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(41D e 2R HFo] A Fryl s, A3 F(413)9 = A=

S(413)& 7% Fgo] =1, T Ho gomyn wge o HE a8 ARS AT 5 U},

EF, = 5(A)E dE 59, A2 145402)S 2HE P o duste A T, $EA Edol Al Al
S E3E A s g

R, B AAYES g s, Al dSd0D) ey A2 A=(402)9] ARE W oEM, Foldt MES

7R 298 BEAREE = 5(B), & 5(0) % = 6(A)~% 6(C)el yEkdr.  ES, = 5(B), = 5(0) B =

6(A)~% 6(C)ellM %= = 5(1)e] Fo5 et HIF, H3T 400E & B WFALAE AH|shs 7]oln

% 5(A)~% 5(0O)F 7]¥(400) Hol A1 F(411), A2 F(412), A3 F(413)°] AH= AFH A2 of o]t}

ojwf, A1 H=U0D)S FFHSRE taL, A2 A5(402)& A3 (53] vAME) o= &, Fo] = 5(A)ol] A
© onkeh o] 7]3(400) FOoRFE A= Aol "rh. EF, Al A540DS A (5E] A o=
afal, A2 A=(402)S FEAALe® shd, o] = 5(B)ol =AIE mksh o] 7]w(400) 9] WHHF O 2 RE FALY]
= Aol "k, Eg, Al IS0 A2 d5(402) EFE FEAAoR W, Fo] & 5(0)] EAIE i}
o] 7]13H(400) =3 713(400) 2] WS RFolA A= AR Ths sttt

bt

6(A)~% 6(0)E 7]13(400) Sl A3 F(413), A2 F(412), A1 F(411)o] == AT BF oolt}.
olml, A1 AZ(401)L FA(E3] WAL o2 dtar, A2 AL(402)S FFA 0= 3hA, Fo] & 6

Fol o] 7]3(400)F 02K EAlEE Aol Adh. ®I, Al A0S FFAHOR Fa, A2 AF
(402)& #33(53] WA o2 3, Fo] E 6(B)ol ZAIE npel o] 7]¥H(400) 9] WSO 2 RE FALY
= Aol AY. =3 Al Ao A2 A(402) EEE FRAoR A, Fo] = 6(0)o] E=AE uleh
1 71%H(400)Z 3 7]194(400) 8] RH S RFolA EAME = AR 7Hs st

EG, B A BYa4E Axse ASdE 4 s A4 Puel duglel 349 WEe A

AR

)
T

e

w3, = 5(A)~% 5(0)°] E=AIE wpek ol Al A5U0DS FAT F, Al S(41D), A2 F(412), A3 F
(413)& 2= 4T v, A2 A=5402)S Gt Fa1, = 6(A) ~% 6(C)o Z=AJE Hiel o], A2 A
=(402)& B4 5, A3 S413), A2 F412), Al FUIDS A2 ASE v, Al A5U0D) S FAs

2 AAGHeIAE, AAFH 2 % A
39 % 48 AMgStel AEI B A
H

dagantel 2709 Aol Qg AF

B golq AwWd PARE TE TAL e Baadel g =
JRHlol A el TAdAE, B de] Bagns fiet Fo
PN
I

2
=~

—

= 3l & o] wgaate] Ao A dE yEin. o] FACdA =, Al d=(201D)3 A2 Hd=(202) 3%
o] Atolel, Al F(211), A2 F(212), A3 F(213), A4 F(214)°] ATHl Ark. & AAFHolM =, Al
=201 0] F=o2A 7sstaL, A2 d=(202)0] §5o2=A Vet ol tiete] A,

A1 A=(201) 2 A2 A5(202)2 AAFE 29 22 7S o8 4 . E=I, Al F(21D)2 A FH
o4 AWe BIAYRS Tt Zola, A2 Z(212)L WPAo] o EAS il Zoltl. A3 =
(213)& Az T4 EA AR FEAdo] w& IFES dHsts Folal, A4 F(214)S AAFEH 14 A
Hek BRAEE FgHske Folth. A3 $(213)0] R A Fold BARAME, 47E 945 B 97F
EF o5 B 259 ssEely A Aol vigAsitt. FAHoRE=, fE, Ad, T, dF AsE, 4F

AskE, whgE AbstkeE, @A Ale 5S ' o Tk
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[0269]

[0270]

[0271]

[0272]

[0273]

[0274]

[0275]

[0276]

[0277]

[0278]

[0279]

[0280]

SES06 10-1324755

ok e THOR FOoEHM, E 3N EAE sk Pol, AL AFORM A3 F(213)T A4 F(214)9
W ool e Faowgol g, Adst ggel WAHkE, A3 F(2ES ARE A2 (21202
FW EAG, A4 QS TS A2 AFQ)OR FEBT. F, A3 FQIDF AU F21)e]

| 4 =
of MAZ o ZA ATg Ftar k. ES, A4 F(214)2 AIE A2 AF(202)0] FFE= VTS
913}1 3 49tk ES, A4 Z(214)F A2 AF(202)F9] Aol A2 = D A3 =S A HZ3F
H(tandem)d TFAa27E P49 F5 U,

o ot 2 4
f oft -
o
HE—E

=

T3, Al F(21D) o)y A4 F(214) 53] = A TA4S AT 545 vepdt. mEba, dgaxte
T Aol Azrd 4 ok, I, Al (21Dl A4 F(214)S FAL Hor I AL TE ALY A%
< A 5 A,

EE, Al F(21DolY A4 F(214) & FAL o= Fom, 15 AL 4SS JAT 4 Jv] wiel, Al
S@1Dely A4 F(214)9 B FAE AFEA A4 = i, A2 F(212)e 2R EHe] P HE 8% I
A ATk EE, A2 F(212) 02 RE ] whage] A FRUl FAEEE Al F(21D) oIy A4 F(214)9
o FAE AAske A% Jhsettt. g, AL F21Dely A4 F(214)2 TR Fabgo] ¥il, FARE e
2 Hol mE g 9F HE afo ALS JAT & g

g, 2 AAFH] WEAAdAE, BF Vles THE A2 T G Abele S, A2 TR S5 Aol
=5 HH% FAA T 4 i, Ee wgsaxe] dEs gydeR wAE 4 gty kg, T30S dE &
W, A2 Xd%(202)° 23l & gdutstE A9 5, WFA B EAEkE A2 S(212)dd9] &3S A
24 4 ok, T3, Al SC1IDY A4 TS 5 ARE gAFgeEN, BF VTS A E & ¢
5 54 59 ARE A TS AT 5 7] Wi, &8 HAE oA ank JdE ¢ v
weh, 2 o AAFHe wFaARE, Al "A=20Deld A2 HA5(202)8] AEE vlEoRA ol WIS
ZHe, 39 BAEE & 3(B), & 3(0) 2 E 4M)~X 400 YEhdT. =g & 3(B), = 3(0) ¥ =
4(A)~= 40O)dAME = 3(A) FEE Qd§sr. EI, FT 2002 £ #wHY HFAAE AASE 7|Hol).

T 3 ~% 3(0O)& 719 (200) f1ofl A1 Z(211), A2 F(212), A3 F(213), A4 F(214)°] A2 HFH 7
99 oo}, olw, A1 AF(201)S FFAHOR sfar, A2 AF(202)& AFA (53] w2 S, Fol
T 3(A)e E=AIE ke o] 7]w(200)F o2 E FAE = o] "ok EE, Al A(201)S A (539
WA o2 shar, A2 A=(202)S FEAHoR shd, Fo] ® 3(B)ell Al ukek el 7]¥(200)9] W SFo
ZRE A= A "ok Eg, Al AS(20D) 3 A2 d5(202) BEE FF4eR shd, Fo] & 3(0)
EALE wke} ZFo]| 7]¥H(200) S5 719H(200) 9] WS RFolA EAMEE FAHE 7HsE

T 4A)~% 4(0)= 719(200) 9o A4 =(214), A3 F(213), A2 Z(212), Al F(211)o] AHE HZH 7
9o dojrk.  olmf, Al AF(201)= AFA (53] WA ® Sk, A2 A5(202)S FRAAHLE SHH, Fol
T 4(Q)ol] ZAIE mpel o] Z]F(200)F o 2HEH EAEE Aol Hrk. B, Al 5201 FEAEoER
shar, A2 d=(202)S A3 (53] R R sHE, Fo] & 4(B)oll TAIE ule} o] 7]9H(200)9] WHUEo
2HE E2AtEe Pl "ok mE, Al A520D) 7 A2 AE(202) BFE FEAHCR MW, Fo] & 4(0)e
SAE wRe} o] Z13H(200)F Y 7]1¥H(200) 9] WS ROl EAMEE FAE 7bEshAl "

T3, Al F(21D)o] AA T EF FoA Aed she ey A 4
A2 F(212)0] AFA BAS I, A3 F(213)°] AAIFE 104 At ZH
4 F(214)°] AR Tl B4 FolA g shte setEd dAp FEAdo] w2 3t
s A% 7bsett.

T, 2 AAFH SFaAE Axche Afole F2 W A4 s Ewsha
T STt

L3, = 3(A)~% 30 Z=AE ukel o], Al AF(20D)S AR ) Al F(21), A2 F(212), A3 F
(213), A4 Z(214)& A2 AZe TS, A2 A5(202)S JAstE T, T 4(A)~% 4(0)o] Z=AH uhe}
2ol, A2 AF(202)& 47 F, A4 S(214), A3 F(213), A2 F(212), Al F@IDE A2 AT °
Al A=(201) S FAstAAE Fo).

TR, B AAFEHE oe AAFE e 448 29d = Qv

[2A]FH 5]
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[0281]

[0282]

[0283]

[0284]
[0285]

[0286]

[0287]

[0288]

[0289]
[0290]
[0291]

[0292]

[0293]

[0294]

[0295]

[0296]

on
J

351 10-1324755

B AAGEAE, AAGE 2~ AN GE 4ol ARF PATRE BB TS AAE Bgage] viste] At
arh. B AN Agshs TS B WY 46 43¢ T WPaAe A BPFoRM B
g BHARE 483 FHolr

el wgadels, WYy ade Zel et
ATt Az ATl Apelo] Bao) WY UL AAE B2l ® 31 279l @

T 31004, Al AFH(501)3 A2 A=(502)3] Apolo= Al wF FR3(511D) 3 A2 HF FH(512)0] FHZH o
ATk, Al 2F FRG1DH A2 FF F9(512) 3] AloldlE Hal wAZ(513)0] FAE ] ¢l

AL A=6G0D I A2 A=(502)dd= s49] AeE AT = U

AL g FRG1D A A2 g {FH(512)2 22 w49 S 7HE 5 9l

At AZGIAE, AAGE 104 QY B owwe] BgARs} FhEel Ak, B 4y Bggse s
A Fabgol 7] MR, AL WP FR L A2 WY RRAA YW Yo Fahgo] Fu, 9Y AE ad
of gE & vt

EE, A% WASGIS B BPe) BEARG ¥ ARG 2PAA YD FE Atk AF o, AA
Gel 304 AP whsh gol, ¥ el BEAED ® F3, A4 Fol4d B FolA Add shie SgE
3 oA FEAel B SRS R 32 2TAA AR Frh =W, B Uy ARE 34
3}, F 24U 2FAA FYseln Fr}

B AN, 2789 W e e g thete] MUSRRAT, PHAAAR 3 ol WY
e A3 WP GAAE 2wy AR 48E + Ao A Bol, 39 BY FuL 458
e AL, AL W AN, AL del wAE, Az W 49, A2 del wAS, A3 wF ful] Auz
AFHAW, B ool BPARE o= shie] A5 WAFW TFHE Fu, BE A5 BAFO| L
ol %,

w AAFGE s g aAte] et Aol tistol ARt

mﬂ:
L o
rlr
1)
z
)
o
B
o
=)
O
)
9
k1
2
=
2
/A

hl — = % =
ol shtel T FAES dEiFomy, WEAnin B HE 5SS =

g5 5o, & 100 TAE kel o], HA AT AR), K4 A%F A(G), FA AF MBS TP FEL
e 9 A Al AS(110D), FEAS e A2 A5(1102)S Fska g3, 22 Al Z(1111R,
1111G, 1111B), A2 Z(1112R, 1112G, 1112B), A3 =(1113R, 1113G, 1113B), A4 =(1114R, 1114G, 1114B)S
7hRck. zelar, Al Z(1111R, 1111G, 1111B)S 23Auith th24 g},

T, 100 vER w3zt A7k A |, Al AS(1101)Y AYTE A2 A(1102)9] AYET =4 HEF A
gS  Qrtebd, Al Z(1111(R,G,B))SZHE A2 Z(1112(R,G,B)oz  AHFo] FHrh. A3
(1113(R,G,B)) & A4 F(1114(R,G,B)) o] AWM el Az Fi wbgo] Pajxar, HdAxpel Fo] HAst
A3 F(1113(R,G,B))> AAE A2 F(1112(R,G,B) el 53 FAlddl, A4 F(1114(R,G,B))S H3& A2
Z(1102(R,G,B)) el FE3ct. AT A7 A2 Z(1112(R,6,B)) oA AAdste], wdFE4S o] AHz 3
o aga, 7] AEe @HaEEe A Adge E9e o 233,

=

T 100 A9 wpe; Zo], Al Z=(1111R, 1111G, 1111B)¢] FAIE wgAnitt theA dozxn, AH A2 A=
S B3l sk A9k, Al AFelA wkalsle] A2 AFS Fdke] QdsE Aol F27F gEol o)

op7lH= AT BE AsE AT U

TAFoRZE, Al Ao Fo] dAatet A9, wkalgol= A wkAo] whAEta, o]Ao] & 4 1 a3}
Aoy, o Ay, W AT vkAL AS3e] 38 AR(S, F4E X AR & 3] (2m-1) /48 (m
ololo] A(iF)e] A(i)), &, 233 wko] 1/4, 3/4, 5/4, ----v]¢l wj=, wgo] R HE F o] Fof
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[0297]

[0298]

[0299]

[0300]

[0301]

[0302]

[0303]

[0304]

[0305]
[0306]

[0307]

[0308]

[0309]

[0310]

SES06 10-1324755

Atk g, g A W vbgel w2dlne Aol Aol A4), F, W wpgel 12, 1, 3/2, ol
9 Wi, wge] o)R AE Ffol wobrint

Wb, B oggel wyadeld, g Ges wah AFvel Puk A(F, 2AE < AL} BF i
(2n-1)/4 (e ele] Ao A7k HER, AL S UA A4 F F ol shube] v AR 2 wgaziel
s @

=3

AL Z WA A4 FolA, Ash AFel AAFSHE F34 WA AWl Aole] Fo| B FAE Tt
WA, Axkel 43l AdBE T3 RS AL AT Aold ¥ S P s Frh.
=, ¢ Fo U FAZ B2 delx Audy. o A%, 2R & T4 o%E A%T 5 A,

A1 A AL T F ol el AR 2 S AN, 38 FAE e & et AT @
el WA FAE Goz st Fol AAFH 114 4P BPARE Fhets 52 e A

A s gtk aeu

q , !
Fol AAFH 1904 2B BFARE AEHA, TF A ANE A & 5 A, T
=

I

9, % 108 44 A% AR Y2 393t Wb A5 Atolel Fek At W shge] 1/4m),

A AE Q9] Wi WY FAv WAk AF Abolel B Aelsh wy whgel 3/an), A AE 4

(B)o] WgaAre] Wy dish WA AT Atole] FI A WY whgel 5469 FSF ehhAT. E,

€ UL oS Gl TR B2, 0l AT AIAA YR £ AR £ w0 S0 A% 20, 8
Z

E9, AL F U A4 F F o shbE FAS vewm oM, Al A% Al2 Aol s AL Y
A 5 Qn, P ¥D FE gdo}, vl vt

Jol= AL F A Al4 Fo) o FAE 7F wgael A thesl @ 5 sl
+ = B3 WAL A3 Aole] Fo| v A 2wy A sk Aol
et Ed, B FAE B @ Best b et ANgE 164 49F SHARE Fhet 52

o
Y, 2 AAFEHM e AAGE 4ol ARE e wFaAES ARgstel AsialAnt,  AAFEE gE

H AAFE A=, st B dwo] WgAAE TR WA diEte ® 7(A) 2 % 7(B)E A3t
A, E3, &= 7(A0)E TEEAE UERE dWEelal, & 7(B)v & 7(A)¢] A-A'd % B-B'AMd wE
dHzoltt, Hde® ved H3 601S FEIEF(AAF FEIR), F3 6028 sk, §3 6032 TE
ZR(ANES FEIR)E ‘/}E]r‘fﬂ L ES, F3 6047 BAGIE) 719, B35 6055 AlYAl(sealant)E
Bl o, ADAI(605) = EeAel Fato] F7H(607) o]t

T3, AFE WIA(608) > RS FEIE(601) B ACES FE3R(603) fHEE ASE dEstr] {3 u)
Aol oF Adg dAr} = FPC(Flexible Printed Circuit)(609)2XE vYe AE, FF A5, AEHE
Az, A Als & Btk 3, of7|AE FPCREe] TAIE o] QIX|NE, o] FPCelE Z-E ulfad 7]9H(PWB) o]
Fakelo] gloj Erh. I WA A9 WA=, g AAIERE olugl, g gX|e] FPC X PWB7Y
F2E el AR x3ehE Aow g,

thgoll, @H G giste] = 7(B)E AREste] Awgith. &2AF 71#(610) HeE FEIERF B AT
AEo] AT, A7AE FEIER] A2F FEIE0D)} shARF(602) Fo el A EA|E
ATt

ek, &22F FEIR(60D)EAE, nAEd TFT(623)¢F pAEd TFT(624)E =317 (MOS =271 FA €Tt
we, FEIEE PAsE TFTE CMOS 3=, PMOS 32 = NMOS 3|22 Alg3te] P49 5 rf. sk,
2 AA o= 7 fol FEIRE FAS =dholy dAFS dEANE, BiEA] oYW 8= g, T
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[0311]

[0312]

[0313]

[0314]

[0315]

[0316]

[0317]

[0318]

[0319]

[0320]

[0321]

[0322]

SES06 10-1324755

S22 )% Aol ohlzt oyl BT FE Ank
3, FaR(602)E B4 sas AT A3, A7t shat 2934 WIEIDSH, A7 Aol& TF(612)%
AR Aol TFT(612)9] =@glel dA71dez H&w Al AF(613)e EF3Th. T3, Al A5(613)9] &
UEE dAdE(614)0] FAE k. ofr|Mde EIXE RGO 733 oA RIS AREET)

HA

4 [
il
L
k

ST

. AWM A (coverage) S FHA 37 Y&, BAE(614)9] by = sldio] IFwo] FAEHEE Jir),
Eo], HAE(614)9] AMu=A ZAHEFES 34 otads %
(0.2 mm~3 mm)S JHAE TES VMR A e Ao npEkAEt;,  wEsk )
|HE B&ade] He WAEBEY, T Fo Abd o) dHE &aje] He EAEHEYPS] o=
g AREE 4= 9Tt

Al A=5(613) Solle, TFEAS THste F(616) 2 A2 AF(617)°] FAH Ak, A7A, 5224
7158k Al A=(613)ed Abgstes AR o 7t 2 AEE ARSskE zlo] wighAEtk. Al d=
(613)2, dE &9, IT0%, E& K

2

Wwolo i o2 IE
O o i mn o

FAE FRSE AF FA AR ¥, 2-20 wike] Asold e Fhete
8 QFD, Ash Egw, A%, Paan mu, Py Sol 9E U A8 HE) AR FAReR 9
= wvbe] A% A3 Bueta HRuES FHRow s i A3 gt 3% T2 52 ARSI
B 5ok m@, AL AFEI] 4F TEE AT A9, MdeRAe] AgE v, F5d on zd

FFozA 758 Frh

EE, WFEAL GRS F(616)S T vhaaB ST T, AW, 29 299 o A9 Py
o o BHEG. WFEAL FHeE TGOS AANFH 19040 49T BPARE IR & M
. E, WHFEAL Fhot F(616)S FANE B ARZAE AR Am, FEAA Am(LHD
W, WEduE EZI), ER nEAA ARelelw k. md, WIRAS FRHE 3o Ags:
AREAEL, B4, 7] 2GRS 9F Br 4302 Agst 497 BAW, B 9dAE f7] dHER

Qe 7] HPEE AFIHE PAE TP Aoz Pk,

d

i, SFo2A 7Tsle A2 AF617)d  ALgsE
L= o590 I MgAg, Mgln, AlLi, CaF,, =X CaN)E A}
S8l Aol nigA st T, HFEAS disle F(616)0A WA Fo] A2 AF(617)S T A
o=, A2 AF617)2M, o 5AE g & 55 Sea £ EAUHI10, 2~20 wihe] Astold s dhfst
= AR, FAE eets OF FA ASLE | Alsloldd(Zn0) 5)9 AES ALgEtE Ao Et).

T3, AJAA(605)Z2 FA] 71 (604)S A 71H(610) ] FASozM | AxE 7]E(610), BA] 7]H(604),
AN LA (605)Z E&NQ FZH607) o WFAaAF(618)7F FHlE FF22 "ok, I, FIH607)de FHAT F
Ao gloy, B384 7ta(day o2 )Wl ofyl AAA(605) 2 FHE e FSE ).

it

TS, AYA(605)ZAE AEAA FAE ARSSHE Ao wiEA st HEd, o] AlRE 7Med 3 oy 4b
28 FIHsHA &e Fo| wpEAsit. Eg, BA 7W(604)o.B2A =, 8 7oy A e 9,
FRP(Fiberglass-Reinforced Plastics), PVF(Zgn]d EF o #tol=), vld#(Myler), Zg|olAH He ofa™
To= H Egxyg 7|HE AT 5 .

B ouyge] Mg A4 A7 Aus (D2 dehleldE s fE
Ak 77 FFRE GRS FS AT Q7] WO, FE Age] whE F Adu, suAe] ghd o9l

EE, B ouge] WHgAs BEARE Ghett 32 A SlE TE Age] 452 AT £ Advh. ®
B OUgol A AHSHE BPARE G Fabgol 7] R, BYART TR 3L TAA sl 2
Yol vete AT S Atk =, Y AAG o5 Fol 9% AE wse Py 4E F Atk w



[0323]

[0324]

[0325]

[0326]

[0327]

[0328]

[0329]

[0330]

[0331]

[0332]

[0333]

S=53d 101324755
WakRAARE, o] f]o], EMAAH o TEE& s 5WE updskA] @il R AE FEA7E HAEY
g jolojn o), & 82 ¥ WS HEsl Az
7 Qo= #A5(952) 7 HA=5(956) Aolel] P&
s dAS(93) e dol gl Telan, AAS(953
SH3 v &% S93 7&?401 7] o

Cia
Z

e
o I
X
&

B oANGEel AL, AAFE 7oA AE BYAAE A9z Egeh B owge] A7) Jvld skl 4y
o oawel A7 J7le AAPH 194 A8 BFARE FAsa, Aandde] BARE .
&, WAG 34 ol @ wee] ojAE Aol & HANE AT,

g o] WA E ARESt] AxzE A7) 71719 Ad2AE, HYe e B YAY Fhetet 22 Fh)
Zde], UnjAleld A", &% A FA(AEa Lve, oY FEVE F), HFH, A

B ey (Eatd ASFE, Fd "], U3 AdY] B A A 5, 71E wAE T
J(FA 4 2 2+= DVD(Digital Versatile Disc) &2 715 wlAlE AAsta, 19 S ®AIT
AE BAFAE U FA) & E F U ol AV 7Y FA dE = 9W)~% 9(E)d

oft [
o

T 9(A)E, A)A(9101), AATH(9102), FAIF-(9103), AFHAF(9104), HTe JHEA(9105) TS E3ta}

= dynAd 54715 Yepdth, o] 2eujd v 2oy A E BAIN-(9103)00 AMEFe =M A

2y, 2 oo WA E BAIFo| ARSFoRM | Aav|HEo|al 2lgge] S BAFE Ve )]

A FEANE AT 7 vk, =S, deyud FA7E ey AFHE, TV 3RS F0E, 3 248 9
= z

= 9(B)E, EA(9201), Ao]2(9202), FEAIF(9203), 71HE(9204), &% FHE FE(9205), Fold wpf-x
(9206) 55 ¥gsle AFEE veldg. o HFEHE 2 Ao WFGAE FAIF(9203)0] AFEgtozA A
2T, B ode] B AE AFSFoRA, ALv| el AFEAde] & BARE IAE HFHE AT
T )J\E]'

5 9(0)E, EA(9301), TAIF-(9302), H(arm)F-(9303)E E3stE 123 fAZd oS Yehirk, o] 123
HaZdols 2 wyo] W s BAF(9302)00 AHggozM Axdcy, 2 dyge] WA E ®AF-|

}_ [e] =
ARERroBH, AznldEolal AFAo] £ FARE VM= 129 HaEdels Aled ¢ .

E= 9D)E, EAN(9401), #Al0]22(9402), FAIF-(9403), 4 LgF(9404), &4 Z25(9405), Z2F 7](9406),
R HE AE(9407), FHU(9408) = Edste Ful WIS dEpdTh o] Ful Wl 2 dwe T
FAAAE BAF(9403) 8 AHE3toz=n AzHTh, T3, FAIF(0403)7F S o] WA FxE TAISHE A
S F Azpr)e] AndEe] gad 4 gk, B odgo] wa s gA|Rd AlgEgozM, ALHHFHo|x
AF Aol Fe FARE 7K FUY AFE AT 4 ).

% 9(E)E, EA(9501), FAIF-(9502), Ao]A(9503), F HE ELE(9504), BERE  FAIE(9505),

FACZ4)F-(9506), BIEIE](9507), &4 J=F-(9508), =2k 7]1(9509), H<HF(9510) & *83l= JHvE=
ettt o] ghelgle B i o]l WS FAIR(9502)0] AR R Alxdck, B odgo waaa s

EARO AgFo A, Azueola Aol ¥ EAFE ML Aets AwE + Ak
oVt wol, ¥ Wl WMAPA Ag WAL oS Hel, of WYFAE WE Rope] A7) AVl HeH &
Stk R el waAAE Ades, Asndsoln Aadel Fe EARE A= A/ S AT
@ 5 A A

(241l 1]

2w A2eks fEAs 9 dzA, okes] T2 (122 tehiol e 3-(N-(9-5 9721 E-3-2 |-N-5]
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[0334]

[0335]
[0336]

[0337]

[0338]

[0339]
[0340]

[0341]

[0342]

[0343]

[0344]

[0345]

SEE61 10-1324755

doln| = ]-9-#Hd7t=2urE (k3 PCzPCAL) 9] a4 Wi e tiste] A=),
[F+z2] 12]

Yoy
O

WA, 3-H2RE-9-Fd7t2nlE] 3 Wl dlgte] Ay, 3-HER-9-#Hd7lE2nEY FA AAE o
o] A (A-3)°] e,

(4 (A-3)]

(A 1]

WA, 9-sd7EnkE 24.3 g(100 mmol)S WE4F 600 mlell o], N-HZEFuMtoln|= 17.8 g(100 mmol)S
A Arbsbar, 1 Efes Aol sEw abegith. o] WAt &S W 1 Lol awksliA A sts)
Gtk A= O uAS 22 33 AAsT. o] LAE HldolH = 150 mlol &sfstar, ¥3} vk
HEF #8909 =2 Adsit. o 7] DS 24t viadlgoR AzARG. o]RE o9t
Aol ot s ST Aol FAGEH) Ol HE-E oF 50 mlE H7betar FdsiAl SeiA T o] &
NE AAGHFE) skl WA nAE AEsdth. o] AAE It dAjFoEM, WA FEel 3-HER-

-l d728LES 28.4 g(5& 88%)S LU},
(A 2]

thaell, 3-(N-sldotrm)-9-sd7k=nkE (eFd: PCA)S] 94 ol viste] Awditk. PCASl &4 AAE of
o] 2 (A-4)o] vreERdTE.

(4 (A-4)]
Y & ”
N >

Pd(dba),, DPPF, tBuONa, 2 &l &l
90°C

Ax BY7] o, 3-EBEX-9-#Hd7l2HE 19 g(60 mmol), HIA(T¥l A dolA=)Ze}5(0) 340 mg(0.6
mmol), 1,1-¥]A(UHAEE2Y)HZA 1.6 g(3.0 mmol), YEF-tert-F-EA= 13 g(180 mmol) e ZFEf,
g4 g9 110 ml9F obdd 7.0 (75 mmol)S HA71EgT). o] EIFES A H97] sholA 90CE 7.5 7
7tg watellel. Wk FE S, o] dAEde] () EF 9F 500 mlE H®rteta, olAS TR, &FH
u, AgtolE(Celite) & F3dte] AAAsTE. o AR E FFHakaL, o] AE @4l

23 AT, foj A s oste], o] AARES Hxste], AR FEQ 3-(N-FHdobH| x)-
9-dd7tEnE 15 (-8 75%)& ASITh. NMRO] ElelElE ool uiEbdith.  H-NMR(300 MHz, CDCly); & =
6.84(t,j = 6.9, 1), 6.97(d,j = 7.8, 2H), 7.20-7.61(m, 13H), 7.90(s, 1H), 8.04(d,j = 7.8, 1H). 53T,

-2 g R
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[0346]

[0347]

[0348]

[0349]
[0350]

[0351]

[0352]

[0353]
[0354]

[0355]

[0356]

[0357]

[0358]

[0359]
[0360]

H-MR AREE % 250 JEFUI, % 256149 5.0~9.0 ppn¢] HES e AS % 260 LpERTH
[eA 3]

3-8om-0-ddztEnEe §4 Pl etel AP, 3-205-9-AdA=uE] T AAE obdlel A
(A=5)°l vrehict.

(4 (A-5)]

NIS, w=ea

| ¢

9-Hd7F=n}E 24.3 g(100 mmol)S W ZAF 600 mlol] =HolaL
3] AH7bstal, o] EFES A2 sEW sk
EF 89, &, 2 ds2E AH3N &

67%)°] FAHTE.

3-8 E-0-dd7tEmES T Wil ofsidE E 4 it 3-8er-9-ddrtEnEe A AAE
of#fle] 2] (A-5b)ell ERdiTE.

Qe eFuRiloln = 22.5 g(100 mmol)E HH
HNE=ES s, e 23 Hibga o
Qe =-9-HdstEnt=E 24.7 g(F&

[2] (A-5Db)]
N Kl, KIO3, AcOH N

- 00 o

9-¥ld7l=Zuv}=E 10 g(10.0 mmol), L2 =3} ZF 838 mg(5.0 mmol), L2

2k 30 mlE 3% (three-neck) %a}*ﬂoﬂ Y 120ColA 147 SFA T, W
AN, BS Hrbeta, ERAoR FEINUC. §7] A4S 23 F5 UE
avlFoR AXAZAY. o 9 A AqHstar, dojH Ads FFS
o A, 53 EZold WA k) 8.0 g(7& 50%)°] Vo).

7] 4 (A-5b)el LER F WL o] §HORM, 3-a0s-0-ddstentEe] nrl ARF AnF AHgdtel
7 o

H
g4 5 Qo MEe gad F Atk

3~ [N-(9-H D72 nIE-3-L)-N-H Do} = |-9-H| I 7t 2nuE (F4: PCzPCAD Q] $H4 HhHol diste] Addsic),
PCzPCA19] 3t AAE ot 4 (A-6)°l Ltepdl),

[# (A-6)]

¢) o 29
o, v
Pd(dba),, tBuSoN;l P(tBu);, 2 a@l @

A 77 &, 3-8 =-9-Hd7l=v= 3.7 g(10 mmol), PCA 3.4 g(10 mmol), H]/\(qﬂ*ﬁﬁl‘%ﬂo}*ﬂi)r’l
57 mg(0.1 mmol), Ed-tert-FEXE2~3 49 wt%2] dAF £ 200 ml(0.5 mmol) % YEF-tert-FEA]
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[0361]

[0362]

[0363]

[0364]

[0365]

[0366]

[0367]

[0368]

[0369]

SES06 10-1324755

= 3.0 g(30 mmol)9] &3t
b 7tE wwksidnh. Hbg

o
-3
i)
&
Hu
i
)
5
=
it
et
N
_0|L
¥2
£

o] TFES A4 £H7] sl 90CE 6.54]
= 7

e Fobar, ole 24,

v, At EE Bato] olstssith. Pojxl olsels FEsw, o) WAE At A 2Y AvhE1Y

(BN = LDE Agste] Besiglth. oA HH3a, doixl Wabol A o €-au2 A7tste] A

A4sE Wk, AP BE 3-N-(0- A2 E-3-)N-s Do) ]-0-S Y= nkE 3.2 g(E
1

56%)°] Aolmtl. NMRE dlolEE offeol upebdith.  H-NMR(300 MHz, DMSO-d); & = 6.85(t,j = 7.5, 1H),
6.92(d,j = 7.8, 2H), 7.17-7.70(m, 22H), 8.05(d,j = 2.1, 2H), 8.12(d,j = 7.8, 2H). I3}, 1H—NMR AEE
% 11e] vEhfar, = 119149 6.50~8.50 ppme] F-#S ik A4S = 120 eIt

AoyA PCzPCALY] €5 SA-AxF € ¥4 (TG-DTA: Thermogravimetry-Differential Thermal Analysis)< 3}

stk 1 A%E & 199 dehdt. &
ZIAE(uV)& Yepla, 959 58 4
3]

K3
ekl T3S dehddg. ®=3, 159 3F%5e 2=(0)E vekig. B3, 5% SA-AA 4 24 A3
(Ale]zZ-742F FHF2 3JAF #A%F, T6/DTA 320)F AH&3te] A4 #917] 3tell 10C/mind] T8 £E2 4 4&
Brretdvk., o A¥, Y 2x WA(ETE SA)EFEH, 4 A AlY Tl digte] 95% o]3she]
Fol B L& Y shellA] 375T o)At

F SAMOAN FF%: 54 M Ale F7FE 100%% sk
o

>

of

g, PCzPCALS] E7¢l &9} B PCzPCALS] Mhule] &
B33 FA(JASCOAL Al V-550)2 AHEslsith. AR 8 Meog Al el
FastaL, 1 89 9 whute] F4 AdEY (0] AHEHORRE A F5 ~FEHL
ERiith, & 13004, #5S 3 (m) S YEL, 5 F% °] g A

PCzPCA1Y] EF<l g Aol 320 nmo] L, PCzPCA1Y] vhube]l Qo= 321 nmo|lth. W3+, PCzPCALS
79 8o B PCPCALY] Hhure] g AHERS E UM dehig. = 14elA, 3

Uelhar, F5e g Zn(Pole &S vekdd. Ao w3 wbge PCzPCALY] Bl g 9ol
435 nm(o37] 3 325 nm), PCzPCA1e] BFete] Z$-ol &= 443 nm(ed7] 334 380 nm)o]AT}.

N

wk, whak abeol 4] PCzPCAIS] HOMO ¢ 2 LU0 #=98 Axp 2
gl Al7|(F) AF, AC-2)E ARSI SAT o2 X'l g Fo glom gtomy <

, LUMO =919 72 = 13¢A]9] ulate]l 54 AAX|(edge) & oluA] Moz stal, o 5 dA #%
o] ghol 7Rt oma dojxrt. 1 A, HOMO =99 LIM0 =9+ 22t -5.17 eVe} -1.8 el

Lot 9
jonm]
(@]
=
(@)

MM HR
fo

el ApolEE AAFA(CY: cyclic voltammetry) Ao &8, PCzPCA1Y] Ab3} wkS EXo| tfdte] AL}
A, FSAHA=, AVsFE BA 7 (BAS(F) ASE ALS 22 600A) S AFEEIT

CV S 2189 &) M=, §ul2A 29 YuEXEolu=(DMF)E AFESIFY. XX Aedel 34
A4 HE B

]
- LY F (n-BuNCl0)& =L &vlel &3lAA, 29 F=7F 100 mmol/L7h S =% shar, H3,
A o)) PCzPCATS 1 mmol/Le] %7t e SN A AT, T, g AFonAE, WF A

(BAS(F*) A%, PIE M5 A=)& Abshal, BE AF02XE, Mg ASBAS(F) A&, VC-3 Pt 7k A

A

(5 )& AHEStR, /1% AFOoRAE, Ag/Ag AF(BAS(F) AE, RE5 wF&viA 71E AF) S Aestdnt,

N

Ahsh whg SACl dalM e vt ol stef Absklth. 7l A=l dig 28 A= H9E -0.16 VR
B 0.5 VA WHAZl § 1 ASE 0.5 VEFRE -0.16 VA W3 7|= FALE 1 Aol S 2 3tal, 100 Aol &
ZAstlth. ®ak, (V A9 A7 £5E 0.1 V/s2 AAS ).

PCzPCA19] 4t8} wh-g EAlo tiste] e A¥E = 216 YepdY. T 2194, IFL 7]F Ao gt 2
£ AZY AYNE Yl L, £ 8 AFT B AT Aloloa] 52 AF9 %k(1><10_6 A)S e
o}

2
¢
‘.4

bl

o=x

ol

= 21004, Absh A9 0.27 V(vs. Ag/Ag A=) AL o vk, I 100 Ao
ol B etal, Aksl wbSolAlE CV F4d9] I3 XY J3Z AR AL w3y} Ho
B, & dio] gt2nlE feA= Akgl wkgo tiste] F3] © Iy

w3k, dojzl FSE PCzPCALY] 8 o] 2xo dste] Ax FAF 3 BEAAX(DSC: Differencial
Scanning Calorimetry, #71 A=A Pyrisl DSC)E AF&3te] ZAFSEAATE. DSCol 93k 54 AyE % 239 U

2o FAHE W
o)

I

B
&
b
kg
(]
PR iA
Jr oo

~
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[0370]

[0371]

[0372]

[0373]
[0374]

[0375]

[0376]

[0377]
[0378]

[0379]

[0380]

[0381]

[0382]
[0383]

BRATH 24 ool elshu, dolxl BRES fel do| LEE 120k A% % & AT olsh 2ol
ol HFEL 12Ceks 2L 72 Ao19e /0, F58 UIYS e ol w3, = 204, 2
oA sEEel A4shE vehle vas A gn, deldl HPEEe AYuHY) oy BA AL o
+

B ook o] gtEnlE FEAe A oi2A, FxA (38)E ey olAE 3,6-H] 2 [N-(9-H Y72 8lE-3-9)-N-7
doln = ]-9-#Hd7t=2urE (k3 PCzPCA2) 9] a4 Wb e tjste] A= sic),

[=2] (38)]

P Q@

N N

&0

(A 1]

3.6-0] 8.0 =-9-s A k= kgl §4 WPl thetel MEFh 3,6-0R9m-0-ddstEnEe] Gy AAS of

gfef] 2 (A-7)el bt
(4 (A-7)]

¢
.

HA 9-Hd7tEnE 24.3 ¢(100 mmol)S ¥

=
-t
AW WA, 1 EGES AeolA s austad. BA% AEES olseta, WS L3} WAL

YEF $89, B3 a2z A4 &, AdxAZn. 04 299 3,6-225-0-Ad7t2uE 47.0 g(5E

95%)°] LdoyHitt.

(A 2]

3,6-H] 2 [N-(9-H| 7} 20}E-3-A)-N-H| Do} = |-9-H I 7}2nE  (FA: PCzPCA2)2] A WhHol| tiste] 4™

ek, PCzPCA2¢] 4 AIAE ofefel 24 (A-8)°l YehWltt.

(4 (A-8)]

o ¢ 9 9
Pd(dBuONa :(tBu) NN
| | e  P(tBu)s, qaen © @

90°C

(A-8)

25(0) 30 mg(0.05 mmol), Ed-tert-FEX23 49 wt%e] 4 £ 200 ml(0.5 ml), YEF-tert-F=
3.0 g(30 mmol)9] E¢Eo g4 IAA 30 mlE H7FsgTh. o] EES A BEY7] el 90CE 6.5
1

7bd agbsklck. whg TR 5, o] gl () EFA oF 500 mlE H7lbetal, olAS IR, &Fv

7

A B97] &, 3,6-92=-9-#Hd7Eul=E 2.5 g(5 mmol), PCA 3.4 g(10 mmol) H]A(t)wld g dlolx &)

Al
Al
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SES06 10-1324755

U, AetelES Bete] olisigdth, Pold olnele BHsun, W S92 A A 7Y A=stEaYY)
(B2 = DS Abgate] Akt olAe BHsa, gl 23 E-ANE Arkstel AAYEE
AT AR BER 3,60 A[N-(9-H I A2 }E-3-2) N Dol e -9-H U2 E 2.5 (48 550)0]

AejhTh. MRS ©dlo]HE ool LEbWIT.  H-NMR (300 MHz, DMSO-d); & = 6.74-6.80(m, 6H), 7.08-

7.64(m, 33H), 7.94-8.04(m, 6H). 3, 1H—NMR ZEE Z 150 YeRga, T 1591419 6.50~8.50 ppm9] -
2 d e = 160 ekt

(0384] ol PCPCAZSl AFH ZA-AA A BACDINS Bt 2 A9 % 200] e = 20004,
429 FHE A% 4 BAOWOIA] A% ADAA AAL(uV)E dElln, S50 FHe 95 S
BAOANAS) TG Z4 AN Ae FRHE 10082 o] UE FEHE drhit, T3, sEe 9Fe £
(O Heda, 43% S35 9 2 BACIl A FARAAN AT, W0 20)F 489l
Az P97 sel 0T/ming & FER 9 B4 WA, 1 Ad, F39 22 #A(DFF 34)

& & %
2R, S AN Aol FFel thale] 95% olate] Tl ¥ iz At ol 476T oIt

[0385]  mEZE, PCzPCA29] EF< 89 9 PCzPCA29] whutel F4 AHEHSG & 179 et SHd e, 2H-7HA]
B33 BT A(JASCOAL A1 V-550)2 A&t Alg=2a, &
43 o

sela, 1 g9 W whube] E4 A¥ER(e] AHEY

rl

Btk = 17904, 52 g (m)S YERL, F5S SFE(U9 &9
PCZPCAM EZo gHol AL 320 mmo]iL, PCzPCA29] wvhdte] 7

ol gof gl wpuke] Wb ~AEHS E 18] yERdTE.  E 18 A,
“‘% ZE(A)e] @ehE dERdn.  Hdl @ e PCPCA29] EFQl &) 7§T°ﬂ~ 442 nm(047l ﬁ%
325 nm), PCzPCA29] wute] 73 -0l 449 nm(o}”7] b4 320 nm)o]Att.

[0386] w3k, wluk Arejol A o] PCzPCA22] HOMO =91¢} LUNO =912 A3k, HOMO =919 e FAdx &34 X
(7 Aol7] AlFE, AC—2)% Abgste] 4G o3 xdlde] & Fo Fom Fgto=zy dojxltt
TS, LINO #4919 #h2 & 17049 whute] Z4 X & x| oz shar, o] F dA FS HOMO F=491<]
gholl 7habste = dojydrt. 1 A3, HOMO =919 LUMO =91+ ZH2F -5.10 eVel -1.75 eVolSlTt.

[0387]  mFE, AtolF HAFACY) SAo 28] PCzPCA29] 2k3} EAel thale] ARSI, wd, A, A7)
shst £A71(BAS(F) A1, ALS EE 600A)E ARESFSIH.

[0388]  CV SAolAM AFE® &Nl dieir =, Sui=A &5 HuldEFolr|=(MF)E AHg-skar, A+ dajdl A
b BESG-n-FEdEE0-BuNCI0)E 2 &rlel &alAA, 2] F:=7F 100 mol/L7b HEF shal, I,
4 g PC2PCAZE 1 mmol/Le] Fk7b S &ajAA Axsglct. ®3, 28 dFo=2M=, We Ad
(BAS(5%) A3, PIE Mw A=9)& AREshal, Bx dSomMs, Wy ASBAS(F) Al ?
(5 em) < AHg3Ia, 712 AFoRAE, Ag/Ag AFBAS(E) AE, RE5 HFgiA 71 A=) A3t

[0389]  Aks} wkS 540l disted vgat el sto AT, 7l Aol Uik 28 Aol A9lE -0.0125E
0.33 V7HA] ®3AZ F 1 A91E 0.33 VERE -0.01 V74X REA7E FAME 1 AfelZ R dtar, 100 Alol&
S SAsT. e, (VEHo 20 £EE 0.1 V/s2 AR

[0390]  PCzPCA22] AF3} w2 EAo] thsle] ZAISE A3E = 220] ek, = 22014, 3AZL2 715 AL 3k 7
& AT AYNE Yehi1, 22 A8 AT wx A3 Aoloa 521 AR (X100 NS vE
o},

[0391] 1= 22041, Ak3} A9 0.22 V(vs. Ag/hg A=) AL < 5= gtk EEE 100 Afo]29] FALS whE 3o
Esta, Absl wkgoA = OV 4 93 Ay 93 FEdd A9l Wy HolX ¢grh. o|FoZFEH, B
o] Fh2utE FEA= ksl tiste] =53] kA olgE RS & ¢ Ut

[0392] T3k, dojx FFE PCzPCA29] 8] Ho] &Xko diste Azt FAF I B4 AX((DSO(HZ AW A5,
Pyrisl DSC)E ARgshe] ZAbslglth. DSCol 28t 54 AHE % 240 Yepditt, o] 54 AF=2HE, Aozl
sletEe] fel Mol REx 168THE RS & 4 ATk olef Zo], dofF FFELS 168 THE =2 Fd

= Yehz Aoltk. S,
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[0393]

[0394]

[0395]

[0396]
[0397]

[0398]

[0399]

[0400]

[0401]

[0402]

[0403]

[0404]

[0405]

[0406]

[2A]e] 3]

® wyel et

F-3-9)o}v =

Al A dEA,

1-0-s 972 ks (b PCPOND] @4 el diskel Am g,

[+22 (17)]

P
o0 00

WA, 3-[N-(1-Uh g obul ] -9-s g b2 ks (o4
2 ofglel A (A-9)e] LpepdTh

[2] (A-9)]
NH,

o e

Pd{dba),, P(tBu)s, tBuONa, 3 &t NH
! 90°C
ge

(17)

(A 1]

PCN) o] &4

(A-9)

ol dhste] v,

SEE36 10-1324755

obelel TEA (1N vehllo At 3-[N-(1-1h28)-N-(9- D7k}

PCNe] g AlA

A B97] sle, -2 =-9-Hdrt=nE£e] 3.7 g(lO mmol), 1-o}P]x=v}=ekdl 1.6 g(5 mmol), H|Z(T]Hld
FdlobAlE) 225 (0) 60 mg(0.1 mmol), Ed]-tert-FEX23 49 wt%e] ik &N 0.2 ml, @ YEF-tert-%
SAE 3 g(30 mmol) ] 3ol H*\lﬂalzme ekt o] EeE da 2917] st 0TE 7
AZE 7k adbekglh. Wb TR S, o] @E el () 7l °F 200 mlE H7bstar, o] dHAE =
A, EFrg, AetelEE Fate] ofFsiglth. Aol oIS wFstal, o] wHdE &8 Ayt A 7Y
AZvtEI Y (FF<l: 84k = 11Dl o8 AAlstitt. olAs wFdte] dofFl w5 £A& Ak oE-Eit
oz AAAstetga. A 2E9 -IN-(-vZe)opr)k]-9-sd=ukE 1.5 g(5& 79%)°] Aol

MRS HlOJE|E obeo] vbERATH.  H-NMR(300 Miz,

DMSO-d); & = 7.13-7.71(m, 15H),
8.03(s, 1H), 8.15(d,j = 7.8, 1H), 8.24(s, 1H), 8.36-8.39(m, 1H). X3}, 'H-NVR AHE

= 279149 6.50~8.50 ppme] HE&
[&A 2]

s AL & 289 e

ohgell, 3-IN-(1-upx
o Mg},

[4] (A-10)]

E)-N-(9-H I 712 nuE-3-d ) opr] = |-9-H| I 7} 2u}E (5
PCzPCN19] st AAIE obgllel 4] (A-10)o ebdT),

7

Y :
Pd(dba), tBuONa, P(tBu); & &l N (A-10)

Q.

3-8 0=-9-Hd7t2nuF= 1.8 g(5 mmol), PCN 2.5 g(6.6 mmol),

A2 297 S,
3

0 mg(0.05 mmol), E&-tert-F-E X237 49 wt%] A 8N4 0.2 m1(0.5 mmol),

PCzPCN1) €] &4 ¥

] (2] 2

7.85-7.88(m, 1H),

= = 279 YERL

Wobd E) B

4 UEF-tert-5=



[0407]

[0408]

[0409]

[0410]

[0411]

[0412]

[0413]

[0414]

SES06 10-1324755

A= 700 mg(7 mmol)9] E3Eo &4 a4
AlZE 7bE wwkelglth, Rk TR O§, o] o
A, dFuy, Aol EE Fale] o3t Aol oy ds FHEal,
eI (EFA B = 1Dl o AAST. o] AS FFHI] o
AR, B Bkl PPNL 2.1 g(4+8 62%)0] AolArt.  NMRS] o] ool vbepdivh.  H-
NMR(300 MHz, DMSO-d); 7.04-7.65(m, 24H), 7.78(d,j = 8.4, 1H), 7.82(d,j = 2.1, 2H), 7.88(d,j =
7.8, 2H), 7.95(d,j = 8.4, 1), 8.10(d,j = 9.0, 1H). &, H-NR }EZ = 299 Jeh)1, = 2904 <]
6.50~8.50 ppme] FES s AS = 300 Yl

=~ o M
I

oIzl PCzPON1Sl B3 SA-AAF & 24 (16-DTA)& AAld 1 3 AAjd 29} vix7iA = Jsiley. 1 A3
5 = 400 YERAT. = 4091A, #AFe] FF2 AAF d ZADTAANAM ] AR (] 7= (nV)S
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[0591]

[0592]

[0593]

[0594]

[0595]

[0596]

[0597]

[0598]

[0599]

[0600]

SEE61 10-1324755

Ao 71 9ol PCzPCA1Y} 4tsl E@]Bde shfats & F5He 98 200 mme] = FAZ FAs3A.
ojuj, PCzPCA1#} Abs} =] H o] ngo] FFH| 2 Zakgiek. o] PCzPCALF} AH3) Ee|Bdl

ek 9 ESR(AA =9 3%) F5HE 3 . 6801 YeEldITE. ESR ZA4olgk, #AAIA
12 HAH(unpaired electron) & 7HA& Almell Z4d AA(RF)E Q17tste], AAA & A= duyA] &9

B
ok

=<3 R

o AR (Zeenan) ¥AE Lo7w, 1 EAE Aolel ol Ask FEE vlelamstel ¥W F5 HolE A
3 5 9 A

ok

=<3

é

o

= 54 el 01 ESR SAeNAE, F57 dold wWel Fu 1 A AVIE SAToRA, A3
° 525 An E¥, § BERYH A4 23 $ES 78 F dn o

R I
Rl Ty 9.3 GHz, WZE F3 100
1

R

=
Hﬂi r.&

Ao Az A~

U
el A ZJ J(JEOLAF A% JES-TE200)& AR&3sti, &3l
kiz, Wz # 0.63 nT, S&% 50, /‘l(ﬁ) 49 0.1 sec, vwio]lA=3} 4H
==3] &

2 mV, AAUFEL]) (sweep) AIZF 4
min, F4 2% A9 xHoR Pqivt. HI, AA AL AREA, ARt mpdlgel ofs) A" WS
Abgatan). L3l u]ﬂq]izq PCzPCAITFe. 2 ¥ uH(® F7] 200 nm) ¥}, 4bs) Eejrdigtoz ¥ 9B F7
200 nm)ol thalA %= ESR SAS datqict. PCZPCAIUJ_QE ® who] ESR =4 AF}E = 699 Ve, A3t =
grduto s 9 do] ER 4 AWRE = 709 YETH
T 68~% 700 RFE, PCZPCAIRFe R ¥ ut 9 Abs) EgjHdivto® @ whof| A= ESR A57t HAEEA %A
9k, PCZPCA1T} Absl Z2]Bdls d/3te TolAw ESR A&7 HEFHAT. oz =2 R Y, PCZPCA1Y At &
HHuS Fishe TS A3A G2 AAE /ML AaL, A3 S HAAE TP A & PCPCAITFO =
oo 2 ostsh Eyedwoes @ vhe e Az g dve RS ¢ & Ak Ed, = 6804,
PCzPCAL¥} AFs}t ZE]Bdls §hrale T g #tol 2.00240]aL, o] gk A AAke] g gkl 2.0023% wj-5- 747k

L S AL & £ gk, W, HMEL 0.67 TR FiL, 2% B5E 3.4x10 280/ aidS 4 F 9

B AANde s, AAd 1AM Ade &, 473 24 (10022 YedoixE 3-[N-(9-dd 7l 2uZ£-3-
Ad)-N-sldolu=]-9-wd 7t =n}= (kA PCZPCAD Q] A Hhdol diste] Awgicl.  PCZPCALY A4 AAZS
ol#le] 4 (D-1)e YeRAT),

(4} (D-D]

o o 8P
Cul P Bu)s é (D-1)

3-8 E=-9-#Hd7t=nkE 1.60 mg(4.33 mmol), £2=3F F+8(I) 19.0 mg(0.1 mmol), tert-F-5A ZHF 1.10
g(10 mmol), % EF-n-FEEZA421(0.2 mol/l 54 A 8M) 1.0 ml= 200 ml 3% (three—neck) Z&F23
Y3, I Fg239 BHVIE A4 gAY, oA A4 10 ml9F obd# 0.2 ml(2.1 mmol, 195.6 m
gE H7bstal. o £3=S 135TlA 6217 FFAIZAT. I ta, WE &5 A27HA BAA7IL, EF<
100 mlE #H71e thg, L TFES T2 AZolEE B3l o73gltt. 9ol ozds E2 21 AF3)
I, FAOMDE EFQog 2W FEsta, 77 A4S 7 fds X3} g3} UrEE goaog AAQstaL,
ik mtadlgog AZRAFY. o] &9

7 A Z§ IERrEIYI(FFA-I4 =5

21%)°] doAH ).

Aol die g e olSdeRA, # wWe] JtEnE fRAVE 19 wgom dojd

o)
A

[A Ao 23]

AN =, AAle 3elA o] Ad=E e, AV 724 (1) E YEhlol A= 3-[N-(1-H=E)-N-(9-3d
7hERkE-3-d)obn i ]-9-dd 7t EnkE (o PCzPCNl)Q] g Wl disko] ARl PCzZPONLE] & A7)
£ oo 2 (D-2)el YvEpdit).
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[0601]

[0602]
[0603]

[0604]
[0605]

[0606]

[0607]

[0608]
[0609]

[0610]

[0611]

[0612]
[0613]

SEE6 10-1324755

(4 (D-2)]

"“ ‘n (. .

DMPU, K,CO3, 170

3-8 =-9-¥Hd7t=2n}E 3.69 g(0.01 mol), 1-yZ€olql 716 mg(5 mmol), 2 =3} 2] 385 mg(2 mmol), T+
A ZHE 2,74 ¢(0.02 mmol), E 18- k-6 AEHZ 771 mg(0.02 mmol)S 200 ml 35 ZF2Fe Yi, 1 =
g F9715 AAE giASTE. olZlel DMPU 8 ml& H7betal. 2 £35S 170TolA 24A17F uRkst3
ok 1T, WS &S AR WA Ta, 2 2 AAs A, A0S EFAoE 2 FE3Ha
= 7 FE 895 23 3 UEF &9o8 MASL, I rtavlaor AXAIR

[e)

: N& THot] Aol setes Advh 2 ZY A=viEIv ik EF
= 7:3)% At By =4, 5, A4 1A 1.52 g(5EF 4802 LAt
Aol AR NS ol ST emA, & Tl JtEnkE fRAF 18 whgo s dojd 4 i,
[2A]el] 24]

AN E, B ouge EnE fEAe] d 924, okdsl TR (7002 tehlelAE 3-(N-[o-
(4= D 2D) 72 ik E-3- |-N-s dohv] 12 }-9-(4-w] S D ) 7h2 ek % (9FF: BOZBCADS) T ol THB‘M
g,

[7-==4] (70)]

N N

J

(A 1]

9-(4-vHd )7t ENES] A el diste] Adweit.  9-4-HHd ) FrERES] A4 AAIE ol 2
(B-Dof] YERT.

(4 (B-1)]

“ »
C
g (B-1)
O Pd(OAc), tBuONa, DPPF, qaa N
-

4-p2wn|Ed 12 g(50 mmol), 7FEwWFE 8.4 g(50 mmol), ZAF ZEkgE 230 mg(1l mmol), 1,1-H]2(TdldE
)24 1.8 g(3.0 mmol), @ YEF-tert-FEA= 13 g(180 mmol)E 35 ZT~Fo| Y, 1 A3
o] BA7E A4 A ve, oAl g4 A 80 mlE sk, €71 vk, A E97] o
A 120C = 7.5A412F 7FE wRkelgith. Wk FR %, o] g () EFA ¢F 600 mlE Hrbeta, oA
S E2E4, &Fvy, AglolEE Fale] 29 oJFHeitt. dolz oFf S FHsta, of7)d s HUls)
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[0614]

[0615]

[0616]

[0617]

[0618]

[0619]

[0620]

[0621]

[0622]
[0623]

[0624]

[0625]

SEE361 10-1324755

>

3 AARSE At ol AL dsti, FAE FFEa ARAA, TP Bke] 9-(4-uFdel)st=nE
14 g(57& 87%) AUt

[&A 2]

3-HER-9-(4-H¥dd)7tEnEe] P4 el diste] dwWdn.  3-HER-9-4-dydd)stEaEe] 94
AAZ obeje] 4 (B-2)o] vhEhdL).

[#] (B-2)]

s
(B-2)

9-(4-vsid D) 7hEnkE 3.1 g(10 mol)S S=EF 100 mlol &3fA17]aL, 7)ol N-
g(10 mmol)& 3] H7pskgick. 1 E@EE R4 k) W

2k uladlES Hrlete] B8 AAS T st RS FEaa £Ye)
3-HER-9-(4-H|Fdd)7FEnLE 3.7 g(5& 95%) S AUt

[&A 3]

Br

3-89 5-9-(-uA D) EukEe] G4 Puel thate] MBAT. 3-20E-9-(4-uA ) FEnEe] B
AAE okelel 4 (B-3)el Lhehct,

(2] (B-3)]
()
NIS
— O (8-3)

N N

o0

9-(4-01 A DD 7H=HHE 3.2 g(10 mmol) &, WEAF 200 ml, EFSN 200 ml, 2 D 50 mle EF Sl §
AI7]aL, of7]o N-fe=sutoln = 2.3 g(10 mmol)S 3] H7lslit. 7 E3dES FERH24A1 4
%) wukk e B oSkl JEF £89 ¥ 93 JEF S0z AFstAr. o7 it vlade
A7ketel && Ak AHste] o el & w5, oAE 9 A EFeln, 2

o zAbe] 93] AAASEATE. o] AL oTEte] AR ATt o] FALE FHEa ARA AT oA
Burol 3-2 0 =-9-(4-H| s d ) 7tEntE 4 &

O~

> do o

(A 4]

N-[(4-11d ) 7k2ntE-3-A |-N-Fdotrl (eF: BCA)Sl A el tiste] Aweet. BCAS 38 AAE
obele] 4 (B-4)ol jepdir)
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[0626]

[0627]
[0628]

[0629]

[0630]

[0631]

[0632]
[0633]

SEE61 10-1324755

(4 (B-4)]

N Pd(OAc),, tBuONa, DPPF, 3412t N (B-4)
Br 5
3-BERR-9-(4-vlHdd)7tE8E 3.7 2(9.2 mmol), FAF FEE 63 mg(0.3 mmol), 1,1-H](HHdXE2T]%)
H2ZA 330 mg(0.6 mmol), B YEF-tert-FEA= 1.5 g(15 mmol)S 3% ZetAFe] Y, 7 Zex~H9 &
A71E A4 A oS, olzldd &9 AU 20 nlE H7tsta, €718 dett. I o, of7]ddl obd™
9.3 g(10 mmol)& 7l A #97] stollA 130T E 4% 7k wakelgich. wkE F5 5, o] @&
of 2(#) B4l oF 300 mlE H7lstal, o] E¥dES L=, &dFny, AolEE Falo oqFsigr. A
oAzl AFNE FHatar, of7le] S HIMe oy, 25T o AEAFTE. o|RAE AFsta, JAE A
o)

ZAIA, TR B N-[(4-vHd ) 7tEnE-3-9 ]-N-7do}F (BCA) 3.5 g(F& 93%)= LUTH.
(A 5]

3-(N-[9-(4-11 7 I &) 7h2 1} -390 | -N-sf W ohv] 1= }-0- (4w A I D) 7= k% (P 1 BCBCAL S 4 il o
sfo] Mwdch. BBCALS T4 AAF okelel A (B-5)ol Lhehdr).

(4 (B-5)]

N

9
o0 .

N N N (B-5)

Pd(dpa),, tBuONa, P(tBu); 3 at@ Q O
b <
3-89 E-9-(4-HFHdY)7EntE 3.5 g(7.9 mmol), N-[(4-H]FEdY)7t=ntE-3-g]-N-Hdo}7l 3.3 g(8.0
mmol), H]A(HdAgdolAE)Z25(0) 230 mg(0.4 mmol), % YEF-tert-FEA= 1.2 g(12 mmol)E 3=
ZehaTo] Ya, 1 EEaTe] BHVE FAZE gAS vg, o Ad ¥4 AW 30 nlE Hrista, 871E
galdct. 2 oL, of7le] Ed-tert-HFEH¥Y2F 10 wt%e] AAF &N 1.4 ml(1.2 mol)E H7EH Y. HAA
2171 kel A 110CE 3A1ZE 7FE ksl Wk 8 3, o] detdd (i) E5F<¢ oF 500 mlE #H7}sh
I, o] EFES F2A, &FuL, AelEE T3 TEsto], Agvt A
23 AzneEalgy(EFd:34 = 111)E ALEske] = a, ks e o
S, 2T o AEAFT. TP FEl 3-{N-[9-(4-v]H < Y) 7t 2 8}E-3-A |-N-3| d o} 7] 1= }-9-(4-1] ]
Jol)7leulE (b4 BCZBCAD) 1.1 g(42% 19%)0] Qolgth. NRQ dlolHE ofglol UERATh. H-NMR(300

MHz, DMSO-d); & = 6.86(t.J = 7.2, 1H), 6.94(d,J = 7.8, 2H), 7.18-7.24(m, 4H), 7.30(dd,J = 8.9, 1.8,
2H), 7.41-7.54(m, 12H), 7.70(d,J = 8.4, 4H), 7.77(d,J = 7.2, 4H), 7.94(d,J = 8.4, 4H), 8.06(d,J = 2.1,

oH), 8.12(d.] = 7.8, 2H). H-NMR XHEEZ %= 73(A)e] YEUII. % 73(A)elA 9] 6.0~9.0 ppme] F+& &

g AL = 73(B)o] LERAITE.  C-NWRQ] H]o]E]= ofefell vbERWITE.  CC-NMR(75.5 MHz, DMSO-d): § = 109.6,
110.7, 117.4, 119.4, 119.7. 119.8, 120.5, 120.5. 122.4. 123.7. 125.0, 126.2, 126.5. 126.8, 127.5.
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[0634]

[0635]

[0636]

[0637]

[0638]

[0639]

[0640]

[0641]

[0642]
[0643]

[0644]

SEE36 10-1324755

128.1, 128.8, 136.0, 136.9, 139.1, 139.1, 140.6, 140.8, 149.3. C-NMMR XEZ % 74(A)o] bEUls
74(A) A2 6.0~9.0 ppme] FES e AL = 74(B)ol v,

o]zl BCzBCALY] tldte] A 1~3o| A e} 72 o=z dF% S4-A1x & B4 (T6-DTA) S dsiet. <&
2)(

Al .
Aol -2} FAF23AF AF, T6G/DTA 32005 AR&ste], A #917] el 10T

F% 24-A4 4 24% A YT
/mind F& £EE G BYS SR, 7 A%, FFI e wA(IEY PR, 34 A A9
ol ojsko] 956 olakel Fabol B L A Shel A 425Tol AT

AAE FAE DRF AR (DS (FZL APA| Pyris | DSOE AHgate] el dol3(Tg)& 483k Al
4o<:/f4 HER -10CEFE 400074 7hEe §, 40C/29) S22 -10T7H BZAAZAG. 2%, A
10T/9] $E== 400C7HA 7Fdste], &= 759 weldl DSC AHEE j9lnt. o] AFEd]| o]atu, BCzBCALS]
Aol (Tg)ol 137°Cl 2ls & = vk, whehAM, BCBCALS %2 @) delds 7 sl= As &

°of FAAA, g3 Uehil= 594 JA7h HelA @it

¥ do WU A

.—Q SR rO*'

, BCzBCALS] B

V-550)& Ahg-st 3
Ei Aol Fo AHEHE MhHE = 760 YEpdth, & 76014, 5 ()& Hehfa, $5L F%
Ho F4 92 BCzBCALS] &<l &9 A 395 mmo] vk, E3E, BCzBCAL
e WF AAEHS = 77 dEpY. = 77, H5E ﬁmunm% vehfan, $52 8
(el aeh)E vepdth, Ao 233 932 BCzBCALS] &

¢

e
o

EI-[H

g0 F5 AAEYS © 760] etk SRol, A9]-7bA B3 BEAASCOA
A Wl Wi, 71 g9 F5 AHEY(] sAEPo Ry

32 R
i)
>
il
fr
R
oo
2
o o
%

[e2

ru}mn/gj
du 1o

© 1o
mv)
Ho
Ll
i
o,
o)
Kuf

o

32 o 1o 1
—1[\1
@, -
oo
12
lo
oﬁ
o~
&
=
=
2
)
N
=)
)
w
&
o
=
2
o

R

TS, BCzBCA1S] whute] &4 ~HEFS L 780 yEhditt. S =, Ae-7HAl 3 FEA(JASCOAL A%
V-550)5 ARSI, AlEEA, wEke Ao s Qo Faetar, 1 wtule] F4 AHER (0] AFERHOR
FE A9 FF ~2FEHS WMthHE & 78 YERTE. & 78A, FFLE I (mm)S HERNL, THLS &
FrE(dele] @9)E vebdt.  Hdl FF TS BCzBCALS] uhehe] A 9- 318 mme] k. g BCzBCAM }
gto] W ~#AENS & 790 yepdth. = 79914, FFS S (m)& YERL, T5E @F FR(999
9GS vehith, FHo 2 wbgS BCzBCA1S] vheke] 9 445 nm(o) 7] wp: 318 nm) ©] AT},

TS, Wb AEfell A o] BCzBCALS] HOMO 91 % LINO +=91& S48tk HOMO &9 w2 Fdar 3734
(27 A)71(F) AE, AC-2)E5 AHgste]l AT o3t THES s Fof goe= ﬂ*&% =224 dojrt.

[e=4 [e3]
b, LUMO =919] #h& X 7804 e] whute]l 54 A (edge) €& oUA AR 3L, o] &5 AA 9 #H& HOMO
o] zholl 7RAtslo g dojxt. 1 A¥, HOMO <=91<F LIMO +=91= &4 -5.14 eVQ} -2.04 eVolgltt.

MY FR
f o
o

[AAle 25]
B A A s, e gtEnkE A A oZA, of T2 (TDHE YEh A= 3,6-H] = [N-(1-1}
IE)-N-(9-#d7t2ntE-3-d [o}n = ]-9-(4-H| A d D) 7F2nE (FA: BCzPCN2) 2] 34d whiol diste] d™ 3t

(=4 (TD]

L N O

(A 1]

ol
3
»

3,6-0I MR R-9-(4-ul D)7k E] T Pl el HHET 3,6-tnER-0-(4-) DY) hEnE
o @4 AAE ohlel A (Dol vheknh,
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[0645]

[0646]
[0647]

[0648]

[0649]

[0650]

[0651]

[0652]

SEE6 10-1324755

(4 (C-D)]

() ®
e o

9-(4-m¥d D) 7FEnE 9.6 g(30 mmol)S, EF4l 250 ml, XAt o€ 250 ml, WxA 50 mle] &g gl &
L, o7le] N-HREFEMloln = 13 g(75 mmol)S M3 H7bskalch. 1 E3ES 547HI100A17H
AE) wke o, B3 He) YEF F8des AAFsta, Fiis EFoR T3
Ak of7lel Bt mtavleS AHrlete =& AZstaL ofFste] o as ATk o]
i pREke] AZRAZAT. ol XA Rl 3,6-TIHE2R-0-(4-v|dd)7t=utE 15 g(5& 100%)°]

'H-NMRS] ®lo]E]E o}#fel LFERATH.  H-NMR(300 MHz, CDCls-d); & = 7.29(d.J = 8.7, 2H), 7.40(t.] = 7.

(C-1)

1), 7.47-7.56(m, 6i), 7.67(d,J = 7.5, 2H), 7.81(d,J = 8.4, 21), 8.20(d,J = 2.1, 2). H-NMR AEZ
80(M)l theh i, = 80(A)el A<l 6.0~9.0 ppne] RS HUj AS = 80(B)el viehdth.  C-NIRe) dle]
B olelol tbebdith.  C-NMR(75.5 MHz, CDCl-d): & = 111.6, 113.3, 123.3, 123.3, 124.2, 127.2, 127.3,
127.9, 128.8, 120.0, 129.5, 136.1, 140.1, 141.3. C-NR ZEE % 81(A)o] Uehli, = 81(A)eNA 2]
100~150 ppm®] & ghgk A& &= 81(B)ell vlERHTE

[eA 2]

3,6-9 2= [N-(1-LFZ 8N~ (9-5 D 7h 2 uhE-3-2D ok vl e ] -9-(4-w] s ) A2k (93 BCPOND)Sl B4 3
o tahel MWt BCPONZE F4 AAE eldle] A (C-2)el vehuc,

(2 (C-2)]

C
gﬁ@ 't

N
T e G L

(€-2)

L

(0) 580 mg(1.0 mmol), Ed-tert-FEX2H 10 wt%e] 4 € 6.0 ml(3 mmol), ¥ YEF-tert-5F
3.0 g(30 mmol)S 35 ZTp~To Y, 71 ZF~T9 BEYUIE AAE UAS ts, oA &4 3449 10

3,6-tHE2R-9-(4-vl#dd)7t2ntE 2.4 g(5.0 mmol), PCN 3.8 g(10 mmol), H|Z= (Tl dlotAE)Z et
EN=

mlE H7betar, @7]E Wepgik. 1 v, o] EFES 130TE 1247 7kl amkeigivh. whE TR §, ©f
detelo] () EFA oF 550 mlE H7betaL, o] £¥d=S EEYH, ¢FUY, AfolEE Fst ot
U Aozl ojiels FHate], Ayt A Zd ARvEII(EFA: A = 2:1)F ARESte] R %él%
dALt. olRE FHFIIAL, NS %ﬂa o5, 25l o5 A&zt dE& £l 3,6- Hl*[N
ZE)-N-(9-H 972 rlE-3-) ol = ]-9-(4-H| A d D) 7k2u}=E (FA: BCzPCN2) 2.7 g(5+& 51%)°] <

MR dlo]E]Z obefo] vFERATH.  H-NMR(300 MHz, DMSO-d); & = 6.88-7.67(m, 45H), 7.76-7.79(d.J = 7
AH), 7.84-7.86(d.J = 7.8, 2H). 7.97-7.99(d.J = 7.8. 2H). H-NIR F}EZ = 82(A)e] JEUlI, & 82(A)°l
A1e] 6.0~9.0 ppme] -3

13

gujak AS = 82(B)oll LERATH  CC-NWRS] dlo]E]E ofefe] pebdith.  c-

o
g
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[0653]

[0654]

[0655]

[0656]
[0657]

[0658]

[0659]

[0660]

[0661]

[0662]

[0663]

[0664]

[0665]

[0666]

SES06 10-1324755

MMR(75.5 MHz, DMSO-d); & = 109.3, 110.1, 110.5, 113.3, 113.3, 114.5, 114.6, 119.4, 120.2, 122.0,
122.2, 123.1, 123.2, 123.3, 124.0, 124.7, 125.2. 125.6. 125.9. 126.2. 126.4. 126.5, 127.1. 127 .4,
127.9, 128.1, 128.7. 129.7. 129.8. 134.8, 135.8. 136.1. 136.7. 136.8. 138.8. 139.0, 140.4, 142.9,
143.3, 144.8. C-NIR REEZ % 83(A)e] U, % 83(A)olAe 100~150 ppme] HES Fojar AL &

83(B)oll YERWITE.

doJ 7l BCzPCN2ol thahe] A Ald]l 1~40) 4 dF =4-A21 9 B4 (TG-DTA)S P, <
T S4-Az2F & EAERI( A2 3| AL ASE, TG/DTA 32005 AF&3ste], A4 #97] skl 10T
/mine] T £E22 4 BEAS SASEY. I Ay, Y 219 AA(EEHE SA)ERH, 54 /A AlY
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