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A Aa-nEgs AEY aF oA AgEsE, Ry WA R
b1l 2 bh12= MZ ZgHoz 1,2, 3, 4, 5 L 6 Fo|A] Mesa;
Lo X8 = HX3E GGt HAIEY IF 92 X3 & vA3E C-CedllHEZAIEY 15 FoA A8y
af,
212 0, 1, 2 2 3 FollA Aexa;
Yo & A7) 334 20 WA 2C F o] SR FAHE 7)o

V= F, Alober], n A4 AR AL NS OF

-F 2 Aloty] FellA AdEE Holw dur AfE, CCe¥Z7], n A A FHEL AEY AF R on

of

e

?_]_7(

Fa, GCo@d7], o Az 24 ddx AEY 25 % o1 AR A9 Aa-nd AEE 25 TolA
el
h -

o
1
ol
i
fru
N
ot
)
E
2
_>\i
iih)
bz}
ox
%
iy
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21 2 c22¢= N2 EYHoR 1, 2, 3, 4,5 L 6 FoA MelEa;
X2 G A3, N(Ry), 0 2 S FodlA] Aesa;
XpE G A3, N(Ry), 0 2 S FdA] Aesa;

Xos @Y A7, N(Ryp), 0 2 S FodlA] HAe=a;

Ay WA A2 M2 58 oz, o A& AR do-vd AE 2a FolA desa
Rop A Ry A& FHACR, A3 AOIE, 2, 54, G227, n A 234 da-ngF a9

5, NQDQ) 2 -Si(Q)(Q)(Qs)s

FTa, 0 CereA7], n AA ZEAd HAAa-vshg AlEE 25, -NQ) Q) 2 -Si(Qs)(Qs2)(Qs3) oA A9

He Aolw shiz A8E, © A4 APY AEUER A2 2§ 2

T
A Aolw sz AE, 1 A4 AN Aa-vg A28 aF s ddHe dojw sl A8,
v AR AR Aa-veg A2E 2§ FolA AduE 4] et 248 Ry WA Ry F ahtE AF Al

hie
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Eola; 7] 8484 2BS] Ry WA Ry T dtubs ASE AbelEe]ar; 7] 318h4 209 Ry A Ry T s 2

3 Aol oL

b21 WA b23& M= EgAom 1 2 3,4, 52 6 FoA HAeix

jus)

Lo A8k = A8 GCo7tBAIEE 25 B A8 5 vA8E C-CudllHZAZY 5 FolA d9H

5

aL,

a3l 0, 1, 2 @ 3 Fo|A Mex;

Ryy WA Ry AZE HSHAHOR | F4, 54, -F, -Cl, -Br, -1, 3|=F247], Aolwr], UERY], ofujw7],
opviliy], SlERY), SEaEs], ARRANs] B oo o, &E1Y] E: ool 9, S| E: oo
o, A EE VAR (CRAY]), A EE AR CCuRALI), AP EE AR (D19,
A8 wE 0ASE OCuRIAY), AB e WARE CAZRRAY], A8 EE WA C-CodlEl2A
2297, A Bt wABY CCAFRAALY], A8 EE ANBE (-CAHZAZRAALY], A

(R
fuj
to
N

E= HAEE C-CeotE 7], A$E = nAIShE CCoobES5A17], A8 E= nj ke CeCooot 2] &
T HAEE CCeallEl=ebd 7], A e HXSE F v-8S 908 a5, A8 £ dXSE b
H- 3 dHzS5dvd 25, -Si(Q)(Q)(Q), -B(Q)(Q), -NQD(Q.), -P(Q)(Q), -C(=0)(Q), -S(=0)(Q.),
-5(=0),(Q), -P(=0)(Q)(Q2) R -P(=5)(Q)(Q) Tl A= IL; Ry WA Ry = ABH o2 M2 Afsto], A

3 m= A CCo7tHAI 28 215 He AE e HASE Gl HZAZE 1§ 4T + 9l
b31& 1, 2, 3, 4, 5 & 6 FolA Ae=ar;

Voo B Yooiu ME FHAHSR, -F, -Cl, -Br, -1, A& E= HXgE CCodd7], A& = HASE -

Cood=A17], A%k E= vk CoCoobd 7] R A8 s BASE CCootESA17] TollA deisar, v, 2

o

Vo= A A2 (optionally) M= Agete], A& L= HASE GCo7tRAEY I T A& T HA

d CCodllHzAEY 258 AT + 3,

Q WA Qs Qu WA Qs B Qu WA Qe A& SHHOR, F4, T4, -F, €1, Br, -1, 3=547], A
olx7], YE=RY], o], s|=atA 7], sl=etzxr], GCeo¥Z7], CCoZNE7], CCu&71d7], G-
CoE A7, CCAEREZ7], GCualHIZAZZLZAY], CCAEFREALE7], GCodllHEASELEAE Y],
CoCoool 271, CoCoool 22171, CoCooFEEI 7], CiCollHlZ o} 7], C-Cop3l BlZ oL =A] 7], C-Cop3ll Bl 20}

B o7, 17} H-W& S9udk a5, 7 H-ES s ES3TE au, vEldr] B Eelldr] Sl A

s o AAskel AR Aol Eoltt,

dE 501, 7] &4 1 %, Ly WA 25, vZzgd aF, dAdd o5, gE OF, EFedd e,
Egdd O, AdEA a5, dold g, Aol 2%, A-EY a5, EFed aF, M OE,
Hlzse 25 2 iz e aE; 3

T, CrCed27], #d7], medr], geidr], v=dr], sdENdr], Eudeadr], AstelAdr],

EFeHdr], EFeddr], JbEdr], Huziebdr], HuzEesdr], MxsFeddr], WaviukE

471, AxuzEFedr], WxuzEEedAdr], duxETeddr], HHzshtEdr], turEFebd]

5 A7) Telld dEE Aojm shtm Afke, WAl a5, UZEd O, ddd aF, gdE
A E, B s, ddEd aF, sold 2w, Aol aF, d™Ed aF, EF

FhkE OF, UdERFd a8 2 oize s a5 Fola Add £ glony, oo dAEE A

)
T

ol

, A7) sk 2 23 5 Ly B Ly AR FEFeR ) dAdl I, vEgd a5, ddd a5, oF
E

5, EFodd aF, Egudd aF, dYEA a5, Joldl aF, Aold aF, AEd aF,
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sd 25, Jvd 2F, 2 aF, g aF, Edold aF, FAEd IF, oaFAEd aF, 4
ZFEY OF, WxelAdFEd O, TEH O, YZHIY I, A5dd o5, ixFsdd aF, 7
UEd aF, AzAUEd aF, EF0d aF, JnE O, Uiz OF 2 guzged aF; 2

T44a, -F, Cl, -Br, -1, 3|=547], Aletwer], HE=RY], opvty], s=gAwer], d=gxer], -

CoA7], CrCud=Al7l, #d7], misldr], galldr], =7, sAidEddr], Egsdadr], AdolAld

71, EFedHdr], 2R, hEdr], "Uilzsiebdr], dixEesdr], WeEFeddr], Wxst

HEd7], WxuzEsebdr], dedreEeddr], yilzsFeddr], gilzsiuEdr], quzEstetd

71, duzEEe A7), dedudr], d=Ad7], deuAdr], denndr], Egoixdr], FA=edr], o
1,

AFEYE7], FAsgdr], olixdFmEEdr], UZEEUdr], A dr], AvEdr], oEFHdr],
opztFuLE U Y], ofAti Ml zFetd 7], ofAtHIRE| e A Y], tolAEFudr], HopAgtutEd Y], tofxit]
HzFeid7] 2 ooz E eddr] FollA Adew Hojw vz xge, WAl 1F, Jrzed a5, ¥
gl aF, tESA 5, EFeEE 5, EFUAdd aF, AdEA a5, goldl 15, Aol 14F,
AL 245, Fed 25, FYvd 25, e 25, Yo a5, EFelrl aF, Fud aF, ol&H

=Y O, Mx2FEd a5, dxeladEd a5, ZdEl a5, YZEHd a5, Andd a5, fEds
A aF, AYEY a2F, AxAYEY aF, 2T 1§, JME OF, UHEFd a5 2 oaxEed
a5 FolA A $ o, oldf dAEE Ze oyt

A& S0}, 7] 32 1 Wx 3 F, all, a2l 2 a3l MZ SgHoz, 0 2 1 Folr Add 5= glon}
olo] A= L ofr}.

s 501, 47l 34 1A T, Xu2 NRyp), 0 2 S ol Adesa;

X @ AL o oy, old AE= AL oyt

g 5°1, A7 3 1A T, Ay R Ape AR sd€des, WAl a5, vzgd a5, FFA 5, Jht
Z I, UilEFE 25, UixEed e, dxEFed aF, WxhkE s, IRYUZEFSE a5, W
ZUZEHeH 1%, JdERIFed 5, JIEE/ME O, dERuHzFd a5, dezvdze e
O, JHEEFeR a5, dulerhbE u, ddxevilzd 25, duletdzg e a5, MxFes
Z220d OF, MRFHwIhE OF, dxFelegilzFe OF, dxFelegize o a5, WEE:
7o aF, HEEdwstE 2F, AxEH ez Fed 1F 2 X eriEEd IF FolA A
g 4= glov, oo dFHE AL ofrt

dg 5°l, 47 s34 1A T, Ry WA Ry M2 594z, A AlolE, 4, T4, (e 7],
271, w7, geldr), uEdr], ddEddr], Egdddr], AselAdr], EFedHdr], 7o
g7, FHrEA 7], HulzFebd 7], tulzE e Hd 7], HxEFoddr], LIESAL] =
HreurefFedr], dxuiereddr], tilxEseddr], qulzxrmtEdr], quzEFedr], Huz
EgeHd7] 2 -Si(Q)(Q)(Qy);: &

Ta, GCEZr], #d7], mi=#dr], "Hedr], v=zer], dAdEddr], Edudedr], AztolAldr],
EFeTHE7], EFeddr], /S, gulxseadr], iz eddr], WixEFeddr], WxshhkE
A7), WxUyzZEFedr], dxUyzEEeddr], tzEFeddr], tilxsmiEdr], tuyzEFedr],
Uz EE A7 2 -Si(Qs) Q) Q) TolA A8 Aol shvpe X3, #Ad7], w#bddr], gadr],
UzZgy], ddEddr], Egsdddr], agelAdr], EFedddr], TReddr], smEdr], ozt
gd7], thlzE eddr], dxEFeddr], dxshEdr], dxurEFfedr], Wz e dr], o
HeEFeddr], duzsinEdr], tuzeEfetdr] 3 quz e dr]; 3

Tra, GCEZ7], #d7], mi#dr], "Hadr], v=zer], dAdEddr], Edudedr], AztolAldr],

ERowdy], EFeddY], B, R, OuzEesds], AEETedds], WA
Q7), WEGZEFeds], MxdrReesdr], dueZTedds], UaeuEds], duEied),
JuZEE LAY 2 -Si(0) Q) Q) FNA A8E FHolw stz Agd, sdsl, wsds], Hado,

vz, AdEddr], EgudAdr], AztelAdr], EFedHdr], 27U, hEdr], vl
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ghd7], ez eddr], MxEFeddr], MxsmEdr], xyzefeidr], xyzeEeddr], o
HzZ2eddr], gulzsmEdr], duyzEe vﬂéﬂ‘”ﬂq3 Elomdr] FoA Adegs Hom sz
2%, #HAdr], \Edr], "Heldrl, d=dr], ddEdAGdY], Egsdddr], AgtelAdr],
LRI, TFddY], FhEYY], ixFgdr], duxEeddr], MxEFeddr], WxsE
A7), WizyUzZEFedr], dxdZEgeddr], fgHlxEFeddr], olzsmbEdr], duZEFedr]

d

2 HUEZEE| QHdY] oA AdEEs,

Riy WA Ry & s A9 Abe]Eo]ar;

b

Q WA Qs, Qo WA Qs 2 Q WA Q2 A2 SHHO R (- d7

71, HdEHEZ],  Edddadr],  dgelAdr],  EFddEdr], EFddr], FhEY],
ﬂﬂi%ﬂéﬂ ﬂ el ndr], HxEFoddr], Mxstis HlzyzeFedr], MFUZEE QY
q97], guizEFeddr], gilzsmiEdr], quzEFgdr] @ fquzEEHYY] FdA d"E 5 gle
G, ool @AEE AL o

g2 d=ZA, 47 34 1A F, Ry WA Ruv AR 59402, A AlE, 4, T4, H#HET],
od”], n-Z2F7], o|&x=ZEAY|, n-F 7|, o|AFEY], sec-FE7], tert-FE7], #HAdY], vjHdr], €
d7],  vxzgr], AdEGdr],  EFddr],  pmiEdr], gulxiFetdr],  oyxgesdr] o
=Si(Q1)(Q2)(Q3); &

1, @71, ml=d], gHedr), yed

—\—’

Saa, HWEr], odgr], n-Zea7], o]AZrdY], n-F"7], o|ANdY], sec-FE7], tert-FE7], L],
niEd ], Helldr), bzdr], ddEddr], &5 Qi‘é 71, 7R, dizirebdr], dulEE L d )
H-Si(Qu) () (Qup) FollA AdEd Aol shuz xgkd, sd7], vsdr], gedr], y=dr], AdEdd
71, EFLAUEY], JhbEd7], gilEsedr] 2 gixEeddr]; ¥

T, WEr], d9r], n-z2dY], olaxedY], n-§E7], olAaRdY], sec-HE7], tert-F97], Hd7],
lJﬂéﬂ ElEd7], y=Zdr], dAdEddr], EFeddr], Edr], dilEsebdr], vdlzE esdr)
H-Si(Q) Q) (Quy) FollA AdEd Aol shuz Xgkd, =d7], wsdr], gadr], b=ar], sdEddd
71, EFLUEY], 7HEd7], oxsetdr] 3 El‘%ﬂiEl A7) FolA ded Aol shuz Agd,
271, wEEr), BEldr), bdzdr], ddEddr], SFeddr], hbEdr], gizifedr] 2 gulxEe
A7) FolA deiEs,

Ry WA Ry & 3tUs 23 Alo]Eola

Q WA Qs, Qo A Qs 2 Q WA Qe A2 SHAORZ, (-C,o247], #ldr], vzdr], gidr], v=d
71, AdEADY], EFddY], hEdY], gulExFetdr] 9 gixgHeddr]; FdA dud & o
olo] A== AL ofr}.

e Sol, A7) B4 1 F, Yot -F, Aohwr], Wletids], slekds], Aegad], sevods), 2o
°W‘é7l, Az dr], olaFEddr], Axwddr], oaFAEddr], UYL, Ay, A&

97, SHAETLAEY], obAAEL], ot EF e, oM oYy, HopEFe Ay, o
ob7EAY], HobAtlzTFelds] % tolrnze e dr); 2
F 2 Aohe] FolA Au Ao stz AE, (G2, A, wsE], EeEs), e,
dEddy], Eddddds], aeteldds], EFeddds], EFeddr], AEds), duefeds), o
zEodYy], MEEFoAYY], MBS, MELIEFGYY], A2HTEGeA DY), TNRET0H
971, guzsuiEdy), duseifeds), duseeesds], seuds), seds), deads), v
MEds], Edebqdr), Ameds], elawds], Aweds), olaAw/], eI LY, A%y
W), RS, oLAEE ANl oblE Y], oA R, S MEE 07l TlobE
Fod97], HobdahE], deldtizfeds] ¥ tepdrinze esdr); 2

FHa, O CR7], AYY], sy, Esds), dzes), ddEdds], Edddedds), 2ekelddl,
ERowdy], EFeddY], B, uEFeds], OuzEesds], AEETedds], NI
Q7], WEGZEFeds], MxdIReedds], dueZTedds], UaeuEds), OuEied),
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UuEEE ey, wevd], Seds], detAd], seudds), Edepqds], Aueds], olad
sed7], Axeldr], oladAwelds], ey, Axseds], AvEdds), ob4ETeA], ob%
7], opgelMEFeds], ohAMEE e dr], HobAETedds], UolbArhEs], tob iz
Ferdzl 9 copduize oddy] FAA AuE Holw shtz M@, wvds], deds], A
970, Sevvds], Edebdds],  Aweds],  oladAmelds],  Aweds),  oladAmedsl,
GEEl U], A ds), AUE), obAETed ], obhER], oAt EFeds], oba]
MzE| QA7) HoptEFedds], HobdrhEs], tobdrafeds] @ deldrnze esddr); F
ol Aed 4 glovt, oo @gEE A ohid.

e dz2A, A7) e 15, Y -F, Aleker], deydr], dxdr], deuAdr], derydr], E

globAd 7], FAzmeldr], olaFwmddr], Amedr], olaF=edr], dzEudr], FAxdddr] # A
€7 R

F 2 Aloly] FolA AEl® Hojx sur XgE, vdr], ogr], n-ZRH7], o]AZedY|, n-FE7],
olAaNEY], sec-F€7], tert-%97], #Hd7], n#Hdr], €Iy, dzEr], ddEH L], T,
FhkEd 7], gezFedr], duzeeddr], deddr], dexdr], deaxdr], dengdr], Ego}
A7), AmEdr], olaFEedr], Axgdrl, olaFEedr], YyZEHUYY], FAxiedr] 2 AUEe
g47]; 2

T, WEr], Jddr], n-22287], o|axedY], n-Fd7], o|aRdY], sec-FE7], tert-F27], AL,
g 7], Hedr], yEEr], AdEYdr], EReddr], hEdr], oixFedr], oz eddr],
deydr],  dHdr], dEuAdr], duiddr],  EdopAdr],  FAmEdrl,  oladEedrl],
A7), ol&F=edr], »ZEHAYEY], Axdedr] 2 AvEdr] Sl deE Hojx sz A
g€, dydr], dsAd7], dduAdr], denndr], Egobxdr], FAmedr], olaFmddr], s
g7, olaF=edr], UdzEgudr], FAxdedr] 2 AvEddr]; Sl Addgd 5 gloy, ol A
e AL oftt.

AE Eof, 471 A 1 %, cll B cl2e 19 & Aoy, ofd A= AL oft.
g 5ol, &7 34 24 WA 20 T, X2 DY Aol X @Y AFolil; Xp2 @Y AEY 5 e

i, olel @AEE AL opr),

2)
=7 O, JdERME O, dERY
o

MEFD OF, AdszouzHed 1§, AuwIrod oF, ddwsllE 2%, ddeouzFd o§,

QelnrlMzE oM 1%, MEFeETod 15, NEFeshlE 0F, NEFeetNERd 1§, NE
Fehetize o 05, AxddnErod 1§, NaHdwslE 1F, AEuenruERd 1% 2 W
ZEo T MEE oA 15 FolA A 4 glovt, old] #EHE Qe ok,

Q ANl oA, 37 BEA 2 F, Yl 37 B84 22 EAHE 71D o), ool @AHE AL
ohict,

oA Sol, 7] S 2 WA 2 F, Ry WA Re® ME BUAOE, AF AIE, Fa, F4A, C-Ca%

2471, Ad7], vEdr], geldr], vzer], ddEGdr], Egudadr], agelAdr], EFdEHE],
EFeudr], JHELY], dilzserdr], gz e dr], dxEFeddr], WlxsmiEdr], Wz
Fetd7], WlxyzEEeAdY], HilxZFeddr], tilxsmtEdr], dquzEFedr], tquzEedd
71, -N@Q)(Q) F -Si(Q)(Q)(Qy); &

TTA, CCEA”7], =d7], nsdr], "Hedrl, u=zer], dAdEddr], Egudddr], AgtelAdr],
Z2oqEyy], BRodds], JNELs], duEFds], Uz, NEETEedds], NEsus
d7], WizUzZEFedr], dRUZEgeHdr], quzxEFeddr], tduzsmiEdr], duyzEFaE],
duzEHeAI7], -NQ) Q) 2 -SiQ)(Q)Qp) oA A™8E Aoz vz X3d, #Hd7],
g7, gHldr], b=zdar], dAdEddr], Egddadr], agtelddr], R dY], EFeHd],
ulgels), CzFeds), iz, METedds], MasnEes], MalTEFeds), uz

i)

e}
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UzEE o], tixEFeddr], dulzsntEdr], quzEFedr] @ fquzEgeddr]; %
FTa, G227, #dr], ¥adr], "gadr], =gy, dAdEddr], Egddadr], AgelAdr],
Ry, EFddr], mEY], gilEFetdr], gulxeesdr], MxEFeddr], WxsutE
d7], Wiz eEFedr], MxUZEE A dr], fqizEFoddr], gulxsmiEdr], duzEfFedr],
guzZgeesddr], -NQuw)(Qw) F -Si(Qu)(Qu)(Qm) ZFolA Ad8d Hojx shu=z X3d, #Hd7],
HFEgd 7], gHadr], vzdr], ddEddy], EgdAdddr], AZtolAld ], %—Er gdedr], ‘é—ariﬂﬂ‘éﬂ
i), ClEFed], aEE oA, MEETe s, WA R, WG E R,

Uz Egeddr], gilxEFeddr], ouzsmiEdr], ‘:]‘/}Elzmﬁﬂﬂ"éﬂ 2 CUZEE L] '501]/\1 ﬁ
gy Aoz shuR X 3d, #Adr], uddr], gHadr], =g, 1%5311%7] Egiddddr], oAl
d7], EFeddHdr], EFoddr], JEYT], owlxdF 3}47] gz ewdr], MxEFeddr], Az
FHirE %_'7] HzxuzeEfgdr], dxuzegeddr], gixEFeddr], tixsmtEdr], YuzERe
d47] 2 YUz EEH Y] FolA HdeHy,

871 3k8HA 2A9] Ry WA Ry & Shubs 29 Abe]Eojar; 7] 318k4 2BS] Ry WA Ry & Stk 28 Abel
Eolar; 7] 8484 209 Ry WA R & Shrbis A AbolEe]aL;

Q WA Qs, Qo WA Qs 2 Qy WA Q2 A2 SHAHO R, (=G24 7], #id”7], vsdr], gidr], v=d
71, HdEHdZ],  EddddEdr],  AgelAdldr],  EFdHdr],  EFddr],  ImEY],
Z%ﬂ I

gulzFeld ], gzl eHdr], MxZFoddr], wxIat E5F
g97], giizEFodd ], yizsmiEdr], duyzZeEFedr] 2 tyZEE Y
i, old A== AL ofyt),

o2 o224, 7] 88k 20 WA 2C F, Ry WA Rye AR S5HHSR, AF AlOlE, Fi, T4
Her], dEr], n-Z2d7], o]lAx2dY] p-HE7|, o]afEY], sec-HE7], tert-F87], #Hdr], nAd
71, "Heldr], dvzEr], #HdEdr], ZFddr], JmiEdr], uwlziFidr], gulxelesdr],
-NQ)(Q) E -Si(Q(Q)(Qy); X

By, MEGTEE o
|

FolA AeE 5 gl

T, WEr], odlgy], n-X 28 7], o|AXRAY|, n-FE7], o]A¥EY], sec-FE7], tert-FE7], H7],
HiEdr], gadr], yzer], ddEddr], EFeddr], JEdr], guziadr], gdizgeddr],
NQs) Q) 2 -Si(Qs)(Q)(Qs3) ZFolA Adld Aol U= g, Hdr], vsHdr], "Hildr],
vyrzgr], AdEHdr], FFddr], JEYY], gilEFedr] 2 guzgeddr]; 2

Foa, Wer], dq4d7y], n-Z297], oA 2dY], n-Fg7], o]AREY], sec-FE7], tert-FE7], #d7],
HHdg 7], gHedr]l, U=zEy], ddEddr], ZReddr], 7mEdr], guzFabdr], guze esdr],
NQ) Q) F -Si(Q)(Qe)(Q) ZFolA Add Aol =z XFd, Hdr|, vsHdr], "Hildr],
yxey] dAdEdEr], EFeddr], JEdr], gdilzFedr] 2 gulzEudr] FolA deE Ao
T sz X3d, #Adr], biEdr], "gadr], yxer], ddEddr], EFeddr], JmEY ], gz

gbd7] 2 yulzE g r] FolA AdEEs,
71 sFekA 248 Ry WA Ry T Shbs A AbolEolar; 7] 8tk 2BO] Ry WA Ry & stk 2 Al
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Ry WA Ropp> M2 SO, 7] sheba] 20242 FAH= 7], A8 £ vA3E GG 22ed7], A
& E= HAEE CCodlHlEAE =AY, A% E= ARk GG E2eAd7], A% T Ak (-
CodlHlZAZ2LAd 7], A& = HASE CCootE 7], A Ee HAISE CCootESA17], A8 = v
A1 2hel CoCoobdEl 7], A8 = A3k G-CodlElZobd7], A = WAghd 17F w33 S3ohsl

g% 2 XE EE vXEE Ut u-w1ES SHEFETE a5 FollA AYHE, Ry WA Ry T Aox S
U= A7) 38 20202 EAE = 7)o aL;

Xo212 N(Rozs), C(Raozs) (Reng), 0 R S FollA] A= a1

Root WA Rz A2 HHACSR, AF AolE, 4, 54, -F, Cl, -Br, -1, 3|=547], Al¢twr], UE
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CorCood71d7], AZ e HXEE C-Ced A7, AZ s HX3E G AE2Yd7], X3 Ee vX] 3

H GGt ZAZ2LA7], A8 e BAEE GG 22EAE7], Ad £ vAEE G-l HEASE
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dE Eof, A7) 384 202 F, Ry WA Rz A2 5HHoZ, A7) 382 20202 FAIH= 7], #d7],
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=Si(Q31) (Qa2) (Qzz) E -N(Q31)(Qze) FolA ABlE Hojm stz X3kd, #Hdr], v dr], gadr], Agdad

71, ldd7], w=dr], okzedr], #dLudr], AuAdr], omuEZEr], EFedr], Avol2-HEF
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-1, Not7], C-Cpo@ZA7] 2 C-CoplZ A7 ;

Ad7], ml=Edr], "HeEdr), byzer], ddEdd”

ﬂﬂ%ﬂéﬂ,lﬂﬂﬂéﬂ =TFLTHEY], EFL

dd7], 7hbEdr], gElzsFadr], s Hﬁﬂé] Hzsfeddr], MxsmiEdr], Wxyzestebd
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A7), "dzxeodday], gdulzFetddy], guze s ddy], WxshmlEday], ouzshbiEdar], oy
ZAZdAY], FEgday], ontEdy], dEELdAY], EopEduly], olirEolEdwY], FAELUA],
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[0425]

[0426]

[0427]

[0428]

[0429]

[0430]

[0431]

[0432]

[0433]

SIHS3S 10-2020-0076817

o] FALEY Y], EloltolE ], SAltolEAdAY], FAHAHAY], AYutdAr], A dAr], Ego}
A7), Ay, olaFmedAr], WxFEedAr], ZgaxdaAr], Yo dlr], F5ied
A7), AGEELA7], AEgdAr], AdEUdAr], olaguddr], AdEEHIANY], Avxdr], #
Folu|thEY 7], o]aWlzEolEd Y], WMESAIEAAY], o)AMlESALEAAY], EgolEddly], HEHGE
A7), olmtiza g oidaly], ojwttxIgntjdy] 9 ofxFtutE A7)

Ao}, olo A E L ofyrt.

< T
o2 AAde] w2, Ad7] 384 601 2 601-1 5 xel ¥ xebll WA xe613& A= SfHo= 0, 1 =

T 2 dAde] w2, 4] 818k 601 F 601-1 F Reon 2 Renp WA Rep A= 5HHo =,

A7), wEdr], gedr), bEdr], EFeddr], svolr-HlEReddr], xEFeddr], UilxE
FoUd7], dAGEULY], dEALY], EFFEUEY], EAdAET], doludr], AztolAdr], AL
971, dEd ], ATl e ], Besddr], skl shbEdr], dedr], olaledr], Wx
Febdrl, WzEesdr], dulziebdr], gz esdr], dxrhbEdr], glzribEdr], oieds
7], dEYdr], omgEdr], dELY], HolEdr], olinEHoELY], SAELT], o|HFAELY], Eleoty
obEA7], SAHHeEAY], ALY, denndr], AuHdr], EgopAdr], FAmeldr], olaF=ed

=
71, MxFAsddr], ZEEAEY], dZEIYdr],  FAxsdedr], ﬂ%%ﬂ%ﬂ, AlEeldr],
AGELHL7], oladydr], AGEZEY], AALr], WxonrEdr], o
E47], olaWlESAEYY], EdelEdr], HEZEYLY], ovvzyydr],

7HrEd 7
FT4a, F, €L, Br, -1, S|=547], Alejwy], YERY], op|twr], d=eiAwr], segtzr], (-
CoA7], C-CuEFAI7], 7], v# 7], Hadr], d=zdr], £50d497], Avol2-uEeeddr],
EFeddr], HuzEFeddr], ddEddY], tEAEY], TRedEEr], Eguidedr], sojud
71,

LN

Fo
7, AetelAdy], Addds], Aekds], AxAgs], AeAEs], Besldr], Fehdrl, e, 9
7], elaAEYs], MEFeds], NEEedds], guzFeds], duzeesds], NxsuEds], o
2AHEYY], HURAEUY], ALy, olMTEUs], AeEUY], EHotEus], oliEotEl,
1 el&AEdl, ﬂ%ﬂ@imﬂ A obEY], detAdr], dAuivds], setdr], Egetdr],
Aweldr], oladEedr], NaAEdr], Tgedy], Jreuds], Asdeds], AtEeds], A
=g, ﬂL_ﬂﬂéﬂ fzgvds],  AGESHL/],  AWAds), AzeutE,

N e
b
>~
>
N
o,

N

ojaMlEEolEAY], MESAIEAY], o|2MESAIEALY], EdfetEdr], HEZSELY], ovtzyydr],
1ﬂ454ﬂﬂﬂéﬂ HoopATHEELY] TolM AdeE Aol stz Ad, Hdr], nisdr], gedo,
wzdr], EFeddr], agele-nEFeddr], MxEFeddr], guxEFeddr], AdEAEr], <
Eﬂﬂéﬂ, T, EgUdAEr],  delddr],  AftelAd], 1aﬂ%1 Hepsd 7],
A 7], e Y], Eeddr], k], hbEdT], dEdr], oladEdrl, ﬂéﬂ HEE L
A7, galEsedr], ddzEeddr], dxrhEdr], gizrmEdr], gulx % 271, dEudr],
ojttEAY], dELY], HoFEAT], olnEotEd], SAEAY], olEAED, QPH} A7), Ao}
=471, dAgAdr, FAgviddr], dEuAdr], Edekxdr], Fwddr], oladFmddrl,
HzFmedr], ZeaAdr], dzeeudr], F=sdedr], AvEddr], A= ﬂ%],ﬂ”Eﬂﬂ%ﬂ,@
2gydr], AdEE Y], AuAEr], dxzomugEdr], oMz oEdY], MESAEADY], oWl

NEU), B, AEdE), Sntasie o), ontEsle sl B o AEl; 2
=S(=0)2(Qeo1) Z -P(=0) (Qso1) (Qso2) 5

oM A

271 Qeor 2 Qeoeoll THSE A S H Ao 7|AQE vlE FF).
A7] AR FE GY9e dr] FEE ET1 WA ET36 FolA Aed Holx she] 3gdES E3s 4= gloy
ool BAHE AL ol
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[0438]

[0439]

[0440]

[0441]
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[0442]

[0443]

[0444]

[0445]
[0446]

ZIE3 10-2020-0076817

ET25 ET26 ET27

2
ET28 ET29 ET30
s -
geWSen
“

ET34 ET35 ET36

= A7) AR F45 F9L BCP(2,9-Dimethyl-4,7-diphenyl-1,10-phenanthroline), Bphen(4,7-Diphenyl-
1,10-phenanthroline), Alqs, BAlq, TAZ(3-(Biphenyl-4-yl)-5-(4-tert-butylphenyl)-4-phenyl-4/#-1,2, 4~

triazole), NTAZ @ TSPO1(diphenyl(4-(triphenylsilyl)phenyl)-phosphine oxide) oA A€¥E o= 3t

o FES 2T F A
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[0454]
[0455]
[0456]
[0457]
[0458]
[0459]
[0460]
[0461]
[0462]
[0463]
[0464]
[0465]
[0466]

5, JEF
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[0467]

[0468]

[0469]

[0470]

[0471]
[0472]

[0473]

[0474]

[0475]

[0476]

[0477]

[0478]

[0479]

[0480]

SIHS3 10-2020-0076817

Aedk vle} e §712(150) Aol A2A=(190)0] Wi FH o] Atk A7) A24d2(190)L AxF F9)
22X (cathode)d 4= d=dl, o] W, A7] A2HF(190) & EHZE G U5 VA= 35, T+,

=4 3EE 9 o]59 %% (combination)S AFES 4= v},

2O
RO

—

471 A2d=(190)2, HH(Li), 2(Ag), vavleOlg), &FvwAl), FrE-2iAl-Li), Z4(Ca), vk

%21 (Mg-Tn), Wbl #-2 (Ng-Ag), 110 2 120 FolX He® Hoj= shbe 2gd 5 glou, ofo] 4
H Qe ok, 37 A2AF190)E FuY AF, wEE 4T =t g 439 5 9
A7) A2AZ(190)E FAS BE Fx EE B4e) & 2% 0 $2E A4 5 Y

[ 2 WA 40 tiat A ]

, & 29 f7] W A22H20)E A1WEZ(210), A1A=(110), H715(150) 2 A2-d=(190) 0] 2FE = Z

TE 7TEE A3, E 39 f7] wF 2260 ALIRS(110), #715(150), A2d=(190) B A23FS(220)
of Adlm HFE FE 2, & 49 f7] BE 22H40)E= AR (210), AHS(110), F715(150), A2
AS(190) B A2 S (220)0] A= AT F2E 2

T2 WA 4 F AIEF(110), F715(150) B A2F=(190)e o A2 = 1o o AS Frdv

71 g 22420, 4009 f715(150) F Tl AdE e wEAd A B Fag A5 Al
(110) 2 ANWFZ(210)& Ak o)F=2 FHAFd 5 9, {71 %33 22430, 400 #715(150) & 2FZolA]
ARE Fe MERE A = 53 A5 A2dS190) 2 A2EF(2200E A R HEd &
ATt

87 s T awe PP e @

A178EZ(210) 2 A2788=(220)L 1B 749 A4 gste] 9F d
=t

A7) AW E(210) 2 AW F(220)> N2 HHPHoR
3] i Jé

A F7 ALBS, Be #7718 R Fles 238 5%

%

y fu

| A1 S (210) R A27FF(220) T Aol shvte, AR SPAoR, FtHAIEY S3HE, JHZAIE

B35, oA FFgE, EEW FEA  (porphine derivatives), ZEEAlold HEA (phthalocyamne
derivatives), YZeZAJold #%A (naphthalocyanine derivatives), <¢Z# &£ 73}7"1] “% °L7LE] E:Lﬁ‘—
A FdA AEE Hojx she] ERE x23e 4 k. V] FHRAIEE
opulA &S, Aoz 0, N, S, Se, Si, F, Cl, Br & 1 Folr] A=
72 Agd 5 k. d F | w2, 7] #1788 5 (210) H A 2782
2 59402, ofvlA IFES T

e T M2,
2 2018 EAEE 3}

T tE Fdde o=
3}t HT28 WA HT33
AL olyt}.

AW Z(210) D A27WZ=(220) F Hol% b=, Az =y oz Ay 5het
N7 B 20282 EAHE IEES ETFE 4 9t

M ox
N

1

ot
k=
rlr

>

) FH

;A7) ALTEEZ(210) 2 A27EEZ(220) F Aok e, AR EgHow
2 517] 3%E (P1 WA CP5 TollA Aeld 3dE8 g8 = dor, o]

oo
N

_78_



10-2020-0076817

ol
o,

=

=

M

el
=)

CP2

CP1

[0481]
[0482]

K

No

No
N
™
ToH
I

[0483]

A HAFH (Laser

o)A

B

J3A

[e]

LB (Langmuir-Blodgett),

Induced Thermal Imaging, LITI)

o

1r
N

ofp
No

=]

[0484]

3L
o =

]

A
<l

torr 9]

-3
10

°F 10" WA o

)

| ew

T4

W, 9k 100 WA oF 500TCe] =

=

0.01 WA °F 100A/secd] =

= =
=

oF

2~
&

;’_(]—

ok
-

L

N~
el
Nlo
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w
TR
B

ol
TR
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3r
go

4o

Ho

B

[0485]

°F 80°C WA 200C2] EA

ol
=

[0486]

2]

[0487]

2]

No

Jxmo
w

K

AClE A=, Al

L

L

WA =E

R=1 =1 =
i B

71

[0488]

bl

W
el

0
bl
o))
No

0

x
B

[0489]

2 ohrt,

=

wﬂ A mr
—~ )

el

[0490]

0

Ble] shyo] 7

wK

No
~

~
o

1
~
o
;OD
23]

el
o
~
W

il

i
=l

<]
i

%
mo
s

[0491]

ol
3K

il

+ Holojg

bubel «N

S

ol

A4 2%

%_u]_[

g Al A

2

[0492]

=

H(purine) 13, #A=d 15, °l
=

3L
>

, ATE I,
Elod a5, FAsdw

3L
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[0493]

[0494]

[0495]

[0496]

[0497]

[0498]

[0499]

[0500]

[0501]

[0502]

SIHS31 10-2020-0076817

F, ddEdY 2%, okadd 1§, AUEZSd 2§, U 0§, dxevdE 1§, oladiEds
SF, WMESAE OF, olAMESAE 1§, EdelE 1§, HESE 1§, SAUekE 1§, Edoldl

E9
T4, ElotdolE: a4, olvivxydd I, ovtx

A, 7] o AR ARA AN AEY aFS W4 aF, 9ed O, Jdd aF, yzgd aF, of
=4 25, Agd 25, Aokl OF, oMAYUZEd aF, EFY OF, AdolR-HEFed aF, W
Fod 5, gAXEFA a5, A 25, AGEA a5, dEHA OF, EFod a5, EFY
Ty, doldl a4, AgtolAl 1w, YEERl aE, F4A aF, dAEd aF, e

A %5, FHld 15, 224 5, LHd 5, 98 1a, o&RlE 1F, dFE
w, AExFH 25, dxged OF, AxshE 25, tHxsitE 15, UiaxFS a5, tyixy
OF, tdlxEl 93 AE(dibenzothiophene sulfone) &, 7HlE 15, UdXAE 5, QU x=smE 15,
JER7FE OF, MEFEIHEE 2§, WEREHAE7ME 2§ 9 EgoRIE=2WA OF FoA Med 4
9l

g, olel #AHE AL opy,
WAA F C-CuA7)E, BAS 1 uA 609 A¥ EE BAW A= @354 17hnonovalent) 1ES

ouiste], FAH oo, WG], AW, L2As], o|AWE), sec-HI], ter-¥87], AL, iso-o}
Wo), @] fol mgET. B @AN F 0GIAANE AT ARV BAT FxRE 2E 27}

e 25, o FEE % T8 & 7 AUk

&

il

Q&

>

ré_“

ot

il
fo to &l BN
e o

F\F

e

o

(divalent) 1E&< 9m|sit},
2 AN F Gl AE7E, 7] CCpE A7 53 e debd 3l o]ide] gha o]lF shst &

A% ¥
strd aFS dulst, ol AR ez, CdEHdEr], TrAE], FHEY] o] EEr. & HAA
CorCo 2 AL A7 47 G Co@AE7I8 T 725 Zte= 271 2F58 v,

o]

of

AN T G Cad7Id7e, 471 G @ 71e T3 e dddel] sk} oo v A% AdS X3 &
Shed Iss sk, oo FAHS del=, dEdr], ZrIdr], Fol EHAT. & WA T CCod

7147 471 CGCa271'd719 47 728 2t 27 aws ovdd.

2 HAAN F CCeodIA7E, -0An(d71A, Ap2 371 CCed A7) sahals 2te 17F 258 v
], o]9] FAAR ez, WEAY], AAEA7], o]AXZEIHZAY] o] EFHT}.

2 BAA F GG AIEREA7E, ©@45 3 WA 109 17F 23 dslga BReAEY I8 9usi, o9
TFAdel =5 ASREIE2IY], AIZE2REY], AS2IHE7], AEZ29A7], ANE2PYE7] Sl ey, 2 9
AA & GGl EREdA7= A7) GG AIER2ED 78 sds 25 25 271 258 9v]sit.

HAA 5 CCpallHZAE2L 7=, N, 0, Si, P 2 S FolA Adeld dojx e sel= dx& 18-
HA PAEA EFFeE g 1 WA 109 17F BeAEY 58 9vlshy, oY FAlddE 1,2,3,4-SAEE
ol£=¥tyd”](1,2,3,4-0xatriazolidinyl), EIE#3=ZFed 7] (tetrahydrofuranyl), E|EZ3]=ZEQHd7]
ol XgEY. 2 WHA F GCllHEZEAEZL A7 = 7] G dlHZASZE 479} Fd3 3258 2
= 27} aAFS 9visi.

2 BN F G CAIEREADIE B4 3 UlA] 109 7 ReAE8 I2Fo 24, g yof Jox she
olF AFE 7AW, WIFHA (aromaticity) S ZHA] ¥ IFS gulsty, o] FA|dds AEFEHE ],
AZFrIAAD7], AIZ2HEHLE7] So] EIEY. B WA T GCAZRLEAILATE A7 GCpr 2L
gdr]et Y3 25 2 27 2w o).

B A F CCdlHlZAIZ2LAL7|= N, 0, Si, P 2 S FoA Aed Hojx e sz IS g

-9/ AARA ZT gag 1A 109 F BxAFY oA, aF] el Holk skl o)F
zk=th, A7) GGl Bl ZA 22 4A D719 FAdol e, 4,5-T8E2-1,2,3,4-FALEFo&Y 7], 2,3-1

Febd7], 2,3-tsl=rEeddY] Fol EFHAT. & HAA F CClHEAEZEALAN7I= B 6-Cidl
HEAZ2d/Ad7]et 43 x5 2te 27F 2wS on gt

4
8=

S}
H
L=

o
=

B owAA F CGCeotR 7= 845 6 A 60719 7tRAIZE 9k X AES 2k 17}(monovalent) 1EE
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[0505]

[0506]
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[0508]

[0509]

[0510]
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ofujstH, Co-Coobd @7 ©ag 6 WA 60709 7tRAISE W& A|2=8S b 27Hdivalent) 255 o7

= 2
gk, 71 CoCoobd71e] Falelell=, #d7], Yxdr], tEAE], AdEddr], steladr], =AztolA|

947 52 TR ) CCuobdr] B CCuobd ANt 2 o] ge] mElE EHE A5, 7] 2 olge] me
e Az 538 5 9
2 AN F C-CodllElZobd 1 N, 0, Si, PR S FolA A Ao shiel Az A4E wel-34 9

Az A EIFekal g 1 WA 6070 EHlEAEY RS Alade e UF 25S vlska, G-CedlElR
ofddAZ]= N, 0, Si, P & S oA g Hol= shte] sz das nel-d4d dAzA TIsta g
L WA 60700 aHzAEY WIS Aades e 27b aFS @y, A7l CCydllHlzotE ]9

TAldel =, dEudr], dengdr], deAdr], duaAdr], EoAdr], FAmedr], olaFEed”]
ol EZFEY. 47 CCedlElzotdr] B CCodllEl otz 7F 2 o) o] aele £ 45, 2 o9 1

= ME 3 o v

2 PAA F CCotEZA 7= -0A1(A71A, Aipe= 7] CeCeotR719E 711713, A7) CoCopolEEI 7]

(arylthio)E -SAis(1714, Aws= 7371 CoCoob2 71719 E 7F] R},

= BAAM T C-CodlFl 2o A1 7152 -0A10u(171M, A= 271 C-CodlEl 2ok 7SS 7hel7laL, 7] G-
CooBl Bl 2O E] 7152 —SAips(1 714, A= 71 CirCoodllHl 2ot 719D & 7He x0T

B owAqA F 171 H)- ‘%}f?}f Z3t}sl 18 (non—aromatic condensed polycyclic group) 2 o]Abe] g7} A
2 F3H Ja, 17 FA YAEA ©@AvS xsbsta, A AA7F ¥ -S4 (non-aromaticity) S b
st
A=)

[¢]
b 2gelE B0, gag 8 WA 602 HDS dndth, Y] Ub n-gE 9o age) e,
3] 1:].

EFeEdr] sol 23y 2 WAA F 27F v-wEE E3us 52 AV UF b-wEs E3igd OF
I T L5 z2te 27F aAFE 9,

B ogAA F 17 v)-wEks el EE9Yrs 18 (non—aromatic condensed heteropolycyclic group) 2 o)At
o nEl7F AZ EFE dar, e FA YAZA g Qo N, 0, Si, P 2 S FoA AeE Holx 3jrte
Aoz AdE TEsy

}\}\
A ) SRS 2 U SRR BE, 8a% 1 U4 608 S 9
M 47 Db o-ggE du2Egta age) TAd6E, AuEds) ol TgEn. ¥ AN % 27
M-oPRE AUREURR 2§ ] U -tgE duegtd a5 598 72 2: 0 182

B AN F GGt Y wold,

-9 AARA Baws TR Gas 5 WA 609 RieA Y
g

Ei FeAEY aFe dviad. A7) (GARAZY DR BEE
L

=
NEE 2859 F Utk A7) CCeZtEAEE 288 dAly 2o 1y, #Hdre 2 17 2§ =& fdd
719 e 27 aFY & Udn. B, A7) CGCepItRAEY aFdd AdH X&rjel Al wek, 4] G
CoZtRAIEE 252 37 2F EE 47 25d § d+v T oS ©go] 7hssiu).

B AN F GGl HIZAIEZY 2Feldh, 7] GCoZtEAEY 2w 43 725 2y, ud-9d4 4%
24, BAEATE 1WA 609 ) 9dl, N, 0, Si, P2 S FolA Aed Holw shto] sz A}
|

= BAA T, 47 AfE GCo7tEAEE 15, A8E CCdlHlE a8 25, A8d G CAlEzdd=l
7], AgE CCosllHl=AE2LddA7], Ak CG-CAE2gAdA7], AgE C-CdlHlzAE2LdAdA7],

Co~ C = SEvs aF, A9kd 27F v-wE
= FH ST 25, X3 CCe@ 7], AZHE CCepEAd7], A2 CCo@71d7], X2a C-Cod=t
A7), Ak GG EREZ4 7], AgE C-CodlHlzAE2dd7], A&E CG-GAE2LAEd7], A8 C-Cy
AlHEAER2EAL 7], A2 CCeotB 7], AE CoCootESA 7], A &HE CoCoobHEl 7], 218k C—Coo8ll
H 2ol 7], X8H C-CodlEHlZoldSA17], 38 C-CeodlElZotHE| 7], X3H 17} v-W3= F3chsk o
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[0512]

[0513]

[0514]

[0515]

[0516]

[0517]

[0518]
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[0520]
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5 2 Agd 1) v-wEs sHESE08 259 23] F Hom i,

T4a(D), -F, ClI, -Br, -1, 3|=547], Aolwr], YERY], ojutjwy], 3|=gX|x7], =gz,
CrCaZ 271, CCaZAE7], CCo71d7] R C-CooZFAI7]5
44, -F, -Cl, -Br, -1, 3|==2247], Aotx7], UERY], olnyx7], 3|=diXw7], sl=dtxx7], Cy-
CAlEREZ7], CCdllHZAZRZSZA7], GG EZEAL7], CCodlHZAZ2SAL7], C-CopotE 7],
Co-CeootB 52171, CoCaobBEI 7], Ci-Codll Bl 2ot 7], Ci-CodllHlZotE A7), C-CodllHlZotEE 7], 17}
H- s S908 25, F v EHESE 0 25, -STQu) Qi) Qi) -NQu) Qi) -B(Qu) (Qu),
-C(=0) (), -S(=0)2(Q1) B -P(=0)(Q) Q1) FolA Ad8d Hoj sfupz A&e, C-CoPZ7], CChpZAd
71, G Co&71d 7] B C-CoE 21715

CCANERZLEZT], G CoallEIZAE2E47], G CAEREALY], CGCodllBlZAE2EA D71, CCaotB 7],
CoCootE=A17], CoCootEE 7], Ci-CoallHlZolE 7], C-CodllHlZotE5A7], C-CodllHlZoEE 7], 17}
ek S3ohd aF 2 b A0S e RS ue 1

Z5, -F, Cl, -Br, -1, 3=FA7], Aolxr], YERY], oluyr], dEdtAwr|, 3=etxer], (-
Coo2 A7), CrCo@AE7], CCeo@271d7], CCoo@FA7], CoCpAER2LA7), C-CdlEIZAZFELA7], C-Cy
AZF2LAD7], GGl HEAZEZEAE7], CoCepotE7], CoCaoltE A7, CeCaolEE 271, Ci—Coodll Bl 20}
7], GGl ZobdSA17], CCoodll Hl ZotHEl 2.7], 17} -3 SH9tst &, 7F v-43E5 dH =S
Aokt 25, -Si(Qa) (Qe2) (Qes), ~N(Q1)(Quz), -B(Qo1)(Qe2), -C(=0)(Qz), -S(=0)5(Qx) % -P(=0)(Qz1)(Q) Sl
A A8 Aok vz A 8EH, GG EE2EA7], GCdlHZAZFZLA7], CGGAEZLEAE7], 6-Cidl
HRAZ2LAL7], CCootE7l, CCaotESA7], CoCootEEI 7], C—Codll Bl 2ot 7], C-Co3l Bl 2ot

A71, CCoall el 2o E 2.7], 17} ¥]-%% S303 0F 9 7 v-w3dF Jy25303 15, 2
=S1(Q1) (Qz2) (Qa3), —N(Q31)(Qs2), —B(Qs1)(Qz2), —C(=0)(Qs1), -S(=0)2(Qs1) X -P(=0)(Q31)(Qa2)

FAA AeE

A7 Qu A Qis, Qe WA Qs 2 Qs WA Qe A2 5
71, Aletxer], UERY], outwry], =g wr], dl=gtzer], (o7, CCodAL7], CCed7ld
71, CCo@FAI7], CCoAlE2L7], CCodlHZAIZZ2LA7], CGGAEZLAEY], GCdlHZAIZZY
AT, CCeoobB7], CrColl Bl 2ot 7], C-Copdll Bl 2ot ZA 7], C-Copdll Bl 2oL E] 7], 17} |-k

=
gal 0§, 1 0-EE dEeHR0E 2%, S5, F 9 Aohes] Folx AUy Aojw sz 28w
CrCot 7], F44, F 8 Aloher] Folq AelE Holm shb A3hel C-Coold7], 3ld7] @ Esd7)

ZoA] AuE 4 Qi)
BogAA F Phre Y72 ulEta, "Me'S WY S ou|sla, "Et"e oe€7]E oudta, "ter-Bu" i
"By 'S tert-HEV]E om|alal, "OMe": WIEA|Z]E oju| st}

, Br, -1, s|l==54

by
2
o
i
4
b
ofy
&
b
-+
=

b

B HAA s TR AgE dAdT)E oy, ] "RlEd T e, A817F "CCeobE
A7 el &3,
= BAA T "z "s "hEdrIE Agkd Adr)E a7 "EEldT) e, 22717 "CCaol

712 A CoCoob271"el A8k #d 7] "ol &3t

r&l ofN

]uo] " ‘l

= BAAM T o B2 gE ATE gl 3, P Bek T ol d fdateke] A AfolES ojulditt.

ofstel A, Al % AANF Fol, B wye I THNE mEit HgE % 7] WY xjel tiskel nek
FARoR Auac, 37 Fdel F A U BE ASSIG T HA F Ao B9 B BYFe A= 5

_82_



[0523]
[0524]

[0525]

[0526]

[0527]

[0528]

[0529]

[0530]

[0531]
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S R=
[AA]e ]
AAd 1
o= Z A 1T0/Ag/1T07}F &2 713S 50mm x 50mm x 0.7mm 7|2 Zela olAZ =y U433 £45 o)
3lo] zF 5 FoF 22u AR T, 308 B ALAE FAE AL 20 =EAA AAE AT S& FH
71 110 71398 ARt
A7 110 71 5o 33E HT3 2 F4-TCNQE 98:29] FT#H|Z F F5&sle] 100A F79 A¥ U5
A oS, A7) A FI5 ARl e IT3S A S&38k] 12004 FA9 B 435S s, A
7] AE 42 A4 33HE H00l, T001 2 D001-S 70:29.5:0.59 Fu|z ZZ2Hste] 300A F74|9 gz
S gAsIST. A7) @ES ARl g3HE ET-1 ¥ LigE 50:509] THH|Z F523ste] 310A FAl9] dxF &
£35S FAsST. AV AR FEF5 A LigE $2eke] 10A FA19 Ax FA5E gAsta, 47 Az
TUS el Mg R Ag(130:109] TFW)E TS Ak 130A FAG ALEE FAGORN 7] B 2AE
A 251 o
2AAd 2 WA 11 2 vlad 1 YA 5
EFSE 37l & 19 71A1E ke 22 FEER AR TE A4S ALstas 7] AAd 17 sds WY
o7 {7 B 222 AFsT).
e
A7) AAel 1 A 11 2 vl 1 WA bollA AtE 77] @g Ao dF as FHe AR 9= 1
mA/cm o) A Kethley SMU 236 % 3|%7] PR650S o] &3l SAsIod, 1 AFE # 1o HERNIY. 8 %7
3o 95%2] I =7kA] sl Aels AE oujsid, Ik e Z4zE Hlad 1o tiE AUl ¥
A3kt
* 1
e 28 |
A181gHE | A28 =E | #1338 E 2| WA | (ed/A)| (%)
(Al18}3HE A28} 515 A|3815H=)
A1 HOO1 T001 D001 70:29.5:0.5 A | 20.2 | 180
AAd 2 H001 1001 D001 80:19.5:0.5 A | 21.3 | 165
A A 3 HOO1 T001 D001 70:29:1 A | 19.0 | 170
AAd 4 H002 1001 D001 70:29.5:0.5 A | 19.5 | 180
A A4 5 H002 T001 D001 80:19.5:0.5 2AA | 20.1 | 170
2 A 6 H003 1001 D001 70:29.5:0.5 A | 21.0 | 195
ARG 7 H003 T001 D001 80:19.5:0.5 AA | 22.7 | 170
2 A 8 H004 1001 D001 70:29.5:0.5 A | 21.3 | 190
AAE 9 H004 T001 D001 80:19.5:0.5 A | 22.0 | 185
A A e 10 H001 1002 D001 70:29.5:0.5 A | 22.5 | 165
A 11 HOO1 T002 D001 80:19.5:0.5 A | 23.6 | 150
Hlaref 1 H001 TO01 DCJTB 70:29.5:0.5 ER 7.1 | 100
Hlulof 2 HOO1 T001 - 70:30 g=A | 28 30
Hlald] 3 H001 - DCJTB 95:5 ER 2.8 | 110
Hl3la] 4 HX01 TX01 DX01 70:29.5:0.5 A 32 70
Hluo 5 HX02 TX02 DX02 70:29.5:0.5 A 5.2 7
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[0537]

fol el Aok o
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4] 7% A el
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Eavd

77 43

7N 31) =
7N 31) =

%
%

A1
udicy
A2
A1
A2
190
150
110

P59 47
10, 20, 30, 40:

110:
150:
190:
210:
220:

[0538]
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