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719 F4 F AHol® o= iyt €1 WA €10 &2 7] EE= 06 WA (15 ofd7]=2 238 AL 4= lr}.
[0218] A7) AgkE A™bre ARG dre, Egddddr], EdEdddr] Fol At
[0219] 87 F718 ARG SFEES] FAAR] de shrleh Zom, old AdEA= et
[0220]
[0221]
[0222]
[0223]
[0224]
[0225]
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[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

[0235]

[A-10] [A-11] [A-12]
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[A-16] [A-17] [A-18]
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[0237]

[0238]

[0239]
[0240]

[0241]

[0242]

[0243]
[0244]

[0245]

[A-25] [A-26] [A-27]
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[0246]

[0247]

[0248]

[0249]

[0250]

[0251]

[0252]

[0253]

[0254]

[0255]

[A-40] [A-41] [A-42]
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I
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SRR

[A-43] [A-44] [A-45]
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[0256]

[0257]

[0258]

[0259]

[0260]

[0261]
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[0264]
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[A-55] [A-56] [A-57]

[A-64] [A-65] [A-66]
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N

H
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[0276]

[0281]

[0282]

[0283]
[0284]

[0285]

[A-85] [A-86] [A-87]
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[0286] [A-100] [A-101] [A-102]
Liﬁ?

[0287]

[0288] [A-103] [A-104] [A-105]

, _ﬁ‘~; _%fifi - _&Liikijf/?%

[0289]
[0290] [A-106] [A-107] [A-108]
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[0291]

[0292] [A-109] [A-110] [A-111]
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M

[A-112] [A-113] [A-114]

[0294]

[0295]

[A-115] [A-116] [A-117]

[0296]

[0297]

[B-1] [B-2] [B-3]

[0298]

[0299]
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[0300] [B-4] [B-5] [B-6]
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oo OO0 QU0 K
. e e
P
\
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[0302] [B-71 [B-8] [B-9]

[0303] @

[0304] [B-10] [B-11] [B-12]
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PaP _
7 % 0—f
LI I Iy

N{’LIN
HﬁjAN =
[0305] e #
[0306] [B-13] [B-14] [B-15]
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[0330] [B-49] [B-50] [B-51]

|
[0331] La;; L~
[0332] [B-52] [B-53] [B-54]
\/\Lr i / LJ\/”\/ l\;'\lﬁ/ﬁ ;i’ \E/\"I\/\H | /J\ . ’

n)\ M L;L/ur HA\IH e r-l\:\ HZH H\f u;{fr
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SR SIRA NS RA CEEGENNS

[0333]
[0334] [B-55] [B-56] [B-571
5 O -
YEe e 3
2 S _ i
s ) D - T I ==y
i 7 ”\\\ ”)\ l\f W
N ] ,
0 oty O
[0335]
[0336]
:\:,I:T\:J\[/{\ f l\r-l J\;l \l = ﬁ
L J I
- ,rJi: II\ = R = /I-J\:m A ”\\.\.\
PR o W
[0337]
[0338]

Aedh 2 dol o Fddel e {§713dAAAE SEHES Ho 2 gge] ofF 320 WA 500 nm HAE
YetlaL, 353 71| A(TD7F 2.0 eV o4, 1] 323
7] AUAE 7HA= S2EQ dsrh miEd F dgyo] mRES IFaES ¥

(HOMO) &} FR(LUMO) ©lul#] =95 AFFA =4
5 s ditrsARE wg F&sHA ARgE o At

[0339] B olygy, A7) f713310AAAE SEES e 2 AV|F] E4E o glenz ) HAXY FEihA, A
=5 A=, "AAE, F 299A, A4, Bg, dolH Jlel=, {7 EAALY, HolA, F F5A, FAA ¥
&9 (membrane) 59 AEZE wl§ F&35HA 84 7 ).

[0340] A719F 2L FFEES Eoete A7 3ALAAE SEES fEde]_ = F 90T o)delw, dEF-2%=7) 400T
ooz a7 Aol iy, olZ Qd maEe Fr1FALAY FEo] 7HES).

[0341] A719F 2e FFES X FUIRAARAE FEELS T, B AR Y d/EE 58S 3 4 9l
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[0355]

[0356]

[0357]

[0358]
[0359]

[0360]

[0361]

[0362]
[0363]

[0364]

[0365]

FHANAE B 1 EE % 204 {73005 084 AR A FEF, A4FUE, 4FFEE £ 0
THE F/FLEAY FE Ak,

F7IEFAA(100, 2000 71® S ¥ EE 55 ¥ ZF,
(sputtering), Zg}zn} =3 9 oLyl e 7AxAgud,; ri=
coating), AW (dipping), fr&BH(fl

ToE fruteEs FAdgk &, 1 99

osfel At B wwel FAM ANGAES AR, thr, s7le] AE AAdEe B owge pAgon
AABAL Aets] A% Aol Bhsiel, o|=A B o] A@H oA ohHt,

(#71FAALAE FgE A=)
AAd 1: 38y (A-1) 2 BAEE e 34

w o fo104aA s BFE woh FAHA d2A AR A7) S (DR BARE HFEE of
dlo) WA 1sh e WEe Balol FHHAG

—_—

. O @”@
LD gy @/M\@

Br Br f -"|
@NO . e “" @\Q; I Hy GO OH . o
N_

3 ; _
X - o <ol

NJ\N NJ\lN
PRA SRA®

A1 A ssE (A)e] A

2 ZgxaFdA 2-BE2R ofdd 30 g(120 mmol), 1-EF22-3,5-#ld Ezgo}x 38.8 g(150
3 ﬂﬂc73g(%0me%EPWWJE%%ﬂﬂc9%mPﬂﬁmﬂﬁ/”iﬂHZMVFﬁ

2000 mL9]

mmol), A =

Hekolth. RESE NS FHTA A3 Hslste] nHkg AUE stol=go]l=E AAS o] thA| e F

ol ¥gg&as 72 5 dHE AT, ozl 2AE FFe HEd 2ol =1 F 3 dHE ”M
1=

ol & g
gk o A & AASIL, Wggd AT g dofd uAE e sgtE (A)E 40.5
g (& 70%

=
S
=k

o
U P 1)
4l
_O‘ﬂ
2
o

g7l F5E W)



[0366]

[0367]

[0368]

[0369]

[0370]

[0371]

[0372]

[0373]

[0374]

[0375]

[0376]

SES46] 10-1636848

calced. CyHigBrN,: C, 67.65; H, 4.00; Br, 16.67; N, 11.69; found: C, 67.35; H, 4.03; N, 10.88.

A2 2A: sgte (O)°] dA

3 (ME FAHE 83 30 g(62.5 mmol)S 500 nl &
S AAE HED sto]=2 F 300 mLol 591 F k37

By gEe 25 nLE A3 HAatait. daigs §F 30R59 wwkg A
(62.5 mmol)< 200 ml o AAE HEzZ} ofo]== %‘r%oﬂ ol B A3
g dEE o AR Sl wwk & FRow &EA oY ofi7hA] gt
Ho]ZtH Yo E gl S wolA vkg FRE A b WEd F
7155 Al Ao]EE o] A

ATk, GAHA S %—{Hﬂ (B)E 400 mLo] ZAtel]l ¥ 5 FHujgre] ks Hshgh v Si2iolA 12431

=
wHkstty, 98 T2 F dEA2vtEa 9 E o] &35ty sgtE (0) 24 g (7§ 62%)& 533U
A7) FEE (O FAYE 3J3ES dxi2Morg BA% A0E= v @k},

calcd. CyHpsBrNy: C, 74.88; H, 3.93; Br, 12.45; N, 8.73; found: C, 74.65; H, 3.91; N, 8.75

e (O)R BAHE 33E 20 g(31.1 mmol), 3-(4,4,5,5-ElEgtHE-1,3,2-t}o] S AR 2 2 Q1 -N-3| J-7}u}
% 33E 11.5 g (31.1 mmol), 5—1 HEzZ7| 2~ Egdd 239 1.8¢ (1.2 mmol) & EF</ HEzZ dol=
2 F2 400 mlo] FEAZAL, M FEAS JMEYO|E =89 400 nlE YolE ?, Aa 715 shell Al 24A)%F
& Tkdste] ekt J%%%‘% OH 2000mlell 7tsted ZAshE nP RS FEI F, BRI gl
o] AejgbA/AdetolER FHegitt. 7] 8mE G AT =, MeOHol AA7st] & (A-1) 11.4 ¢
(& 50%) S 45331

71 FEE (DR BAEE eSS Ay ow BAT Ade uad 2

e

calcd. CgsHsNs: C, 86.65; H, 4.64; N, 8.71; found: C, 86.71; H, 4.64; N, 8.75

2
B 9ol 874 AL 3R BT} TA|AQ d2A] AAE A7) 34 (A-6)2 TAEE 3EEL o)
$4 29 e FUE B PR
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[0377]

[0378]
[0379]

[0380]

[0381]

[0382]

[0383]

[0384]

SES46] 10-1636848

I A
NJ\N ﬁ\ I
Shas saae
N
) R

AL A sstE (A-6)2] 944

AAl 1A 194 2 2845 AA FA8E IFFE (OR ZTAEE 3HE 20 ¢(31.1 mmol), 4- ii% oA =~
trol iz ek 33E 6.6 g (31.1 muol), ® HEZY|Z Efdd E£23<1 1.8g (1.2 mol) & EF</ HE
2} dlo]=2 FFe 400 mlo] PEAIZIAL, 2M XEERAR ZMEMIOE F8&9 400 mlE HolF ¥, i 7§ dollAl
24X 7F Eot 7tdste] 3RSt b&% NS MeOH 2000mle] 7}8le] 2AsE RS dEHS &, Iz

of Zof AgztA/AetelER HE . f7]|8vE A AAT T, MeOHo| AMZAASIS slat&E (A-6)

calced. CgHsNs0: C, 85.69; H, 4.43; N, 7.69; 0, 2.20; found: C, 85.69; H, 4.43; N, 7.69

A 3: 38 (A-26)% EAHE SE9 A

B )R AR shatEe] uoh FANS o2A AAE ] s (A-26) 2 EARE sEE
kel Wed 3sh (e WU sl FURAL.

rlo
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[0385]

[0386]
[0387]

[0388]

[0389]

[0390]

[0391]

[0392]

[0393]

SEE6] 10-1636848

N
o

Br ,F; ::L
A
@[NO e oH " o B[
NJ\N ’ /Q\ H— HEl O O
i

W,
O [
7

& ZgaFoA 2-BER ofd¥ 30 g(120 mmol), 1-FE2-35-#d Fnd 38.8 g(150
3 Zho]= 7.3 g (300 mmol)S tfolue EEFAH 3= 900 mlol nwkeH Ao A 24A17F WL
N FHTol HHe] Aslato] kg ATF stol=gto]|=E AAZ o] thA| HFe| FiF

Foll BEEAS o T FJEE AN, dojxl nAE FHFe] e 2= =9l T 3 JEE AA
125 AAS AL, webgo] Mg ohg dojrl uAE FH Y sgE (D)E 36.5

EAHE SRS 9arPsos B4

ot

Ashe The

ﬁd
m
2
)

calcd. CosHyBrNs: C, 70.30; H, 4.21; Br, 16.70; N, 8.78; found: C, 70.32; H, 4.20; N, 8.90

A 2 GA: sstE (F)e] A

e (DR FAYE 33E 30 2(62.5 mol)S 500 nl F2Z23a o T AL R RIS vE
oS AAE HEZ slo]l=g F 300 nLoll 59 F wrgy] FEE -78T fAsTh, 1 0], 2.5
e gES 25 nls HHI) Haen. Haes § 30EFeh whkS HAAE o]F ) 2-HEeW ZZ0UL 16.2
g (62.5 mmol)< 200 mL 2] HAE EHEZ olo]=g Fe] = F MM Hlar), HEEANS 78T & F
Aet FEIR oF 1SS wHk F AR o R geA oY o7k wREE A &gty whg& o] 5 wthe] At
& HlolFtE Yol E 89S Yol wkg TREE AAG U WEd S22 =E o] g3ty BAFEI. d
A F71F5S vaUAE AHEE o]&3te] IFEIE ES AAT o, AASFE A B)E IS
T AT AAEA e A (E)E 400 mLe] At W& F 2 & A

( bl [¢] =R RN
12A1ZF kgl wkg T8 5 AARvEI 9 E o8-8t 3w (F) 28 g (78 64%) = 5313l

271 5 (HE ZAYE iPgES dadros #4938 A o3t 23t



[0394]

[0395]

[0396]

[0397]

[0398]

[0399]

[0400]

[0401]

[0402]
[0403]

[0404]

SEE46] 10-1636848

calcd. CyHyBrNs: C, 76.88; H, 4.09; Br, 12.47; N, 6.56; found: C, 76.72; H, 4.15; N, 6.61

A 3 A setE (A-26)¢] A

3gE ()2 FAEE S 20 g(31.1 mmol), 3-(4,4,5,5-BlEgHE-1,3, 2-tho] &AL E 2 8] 2l -N-5 d-7}u}
= 3FE 11.5 g (31.1 mmol), 2 HEHI A Egud F2A39 1.8g (1.2 mmol) & 57/ HED slo|=
2 35T 400 mlell @EAZIA, oM EERAIR FHEUOE F&H 400 mlE Yold F, dx 7|F stelA 24A1%
& kst ekt % NS MeOH 2000mlell 7}ete] AAstE ndF RS AEe & RrZFr el
ol Agghd/AgtelER FE ST, f71&mE G AAST 3, MeOHol A2t s3tE (A-26) 13 ¢
(& 55%)& 5313t

47 58 (A26)2 BAYEE FFES daEAor B8 Aye ooy gt

calcd. CsoHsgNy: C, 88.25; H, 4.77; N, 6.98; found: C, 88.21; H, 4.69; N, 7.01

Aol 4: 382 (A-36) 2 BAFHE B A

2ot ol §r@dA RS shgtEe] Hu FAAQ dE2A AA"E A7) 38 (A-36)2 EAEE SEHE
o

[€)
e Feke] EA.

rlo

ol

P e @EU@
'y
>

, au P
CLO | re QJ’Q SRR e R
A ) /J?\ o n— O N @
- L - B
[

0 I

H-H
=
/
F
I

ol . .
SO SRR ;

N B
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Aol o dejzpd/detolEx AEEltt. F7]18vlE AGE AAT 5, MeOHOl AZA7gsko] 3h3HE (A-36)
4 g (& 60%)S 533

—

o

] £58 (1862 BATE SRS 9aPoR 2AF 23t bedl g,

calcd. C53H33N30: C, 87.46; H, 4.57; N, 5.77; O, 2.20; found: C, 87.36; H, 4.60; N, 5.77
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w gl fF71BAALAE setEe] Bk FAAR de2A AAE A7) skera (A-22)2 FAEE SEHE
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SEE46] 10-1636848

calcd. CyHyBrNy: C, 74.65; H, 4.23; Br, 12.42; N, 8.71; found: C, 74.67; H, 4.21; N, 8.72

A 2 GA: seE (A-22)¢] A

EE (= ZAHE 32 20 g(31.1 mmol), 3-(4,4,5,5-HEZHE-1,3,2-t}0] SALR 2 QI-N-4| d-7}u}
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¢ Thdste] @it %%o NS MeOH 2000mlell 7Fatel AAstd AP ES THI §F, Zx=Fz=dlslol
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calcd. CgsHsoNs: C, 86.43; H, 4.88; N, 8.69; found: C, 86.41; H, 4.88; N, 8.72
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calcd. CeHsuNO: C, 85.46; H, 4.69; N, 7.67; 0, 2.19; found: C, 85.49; H, 4.65; N, 7.61
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SES6] 10-1636848

calcd. CyHpeBrNs: C, 76.63; H, 4.39; Br, 12.43; N, 6.54; found: C, 76.63; H, 4.36; N, 6.55

A 2 GA: e (A-92)¢] A
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calced. CgoHyNg: C, 88.03; H, 5.01; N, 6.96; found: C, 88.02; H, 5.00; N, 6.96
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SEE36] 10-1636848

114) 17 g (78 65%) S 53t
A7) F5E (1142 BAEE SRS dader B4 Ade s Esith

calcd. C53H35N30: : C, 87.22; H, 4.83; N, 5.76; 0, 2.19; found: : C, 87.21; H, 4.83; N, 5.77
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