 3¢ &R (W HF -~ HCI ~
HNO; « H,804 + HCIO, « FSO;H fI CISO:H) - i8 ¥ & & [+
& % (Bl 4 FeCl; - TFeOCl -~ Fe(ClO,),s
Fe(4-CH;CgH,S03); ~ TiCl, - ZrCl, ~ HfCl, - NbF;
NbCIs + TaCls ~ MoFs+ MoCls + WEs « WClg » UF¢ & LnCl,
(EF Ln B ATE)) EBETFMW W CI' Br ~ 1"~ I3~
HSO, - SO, ~ NO;"» ClO;4 ~ BF, + PFs » AsFg ~ SbFg -
FeCl, ~ Fe(CN)¢’ ~ MIZREMEEE 2 el T > fl 4155 % -S057) »
EEFNHERRFE BEFZEMNAGETWWO H -
Li*~ Na*~ K*~ Rb*F1 Cs") - @& B (Hl40 Li- Na- K~ Rb
1 Cs)~-mm+t£& BB Ca-Sr A Ba) > O, XeOF, -
(NO,")(SbFg) « (NO,*)(SbClg') + (NO;*)(BFs) » AgClO, -

\\>§r

H,IrCls ~ La(NO3);.6H,0 ~ FSO,00SO0,F ~ Eu ~ Z Bf BE & -
R,N(R B E) RPT(R BREE)  RAs'(R B I &)

883491 55102 » H138H(FEHARAE)
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R;S" (R BT &)

AREHZEZeYNEERATHERERMBREER
FR7® OLED fEH #HVE M EAREAN ITO SFHLE -~ FIRE
T MNEEERE2EE - IEFEERE - E%Tﬁ%%(%ﬁﬂﬂl
FIERRMNESS)NENEEEN  BEXEXBHE)FLZH
meesBE”

REBERXGEHZZEESY - mA%f“/—\%&/wé\%ﬂiﬁﬁJi@
RN EHEREFE 5 _ MK (OPED)H » 1fl4 Koller F
A » Nat. Photonics, 2008, 2, 684 1 Ff it |

WES— BR > MEBERAZH T oW EHNELM
Mt —EERNRESIFSLS LCD 5 OLED EEFMWEME -
W H A US 2003/0021913 FArit - RIBAFHH Z B H
FoYMTEA T NEE BN S B - ¥ N LCD &
B o BRI EY M E M B EE TR LCD Bt o R Al
HY 2 &k de R ME H #1552 6 78 ¥ (image sticking) » B fl 40
E#EN LCD f » BHOoHVBRHFBEEEL LCHEZFUEHRLEE
HMAAEEAZEBGEN EARERMSEERAE L1YEE
ikl OLED EEFH > I MNEEEIJHBELM B
NWEHEL BARERERIREHEENRELAZEHZES
ME RO Lty Em&EEEE HLETHES
fLREfE  DUFEHREaREtEztnERERE FNRENTE
FiE - RMEBAZHZEEY R TEAXTRBLELEY
ik & o BAacRBNEERXE®E > W US
2003/0021913 A1 1 Ff it

883491 %103H » L138H (SBHHREFE)
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REBES—HR HMEBEXAFHZEZEGY  BEEWEEY
FEEYW TEEZEHEENKBEESTELPBIO > EFEEME
KBETHEE )R FRERPATHERLCERARKNHE
AME#E R DNA FHlZ#ME - ZEHARGREERF @ L.
Chen, D. W. McBranch, H. Wang, R. Helgeson, F. Wudl I
D. G. Whitten, Proc. Natl. Acad. Sci. U.S.A., 1999, 96,
12287 ; D. Wang, X. Gong, P. S. Heeger, F. Rininsland, G.
C. Bazan f1 A. J. Heeger, Proc. Natl. Acad. Sci. U.S.A.,
2002, 99, 49 ; N. DiCesare, M. R. Pinot, K. S. Schanze
J. R. Lakowicz, Langmuir, 2002, 18, 7785 ; D. T.
McQuade, A. E. Pullen, T. M. Swager, Chem. Rev., 2000,
100, 2537 o

BRI ETXBAEHBEER > SHAOAXFER  AX
Bz EBEVAEERLEBEERE  BERZIFA -

EASHAENRAMRFTEENEEBREEF > #@EE
é‘(comprise)”&“é‘ﬁ(contain)”&%%%éﬂﬁgz\?@é}fé(% s
“H & (comprising I comprises)”)EH“BEHARRK”
B84 (E R )8k b 2 4 4 -

e AR AZHNAMAEREEETRE  HE
MAEEAZHNEEN - BRIESHERE > SRIAREE
bR ZE-REETMNEBAREE - ESRNELUEHY
ZEREHES®R  -HAKt > RIEZERH > THFRBTRZE
HREBELBERANZERNNEUNSTB O —EEH -

EARPEFHBTRZAERBITUETESES F A4

883491 5104H - £138H (BHHRAE)
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 BRTHZERFBR/KT

BErzE2b-EMHEHETFTZE
G HHE  AFHZBERBITEAREZH L2
B RE A H oA DAL —

HeEH - Rt JFABEES T AL
ZHETEBERMESER)
ELTXH 0 F

RIEXZERY > GAIESLAEEE D
LERAEDERESEN  NEEH c(C"EFRZEMKISE

£ 20C & 1,000Hz T HEZHE

[ 2 77 =% )

H S BT A T AR e
5 18 B 50 BE M H b R BR & 25 8 BH %
A) EBAES

= ¥ 8 I Bl
" e B M1

MTREEE 1

FH[1,2-d; 4,5-d’ 1 BEM-2.6-" B — LB (1.1)
HS]@[NH3+
20k
HNe SH N7
| e

S
0
HSI:[NHZ —\OJg( ~ N @
+ © A Anee a0
H,N SH

DMA, 60°C, 72h
/\O O\/ ' '

£ S0CT#¥ 2,5-Z &K

-1,4- Wi B2
g 20.39 mmol ;

H fi% B (5.00
; 1.00 eq ) FNEAK NN-ZHEFBERE
883491

2105 - L138H (FHIEHRIE)



201808964

(37 ecm®)f - BIE RN K MELE(3.39 g 3.49 cm’; 42.82
mmol ; 2.10 eq.) WHBEEWERRAR TR SOCHEHAE 1/,
B - TS ENRCARBEBEERA=28&-28(16.62
g 75.45 mmol ; 3.70 eq.)fl = & H &% § $2 (111)(0.57 g ;
1.02 mmol; 0.05 eq )Y F - BIEZIEEINRK - KES
MEERR TR 60CHEME 72 /NF - R BREWANE
ZER  c HMHBEISEINEBEY TYHRKEFERKR BEE£E
EEMRZEWMA.07 g5 59.3%) -

'H NMR (300 MHz, & {f-d) 6: 8.84 (s, 2H), 4.60 (q,
4h), 1.52 (t, 6H) -

RKIF[1,2-d; 4,5-d° 1B M -2 6- " ¥ B — (+ = &)E

(1.2)

oio\/ (o) 0—-C,,H,5

N“ s s N

OH p-TSA
@ MR = g Q
(1.2)
-0 Yo 0" So
C12H25

B [1,2-d; 4,5-d°]EEM -2.6-" % = Z B (4.07
g 12.10 mmol ; 1.00 eq.) ~ B % -4-5 5 (0.42 g ; 2.42
mmol ; 0.20 eq. )1+ — -1-F2(4.73 g 25.41 mmol; 2.10
eq. ) B EIER - FH (200 cm’)H - ¥ Dean-Stark 2 & &
HEERITEESYWE 140CHE 16 /N0 - FEZEF B
brAaE > ARME — o7y =E-1-12(4.73 g 25.41 mmol ;

883491 %106F - $£138H (SFHHREAE)
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2..10 eq.) ~ HE-4-5508£(0.42 g; 2.42 mmol ; 0.20 eq.)F1 #F
ST HFE (200 cm’) i ¥R A ¥ AE Dean-Stark B T [E K 16 /)
B - BB AR ARAZELY 60C » BRBHYWEE  HE
Ze o R [ s B R R ek W K B A 5k BE (100 cm’ s b.p.
80-100C)F H& & ELAERECBRZIEW(4.89 g
65.5 %) °

'H NMR (400 MHz, & {}-d) 6: 8.84 (s, 2H), 4.52 (t,
4H, J = 6.84 Hz), 1.88 (m, 4H), 1.53-1.20 (m, 36H), 0.86
(t, 4H, J = 7.0Hz) »

4,8-Z R -FFF[1,2-d 5 4,5-7 B M -2,6-Z R (1

—E)EE (1)
(o) 0—C, Hy o 0—=C,,Hy
s N ' s N
DMF, Brz Br Br
100-105°C, 30 min
NS Ny S
(1)
g” o e
C.H » CyHys

12°°25

AR I [1,2-d 5 4,5-d° 1 EEM-2,6- " R EE — (T &)
B5(1.60 g; 2.59 mmol; 1.00 eq.)/AfEF /K N,N-ZHE
P B (24.0 em®)5 5 £ 60°C T 30 T R &S
SEDES BRMIR(16.99 g 5.45 cm’; 4 eq.) - REH
BREEER TR 100-105CMEA 30 08 - FREBETK
ERBAKARNERER B BREFHEA 200
cm’ Na,SO; 8 FI K BF W WL EIE - & E 88 H KM FE%E

883491 5107H > FL138H (BUHEREHE)
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HUEHYREBEERMEACEME : Z& 8L U
ELfEE05BZEYW®B3Tmg: 41.7%) -
'H NMR (300 MHz, &.{§-d) & 4.51 (t, ] = 6.83 Hz.

4H), 1.94 - 1.80 (m, 4H), 1.52-1.19 (m, 36H), 0.87 (t, J =
7.05 Hz, 6H) -

B i B M2

MBI FEER 2:

KIF[1,2-d; 4,5-°1EEMW-2.6-—_ B EE-3,7-ZHE
- B (2.1)

o) o~ o) o
1 d X
z

+ p-TSA
B-ZHRE  ix 2.1)
S N

BRI [1,2-d; 4,5-°]FEEM-2.6- "B — ZE(0.99
g3 2.94 mmol ; 1.00 eq.) ~ B % -4-T& F (0.10 g ; 0.589
mmol ; 0.20 eq.)F 3,7- = B A -3 -1-8 (0.98 g 6.18

883491 55108H » 138 H (BHERHAE)
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mmol ; 2.10 eq)ABEHR - " HFE (50 cm’)F - ¥ Dean-
Stark EEHBEEZBEMALERESGYAE 140CIME 16 /NEF -
HFEZEDBREREN  BRSYWEBSHER Z&F K50 cm’)
oo FEHFMEFE GO ecn)JIBEY > Hi/K (200 cm’)FI4E
SNERE(ESR 3,7-"HE-F-1-EMEAHR) BEHBERE
WHREYEBEEBWEZCENK * £HE bp. 40-60C/
“EHEE)ME cEE 1.06 g (64.5%) -

4,8-" R -E I [1,2-d; 4,5-d° ) -2,6-— 58 fE & -
(3,7-Z“H & -¥ &) (2)

- DMF, Br,
Br Br
100-105°C, 30 min

£ 60°C T i A [1,2-d; 4,5-d° ]2 M -2,6-— FR ik & -
(3,7-ZH E-FZE)E(1.06 g; 1.89 mmol; 1.00 eq. ) B #EFE
K N,N-Z B &L B i (16 cm’) = JR IR (12.38 g5 3.97
cm’; 77.49 mmol; 41.00 eq ) B BB ERRK T K 110T

883491 ZE109E > £138H (#HHRAE)
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NE 30 sy 88 - BETR > BREFE A A A 200 cm’ Na,SO; &
MAKBBETREBRMEE BEERAAKNRELERLERY
HEEREENECERK  AHMB /&SR E)ssE - DE
EEBHEOBEZEMST mg; 0.79 mmol ; 42.0%) -

1H NMR (500 MHz, & {5-d) § 4.60 - 4.51 (m, 4H),
1.95-1.87 (m, 2H), 1.73 - 1.62 (m, 4H), 1.59 - 1.48 (m,
2H), 1.41 - 1.13 (m, 12H), 0.99 (d, ] = 6.4 Hz, 6H), 0.90 -
0.82 (m, 12H) o

" i f M3

WrEELEEY 3.1:
2,6-"(F T E)-ZEH[1,2-d; 4,5-d°[EEE W (3.1)

C12H25
s N
HS NH,+ OH PPA, P,0,
j@[ 2C- + C.H, 5/&0 140 °C. 16h (3.1)
NH,+ SH

_ N\YS

C12H25
B LB (40 )F1 2,5- "M E-E-14- B EEEE

(5.00 g~ 20.39 mmol - 1.00 eq)fil £ % {%%ﬁﬁ%%ﬁ—ﬁz 3-
“‘EF"- - BREWE T0CH 13 2EETHEEE 5§ o8 KE
100C A1 10 2EE THEH S 30 o - RABRFEREYWLAE
60°C > RN+ =W(8.96 g 41.80 mmol > 2.05 eq.)fl F &
£ =% (26.0 g+ 91.58 mmol > 4.49 eq.) > RS 100
CTHEMH 30 78 » FZE 40CTHEHE 16 /N - BER -

883491 1108 » 138 H (ZHHERHE)
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FEREREWAAE 80CALMKGBO cm®) - HIR S WEH
1 /NBF > EAA1TZE 40°C MR M Z & F 5 (100 cm?) o 4 B %
EH BEMMEHABSEEMNKBERER KLWHBESEEEL
FEZTRE ESEHGCGEBZEMW(S.00 g 46.4%) -

'"H NMR (300 MHz, & {5-d) & 8.38 (s, 1H), 3.13 (t,
4H, 1 = 7.7 Hz),1.96-L82 (m, 4H), 1.50-1.20 (m, 18H),
0.88 (t, ] = 6.7 Hz, 4H) -

= i 51 M4
MT B EERE 4
2,6-% - (1-SH-F&)-3EH[1,2-d; 4,5-d° 8 B (4.1)

CBH17ICGH13

' 8N
HS. NH,+ CeHis OH PPA, PO,
I;VL 2+ Ly )\( 140 °C, 16h (4.1)
NH,+ SH 87 o)
N S
CeHys CeHyy

R (20.0 o)F0 2,5- T E-FK-14-ZHREER
(2.50 g3 10.20 mmol ; 1.00 eq.))fil % %5 f % i 18 #E 55 3-'
SEEN - HEAWAE 100CH 10 EE TEERME 2 /A
i - REBEFEREMWAANE 60C > FN 2-2 & B (5.36
g5 20.90 mmol ; 2.05 eq.)f1 H &1k — 85 (13.03 g ; 45.88
mmol ; 4.50 eq.) - KRG %mu@ﬁﬁfﬂ%TK~Mﬂz
B I8 /N - R BRIERSGYWAAZE 80°C I MK(S0
em’) o BORESWH B EEEH 0 B NaHCO; 8 1K & &

883491 F111E > H138E (FERAEE)
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Mk HEAKER - & MgSO, 2B WHEIE - FEZEFR
ERBEUEHEEERZCERE - A HE /Z&F E)E
WBLratBEGY ELfEEZCHAYZIEYA.38 g
70.1%) o

1H NMR (300 MHz, & {5-d) 5 : 8.41 (s, 2H), 3.15 (tt,
J=7.2Hz, 2H), 1.79 (m, 8H, CH-CH2), 1.2-1.4 (m, 40H),
0.8-0.9 (m, 12H) »

4,8-Z8-2,6-2 - (1-CE-T&)-FH[1,2-d; 4,5-d’ 1%

8 Ik (4)
CsH1'7ICSH13 CaH17\/ECGH13
s” N s” N
DMF, Br, Br Br @
110 °C, 1h
Na S Na S
CsH13 C8H17 C‘sHm C8H17

& 2,6-%-(1-_. & -E &)-FH[1,2-d; 4,5-d"]% @
(4.38 g 7.14 mmol; 1.00 eq )/ AfEFE MK N,N-Z F & H
B B (75 cm®)E - RANE(46.8 g5 15.0 cm® 5 292.9 mmol ;
41.0 eq It AR EERR TN 110CH2L 30 08 - fE1R -
FEEHEIA 200 cm® Na,SO; BRI K A RK K IEZFR - KK FE
BRAVA & F Kk (2x 100 cm’)ZEH > A& F KA A
KR  KEAVBELZRITARE CEZEZEHBRBE L
FEHWRBEREREBMNMAECENE - GHME b.p. 40-60TC/Z
SHEM LB EEEECHRYZEDQR.26 g
41.0%) o

883491 F112H > #138H (FHFRHEZE)
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1H NMR (400 MHz, & {5-d) & 3.23 (m, 2H), 1.77 (m,
8H), 1.2-1.4 (m, 40H), 0.8-0.9 (m, 12H) -

2 5 ] M5
M ERE S
2,64 (3-7, 5 -BEH)-3EH [1,2-d 5 4,5-d°|HEBEME (5.1)

CZHS C4H9
s’ N
HS A NH:* OH PPA, P,0,
2cl  + >
NH o o 140 °C, 16h
+
® CZH5 N\ S
CHy (5.1)
C,Hg C,H,

BB (48 ) 2,5- " E-F-14-“HEEKE
(6.00 g 24.47 mmol > 1.00 eq)JI ZEFHWMEBEF F L 3-
g - BRAEWE T0CH 13 EETHHE 5§ 78#KE
100CH1 10 Z2E TH|#H S 30 o @E - AREESYW LA 2
60C » W™l 4-ZF-F(8.64 g 50.16 mmol > 2.05 eq.)H
HEIL 8 (31.26 g» 110.12 mmol » 4.49 eq.) > R EW
£ 100°C T##E 30 58 » REAE 140C THHE 16 INE -
% > WEERESWAME 80CIMAKBO cm’) - EIEA
MR 1 NE S EAAE 40C 0 RF I Z & F k(100
em®)  HEHEH > BERHEASELNBERKER &

883491 1135 » #£138H (FHHREAE)
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MBEZERE  BEAYEBELTEEZEYTEG EH/HERKFEAR
[E 48 < EE 7 (5.25g » 48.3%) °
'H NMR (400 MHz, & {5-d) & 8.38 (s, 2H), 3.16 -
3.07 (m, 4H), 1.91 - 1.81 (m, 4H), 1.47 - 1.36 (m, 8H),
1.36 - 1.22 (m, 10H), 0.96 - 0.84 (m, 12H) -
4,8-"0R-2,6-% -(3-Z B -FEE)-FKIH[1,2-d; 4,5-4°]%
I Wk (5.2)

CH C,H
C,Hs C,H, 2'ls 49
N
s” N
"N Br,, DMF
> Br Br
" (5.1) '
' No S
N S B (5.2)
C,H C,H
. CHg™ TC,H, a0 ze

B 2,6-% (3-7 A -BF B )-FE I [1,2-d 5 4,5-d°] % mE
(5.25 g; 11.80 mmol; 1.00 eq.)¥ fi& 7% & 7K N,N-— H £ H
B B (125 cm’)th 3R A0E (77.35 g5 24.8 cm’ ; 483.99
mmol ; 41.0 eq )UK F R AERRK T K 110C M 10 &
8 - BE1R > FE A A 200 cm’ Na,SO; # fl /K 3% K 1§ & JE %
oo EWMIIBRYERE DCM XEHMWE - BHEEY S
BEIERM : DCM (K% 1: )T U EBWEE  BER2
Bl B EGYYEBERAMTIEFERHEE B ECEN

FHEE bp. 40-60C/—EHER)EWB L4 E4&E

883491 E1M4E > H138H(FHHRHAE)
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EECHRYWZEYWR.30g> 32.0%) -
~ 'H NMR (400 MHz, & {}i-d) 8 3.16 - 3.01 (m, 4H),
1.77 (dt, J = 11.6, 6.3 Hz, 2H), 1.54-1.38 (m, 8H), 1.38 -
1.20 (m, 12H), 0.94 - 0.76 (m, 12H) -
B4+ K-y -2-K)-2,6-8-3-ZE-FE)-FE
3 [1,2-d ; 4,5-d°]% B2 W (5.3)

H’%A4,8-:*};§-2,6-’§’§-(3-Z%-Fﬁ%)-%#[1,2-d ; 4,5-d°]
EEE M (1,10 g5 1.83 mmol; 1.00 eq.)~ = T & -(4-+ =
E My -2- £ -85 % (2.27 g ; 4.20 mmol ; 2.30 eq.) -
Pd2(dba)3 (0.13 g; 0.15 mmol: 0.08 eq.)FI = -#F-FH ¥ &
% (0.09 g 0.29 mmol ; 0.16 eq.)I A B J& K& i + I B &
15 38 - RMBRZEERA3 e )W K IERE Y E—
fR& 30 mins - B RIEREGYE 120C T BRE - &4l
EEB% BRERGYINBEFEQS co’®)f o k4
N EBRY > BEEN L E B EhREE - B0
B (EEBERE MRk BARBECSKEF i 7 R
4 {b (Biotage » 100g f& -~ & W B/ — & B & » # &
Biotage > 100g & > AMBMEE) MELEERKOSBERZ

883491 %1155 » H138H (B HHRAE)
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EMQRT% EE)-

'"H NMR (400 MHz, & {5-d) & 7.00 (d, J = 1.4 Hz, 2H,
BE1S  Carom-H), 6.79 (d, T = 1.4 Hz, 2H, BE® C.om-H),
2.59 (t, J = 7.7 Hz, 4H), 1.64 (m, 4H), 1.28 (s, 74H), 0.95 -
0.86 (m, 6H) o

4,8-% -(5-R-4-+ B -y -2-F)-2,6-F-(3-Z & -F
e )-FK I [1,2-d; 4,5-d7]% g 1 (5)

csz\%cng Csz\%CiHs
CiHys 12Hs  NBS, AcOH 12H25 CraHs
b‘@—d s
(5.3)
s N CHy” CH,

49 2H5

i 4,8-% -(4- T A -mE -2-5)-2,6-F-3-2 &K -F
E)-FEFH[1,2-d; 4,5-d°]% M (352.00 mg ; 0.37 mmol ;
1.00 eq.) ~ & {5 (8.71 cm’) ~ Z & (2.90 cm’) il & B J&E J&
e HER THRHEREY - M-8 5K 1-08 -0k 0% g -
2,5- " HA(139.13 mg; 0.78 mmol; 2.10 eq )W B ES Y
HEBRE ARABEEZBETHRE 6 X - fl1KG0 ec’)AH A
HEE (200 co®)FEEUE Y o K M B4 AR £ & K (Biotage » 100
e AHB) L@ LUELZEEBZEY -

'"H NMR (400 MHz, & {5-d) 8§ 6.77 (s, 2H, Carom-H),

2.51(d, J =7.7 Hz, 4H), 1.62 - 1.50 (m, 8H), 1.35-1.20 (m,

883491 %116 H - $£138H (BFHHREFE)
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68H), 0.88 (t, ] = 6.7 Hz, 8H) °

E i B M6
WmTrEELED 6

4,8-%F (4-+ — F-mERy 2-E)-FH[1,2-d; 4,5-d° |
i -2,6-" F& Bg — (+ — 5 )5 (6)
COOC,,H,s
Y PdCL(PPh,), /‘fOCﬂst
C,,H,s DMF AN
C.H U C12H25 R N C12H25
+ L)
Br Br cH 9/S\n s / \ / \
C,H, S S
Na S _
Na S
COOC,,H,s (6.1)
COOC12H25

Y 4,8-"E-FEFH[1,2-d; 4,5-d°]EE M -2, 6- " B —
(+ = #)E5(1.00 g5 1.29 mmol; 1.00 eq.) =T & -(4-F
TR -ER-2-F )-8 5 (2.10 g5 3.87 mmol; 3.00 eq.) -
PdCI2(PPh3)2 (36.34 mg; 0.05 mmol; 0.04 eq.)¥ Kl & B
EEELRE - Bl NN-ZHEFERKQ4 cm’) R K IE
BREWE—FRA 10 SEN LSRR EHZBE ZUEH T I
Z 120C4% 2h- B2 > EREWAAE 25CIAL AR 400
cm’® (WHE - BEINEY > EZERPEZETHESHEHGH
Eif (b.p. 40-60°C )f1 — %EF*bﬂ’if/fMﬁ/&Z”*IJ:frﬁ/zézwb
EEF 262 mg (18%) -

'H NMR (400 MHz, & f5-d) & 7.85 (d, T = 1.4 Hz,
2H), 7.21 (d, J = 1.4 Hz, 2H), 4.50 (t, ] = 6.7 Hz, 4H), 2.74

(m 4H), 1.86 (m, 4H), 1.71 (m, 4H), 1.55-1.25 (m, 72H), ,

883491 FIMTH > £138H(EFHRASE)
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0.86 (m, 12H) o

B i f M7

WM EEER T

4,8-% -[4-(2-¢ E -+ T & )-BUp-2-FE]-FH[1,2-d;
4,5-d’]BEEM -2, 6- " g — (+ =& )BE(7.1)

OiO_Cmst
A

N C1DH21
Br Br + 2 BusSn—_-S\  [PdCL(PPh,),], PhMe
\% 120°C, 20h
H17

N

o Ce

! C10HZ1
C12H25

B 4,8-"R-FEFH[1,2-d; 4,5-d° k-2 6- "B —
(+ = H)H)E5 (571 mg: 0.74 mmol; 1.00 eq.) ~ = T £ -[4-(2-
R B -y -2-E -8 2 (1108 mg ; 1.70 mmol; 2.30
eq.) ~ [P&z(dbam (54 mg; 0.06 mmol; 0.08 eq.) ~ = -4F -
2R B B (36 mg s 0.12 mmol; 0.16 eq.)i A Bl J&E B i + ¥
R R o R0 (6.0 cm®) I K FEIR & N 0 B R R 30
S RBEBRAMESRAE TMEHAZE 1200C 4K 200 18
FUBEPE - BER > BRAWAAZE 25C > EHRinZ & H
f5£ (20 cm’) R 36 #5 FR O 0 B (400 om®) TR o JE TR
Wy G EE B (E B A B (bp. 40-60C)YRI &S HIEMEBMK
BRBWNEMAEL BEERLCEHRYZEY  HBSBH
& 1k (688 mg > 69.5%) o

883491 $118E » 138 H(FEERHAE)
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'H NMR #1 'H-'H COSY NMR (400 MHz, & {5-d) &
7.81 (d, J = 1.4 Hz, 2H, BEY Curon-H), 7.19 (d, J = 1.4
Hz, 2H, M ¥} Carom-H), 4.49 (t, ] = 6.8 Hz, 4H,
COOCH,), 2.68 (d, J = 6.8 Hz, 4H, Ca;on-CH,), 1.93 - 1.83
(m, 4H, COOCH,-CH,), 1.71 (bs, 2H, Carom-CH,-CH), 1.55 -
1.45 (m, 4H, COOCH,-CH,-CH,), 1.42 - 1.14 (m, 76H),
0.91 - 0.82 (m, 18H, -CHj) -

4,8-% -[5-8 -4-(2-F & -+ T E)-Ey-2-F1-F I [1,2-
d; 4,5-d°)EEEM -2,6- " 3% B — (+ = &E)E(7)

& 4,8-% -[4-2-F E -+ ZE)-BEY-2-F&]-F IF[1,2-
d; 4,5-d°]EEW -26-—%8 — (+ = #%)f (688.00 mg ;
0.51 mmol; 1.00 eq.)~ & (12 cm’®)~ Z & (4 cm’)jn & [H
EER  BHEEYWE rt. TEHUKR - LU—BH oK
1-38 -NL 0 g -2 5- — FH (187.02 mg ; 1.05 mmol ; 2.05 eq.)if
KR AW 2 NEF(TLC 2 41) - # /% i B (200 cm’)
KINBEDLESL  AGEHEEMHABERECOKF » I
FEHTEHAAHE (b.p. 40-60C) I _EHIEFRBERMRZIE
HEWMZ4HML  UREANEFER - EE K 641 mg

883491 119K - £138H (BHHRAE)
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(83.4%) -

'"H NMR (400 MHz, £ {§-d) § 7.65 (s, 2H, HEH
Carom-H), 4.54 (t, J = 6.7 Hz, 4H, COOCH,), 2.65 (d, J =
7.1 Hz, 4H, C.om-CH,), 1.91 (m, 4H, COOCH,-CH,), 1.78
(bs, 2H, Carom-CH,-CH), 1.62 - 1.50 (m, 4H, COOCH'Z-CHZ-
CH,), 1.49 - 1.17 (m, 76H), 0.94 - 0.81 (m, 18H) o

BBl Pl

WTHEZEEY PL-

F-[2,6-(4,8-Z(F Z&)-FH[1,2-b: 4,5-b’ ] E 1y )-
3£ -4,7-(5,6-% -3¢ & B -F I [1,2,5] 8 — M )-3L -4,8-(K ¥
[1,2-d; 4,5-d’]=mEM-2,6- " % 8 — (+ = &)E)] (P1)

o 0—C,Hyg
s )

Ci2Has N, N 8 N

0
P(o-Tol), &
Pd,dba, .

883491 %120H - £138H (FEHRAE)
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B 4,8-T(FZH)-2,6-8-=FEHEE-FH[1,2-b;
4,5-b°] " E % (426.27 mg; 0.50 mmol; 1.00 eq.)~ 4,7-—
1 -5,6-8 -3¢ & &K - % #[1,2,5][1%:%@(137.60 mg ; 0.25
mmol ; 0.50 eq.) ~ 4,8- "3 -F 3 [1,2-d ; 4,5-d°] % g % -
2,6-" 8 — (+ = 2E£)E (193.68 mg ; 0.25 mmol ; 0.50
eq.) " Z(ZFEHERNE)Z#(0)(18.3 mg;: 20 pmol ;
0.04 eq.)f1 =-#F-HH K E B (24.4 mg; 80 pumol; 0.16 eq.)
MEEEER BERRERZEFEG6.25 c’) I EZHF R A
BREREME—TKERR 15 7#  HREESYNAE
IIOCEHAEKABRE THEHE 1 N - RBRM=T &-FE-
$% %% (734 mg; 2 mmol; 4.00 eq.) FEZEE 130°C Nz 3 4h
1/NBF - R RIIRZE (471 mg: 3.00 mmol ; 6 eq.) > ##
= 130C THE 1 NS - RIEERM% > BERERGYS
MZE 60°C A JT B H B LAY EE (100 cm’) - F BB IE W
EEAVMTATECx10ecm’)RHEUELESR - BEREH
EEREWNARE - AHEB40-60C) BTk - —&F K
SHEEERRENEEY - FHNEZB|HE L HE (00
cm )F N BREFTE T EHBRERKEDNELEEZCGEBGI
mg) °

GPC (50C » & ) : Mn=88.8 kg/mol » Mw=410.7
kg/mol > PDI=4.62

FEEH I E A F R (100 cm’)H T 0% & K 5 o0 36 #E
R U B DUE 4 R EE M (385 mg) -

GPC (50°C » & %) : Mn=103.3 kg/mol » Mw=569.4

883491 F121H » £138H (B HHRHE)
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kg/mol » PDI=5.50

Bt Bl P2

ATHERSY P2-

o5 -[2,6-(4,8- 2 (F = F)-FEFE[1,2-b; 4,5-0°] BB )-
#-4,8-(6-(3,7-Z H & -3 B )-[1,2,5] 1 — W 3f [3,4-¢] 2 15| Ik
-5,7-ZFd )-4%-4,8-(F FH[1,2-d 5 4,5-d° 1Bk -2,6- " B %
— (= E)E)] (P2)

O C12H25
C12H25 N
| S
_?n / / Br
S
Na S
C12H25
6]
P(o-Tol)3 C12H25

Pd .dba,

B 4,8-Z(FZF)-2,6-8-=ZHEFHEE-FIF[1,2-b;

883491 §122F » #£138H (FERHFE)
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4,5-b’] " ME (298.39 mg; 0.35 mmol; 1.00 eq.) ~ 4,8-=
I [1,2-d 5 4,5-° 1B -2,6- "M = (+ = &)
(203.36 mg ; 0.26 mmol; 0.75 eq.) ~ 4,8-=R-6-(3,7-_H
- £)-[1,2,5108 = 0 [3,4-¢] 2 55| Uk -5,7- Z [ (44.03
mg ; 0.09 mmol ; 0.25 eq.) s = -#F-FH X E B (17 mg: 56
pmol ; 0.16 eq.)F1 £ (= HF 55 B & P HI) = 42 (0)(12.8 mg;
14MM¢QMGMMEEE%m°%%%Z%E%MA
c VIEZEBUBRERECE—FHBR 15 78 - §
RERESWMEHAZE 110C EEKBE THRE 1 N - R
ST E-KE-#81(514 mg: 1.40 mmol ; 4.00 eq.) #FE
£ O130C FHIE 1 /NBF - HXK > RIIIRF(329.72 mg
2.10 mmol: 6 eq.)> BEZELE 130C FTME 1 /NIF - KFE
Bk R ERS WA AE 60T i LR 5 HE pE 6 B B2 (100
em’)h - BEHBEWEZT YW HA A FEQ x 10 om®)¥%E # M
EAEE EORRENARE - GHB(0-60C) BS
e BT REEMRREBMELSY - HEHNERENTEB
(100 el )F I BRBCHEB AL EHBRKENELECE
(306 mg)

GPC (50°C » & # ) : Mn=11.3 kg/mol > Mw=23.3
kg/mol » PDI=2.061

% 1% 4 P3
WTHEESY P3 -
B -[2,6-(4,8- 2 (F ZH)-H I [1,2-b 5 4,5-D' ] HE B )-

883491 %E123H - #£138H (FEHRAE)
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F£-2,6-(FEFF[1,2-b; 4,5-b°] "W -4,8- "8k — (+ = %&)
B )-3£-4,8-(FFF[1.2-d; 4,5-d° [ -2,6-Z 5 ik — (+ =
E)BE)] (P3)

O3 _0—C,H,
0s_0"CiHas BN
C12H25 ] N
S S
L7 ) | -y D—Br + Br Br
I s | S _
Ny S
CiHas (0] O’C1'2H25
P(0-Tol), ¢ °
Pd,dba, Ciats

o o48-Z (T &)-2,6-B-=ZHEGRE-FIF[1,2-b;
4,5-b°] " ME % (255.76 mg; 0.30 mmol; 1.00 eq.) -~ 4,8-—
R-FEI[1,2-d; 4,5-d 1 mEM 26- % (&)
(209.17 mg; 0.27 mmol ; 0.90 eq.)~ 2,6- 8 -% H[1,2-
b 4,5-b’] "Wy -4,8-" ¥ = (+ = &) (23.18 mg ;
0.03 mmol; 0.10 eq.) ~ = -#F-FH X E B (14.61 mg; 48.00
pmol 5 0.16 eq.)f1 £ (Z F 58 F & W B ) = #8 (0) (10.99
mg ; 12.00 pmol; 0.04 eq)IZEEEMH - KRR ZEH
F4.15 ) NEZETEBAEBRKIEREYWE—SHRR 152
o BREESYNMHEZE LNOCEEWLEETERE 1 /N

883491 $124F - H£138H (BUHEREEE)
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i - RBEAM=T E-F E -8 ik (441 mg: 1.20 mmol ;
4.00 eq.) FEEE 130CTME 1 /I - EXR > FINAR
(282 mg; 1.20 mmol: 6 eq.)> BEF 130C TMME 1 /I
B - NERE  EREREWAEAZE 60°C I I B N #E
PE A B (100 em®)h - BHBEUEESYWHAFRQR x
10 e’ ) HUELAES  HAERKXENAFE - & W3
(40-60C) - BTk BN KEEFERRENEEY - #Fd 0
EEMEOEEA0 cn’)FIRBOHE S I 55 BB K E
DLEE£EABERB (304 mg)-

GPC (50C » & #& ) : Mn=12.3 kg/mol > Mw=25.2
kg/mol » PDI=2.04

E I B P4
WTHNHEEEESY P4-
X [2,6-(4,8-7 (+ " E)-FEH[1,2-b 5 4,5-b’] = HE L )-
Sk 2,5 8 IE LY I [3,2-b]BE Y -2 -4, 8-(3 3£ [1,2-d ; 4,5-d°]
e -2,6- "B (- ZHE)E)] (P4)

Oy 0-C,,H
C,H
12125 _ \ s SN
| S ] 7Sn
—sn< DS + A IR N
] S | g7 —.5n r
. Ciatos Na S
P(o-Tol),
Pd,dba, : o X0
]
C12H25

883491 51255 » H138H (EHRHEE)
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o o4,8-Z(FZE)2,6-#-ZHEHKEE-FI[1,2-b;
4,5-b’] B3 (131.39 mg; 0.15 mmol; 0.50 eq.) ~ 2,5-%&

= HEGEE-EY I [3,2-b]EEK (71.80 mg; 0.15 mmol ;

0.50 eq.)~ 4,8-" R -F F[1,2-d; 4,5-d°|EEBEMK -2,6-— ¥

i — (+ = #)fE(238.80 mg ; 0.31 mmol ;

1.00 eq.) ~ =-

el
B R EBE (15 mg s 49 pmol; 0.16 eq ) IR (ZEKLEHRER
B )= $E(0)(11 mg; 12 umol; 0.04 eq )1 ZEJEEM - #
BRRZEFEMEZERQ20 c’) B HKERSYE
TR 10 o8 - GSREESYMEZE 110C L AEWLEE

THEF IS5 0#E  NKEXHRE EXEERES

REIE 60T

FMAFRELEK HHBEBEKEFAWAAFEQx 10 cm’)
AU ELAEE BEHRRENKEZESCYRAARE - GHE

(40-60TC) Rk ~ R NEXZHEX
REFER S -

B It B PS5
FOTHESY PS -

:E\% '[2:6-(4:8—: (+ :%)-—7‘1{ # [192"b ;

883491 5£126HF » #£138H (FHRFE)

EE - HEBEALE

4,5-b°] 7 BE B} )-
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H-4,8-CEH[1,2-d; 4,5-JFEMW-2,6-_ %8B _(+ %)
B5)-3%-4,8-(2,6-%-(1-CE-E&E)-F I [1,2-d: 4,5-d° |8 %

)1 (PS5)

C.H
OTO_CQHZS 8 17ICeH13
' O
CioHys s N S N
| S | :
—8n 4 Y Sn— + Br Br + Br Br
| s |
C12H25 NS NIS
P(O—TO!)3 (é) H o : CSH13 C8H17
Pd,dba, 127725
912H2
(0]

B 4,8-T (T T E)-2,6-B-ZBHEHREE-FIH[1,2-b;
4,5-b’] " BEy (285.44 mg; 0.33 mmol; 1.00 eq.) ~ 4,8-_
-2,6-% -(1-C & - £ &)-F IF [1,2-d ; 4,5-d°] % ;@
(129.05 mg; 0.17 mmol ; 0.50 eq.) ~ 4,8-" & -F 3 [1,2-

d; 4,5-d° 18 BEM-2.6- "% — (+ = &) (129.69 mg ;

0.17 mmol ; 0.50 eq.) ~ =-#F-FH R E B (16 mg 5 54 pmol ;
0.16 eq )12 (" FKum FHEWNEE)Z#(0) (12.26 mg; 13.39
pmol; 0.04 eq )MEEEEE - BHREAZEHIHEM.2 cm’)
MEZEHLHREEEME—FTHRA 10 o8& - BRE

883491 $127TH » H138H (ZHHRIHE)
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BEYMNEZRE 110C HELBEE T#EHE 30 98 - KIES
Rt BRERSYWEEEIN 15 c® WEE—BINHE 110
T RAHAE 60CIUEHRNZEHE50 cm’)F Ik - ¥ H
BREBUEZEVERAREQCx10cm’) MU ELER - #
HERERKEZENAAR - Al E40-60C) BCOh - B K&
EMRRENBEEY - FEHIE S E 250 om®)d ) & & 07 5
SUFEEHBERREDLELEREACEHE (20 mg» 5.2%) -

GPC (50C » &%) M, = 24.0 kg mol™'; M, = 94.5 kg
mol™' ; PDI = 3.93 -

E Bl P6

WTNEEBEBEESY P6 -

#-[4.8-(R IR [1,2-d 5 4,5-d° 1MW -2.6-— % B — (+
BB )-3£-4,8-(2,6-F -(1-C E-F &E)-F H[1,2-d; 4,5-

d’]EE HE M )2 -2 5-%F _BE W} ] (P6)

| |

883491 55128 » £138H (SZHHRIAE)
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Ox 0 CiHs  CH

|
P(o-Tob, CiHos
Pd,dba,

?12H25
O

(@]
O
[+]
T
3
(@]
(]
T
]

N“ s S

pa

wro2,5-% - = B K & bt B - 1 (140.00 mg ; 0.34
mmol ; 1.00 eq.) ~ 4,8-_ & -FK F#[1,2-d ; 4, 5 d’] &k o -
2,6-_F# W — (+ Z E)E(132.35 mg ; 0.17 mmol ; 0.50
eq.) ~ 4,8-"3E-2,6-% (1-C & -FT H)-FE3H[1,2-d; 4,5-d°]
I 0% (131.69 mg 5 0.17 mmol ; 0.50 eq.) ~ £ (= % &5 B &
ANET)Z 8 (0) (12 mg; 14 pmol; 0.04 eq )R = -4 -H %

B (17 mg: 55 pmol s 0.16 eq )M EEEEM - BRARZE
2R (4.3 Cm3)7Jl]:zé§,<'»’§%§j'EH%}iﬁiwa% TR 15

DE - BRERSYMEAZ 1IOCEFMBEETERE 1 /A
B - RERM=TE-FE-H K (501.79 mg; 1.37 mmol ;
4.00 eq.) FEEHE 110C THMBASI 1 /NEF - HX K0

883491 129K - 138 (SHE:REAE)
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E 2 (321.87 mg; 2.05 mmol; 6.00 eq.) > #EE A 110C T
MESEI 1 N - RIEETHEZ > ERERERSEWASAE 60
TG HEE(100 cm®)P - BEHRKREWMARE « 4 H
Bt (40-60C) Bl - EHKREEXRRENEEY - £ H
I ZE R (250 cm’) o 0 & 05 BB 4 A FE A R U & DLE &
VE BE 5[5 £5 (197.00 mg 5 0.14 mmol ; 82.9 %) »

GPC (50C » &%) M, = 32.6 kg mol™' ; M,, = 135.2 kg
mol™' ; PDI = 4.14 -

g It B P7
MTHEREY PT -
#-[4,8-(2,6-8 -(1-CE - E)-FFH[1,2-d; 4,5-d4° 1%
IBE O )- 3L -2,5-%F SmE Iy -4k -5-E Wy -2- Bk -(4,8-%E -6-(2-3 A -

T A )-[1,2,5]8 Z M 5F [3,4-e] E 5[ Bx-5,7-Z 8@ ] (P7)

CBH17ICGH13

s” N
Br Br
/Sn S Sn\
/ \ k‘/ Njis
P(o-Tol), CyoHa, CeHis™  CgHyy
Pd,dba, :

883491 25130  #£138H (BHHRHFE)
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B 2,5-% - = F K § bt B -UE 1) (149.54 mg 5 0.36

mmol ; 2.00 eq.) ~ 4,8-% -(5-38 -BE B} -2-F)-6-(2-F £ -+ —
£ )-[1,2,5]m8 — M 3 [3,4-e] E MG Bk -5,7- Z Fd (147.40 mg ;
0.18 mmol; 1.00 eq.) ~ 4,8-" /8 -2,6-% -(1-C & -F & )- %
3 [1,2-d 5 4,5-d°] % B M (140.66 mg ; 0.18 mmol ; 1.00
eq.) s 2 (ZF i FHEWE)Z#(0)(6.68 mg; 7.30 pmol ;
0.04 eq.)Fl = -5 - B £ 2 % (8.89 mg ; 29.20 pmol 5 0.16
cq )M ZEREEMR - BHRAZEFEG.00 c) I EZ B8
THEEREWE—-FPHRR 15 28 - B RERGYNE
Z IIOCHAEWEE THRHE 30 78 - RARFNM=T &K
E-HH0.3 cm’) s HFEE 110C FTMWESEH 1 NEF - H
KoORMBE0.2 cm’) > FBEHE 110CHME S I 1 /NEF -
REZHRE  EREREREYWLAZE 60T I JL KK H B (100
em®) e o # R K WA KB A G H B (40-60C )
B~ B SR RERS R - FEHINEHEQ250 cm’)F
NMBBOKRE U EEBRERELNELE R BB O8
mg) °

GPC (50C » & %) M, = 21.4 kg mol'; M,, = 41.1 kg

883491 13 E > H138E(FHHRAE)
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mol™'; PDI =1.92¢

FE BN E B EE (250 cm’) o T & 05 25 4 6 3 B B Ik
EUELAERGCEB (116 mg) -

GPC (50C » &%) M, = 28.6 kg mol™' ; M, = 64.7 kg
mol™'; PDI =2.26 -

& It Bl P8
MWTITHERSY PS8

?12“25 (|:16H33
(0] [o} O (0]
CioHas N7 s N7 s
ZosoS o s
n n— r Br Br Br
/ 72N +
CyoHys SIN ' S N
o 0—Cy,Hys o O—CH;;

Pd,dba,
P(o-Tol),

4.8-T (2 E)-2,6-B-ZHEAFHIRE-FHF[1,2-b
4,5-b’ ]| " BE K3 (426.27 mg ; 0.50 mmol ; :1.00 eq.) ~ 4,8-_
B [1,2-d; 4,5-d0 )M -2,6- T R IE Z (+ N &)
(221.73 mg 0.25 mmol ; 0.50 eq.) ~ 4,8-_R-F H[1,2-

883491 5132F - $£138H (B IHRAE)
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d: 4,5-d° |8 -26-" 8 — (+ = &%) (193.68 mg ;
0.25 mmol ; 0.50 eq.) * Pd2(dba)3 (18.31 mg ; 20.00
umol ; 0.04 eq.)F1 = -#F - H % A B (24.35 mg ; 80.00
umol ; 0.16 eq )M E B EEME - BB R = & T 3 (6.25
P MEZEBULUBRERSCYE—FBRR 15 o8 - K
RERESYWMAZE 110C AFELEE TEE 1 /B - A%
WM =ET E-FE f%km(73431 mg ; 2.00 mmol ; 4.00
eq.)  BEF 130C TMH 1 /B - X - HFMERE
(471.02 mg; 3.00 mmol; 6.00 eq.) > FEZEF 130C [ jnzh
B 1 NG KERKRE BRERSWAME 60T
DI BN EE (00 co’)h - EHABRKETAWEA
FRCx10ecm’)ERIESLEE EHRKENARE
7 B (40-60°C) - BOERARGHRRENEAY - FEH
ZEHEBEQO cn’ )TN BRBECKEBOYLEHBBRENESE
2 A EEE(556.00 mg ; 93.0 %) -

GPC (50°C » & %) : Mn= 43.6 kg/mol » Mw = 190.4

kg/mol » PDI=4.362

" Kl P9
WTEHEREY PI

883491 133 » H£138E (RHHRHE)
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Pd,dba, OI

T
P(o-Tol), C

5,50 - = B R b A (2,2 | B E L £ (140.00 mg ;
0.28 mmol; 1.00 eq.) - 4,8-% -[5-38 -4-(2-3¢ £ - — & )-I%
by -2-F1-K I [1,2-d 5 4,5-d° ] mEM-2,6- " % B — (+ =
£ )i (426.94 mg; 0.28 mmol; 1.00 eq.) ~ = -3 -F % &
(13.86 mg : 45.54 pmol ; 0.16 eq.)f Pd2(dba)3 (10.43
mg; 11.38 pmol; 0.04 eq)MIZBEEM - HFHRRZEF

FKBS56 cmHMEREFBUBREREWE—SHBE 105
o  BRERERSYIMEHZE 110C » T HEZBEE TERE 60
S RBIBRM=THE-FEE-FHH (0.3 cm’) > FEHE 110
CTMEES 1/ - HXR > FMKEEO.S cm’) » HEFRF
110C THEIBERMNE -KREZKEZ  BREREVE®R

883491 $£134F » H£138H (FHHREAE)
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HaA 150 cm® FEMNERT EHABEKEZTAWAHR
HECx10ecm’ )R HEUELER  BHRRKERNAHFE
A EE(40-60C) - MO ETRXRENEEY - FEHM
ERBEQSO )P NBBC BT EHBEERENES
M ofe [E BE : (69.80 mg 16.9 %) o

GPC (50°C » &%) M, = 48.8 kg mol™'; My, = 239.2 kg
mol'; PDI = 4.9

" B B P10
MmTHEREEY PLO

(i:12H25
O:/[O
CH
S Sﬂ/ ¥ CioHz / \ / \ Croan
/ Br— g - 87 Br

5,578 - = A g e B (2,2 ]k E ) £ (140.00 mg s
3

0.28 mmol; 1.00 eq.)~ 4,8-%-[5-}82-4-(2-¢E -+ £ )-1&

883491 25135H » 138K (FARAE)
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by -2-B ]-ZEH[1,2-d; 4,5-d’ ]k -2,6- — B EE — (+
£ )ES (207.50 mg ; 0.14 mmol ; 1.00 eq.) ~ = -#5 - FE 35 £ i
(6.74 mg; 22.13 pmol ; 0.16 eq.)F1 Pd2(dba)3 (5.07 mg;
5.53 pmol; 0.04 eq)IZEEEMH - BHEBRAZEH F(1.71
cm)NEZZFBUERKRKERGYWE—FHR 10 o8 - &
RERESEYWMEBZE 110T - W AE R E T B 60 44 -
REBEFRM=ETHE-FEE-HHKO3 cm’) > BEHE 110C F 0
BB 1 NEE o HR o HRMIKIEQO.5 cm’) FEEAE 110T
THEIBEME - RIEZR%Z > BEERAVEBIAHE
150cm’ HEMNERT HHBAEWEESEWHAREQX
10 em)H)ERUEELERE  EEHRRKENARNE - 4B
(40-60C) - BURMNEAMTMRENEEY - FEHAMEH
B2 (250 em®) P RVIBEET S > MHEEHBEKE > MNE4E
M ff [E B2 (27.00 mg; 13.7 %) o

GPC (50C » &%) M, = 51.4 kg mol™' ; M, = 252.6 kg
mol™ ; PDI = 4.91 -

B) H & E B

FARE4&Y PL-P3FI P5-PO M EBEBEE OPVEE
AR RITOPVEBEHERE LUMTEC A5 Z HE

Z{E ITO-HHMAEMWR(13Q/sq) L HE - EWNABAEBT KA

hEREANEE(RE - 2ERE - 28 FKER - K&

HREF(FZLHRBRBIZEEZESEYE (BRI EEE

3 )[Clevios VPAI 4083(H.C.Starck)]§5i£%‘ﬁ?r7j<u 1:12

883491 %1368 - H138E (RIARHE)
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LEREG - M 0.45um BES[ KBS K BE > R iEE D
%&Nnm@§°ﬁﬁﬁﬁ%2%’%%ﬁ$%miﬁ¢

DERETFZHEHRTEE HEBBEEAAKEFR 140CTF
BXK 30 o> EFGH T EAHERERFTNRE S - 86
%ﬁﬁﬂ%ﬁ@ﬁ%ﬂ%%ﬂmmﬁﬁﬁ ® > L% 2E
BAE FEAETIRESE ZHEBEDEZRNK 100 &
500 RAKZHWEREEE AFERNBEAUESEFMEH -
PER KA R EABRT A B GNER -

BE > ORBEREZHEERE 23C THE 10 778 KiE &

R HEERK LR T0CER 2 S8 - 5T NEK
SEH BT S - ¥ Ca(30 3K )/AL(125 BK)RBBEBRY
B

BRZEE DA EEM - A Keithley 2400 SMU £

qu-E B R M 0 B KL Newport X [5 1 #E 28 (Solar

Simulator)BL 100 mW.cm-2 HYXRH KB EEM - K5

BMEBEE AMLSG BXS - R Si BX_mMBRER

HiaE - ENEBEHEAR THEEZRERETER -
R DL 53 B o o R

%

EI

._VDCXJSCXFF
LY
FF= I/maxx']max

xJ

W OPV EE > HY X EMEAFEEERA P1-
P3 Ml P5-PO mYZ —~EHENESYHEHEHE PCeoBM 2B &

883491 H137E - £138H (BUERFE)
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Y HREREBBTHAERLIANE 2 A ZEBHERE
ZEfi o OPVEERMEEGBE RNEK 2 H -

2. JRIT B M -
Bam | BH Voc/(mV) | Jsc/(mAlem?) | FF/% | PCE/%
P1 DMA/DIO 835 8.2 40 2.8
P2 B-—F%/DMA 837 0.6 43 0.2
P3 DMA/DIO 823 2.0 43 0.7
P5 ODCB 800 1.0 31 0.3
P6 ODCB 704 3.6 33 0.8
P7 DMA/DIO 677 2.3 29 0.5
P8 DMA/DIO 824 2.0 51 0.8
P9 ODCB 826 | 1.2 33 0.3

FiiEEHBEERE BBT ETHAZAYTREE
A EMR OPV EETHMF - ZFEMBEIRE Voo
HXAEEEERE OPVEETEHSHRENET -

883491 %£138H » 138 H (RHHREAE)
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H%E CH EED O R/ S RFHILERE
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-SiR°R%%- + -CF,- » -CR°=CR- . -CcY!=CY?-

-C=C-BE# > REFT—-H%@E H KRFHKE

B & F-Cl-Br~ 18 CNEi# » RHP—

B % {8 CH, 8, CH; ZE B & 58 F ke

MTFEEER) NFGE-BEFE  FEE

= 35 H (E AT it LBRREET ZEER

H S E 20 BRETF - hEBNZLE -EE
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e AR HREMABE XL EMEFE
EAEMNEERLRMR:

L F->Cl--CN--NC- -NCO - -NCS + -OCN -
-SCN -~ -R® + -OR® + -SR° + -Cc(=0)x° -
-C(=0)R° - 4x=0}0RP‘\ -0-C(=0)R°
-NH, - -NHR? - -NR°R®® - -C(=0O)NHR® -
-C(=0)NR°R®® -~ -SO3;H - -SO,R®’ + -OH -
-NO, ~ -CF; ~ -SFs - U BEEHENRZH

CHEEHERARELEENEE NS E
MRTZEAE 12 20 CEFH_EHRE
B A
Y'~-Y> H-F- ClH CN>
X" 5% |
R W°Hyaﬁlﬁzom0ﬁ%2ﬁ i & &AL
) B 8 B B
BEEhaa— S ERTENBRESEE T HEH
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ARERMANE-HNZEHERAEANEE L WA BRE
Al TEE LBl T AH HihA LKETKLEE#
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FEFZILEMRIZEE
HY {8 05 B B (0 i 05 & B
Iy A EZ T BN HETEETT
(5 2381
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YRR EREHMARE—RNEZEFEFEM -
[ 48]
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R 1 sk 112 2EHEET BEZH —KSEX 13 28
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S/KN
* H (Ar1)a /—\ (Arz)b (Ar3)c ]X[ (Ar4)d—(Ar3)c n * 114
Ny S
L
R R®
| s/gN S*\N |
*‘H(AH),—TQ*(AF);—(AP)C ~ (Ar1)a—€;§—(Arz)b—(Ar4)d T 5
No S Na S

H R'AI R EEMESEMNEES 1 & 3 BHP T
—ENEE RAMR BENGEBEMEESE 1 E 3\ P
F—EHEREEY R OEE > Ar'~ Ar?~ A’ Ar' - a-
brc A dEFNBFHFAGES S HBOESE > & x- y Al
nBEEMEFEEAGES 6 HNESE -

[% 8 7 ]
RERSEAEES cE ey HpEAR IV
R°-4# -R® IV

Ho g R R B0 e S EFHES 6 7 BRFE
Z o0 I f IN-1115 2 BE&Y#E - & RO RCFEHBIT
WERNEEEAGEES | HPFEEY LNESEY —
KB ITHELS H-FBr- Cl~ 1~ -CH,Cl -CHO -~
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-SnR’R”R”> -~ -BR’R” - -B(OR’)(OR”) -+ -B(OH),
-0-S0,-R’ + -C=CH - -C=C-SiR’; ~ -ZnX = & I & » X HI
X"RTAHEE > R~ R R B I B A 5 55 Al & &
£ 1HEPRLEEHZ RPIEHEZ— > H R~ R'f1 R 2
—EANHEFEEREFEZEANERF-ERBEKEAEAR 2 E 20
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HESEFMEHEESE 1l R ESZE 2 Spl ~ Sp6 ~
SP10 1 Spl3 FRéi ik BF4H 2 S A S P 5T & -

[ % 15 15 )
RMEBERSEEMNSHES 12F 28 » HH

883491

a)

b)

At~ AP AT AP Y RS EHERREERY
REREF&@ESE 9 HFFREHEZN DI~ D7
D10 -~ D11 ~ D19 ~ D22 ~ D29 -~ D30 ~ D35 -~
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D93 -~ D94 ~ D106 ~ D111 ~ D139~ D140 1 D141
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