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15

1

o

<
£-7]9]

9,9-dimethy1-9H-fluorene (40 g, leq, 0.206 mol)¥} Phthalic anhydride (33.6 g, 1.1 eq, 0.227 mol)<= Wt
A A

[SHA o 1] 2-(9,9-dimethy]-9H-f luorene-2-carbonyl)benzoic acid & A=

H-NMR :

=
=

1

[0064]
[0065]
[0066]
[0067]
[0068]



[0069]

[0070]
[0071]

[0072]

[0073]

[0074]
[0075]

[0076]

[0077]

[0078]
[0079]

[0080]

[0081]

[0082]
[0083]

S=546 10-1120917

[3A o] 2] 13,13-dimethyl-6H-indeno[1,2-blanthracene-6,11(13H)-dione & A=X

e}

O
Cﬂ |O’ Polyphosphoric acid O‘O’
COOH Q Q
(@]

2-(9,9-dimethyl-9H-f luorene-2-carbonyl )benzoic acid (20 g, 1leq, 0.058 mol) ZTfx=IFe] ¥
Polyphosphoric acid (70 ml) & ¥th. 2 A|ZF &<k 140 C 7FE uRbsiQlth. 50 C ol3i7kA] A3 & S/
FE A HA7FsEEY. AAE aAES Filterd o &2%F9] Methanol® o] F1 AZXAA 2,9-dibromo-

13,13-dimethyl-6H-indeno[1,2-b]anthracene-6,11(13H)-dione (14.7 g, & 78 %)<= LUc}.

HNIR 1.57 (s, 6H), 7.30 (t, 2H), 7.55 (d, 1H),7.70 (d, 1H), 7.85 (d, 1H), 7.94 (s, 1H), 8.09 (s,
1), 8.30 (t, 2H), 8.38 (s, 1H)

[Adel 3] 13,13-dimethyl-13H-indeno[1,2-blanthracene 2] AZ

oooo e COCG
Q I2 Toluene Q

2,9-dibromo-13, 13-dimethyl-6H-indeno[1,2-b]anthracene-6,11(13H)-dione (19 g, 0.058 mol) =
ml) o &8 A7l 5 57% HI (50 ml) & ¥ F 48 AXF &4k &5 wukAzln. whg 57 § whe-ool] o7
(500 ml) & H7IA7]a, AAE 314 = Filter 3 3 Toluene (200 ml) ©f ThA] 9] Iodine (4.56 g, 0.018
mol) & ¥& ¥ 3 AIZF Bt R wyk AFT REE F4 = 2 A4 F2eEadgdE ske 13,13~

T *
dimethyl-13H-indeno[1,2-blanthracene (10g, & 54 %) & LU},

Z24F (200
ol

ol
o

HONR : 1.60 (s, 6H), 7.35 (t, 2H), 7.40 (m, 2H).7.51 (d, 1H), 7.95 (m, 3H), 7.99 (s, 1H), 8.35 (s,
), 8.44 (s, 1H), 8.50 (s, 1H) : FD-MS: m/z 294 (M).

[3tAd ] 4] 6,11-dibromo-13,13-dimethyl-13H-indeno[1,2-blanthracene ¢ A=
Br
N bromosuccinimide
OOO’Q Carbon tetrachloride OOO’Q
Br

13,13-dimethyl-13H-indeno[1,2-bJlanthracene (10 g, 0.034 mol) =} N-bromosuccinimide (12.1 g, 0.068 mol)
S Carbon tetrachloride 200 mlell €3} A2l & 60 ColA 8 A|7r wybel{t. v 2/ & ZFHFE ==
3 & Zg IEvlEayy 3te] 6,11-dibromo-13,13-dimethyl-13H-indeno[1,2-blanthracene (10.9 g, & 71

%) 5 Ay,

i

HONMR : 1.63 (s, 6H). 7.42 (t. 2H), 7.57 (dd, 1H), 7.66 (dd, 2H), 8.08 (dd. 1H), 8.60 (dd, 2H), 8.65
(s, 1H), 8.93 (s, 1H) ; FD-MS: m/z 452 ().

[AA 4 1] Inv-1-1 ¢ A=z

Br @\
Pdy(dba) P(&Bu)
S0 60 I " CrCrS
Q @ NaOBu! Toluene O
" o0

6,11-dibromo-13,13-dimethyl-13H-indeno[1,2-b]anthracene (7.2 g, 16.0 mmol), diphenylamine (8.1 g, 48.0
mmol)S EF4 350 mLell =< T Eglx wldgd ofAE tho] ZekE (0.44 g, 0.48 mmol)S A4 ShollA ¢

Ark. @la P(tBu); (0.65 g, 3.20 mmol)S ¥R EFES] @i, NaOBu  (6.15 g, 64.0 mmol)S

_12_



[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

S=546 10-1120917

FAsT. vbg S-S 243 F9F g wdkekglth, whgo] FAE § GRS HeypAd sjso] a2 i
ato] Zebge AASAY. NS EA% =& AHEEte] work-upd thE EATE NgSO.= dryingA Tk, ©] 71
& A STFeke] & <]
1

2
Ll
o
W
p
o
92
i
Lo
92
—
2
fr
N
N
=
(o]
2
o
ox
d
o
ne
32
v
2
12
tlo
[
ofi
i to,
e =

HNIR 1.62 (s, 6H), 6.45 (m, 8H), 7.05 (m, 12H), 7.42 (dd, 2H), 7.61 (t, 1H), 7.86 (dd, 2H), 7.93

(t, 1), 8.07 (s, 1H), 8.21 (t, 2H), 8.37 (s, 1H) ; FD-MS: m/z 628 (M).

[AA 4 2] Inv-1-2 ¢ A=z

6,11-dibromo-13, 13-dimethyl-13H-indeno[1,2-b]anthracene (5.0 g, 11.1 mmol), dip-tolylamine (6.6 g,
33.3 mmol)S EF4l 250 mLell AT, AAld 13 g HeR Fdste] Inv-1-2 (6.91 g, & 91 %) &

ATk, FD-MS: m/z 684 ().

[AA4 3] Inv-1-3 9] A=

6,11-dibromo-13,13-dimethyl-13H-indeno[1,2-b]anthracene (5.0 g, 11.1 mmol), 4-tert-butyl-N-(4-
isopropylphenyl)aniline (8.9 g, 33.3 mmol)S EF<l 250 mLoll =St}h. AA)d 13} FL3 WHo T A3}

o] Inv-1-3 (8.24 g, 4& 90 %) = AT}, FD-MS: m/z 824 (M),

[AA 4 4] Inv-1-4 ¢ A=z

6,11-dibromo-13, 13-dimethyl-13H-indeno[1,2-b]anthracene (5.0 g, 11.1 mmol), 4-isopropyl-N-p-
tolylaniline (7.5 g, 33.3 mmol)E &5l 250 mLo =%l AAld 13 5Lk FHoz Alste] Inv-1-4

(7.65 g, & 93 %) = AUk, FD-NS: m/z 740 ().

[AA4 5] Inv-1-5 9] A=

6,11-dibromo-13,13-dimethyl-13H-indeno[1,2-b]anthracene (5.0 g, 11.1 mmol ), bis(3,5-
dimethylphenyl)amine (7.5 g, 33.3 mmol)= &5l 250 mLol| H=FTh. AAd 13} 5L3 WHoz A sl

Inv-1-5 (7.40 g, & 90 %) = ATh. FD-NS: m/z 740 ().

[AA 4 6] Inv-1-6 ¢ A=

6,11-dibromo-13, 13-dimethyl-13H-indeno[1,2-b]anthracene (5.0 g, 11.1 mmol), N-phenylnaphthalen-2-amine
(7.3 g, 33.3 mmol)S EF4d 250 mLoll =t AAd 13 5L HHoz dAsle] Inv-1-6 (7.44 g, &

92 %) = ATt FD-MS: m/z 728 (M).

[AAd 7] Inv-1-9 9] A=

6,11-dibromo-13,13-dimethyl-13H-indeno[1,2-bJanthracene (5.0 g, 11.1 mmol), N-(naphthalen-2-
yl)naphthalen-1-amine (8.96 g, 33.3 mmol)& EF<I 250 mLoll =R, AAd 13 FA3 WHo g $HA 35k

Inv-1-9 (8.19 g, & 89 %) = ATE. FD-NS: m/z 828 (M),

[AA 4 8] Inv-1-11 & A=

6,11-dibromo-13, 13-dimethyl-13H-indeno[1,2-b]anthracene (5.0 g, 11.1 mmol), dibiphenyl-4-ylamine
(10.69 g, 33.3 mmol)S EF<l 250 mLoll =Rk, AAlo 13 FL3 WHo g 3HA3te] Inv-1-11 (8.80 g, &=

£ 85 %) = ATt FD-MS: m/z 932 ().

[AAe 9] Inv-1-13 ¢ AX

6,11-dibromo-13,13-dimethyl-13H-indeno[1,2-b]anthracene (5.0 g, 11.1  mmol), N-(biphenyl-4-
yl)naphthalen-2-amine (9.83 g, 33.3 mmol)& EF<I 250 mLoll =R, 2AAd 13 FA3 WHo g $HA 35k

Inv-1-13 (8.41 g, %8 86 %) = ATk, FD-US: m/z 880 ().
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[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

S=S46 10-1120917

[AAd 10] Inv-1-15 o] AZX

6,11-dibromo-13,13-dimethyl-13H-indeno[1,2-b]anthracene (5.0 g, 11.1 mmol), 9,9-dimethyl-N-phenyl-9H-
fluoren-2-amine (9.50 g, 33.3 mmol)S EF<l 250 mLol =9t AANd 17 B3t oz FAste] Inv-

1-15 (8.60 g, %~& 90 %) = AT}, FD-MS: m/z 860 (M).

[AA 4 11] Inv-1-17 ¢ Az

6,11-dibromo-13, 13-dimethyl-13H-indeno[1,2-b]anthracene (5.0 g, 11.1 mmol), bis(9,9-dimethyl-9H-
fluoren-2-y1)amine (13.36 g, 33.3 mmol)S =5 250 mLoll HQPth. AN 13 Hd3 oz A sl

Inv-1-17 (11.17 g, 5% 92 %) 2 AT, FD-NS: m/z 1092 ().

[AAd 12] Inv-1-18 o] AZX

6,11-dibromo-13,13-dimethyl-13H-indeno[1,2-b]anthracene (5.0 g, 11.1 mmol), N-phenylanthracen-2-amine
(8.96 g, 33.3 mmol)S EF 250 mLoll HPTF. AAd 13 59 WHo R A8t Inv-1-18 (7.73 g, F

&84 %) = ATE. FDMS: m/z 828 (M).

[AA4 13] Inv-1-22 ¢ Az

6,11-dibromo-13, 13-dimethyl-13H-indeno[1,2-b]anthracene (5.0 g, 11.1  mmol), N-phenyl1-9,9'-
spirobi[fluoren]-2-amine (21.49 g, 33.3 mmol)S EFl 250 mLoll =9tt. Ao 13 Y3 HHoz A

ato] Inv-1-22 (9.82 g, 48 80 %) = ATk, FD-MS: m/z 1104 (M).

[AA Y 14] Inv-1-26 o] AZX

6,11-dibromo-13,13-dimethyl-13H-indeno[1,2-b]anthracene (5.0 g, 11.1 mmol), N-phenylbiphenyl-2-amine
(8.16 g, 33.3 mmol)S EF4 250 mLoll =ct. Ao 13 T3 WHo g HAlsle] [nv-1-26 (7.89 g, F

& 91 %) = ATk FD-MS: m/z 780 (V).

[AA4 15] Inv-1-31 ¢ Az

6,11-dibromo-13, 13-dimethyl-13H-indeno[1,2-b]anthracene (5.0 g, 11.1 mmol), N-(biphenyl-4-yl)biphenyl-
3-amine (10.69 g, 33.3 mmol)S EF<l 250 mLoll =tk AAd 13 TL3 Wy oz A3t Inv-1-31

(8.29 g, 4+& 80 %) = ATt FD-NS: m/z 932 ().

[AAd 16] Inv-1-35 o] A=X

6,11-dibromo-13,13-dimethyl-13H-indeno[1,2-b]anthracene (5.0 g, 11.1 mmol ), N-(4~
isopropylphenyl)biphenyl-4-amine (9.56 g, 33.3 mmol)S =F<l 250 mLoll STt AAd 13 L3 LIHo

2 3] Inv-1-35 (8.16 g, 55 85 %) = ATt FD-MS: m/z 864 (M),

[AA 4 17] Inv-1-39 ¢ Az

6,11-dibromo-13, 13-dimethyl-13H-indeno[1,2-b]anthracene (5.0 g, 11.1  mmol), N-(biphenyl-2-
yl)naphthalen-1-amine (9.83 g, 33.3 mmol)& =<l 250 mLoll Atk AA o 13 U3 HH o7 A5

Inv-1-39 (8.71 g, & 89 %) = AT, FD-NS: m/z 880 ().

[A Ao 18] Inv-1-40 o] A=X

6,11-dibromo-13,13-dimethyl-13H-indeno[1,2-b]anthracene (5.0 g, 11.1 mmol), N-methylaniline (3.57 g,
33.3 mmol)& =Tl 250 mLol]l k. AAld 13 Fd3 dhE oz dAEke] Inv-1-40 (5.33 g, & 95 %)

= 94Ut FD-MS: m/z 504 ).

[AA 4 19] Inv-1-42¢] A=

6,11-dibromo-13, 13-dimethyl-13H-indeno[1,2-b]anthracene (5.0 g, 11.1 mmol), N-(biphenyl-4-yl)thiophen—
2-amine (8.36 g, 33.3 mmol)S EF4 250 mLell =tt. AAd 13 FL3 WHo R FAFFe] Inv-1-42
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[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

S=546 10-1120917

(7.92 g, 28 90 %) = ASTh. FD-NS: m/z 792 (M),

[AA ¢ 20] Inv-1-47¢] A=

6,11-dibromo-13,13-dimethyl-13H-indeno[1,2-b]anthracene (5.0 g, 11.1 mmol), N-phenylpyrazin-2-amine
(5.70 g, 33.3 mmol)S EF4 250 mLell =ch. Ao 13 T3 WHo g HAsle] [nv-1-47 (6.18 g,

& 88 %) = ATk, FD-MS: m/z 632 (M),

[AA 4 21] Inv-1-48¢] A=

6,11-dibromo-13,13-dimethyl-13H-indeno[1,2-b]anthracene (5.0 g, 11.1 mmol), N-(biphenyl-4-yl)pyrazin-
2-amine (8.23 g, 33.3 mmol)S EF4 250 mLell =th. AAd 13 HL3k WHo R FAFFe] Inv-1-48

(7.58 g, & 87 %) = AQTh. FD-NS: m/z 784 (V).

[AA ¢ 22] Inv-1-52¢] A=

6,11-dibromo-13, 13-dimethyl-13H-indeno[1,2-b]anthracene (5.0 g, 11.1 mmol ), N-(4~
isopropylphenyl)pyrazin-2-amine (7.10 g, 33.3 mmol)=S S5l 250 mLol =RTH AAlo 13 53 WO

2 BAete] Inv-1-52 (7.32 g, 58 92 %) = ATk, FDNS: m/z 716 ().

[AA e 23] Inv-1-53¢] A=

6,11-dibromo-13, 13-dimethyl-13H-indeno[1,2-b]anthracene (5.0 g, 11.1 mmol), N-phenylpyridin-2-amine
(5.66 g, 33.3 mmol)=S E5F9l 250 mLoll =HTh. AAlo 13 FLe YHoz 3HAd3te] Inv-1-53 (6.58 g, =

& 94 %) = ATt FD-NS: m/z 630 ().

[AA ¢ 24] Inv-1-54¢] A=

6,11-dibromo-13,13-dimethyl-13H-indeno[1,2-b]anthracene (5.0 g, 11.1 mmol), N-(biphenyl-4-yl)pyridin-
2-amine (8.20 g, 33.3 mmol)S EF4 250 mLoll =Avt. AA o 13 L3 WHoz dA3Fe] [nv-1-54

(7.74 g, 58 89 %) = ATk, FD-NS: m/z 782 ().

[AA 4 25] Inv-1-59¢] A=

6,11-dibromo-13, 13-dimethyl-13H-indeno[1,2-b]anthracene (5.0 g, 11.1 mmol), N-(naphthalen-2-
yl)pyridin—2-amine (7.33 g, 33.3 mmol)S E5F4l 250 mlol] =th. AAlo 13 Fd3k WyHoz gAs ]

Inv-1-59 (7.38 g, & 91 %) = ATk, FD-NS: m/z 730 ().

[AA ¢ 26] Inv-1-61] A=

6,11-dibromo-13,13-dimethyl-13H-indeno[1,2-b]anthracene (5.0 g, 11.1 mmol), N-(9,9-dimethyl-9H-
fluoren-2-yl)pyridin-2-amine (9.53 g, 33.3 mmol)<S EF4d 250 mLell HATh. AAld 13 U3 WYHo=

g ate] Inv-1-61 (8.62 g, 4% 90 %) = ATk, FD-MS: m/z 862 (M).

[AA 4 27] Inv-1-64¢] A=

6,11-dibromo-13, 13-dimethyl-13H-indeno[1,2-b]anthracene (5.0 g, 11.1 mmol), N-(naphthalen-2-
yl)quinolin-6-amine (8.99 g, 33.3 mmol)S EF<l 250 mLell vk, AAd 13 U3 HHoz A5

Inv-1-64 (8.03 g, & 87 %) = A}, FD-NS: m/z 830 (M).

[AA ¢ 28] Inv-1-662] A=

6,11-dibromo-13,13-dimethyl-13H-indeno[1,2-b]anthracene (5.0 g, 11.1 mmol), N-(biphenyl-4-yl)quinolin—
6-amine (9.86 g, 33.3 mmol)S EF 250 mLell =Uct. AAd 13 L3 WHoz FAFe] I[nv-1-66

(8.14 g, & 83 %) = AATh. FD-NS: m/z 882 ().

[AA e 29] Inv-1-69¢] A=

6,11-dibromo-13, 13-dimethyl-13H-indeno[1,2-b]anthracene (5.0 g, 11.1 mmol), N-phenylisoquinolin-4-
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[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

SE546 10-1120917

amine (7.33 g, 33.3 mmol)S EF4l 250 mLoll HHTh. AAd 13} FLe Yoz sHA3te] Inv-1-69 (6.98
g, FF 86 %) = AT, FDUS: m/z 730 ().

[AA ¢ 30] Inv-1-72¢] A=

6,11-dibromo-13,13-dimethyl-13H-indeno[1,2-b]anthracene (5.0 g, 11.1 mmol), N-phenylisoquinolin-1-
amine (7.33 g, 33.3 mmol)S EF4 250 mLoll HATh HAAlo 13} T3 WHoez A Inv-1-72 (6.82

g, S8 84 %) = AT, FDNS: m/z 730 ().

[AA 4 31] Inv-1-73¢] A=

6,11-dibromo-13, 13-dimethyl-13H-indeno[1,2-b]anthracene (5.0 g, 11.1 mmol), N-phenylquinolin-3-amine
(7.33 g, 33.3 mmol)S EF4 250 mLell =T, AAd 13 L3 whHo g A ste] [nv-1-73 (6.65 g, <

& 82 %) = ATk FD-NS: m/z 730 (M).

[AA ¢ 32] Inv-1-749] A=

6,11-dibromo-13,13-dimethyl-13H-indeno[1,2-bJanthracene (5.0 g, 11.1 mmol), N-phenylisoquinolin-3-
amine (7.33 g, 33.3 mmol)S EF4 250 mLoll HATE. AAJo 13 53 WHoz At Inv-1-74 (6.49

g, 58 80 %) = AT, FDNS: m/z 730 ().

[AA 4 33] Inv-1-76¢] A=

6,11-dibromo-13, 13-dimethyl-13H-indeno[1,2-b]anthracene (5.0 g, 11.1 mmol), 4-isopropyl-N-(4-
methoxyphenyl)aniline (8.03 g, 33.3 mmol)& EF<l 250 mLoll =R, AAld 13 53 WHo g $HA35}o]

Inv-1-76 (6.44 g, & 75 %) & LA, FD-MS: m/z 772 o).

[AA ¢ 34] Inv-1-789] A=

6,11-dibromo-13,13-dimethyl-13H-indeno[1,2-b]anthracene (5.0 g, 11.1 mmol), N-(4-isopropylphenyl)-2-
methoxyaniline (8.03 g, 33.3 mmol)& EF<l 250 mLoll =9th. 2AAo 13 T3 wpHoz tAdste] Inv-1-

78 (6.26 g, & 73 %) = AT FDNS: m/z 772 ().

[AA 4 35] Inv-1-79¢] A=

6,11-dibromo-13, 13-dimethyl-13H-indeno[1,2-b]anthracene (5.0 g, 11.1 mmol), dibenzylamine (6.56 g,
33.3 mmol)S EF<l 250 mLoll =Tk, AAld 13 FA3 WHo R gAste] Inv-1-79 (6.23 g, & 82 %)

S d3lth. FD-MS: m/z 684 (M)

[34d 4] 5] 5-bromo—2-(9,9-dimethyl-9H-f luorene-2-carbonyl)benzoic acid & A=x

o}

0 o)
Br AICI,

0 ° X0
Q Dichloromethane Br COOH Q

9,9-dimethy1-9H-f luorene (27.78 g, 0.143 mol) ¥} 4-Bromo Phthalic anhydride (48.69 g, 0.214 mol) & Wt
< g7]d] 2a Dichloromethane (700 ml) & FH7sEct. 0 ColA aluminum chloride (28.7 g, 0.214 mol)
MA8l ke oy deo® &9 F 12 ARE aRbelglh. Wb TR SRTE A8 HIke ohe, 3
Dichloromethane &2 F&3dl1 ZFHF2 ofz] W Aol FAh., &0 AA F AAHE TAZ Hexane 2 L £7]0
Y3 Washing 3+ t}3 filter, 7AZ3}o] 5-bromo-2-(9,9-dimethyl-9H-f luorene-2-carbonyl )benzoic acid (30
g, T& 50 %) & LAt

MR : 1.63 (s, 61), 7.30 (t, 2H), 7.55 (d, 1H),7.84 (d, 1H), 7.92 (m, 3H),7.99 (s, 1H), 8.08 (s,
1), 8.12 (d, 1H), 12.31 (s, 1H)
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[0157]

[0158]
[0159]

[0160]

[0161]

[0162]
[0163]

[0164]

[0165]

[0166]
[0167]

[0168]

[0169]

[0170]
[0171]

S=S46 10-1120917

[gAdd] 6] 8-bromo-13,13-dimethyl-6H-indeno[1,2-b]anthracene-6,11(13H)-dione & AZ

(0] (@]
O O’ Polyphosphoric acid O‘O’
ot~ o &
o] o]

5—bromo—2—(9,9—dimethy1—9H—fluorene—Z—carbonyl)benzoic acid (18.53 g, 0.044 mol) & Zgx3d ¥
Polyphosphoric acid (50 ml) & Y& & 2 A7t H<¢F 140 TR 7198tgitt. 50 C ole7tA 23 & FHFES
A8 FZArbstdn. A" TAS Filterdt v 4239 Methanol® Ao F31 AXAA 8-bromo-13,13-
dimethyl-6H-indeno[1,2-blanthracene-6,11(13H)-dione (11 g, <& 62 %) = LUc}.

1H NMR : 1.68 (s, 6H), 7.08 (t, 1H), 7.28 (t, 1H),7.55 (d, 1H), 7.70 (m, 2H), 7.84 (d, 1H), 7.97 (s,
1H), 8.09 (s, 1H), 8.21 (s, 1H).

[34d 4] 7] 8-bromo-13,13-dimethyl-13H-indeno[1,2-blanthracene & AZ
o
O‘O’ HI/AcOH OOO’
Q 7\
r I, Toluene Br
I -

8-bromo-13, 13-dimethyl-6H-indeno[1,2-blanthracene-6,11(13H)-dione (2 05 mol)S Z4F 200 ml o &
& ARl F 57 % HI (50 ml) & 9 F 48 AlF gk 3HF wwkA o ool ZFFF 500 ml
= HAU7MA 73, AAE 2AZE Filter 3 3 Toluene 200 mlell ThA] =9 lodine (4.05 g, 0.016 mol)S Y&
F 3 AR S B wnk A vhg T4 F & 2 Ay AEvEIH9E 8FY 8-bromo-13,13-dimethyl-
13H-indeno[1,2-blanthracene (11.1 g, =& 60 %) & YAH.

ri <
o[o 0a
of\ =
S
o
T
e
oo M

HNR : 1.60 (s, 6H), 7.36 (t, 2H), 7.50 (m, 2H),7.95 (m, 2H), 8.06 (s, 1H), 8.22 (s, 1H), 8.35 (s,
1H), 8.40 (s, 1H), 8.51 (s, 1H) ; FD-MS: m/z 374 (M+).

[3t4d o] 8] 6,8,11-tribromo-13,13-dimethyl-13H-indeno[1,2-blanthracene 2] A=Z

Br
OOO’ N bromosuccinimide ’
Q “Carbon tetrachloride Q
Br
Br

8-bromo-13,13-dimethyl-13H-indeno[1,2-bJlanthracene (11 g, 0.03 mol)¥} N-bromosuccinimide (11.39 g,
0.064 mol)<= Carbon tetrachloride (200 ml) © &3] A]Z1 & 60 ColA 8 A|ZF wHkeltt, s T/ & F

SR FEH 3 T Ay gEutEady o] 6,8,11—tr1bromo—13,13—d1methy1—13H—1ndeno[1,2—b]anthracene
(11.7 g, & 7B % E LU,

HONMR : 1.56 (s, 6H), 7.44 (t. 2H). 7.58 (d, 1H).7.74 (t, 1H), 8.09 (d, 1H), 8.51 (dd, 1H), 8.62 (s,
M), 8.78 (s, 1H), 8.90 (s, 1H) : FD-MS: m/z 532 (M).

[AA 4 36] Inv-2-1 & A=

Br @\ : N7 C
Pdy(dba);  P(tBu)s
O ¢ K ~ L
Br NaOBu* Toluene N
L O © @ ©N©
6,8,11-tribromo-13,13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 9.47 mmol), diphenylamine (4.81 g,
28.4 mmol)S EF<l 300 mLoll %9 & Egjx wldgd olAE tho] ZEkgF (0.26 g, 0.28 mmol)S A4 Flol

A @eleh. 283 P(¢Bu)y (0.38 g, 1.89 mmol)S Wk T&-Eo] @i, NaOBu (3.64 g, 37.89 mmol) S %4
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[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

[0188]

S=546 10-1120917

TdE F gk HeypA s a2 oaE e

771 )

o
2
A
0O
ol
;0
2 o
£
12
o
=
=
i
o
>~
>,
oo
ol
i)
9
=
(e}
-
T
=
o
LN
oo
[e9)
=
ofj
o
=
[oje]
w2
=
fru
o,
-
=,
=
0Q
>
S
2
o

HONMR : 1.64 (s, 6H), 6.47 (m, 12H), 7.09 (m, 18H), 7.40 (t, 1H), 7.52 (s, 1H), 7.63 (t, 1H), 7.78
(dd, 2H), 7.91 (t, 1H), 8.12 (s, 1H), 8.28 (t, 2H), 8.43 (s, 1H) ; FD-MS: m/z 796 an.

[AA 4 37] Inv-2-3¢] A=

6,8,11-tribromo-13,13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 9.47 mmol), 4-tert-butyl-N-(4-
isopropylphenyl)aniline (7.59 g, 28.4 mmol)S E5F4 250 mLoll =%l AAld 363 FL3k HHoz gHA

3to] Inv-2-3 (8.98 g, & 87 %) & LATE. FD-MS: m/z 1090 (M+).

[AAle) 38] Inv-2-59] A=

6,8,11-tribromo-13, 13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 9.47 mmol ), bis(3,5-
dimethylphenyl)amine (6.39 g, 28.4 mmol)S S5 250 mLoll HFTh. AAld 3637 L3 oz A sl

Inv-2-5 (8.21 g, & 90 %) = ATt FD-NS: m/z 963 ().

[AA 4 39] Inv-2-7¢] A=

6,8,11-tribromo-13,13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 9.47 mmol), N-phenylnaphthalen-1-
amine (6.22 g, 28.4 mmol)S EF<l 250 mlol| =th. AAld] 363 FLs WHoZ A5t Inv-2-7 (7.88

g, & 88 %) = ATk FDNS: m/z 945 ().

[AA ¢ 40] Inv-2-108] A=

6,8,11-tribromo-13, 13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 9.47 mmol), dinaphthalen-2-ylamine
(7.64 g, 28.4 mmol)S EF 250 mLol Aok, A 363 L3 oz FAste] Inv-2-10 (8.71 g,

& 84 %) = AT, FD-MS: m/z 1095 (M).

[AA 4 41] [nv-2-11¢] A=

6,8,11-tribromo-13,13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 9.47 mmol), dibiphenyl-4-ylamine
(9.12 g, 28.4 mmol)& EF9 250 mLoll =}, A 363 A3 WHoz FAste] Inv-2-11 (9.24 g,

& 78 %) = ATt FD-NS: m/z 1252 ().

[AA ¢ 42] Inv-2-149] A=

6,8,11-tribromo-13, 13-dimethyl-13H-indeno[1,2-bJanthracene (5.0 g, 9.47 mmol), N-(biphenyl-4-
yl)naphthalen-1-amine (8.38 g, 28.4 mmol)S EF<l 250 mLol =9th. AA o 3637 TAds WHoz IHAs)

o] Inv-2-14 (8.78 g, 4°& 79 %) = AT}, FD-MS: m/z 1174 ().

[AA 4 43] Inv-2-164] A=

6,8,11-tribromo-13,13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 9.47 mmol), N-(biphenyl-4-yl1)-9,69-
dimethyl-9H-f luoren-2-amine (10.26 g, 28.4 mmol)<S EF 4 250 mLoll Hth. AAd 363 FU3 WHHo=R

dste] Inv-2-16 (10.01 g, =& 77 %) & LA}, FD-MS: m/z 1373 (M+).

[AAld 44] Inv-2-179] A=

6,8,11-tribromo-13,13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 9.47 mmol), bis(9,9-dimethyl-9H-
fluoren-2-y1)amine (11.39 g, 28.4 mmol)S EF< 250 mlLol] FTh. AAd 369 HU3 Mo R 3HAdEho]

Inv-2-17 (10.60 g, & 75 %) = ATk, FD-MS: m/z 1492 (M),
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[0189]

[0190]

[0191]

[0192]

[0193]

[0194]

[0195]

[0196]

[0197]

[0198]

[0199]

[0200]

[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

[0207]

[0208]

S=546 10-1120917

[A Ao 45] Inv-2-21¢] A=

6,8,11-tribromo-13,13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 9.47 mmol), N-(biphenyl-4-
yl)anthracen-2-amine (9.80 g, 28.4 mmol)S EF<l 250 mLoll St AXd 363 HUs WHoz 3Adsld

Inv-2-21 (9.02 g, %8 72 %) = ATk, FD-MS: m/z 1324 ().

[AA 4 46] [nv-2-23¢] A=

6,8,11-tribromo-13,13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 9.47 mmol), N-(biphenyl-4-y1)-9,9'-
spirobi[fluoren]-2-amine (13.72 g, 28.4 mmol)<S EF<l 250 mLol]l =Tt 2Ald 363 FL3 WHow

Aste] Tnv-2-23 (10.7 g, 8 65 %) = ATk, FD-MS: m/z 1738 ().

[AA ¢ 47] Inv-2-259] A=

6,8,11-tribromo-13,13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 9.47 mmol), dibiphenyl-2-ylamine
(9.12 g, 28.4 mmol)& EF4l 250 mLoll =S ch. AAld 363 FL3 Wyoz At Inv-2-25 (8.53 g, &

& 72 %) = AUk FD-MS: m/z 1252 (V).

[AA o 48] Inv-2-28¢] A=

6,8,11-tribromo—13, 13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 9.47 mmol ), N-(4-
isopropylphenyl)biphenyl-2-amine (8.16 g, 28.4 mmol)& &<l 250 mLol =th. Ao 363 L3 LY

o7 FAate] Inv-2-28 (8.17 g, 4+8& 75 %) = ATk, FD-MS: m/z 1150 (M).

[AA ¢ 49] Inv-2-359] A=

6,3,11-tribromo-13,13-dimethyl-13H-indenol[1,2-bJlanthracene (5.0 g, 9.47 mmol ), N-(4-
isopropylphenyl)biphenyl-4-amine (8.16 g, 28.4 mmol)S S5l 250 mLol =T AAlo 363 FL3 299

o= FAdate] Inv-2-35 (7.95 g, 4% 73 %) = ATk, FD-MS: m/z 1150 (M).

[AA 4 50] Inv-2-41¢] A=

6,8,11-tribromo-13,13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 9.47 mmol), N-phenylthiophen-2-
amine (4.97 g, 28.4 mmol)S EF<l 250 mLol HHTF. AAld 367 A3 Wy oz gAste] Inv-2-41 (6.08

g, & 79 %) = AUk FDNS: m/z 813 ().

[AA ¢ 51] Inv-2-42¢] A=

6,3,11-tribromo-13, 13—dimethy1—13H—indeno[1 2—b]anthracene (5.0 g, 9.47 mmol), N-(biphenyl-4-
yl)thiophen-2-amine (7.13 g, 28.4 mmol)S EF4l 250 mLoll =Atk. AAd 363 L3 #yHo=z 45k

Inv-2-42 (7.10 g, %8 72 %) = ATk, FD-MS: m/z 1041 ().

[AA 4 52] Inv-2-47¢] A=

6,8,11-tribromo-13,13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 9.47 mmol), N-phenylpyrazin-2-amine
(4.86 g, 28.4 mmol)S EF< 250 mLo] =t} AAld 363 A3 WP oz sAlste] Inv-2-47 (6.07 g, I

&80 %) = ATk FD-MS: m/z 801 (M).

[A Al 53] Inv-2-499] A=

6,8,11-tribromo-13,13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 9.47 mmol), N-(biphenyl-3-
yDpyrazin-2-amine (7.02 g, 28.4 mmol)S EF4l 250 mLoll ZFch. AAd 367 T3 WHo =z A sle]

Inv-2-49 (7.41 g, %8 76 %) = ATk, FD-MS: m/z 1029 ().

[AA 4 54] [nv-2-53¢] A=

6,8,11-tribromo-13,13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 9.47 mmol), N-phenylpyridin-2-amine
(4.83 g, 28.4 mmol)S EF< 250 mLo] =), AAld 363 A3 WP oz sAlste] Inv-2-53 (6.05 g, I
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[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

[0225]

[0226]

S=546 10-1120917

&80 %) = ATk FD-MS: m/z 798 (M).

[AA ¢ 55] Inv-2-589] A=

6,3,11-tribromo-13,13-dimethyl-13H-indenol[1,2-blanthracene (5.0 g, 9.47 mmol ), N-(4-
isopropylphenyl)pyridin-2-amine (6.02 g, 28.4 mmol)S =5l 250 mLoll =T AAld 363 FL3 WO

2 BAete] Tnv-2-58 (7.18 g, 8 82 %) = ATk, FD-NS: m/z 924 ().

[AA 4 56] Inv-2-60] A=

6,8,11-tribromo-13,13-dimethyl-13H-indeno[1,2-b]lanthracene (5.0 g, 9.47 mmol), N-(naphthalen-1-
yl)pyridin—2-amine (6.25 g, 28.4 mmol)S EF<l 250 mLoll HAtk. AAld 363 L3 FHoz FAF o]

Inv-2-60 (7.10 g, & 79 %) & LA}, FD-MS: m/z 948 (M+).

[AA ¢ 57] Inv-2-61] A=

6,8,11-tribromo-13,13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 9.47 mmol), N-(9,9-dimethyl-9H-
fluoren-2-yl)pyridin-2-amine (8.13 g, 28.4 mmol)S EF4 250 mLoll 5Tt AAJo| 367 T3 WYHoZ

g ate] Inv-2-60 (8.69 g, 4% 80 %) = ATk, FD-MS: m/z 1147 (V).

[AA 4 58] Inv-2-66¢] A=

6,8,11-tribromo-13,13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 9.47 mmol), N-(biphenyl-4-
yl)quinolin-6-amine (8.41 g, 28.4 mmol)<S EF4 250 mLoll =At}t. AAd 363 FL3 WHoz 4351

Inv-2-66 (8.36 g, & 75 %) & ATk FD-MS: m/z 1176 ().

[AA ¢ 59] Inv-2-718] A=

6,8,11-tribromo-13,13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 9.47 mmol), N-phenylquinolin-8-
amine (6.25 g, 28.4 mmol)& EF 250 mLoll vk, Ao 363 5D wHoz e Inv-2-71 (7.27

g, 58 81 %) = AUTh. FDNS: m/z 948 ().

[AA 4 60] Inv-2-74%] A=

6,8,11-tribromo-13,13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 9.47 mmol), N-phenylisoquinolin-3-
amine (6.25 g, 28.4 mmol)S EF<l 250 mLol HHTF. AAld 3637 A3 WhH oz sAlste] [nv-2-74 (7.36

g, & 82 %) = AUtk FDNS: m/z 948 ().

[AA ¢ 61] Inv-2-769] A=

6,3,11-tribromo-13,13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 9.47 mmol), 4-isopropyl-N-(4-
methoxyphenyl)benzenamine (6.85 g, 28.4 mmol)& S5l 250 mLoll H3ith., AAld 363 543 oz 3

ekl Inv-2-76 (8.05 g, 58 84 %) = AYITE. FD-MS: m/z 1012 ().

[AA 4 62] [nv-2-78¢] A=

6,8,11-tribromo-13,13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 9.47 mmol), N-(4-isopropylphenyl)-
2-methoxybenzenamine (6.85 g, 28.4 mmol)S EF 4 250 mLell =At}t. AA)o 363 LUk WHo g A3l

Inv-2-78 (7.85 g, & 82 %) 2 ATk FD-MS: m/z 1012 ().

[AA ¢ 63] Inv-2-799] A=

6,8,11-tribromo-13,13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 9.47 mmol), dibenzylamine (5.60 g,
28.4 mmol)& EF4 250 mLoll =tk AAld 363 FUT WHo=R FASte] Inv-2-79 (7.08 g, & 85 %)

= 94Ut FD-MS: m/z 879 ).
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[0227]

[0228]
[0229]

[0230]

[0231]

[0232]
[0233]

[0234]

[0235]

[0236]
[0237]

[0238]

[0239]

[0240]
[0241]

S=S46 10-1120917

[34d e 9] 2-(7-bromo-9,9-dimethyl-9H-f luorene-2-carbonyl )benzoic acid & A=x

o}

o o
AICI,

O’Q Br . COO Br

Dichloromethane
2-bromo-9,9-dimethyl-9H-f luorene (25.0 g, 0.092 mol) ¥} Phthalic anhydride (17.68 g, 0.119 mol) & Wt
< 87]o] ¥ar Dichloromethane 700 ml = 7}k, 0 CollA aluminum chloride (18.5 g, 0.138 mol) A
A3 A7k b Ao ® &9 % 12 AIRE wRkSIGIY. g TR F FRTE AAE e os, 3R
Dichloromethane &2 FZ3t1 THFTE Az H Ao AT, §d AA * AdE IAE Hexane 2 ¢ §7]°l
231 Washing 3+ o2 filter, 7AX3dF] 2-(7-bromo-9,9-dimethyl-9H-f luorene-2-carbonyl )benzoic acid
(23.2 g, &5 60 %) & 9

|

Q

°
o

' ONMR : 1.66 (s, 6H), 7.28 (t, 2H), 7.47 (dd, 2H), 7.62 (t, 1H), 7.84 (t, 1H), 7.92 (m, 2H),7.99 (s,
1H), 8.08 (s, 1H), 8.12 (d, 1H), 12.31 (s, 1H).

[$t4d o] 10] 2-bromo-13,13-dimethyl-13H-indeno[1,2-blanthracene-6,11-dione ¢ A%

o) o)

O O’ Polyphosphoric acid O‘O’
cor{ Yo s
[¢] O

2-(7-bromo-9,9-dimethy1-9H-f luorene-2-carbony! )benzoic acid (23.0 g, 0.055 mol) & Zg~3d] Y
Polyphosphoric acid 80 ml & ¥& % 2 A|ZF %<t 140 T2 7}<E38tet. 50 C olsl7kA 23 & FHFE
s Arbskdek. AAE TAE Filterdt ts A9 Methanol® Ao] Fi1 AZA|AH 2-bromo-13,13-
dimethyl-13H-indeno[1,2-blanthracene-6,11-dione (16.0 g, F5& 72 %) = LJr}.

HNR : 1.64 (s, 6H), 7.13 (t, 1H), 7.23 (t, 1H), 7.51 (d, 2H), 7.67 (m, 2H), 7.97 (s, 1H), 8.09 (s,
1H), 8.21 (s, 1H).

[§t4d o] 11] 2-bromo-13,13-dimethyl-13H-indeno[1,2-blanthracene ¢ A =%
0
D) e D)
Br I, Toluene Br
S 3

2-bromo-13,13-dimethyl-13H-indeno[1,2-bJanthracene-6,11-dione (20 g, 0.05 mol)& ZAF 200 ml o &3]
AL F- 57 % HI 50 mlE B2 F 48 AR &b 3 wbAIch, W FF § wkgofel] SRS 500 mlE FH7
17132, AA¥ 1A= Filter 3 ¥ Toluene 200 mlol TA] 9] Todine (4.05 g, 0.016 mol)S ¥& & 3 A
st &R kA, vk 2 F 5 3 Zd A=nEag9E do] 2-bromo-13, 13-dimethyl-13H-
indeno[1,2-blanthracene (11.3 g, & 61 %) = AAT}.

T

-

N

W ONMR ¢ 1.61 (s, 6H). 7.42 (dd, 2H), 7.54 (d, 1H), 7.73 (dd, 1H), 7.88 (d. 1H), 7.99 (dd, 2H). 8.05
(s, 1H), 8.37 (s, 1H), 8.45 (s, 1H), 8.50 (s, 1H) ; FD-MS: m/z 374 (M).

[§tAd ] 12] 2,6,11-tribromo-13,13-dimethyl-13H-indeno[1,2-blanthracene ¢ A%

Br
OOO. N-bromosuccinimide ’
- .
Carbon tetrachloride
Br Br
Br

2-bromo-13,13-dimethyl-13H-indeno[1,2-blanthracene (11 g, 0.03 mol)¥} N-bromosuccinimide 11.39 g
(0.064 mol)& Carbon tetrachloride 200 mloll &3] A|Z1 & 60 CollA 8 A|ZF AWH3IFAT. W £/ & =5H

TR FZF 3} T Ag IaulEady de] 2,6,11-tribromo-13,13-dimethyl-13H-indeno[1,2-blanthracene
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[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

[0250]

[0251]

[0252]

[0253]

[0254]

[0255]

[0256]

S=E53d 10-1120917
(11.5 g, & 73 %) = 24},

MR : 1.67 (s, 6H), 7.61 (d, 1H). 7.68 (dd, 2H).7.80 (s, 1H), 8.03 (d. 1H), 8.59 (dd, 2H). 8.64 (s,
1H), 8.95 (s, 1H) ; FD-MS: m/z 530 (M).

[AA 4 64] Inv-3-1 & A=

a0
Br @\ Pd
H(dba)s P(t-Bu)z
-y OOO {0
OOO’Q @ NaOBu* Toluene ’Q N
Br N
" oo O

2,6,11-tribromo-13,13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 9.47 mmol), diphenylamine (6.41 g,
37.9 mmol)S EF4 300 mLoll w1 F Erjx widzd oM E theo] ZEkE (0.26 g, 0.28 mmol)S A 3}

A 4ok, 283 P(rBu)s (0.38

L

0 1.89 mmol)S ¥He EEEo] Wi, NaOBu  (3.64 g. 37.89 mmol)S EY

= | £29 3 gk Aggld dzo] 1L o3t 3fo]
S AASEY. AL FASL E& AFESlY] work-updt U2 EASS MgSO,2 dryingAlATh. o] §7] &1

o

2}

2 44 FRel 92 A dA F o] 14z ge] 1A YYEL AU, oS £Fe WL
ZRPER 39 The LRE e ARRsEn AL olusel wm@A ;A (6.85 g, +E 91 DE
0-1041j[.

= AA .

HOMR : 1.62 (s, 6H), 6.45 (m, 12H), 7.05 (m, 18H), 7.36 (t, 1H), 7.49 (s, 1H), 7.62 (t, 1H), 7.79
(dd, 2H), 7.95 (t, 1H), 8.14 (s, 1H), 8.24 (t, 2H), 8.47 (s, 1H) ; FD-MS: m/z 795 an.

[AA 4 65] Inv-3-49] A=

2,6,11-tribromo-13,13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 9.47 mmol), 4-isopropyl-N-p—
tolylbenzenamine (8.53 g, 37.9 mmol)S EF4d 250 mLol] =P, Ao 649 TU3 Loz $HA S

Inv-3-4 (8.21 g, & 90 %) & ATk, FDMS: m/z 964 (M).

[AA ¢ 66] Inv-3-59] A=

2,6,11-tribromo-13, 13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 9.47 mmol ), bis(3,5-
dimethylphenyl)amine (8.53 g, 37.9 mmol)S EF4 250 mLoll HH . AAld 649 HL3 W oz A sl

Inv-3-5 (8.39 g, 4& 92 %) = ATt FD-MS: m/z 964 ().

[AA Y 67] Inv-3-7¢] A=

2,6,11-tribromo-13,13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 9.47 mmol), N-phenylnaphthalen-1-
amine (8.30 g, 37.9 mmol)& EF<l 250 mlol]l =th. AAd] 649 LS WHo R A5t Inv-3-7 (7.97

g, & 89 %) = AUtk FDNS: m/z 945 ().

[AA ¢ 68] Inv-3-99] A=

2,6,11-tribromo-13,13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 9.47 mmol), N-(naphthalen-2-
yD)naphthalen-1-amine (10.19 g, 37.9 mmol)S =F<ll 250 mLoll = ch. AAd 649F TL3 WhHo =z sHAs)

o] Inv-3-9 (8.91 g, & 87 %) = ATk, FD-MS: m/z 1095 (M).

[AA 4 69] Inv-3-13¢] A=

2,6,11-tribromo-13,13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 9.47 mmol), N-(biphenyl-4-
yl)naphthalen-2-amine (11.18 g, 37.9 mmol)S =<l 250 mLol HRHTF. AAd 649 A3+ wH o7 A3

o] Inv-3-13 (9.11 g, & 82 %) = AT}, FDUS: m/z 1174 ().
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[0257]

[0258]

[0259]

[0260]

[0261]

[0262]

[0263]

[0264]

[0265]

[0266]

[0267]

[0268]

[0269]

[0270]

[0271]

[0272]

[0273]

[0274]

[0275]

[0276]

S=546 10-1120917

[AA¢ 70] Inv-3-15¢] A=

2,6,11-tribromo-13, 13-dimethyl1-13H-indeno[1,2-blanthracene (5.0 g, 9.47 mmol), 9,9-dimethyl-N-phenyl-
9H-fluoren—2-amine (10.80 g, 37.9 mmol)E EF4 250 mLoll ATk, HAA)d 649 L3 WHo 2 A&}

Inv-3-15 (9.10 g, 5% 84 %) = ATk, FD-MS: m/z 1144 ().

[AA Y 71] Inv-3-17¢] A=

2,6,11-tribromo-13,13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 9.47 mmol), bis(9,9-dimethyl-9H-
fluoren—2-yl)amine (15.20 g, 37.9 mmol)S EF<l 250 mLoll =), 2Ald 649 HA3 WHo =z A5l

Inv-3-17 (11.30 g, 4% 80 %) = AITF. FD-MS: m/z 1492 (V).

[AA ¢ 72] Inv-3-189] A=

2,6,11-tribromo-13,13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 9.47 mmol), N-phenylanthracen-2-
amine (10.19 g, 37.9 mmol)S EFd 250 mLoll =Act. 2AAd 649 L3 WHog FAste] Inv-3-18

(8.10 g, & 78 %) = AUk, FD-MS: m/z 1095 (M).

[AA 4 73] Inv-3-22¢] A=

2,6,11-tribromo-13,13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 9.47 mmol), N-phenyl-9,9'-
spirobi[fluoren]-2-amine (15.42 g, 37.9 mmol)S EF<l 250 mLoll =Pct. AAd 649 E=d3 WHo=w 3

Aate] Tnv-3-22 (9.86 g, 8 69 %) = ATk, FD-MS: m/z 1510 (M),

[AA ¢ 74] Inv-3-308] A=

2,6,11-tribromo-13,13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 9.47 mmol), N-(biphenyl-3-
yl)biphenyl-2-amine (12.17 g, 37.9 mmol)S EF<l 250 mLoll k. AAd 649F U3 WP oz A slo]

Inv-3-30 (8.06 g, & 68 %) = ATk, FD-MS: m/z 1252 ().

[AA 4 75] Inv-3-33¢] A=

2,6,11-tribromo-13, 13-dimethyl-13H-indeno[1, 2—b]anthracene (5.0 g, 9.47 mmol ), N-(4-
isopropylphenyl)biphenyl-3-amine (10.88 g, 37.9 mmol)S =<l 250 mLoll =5Hc). A4 649 =3l HH

o7 FAate] Inv-3-33 (7.95 g, & 73 %) = ATk, FD-MS: m/z 1150 (M).

[AA ¢ 76] Inv-3-41] A=

2,6,11-tribromo-13,13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 9.47 mmol), N-phenylthiophen-2-
amine (6.63 g, 37.9 mmol)= EF4 250 mLoll HHTh. AAJd 649} HU3 W o Al Inv-3-41 (6.55

g, 58 85 %) = ATh. FDNS: m/z 813 ().

[AA ] 77] Inv-3-46¢] A=

2,6,11-tribromo—13, 13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 9.47 mmol ), N-(4-
isopropylphenyl)thiophen—2-amine (8.22 g, 37.9 mmol)& &<l 250 mLol =th. Ao 649 L3 Y

o7 FAet] Inv-3-46 (7.74 g, 48 87 %) = ALUTF. FD-US: m/z 939 ().

[AA ¢ 78] Inv-3-479] A=

2,6,11-tribromo-13,13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 9.47 mmol), N-phenylpyrazin-2-amine
(6.48 g, 37.9 mmol)S EF< 250 mLol] =), AAd 649 A3 W oz sHAste] [nv-3-47 (6.30 g, F

& 83 %) = ASTh. FD-MS: m/z 801 (M).

[AA ] 79] Inv-3-49¢] A=

2,6,11-tribromo-13,13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 9.47 mmol), N-(biphenyl-3-
yl)pyrazin—-2-amine (9.36 g, 37.9 mmol)S EF<l 250 mLoll =Tk, AAld 649 TL3 FHo g A5 ]
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[0277]

[0278]

[0279]

[0280]

[0281]

[0282]

[0283]

[0284]

[0285]

[0286]

[0287]

[0288]

[0289]

[0290]

[0291]

[0292]

[0293]

[0294]

S=546 10-1120917

Inv-3-49 (7.70 g, & 79 %) 2 Ak, FD-NS: m/z 1029 ().

[AA ¢ 80] Inv-3-53¢] A=

2,6,11-tribromo-13,13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 9.47 mmol), N-phenylpyridin-2-amine
(6.44 g, 37.9 mmol)& EF4 250 mLoll =Tk, AAle] 649} LS WHoE Fdste] Inv-3-53 (6.65 g,

& 88 %) = AUtk FD-MS: m/z 798 (M).

[AA 4 81] Inv-3-54¢] A=

2,6,11-tribromo-13,13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 9.47 mmol), N-(biphenyl-4-
yD)pyridin-2-amine (9.32 g, 37.9 mmol)& EFll 250 mLoll =Ath. Ao 649} FU3 Wyog 3hAlslo]

Inv-3-54 (7.78 g, & 80 %) 2 A, FD-NS: m/z 1026 ().

[AA ¢ 82] Inv-3-61] A=

2,6,11-tribromo-13,13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 9.47 mmol), N-(9,9-dimethyl-9H-
fluoren-2-yl)pyridin-2-amine (10.84 g, 37.9 mmol)& EFl 250 mLoll =k, A4 649 L3 WhHo g

s ate] Inv-3-61 (9.01 g, 4% 83 %) = ATk, FD-MS: m/z 1147 (V).

[AA 4 83] Inv-3-64¢] A=

2,6,11-tribromo-13,13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 9.47 mmol), N-(naphthalen-2-
yl)quinolin—6-amine (10.23 g, 37.9 mmol)S =<l 250 mLoll HAtF. AAd 649 U3 HIH o7 A5

Inv-3-64 (8.11 g, & 78 %) 2 Ak, FD-US: m/z 1098 ().

[AA ¢ 84] Inv-3-66<] A=

2,6,11-tribromo-13,13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 9.47 mmol), N-(biphenyl-4-
yvl)quinolin-6-amine (11.22 g, 37.9 mmol)& EF< 250 mLol =A. Ao 649 TA3 WHo g $HA 35

Inv-3-66 (8.58 g, & 77 %) = AUk, FD-MS: m/z 1177 ().

[AA 4 85] Inv-3-72¢] A=

2,6,11-tribromo-13,13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 9.47 mmol), N-phenylisoquinolin-1-
amine (8.34 g, 37.9 mmol)S EF9l 250 mLoll Hch. AAJd 649} FLe Aoz A Inv-3-72 (7.19

g, 8 80 %) = ATk FDNS: m/z 948 ().

[AA ¢ 86] Inv-3-749] A=

2,6,11-tribromo-13,13-dimethyl1-13H-indeno[1,2-blanthracene (5.0 g, 9.47 mmol), N-phenylisoquinolin-3-
amine (8.34 g, 37.9 mmol)S EF<l 250 mLol HHTF. AAd 649 A3 W oz sHAste] [nv-3-74 (7.27

g, 58 81 %) = FAUTh. FDNS: m/z 948 ().

[AA 4 87] Inv-3-764] A=

2,6,11-tribromo-13,13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 9.47 mmol), 4-isopropyl-N-(4-
methoxyphenyl)benzenamine (9.13 g, 37.9 mmol)E EF< 250 mLoll FH}. A4 649 HU3 Yo =w 3t

A5te] Tnv-3-76 (8.05 g, 8 84 %) = AT, FD-MS: m/z 1012 (M),

[AA ¢ 88] Inv-3-799] A=

2,6,11-tribromo-13,13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 9.47 mmol), dibenzylamine (7.47 g,
37.9 mmol)& EF< 250 mLell =Tt AAlel 649 TLS YHoE Hget] [nv-3-79 (7.16 g, & 86 %)

= 39tk FD-MS: m/z 880 (M).
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[0295]

[0296]
[0297]

[0298]

[0299]

[0300]
[0301]

[0302]

[0303]

[0304]
[0305]

[0306]

[0307]

[0308]
[0309]

S=S46 10-1120917

[3A4 o] 13] 5-bromo—2-(7-bromo-9,9-dimethyl-9H-f luorene—-2-carbonyl)benzoic acid ¢ A=

Br:
o]
AICl3

(¢]
L ; L)
Q Br Dichloromethane Br COOH Q Br

2-bromo-9,9-dimethy1-9H-fluorene (25.0 g, 0.092 mol) ¥} 5-bromoisobenzofuran-1,3-dione (26.89 g, 0.119
mol) & ¥k &7]o] ¥il Dichloromethane 700 ml & #H7}8Ftl. 0 ColA aluminum chloride (18.5 g,
0.138 mol) AA3] H71ek vhsy Aeow &9 F 12 A wsigitk. vk T8 & SRTE KA Horg
o5, #ZF°] Dichloromethane 2= —ir%ﬂl SHTE oy W Ao FAn. & AA T AHE aAE
Hexane 2 ¢ -§7]o] @il Washing 3+ t}S filter, 745_5}04 5-bromo—2-(7-bromo-9,9-dimethy1-9H-f luorene-2-
1=

mlm

carbonyl)benzoic acid (27.9 g, & 61 %)

HONMR ¢ 1.62 (s, 61), 7.28 (t, 1H), 7.41 (dd, 2H), 7.53 (s, 1H), 7.62 (t, 1H), 7.91 (d, 1H),7.97 (s,
1H), 8.08 (s, 1H), 8.12 (d, 1H), 12.31 (s, 1H).

[§t4dd] 14] 2,8-dibromo-13,13-dimethyl-13H-indeno[1,2-blanthracene-6,11-dione ¢ A =%

O o
O O’ Polyphosphoric acid O‘O’
SLLT . s
o (@]

5-bromo—2-(7-bromo-9,9-dimethyl1-9H-f luorene-2-carbonyl)benzoic acid (27.0 g, 0.054 mol) & =Tl
Y31 Polyphosphoric acid 100 ml & Y& % 2 AIZF 59k 140 C= 7}4skglth. 50 T olsh7kA] 43 & FH/
TE AA3 e, AAE BAE Filterd thy 239 Methanol® o] F3 AZAA 2,8-dibromo-
13,13-dimethyl-13H-indeno[1,2-blanthracene-6,11-dione (18.1 g, =& 70 %) = LA},

HONMR : 1.63 (s, 6H), 7.13 (s, 1H), 7.51 (d, 2H), 7.67 (m, 2H), 7.97 (s, 1H), 8.09 (s, 1H), 8.21 (s,
1.

[3Alo] 15] 2,8-dibromo-13,13-dimethyl-13H-indenol[1,2-blanthracene & A=

[¢]
Oy, e o LD
Br Q Br I2 Toluene Q
(@]

2,8-dibromo-13, 13-dimethyl-13H-indeno[1,2-b]anthracene-6,11-dione (20 g, 0.04 mol)<S ZAF 200 ml °] &
ﬂ*HAf57%HI%mF3§33?% AZE ERF R WAz v TR § dhSoel] SRS 500 mlE
HA7MN 712, A" 1A= Filter Toluene 200 mlell ©}A] &H¢] Iodine (4.05 g, 0.016 mol)S ¥& ¥
3 A B 3HF wyk AT 4 ¥ F& 9 A4 A=vEagyE o] 2,8-dibromo-13,13-

dimethyl-13H-indeno[1,2-b]anthracene (10.9 g, &% 59 %) = A},

Lo
o[o L

HONR G 1.62 (s, 6H), 7.41 (dd, 1H), 7.51 (s, 1H), 7.76 (dd, 1H), 7.90 (d, 1H), 7.98 (dd, 2H), 8.12

(s, 1H), 8.37 (s, 1H), 8.42 (s, 1H), 8.55 (s, 1H) ; FD-MS: m/z 450 (M+).

[3A o] 16] 2.6,8,11-tetrabromo-13,13-dimethyl-13H-indeno[1,2-blanthracene & A=X

Br
OOO’ N-bromosuccinimide OOO’
Carbon tetrachloride
. O . .
Br

2,8-dibromo-13,13-dimethyl-13H-indeno[1,2-b]anthracene (10 g, 0.02 mol)Z} N-bromosuccinimide (8.90 g,
0.050 mol)S Carbon tetrachloride 200 mloll &3] A]Zl & 60 ColA 8 AlZF wwrHelct, w8 =H7 & S/
FE F=E 3 T Ay IEvtEaYy 3he] 2,6,8,11-tetrabromo-13,13-dimethyl-13H-indeno[1,2-b]anthracene
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[0310]

[0311]

[0312]
[0313]

[0314]

[0315]

[0316]

[0317]

[0318]

[0319]

[0320]

[0321]

[0322]

[0323]

[0324]

SEE46 10-1120917
(10.3 g, =& 77 %) = LA},

HONR : 1.62 (s, 6H). 7.58 (dd, 1H), 7.66 (dd, 2H).7.88 (s. 1H), 8.01 (s. 1H), 8.52 (dd, 1H), 8.67
(s, 1), 8.91 (s, 1H) ; FD-MS: m/z 606 (M).

[AA 4 89] Inv-4-1 & A=

Br @\ sz(dba)3 P(tBu)s Q
DO O OOO '
B Q . @ NaOBu' Toluene
Br

2,6,8,11-tetrabromo-13, 13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 8.25 mmol), diphenylamine (8.38
g, 49.5 mmol)S EF4 300 mLel %<l & EFx dldd ofdE theo] FEkE (0.30 g, 0.33 mmol)S A

atol A @ik, 283 P(¢Bu)s (0.50 g, 2.48 mmol)S WHS BEHEO] Wi, NaOBu (4.76 g, 49.5 mmol)<

B0 2447 F B wusYeh. wSol AW F gre Helshd Aol ne ofuE
o, JAE EAY ES AFE3FY] work-updt U EASS MgSOE dryingAl AT, o] F7]
3 SujE Ao I7 F sty 1x2 A 1A AHAES AT NS AT o
SF2olE2 =9 b 258 Uy AZAssta o)AS st =34 1A (7.156 g, & 90 DE L

HONMR : 1.63 (s, 6H). 6.38 (m, 16H), 7.05 (m, 24H), 7.55 (dd, 1H), 7.64 (dd, 2H), 7.85 (s. 1H), 7.99
(s, 1H), 8.48 (dd, 1H), 8.62 (s, 1H), 8.87 (s, 1H) ; FD-MS: m/z 962 (M).

[AA 4 90] Inv-4-3¢] A=

2,6,8,11-tetrabromo-13,13-dimethyl-13H-indeno[1,2-bJanthracene (5.0 g, 8.25 mmol), 4-tert-butyl-N-(4-
isopropylphenyl)benzenamine (13.23 g, 49.5 mmol)S E5<1 300 mLoll HH T, AAlo 899F TU3 WhHo =

204@Im43(6%g,T%58%§%@ﬁq.mﬂ$mﬁl%5ml

[AA¢] 91] Inv-4-99] A=

2,6,8,11-tetrabromo-13, 13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 8.25 mmol), N-(naphthalen-2-
yvl)naphthalen-1-amine (13.32 g, 49.5 mmol)S EF<l 300 mLoll =Sitlh. AA]o] 899} FU3k WpHo =2 s}

o] Inv-4-9 (6.07 g, & 54 %) = ATk, FD-MS: m/z 1363 (M).

[AA e 92] Inv-4-11¢] A=

2,6,8,11-tetrabromo-13,13-dimethyl-13H-indeno[1,2-bJanthracene (5.0 g, 8.25 mmol), dibiphenyl-4-
ylamine (15.9 g, 49.5 mmol)& EF<l 300 mlol] =t}. AAld 899 FU3k ®WHo =z dHAlsle] Inv-4-11

(6.48 g, 48 50 %) = ATk, FD-MS: m/z 1571 ().

[A Al 93] Inv-4-139] A=

2,6,8,11-tetrabromo-13, 13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 8.25 mmol), N-(biphenyl-4-
yvl)naphthalen-2-amine (14.61 g, 49.5 mmol)S EF<l 300 mLoll =3itlh. AA]o] 899} FU3 WpHo =2 s}

o] Inv-4-13 (6.17 g, & 51 %) = AT}, FD-MS: m/z 1467 (M).

[AA e 94] Inv-4-15¢] A=

2,6,8,11-tetrabromo-13,13-dimethyl-13H-indeno[1,2-bJanthracene (5.0 g, 8.25 mmol), 9,9-dimethyl-N-
phenyl-9H-fluoren—2-amine (14.11 g, 49.5 mmol)S &5 300 mLell =ATh. A Ao 899} Ak WhHo = 3t

A3ke] Inv-4-15 (6.24 g, 4% 53 %) = ATt FD-NS: m/z 1427 ().

_26_



[0325]

[0326]

[0327]

[0328]

[0329]

[0330]

[0331]

[0332]

[0333]

[0334]

[0335]

[0336]

[0337]

[0338]

[0339]

[0340]

[0341]

[0342]

[0343]

[0344]

S=54d 10-1120917

[AAle) 95] Inv-4-179] A=

2,6,8,11-tetrabromo-13, 13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 8.25 mmol), bis(9,9-dimethyl-
9H-fluoren—2-y1)amine (19.86 g, 49.5 mmol)< EF<I 300 mLoll HATE. Ao 899} T3 o=z A3}

o] Inv-4-17 (7.49 g, 5°& 48 %) = AT, FD-MS: m/z 1891 (M).

[AA e 96] Inv-4-18¢] A=

2,6,8,11-tetrabromo-13,13-dimethyl-13H-indeno[1,2-bJanthracene (5.0 g, 8.25 mmol), N-phenylanthracen—
2-amine (13.32 g, 49.5 mmol)S E5F4 300 mLell =%tl. AAld 899F FU3k WHo =z TAIsle] [nv-4-18

(5.98 g, 4& 47 %) = A, FD-MS: m/z 1363 ().

[AA ¢ 97] Inv-4-229] A=

2,6,8,11-tetrabromo-13, 13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 8.25 mmol), N-phenyl-9,9'-
spirobi[fluoren]-2-amine (20.15 g, 49.5 mmol)S &5 300 mLoll =AJT). AAlo 899} FA3 WpHog 3

ekl Inv-4-22 (6.63 g, 58 42 %) = AYTE. FD-MS: m/z 1915 (M).

[AA e 98] Inv-4-28¢] A=

2,6,8,11-tetrabromo-13,13-dimethyl-13H-indeno[1,2-b]anthracene (5.0 g, 8.25 mmol), N-(4-
isopropylphenyl)biphenyl-2-amine (14.21 g, 49.5 mmol)<S &<l 300 mLol =%t). AAld 899} T3 =Y

o= Fate] Inv-4-28 (6.04 g, & 51 %) = ATk FD-MS: m/z 1435 (M).

[AAle) 99] Inv-4-409] A=

2,6,8,11-tetrabromo-13, 13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 8.25 mmol), N-methylbenzenamine
(5.30 g, 49.5 mmol)S EF< 300 mLol =AUk, AAlo 899} FU3 WHo g dHA3to] Inv-4-40 (4.89 g, &

& 83 %) = ATk FDMS: m/z 714 (V).

[AA 4 100] Inv-4-419] AZX

2,6,8,11-tetrabromo-13,13-dimethyl-13H-indeno[1,2-bJanthracene (5.0 g, 8.25 mmol), N-phenylthiophen—-2-
amine (8.66 g, 49.5 mmol)S =<l 300 mLoll =Rk, Ao 899} %Oa‘f?_ W o7 3kAsle] [nv-4-41 (6.35

g, & 78 %) = AUk FDNS: m/z 986 (M),

[A A9 101] Inv-4-439] A=X

2,6,8,11-tetrabromo-13, 13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 8.25 mmol), N-(biphenyl-3-
yl)thiophen-2-amine (12.43 g, 49.5 mmol)S EF<l 300 mLoll k. Al 899} HU3 WP oz A slo]

Inv-4-43 (6.28 g, %8 59 %) = ATk, FD-MS: m/z 1290 (M),

[AA 4 102] Inv-4-479] AZX

2,6,8,11-tetrabromo-13,13-dimethyl-13H-indeno[1,2-bJanthracene (5.0 g, 8.25 mmol), N-phenylpyrazin-2-
amine (8.47 g, 49.5 mmol)S EF<l 300 mLoll HHTh. AAld 899} HA3F Wl oz AIste] Inv-4-47 (5.92

g, & 74 %) 2 AUk FDNS: m/z 970 ().

[AA¢] 103] Inv-4-529] A=

2,6,8,11-tetrabromo-13, 13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 8.25 mmol ), N-(4-
isopropylphenyl)pyrazin-2-amine (10.55 g, 49.5 mmol)=S E5F<l 300 mLoll =T AAlo 899} T U3 Wy

o= A3te] Inv-4-52 (6.48 g, & 69 %) & DArt. FD-MS: m/z 1139 ).

[AA 4 104] Inv-4-539] A=X

2,6,8,11-tetrabromo-13,13-dimethyl-13H-indeno[1,2-bJanthracene (5.0 g, 8.25 mmol), N-phenylpyridin-2-
amine (8.42 g, 49.5 mmol)S EF4l 300 mLol|l A Th, AAld 899 FAe Wyow A5 e Inv-4-53 (6.54
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[0345]

[0346]

[0347]

[0348]

[0349]

[0350]

[0351]

[0352]

[0353]

[0354]

[0355]

[0356]

[0357]

[0358]

[0359]

[0360]

[0361]

[0362]

[0363]

[0364]

S=S46 10-1120917

g, & 82 %) = AUtk FDNS: m/z 967 ().

[A Ao 105] Inv-4-589] A=

2,6,8,11-tetrabromo-13, 13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 8.25 mmol ), N-(4-
isopropylphenyl)pyridin-2-amine (10.50 g, 49.5 mmol)<S =F<l 300 mLol IR, AAlo 899} FTU3E W

o2 A Inv-4-58 (7.49 g, 58 80 %) = AYITE. FD-MS: m/z 1135 ().

[AA 4 106] Inv-4-609] A=Z

2,6,8,11-tetrabromo-13,13-dimethyl-13H-indeno[1,2-bJanthracene (5.0 g, 8.25 mmol), N-(naphthalen-1-
yl)pyridin—2-amine (10.89 g, 49.5 mmol)& EF<l 300 mLoll HA{th. Ao 899} TL3 WhHo = FAdto]

Inv-4-60 (7.03 g, & 73 %) 2 A, FD-NS: m/z 1167 ().

[AA¢] 107] Inv-4-619] A=

2,6,8,11-tetrabromo-13, 13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 8.25 mmol), N-(9,9-dimethyl-9H-
fluoren-2-yl)pyridin-2-amine (14.16 g, 49.5 mmol)S EF< 300 mLoll =k, A Al 899} TU3E WpHo =

g ato] Inv-4-61 (8.14 g, 4% 69 %) = ATk, FD-MS: m/z 1431 (V).

[AA4] 108] Inv-4-63¢] Az

2,6,8,11-tetrabromo-13,13-dimethyl-13H-indeno[1,2-bJanthracene (5.0 g, 8.25 mmol), N-phenylquinolin-6-
amine (10.89 g, 49.5 mmol)S EF94 300 mLol =Att. AA]d 899 FLd WHoz Ao Inv-4-63

(6.93 g, & 72 %) = Ak, FD-MS: m/z 1167 ().

[A A9 109] Inv-4-699] A=

2,6,8,11-tetrabromo-13, 13-dimethyl-13H-indenol[1,2-blanthracene (5.0 g, 8.25 mmol ), N-
phenylisoquinolin-4-amine (10.89 g, 49.5 mmol)S &<l 300 mLoll =th. AAlo 899} HL3 WphHow 3t
Aate] Tnv-4-69 (7.03 g, & 73 %) & ALk, FD-NS: m/z 1167 ().

[HAle] 110] Inv-4-729] A=

2,6,8,11-tetrabromo-13,13-dimethyl-13H-indeno[1,2-b]anthracene (5.0 g, 8.25 mmol ), N-

phenylisoquinolin-1-amine (10.89 g, 49.5 mmol)S &<l 300 mLoll =3th. AAlo 899} HLg WhHow 3t

ko] Inv-4-72 (7.22 g, %8 75 %) = AT, FD-NUS: m/z 1167 ().

[AA¢ 111] Inv-4-779] Az

2,6,8,11-tetrabromo-13,13-dimethyl-13H-indeno[1,2-blanthracene (5.0 g, 8.25 mmol), 2-methoxy-N-
phenylbenzenamine (9.86 g, 49.5 mmol)S EF4 300 mLol =Att. AAo 899} HU3 oz $HA 35

Inv-4-77 (7.23 g, %8 81 %) = ATk, FD-MS: m/z 1083 (M).

[AA 4 112] Inv-4-79¢] Az

2,6,8,11-tetrabromo-13,13-dimethyl-13H-indeno[1,2-bJanthracene (5.0 g, 8.25 mmol), dibenzylamine (9.76
g, 49.5 mmol)S EF4 300 mLoll =Sl AAld 89 FU3k Wi o g A3 ] Inv-4-79 (7.36 g, & 83

%) = A9dth. FD-NS: m/z 1075 ().

[Aztel] #7] AA g 2] Az

ANES Td FHE AEES N4 E¥E AR olgse] ¥ 19 gL f7] A 2 2AE
A2k, Az axke] Frh Ave 2 9 ¥ 39 7)AEY.

ITO (F=) 9ol DS-205 (F2hilb)E 800 A9l FAZ A ¥ FTHstY A¥ FUASS FAsa, A7 AF
FolZ 9o AT o]% EHS o«-NPB (N, N'-di(naphthalene-1-y1)-N, N'-diphenyl-benzidine)& 300 A< F
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s=549d 10-1120917
A= AF F&st] AT FE5F5S 5.

[0365] 2 9ol =4 ERE ARZA A 1-112004 AzE FFET 580 By 5AE QIS 24 DS-H522 (F
it)E 300 Aol TR HF FFste] WIS IASAL, A7l FS Sl HdA ofF EHQ tris-8-
hydroquinoline aluminum (Alg3)< 350 A9l FAE TF F&s WA #F55S A8, 2 %, A3 F

Y =42 LiFE 10 A9 F7=2 F&6te] Aa FUF5E I, 1 9ol dFHEE 2000 Ao FA= 3

>,

H
Z FA59 3¢ YA
[0366] (o] f7] AA &F A A=
[0367] kg2 A Ao 1~112004 AxE 32 2D DS-H522 (F4hik) Al Greendt A2 EEHE systemel Alg3
9 C-545TE AH&3t A& AYstae, Aot g3 HeR {7 AA $F 225 Asila, Aztd &
Ape] B7F Ade i 30l AT
Z 1
[0368] AE3TU5 Q3T Frdg AR ES ARTFHS ==
(HIL) (HTL) (EML) (ETL) (EIL) (CATHODE )
A| 2} of] 2] DS-205 a—NPB DS-H522 + Inv-x Alq3 LiF Al
=4
H] 1l o 9] DS-205 a—NPB Alg3 + C-545T Alq3 LiF Al
=4
7 800 A 300 A 290+10 A 350 A 10 A 2000 A
x 2
Current Density | Yoltage |Luminance | Efficiency
Compounds (mA/Cm2) ) {cd/m2) (cd/A) Color
Inw—=1-1 10 B.7 949 9.5 Blueish Green
Inw—1-3 10 £.9 1064 10.5 Green
Inw—1-6 10 £.6 986 9.9 Green
Inw=1-9 10 6.8 1024 10,2 Ereen
Inv=1-11 10 ¥ 1013 10,1 Green
Inv=1-1& 10 £.5 1022 10,2 Green
Inw=1-17 10 £.9 1123 11.2 Green
Inv=1-18 10 72 1215 122 Green
Iny—1-22 10 £.9 1170 11.7 Green
Inv—1-26 10 B.6 1064 105 Green
Inv=1-3& flz] £.8 a3 9.5 Blueish Green
Iny=1-42 10 6.4 985 9.4 Green
|ny=1-47 10 £.8 abe 8.6 Blueish Green
Inv—1-E3 10 ] 106R 10.6 Green
[nw—1-E9 10 E.5 1043 10.4 Green
Inv=1-63 10 5.9 932 9.3 Blueish Green
Inv=1-78 10 B3 269 8.7 Blueish Green
[0369] Inyv—=1=79 10 g5 isis 77 Elueish Green
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S=546 10-1120917

# 3
Current Densily | Yoltage |Luminance | Efficiency
Compounds | azem® ™ | com® | (cd/a) Color
Inv=2-1 10 g7 986 9.9 Green
Inw—2-3 10 5.8 1132 11.3 Green
Inw—2-5 10 5.7 1054 105 Green
Inw—2-10 10 5.9 1122 11.2 Green
Inw—2-11 10 5.7 1073 10,7 Green
lhw=2-16 10 5.4 1116 11.2 GrEen
Inw=2-23 10 7.1 1006 10,1 (GrEen
Iny=2-28 10 E.5 g7z .7 Green
|nw—2-42 10 5.9 ghZ a5 Green
Ihw=2-49 10 6.7 1086 10.9 GrEen
Inw=2-61 10 5.2 996 10 Green
Inwv=3-1 10 B2 994 9.9 GEreen
hw=3-4 10 6.7 1036 10,4 Green
Inw-3-9 10 5.9 1137 11.4 Green
Inw=3-18 10 7.1 1085 11 Green
Inw=3-22 10 7.1 1024 10,2 GreEen
Inw=3-33 10 B, 7 988 9.9 Green
Inw=3-46 10 5.6 g62 9.6 GEreen
Inw=3-53 10 5.4 986 9.9 Green
Inw—3-64 10 5.9 1174 11.7 Green
Inw=3-72 10 5.8 g9k 10 Green
Inw=3-76 10 5.9 984 9.8 Green
Inw=3-79 10 5.7 Els1s) 9.7 Green
[nw=4-1 10 5.9 1058 10,6 Green
Inw=4-13 10 5.9 1074 10,7 Drange
Inw=4-17 10 7.1 1286 12,9 Drange
[0370] | i | 10 5.9 gh3 9.5 (Sreen
[0371] ool Al AT ule} ol &3t

ol e HYES S £7] WP A4 (AR Fd CosT 2 A
fe) [}

[¢]
03721 olge el B ow@el miAw AAldel tatel APHRAAN, B wge o @AHE Aol ohlm 553
TG wel AT Aol WY el ofe] AR WPsel AN Ae] s o we B el
Helol Sat e gzt
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