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VR ABI) .

[0064] AR EHIIMZEA 1 RoRPALA DT FE LA R 2B R, 546, DA
RIS | R E Y E M B A F T AR 25 1 KRR G0
WEBHIEB I . R, WAPEAR T AR | RRPEwneEwAEE
ARPEL, A KR k25 1 BRI S EB 2.

[0065] 4, AIARYE AR B4k 2% X 1 SRR AL S B RGBS, TE R HE B8 D 4R
26 B A TR, 8B B B B A LB R G LUK A . BT & E R R
REZL i T 58 WAL S PR B4 i PR P B 1t 55 % i R 3 AT IR R A o AE AR B
W, DL, JCARIR 2 S5 R EFE AR EAR T OH AR B 7N B B SR R VR EE
TS Z B TFENE B Ik

[00661  FELAR (1IE FH A AL HBUR oA 0 il 3 ok 72 H3 1) 1) SRR B T ook 25 0 11 £
PR EEESREAA W N P BRI URGR ] 52 SR T IR E T AN HERUE
KM T B 1B 2SR Ky BB  BOBEWIME . AR, 8 7 B IR 5 1) s 1 A ' e
TEOLN A FH S 5 2 iR I SE AR o 37 B T M B AT B0 A o I B AN IR T 25 o 37 B ARG T i
IR BI AT 3R CAf O — BRIR CARTRIL IR Y. &0 - CIRBEIL R R AR O Ih R 4
NARTR PG A M R IR B CARTEEAR T I JE e ZR Ik Tok Il SR SRR DU 96 &
i — ARAEIE LGRS R Y R R VR L0 - SRR VIR LK — NI
KR T ALK R O R FEORTR G 3R 20 2R TR I U & SR Ik 0 i . 5%
S, AEE P PESEEARAM R Al AR B R BRAR . 425 &R 55, TR SR R AT T &
Z 4.

[0067] A HLHEEUR IO IRBAR A mT LRz iR i S s e e, HLOLse LA A i 2h
BRI (L3 4eV LA LD, LSS IR HEAT 25 70 N o BHAR AL R 7 ) A0 R B A VP R L5
B VRV VR VS VL S VI VR R I S i TTOL AL SEAL R I A B AL L L
AN ZREy ORI A AL S R . BHAR I E A2 10nm 224 1000nm, f£3% 10nm &
500nm,

[0068] AR A A5 FH 1 T FEL M) SO 28 HoA A XK I B R 2 (4eV LU DLV N LT, ] g
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VSV B VERVEC VB VBT VR R e N & AR T k. & &R R 8 8k
/AR VER /BB /R AR, (IR Tt . A A Ee T AR i 2 B L U B AR AT
I, NI PTG A Le ] B S BRI T 2 A Z UL BRI S . o TH R
ROt AL REUR G 2 b — M AE ot B RGBS 78 7 & B A Tid &
HL P A 8 5 SR FH 2 8% B DB 55 7 VT a2 I PR, DA R I IR 6tk o RO THT 1) H AR AR
HHA 10% L EREGE.,

[0069] &tz I R DA ML T i B A i) e I 58 O 1 7 30 (4 1. 0O VB8 1S L Aer £
FrRe R . AN ECROGITHE R T WO 2 R S50, R R BH 1k PR K R 3L
1) 5% B B A ) PR A . MR 7% 42, mT s A AR A B AL 22 5 1 Rom b &9, Bl &
R PRI CL AR B4 25 K 1 SRR AL &40, 805 2 J R O6 ERM R & OGB4
MR . TEIXFE IS W BP0 AT FH 7 v, 4 AR A4S ROGJE M BB 3 1R 47 k)
I, 5 0 229k B2 A $Z F B vE 100% 22 80%. 3 4k, S HIAE KOG 24 b BLin, ik i n &2
W AR E R 0.01% 2 20%. Aefe 5 AR X 1 RoRLEY— kN H 2Kk
HEWI R M BB 2 BT R B 25 AR EE IR DU R S R I 2R e O R 2
#& 2K, BK 3 (phthaloperylene) . 28 & (naphthaloperylene) . JE B (perynone) . Bk JE Ffi
(phthaloperynone) « 253t Hid (naphthaloperynone) . "KL T & VUL T . HEH 2.
A e I A AR TR MR L 2K S MR BRI A K B B A ) S S S R
A A FFEMR G B AV W NE 2K O S0 8 2 FE R e (L g | PR AR 5 R B L
EAT KRS I 8- FRFE MK (imidazole chelated oxinoid)Ak &4 MW BEE, £05¢ 4
EATRIRT DS AR T M. IR A AR RS 26 L, OB R bR QT -
DBIW 57 BA S 2O 520 [F] A8 B Be BAH B, HAZ9 60% 22 100% K
BB, LIk 80% A2 100%.

[0070]  ZF 7 N JE M B A B 5 D i B 37 A CBH B N 2 A28 7 7R B IR L, 4
FUAR R 20 77 A A oz ) (%) 5 T 7 1 AN 78 43 DK B3R 0 16 2 e 5 (R A 408 )2 1) B v o 40 29 1 i
(Highest occupied molecular orbital :HOMO) HJZ=SAHY K, I E 7T UENE . DT
TN REAE A RO PRI s 7 N 3 22, AT FRAICA WL BURO G e IR Bl H Hs o BRI,
AT EA W MR AEY BA 5 7N EE T, AR N2 7888 5, 5 Bk
REFASE S i B2 A B AL AR e ko BRI, WA A B IR 4k 2% K 1 3RoR AL
GO AN AR EIR] A BERT A AT ST A4 |
A R e A TDR A K AR TBR P PR PSS P L PASIOB Pk AR L DO SR I R R S B
=S Y POl e A N I N P N N Ay R I 7 N i R 74
G RENTIRT A S 5 SAm kM BBkt 5 Lt Ry 43+ (PEDOT/PSS) & w4+ L, 5
ABR T FERERS FH T AR B A HLH BUROG T A 7 N E MR, BE A 35008 7
NEM B A = 5 Fefin sk BHF AT 4B . = 05 Fefin B e AR R a0 « = 2K i . =i

FRIE 2K VN, N' — 2R -N, N - (3- IR -1, 1" —BEOREE 4,47 - %,
N, N, NV N' = (4= SRS -1, 17 - 2R3 4,47 - ZHZ N, N, N/ N/ = (4- FIESR
I -1,1" -BERIEE -4,4" - RN, N - IR N, N - SEE -1, 1 - BRI 4,
4" - T4, 4T - B IN-[4- (N N= - i) - FRORBE S K3 ] -N- ZREEFEHE | BN,

N - BRARSE N, N' = W -[4- GREE - [R) - 2R3, - 36 - 2R3k 1- RSt 4,47 - =
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B2 N, N' = (FRZEZRID) -N, N — (4-n— T EERHD 3E -9, 10— & N, N- X (4- = —4-
RIEE LRI —4- IOt S A BTk =I5 I 0 2R 85 M AR SR B R A, (AR
Tt. BEFE (Phthalocyanine ;Pe) fTAEMIHAAREI QTR :H,Pc. CuPe. CoPc. NiPc. ZnPc.
PdPc. FePc. MnPc. C1A1Pc, ClGaPc. ClInPc. ClSnPc. C1,SiPc. (HO) AlPc. (HO) GaPc. VOPc.
Ti0Pc. MoOPc . GaPc—0-GaPc “EPEFERT M) M2 /T AW, (AR Ttk

[0071] 2572 HIVE F ARk B 28 70 N 2 BOH AR I8 28 7O AR A 22 R D62 o 25 7tk
2 B R s O s MR S U AR M, A B PP R . BRI TR sk
ZAN M T4 BR B BN, IR TTAT B AR A SR AL iR (Tg) Sy 80°C LA |
AP RE. W2 FRAAFYIIA 4,47 - B IN- (1= Z8350) -N- ZEEHLHE 1 R (NPBD L 5
TIBRIR T L RE AL A ) FE T B iR 5 SRR AL A W) B R B =G & W (2R3
LIRFERID) BRI G TR DT L &S5, 4h 27Uk Z A
WL 79 S AR ST BAT Ry 25 7R Bl R AR S ) LA e ek ) 5 B B B

2 TS E AN R A N, N - K3 -N, N = X(3- FEERED -1, 17 - K
4,47 - ZRECTPDD, 3R, B TILAE 60 A DL B IR E N AN E , BRI B B H B i
RS RS T N- 2838 N- 283 1,17 - 3 4,47 - B ONPB) IR Bl B B & 0

DKL G . TCHE, 27U E R VLR TR A 7O shig B R, 5 RO6E
AT B S, BRI, F7 B AR 2 7 N2 ) F B FLA A R RO 2 () H B A AR TR) B
S A AR, AR S SRS R - ROCE SRR A, TR U E R
BLE Sy 190 o o B = 5 N RO B AR H K L 1o

[0072] fENH T4 EMEMLE RA W N RMAEY  RafEmE e, R
ARk BB R ARCR, B RO R SR R0 B RN RCR, B kA
ROGCEAERR BT e 227Uz, BB )05 . HARR G2y B L B — W e
(anthraquinodimethane ). 5 2 BE W& T — S8 A0 420« S e ST e = e IR e | T DY 2 1R
(perylenetetracarboxylic acid). ¥ 35%E ¢ B0HR %5 X AT B9 UL A& AR
B4 2K 1 RN & 9, (HABR T 1t

[0073]  {EA KR BIHIANLHRECROG T, A B AR B A S B %S G A L
TCIHTAEY) . SIEESESWIEARGI ] 28U« (8- FRIEMEIK) 4 X (8- FRIEMENR) B XU
(8~ FRFEMENHR i XL (8- FRFEMEMND) i« — (8- FRIEMEM 85, — (2— FIE -8- B FEMENH 41
= (8= FREEMEMOSK X (10— FRFEATF [h] MERIOBE XL (10— F2FEA T [h] MEROEE XL (2- /T
JE —8— M) = SRR X (2— F 2L —8— MEIbR) (4B — FMy ) &% AL (2— FRZE —8— Wlpk) (1- %8
MDA R (2— FRJE 8- WO (2- ZEWD X 55, (HA R Tt 74k, & B T RT AL A %
MR 24 WE MR AT AR 2 AT AR ) WE T AR B = T A A, BRI 2 12, 5 XL
(1= F) —1,3, 4= WM. 2, 5= X (1= ZF) —1, 3, 4- BEME, 2, 5- X (1- K3 ~1,3,4- &
Me2— (47— BUTEEZRED-H5- (47— BARED-1, 3, 4- B M2, 5- W (1- Z8H-1,3,4- &
T, A= X [2- (5 FRFEE I 1 A1, 4- W [2- (5 FRFEE D) —4- - T
e ]2- (4 - BT EIFEFD-5- (47 BIRFD-1,3,4- BE M 2, 5- X (1- Z5F)-1, 3, 4- B
UL, 4 X [2- (5 ZRERME CMREL) ] K 2- (47 - BUTEERID) -5 (47— BRRID) -1,
3,4 =M. 2,5- XL (1- Z53E)-1,3,4- =M 1,4- X [2- (5— ZRFE=MFE) ] ZR%%, (H AR T
I,
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[0074]  {EACKR BAHT, O T $ s A ar v N PEBE, 1T DLAE R G E R R AR 2 (R BCE e L &
2o XFERITEHAMN A Y Z A B EY R EAD T Tk S B &% . BT
{2 LiF. Li,0. BaO. Sr0. BaF,. SrF, %,

[0075]  TEAKR B IAMURECROGTTHE R, O T 3 o il B R R AR A I A M e 7
i, AETCAER T B AR 2 B30 Ak i slob i S i 78 A Jo SR AT AR

[0076] A HLHLECAR G ICIF )4 J2 AT R T 2z Bl 2 sk i (A — R e . Pk
T AR B A2 IR VS B TR B S, TR R RS R R
A DI o L D J5E VAT R S B o, B A T IR R R L R, T
B (e (R I H R DASRAS R e e SRR I o R R R R I, W) e AT FL (pin
hole)%, My RIS it in FL 3z . JCiE 3RS 78 70 B R 6 K T8, )R SR IETE 5om 22 10 b m
(7 B P, SEAR L 10nm 22 0. 2 m FISE N . 203 28 v b, 38 1 T B & 2 A R
R B BB ZBE AT S VUSRI SR P e S50 2 V77 s SR i 8 s, (B RS BR 1
Ubo Foh, HXME—AHUERE, 5 T & E OB IR (e B AL AR, wI A A IE A
RESRAS T w8 OB B T 028 < 3K L0 SEBRIR IR 5% 05 iR SR IR R RN R ls &R
W28 PR B TG R T SR TG IR TR 4T e s S B M IR S e TR SE 3R Y s 56 -N- 20
SR SR IR OGO IR s SRy SR S SR . S Ak, WS NSRRI 28 BT AR ) L R
AN RIS BRI 55

[0077] A iR

[0078]  ANRBHMA: S 1 ORI Gt T H O AEXSRR I, R G AR R A BRI, fuds
AR I 1 RN A S A AL EUR G T I E I Rt m I B R K. 5
Ah, A2E L FOR AL S PR TE HHCARIE A A B Al B S B R D6, HAHRfL2E K 1
TR E DA BB CT I RE AR R IKE) . PRk, f2Ea 1 RN AL G RetE B
FBIEEHE S TV 28 AR 7R 25 FE A 2 8 sl s 28 1 5 6 IR S5 2 R AL B iR

Ff ] 152 BF

[0079] & 1 7 HEE S 1AL BRI S E B 23 FIAL S0 = Yk 254

[0080] [ 2 7R 1,4- BURIZERELL 1, 8- HUARIIZE (SLMaf] 95) (1) = 4 r Ak g5 #a 4 1l
[0081] [ 3 xSRI 3 AL S PRI K kG i

[0082] & 4 /- Sl 3 AL A s i 22 1

[0083] [ 5 7 HE St 3 AL A I GCmass HHEZ K]

[0084] P& 6 7 HESLtfE) 3 (FIALA 1K TH-NVR ik

[oos5] W& 7 7R S 51 HIAL BRI Kok R

[oog6] & 8 7 Y sZitifsl] 51 WAL &Y HER M R 1

[0087] & 9 /s HE LM 51 AL S 41F) GC-mass HIZEIE

BAEXLHEAR

[0088] i, A ok S AR A AR R BHAEAT SE R A I Ui B o IR SESEEEIN A T X AR K BT
SEVEAH R0 I, AR B AR5 R AS PR T3 8 512 i 491

[o089]  sLjifsl 1
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[0090]  RAI N it il 26 J il & St 1 iIAL &4

[0091]
e HO
p—< > HO.
L0 —~0-0

e o0
-8

T 1
[0092] 2D 1) HrmlfAk 1-1 Kkl
[0093]  7F 500mL PYEWRME R ¥ ff 2,6— —9R 25 (50g, 170mmo 1) ZRFLAN R (23g, 190mmo1)
K VU (ZZRFERD AL (0D (6. 1g, 10mmol) J5, AU 260mL2 4 & i BR B /K i i 15 T [RIE &
N 24 /NI o NSRS, H SR CBEZEL A8 e L /KR IR BE TR A NLZ, 2 5 il Cbehs
AT AL, M ERAF AR 1-1, 738k 756% (37g).
[0004]  JDER 2) Ffalfk 1-2 ¥l &
[0095]  7F 1000mL PYEMRAE 47\ 72 U P i Rl 1-1 (50g, 180mmo1), 71 ~78°C T fil
A LM [IE T8 (121mb) JE 9L — /NN o 7EAHRRELRE T 222283 AR — £ 1 (36mL,
210mmo 1) JEHitHE /I, IR JE AR EIR T e . RNE G, H SR SERAHL, 28
Ja /KRR T AN, < Jailid — SR KA AT 24k, A 34 Fr e 44 1-2, 7= 208
78% (34g).
[o096]  JBE 3) S 1 4%
[0097]  #F 500mL PYE{ R s ff 1, 8- —IRZ5 (10g, 30mmo 1) H ] f& 1-2 (20g,80mmol )
KV (Z 2T A0 (2g, 1. Tmmol) S, I 70mL2 24 & (85 B B0 K I, HEAT 19 I Y
24 /NI o RIVEEI S, CFR SEEHAT AR A8 5 -l G /K IR BE TR AN, 2 il Okt
FEEAT AL, ARG SERER] 1 LA, 7= T0% (13g).
[0098]  '"H-NMR ( 200MHz, CDC1,):d7. 44 ~ 7. 51 (m,6H),7. 56 ~ 7. 67 (m,8H),7. 71 ~ 7. 78
(m, 8H),7.88 ~ 7.95 (m,4H),8.32 ~ 8. 41 (m, 2H)
[0099]  sEjifsl 2
[0100]  RH S5 PTRSEHEE] 1 AHIRI B 77 047 dl 2% A6 1,67 - B6ZE 27 - EEAlR (1,
6' —binaphthyl-2’' -ylboronic acid) fUE ek 1-2, k44 N R &Y.

[0101]
®
O~

&)
QQQ%

27
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[0102]  'H-NMR (200MHz, CDC1,):d7. 28 ~ 7. 32 (t,2H),7.43 ~ 7.46 (t,2H),7.57 ~ 7. 71
(m, 18H),7. 88 ~ 7.93 (m,4H),8. 40 ~ 8. 46 (m,4H),8.50 ~ 8.56 (m,2H)

[0103]  SEjfsl 3

[0104]  SRH Il & 77 ikl & SE R 3 Mtk &4

[0105]

>,
)
®,

F et s
[0106]  JDIR 1) Flalfk 3-1 [k %
[0107]  7E 500mL PUS RGP fE 1,8- —IRZE (50g, 170mmol ) ZK LA R (23g, 190mmo1 )
KDY (Z2RFERD 8100 (6. 1g, 10mmol) J&, I 260mL2 4 & [k FRHH K, IF1EAT R
JE 24 /NI o JONEEIR S, ] GBR SBRIFAT A, S8 5 /KB IR B TR ML=, 2 Jaidid
CEAEEAT Al A, AT ERTT R A4 31, =368 63% (31g).
[0108]  ALHR 2) falfhk 3-2 [kl &
[0109]  7F 1000mL VUSRI ik 9— IR IE (50g, 190mmo1 ) ZRFEAA R (31g, 250mmo1 ) Az Y
(ZZEFERD 48 (0> (6. 7g, 10mmol) J&, NN 291mL2 4 & (K BK B A1 A VAW, FF8EAT [R137 S M
24 /M. RINEHR G, H R CEEHTAERL SR G - L /KB S HR A AUE, 2 Jaidd ok
FESEAT A, T ZRAT R A4 3-2, 7234 91% (458D,
[0110] DR 3) Flalfk 3-3 [kl &
[o111]  7E 500mL — A 2% A9 Ik Ji o i o\ rp [R) A 3-2 (50g, 200mmo 1) fi5 AT A NBS (45,
260mmo1), 4R J& 75 I8 N HEREDU /NS i 200mL 7K FEBERE /NI i ek 8 A R I8 44 5
SRJG A 100mL FREZYESS, AN ZRIS Hh [A) 44 3-3, 7= 3k 95% (62g).
[0112]  JDIR 4) Fialfk 3-4 k%
[0113]  7E 1000mL PYE{MAR 76 A0 R i fig b Rl 7k 3-3 (50g, 150mmol) Ji5, 7E —78°C
AN 1L 6M [RIE T SRR (103mL), SRS P — /Mo ZEAH RIS T 2280 AR — LB
(31mL, 180mmo 1) J&7, Hidk — /N, Z JGAEw i NP+ /. RNEERGE, H LR LB
B, AR5 FH KRR EE TG WLE , 2 JE il nt — 5 AR 4liqb,, AT 3545 i) 4 3-4, 7= %
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72% (32g),

[0114]  BIR 5) Fjalik 3-5 [kl %

[0115]  7F 1000mL PYZRRAR i fil o [a] 44 3-4 (50g, 170mmol ) R4 (44g, 180mmol) K
T (= 2REEBH A8 (0D (5. 8g, 10mmol) JiF, I 253mL2 4 & ik BR H /K v 8 -4 7 [P0V s
24 /NNy RN EHR G, F SR CEEFATAEL, SR G FCKIRREETIANUE, < i Okt
FEEAT A4k, AT RIS A AA 3-5, 77200 67% (468D

[ot16] L3R 6) HrRlfAk 3-6 K&

[0117]  7E 1000mL PYEIMARE 76 G A R fi b a7k 3-5 (50g, 120mmol) Ji5, 7E ~78°C
RN LM FIE T 2B (84mL), AR SR B FE A — /N . ZEAR RV E N 2242 N R — LR
(25mL, 150mmo 1) Ji7, ke — /N, Z JGEFI TR+ =/ . RNERE, H OIR LA
B AR5 KR IR EE T A WL, < JE it — &P Hektgiql, Mmigks H ek 3-6, 7=
74% (34g),

[o118] LU 7) SZiifsl 3 (4%

[0119]  £F 1000mL PYEEWerm rh s fid o [a) 44 3—-1 (10g, 40mmol). 1 [A] 44 3-6 (16g,43mmol)
DL VY (ZZREE O AR (0) (1. 2g, 1. Immo 1) 5, M 54mL2 4 & FRR B AN /K M FEUEA T 0l
R 24 /NI o RS R G, H GBR SBEHEATZEHG ARG LK B TIEANLE, 2 Jaidid
Ot REAT AL, AT RAT L) 3, 7= %64 64% (12g).

[0120]  Gy4b, & T SEEf] 3 RO Ak e ME (B8 3) Ik (K] 4).GCmass (] 5) K&
'H-NMR (& 6).

[o121]  SEjifsl] 4-38

[0122]  RHI SRSt 3 A5 R 53, Hhim ik 3-6 i 5 FiREE 1 25K 9 1454
X LR ) AR 5 Sf il 4 SE 6] 4-38 I &4 o

[0123] [ % 1]

[0124]

% 76 1)

N

402 4k "HNMR (CDCly, 200MHz)

g

§7.12~7.22(m, 6H), 7.25~
731 (m, 7H), 7.39~7.43 (m,

) D (m ) (m

4 ALY PH), 7.46~7.54 (m, 3H), 7.56 -
&2 768(m, TH), 7.69~7.71(1, 1H),
7.99 ~8.01 (m, 3H), 8.02~8.05

[0125]
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(d; 1H)

67.17~7.22(m, 4H), 7.27 ~

O Q w 7.51 (‘mai 7H)) 7.54~762 (ma
5 ) Qry [H) 764780 (m, 3H), 7.85 -
Q 7.96 (m, 5H), 7.98~8.01 (m,

57.18 ~7.22(m, 8H), 7.22 ~
2 O 741 (m, 7H), 7.54~7.67 (m,

5H), 7.69~7.78 (m, 4H), 7.81~
7.92(m, 6H), 8.01 ~8.04(d, 2H)

87.11 ~7.22(m, 7H), 7.23 ~
727 (m, 10H), 7.34~7.36 (m,
2H ), 746~ 7.54 (m, 3H), 7.54~
7.66 (m, SH), 7.68~7.72 (m,
2H), 7.98~8.02 (m, 3H), 8.04~
8.07 (d, 2H)

00
94 e
J

K

[o126] [ % 2]
[0127]
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536 15

5o e 4 "HNMR ( CDCl;, 200MHz )
=

§7.21 ~7.25(m, 8H ), 7.25 ~
O N 747 (m, 7H), 7.58~7.63 (m,
8 NI Q- [ 7.69~7.82(m, 3H), 7.88 -
) 7.94 (m, 5H), 7.99~8.01 (m,

2H), 8.03~8.06 (d, 2H)

07.14 ~722(m,2H), 7.25~
7.31 (m, 7H), 7.39~7.43 (m,
6H), 746~ 7.54(m, 3H), 7.56 ~

[0128]

7.68 {(m, 6H), 7.69~7.71 (m,
2H), 7.99 ~ 8.01(m, 2H ), 8.02~
8.05 (d, 2H)

87.19 ~7.24(m, 2H ), 7.32 ~
3 7.44 (m, 7H), 7.48~7.71 (m,
) 11H), 7.75~7.83(m, 3H ), 7.86 ~
) 7.92 (m, 7H), 8.04~8.08 (d,
2H)

10

67.17 ~7.45(m, 9H ), 7.49 ~
7.66 (m, 9H), 7.69~7.76 (m,
3H), 7.83~7.99(m, 7H), 8.01 ~
8.03 (d, 2H), 8.07~8.10 (d,
2H)

11

[0129] [ % 3]
[0130]
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5% A
g

=
i
o
=

'"H NMR ( CDCly, 200MHz )

67.13 ~ 749 (m, 13H),
7.51~7.68 (m, 9H), 7.72~7.79
& 2 (m, 5H), 7.86~7.94 (m, 5H),
Q 7.96 ~8.02 (m, 2H), 8.08~8.11
(d, 2H)

12

8712 ~ 747 (m, 13H),
7.51~7.68 (m, 9H), 7.72~17.79
(m, 3H), 7.86~7.94 (m, 5H),
7.96 ~ 8.02 (m, 2H), 8.03 ~8.06
(d, 2H), 8.08~8.11 (d, 2H)

13

[0131]
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14

67.12~7.24(m,4H ), 7.32 ~
747 (m, 8H), 7.51~7.68 (m,
9H ), 7.72~7.79(m, 3H), 7.86 ~
7.94 (m, 6H), 7.96~8.02 (m,
2H ), 8.08~8.11 (d, 2H)

15

67.22~7.29(m, 3H ), 7.31 ~
737 (m, 4H), 7.39~7.48 (m,
5H), 7.51~7.67(m, 6H), 7.72 ~
7.84 (m, 5H), 7.86~7.92 (m,
5H), 8.02~8.05 (d, 2H)

16

946
I

67.22~7.29(m,3H),7.31~
7.37 (m, 4H), 7.39~7.48 (m,
5H), 7.51 ~ 7.67(m, 7H), 7.72 ~
7.84 (m, 6H), 7.86~7.92 (m,
5H), 8.02~8.05 (d, 2H)

[0132]
[0133]

[ % 4]
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+ 22/51 T

2
7

T

7 4

"H NMR( CDCls, 200MHz )

17

67.31 ~ 748 (m, 7H),
7.53~7.65(m, 9H), 7.72 ~7.82
(m, 5H), 7.85~7.92(m, 7H),
7.95~8.01 (m, 2H), 8.02 ~8.05
(d, 2H)

18

87.16 ~ 725 (m, 4H),
7.30~7.43(m, 8H), 7.51 ~7.66
(m, 10H ), 7.75 ~ 7.84( m, 6H ),
7.86~7.92(m, 6H), 8.02 ~8.05

[0134]

(d, 2H)

19

)
17.86~7.92(m, 7H), 7.99 ~8.01

67.18 ~ 728 (m, 4H),
7.34~748 (m, TH), 7.57 ~7.68

[0135]
[0136]

[#% 5]
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S o 1
. 102 4 H NMR ( CDCls, 200MHz)
e
§7.18 ~7.24( m, 4H ), 7.30 ~
)4 7.44 (m, 6H), 7.48~7.52 (m,
20 W @Q g e SH), 7.55~7.67(m, 7H), 7.75 ~
& 2 7.84 (m, 6H), 7.86~7.92 (m,
4H), 8.01~8.04 (m, 2H)
§7.13 ~7.26( m, 2H ), 7.33 ~
& 4 742 (m, 2H), 748~7.57 (m,
21 ) &, 5H), 7.64~7.79(m, 7H), 7.82 ~
=9
'® 794 (m, 6H), 8.03~8.09 (m,
2H)
§7.13 ~7.26( m, 2H ), 7.33 ~
PV, 746 (m, 3H), 7.51 ~7.62 (m,
.7, A 6H ), 7.69 ~ 7.82(m, 7H), 7.84 ~
=9,
) 7.96 (m, 6H), 8.03~8.09 (m,
2H)

[0137]
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67.18 ~7.27(m, 2H ), 7.35 ~
7.45 (m, 4H), 7.53~7.65 (m,
TH), 7.75~7.83(m, 4H), 7.84 ~
7.90 (m, 5H), 7.94~8.02 (m,
2H ), 8.04~8.10 (m, 2H)

K
94elq
@@

23

67.13 ~7.26(m, 4H ), 7.33 ~
746 (m, 5H), 7.51~7.62 (m,
6H ), 7.69 ~7.82(m, 7H), 7.84 ~
7.96 (m, 6H), 8.03~8.09 (m,
2H)

I
948y
<

24

99

[0138] [ % 6]
[0139]
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% & # ) 1
e P 2 H) HNMR (CDCl;; 200MHz)
’5
§7.15~7.27(m, 4H), 7.34 ~ 7.48
§ ) (m, 6H),7.56 ~ 7.65(m, 7H), 7.72 ~
25 Y g O 7.81 (m, 4H), 7.87~7.92 (m, 5H),
) (=) 1796 ~8.04 (m, 2H), 8.07~8.12 (m,
2H )
67.18 ~7.27(m, 4H), 7.39 ~ 7.56
Da |
C 4242 775~781(m, 4H), 7.84~7.91 (m,
Y 4H), 8.04~8.10 (m, 2H)
87.31~7.43(m, 4H), 7.45 ~ 7.57
YaVEa (m, 7H), 7.59 ~ 7.73(m, 6H ), 7.75 ~
27 N 7.83 (m, 5H), 7.91~7.97 (m, 2H),
-
@ 8.02~8.10 (m, 2H), 8.14 ~8.20 (m,
2H)

[0140] [ % 7]
[0141]
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i

AR B 26/51 7

A5

% 4

g gE A

'"HNMR (CDCly, 200MHz)

28

87.27~7.42 (m, 4H), 7.50~7.64
(m, 6H), 7.67~7.76 (m, 9H), 7.77 ~
7.82 (m, 4H), 7.87~7.98 (m, 5H),
8.13~8.20 (m, 2H)

29

87.30~7.44 (m, 4H), 7.50~7.63
(m, 7H), 7.69 ~7.80(m, 10H), 7.85 ~
7.97 (m, 5H), 8.03~8.09 (m, 2H),
8.17~8.23 (m, 2H)

30

07.19 ~7.26 ( m, 4H )7 7.33 ~ 7<48
(m, 8H ), 7.54~7.83(m, 15H), 7.84 ~
795 (m, 5H), 8.19~824 (m, 2H)

31

87.18 ~7.25 (m, 4H), 7.37~7.51
(m, 8H), 7.57~7.82(m, 13H), 7.86 ~
7.97 (m, 5H), 8.04~8.11 (m, 2H),
8.19~8.24 (m, 2H)

32

§7.20~7.26 (m, 4H), 7.37~7.53
(m, 11H), 7.59~7.77(m, 7H), 7.78 ~
7.85 (m, 4H), 7.89~7.93 (m, 2H),
8.03~8.11 (m, 2H), 8.18~822 (m,
2H)

[0142]
[0143]

[ % 8]

X

#1495

e LEA

'"HNMR (CDCl;, 200MHz)
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[0144]
%
§732~7.46 (m, 6H), 7.58 ~
. & 42 765 (m, 4H), 7.71 ~7.86 (m, 6H),
Y @‘Q@ 2 17.93~8.02(m, 2H), 8.23 ~8.34 (m,
§727~738 (m. 3H), 7.48~
" (42 ¢y [770(m, 8H), 7.70~7.82 (m, 6H),
Y @.@ 2 17.87~7.96(m, 3H), 8.20 ~8.32 (m,
4H), 8.53~8.64 (m, 2H)
§7.32~7.42 (m, 3H), 7.61 ~
s % & ) A 7.83(m, 12H), 7.87 ~7.93(m, 2H),
@QD 7 17.94~8.06(m, 3H), 8.22 ~8.33 (m,
4H), 8.57~8.67 (m, 2H)
[0145] [ 3%k 9]

[0146]
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5 36 4 7 ) 1
R PF 25 HNMR( CDCls, 200MHz)
=
8718 ~ 723 (m, 4H),
Q @ 733~741(m, 3H), 7.53 ~7.74
36 P @Q@ <) | (m, 8H), 7.76 = 7.82(m, 6H),
Q 7.89~8.00(m, 3H), 822 ~8.33
(m, 4H), 8.58~8.67(m, 2H)
87.20 ~ 726 ( m, 4H),
7.37~745(m, 3H), 7.56 ~7.79
37 (m,12H ), 7.85~791(m, 2H)
@ @ @ Q m; s 4. S L 1M 5
. Q 7.94~804(m, 3H), 824~ 8.36
(m, 4H), 8.62~871 (m, 2H)
[0147]
8722 ~728 (m, 4H ),
7.39~7.49(m, 6H), 7.58 ~7.65
38 (m, 4H), 7.74 ~ 7.88(m, 6H)
@ Q @ Q m; bs 1 ~ . ms, 5
Q 7.94~8.04(m, 2H ), 8.27 ~8.37
(m, 4H), 8.60~8.70 (m, 2H)
[0148]  SEZJtafs] 39
[0149]  SRHA] s il 28 77 VA K 28 SE 5] 39 Mt &4 .
[0150]
HO,
R R
o -0 o0
o b =&
¥, oY
80 . &Y
P
Pk e

[o151] IR 1) FhIE){A 39-1 K4
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[0152]  7F 500mL P45 Mers rh s fid 1, 6— — ¥R TE (508, 140mmo1) ZR LA & (19g, 150mmo1)
SV (Z2RFEBD L (0D (4. 8g,4. 2mmo 1) J&, N 208mL2 4 & Ik B PR KV, FF 54T [R1
[N 24 /NI o NSRS, H SR CBRRIAT ZH 28 5 /KRS A iR, 2 el
CEEAERE T Ak, I ITERAT IR AR 39-1, 7308 69% (348D,

[0153]  DU& 2) i) fk 39-2 ()4

[0154]  7F 1000mL PU SRR 1\ 7RG U4 B ¥ g b B] 44 39-1(50g, 140mmo 1), 7F ~78°C R Ml
N L OM R IE T 581 (96mL), AR Ja B Pt 20— /Nt o ZEAH RIS T 22 223 AN ER — £ 158 (29,
170mmo 1) JE e — /N, ARG AR PR+ =/ RS SE, 1 OB SBEAEEL 4R
Ja KRR ST A VZ, < el — AP Reptaifl, Wi 3k1g hmfh 39-2, /=34 75%
(34g).

[0155]  JLE 3D SZitif] 39 e

[0156]  7E 1000mL DY &5 Wk fpg A 75 M St 451 3 1 A 8] 4 3-1 (10g, 35mmo 1) H [|] & 39-2
(l4g,42mmol) KUY (ZZEHEERH 45(0) (1. 2g, L. lmmol) JF, M\ 54mL2 >4 £ (KT B8R /K %
I IAT IR R N 24 /N o [N EE WG, ) G BR L BRIEAT 2B, S8 5 K BR B T 1l
WUZ, 2 Ja il O AT 44k, MM HRAS 5211 39, 7734 58% (11g).

[0157]  'H-NMR (200MHz, CDC1,): 6 7.31 ~ 7.44 (m,6H),7.49 ~ 7.60 (m,5H),7.63 ~
7.80 (m,7H),7.84 ~ 7.95 (m,4H),8.20 ~ 8.30 (m,2H)

[0158]  =Ljif] 40-48

[0159] R Prd skl 3 AHIRI 77325, a4 3-1 Fadr (e 4 3-6 235l 5 F ik 10
Je 3% 11 (G5 RED0 R IR mp [R] AR ) 2% S5 5] 40-48 BG4 -

[o160] [ % 10]

[0161]
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% 7 4l
. T2 44 'HNMR (CDCl;, 200MHz)
g
O Q 87.31~7.39 (m, 3H), 7.45~
40 @Q 7.68(m, 8H), 7.72~7.85(m, 6H ),
Q@ O 7.88 ~8.05(m, 5H), 8.20 ~ 8.29(m,
. 2H)
§7.32~744 (m, 4H), 747 ~
& 24
» N 7.58(m, 5H), 7.62 ~7.80(m, 8H),
QQ 7.85~7.97(m, 5H), 8.04 ~8.16( m,
9 @Q
2H), 8.18~826 (m, 2H)
21 ~ f. 5 5 . ~
OO §7.21~730 (m, 4H), 7.34
42 P QD 7.44(m, 2H), 7.45~7.56(m, 7H),
<) 761-7.84 (m, 10H), 7.88~8.03
&2 | (m, 5H). 8.18~827 (m, 2H)
[0162]
87.18~728 (m, 4H), 7.32 ~
8 ¥ 744(m, 3H), 7.47~7.58 (m, 6H),
43 gg 7.64~7.82(m, 8H), 7.86 ~ 7.99(m,
Ay SH), 8.02~8.18 (m, 2H), 820~
830 (m, 2H)
§7.22~731 (m, 4H), 7.35~
@ 7.82 ~7.96(m, 4H), 8.22 ~833(m
% -0
2H)
[0163] [ % 11]

[0164]
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:,‘s,
ré

Zom

e 1 sk 'HNMR (CDCl;, 200MHz)
=

B 8724 ~7.49 (m, 11H), 7.54~
o 7.73(m, 11H), 7.85~7.94(m, 4H ),
: & ) 8.19~829(m, 3H), 8.41 ~851 (m,

<<<<<<<<<<<<<<<< 3H)

45

67.26 ~ 746 (m, 8H), 7.58 ~
7.78 (m, 13H), 7.83 ~7.93(m, 5H),
8.04~8.15(m, 2H), 8.22 ~8.33(m,
3H), 842~851 (m, 3H)

46

67.23~745 (m, 9H), 7.56~
7.77(m, 9H ), 7.88~7.95 (m, 4H),
8.27~8.39 (m, 4H)

47

[0165]

$7.27~748 (m, 6H), 7.54~

7.72(m, 11H ), 7.86 ~ 7.95(m, 5H),

QQ 8.01 ~8.13(m, 2H), 8.25~8.38 (m,
4H )

(3

Yo

48 A
£ 4

s

[o166]  SEjiEfs] 49
[0167]  RA T IRl 2% 7 A0 & s ptfs] 49 e &9
[0168]
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b4
[0169]  JDIR 1D F[alfAk 49-1 [+
[0170]  7F 500mL PYSWRIE R ff 2, 6— — 3R 25 (50g, 170mmo 1) ZRFLAN R (23g, 190mmo1 )
J VY (Z2RFEED AL 0D (6. 1g, 10mmo 1) JiF, S 260mL2 24 & Ak FR AN A IR R4 BT
N 24 /NI o NS E , H SR S BRIFATZE, 28 e /KR B T A VUZE, 2 et &
AR T AliAL, T R4 R R 49-1, 723k 75% (37g).
[0171]  JPIR 2) Al ik 49-2 [yl #%
[0172]  7E 1000mL PUSMRs 7 U T g A el ik 49-1 (508, 180mmol), 7E -78°C T
TN LM IE T 2548 (121mL), SRS R4 — /it ZEAR RIE S T 22 22 i AN IRR — £ 1
(36mL, 210mmo 1) Ji5 HEFE /N, SRS AR N iR+ /M. RN SR G, F O B2
G, R 5 e KRR BT RANUE, 2 51l = SR Ak alfb, Mt 345 e 14 49-2, ;=34
by 78% (34g).
[0173] I 3) Flal{k 49-3 ()4
[0174]  7E 500mL PYSRRE i fE 1, 8- —yRZE (10g, 30mmol ), H ] {4 49-2 (20g, 80mmol )
KUY (ZZLFEBO (0D (2g, 1. Tmmo 1) Ji&, I 70mL2 24 B B B BR /K Ve Vi - REA T P19 s B
24 /NI o RIVEEH G, FH CFR SEEHAT AL A8 5 -l L /Km IR TR AN, 2 JFiEid Okt
FEEAT A4k, AT RS A A4 49-3, 7= 354 70% (138D,
[0175]  DU& 4D Hr[a 4k 49-4 [IH] %
[0176]  7F 1000mL SU45 H s f# ialA 49-3 (50g, 94mmol) T, L2451 AN IR (16g, 103mmo] ).
TEFL T RN/ S AN ST PR KBS AT A AN ZE AT Z 57 B0 , A e KR
RR BT 58, SR 5 R 2R 3T 4G i, A ERAF IRl 494, 72824 91% (528D,
[0177]  JPIR 5) SLjEf] 49 (144
[0178]  7F 150mL VY &(Mehis s b a) 44 49-4 (10g, 16mmol) . 1A {4 49-2 (5. 3g, 21mmol )
S VY (=GB H8 (0D (0. 6g,0. 5mmol) J&, A 25mL2 4 & Ak BE PR /K B AT [R1A
N 24 /NI o NS E , H SR S BRIFATZE, 28 e /KR B T MUZE, 2 et &
FEAE AT 24k, T SRAT SE R 49 B4 &, 720N T0% (Tg).
[0179]  'H-NMR (200MHz, CDC1,) : 8 7. 35 ~ 7.53 (m, LOH),7.56 ~ 7.62 (m,8H),7.71 ~
7.83 (m, 12H),7.90 ~ 7.96 (m,6H),8.35 ~ 8.47 (m,2H)
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[0180]  sijitEfsl] 50

[0181]  RHA 5 FTik s 49 AR H v AT il #%, A 1,67 - BEZE 2" - FEiliR (1,
6' -binaphthyl-2' -ylboronic acid) A [al{E 49-2, K iHil4 FiRib&M.

[0182]

[0183] 'H-NMR (200MHz, CDC1,): 8 7.31 ~ 7.50 (m,8H),7.54 ~ 7.77 (m, 13H),7.68 ~
7.80 (m,9H),7.88 ~ 7.95 (m,6H),8.36 ~ 8.45 (m,3H),8.51 ~ 8.57 (m,3H)

[o184]  SLjfsl 51

[0185]  SRHI IRl 2 7 vl & SE e 51 A5

[0186]
Br @ a @ @ @ Br
ﬁr 51 51

D g ¥,
51-2 + 517 vl @ Q Q
g 54

[0187]  JPIR 1D FlaIfk 51-1 [+
[0188]  7F 500mL PYEWRIE R ¥ fF 1,8 — iR 25 (50g, 170mmol ) ZRFLAN R (49g, 400mmo )
MV (ZoRFE D 450D (10. 1g, 10mmol) JiF, A 350mL2 4 & ¥k PR H /K s v I 1B T [P
R 24 /NI o RS R G, F GBR CBEHAT AR AR5 /KRR B TR A MLE, 2 Jaidid
AT 240, T ERAF Fh A 51-1, =34 7T1% (35g).
[0189] IR 2) Frlalfk 51-2 (il #%
[0190]  7E 1000mL 45 P ff P 4K 51-1 J5 2842 AR (31. 35g, 196mmo1) . FEH R T K
I DU ZINE S S IN 5 AR K REEAT R A NUE AT 0 38 5 4 FH K BRBEEAT T
B, SR 5 FH R 2T 45 d, NI RIS (Rl 51-2, 77324 81% (52¢).,
[o191] DI 3) HrlE)fk 51-3 [ %
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[0192]  7E 1000mL PUSIMERE h i ff 9- ¥R B (50g, 190mmo 1) RFEEHNER (31g, 250mmo1 ) % Y
(CREBHA 0D (6. 7g, 10mmo 1) &, M 291mL2 45 [R5k B B0 A IR b AT 17 e W 24
NI NS G, H OB8 SERREAT AL, AR5 KRB A iLZ, 2 e il Okt
BT A4k, MITTSRAG R AR 51-3, P2 508 91% (458D,

[0193] DR 4) Hrmlfk 51-4 (1] &

[0194]  7E 500mL — FF 3 B9 Ik i A N A 1) 44 51-3 (50g, 200mmol) Ji5 il A NBS (45g,
260mmo 1 ), 4R J5 78 W e REPU /N 0N 200mL 7K 35 bk — /NI S i H AR R [ A4
Jie RJG 1 100mL A EEREAT VeV, NI 3RAT 44 51-4, =3k 95% (62g).

[0195]  JDU& 5) ) fk 51-5 [ %

[0196] 7 1000mL PYZMeng o 7RG S T g b (Rl 44 51-4(50g, 150mmo 1), 7E ~78°C T il
A L 6M [ IE T 548 (103mL) JEHiFEZ— /N o EAHRRELE 222285 NIR — 4.5 (31mL,
180mmo1) JEHHE /NN, SR JE AR IR R R+ /. RNV SRS, H OBR SBEAEEL, AR
Ja R AKBREET A VE, < el — P Retaifl, M 3k1g e A 51-5, 5~ 24 72%
(32g),

[0197]  DER 6) hlalfk 51-6 Hil#4

[0198]  7F 1000mL PYE Wi Py fid b a4k 51-5 (50g, 170mmol ), —JR 7 (44g, 180mmol )
I (= ZRFEH 48 (0D (5. 8g, 10mmol) Ji&, I 253mL2 4 & [{H5 B B /K SBT3 T IRV S Y
24 /NI RIVEEH S, F SR CERUAT B, AR e L /Km IR EE TR A NLZE, 2 el Okt
FEREAT E4k, M RAF AR 51-6, 72 Z K 67% (468D,

[0199] DR 7) HrmlAk 51-7 1y &

[0200]  7F 1000mL VYRR o R U NI R 44 51-6 (50g, 120mmol), /1 -78°C
BON 1L6M B IE T 25488 (84mL) JE P bR — /Mo ZEAH RV T 2220 AR — £ 5 (25mL,
150mmo 1) S5 i FE — /NI, ARG AR T HdE T /. NS, FH CIR ZBEAEL, 2R
Ja KBRS ANLZ , 2 Jailad — SR peAtaidl, IR a & 51-7, =2k 74%
(34g).

[0201] DI 8) SLjaf] 51 (1)l #%

[0202]  7F 200mL VY& Wer th s g v la) 4 51-2 (10g, 16mmol ). 1) {& 51-7 (8g,21mmol)
MDY (2B H (00 (1. 2g, 1. Immo 1) J&, AN 25mL2 >4 & [ Ak R B /K B AT (R
N 24 /NI o RS E , H SR CBRIFAT A EL, 28 5 /KR B TEANUZE, 2 et &
FeAEEAT Ak, TSRS SEE) 51 LG4, 7730k 60% (6g).

[0203] 'H-NMR (200MHz, CDC1,) : 8 7. 31 ~ 7.52 (m, 14H),7.56 ~ 7. 60 (m,2H),7.68 ~
7.80 (m,6H),7.82 ~ 7.92 (m,4H),8.35 ~ 8.40 (m,2H)

[0204]  sZjiffs] 52-85

[0205]  RH 5Pl st 51 AHF 7775, ik 51-7 43 S 5 iRk 12 2K 19 11
GE R I P o TR A4 >k il 46 S5 i 9] 52-85 AL &4 o

[0206] [ % 12]

[0207]
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5 6 1)

] "HNMR (CDCl3, 200MHz)
A5

=~
i
B
=

87.24 ~7.56 (m, 11H),
7.59~7.71 (m, 7H), 7.74 ~7.80
& 2 (m, 4H), 7.85~7.91 (m, 4H),
Y 8.28 ~8.32 (m, 2H), 8.35~8.41
(m, 2H)

52

67.31~7.51(m, 9H ), 7.53 ~
7.64 (m, 7H), 7.72~7.84 (m,
6H), 7.86~7.92(m, 4H), 7.98 ~
8.04 (m, 2H), 8.35~8.41 (m;,
2H)

53

[0208]

§7.19 ~ 7.50 (m, 17H),
B 7.60~7.69 (m, SH), 7.76 ~7.82
54 CY 2 64 | (m, 4H), 7.88~7.93 (m, 4H),
D2 VAY W 8.30~8.34 (m, 2H), 8.36~8.41

(m, 2H)

87.20~7.26( m,4H ), 7.34 ~
7.48 (m, 11H), 7.54~7.62 (m,
5H), 7.70 ~ 7.81 (m, 5H ), 7.85 ~
7.93 (m, 5H), 7.99~8.03 (m,
2H), 8.35~8.40 (m, 2H)

55

[0209] [ % 13]
[0210]
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AA

et

36/51 1T

1,‘3‘
7

I

A5

% 15)

"H NMR( CDCls, 200MHz )

56

8722 ~ 727 (m, 4H ),
7.38 ~7.51(m, 14H ), 7.58 ~ 7.61
(m, 2H), 7.72 ~ 7.83(m, 6H ),
7.86~793(m, 4H), 837 ~ 8.41
(m, 2H)

57

QO
9¢

S
LI
99

07.24~7.53 (m, 17H),
7.59~7.70(m, 5H), 7.72 ~ 7.81
(m, 3H), 7.83~7.94(m, 5H),
835~844 (m, 4H)

38

QO

99
<
94®

8722 ~7.25 (m, 4H),
7.33~7.45(m, 9H ), 7.47 ~7.60
(m, 7H), 7.65 ~7.78 (m, 5H ),
7.84~7.92(m, 5H), 8.01 ~ 8.04

(m, 2H), 8.34~840(m, 2H)

[0211]
[0212]

[ % 14]
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5% 4 ) § 'H NMR ( CDCL ,
A E M
5 200MHz )
87.23~7.50 (m, 21H),
¢ 7.60 ~7.71(m, 5H ), 7.69 ~ 7.81
% 008 e e Y/ ( 4H), 7.85~7.93 (
@ @ Q Q ms:; 5 . i m.

4H), 835~8.44 (m, 4H)

67.23 ~7.27 (m, 8H),
7.36~7.49 (m, 11H), 7.54~
7.62(m, 5H), 7.69~7.81 (m,
5H), 785~793 (m, 5H),
7.99 ~8.03(m, 2H ), 8.35 ~ 8.40

(m, 2H)

&,
60 S
s ke &

87.22~727 (m, 8H),

0y 736~7.52 (m, 14H), 7.56~

61 &6 4 ) p 7.62(m, 2H), 7.71 ~7.83 (m,

(A Y 6H), 7.86~794 (m, 4H),
8.35~840 (m, 2H)

87.21~7.56 (m, 16H),

>, 7.59 ~7.65(m, 4H ), 7.69 ~ 7.81
62 BV VP, ( | o ss-79n (
4H), 8.37~8.52 (m, 4H)
5721 ~7.34 (m, 6H),
Iy 736~7.51 (m, 9H), 57.56~
63 AP=PS 9=, 7.64 (m, 7H), 7.72~7.83 (m,
B2 VYAVEVRY 4H), 7.87~791 (m, 4H),

8.31~8.46 (m, 6H)

[0213]

49



CN 103534331 A

i

AA

+

38/51 1T

67.19~7.32 (m, 6H),
7.34 ~7.50(m, 7H ), 7.54 ~ 7.63
(m, 7H), 7.71 ~7.83 (m,

64
5H), 7.85~7.93 (m, 5H),
7.98 ~8.03(m, 2H ), 8.35 ~ 8.51
(m, 4H)
[0214] [ 3 15]
[0215]
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i M B

39/51 T

7 “}

F5

. 1)

M LA

'"H NMR ( CDCL ,
200MHz )

65

67.20~7.54 (m, 19H),
7.58 ~7.68(m, 7H ), 7.75 ~ 7.85
(m, 4H), 7.88~7.92 (m,
4H), 8.32~8.46 (m, 6H)

66

87.21~7.52 (m, 17H),
7.56 ~7.65(m, 7TH ), 7.70 ~ 7.83
(m, 5H), 7.86~7.94 (m,
5H), 7.99~803 (m, 2H),
8.35~8.51 (m, 4H)

67

87.20~7.55 (m, 20H),
7.58 ~7.64(m, 4H), 7.68 ~ 7.81
(m, 6H), 7.85~7.92 (m,
4H ), 8.37~8.52 (m, 4H)

68

07.23~726 (m, 2H),
7.34~7.57 (m, 12H), 7.60 ~
7.68 (m, 4H), 7.72 ~7.85 (m,
8H), 7.88~796 (m, 6H),
8.37~8.49 (m, 2H)

[0216]
[0217]

[ % 16]

ol
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5 3 1) 'H NMR ( €DClL ,
2 200MHz )

87.32~7.52 (m, 13H),
7.58~7.82 {(m, 13H), 7.86~
g 7.94 (m, 6H), 8.37 ~8.52 (m,
4H )

&
O~

§7.36~7.52 (m, 11H),
7.56 ~7.66(m, 7H ), 7.71 ~ 7.82
Oy
70| = ()6~ | (m, 7H), 7.84~7.92 (m,
Ay 9 ()
7H), 8.00~8.04 (m, 2H),
8.40~8.51 (m, 2H)

§7.21~7.54 (m, 17H),
7.58~7.82 (m, 13H), 7.86~
V 7.94 (m, 6H), 8.37~8.52 (m,
4H)

&,
)
71 2%e ng

07.24~7.27 (m, 4H),
7.35~7.52 {m, 11H), 7.56 ~
7.65(m, 7H), 7.70 ~ 7.83 (m,
TH), 786~794 (m, 7H),
7.99 ~ 8.03(m, 2H ), 8.40 ~ 8.51
(m, 2H)

72

8723 ~1726 (m, 4H ),
7.34~755 (m, 14H), 7.58 ~
-~
73 20 (Nl -y 17.65 (m, 4H), 7.71 ~7.85 (m,
Q SH), 7.87~796 (m, 6H),
838~849 (m, 2H)

[0218] [ 17]
[0219]
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5% At B

. P £ My 'HNMR (CDCl;; 200MHz )
=

87.21~7.31 (m, 5H), 7.37~
¢S 7.57(m, 8H), 7.61 ~7.73(m, 7H),
74 g g @QQ 7.76 ~7.81(m, 4H ), 7.85 ~ 7.94( m,
&0 3H), 8.12~8.14 (s, 1H), 841~
8.52 (m, 4H)

$7.23~732 (m, 5H), 7.34~
7.55(m, 9H ), 7.58 ~7.69(m, 8H),
7.76 ~7.81(m, 4H ), 7.86 ~ 7.97( m,
3H), 8.11~8.13 (s, 1H), 840~
8.52 (m, 4H)

75

87.32~7.56(m, 12H), 7.58 ~
7.66(m, 8H), 7.70 ~7.82(m, 5H),
7.88 ~ 8.04(m, 5H), 8.08 ~8.15(m,
2H), 842~8.51 (m, 2H)

76

67.23~7.54(m, 18H), 7.58 ~
7.69(m, 8H), 7.76 ~7.81 (m, 4H ),
7.86~7.97(m, 3H), 8.11 ~8.13 (s,
1H), 840~8.52 (m, 4H)

77

[0220] [ % 18]
[0221]

E o

52 e A 'HNMR (CDCl;, 200MHz)
A5

[0222]
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78

07.22~7.26 (m, 4H), 7.35~
7.56 (m, 12H), 7.58 ~7.66 (m,
8H), 7.70~7.82 (m, 5H), 7.88 ~
8.04(m, 5H), 8.08~8.15(m, 2H),
8.42~8.51 (m, 2H)

79

67.23~7.26 (m, 4H), 7.34~
7.56 (m, 15H), 7.58~7.67 (m,
5H), 7.71~7.84 (m, 6H), 7.88~
7.96 (m, 4H), 8.41 ~8.50 (m, 2H)

80

67.32~7.49(m, 10H), 7.54 ~
7.60(m, 2H), 7.70 ~ 7.81 (m, 8H),
7.97 ~ 8.10( m, 2H ), 8.32 ~ 8.48(m,
4H), 8.76~8.91 (m, 2H)

81

07.26 ~7.50 (m, 9H), 7.59 ~
7.83 (m, 11H), 7.95~8.01 (m,
2H), 829~847 (s, 6H), 8.76~
8.90 (m, 2H)

[0223]
[0224]

[ % 19]
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% 7% #l
5

=
4%
R
b

'H NMR ( ¢DClL ,
200MHz )

®

0l RRQP

67.30~ 748 (m, 7H),
7.54 ~7.62(m, 5H ), 7.67 ~ 7.82
(m, 7H), 7.95~8.15 (m,
5H), 834~849 (m, 4H ),
8.76 ~891 (m, 2H)

@

s QRQP0Q

87.22~7.51 (m, 13H),
7.58~7.82 (m, 11H), 7.96~

[0225]

8.01 (m, 2H), 8.31~8.50 (s,
§6H), 8.78~8.91 (m, 2H)

C
84 29e

8723 ~726 (m, 4H),
7.32 ~7.50(m, 7H ), 7.56 ~ 7.64
(m, 5H), 7.69~7.83 (m,
7H), 7.94 ~8.14 (m, 5H),
8.34~8.49(m, 4H ), 8.76 ~ 8.91
(m, 2H)

s Q00

57.23 ~7.26 (m, 4H),
7.34~7.51 {m, 10H), 7.57~
7.62 (m, 2H), 7.73~7.82 (m,
8H), 7.99~8.11 (m, 2H),
8.33 ~8.49(m, 4H ), 8.76 ~ 8.91

(m, 2H)

[0226]  SEjiEfs] 86

[0227]  RHAI N iddhil s ikl 4 St 86 WAL G4

[0228]
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[0220]  JDIR 1) H[aIfA 86-1 [l #%

[0230]  7F 500mL PYEWRIE RS ff 1, 6— IRt (50g, 140mmol ) ZRFEAN R (19g, 150mmo1)
MV (Z2RFE T A5 (0D (4. 8g,4. 2mmol) Ji7, SN 208mL2 4 & ¥k PR H /K s v I 134T [
SR 24 /NI RS R G, ] QIR ST AR AR5 /KRR B TR A MLE, 2 Jaidid
AT 240, T RAT Fh )14 861, =34 69% (34g).

[0231]  JPIR 2) [l fk 86-2 [l #%

[0232]  7F 1000mL PYZMRg o ARG U5 T g b ()44 86-1(50g, 140mmo1), 7E ~78°C T il
N LM IE T 2581 (96mL), 2R S BiFE 24—/t o ZEAR RIE S T 2R 925 AR — . 158 (29,
170mmo 1) JEHHE /NN, SR JE AR PR+ /. RN SRS, H R SBEAEEL 2R
Ja KRR TR ANLE , 2 Jaidd & B beAtalidh, I migR1s ek 86-2, =4k 75%
(34g),

[0233]  JDIR 3) SLjfaf] 86 (14

[0234]  7F 200mL DY S PH6 IR A 37 M St 91 3 1< 0 1] 4 86-2 (10g, 16mmol ) 7 [A] {4 38-2
(6.9g,2lmmo 1) & PY (ZZEFEHH 480D (0. 6g,0. 5mmol) J&, NI 25mL2 Y& IR B 7K %
IFREAT RIS RN 24 /NI RN EEHR S, H 4R LBEIT 2L, 4R 5 F C /KR B T
WUZ, 2 Ja i@ CReht g AT 24k, AT $RAS SE M5 86 HItL G4, =2k 66% (68).

[0235] 'H-NMR (200MHz, CDC1,) : 8 7.34 ~ 7.47 (m,6H),7.48 ~ 7.54 (m,4H),7.56 ~
7.61 (m,2H),7.67 ~ 7.85 (m, 10H),7.95 ~ 8. 14 (m,4H),8.33 ~ 8.45 (m,2H)

[0236]  =LZjifs] 87-95

[0237]  RH 5 Tk sSEifs) 86 AHIRI 757k, A a4k 51-2 5] 14 86-2 4y AT H 5 Nk
20 o8 21 R G5 R Rt 1 v (R4 i) 2% S5 87-95 AL &4 o

[0238] [ % 20]

[0239]
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CN 103534331 A 45/51 1T
£ 6 ) B 'H NMR ( CDCl; ,
13 25 ’
5 200MHz )
§7.31~7.51 (m, 9H),
) @Q 7.58 ~7.82(m, 13H ), 7.89 ~
87 ¢ 54 ) Q@ &) 794 (m, 2H), 7.98 ~ 8.08
&2 (m, 2H), 8.31~8.46 (m,
4H )

[0240]
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i M B

46/51 TT

88

07.33~7.52 (m, 8H),
7.56~7.63 (m, 4H), 7.67~
7.83 (m, 9H), 7.92~8.13
(m, 7H), 8.31~845 (m,
2H)

89

07.23 ~7.52(m, 13H ),

7.58 ~7.82(m, 13H ), 7.89 ~

7.93 (m, 2H), 7.97 ~ 8.06

(m, 2H), 8.32~8.46 (m,
4H )

90

87.23 ~7.26 (m, 4H),
7.34~7.50(m, 7H), 7.54 ~
7.62 (m, 5H), 7.68~7.82

(m, 9H), 7.94~8.14 (m,
7H), 831~845 (m, 2H)

91

67.22~7.27 (m, 4H),

7.36 ~7.52(m, 10H ), 7.57 ~
7.62 (m, 2H), 7.69 ~7.84
(m, 10H), 7.94 ~8.14 (m,
4H), 8.32~8.45 (m, 2H)

[0241]
[0242]

[#% 21]
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5% 56 48)

j= 3

=

'"H NMR( CDCl;, 200MHz )

92

87.30~7.52 (m, 12H),
7.57~7.71(m, 13H), 7.87 ~ 7.94
(m, 5H), 7.99 ~8.07(m; 2H),
8.37 ~8.43(m, 2H ), 8.46 ~8.57

[0243]

(m, 4H)

93

94

99

LRI
O@

67.32~7.50 (m, 12H),
7.57~7.81(m, 13H), 7.89 ~ 7.93
(m, 5H), 7.99 ~8.06(m, 2H ),
8.40~852 (m, 6H)

94

DL | QRO
94

94

QO

6730 ~7.51 (m, 10H),
7.55~7.79(m, 11H ), 7.89 ~ 7.93
(m, 5H), 7.99 ~ 8.06 (m, 2H ),
8.40~8.52 (m, 4H)

95

Qo
O
ageRe

67.32~7.50 (m, 10H),
7.57~7.81(m, 11H ), 7.87 ~ 7.92
(m, 5H), 7.99 ~8.06(m, 2H ),
8.41~8.53 (m, 4H)

[0244]  SZIGAH) AL HECR TR H &
[0245]  sEesl 1) A SEif] 3 A WL EUR o il 4

[0246] 2 ~F 4 40mm X 40mm X 0. 7mm H. 45 5 52 B 4 100nm [ 1T0 GAS A% I
FL I FR SR A P A 0% R TR 22 88 /K PR 75 B i 10 43, AR 28K IR B VR IR,

BER 10 7350

[0247]  ZRARIKVEE S5 A, F 5 IR DA PP S8 ) MR OB A T8 P e e T T i
RUER R e AT AR/ AR T T IRUER A R AT I P AR R ) B AR 2 R B
SRR E AR SO IR L, STAE T AT 0% P R AN e 1) S AR 0 T, TR RSB R

60nm [ N, N’

- ZRE N, N - -[4- CGEHE -

59
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CN 103534331 A OB P 48/51 BT

4" — R (LR AR DNTPD JED, DL 26 ATk & B FE AR . ATk DNTPD JEAE 3125 70E N JE
YEM . SRJ5, TEJTIAR DNTPD i b % i J5 B 2 30nm [ 4,4 — B [N- (1- Z85E) -N- 2K Ji%
Fe ] BRI (LUR AR NPB i) . 1% NPB JE#C 325 AL S E E A .

[0248]  #RJ5, £E NPB i LA 100 :5 (15 & L [R] i 2 Bl IS )5 B > 30nm (¥ SE HE 51 3 AL 54
MEA TR A, AT 30nm [ & OGJEE

[0249]
Q
d”m&&

[0250] S 3 Ak A0S BIR 62 I EARE T, BA Frid 451 Xk & 21 80k
JZWB 2E R o 76 FTIR I b JE i 2 2 Dk 20nm f) = (8~ SR FEMEIHOSRE (LU R AR M Alg
FED . % Alq EAEEIH FA&8HZENER .

[0251]  ARJ5, 7845 LiF LUE SR FIENZE . #61% LiF 8 _E 20 4 B AR DR 48 Bk,
M2 A ML EUR B Te . 7V I R0 b P 95 A ML U e e AT I
(s R, Bt B oA 77, TmA/em’, BEILEE BIAH 2 T- 1931 CIE EAAFRFRYE x=0. 148.y=0. 141
(¥ 3,599cd/m’ SEERIEIE. 76 TV I ZuiE R CEE N 4. 93cd/A, AT 5k i
ROR CRICE /y) WEER N 35. 0,

[0252]  saGal 20 {3 FH S 5 (1A AL E EUR 6o 1644

[0253] [ T AR S 3 IIAL-A W) A0 SE) 5 B4 S E R RO IR 4, RS
S 1 AR RN 5 RS A AL RECR e oot . B 7V R R X a0 B TR R A LR ECR
JETCABEAT I (45 3L, RS Ok 82. 5mA/em’, BEIN LR BIAH 24 T 1931 CIE fAbrbritE
x=0. 146+ y=0. 142 [ 4, 197cd/m’* ZEFE R, 78 7V N INFFZ o/ BN 5. 39c¢d/
A, P ST BN B8 CROGRE /y) BIE5 R 38. 0,

[0254]  s2iG6) 3) 4 FHS2itif) 6.7.8.23 M 39 WA HLEEUR G- i HliE

[0255] [ T AR St 3 B4R 23 S SE M) 678,23 J2 39 1B KGR Z A1
KA S8 1 AR R 7 XSS A PR ECROGo MR, a7 AR

[0256] Sl 4) 48 S HEf] 51.52.53.54.57.59.64 & 88 1175 WL HLEL A2 Y6 To Atk 1 il s
[0257] [ 7 AR SR 3 B4 A 43 A B SR e 51.52.53.54.57.59.64 J 88 {E N
RIS, K G556 1 AHFE 7 X HEa HLREUR oo, FRlls T H 4R
[0258]  SE&G 5) AL &4 AN [ BILRLEAR St oA 1 il

[0259] [ T AU S 3 LAY BA TR 4 14 &9 ANAE N RO iz
G, K H 5 scse ) 1 AR R 7 X slEa VLR ECR b

[0260]

O
L)
Salle Re'

pACully

[o261]  FI 7V iy L Hooxt i b By 045 A ML ECR O C U F AT I B 1 &7 2R, S R
60
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75. 3mA/cm’, BEEF AR FIAH 2 F 1931 CIE AR FRARYE x=0. 151.y=0. 142 [¥] 3, 121cd/m’ 5 /%
FI6HE . 7E 7V RIS e R OEBCR N 4. 8Tcd/A, B Hah BN B0 8 CRICRCE /y)
s R 34. 3.

[0262] sG] 6) 4 AL A4 ADN BB HLHEEUR Lo fF r il %

[0263] [ T AURAESLIM 5 TR AL A4 AN AT FHBA TR 2549 4654 ADN 1R 4
R A, R 5S84 1 AR R 7 k& a AL ECR Lot

[0264]
’ )
(O 4
- '@

A C;,;i'izz
G AN RIRAR

[0265] I 7V [ HL XS 40 b Il il 15 A LR EUR o AT I B I 25 3L, L N
80. 5mA/cm’, BLEP W EZBIAH 1 T 1931CIE (AAAPRARUE x=0. 143 y=0. 145 [{] 2,964cd/m” S2/E
(G . 18 7V NI Z TR R 6N 4. 80cd/A, ¥ LTS AR CROBRE /)
[rgh R 33. 1,

[0266] X FiR4h BHEATECTE, WG R 12 K 13 fin. &R 22 hi &G ar & on AR T
IRy (1000nit) H 100% FI4L-E4) AN [ ELER, T3 23 H Ay R AR s 4y
(1000nit) H 100% [RI4LA 4 ADN [T LL 2R

[0267] [ % 22]
[0268]
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CN 103534331 A w P 50/51 T
IR BLOH R K L R E B K BEHBERE (4 |ELF@TV % 4
i Ziin (nm)(EL)| (cd/A)@7V |3 F/CIEy ) CIEx CIEy 1000cd/m”
% 7 H |

461 4.93 35.0 0.148 10.141 193%
3
3 4

462 5.39 38.0 0.146 0.142 113%
4
5 56 4

461 5.22 36.0 0.147 0.145 108%
6
5 3 41

463 5.53 39.2 0.145 0.141 112%
7

BD

£ 3

460 4.88 33.4 0.145 0.146 92%
9
9 3 )

461 5.12 36.8 0.145 0.139 98%
23
92 e H

462 5.42 36.4 0.146 0.149 107%
39
AN 460 4.87 34.3 0.151 0,142 100%
ADN 462 4,80 33.1 0.143 0.145 91%

[0269] [ % 23]

[0270]

) , LS A A A & A&

EARA Bt B R (R AR i £
( nm )| ( ed/A ) @7V

Zan # /CIEy ) 1000cd/m”
(EL) @7V CIEx CIEy

e

BD 462 5.12 36.3 0.146 0.141 91%
51
E A 461 5.34 37.3 0.144 10.143 1110%
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[0271]

5 H6.49) 461 5.36 372 0.145 0.144 103%

5 47 462 5.42 38.7 0.144 0.140 112%

A1) 462 5.24 37.7 0.1450.139 [117%

52 3] 461 5.35 40.2 0.143 10.133 98%

52 36451 462 5.17 36.7 0.145 10.141 93%

5 3647) 462 5.23 38.2 0.1470.137 [111%

ADN 462 4.80 33.1 0.143 (0.145 | 100%

[0272]  WIATIRTE 22 K 23 Fion, Al RGN < [F] BB AR EL, A % B ) s i 49 LA L = i ok
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1/8 I

T A =CyqoHog
o =506.63444

aF X=C4oH26
T 2=506.63444

2F X, =CspHzo
o -£=632.78908

2F X=CsgHao
2+ $=632.78908

k] 2
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-~ FWHM = 58.8nm i
e ‘;‘i“q
x 3
#7205 -
x =
® B

0.0 |

K (nm)
K3

65



3/8 T

A B M

3

CN 103534331 A

016 MS =¥V 1S B (ZIHE
D. 08¢ 09¢ Ob¢c 0z¢ 00¢ 08k 09k Okl O¢ck 00F 08 09 OF
o %0 bOGIT Wi
D0 68L1T  erde
Y - »
Buigor'9 ‘(a¢Erg)666-INFA | =
(2rErz)000-INralels
uw v ¢ 0c 8 9 v ¢ 0 8 9 ¥ ¢ 0
p.awm.%m_wwawm.o%.o.ﬁ.%,.o.r.a.ﬁ.mww.% 09 Oy
| )
w
™
m Do E6THT Wi S
| Do LLOWT  HFA E
f1 T-wB £969- LoPoly
|| sk W
J A

¥
! i3

kX
4

BWO00T0 (BFEFZIBEE-INPT

(meerz)ooo-LNralid

oxoy

K 4

66



4/8 I

R H [t

i

CN 103534331 A

A%

6G:6G:Gl (el pulyer

290622 ‘D11 S4A%6'v. ‘2ES Z/W & & F

S¥€-L1d

+H3: ¥EHED

L10Z-180-90 © Hf b Ly=r

gL 001 0S

x : REECR . )
V6 ZL |

-0C

-09

08
€8-89 : BFEf

L]

FHEHTE HE “3_‘
009SINI T03rr “£%

666-LNIMQ - &' #
[ALARE 3

Kl 5

67



CN 103534331 A

i

A B

B

5/8 T

1000 0—

68

8i'l

1 ¥ 1 i B ¥ i 1 |

)

95 9.0 85 80 7.5 7.0 65 6.0 55 50 45 40 35 30 25 2.0 1.5 1.0 05 ppm

T

i



CN 103534331 A W BB B M 6/8 T

: f 39%
_ 4135 4425 e THE $5UV] L
10 F 2 s THF % 44PL
\ o PLAE

FWHM = 60.79nm

(HEH) WEH

Jolk (FE¥4)
o
(41}
i
il

HK ,(nm)

K7

69



7/8 T

A B M

3

CN 103534331 A

O, 00E 02¢ O0E 08C 09 OvZ Occ 00 08L 09L OvL 0ZL 00L 08 09 OF

016 MS MV1S Uy ‘ZTE

25 0’60 Wi
2. €8'908  FFdF
T-vBr 58'69- Logcdt QR WOWT  Fdh
(wigses-  GoR 28006 9rdf
Riaid 2 n
o
3
S o & M
N Bwo0L L ‘ BkeFz L

FFEFT
EEmm mm wN vN NN ow m_‘ w_, 3 wv ww‘m 9 ¥ ¢ 0

i i i i

"o, 0vE 0Z€; 00E 082 09Z O0vZ 0ZZ 002 08l 00L Ovh 0ZL 00L 08 09  OF

_m Jo 98018 B .
_ %o 6E60E G S
m B0 16'9 badty 2
“\ (WHZ765 GO 5

- Py N

BuIg0o0L L “ BHEFZ

BFEFC

0Xay

Kl 8

70



8/8 I

A B M

i

CN 103534331 A

- N Tz '6 1L
E3%% | o
2 ez .
0z
oy
| 09
LS1G8EY OIL S4%9°L6 ‘286 Z/W : $+ ¥ |08
€LL-92: BkEL |
9,0°Z¥Y 7 LY .
g | T [ o
H3 D ¥HED 009SWF 103r : 2%

€E:GT L ¢ ol pulyEr

L1L02-10-90 * Hfif B Ly =

6066-ZNrA - %4
LICL ¥

K9

71



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

FRI& B A

KRN

IPCHRS

CPCH%E=

REAGE)

L5

HAB 2N TF 3k
S\EReERE

BE@®F)

E0TEY. FAENENMBRFBENENERE K TH
CN103534331A NIF(AEH)A
CN201280020856.4 RiEH
RMEFH BTt

AMEBF R4t

AMEFH RN 4t

£XKIE
FRHT
FMNEE
FAAAEE
%] 34
£z 300

SH—=%=
oA

2 KIR
EEHT
NEE
FIAE4R
] R
%A
w—E

C09K11/06 HO1L51/54 HO1L51/50

2014-01-22

2012-03-29

patsnap

HO01L51/5056 C07C15/28 C07C2603/24 CO9K11/06 C09K2211/1007 C09K2211/1011 HO1L51/0052
HO1L51/0054 HO1L51/0058 HO1L51/5012 HO1L51/5072 HO1L51/5088 HO1L51/5092 HO5B33/10

2RI
A&

1020110027969 2011-03-29 KR
1020110027970 2011-03-29 KR

CN103534331B

Espacenet  SIPO

FEARBFTRUCZNIRTOLEY. BEAZANCENNEXTENRARES
RESFHROA T AV B A TN B R AV BEER KT,

,BAEAR , SEREMMRR , Eitse


https://share-analytics.zhihuiya.com/view/aadecf16-f0d4-4cd9-b850-a047e6f7676b
https://worldwide.espacenet.com/patent/search/family/046932140/publication/CN103534331A?q=CN103534331A
http://epub.sipo.gov.cn/tdcdesc.action?strWhere=CN103534331A

T X =Caohzs
o-F#=506.63444

5% X=C4oHog
-1 £=506.63444




