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HPRWAXH A - AL EEHEF o ZTEE
eN
—\7 CN —N
NN, N _\_ \N—&l_—;_
EEHZTHRFF 0 M, iE
- ) f ' N N“N
S --...%’ ._‘g S S a0 / \/\
= N\ N_/ N\ S S
S

S
N’S\N N\ IN
_N N/ N
\ ——<‘ '>—
N’O‘"\\N N\\N
—~ . 5

HALELXHFELELEASHMET > nT & A7 2-50000/ 2 &
o B MET o n B 2-1,000 - 2-500 ~ 2-400 ~ 2-300 -
2-200 - A X F NP > n] £H2-100 £ X T HH F
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n A& 341,000 2 B8 o EXEFTRES T 0 nT B4
1,000 ~ 5-1,000 ~ 6-1,000 ~ 7-1,000 ~ 8-1,000 ~ 9-1,000 ~ &
10-1,000 - & 4 @ % > n % 8-500 ~ 8-400 ~ 8-300 - & 8-
200 £ X FHH P 0 nT A8-100 -

RER > ABATHEFACERINLEXIMCENER X

Fu S ERE c X BEEHRMT RAEATRALE
Bbhrg2k@BRRSBEE»ZZEXIRESY - BAF
— B > ABAZ XKL FTEH T G HE P2k %FTE

FHSF4 BRBTHRCEFIFERER/RERZLS
G -—EXRIPBERLEFADRAMEAGETEAZINS)
zZ XIS Hm HAHAX—FKH > AHEAZIFLEFTRAT R
AFEEEFTMBEATRAZAIR S

H\/%

o

ABATROT  ABHAZIROHWAEATAZIEHARE

CigHas
otz

ABRZHTHREHCH
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£ PR Anfh o R X TR Z -
AEAZ R LMW THBETXREBITABERF R
Wt BERBELUABRENBA LA S P L RABEHFENF
{ % £ %$61/026,3113% (42 % A "Perylene Semiconductors and
Methods of Preparation and Use thereof,"# 2008428 58
REFYF)FPAHAZE2R2FELFTLEH - T & M
M AEAXBRFLo2Iibe Y s R TELHEEHE P HE A
o R HRAAERILEARNEF LA ZIBRELR T EAR
RAEREEG AN EBAIRSTIBRELRTERER U
REHREBBERBETAEAMNARIBERE £ 92 £ HH
Er h o BoFA AP d A K&t REEs
(. (Bp » RAEBE ~ 85 - REHZEFT ~ 58 - B A
¥)  RERZARA . FRAFTERARLEESLHS - B &
REGHTHEAABIRBY RBEE MG 12 F&H4T
LR EBRABRM AR BT ARBEBEASARERL - £ E
BREABRECRBEE R AIRHUASARTBZIEHLRIEA
THHEREAAIFLEILSHH RZ B O A HREI
AXFEF S THBRERNC LI E—BETFERER -
BHlmE > EMHARTHSE RS K (6 o0 2wtk
(NMR > #l40 » "H °C) ~» & sk £ 3 (IR) ~ 4 & % & 2 & %
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o

(Bl ke » UV-TT B &)~ BHEMS)K £ & & # % (4] & >
& K &k 48 B # (HPLC) ~ 48 B # (GC) ~ % B % & B #
(GPC)~ & # B B # (TLC))& & 3 -

AXFRERBERTFETETEH - LRBTERESREFZ
ARBEHHEENBITEBTER -BEEHNAETAALR
B~ THBR/RAMETRREZRERE T > THR
BBz REBEEZEHNISABEEZHMMBE)RE L
FREHE - —4ERXRRETE-—FER R — X LEBZR
TR REBRESERE  TEEANZALERKR
BBz @ E R -

K I%R & 4 (] 40 » P(PDIMP-DTDiox) & P(PDIMP-DTCO))
METHERTXREBRIRE# -
REEI1
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W REB 1LF AR 1,7-= 3% 3£-3,4:9,10-% (w % % =
B )(PDA-Br)) T ##2-T A B RK B A F ERNN-#[1-F &
& &1-1,7-=— % 3t -3,4:9,10-% (=~ ¥ & = % )(PDIMP-Br,) -
Hib 44 E T 0 $B[4H- X [2,1-b:3,4-b'] = =& % -4,2'-[1,3]
Z—ARE]2,6-8(Z=-ETAF K HE) (DTDiox-Su)T # &
8 B AT B 2 ¥4 kx A4 R E %k # 44 - PDIMP-Br, &
DTDiox-Sn Pd-4 1t & Stille® 4 R & 7 &£ 4 — & /& B %
# 2 % 4 % P(PDIMP-DTDiox) - B # M & > T4 A # &
Pd(PPh3)s% B & X Pd(0)Lsz 42 B4 > H + L4148 & & 22 -
2 4 4 P(PDIMP-DTCO) ¥ # & A CHCIl;-AcOH-HCL& & #
# P(PDIMP-DTDiox) 2 — A A B A # A B T % K R K
B o E RS Mz A o 5 & o P(PDIMP-DTDiox) &
P(PDIMP-DTCO)Z Br & /& -SnBu; 77 & R*fX, # » £ ¥ R4
o KX TR E -

AXHBTELEETRATEREGHAFRI(CRREBEL"
BAEFERAEBYER WAXHAA  TEREADHZIRMATE
BEXREREMAEAZREDEENEREGMF(H 20 » &
AR BHBE  REE)-EKFHMATHRFLYOE DL E
AE > BRSOV ETL2LITRA"ZEEBI"R"ERE
4 TREL" - BR|ms  HEARAEAZIREHALEEZER
BHEEAF(AEZTRA-AERBE)EIR ~ SXR10X 8
BB EAHZRATEBSBERILACEREML AL S A
IR RBiB0%RFARBIO% M ZRASHTHLEALRB
BE BN B RAEMERENBRBEKME(EEE
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£ CBEARABE)EIR ~SRARRAIORFFHMABAEBRZI LR
B R EEARIAERRB20%(REN > #I1LR RSB
10%) Bl R 4D TRARBERL

AFLESHBANIE—BBER > BE > HFE En-FE %
oM EREFEZ2MELEALRS ME K
ZBEFELZETERBURAETARLSC D ZIIIRANNS
En-2 B AT ITHEALTARESEHAEARETRER -
FTRBEA(F  FEERBEERFIIZCRAIAARARE T
TREOFEATRABRRS CHn-BEFETRHEH - 55
FEBRAARK(EAGE) RAEARSEHLTAH S Kn-
2Hz R LTI EIEMEAABET FMEE R AR
SURBREBLEHEREYRE HETEEBERS D >
oo EHEAETRBERAY MABRAREHTRAA &M,
HEF-FHIABEF(FEETF) bEAZXE R LS S K-
£ L 4t -

ANARAERARAHWXOTFTARE KB TITREA KRBT
BUEMRABFABDKE BpelmT AR ABEARLSHZHE
EERF ZOTFTTAZBREBRBRFTEFTLSARI B EY
EBHE AFARSHZIIFETRATTAARLE IR
XKBETERAEEABEINR AERITEETLEERTHN
HELARBBEN DT HBKER -

ABRZBELDE RIS EFALABEFYTEA RS
M e m AXAHA > EE50.1 mgHibAHTEN]L mLix
By ARILAMTRATERRERNT - FALAHKRE
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i,

£,

BzEB oL

K~ ¥ XS R=ZF X B8 o HEBARTF
o o WAk B #QC-FARKACZHR)

LB —EAM s RE=Z-TEAT A B B

mEE S LB T EEEE Bl X

+

i
o
B 8

, Bk R 0 17

B %

P8 - LB TE REAE BRI o T

& 7

DB HR  Blhv 0 TEE TR C LBEL B - FEFAE -F®
ZHs - LEERB - RLBTE BRE v —Fi
FTERER-FRLER  ALHHE e —F KD
B RILEMRRFERRER  #Hlo —RFK - &AH
RLH~RX R EX -RZRRX: &%
o 0 BRIRER - ROTE >~ R2-F K b8 0w B o

ABEH RO THERERAERFEURE AR ALK E
B dEN T ERERELEERNLEYH - L RERRER
MERANERIETTEE - FTRARERREREFTOHE B )R
BEWH - BHE CBBRBEE - ZREFEREE -BRRE
BRHEZA —FEPGER - o AL R"EPR"CIIEEB
WA Pl HEEPR - 4 F R (microdispensing) & 3#
ko b #E  REBERZ > Bl L@ R - WIRE A - BIR
PRl ~ ZMIRETA ~ M BERZEPR - BEEPR - A
Rl B s# 4o gk $B o

ABAZBR LD TRAPEHEFEIRMSABB o adpy
BEASY) mMBEFFERMBXTARERSEAE Y
B BHBREE AZRETREBFT O NIA—HRSBAS
AR FERMMTER-M FE RN 2ENHE

IR B B R )
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Moy R~ R KRR S

Rk AR - FRBEEBFERABZITH - % &
FETORHRBEHBEE —HRXREHEBEN RSN H B R R
BB REMWERBNMNEFTZIAXIAMBE TR e abt o
EEMEABZ AL HURB/FERMS TR ERAE
(Bldw > MB)ZFERABURBAEAIAB TR ESD
ZFEFERMEBB o BABRFER) - AZBEETRST 3
BREBNETAABRER ~-HoKEBAER - Lasd -

( AEXEEEFERB Y  BadbHh TR S OLE—HBRSIEE
WiEB T X hsl | FEEREH -~ FEH ~ > B 5

B~ AREE - BALE - ABE - HIER - HaE - ARHE
B opHBEGH - RAHH - RiIvEAE - BRI HET > A& F
MEBR/IXBEEH B0 BRTLH - BTH > R-a-F AKX
L~ RBTH-RAK - RFEAAHKTFE RHFwit
B)THEBTHEB ~HEH - REBR/HELBEIAN - £
TEFTRGATYT BARTBTHBGHNRETE > OXFFR
Ep R B & F2 H: A B Rl T (B ko > S W EP Rl ~ 0 AR EP R -
BIREPR ~ BHER ~ MEBEREFR ~ FHIREFA -~ B
HEEBEORM) LAE-LTRHGTF  AHTBTEH KRG R
o~ BE-BREE  RXRE-HEREERTH -

THERAAXFAFBE TR A2 EHA B EMMH(ORETFE
EOAZRE O RAETEE flo FEFIHR - -FX
BRERBEMWw  FEITEH) ATKRIT - AKAE S A
BEAEE  #Hl FAREREA-—EFBOLED)RA K HE A
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T L #(OLET) Z# & B &1t 4 ¥ & 3 (CMOS) ~ 7 # 4
HE -8 FTF58 #FRE - DRFERE - ERE
BRERREBZB )RR EGEZEFZI T EHENLABRAZISR
B - A2 BEAYLEELER/RERALELEE Y B TRH
RERKEREY -
EpmEt HFoAXHREASHERLEFREHTERE
EFABZAFERBMAMRAMEGR/ZNE T EHLZIHE
B o AMaEm TEBLEBRY - 1684 (ITO) 4 4
{ ITOZ #% % - 2HAITOZ R B IR XL ER - EFH ¢
KREHENRBRAYRELEAMM EZERERLE -8B %R
Koy s R LB NEHAHLTEaTINHERESE - #
ho % 48 £, 16 4 (Bl 4 > SiO, ~ Al,O3 ~ HFO) % & M € 8 #
B - FoEBRA MBI R E - & RX
LM RRATH  BAKBB)EABRNTTEMHE - R A
mEREE/EmEmRNEEH (SAS/SAND)H #H (#] &= » M
i 7 Yoon, M-H.% A » PNAS, 102 (13): 4678-4682 (2005
Y UXBMZALBARNERNIAFTXBARAIT) 1
BAGZAR/EANTTEHA(H o wia E2REHNFH
£ F11/642,5045% F ikl » HEH 2B FAANEUIA
FRABAERAIXF) £EXEFTHEHNFT  N"EHAaGmTaE
M N 2B EH P 3% L H11/315,0763% - % 60/816,9523%8 &
%$60/8613085k Y X X MBS B LM ZFEMHELB X
2B TRNEHUATANBFARITFT - BHEDTTEE
—EBXSEEEEE - BANRE ZAERAMNEITEZIHMH
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~~

€3 4 B (4 > Au~ Al ~ Ni~ Cu)~ 5 "8 ¥ § & 1t 4 (#]
4o 5 ITO ~ IZO ~ ZITO » GZO ~ GIO -~ GITO) - R £ & & &

(Bl o > RGBA-WTE A A Ep)R(RT WHmEKE)
(PEDOT:PSS) ~ % % # (PANI) » ¥ at % (PPy)) - — #& % %

BAXAMAEB LN THRANERARE T - AZRALAEFH
B ol AMABELRBOIFT)AE R A A FHE
THBOFET)) R AR AR - EX2E - ELETR - -#HHEET
B4 > RABER) RH b o

Bt AFERAZ-—EEKGHMAERRETIARAERES
B ARG HRREETRBEO T Rk -  AFAZXFERMHEH
TARENEEARASRXETEE A TRIFERINE
BEABELEE  BENFNBERIIBBEERZILE - KINFE
B BBEEZSLEHE RENMBRIBHEEZSZLEH -
BSMeAwmMEE AOFETE& # (2 L Z)KRIFFIETRINE
M~ (ELF)RIFMBRIFBFRTLEE - (AT H)RIAH
BESBELEE RAETHF)RAFABRABHELEHE - W
£ BS5¥ 7 > OFET & TER (B4 > 5~ B8~ 8
8"~ B8" ) FHBE M FTHO6~6"~6"> K6'") H
¥ fB T (Bl 4 > = A 10~ 10"~ 10"~ &210™) ~ A AR (H] %o >
FBL12 12 12" BI12'") s MR R4S B R A 2 (F 4o
B2 22"~ 2" 44 4 R4
EXLEERAT > TRARAEARSCDABBR I AR
FHAEOTFTH & > £ TR A LT L& H P4 A SiOLF A
NEE - EFHKHERGTY > TEAZRTRAEHBTAHRT
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Y

BINEY —HABARLWZEIHFEHRE - E LT %
Bl F > THB D RXAALERBERREP AR ERZTIA
—HALARCHZIEHFERE  -HATRIFFHRE
EmE > TAZEBRLEABREIH LA RAAEAL T HE £16 -
EXETRHAT  TAAEARAHAEBERELEHHK
OTFT# &8 » A A NMBEANBLLETERTERRELSY
BENEE - EBATRAY > TAZETRAEASGRETKR
BMTIHIANEY —HAFTARSHZIEIHFETHRE - £ H
TRy THAAIMAXRBREH PR ERZT
HUANEY —HABARLDZEIHFEHRE - MERRE
/BRiBEETHAu b2 B >~ R EEREWERBLTH
HARALBAR/RERMETRLHE -
EYTHRAAL AR SOz A HEHHHLEERYT
ZAFREEL - ABFALXLRAHTERREZARKA/K
AHZALERMAABREATES R R EBANLE
R - Bk REATHRKITRIFFPIMEANHRE R E
AXHAEBREHTAFELBO-E)F SR BB (p-2)F ¥
B A5 e THRpng e Fp-A Xn-A £ § gy
B ERCMWTEABRFERMX AT MAEARARL
UHRBEH LR FEREFHRALRAEAZIRS B N &
FhBERMEF I oBER -
B AERAZS —EHBHRNEETIA-HR S &
AERAFERMMBNZIARBEATLRE  AHAE LA AR
(OLED) A B AERIT L E S F A - BIM®H T 3] A —
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PN

AP EAEARGDFEAMBRR/ZA T ARE
FEAARBRAETRITEENMBAEAGTREL)ONREANRSE
o wB PATFT RAMRAKBERAETLETLHEEZR20 (#
oo B IE) s BAE22 (Bl 0 ITO) ~ B 4826 (fl 4 » 48 &
E) - RAUGBEUREMZ 2§ B2 X EH B T 3
AN—FRRFHRAETAREGDHEAHAETFTHRBOP-BE)R/XE
F2 B -BE)MH  c BIOMBATIHA—HFREHEREHA
BAWMEAETEBA/RBEH R/HKEREHMH M ZOLED
MR AL - wAaeB P AT 0 OLED#@ % &3 A 4A&R30(%
T M) BAEAE32 (4 > ITO) > B A4E40 (B4 > £ &)~
—BXREZBEAEERE ZERTIN—HRXRIELALTAR
LA ER-EHM-BE) P EBFTATEIDR/RKSH
(o £ B TR BIONR/REFEBH(p-BE )N H (o £EB T
P 7 /& 38) o
RETHEARNE-— S HNAABARFEEZRZRERAL
it JER AR F X FRF AF A -
FrAERBHETERARBFTERFANSZEN  FRZE
REBALE— F &L THERA - BNa/Z X F &8 AMBEK
9 & "k % (THF) - 4£ A 8 A Schlenk > F Al AN, ¥ § % K
oo FH1I-SHME X LEALEALLLHAEN TR BIH
o AX®EBEAT > #£d 'HNMR: "CNMR- & % % #
BIREFEHR/EEHFETH(EVESDE ZRBH/ S 247 &
# o {# B Varian Unity Plus 500 3% 3t ('H, 500 MHz; '°C,
125 MHz) 22 % NMR 2 ° {£ B Thermo Finnegan # LCQ
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£

Advantage st T T8 % ¥ 3% -
X 11 R [4H-F X [2,1-b:3,4-b"] = & % -4,2"-[1,3] = & &
B]-2,6-R(=Z-ETEFHRE)Z A R

£ A P > 45 E[4H-38 &R [2,1-b:3,4-b'] = & % -4,2'-[1,3]=
4. % 3% ] (Brzezinski, J. Z.% A ; Synthesis, 8: 1053 (2002))
(1.71 g, 7.35 mmol)x # % ¥ THF (20 mL) ¥ # 4 % %
-78°C - B H K m2% & n-Buli (5.92 mL, 14.85 mmol) i #
SRBERAMBEHIONSE BMEBZERFAREZEILLA
BHIS5HM) BARBERBARBRERBAALAHTIE-TE8CE
K =Z-FETHEARAILEE(4.78 g, 14.7 mmol) - B H Z B &
A ES FH#E4he A100 mL H,OF L R Bt A & &
B oo H # B AH0 (6 x50 mL)#%k # i & MgSO,# 4% - £ 8
Bl RKBAEB GTHRESRKRMG.T g) HIEHKHWET
BB EN  ERLEMAEARRE(ERAEGNEKIREF
thiF A M 0 A F2 #~70% - '"HNMR (CDCl3): 8 6.96 (s, 2H),
4.33 (s, 4H), 1.57 (m, 12H), 1.33 (m, 12H), 1.10 (m, 12H),
0.91 (t, 18H, J= 6.8 Hz); HRMS (ACPI, CH,Cl,) m/z:
((M+H)") 3t & 43 C35Hg0S20,8n,: 814.4 ; F 8  815.2
H2: NNN'-#[1-F & K A1-1,7-= 78 3£ -3,4:9,10-% (= F
& 25 Bk ) (PDIMP-Br,)Z 4 8

4% 1,7-— 3% 3t -3,4:9,10- = # & (550 mg, 1.0 mmol) & 2- &
% 2% (0.32 mL, 2.40 mmol ) W = . =& = F A & (5 mL)
PZAAMEBEHAPRNMAABZIRAE FHEAL165C FTHHI
he A% % > B HEZAMBMEITRBRBEE > ¥ TO680 mgiRa
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CE R - HLBEBEEYBEMN > & A CHCL:/F A %k B &l
AR B R &% A M (400 mg, 0.56 mmol © #F X
55.8%) « '"H NMR (CDCl;, 500 MHz): § 9.50 (d, 2H, J = 8.0
Hz), 8.92 (s, 2H), 8.70 (d, 2H, J = 8.0 Hz), 5.31-5.26 (m,
2H), 2.27-2.22 (m, 2H), 1.95-1.89 (m, 2H), 1.60 (d, 6H, J =
7.0 Hz), 1.40-1.30 (m, 6H), 1.28-1.20 (m, 2H), 0.88 (t, 6H,
J =7.0Hz); TnE»#H(EA): s+ E44EC, 60.35; H, 4.50; N,
3.91; ¥5% 4@ : C, 60.22; H, 4.62; N, 3.47 -

¢ T3 RNN-2(1-F £ % £)-3,4,9,10- 3 = & 3 B -
1,7- = % ]1-% -(3R [4H- 2% /% [2,1-b:3,4-b"'] = <& % -4,2'-[1,3]
=8 % %]-2,6-=— %)} [P(PDIMP-DTDiox)]|Z 4 &

#% PDIMP-Br, (£ %2 0.39 g, 0.54 mmol) ~ 3£ [4H-2 X%
[2,1-b:3,4-b'] =€ % -4,2'-[1,3] = & X 3 ]-2,6-% (=-E T £
Fapm i) (E#1, 042 g, 0.54 mmol) & Pd(PPh3)s (29 mg,
0.025 mmol)fF W #E F X (20 mL)P 2 RAHAIOC T #H
H2RK - BHEREBRRALSHEE B I H AMeOH(60 mL)
oo MARENLBERE BBIEKE Z(~400 mg) - HF B B
% CHCly (25 mL) % # $1KF (5 g)& » & (10 mL) ¥ 2 5 &
— A BH2 he &8 HCelite®BREZRAMHE > WEH K
8 AH,O (2 x10 mL)Z% #% 3 32 2 = - 4% £ % % % B (360
mg)tk FF % 43 de B R A E# CHCL, (10 mL)¥ - & %%
& 3t A MeOH(3 x 25 mL){& 2 & B A R £ 340 mgiR 4 &
Bk E M (& % %80%)° '"HNMR (500 MHz, CDCl3): & 8.69

(br, ~12H), 8.44 (br, ~20H), 7.38 (br, ~10H), 5.30 (br,
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~10H), 4.38 (br, ~20H), 2.25 (br, ~10H), 1.90 (br, ~10H),
1.60 (br, 30H), 1.32 (br, 30H), 1.27 (br, 10H), 0.89 (br,
30H) -
K4 RNN-% (1-F £ % %£)-3,4,9,10- 3t = & = Bk -
1,7-= & ]-% -(4H-2 & [2,1-b:3,4-b"']- = B % -4-5 -2,6- =
Z)}[P(PDIMP-DTCO)]| Z 4 &

4% P(PDIMP-DTDiox)(Z #/3 > 170 mg) # 2 mL CHCl;

$ o # Ao AcOH(5 mL)& 37% HCI(0.2 mL)i # 3% & R 4

{ M &£ 80C FTH#H2 he £ H % » & hwMeOH(15 mL) 3 #
d i 8 K % LK (160 mg) - L E #E»CHCI; (5 mL) ¥
tBIEGAERBLES R MMeOHB x 10 mL)k = - & A
Soxhlet# B # & & 8 (2% ) ~ MeOH(1 % )& CHCI; % & A7 4%
2 (130 mg)A # 43110 mgZ 4 (& % 4 68%) - '"H NMR
(500 MHz, CDCl;): & 8.72 (br, ~12H), 8.46 (br, ~20H), 7.53
(br, ~10H), 5.32 (br, ~10H), 2.26 (br, ~10H), 1.90 (br,
~10H), 1.60 (br, 30H), 1.32 (br, 30H), 1.27 (br, 10H), 0.89
(br, 30H) -

% tt & P(PDIMP-DTDiox) $1 P(PDTMP-DTCO) 4 CDCl; ¥
z'H NMR#% 8 > T & © £4.38 ppmTFT 24 2 A § 7
X BEFUREEZERELE WMBERSUDTENRIFTAHK
BEEFELAEBETALIBEEREZEIHRE SHERLY
2 ¥y FEHANS5000 kDE & 50000 kD » 4w £ &
GPC (R 2% EH#H)R'H NMRAIFE - To M A ias
REBEARKLERELRASWEET EE UBr(EMA)AR
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ﬂﬁ*%

SnBu; (EMafl)A % A - A A XA - HER/RRE K
HTERESTTFTEREABE - B mT %A AFBrk
SnBu; T&H- 8 F (W% " F)~Cli oA Bl > F4 -2
A - FEA - THE - RBEwHHE) RCe.yF E(H 0 » X
A FEEX B BI)RY - R T 2 > & R P(PDIMP-
DTDiox) % B # & s P(PDIMP-DTCO)x £ 4 & 18 B » K #
Rzl - REEF>H(TCGAXABGE AL TN » £R T
B4 o 23 K 4#~400C -
X#HS. B{NN-Q-FE + =t %£)1,4,5,8-3% — & & B -
2,6-= % 1-%-2,5-%€ % # [3,2-b] ¥ % }[P(NDI2OD-TT)] = ¥ %
£ & & F ° #% NDI2OD-Br, (145.1 mg, 0.147 mmol) -
2,5- % (= F A F & )-£% #[3,2-b]% % (68.6 mg, 0.147
mmol) - & Pd(PPh;),Cl, (5.0 mg, 0.007 mmol)#H # & K F
X mL)Y X RAHAEIC FTHRMHIK - Hwid %(0.3 mL)
THBZREREMAEIOCCTHEFI2)NG - EAHEFTER
%o AR AEF(Q DFEMAKQC mL)F ZER - BRELSY
EAERTHRHFLERZIDG > AZAB RS (150 mL)#H #
Z o PR RS M A K60 mL x 3)%k#k - & & K NaySO,3

i 2

B ARBAFTRREE HERIHRUNAH (B30 mL) ¥
XA FEANO mL)T & - R &5 X P E 4
FrEARBECBEBEIBAEEY - AEFE R M &

# t Soxhletéh b - A & B % B T2/ 8F - #§ A7 4 843 B B A%
B EHNENAH(SO mL)IE GRS EBE -
ELWEZRZ  HLADARELBHTHBEB(S um)id E
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P

PHERERAEAFEGOML)Y K& - B EREALK A
FEAKEIAEZ YRR EAAREESE®KE B (134
mg > # & %94.4%) - '"H NMR (CDCI,CDCl,, 500 MHz): §:
8.62-9.00 (m, br, 2H), 7.55-7.80 (m, br, 2H), 4.00-4.35 (m,
br, 4H), 2.02 (br, 2H), 1.10-1.50 (br, 64H) 0.80-0.95 (br,
12H) - GPC: M, = 102.5 K Da, M,, = 297.6 K Da, PDI =
29 LE»H#H G EHC, 74.80; H, 9.00; N, 2.91): ¥ % 1
C, 74.82; H, 8.89; N, 2.93 -
XH6. M{NN -2 Q2-F X+ 3z %£)-1,4,58-% — 88 5 B -
2,6-— R 1-%-55'-(3,3'"-= F A & F & &-2,2"-8 % %))
[P(NDI2OD-SL)]z & #

£ B A ¥ ' ¥ NDI2OD-Br, (126.4 mg, 0.128 mmol) -
55-8(=Z-ETEFEGHEE)II-—FRADBF ri £-2,2'-
% % » (102.7 mg, 0.128 mmol) & Pd(PPh3),Cl, (4.4 mg,
0.006 mmol)fF # & K F X(8 mL)¥ = ;& A4 # £90°C F # #
4R - A S mE RXO3 mLYEFFAEFRAHBFEILEIL2N
B o AAHNEZEFTREL  BEARBALAYWARAANWETE

GBS mL)YERAHFRERAHAET B FTHHEIONE - 3
BEKERLKE  EHAEANASI G mL)F £ 144 2 £ F & (35
mL)Y AR - BRUABEBAEABEA — R KB REE LR B

(45.0 mg, 33.5%) - 'H NMR (CDCI,CDCl,, 500 MHz): &
8.60-8.91 (m, br, 2H), 7.00-7.52 (m, br, 2H), 3.40-4.30 (m,
br, 4H), 1.95 (br, 2H), 1.05-1.50 (m, br, 64H), 0.50-0.95
(m, br, 18H) - 7t & % # (3t £ 4 C, 73.51; H, 8.87; N,
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ot

2.68): F®{aC, 71.18; H, 9.12; N, 2.36 -
X#7. R{NN'-#Q2-F A+ =% £5)-1,4,5,8-% — 8 T &% -
2,6-— %1-% -4,7-(2,1,3- %X # € = = £ )}[P(NDI2OD-BT)]
z Y% |

i B & ¥ > #NDI2OD-Br, (86.5 mg, 0.088 mmol) ~ 4,7-
# (4,4,5,5-9 F A -1,3,2-— @, A ok -2-K)-2,1,3-K H# & — =%
(34.1 mg, 0.088 mmol) ~ # 8 47 (97 mg, 0.702 mmol) ~ &
Pd(PPh3)s (2.0 mg, 0.002 mmol)F W & K F X (4 mL)&R &£ K
DMF (2 mL)¥ 2 R4 % A£90C T #E #H 68/ 8 o & fwik K
O3 mL)YX AR REAEBBRFEI2|NEG - L ALAHFEETR
%> BASF(SO mLYBEBEZRERSHWAEFBFRESHWAK
(80 mLx3)k #% » 4 % K Na,SO, &% B B - 2R GH R
A R (10 mL)d 3t £ FEE(SO mL)Y B dw Kk > A B
& B B Mk & M (62.0 mg, 73.5%) - '"H NMR (CDCl;, 500
MHz): & 8.46-9.15 (m, 2H), 7.50-8.18 (m, 2H), 3.84-4.28
(m, br, 4H), 1.75-2.10 (m, br, 2H), 1.05-1.50 (br, 64H)
0.70-0.95 (br, 12H) - Tk 4 #H 3+t E & C, 75.11; H, 9.03;
N, 5.84): % @ C, 71.09; H, 8.47; N, 5.39 -
X#8 BR{NN-#Q-FE+=-Jx%)1,4,58-%—_8 5 #ik-
2,6-= %1-%-2,6-Z)}[P(NDI2OD-N)] z ¥ #

ki B & ¥ > ¥ NDI2OD-Br, (76.5 mg, 0.078 mmol) ~ 2,6-
£ (= 7 A F & & &) % (352 mg, 0.078 mmol) &
Pd(PPh;),Cl, (2.7 mg, 0.004 mmol)7E # £ K F £(7 mL) ¥
ZRAEMAIOC THMHI4K - E%B FH mig X(0.3 mL)t 4% &
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RERASHMAEICHARFI2NTF - AALIHFEFE

Flbsr(l g AQ@mL)Y 2K - BUREMAEEERT
BERKREZLIDE > KREZAREA&HA00 mDYBEZ - AR R
A% A AKBO mL x3)sk# ~ & & KNa,SO, 3 SR £ 4 A &
ABBEE  SLRAEIHWRENEH (S mL)¥ £ £ F & (50
mL)¥ ik - A ERAMAEABE PRFBR - HHBERE
MERBR > AFBEAKREILARAZFRE EZL B AR
A M (64.1 mg ° & % % 86.8%) - 'H NMR (CDCl;, 500

B % 0 Al

MHz): &: 8.85 (m, br, 2H), 7.90-8.10 (m, br, 4H), 7.50-7.59
(m, br, 2H), 4.10 (br, 4H), 2.00 (s, br, 2H), 1.05-1.50 (m,
br, 64H), 0.80-0.94 (m, br, 12H) - 7T ¥ &% # (3t £ 4% C,
80.79; H, 9.53; N, 2.94): ¥ & @ C, 77.41; H, 9.43; N,
2.55
X HEBREE

4## B Epsilon & #& # § 1 ¥ R BAS C3 & 7t & (cell
stand)(— # EACHE I TR - #Ag2 F T & APte B 4
REBZEZTEAL)ERBERZLET R - BHERE
e EERBHMAERAKRA AAERABHEN, Y H &
4% B 2 (1-3 mg)x» 0.1 M THF/TBAPFsA &R ¥ R T % » £
PR EANNGE mV/sE 150 mV/sz M - ¥ K% B (&
F)E > TRAREIGLE D AA LR AEE R F
A E MM P

% 4 4 P(PDIMP-DTDiox) & P(PDIMP-DTCO) # THF + =
BEREZEBEDR TR BETELERE ST FERERZ>NE
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f# -0.41/-0.70 V& -0.37/-0.56 V> % £ R A H B # &
N,N'-# 3 & -3t -3,4:9,10-4 (= % # & % ) (PDI8) (-0.46/-
0,65 VEBS-AEBBRAN-REALERLEE - ZERBRE
REBEEATBHLE-—En A ED R R hAREAF A K -
Ak EnE o Pt ABRRBANALER - B2RAR S
# P(PNDI2OD-TT)Z 46 B % B -
HHI: UV-Vis i ¥
EharAREBEUV-VisBHE (B 3)RF A £ £ 8 PDIMP#
( DTDiox/DTCO% & 4% Z # < n-# % 2 4% & - % PDI8 4 THF
¥ 2 & (Awps=221 nm)AB L > X R E R S P £ 642
nm(P(PDIMP-DTDiox)) &% 589 nm(P(PDIMP-DTCO))Zz % &
EETEREELBRK FAHAEXHRMNE— B BER
# 1z » P(PDIMP-DTDiox) 2 % ¥ % & #& P(PDIMP-DTCO) &

EThGaNZmELEHW2Z v (DTDioxZ DTCOH )

METZ2HFMHEREERY - — LB RRLE - HLERETE
£ R %% # ¥ 713 5 4 4 P(PDIMP-DTDiox) & 3 4 % /

MEMHRE-—EnEamEBEEL - 5 —F & £ P(PDIMP-
DTCO)¥ » AL ERAKAETF TR AITHTHEAL(CTHHH K
X ¥ & /s o P(PDIMP-DTDiox)& P(PDIMP-DTCO)z & 18 %A
Sh B EE B L B A A AN 490/410 nm A& 482/301 nm - & &
M EBRZBREARAR fEEBEERBEAEERBEASE B
PRABRURMEBEILR D  HLELEREBETRAD AR F L
A M o XRDR A R HF A ER -

7~ % 4% % 4 4 P(NDI2OD-TT) = 4 7= 4 UV-vis % # (&
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4) -

% 1. P(PDIMP-DTDiox) & P(PDIMP-DTCO) £ % % (THF)

PEAAEABEZARKBERE(GAnmit) -

P(PDIMP-CPTDiox) P(PDIMP-DTCO)

IR R B . 38
642 640 589 576
490 487 482 488
410 402 301 289

B L RKERAG LT RS M2 B (B)A ~1.55
eV > ﬁPD18%~24 eV o *&#ﬁ Eﬂ ’f%: EEELUMQZ-4.4 eV-Ehlﬁ

E

EHOMO=ELUMO'Eg ’ %% lri ﬁ- HOMO/LUMOﬁE é— :ﬁ] -5.54/ -3.90

eV(P(PDIMP-DTDiox)) A& -5.68/-4.13  e¢V(P(PDIMP-

DTCO) » ) PDI8 4 -6.38/-3.99 eV -
HH/10: OFETE E ¥ 2R FA

AR AEETLHEBOFET)RH#ETHIFLEMR-TRE
BRFabsrHHHZIENRAHEBROBELELS -
OFETxZ s st MM M TR EILRFAE RELRAETHERE
2 FEREETH - ALEHAFERAETAFESRBE AR
ABRBERBZREIIEFLE/RIMABAAERE E(BS 2 L
) BHOEETEHUFTRAREAMW T TR NEF R A LA
Aok 2 8 A AR B e

HH ALK THEMARARUEAENST  FEHBHA
AE®  wWNHEEHE
3000 rpmAE R 2 — RS EARL AR S M L£CHCLF
Z Emi&E (10 mg/mL)% & £ # £ @HMDSE ¥ 2 AR F & &
HRFERBESODE  HofBOBIAZRFERAE LA

B % 100-300-nm= SiO, B - # &
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o,

& o # Au(3x10%3 > 0.3 A/s, ~50 nmBE ) # B E K E
725200 ymZ M E K E A X L1-5 mmz £ R H 4F 18 I
# = TFT - 4 A Keithley 6430 3 % 4 #% § 4 & Keithley
24008 REHR AR HEGH TR EEEZRA S (L1044 TF)
PEXRETER  HAAAEEMT HERALHV,ZH®E
Rt B EBLBE BEREIBRETAHNAMMAELERE - BT
R B AT EEZEMNYE HEAVEMZIAHA S
A EEHREBFPRENVNSV)TENS - B6-8RA LA E
TERALELBEIHNAHABBRAELEE  BRALEREE
FPRATFESEHE03 cm?/VsBIna/luw >10° 20 & £ &
BAH THRATESESHH0.1 cm?/VsBHInx/Inun>10> o

EFRFRAEALBEHARALABHOAFTRAT > KEHAB
E2HEABBAZIET S - Bk B EEFT B A
FREAAAMBERIERF A MEALAZH - B XF
A B oMMy EiMNalmEd ERARAEHEE » B X
HBRHERBERNPTPFIAARBERNEZEZILEAREERN
o AT A %1k

[BXGERA]
REM TXHAELBFEHAHABLY - LEEBRTF
— RRWEME B ERERAE—FARBAFTAZHKEE -

BlIERARAE AL EXREERSES S > BF » P(PDIMP-
DTCO)(E # )& P(PDIMP-DTDiox)(TF # )4 & #& (THF) ¥ =
BHEREE -

2R A AB AR EAMER S H(PAND20OD-TT)) £ & &
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ey

(THF) ¥ 2 B R %8 -

B3R A BEREAERS Y - & > P(PDIMP-DTDiox)(#
% B B (a) L £ &1 (b)F )R P(PDIMP-DTCO)(4F 4 # B (c)
B A &M (A)F )X UV-visik %

AR BARXRFRAZRKEANERS H (P(ND20OD-TT))2 UV-
visk 3% o

BSMUAEAEE LB AR A& -

Bl o6& R ARXRKEGKGTERYEANRXKERARES B
(P(PDIMP-DTCO)z R AMH T R B I A T HEH(LFT))A
®mE(FH)H)e g -

B 7R RAENKAE AR S HPND2OD-TT))x K & M 1R
HHMBESFAFARB(TGBO)T Az A THBERB(EF)AH S
(FH)&eH -

BER B AN XA E AR S H(P(ND20OD-TT)) = K . ¥ &
FFERIFFSBCTCO)EE BRI HI FTHERE -

BOMBATIAN—HALFZHERAEARGDEABRRE R/
XRHBZARBREILESGARAETERITEAE(NBELRYE
REER)REARLEH -

BIOMATIAN MRS ERAERARED AT FAH
BRIZBHHFR/IZEREHEM B I ARBELLESIREANRSE

oo
[x&rRRAA]
2 7 AR B 2
2 B e AE Fh
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ERHZFARAE

(ARAEBX MARRBFT  B2O2EZELE KELRATFHVER)

xwsgw: 40011 084G Hlhz -
R RN TEI KIP C 2 HOIL ¥jeny

— S BRALM  (Y/HEX)
B R B L RS R B EERMH

SEMICONDUCTOR MATERIALS PREPARED FROM RYLENE-(n-
ACCEPTOR) COPOLYMERS

—~ PXERABE

ABABTAN-EBIE R EBOFEFEHH
Moo WEEFHTEAS-ARATES FR/ARF TR
BEBM - BN ABALR LM ERRGHETTRAE R
b EEEY o Bl BEBRTREER/KARFRIM -

= AXEABE

Disclosed are new semiconductor materials prepared from rylene-(x-acceptor)
copolymers, Such copolymers can exhibit high n-type carrier mobility and/or good
current modulation characteristics. In addition, the polymers of the present teachings can
possess certain processing advaotages such as solution-processability and/or good

stability at ambient conditions.
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£~ FHEAER
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ey

1.

—#HTAZEEYH

—f—
h: L
M%:E B FHZAEFAERRZSF REB DR
R1
oo
i S
TN ST
R & ,
2 J

R'EHS R HAREH LHEAH Craot B~ Cogoki &
CraooB AR A RL-4EBZ KIS
£ P
HCrao A~ FCooH AR ZCI B AREREELEETH
Boagl-10EE LB lR FTHZRAARK 8§ F -
-CN » NO, ~ OH » -NH; » -NH(Cy.50% £ ) » -N(Ci.20%
%), -S(0),0H~ -CHO ~ -C(0)-Ci.20% £ -~
-C(O)OH ~ -C(0)-0OC,.50% % - -C(O)NH, -~ -C(O)NH-
Ci.20 % ~ -C(O)N(Cr20% & )2~ -OC 2088 &
-SiH; ~ -SiH(Ci.20%% £ )2 ~ -SiH,(Cra0% %) ~ & -Si(Ci.20
¥e A )s s
BCragom A >~ BMCrLao A RFZClu B RKRA LB TH
BT EE R ARABERARTEESRE S B
Z1-4ERBKRF S EATHRARKRRAE ~ THLLFERE
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T TEEEARN A RAXBERLE  ATHR
BAB1I-SEBLHEBELS THIRAEARRKR D § F - &
% -~ -CN ~ NO, » OH » =C(CN);, ~ -NH; * -NH(C,.,0 %
#£) -~ -N(Ci.20% % )2 ~ -S(0),0H ~ -CHO ~ -C(O)OH -~
-C(0)-Cip0 k2 & ~ -C(0)-0Cy0 % % ~ -C(O)NH, -
_C(O)NH-C, .50 % % ~ -C(O)N(Ci.20 % % ), ~ -SiH; -
-SiH(Ci00 % % )2 ~ -SiHa(Cio % K ) ~ -Si(Ciz0 X%
E);~ -0-Cigoe &K~ -0-Craoki & ~ -0-Ci08 K K%
( % 2 Croote &~ Craoh &~ RCi0@ KA
t-1Rn-1'"%4B2BH FTHZLAFAERKRZHAEGRIN F ¢

A :
#eam0%1;
¢ Myt 5 — AR SBEAEALRKS BRI » LA HE

AT ZANEHLE T

> _z@;_,& G

T2EBXRERFHELHEAFTALLRAZ S E K

ZEEBEREBREFEHE I A E L REZAE > B
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nfa - A28 50000 = & 3% ;
MFAFABZREMAEAE TAZXLEARE T
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(0 2. HRAIZRAY AIMAZE FTHZAERLER

Rz AR I%BE DR
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0. tll O o) lll o)
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|
Os N __O O N.__O
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ool oo PO NGOV
O~ 'N
07 N"T0 o 0 | © o
Rl R1 R1 R1

BRYadw 3 RFAIF AT & -
3. WwHE RKRAIR22F4Y > HFn-1- n-1'"Rn-2% 8 4 1L

ki

AEALI-GERABRRK £ ¢

REEFRERFHa)® % > b) -CN> c) -NO,» d) &% -
e) -OH > f) O=C(R"), > g) Crso & > h) Cosoi & » 1) Cag0
ek 0 ) Ciaom & A k) Cruoln ik 0 1) Craod K%
£ o m) -Y-Cii 0B & > n) -Y-Co.ia & > 0) -Y-Ce.14 &

K¥ K op) -Y3-12BHEHRA > Rq) -Y-5-148 % 3
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Ay

o

B FHCiaoh A~ FCouom B ~ HCruodt & ~ % Cslyo
B E > HCeaF K - HCoiam R F A ~ %3-128 # K

A RS- 4E BT AL BRAENLE1-4ER A E R&
R° & H %k BB tka)d & »b)-CN> ¢) -NO, d) & %
e) -OH » f) -NH; » g) -NH(C .08 £ ) > h) -N(Ci.20%
K)o 1) -N(Crpot8 & )-Co.14F & » j) -N(Ce.145% & )2 k)
-S(O)pH > 1) -S(0)m-C 12055 & > m) -S(0),0H » n) -S(0)p-
OC 0% & > n) -S(0)n-OC 20k & » 0) -S(O)n-OCs.14%
# > p) -CHO q) -C(O)Ciak5 & > 1) -C(0)-Ce.14% % >
s) -C(O)OH » t) -C(0)-OC 0% £ > u) -C(0)-0C4.14 %
% - v) -C(ONH; > w) -C(O)NH-C ., % % > x)
-C(O)N(Ci20 #2 & )2 > y) -C(O)NH-Ce.1a 5 % > z)
-(O)N(C20%% % )-Cs.145%5 B » aa) -C(O)N(Ce.14F 5 )y
ab) -C(S)NH, > ac) -C(S)NH-Cy.o0%t % > ad) -C(S)N(C;.50
¥ % )20 ae) -C(S)N(Ce.143 £ )2 > af) —C(S)N(Ciaokt £ )-
Co.14% % > ag) -C(S)NH-Cq.143% % » ah) -S(O)nNH; » ai)

-S(O)mNH(Ci20 %% % ) » aj) -S(O)uN(Ci20 %% & )2 » ak)
-S(O)mNH(Cq.14 7 ) al) -S(O)uN(Ci20 % & )-Coo14 7

# > am) -S(0)nN(Cs.14% )2 an) -SiH; » ao) -SiH(C.20
# % )2 0 ap) -SiHa(Cipokt %) v aq) -Si(Ciokt % )5 > ar)
CI-ZO%PE ’ aS) Cz-zoiﬁ';ﬁs ’ at) Cz_zoﬁ’:% ’ au) Ci.20

51;
& M

A v av) Ci oA A > aw) CiaoB A E > ax) C3.0FE I
A o ay) Ce1a K v az) Co.a 8 KR ¥ » ba) 3-128 % 3%
A 0 & bb) 5S-148 # 55 &
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YEBEXRBERAFHA_BC0okE > —BC 0B RKE
R EEHE B
mEBEREBREFEHLRO 1~ K2 -

4. wHE RFAIR22 R4 EFR ABERE A FH LB
BH- Cigobt & ~ Couoli & ~ Crolt K & -~ -L-Ar'
-L-Ar'-Ar' ~ -L-Ar'-R* -~ -L-Ar'-Ar'-R*+ -L-Cy' + -L-Cy'-
Cy'~ -L-Cy'-R*+ B -L-Cy'-Cy'-R?*;

L

{ L H R E RSB IHEA-Y-0-Y- » -Y-[S(O)n]-Y-
+ -Y-C(0)-Y- + -Y-[NR°C(0)]-Y- + -Y-[C(O)NR‘]-
“Y-NR®- + -Y-[SiR%;]-Y- > =B Ci20% & ~ = 1B C1.o0M
2 BCBRKRE - REBRE
H ¥
REAFBRERAFH LM AH - Crem & - K-Y-Co.14
-
Ar'E B R H A HE b B FE K = MF CoraF A R 5-14
. a

BX A AEaAFAGI-SEBLHEL TH R
REBRRKR ' ®F > -CN~ 8L ~» =C(CN); » Cr.edx & »
Ciree &% -~ RCisB R A 5 B
EHERHBAFGHILE S BF R =18 CoiaB I &K R3-
4B B RE > L 8RAFNLI-SEFHILHLEL T2
BRAABRAKR: 8% - -CN- @A »=C(CN);~» Ci¢k
A -Cieln @ &~ RCi s R &
RPEBRBBAFHLLEBC 408 A ~ CogoF A ~ Cruo

—

Cy

i
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Rk B > Craol &% ~ -L'-Ar® ~ -L'-Ar*-Ar? ~ -L'-Ar’-
R’ -~ L'-Ar’-Ar’>-R’ + -L'-Cy*> + -L'-Cy*>-Cy®> + -L'-Cy*-
R’ -L'-Cy*-Cy*-R’;
>
L' Bk K B o508 3 3 B -Y-0O-Y- ~ -Y-[S(O)n]-Y-
+ -Y-C(0)-Y- + -Y-[NR°C(0)]-Y- + -Y-[C(O)NR‘]- -
-Y-NR®- ~ -Y-[SiR%]-Y-+ =B Cio0kt & ~ =18 C1.20M%
Z—BCiBRRE - REFEHYE
- A B R B RER L A B R K =& Cora b A K5-14
BERFE  LARABNELI-SEBIREL T H 2 REA
ABRAK B E -BWBA - -CN-»=C(CN),» Creln & -~ Ci
A A - RC AR KA
CYEBHERBAFH LA BB K B Cr B A X3-
148 B A REAAFTNLI-SEBRHIHESL T F
ZHERARAEABRK BF > WA - -CN - =C(CN), ~ Ci¢H
A -Cie A A > RCiel A K
W&%iﬁﬁﬁﬁmwﬁg~Qmﬁ%‘Qmﬁﬁ%
R Craokk A&
YEBRBERAFHR —BCiook &k - —BCiolm R XL
xE B 0 8B
mA B RERBEMHZRO 1R2-
5. wH KRAIR22REH > HAEA T KX

p
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k~ k'~ 1R 1'% 3 # & 8 -CR= + =CR% - -C(O)- ~ &
-C(C(CN);)-

p>p >~ q&kq %% i iEAH-CR'=- =CR -+ -C(O)-

| -C(C(CN)3)- » -O- ~ -S- ~ -N=+ =N- » -N(R?Y- + -SiR’=
¢ =SiR%- + & -SiR‘R‘-
r& s¥ 3 Hu A -CRIRY- % -C(C(CN),)-
u-~u -~ vAV'4#H % iE B -CR'=+ =CR% -+ -C(O)- ~
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