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g0l mFAdT. FAHHoRE EFodE, JEHI=vo|dw
gl eFl=, Eodd tolSitols, SAME, SAgelotE, EorE
olu|t}E, HIWHEHIEAM, ZFoddEld Wy, AEE T2
a8 FEA, 24 ZA AqFE 2 FA T 54 FEA Fol e

ool FAHHA &=t

471 F& FA FFEEAc g-sol=FAFEIUE  FFE,

H] 2 (8-8to| =F A7l BB HE) ok, H] 2= (8-Fto| EFA T =P UE) T,
H| £ (8-3slo| =EZ A7 w1 E) R, E (8-
ol =S A7 s UE)EFrF, Egx(2-HdE-8-
sol=ZAFl =g UE)EFrE, Ef 2@l =FAF s dUE)LE,
H] 2= (10-3tol =AMl Z[h]F s U E)HZF, H] (10~
ol gA M Z[h]F s UE)otd, H=(2-vB-8-FedHE)EEZLF,
H & (2-HE-8-F =g UE) (o-ZeEE)EF, H] 2 (2- 2 -8-
FAedue)(1-HZE3E)LFr 7, Hl 2 (2-HE-8-F =) (2-

BEEHE)ZE Sol 9o, ol #AHA) weth

£ 29 o2 {7 2% aAe AHEHE Asd oSt AW
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T3, A7) e 12 BAEE SEES 7] 2% &R 9=
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axe) AzRE olF AAdelA FAHoz ARIn. Y 3§17
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oste) FAFE AL ohU,

[A =]
Azd 1: 338 19 A=

+

oQ, - o

A-1

Compound 1

1) SE A-19 ¥4
dibenzo[b,d]furan—2-ol (30 g,163.0 mmol)E EZZXE 300 mlol
LHMAZITE, 7)Y N-BZRAMA=o|m=(58.0 g, 326.0 mmol) & ¥I
10 A2 oA 4 h B¢ wHksgt. ¥kgo] 89 £ S Hugd. o
AFAo) oAl E £FHCE 23d wHty  FTEE
F3td 3= A-1(31.6 g, 79 D)< AATY.
MS: [M+H]+ = 341
2) 3= 1-19 &4
15 Ax EYrlolx #3E Al (20.0 g, 58.9mmol)$} (9-phenyl-9H-
carbazol-1-yl)boronic acid (33.8 g, 117.7 mmol)E H|EZso|=2F

300 mio] ¥ mut 2 3539l o] & TeEIIHY0]E(48.8 g, 353.1
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A Z3F ).
MS: [M+H]+ = 667

o
=

1(23.9 g, 61%)

3) Bde 1-29) B4

ot EUolEZ

=
=

71N FFE 1-1 (23.9 g, 35.9mmol)

otk
oF

=43t

71.8 mmol)E

TelEILRYOIE(9.9 g,

&
e

]

(o]

300mlol =

10

53.8

trifluoromethanesulfonyl chloride(9.0g,

ko3
T

o]

X
=

olo
T

paris
o

_,
No

o
=

1 335 1-2(24.1 g, 84%)

ol
Ko
o
o

15

MS: [M+H]+ = 798

3) 3EE 19

&4

fol=2Fad

]

As BY7A FTE 1-2 (24.1 g, 30.2mol) HIE=Z}

mle} &

TXEFEIIR YOI E(12.5 g, 90.5 mmol)

50m1 ol

300

20

£ 100 mlol] =4

=
=

S
=

mol%)

3

g,

HEZ7|2EgH -2 29 =285 (1.0

5
T

ol

!

!

Ao

o
=

41%)

3FE 1(8.0 g,

o dolAH o] E

A=

bieh.

Gl

MS: [M+HI+ = 651

BEE 29 A=

A Zd) 2:

30
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Compound 4

1) 3FE 2-19 T4

AL BY7A FFE Al (20.0 g, 58.9mmol)} (9-phenyl-9H-
carbazol-2-y1)boronic acid (33.8 g, 117.7 mmol)E H|E&sto|==2F
300 mlol B3 wuk @ #AFEAT. o] & XelEIIRU0]E(48.8 g, 353.1

mmol)E E 100 mlol =9 Y3t T3] wite F HEZHI|2ERHL-
yi 3

Il

MS: [M+H]+ = 667
3) e 2-29 I
A B9yl A 3FE 2-1 (30.2 g, 45.3mol)E oM EUCIEH

300mlell <9 & TelgIlREU0]lE(12.5 g, 90.6 mmol)E TP o

3087 nwkslgitk. o]F trifluoromethanesul fonyl chloride(11.4g, 67.9
mol)L HH3] FTYstAct. 1247 €ke T ES FYste €S
= 2 2 SFeR <
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A Z3FAt.
MS: [M+H]+ = 798
3) gF= 29 ¥4
As BY7)A FFE 2-2 (32.2 g, 40.3mmol) HEZ3Io|=2F

=2 0

5 300 ml$} g2 50mle] ¥x umwyr = FSFIGHT. o]

XEFEIFRYCIE(16.7 g, 120.9 mmol)E E 100 mlol]l =9 FL3dz
23 uurgl & HEHIN2EYH -T2 2514 g, 3 molh)=

L

> <l
EdsTh. 12417 s F Aoz LEE HF1 fUIFH EFE
2% & {47152 2E SHFAYY. TRES SEEXEH EE FET
10 F #4715 Faviad&se o &3 Az, oF VTS AxT F
deotHHCE AAAFS T3 MY uA FFE 2(13.4 g, 5=
A %359
MS: [M+H]+ = 651
15 Azd 3: 3AFLE 39 A=

Compound 3

1) 33HE 3-19) &4
A BY7|dA FFE Al (20.0 g, 58.9mmol)e} (9-phenyl-9H-
carbazol-3-y1)boronic acid (33.8 g, 117.7 mmol)E EH| EZ}slo|=2F &

20 300 mlo] ¥x wuk 2 HAFIAY. o] & XEEIIEUVC]IE(48.8 g, 353.1
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, 59%) A=A,
MS: [MtH]+ = 667
3) e 3-29 A
A4 EY7dA FFE 3-1 (23.1 g, 34.7mol)E oHEUCIEZ
300mlel ¢l ¥ FElEIIREUIO]E(9.6 g, 69.4 mmol)E FUsL oF

30837 mwralg k. ©]% trifluoromethanesulfonyl chloride(8.7g, 52.1

mmol)S HHA3] FAsFHD. 12242 wg T EE FYstH wES
Z83%ta /47153 E5E 2% § A715E B¢ FFHEAAH. TRES
ZR2RIZN B2 FE3 F F715E FdlE S ol &3 AxeiH
o1F f715E AT F dee A2 T = 3-2(25.2 g, A<
A z3rA

MS: [M+H]+ = 798

3) 3LE 39 A

AA BY7dA &= 3-2 (25.2 g, 31.6mmol) EIEZHSO| =27
300 mi9} ogEkg  50mlel ¥m  mwwk 2 #}FsPY. o F

MS: [M#H]+ = 651

Az 4: SFE 49 A=
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Compound 4

1) 33FE 4-19 &4

AA BE7)9A FHFE Al (20.0 g, 58.9mmol)S} (9-phenyl-9H-
carbazol-4-y1)boronic acid (33.8 g, 117.7 mmol)Z E|E&}slo]l=2F
300 mloll B3 wyk L BFEAG. o] T FelEItEU0]E(48.8 g, 353.1
mmol)E & 100 mlol =< FJstm FE3] awkgt & HEHI|2EHE-
25 4.1 g, 6 molh)S FYsIFY. 12A1F 3 F ALo=

$Ea {715y 2SS BT F OAIEE BY T

EZZIEN EZ +r 2
th. ol H71E5L AxXE F e AZAL 53 IAFE 4
, 63%)2 A=A,

MS: [M+H]+ = 667

3) 3FE 4-29 FA

Ax BY7)9A FFE 4-1 (24.7 g, 58.9mol)E olHEUCEZ
300mle] ¢ & FEEIIRUCE(10.2 g, 74.2 mmol)E FYstm o

e H
[>
Mo oy gl

w32 o

|
X
=
T
£

AL ol

-

1(24.7

3087 nwralgct. o]F trifluoromethanesulfonyl chloride(9.3g, 55.5
mmol)S HH3 FLsgct. 1247 §9g F EE FYste ¥
28 F {7158 2¢ SR, SHRE=
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MS: [M+H]+ = 798

3) 3FE 49 A

Ax BYr|oA FFE 4-2 (26.0 g, 32.6mmol) BlEZ o=z Fed
300 ml$} e 50mlo]l ¥z myr #H EBFIFAT. o] F
YEFIRYO)E(13.5 g, 97.9 mmol)E & 100 mld Ho FYsta T3]

HEZ7|2EZFEd-E AT

dqEolAElolE AZAFL T M z:A IFFE 4(10.6 g, 500
Azt
MS: [M+H]+ = 651

Azd 5: FFE 59 A=

TR oy, T g

B-1

5-1

O N
5-2 Compoun
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1) 33=E B-19 A
dibenzo[b,d]thiophen-2-01 (30 g,150.0 mmol)E& EEZZXE 300

[e]

mlo] LHAZT. 7)o N-B2EMA|=olu=(53.4 g, 235.2 mmol) &

Y AE 94 4 h TG wEksit. wgo] FEHE F €5 UM
olF FEg F 2FMoLANoE &£FHO=Z 23d uwE FEE
dth.ol% FFa9 FFE B-1(44.8 g, 84 5= AU

MS: [M+H]+ = 357

2) 3&E 519 #A

Ax E7)olA FFE B-1 (20.0 g, 56.2mmol)S} (9-phenyl-9H-
carbazol-3-y1)boronic acid (32.3 g, 112.4 mmol)E EH|EZSlo|==2F &
300 mlo] ¥z :wk 2 FAFFHAT. o] F FEelEIIEV|E(46.6 g, 337.2

, T7%)S AZ33H.
MS: [M+H]+ = 683
3) FTE 5-29 #A
As EY7dA 3FE 5-1 (29.5 g, 43.3mol)E oA EUOEH

300mlol ¢ F TEMEIFIRUY0)E(12.0 g, 86.6 mmol)E FHYsL oF
3087 wwslith. o]lF trifluoromethanesulfonyl chloride(10.9g, 64.9
mmol)& A3 FHsT. 124 ¥F F EL FYstq ¥Ee
Z83n /U1 B B ¥ FU15E Y FFRIANG. FR=ES
E22IEY EE FEI} F fU15S IivtadlEE ol &3 AxsH

3 & 538 FEE 52(31.0 g, 880)&

MS: [M+H]+ = 812
3) 3gE 59 A
AL 27| A FFE 5-2 (31.0 g, 38.1mmol) BIEFsIo|=2F&
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300 mlet AL 50mlel YWxm  wmyk @ S{EARY. o] X

TEMEIIRYO)E(15.8 g, 114.3 mmol)E & 100 mlol =9 FYstz
ZE3 wekgk & HEHINA2EYUEE-T29ZHE(1.3 g, 3 molh)<
FAeA 1247 WS T ooz 2xE WEu H7)EH EFS
5 BT F /5L Y FHREAGT. SHRES ZEEXEH EE FEO
5 f71%L SamadaL ol&d AXRSTY. olF f{UFE WXE F
deolAglo]lE AZAAL Fa M 1A FIFE 5(156.2 g, 600)=
A z3HA T
MS: [MtH]+ = 667
10

Azxd 6: HA3}E 69 A=

B N R o

QO £

C-1

6-1

6-2 Compoun
d6

1) 33E C-19 &4
15 9,9-dimethyl-9H-fluoren-3-ol (30 g,142.8 mmol)E EEEEEF 300
mlell §sMAh, 7)) N-BEEMA=o|u]=(50.8 g, 285.6 mmol) &
93 Qe oA 4 h B mwegy. wgol F2d ¥ BE It

o
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MS: [M+H]+ = 367

2) 3EE 6-19 A

Ai BY7loA FFE C-1 (20.0 g, 54.7mmol)} (9-phenyl-9H-
carbazol-3-yl)boronic acid (31.4 g, 109.3 mmol)E E|EZ3o|=2F
300 mlol ¥x muk g FHFEHUTY. o] T EEFIIRUC]E(45.3 g, 327.9

mmol)E & 100 mlol ¥4 £Jdm SE3| wukdt & HEZI|ZEZHd-
T2V L:-ZEE(3.8 g, 6 molb)S FYIAT. 12A13F ¥HE F A2o=
LEE ¥F3: f715Y EFS B F AUFE Y FEsd
ZHES Z2RIEY BE FET T F7FE Hades o83
AZIEY. olF f715L AxF F Adus AZAE T FFE 6-
1(20.4 g, 54%)= AZ3I.

MS: [M+H]+ = 693

3) 33E 6-29 FHA4

AA B A FFE 6-1 (20.4 g, 30.0mmol)E ol EUV|EZE
300miol = F FeElEIARUOJE(8.3 g, 59.9 mmol)E FHhsta o

3087 wwkdlgck, o]&F trifluoromethanesulfonyl chloride(7.5g, 44.9

_l

MS: [M+H]+ = 825

3) BTE 69 FA

Ax BEY7) A FFE 6-2 (14.6 g, 17.9mmol) HEZSIo| =27
300 mi¢t olgE  Somlol ¥z mwr # #FEGT. o

TEIFIIRYOE(7.4 g, 53.7 mol)E & 30 mlol 59 FYsta FTE

o

o

sk & gEfgI2EgAd-T2Y-SIHE50.6 g, mol%)<
=39, 1247 W & Aeozm LnE dEy {7|FH EFS
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[e] s ]
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A7) A 194 FAd 19 FFE 1 diAl 7] E 19 7|AE
AFEL AlLEE AL AYdstuns, AV Add 13 T3 WHOE
71 2F A2AE AzRsFT. 7] ® 19 CE1 WA CE39 SFE2

O QO OO
ate L Se
Solne O
oo O
5 CE1 CE2 CE3
A7) Agd @ vuAgdoA f7] FF AAE 10mA/cm’e] AF
Ao Agd 58S SAHPD, Smp/en’e]l HF DN FHE

EAstod éﬂ% 3171 & 19 UrE}LH%iE‘r. o], LT95= %7] 3= thw]

10 [ 1]
N _ 4= (h)
o - AL(V) F&(Cd/A) R (LT at
i 2 % 95 4d
(@10mA/cm?) | (@10mA/cm?) (x,y) )
50mA/cm®)
_ 0.44,
Add 1 I3gE 1 4.4 83 140
0.54
i 0.46,
Ao 2 3TE 2 4.3 83 160
0.54
i 0.46,
AEd 3 IIE 3 4.2 81 170
0.55
) 0.46,
A3 4 33E 4 4.3 82 160
0.54
i} 0.46,
Add 5 33E 5 4.3 80 180
0.54
i} 0.46,
Ao 6 3E 6 4.5 81 0 54 140
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(373 1]
at7] ek 18 FAEHE e
5 ?Rel)f
7] A 1914,
=0, S Ex C(RR)OZ
Ri 2R = 474 50802, X3 T BXFE Cred ¢Hol,
Arp 2 Ar,= 27 28R o2 X3 e v X" Ceg 0FEOlAL,
10 R' 2 R'e 27 EY3oz, F4; FF54 T2 Aokx;
UEZ; olulx; T X3 T HXFHE Cg €A,
Re', Re', Rs' 2 R'2 ZZ EYH2ZT, F4; T4 TEA,
Alolx; YEZ; olu]y; & X3 Ev HXTE Cre ¢ZolIL,
a, d 2 f= 4z Egx0=2, 0 WA 49 HFol,
15 b Ztz Edxoz, 0 WA 29 HFol,
c L ex A4z EHPFHOE, 0 WA 39 HFY
(373 2]
A 18l oA,
20 Ri 2R & 247 Egdoz, v, dEd =& 2232, FFE.
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