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diamino—cyclohexane, 2,5-dibromotoluene, toluene< AcrosAte] #|&ES AL&3F 2w, Copper(Il) sulfate
pentahydratetr sigma-aldrichA}e] #|&S A3} o™, magnesium sulfate, carborn tetrachloride 94k
s}sto] AES a2 ALEEew, THF, DNF, NaCO; KCOi= iAol A|ES A&ttt

<1-2> Car-4Br¢] A%



[0039]

[0040]

[0041]

[0042]
[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

wHkEgiTh, TLCE WhE& FQle §, glass filter®= AYX &g 13T
methylene chloride® fresh columndle] o4 E4& o ¥

=
EAS At 5L 8393t A7) A=A

S=53 10-1180159
Car-4Bro] A|zx4A4L &3} 2},

SZZg A0 cupper iodide(0.01 mmol)@} potassium  phosphate  tribasicmonohydrate(2.1 mmol),
carbazole(1.2 mmd), toluene(10 mé)-& ¥Wi, HAAE F9sto] 3087+ wwkstk ¥, 2,5-dibromotoluene, (+,-
)-trance-1,2-diamino-cyclohexane(0.1 mm)& ¥ F vl/E &0} 110ToA <F 24A13F &<t 7143k iy
stk TLCE WHeS 1%k -, glass filter® A &njE 1y AYTF=E s AAS
methylene chloride® fresh columndle] A =2

=

EAS 4t 5L 81%%ith. A7) Alx=9A

, D ®
. B @B KyPOy, Cul . ‘:’

-

H SRS
Qe F AFRZ dhol 37 AR Axse] AF =
Q
PR B

otall o 7)) 2},

1__
<
hyA

KeN
= aL
o

=

Toluene
Br

Car-4Br

<1-3> Car—-4B(0H),¢] A=
Car-4B(0H),9] Az #HA4L& v&3 2},

E2EZg AT A7) AA o 2-10| 4 A %3 Car-3H4Br(8.54 mmo)S @i, THFO| &3iAZ &, N, 7t~2 =g}

o] Al71L A& oMAES A &AM 2E2E Y. N-BuLi(0.1 mm)S A3 FUAD F, <F 20
B FoF W8-S A Z]AL, trimethyl borate(20 mmo)<S F7FeFA . ¢F 3A]7F FoF WSS A7 AL, &

W& AA $ 1 N HLS #H7Fsta ohA] 308 & 78S A A, SuE
chloride® fresh columndle] 114 &3
o FEES 5003t A7) AlxI%

n-BulLiin THF

B(O Me)s o N
@ 1N HC1 @

Br BE(OH);

o 1
Qe ¥ AFPE sl 37 A% Axste] AF HEBAL A9
Q
a

Car-4B{0OH);

<1-4> Car-3m4Br9] A%

Car-3m4Br o] Az A& v} Zr},

SZZg A0 cupper iodide(0.01 mmol)@t potassium  phosphate  tribasicmonohydrate(2.1 mmol),
S Ya, AAE Fshe] 3083 wekek H, 2,5-dibromomethyltoluene,

(+,-)-trance-1,2-diamino-cyclohexane(0.1 mmo)S Y& F w7lE ol 110ToA] <F 244)7F FotF 71dshy
(e} e)

carbazole(1.2 mmo), toluene(10 ml)S Y I

[}

ot ofN

F2 guE AAR ¥
e F AFYL Sl 3 A% Axde] HF BE

KeN
=
KeX

=

i\; Toluene

Br
Car-3m4 Br



[0050]

[0051]

[0052]

[0053]

[0054]
[0055]

[0056]

[0057]

[0058]
[0059]

[0060]

S==4d 10-1180159
<1-5> CBP-6m¢] A=

A 1-39| 4 A Z3F Car-3mdB(0H),2} A Al 1-40]A #| %3+ Car-3mdBrZ
S 2,

AF23E CBP-6me] Az L tf

Screw-cap tubeoll Car-3m4B(OH)»(2.9 mmol) ¢} Car—-3m4Br(2.97 mmol), K,CO;(90 mmolS DMES] &afA|A 2087+ &
2 7tx®m =ge] 3kt tetrakis(triphenylphosphin)palladium(0.43 mmol)S Wi 24X]7F %<
HES- A H Y. RESES ethyl acetated] =il FE3}3L, fresh columdte] FHF HXEAZ A uAHE o
Ak, FSEL 37T, ] AxDAHE goFstH shr]e 2.

‘!iltffililL ‘!i!r:;jli’i K,COy, PA(PPhy),q :

N

+

DME / H,0 @

BOH), N

CRP-6m

<1-6> CBP-6Br¢] Az
CBP-6Bre] Az #4d-2 th&3 2},
CBP-6m(0.1 mmol), NBS(0.1 mmol), AIBNS CCl, &wuo] Wi, 12A17F A% 7pGstdA] mukslglth, TLCE ¥k

& g FH AFT. AF(AE F3 NaCl2 AoF ths 17 F elA &riE AAT &
[e3]

Diethyl ether® AAR3ste] ] 51 (BP-6brE 48% +& =
KL

t!i MBS,
9

, Hexane™}
k. A7 AxAAgE sokstd st

2
o

—h.

ca, @ Br

fz
@

-0

CBP-6RBr

<1-7> CBP-6N,¢] A=

CBP-6N;o] Az A2 v 2.

ri

Zg}2Ho| CBP-6Br(3.46 mmd®@ Sodium azide(34.6 mmd)S ¥ iL, DMFell &a|A1A 10417t &<t wkL-A) 7
TLCE B3 w2 sty 13T AYSTHFZ Suj& A AT
| 4%

=
Az =

_&TEO{H

3l 3 methylene chloride® fresh columnd}
=

07
T, AFUL Sl 3% A% Axse] HF TEBAS AUt FEES s
bel shslsh g

M

S
o M2
o rlo

o
N

42
ol



[0061]

[0062]
[0063]

[0064]

[0065]

[0066]

[0067]

[0068]
[0069]

[0070]

[0071]
[0072]

[0073]

SS50dl 10-1180159
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1H-NMR(CD3),CO, 300MHz): & (ppm)8.53 (s, 1H), 8.27 (t, 6Hz, 4H), 7.80 (t, 6Hz, 6H), 7.75 (s, 1H), 7.72
(s, 1H), 7.57-7.48 (m, 8H), 7.45-7.71 (m, 8H), 5.93 (s, 2H).
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2 b
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SmCT-M5 mCP-El

A7) mCP-E1& &¢l3dl= NMR dHlolEE v e
1H-NMR(CD3),CO, 300MHz): & (ppm)8.53 (s, 1H), 8.27 (t, 6Hz, 4H), 7.80 (t, 6Hz, 6H), 7.75 (s, 1H), 7.72
(s, 1IH), 7.57-7.48 (m, 8H), 7.45-7.71 (m, 8H), 5.93 (s, 2H)

<AAd 3> F7] EF 2249 A=

A7) AR 1 8 A 2014 A7 G7] CBP-E1 mCP-E1S A 13 =d= o8 #7] HF 2AE
Azl FAAH SR, CuPc(copper phthalocyanine)= ¥ FUFHIL) EHRE A&, a-
NPD(4,4" -bis[N(1-naphthyl)-Mphenyl-aminolbiphenyl)E= AB¥ FE£=(HIL) E4AE A& ow, BAlq(4-
biphenyloxolato aluminum (II)bis(2-methyl-8-quinolinato)4-phenylphenolate):= H A} o] F(EIL) o2 A}
43k¢lom™ CBP(9,9'-(biphenyl-4,4'-diyl)dicarbazole) ¥} 7] &8t 13} ek 29 EHAES $2E B4
2 AREsIgla, A Jd¥ EHZ Flrpic(iridium (M) bis(4,6-(difluorophenyl)pyridinato-N, (2" )
picolinateE AME-3} T},
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Ao 88 E 20 AEEith. of7|A AdAQd a9 Aol TAE o Zon, TAE] AHF
Aol ols L&l 1o wE ol of7|xte] A o Bleltk. 1 Ay, Y

CBP-E1°] & &o] oF 25% 3= 3lrt.

kAo g (BP &2Ew A¥ol AA B wE olF £E& BT g2 vk, shAw, A7) CBP-E13
mCP-E1 AAE 7] triazoleo] A3 o] Q7] o] Ao £ & wEA FAY AT =& =
Fol & AoR dHL, F 7HA A BF o7AE At dA 4] &S w957 wddd &A
o] E&S ¥Y AoE dddHY. oRE FHIEY] A = 37 ZFe &Y FAES sl HAEE S,
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