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5] gFom ofFold = Stk o7|A, FF70)E KA FLAT AW e FundTed A4,
S PR AR ARR e AR G4 5 slen), R aAE e e, SE i
] o 2]
o

o3, ¥ wwel A4 AY SFEe] Aol L o HFRe] SA watel 7] G L ArolN Y&
A% @tk Tk, svlel AAdE B uRe dass A9 W8 wge] sy Axdd @RuHs e
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1) 4-o}o] 2 =-N-(2-Hdolr| ) Hd )l Zo}u] = (4-iodo-N-(2-(phenylamino)phenyl)benzamide) 2] A%

N,N-dimethylacetamide ©:NH 0
NHZ Th,rt NH,H\I:::l\
I

4-io0do-N-(2(phenylamino)pheny|)benzamide

250mL 2 ZgfA~To) 4-olole mwizd F&E#lo]=(4-iodobenzoyl chloride)(5g, 0.0271 mol)E N,N-t]jw o}
A Eolu] =(N,N-dimethylacetamide) (50ml )l g, N-3d-o-3d dlt]o} ¥l (N-phenyl-o-
phenylenediamine)(7.23g, 0.0271 mol)S 3] A7}ekAtE. o]ojA], A=A 1 AZF < kA7l & E&
go] vbe-& T4, AdE HAES THTY WeEEE AEE & Axste], A4 1A 10.68 g (95%) S

59

2) (2-(4-o}lol e =ud)-1-Hd-1FZ [ d] o] ©| v} (2-(4-iodophenyl )-1-phenyl-1#benzo[ dl imidazole) & #|Z

' y »

acetic acid

N
[:::[: reflux, 16 [:::I: 3>_<<::>>_,
NH \
|

2-(4-iodopheny|)-1-pheny|-1H-benzo[d]imidazole

250mL 27 EZgfAol 4-ofo] LE-N-(2-Fd ol ) Al )l = =(12.9 g. 0.0311 mol)S oFMEAH(Acetic

acid)ol ¥ar, 7 gk A FG. vk T8 F A SRSk SWE A § AAAA A4 aA 10014

g(82.4%) S 4S50},

3) 3-HZE-N-(4-(1-d -1 [ dl o vE-2-d) Fd) I gl d-2-o}7] (3-bromo-N-(4-(1-phenyl-1H#
benzold]imidazol-2-y1)phenyl)pyridin-2-amine) 2] A%

; N
NH- N N Pd(0Ac)» ,Na*t-Bu0', Xantphos S NH @
|_©_<\N t-Buthanol ZBr N
1
-0

3-bromo-N-{4-{1-pheny |-1H-benzol[d]imidazol-2-y|)pheny|)pyridin-2-amine

500mL 2+ Z8F23e) 2-olvx-3-H 2 2-3Zd (2-amino-3-bromo-pyridine (3.49 g, 20.0 mmol), 2-(4-o}9]
S rHd)-1-dd-1H-MZ[d]e]nt}E  (2-(4-iodophenyl)-1-phenyl-1H-benzo[d]imidazole)(8.00 g, 20.0
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mmol), ZEEFZw](Pd(0Ac)2) (136 mg, 0.606 mmol), Xantphos (350 mg, 0.606 mmol), YEF (-H=
(sodium f-butoxide) (2.91 g, 30.0 mmol)E YL, (-FE-2 100 mlZ 5T}, o]ojA], 3AIZHEoE SF{ 1HkA|
Aok, ¥ TR F EWE Y SHStL, TFTY oY ofAH o] E(ethyl acetate)® FAAI F

(hexane : Ethyl acetate = 10 : 1) o] &3} x] 7.92 g (89%)S 45313},

4)  6-(1-¥d-IFNMZ[d]olntpE-2-L-9F5] 2] =[2,3-h]91E  (6-(1-phenyl-1H-benzold]imidazol-2-y1)-9H
pyrido[2,3-blindole) ¢ A=

\
/N \
Ny Pd(0Ac) , DBU, —
P \©\( (2-Bipheny|)dicyclohexy!| phosphine N
Br N I
\ N
=0 O

DMAC

6-(1-pheny|-1H-benzol[d]imidazol-2-y|)-9H-pyrido[2,3-blindole

500mL 37  ZEf2=3Fo Pd(0Ac)2 (121 mg, 0.540 mmol), (2- H]'O]Jﬂ‘é)q/\]'ol zZola xa3 (2-
biphenyl)dicyclohexyl phosphine (378 mg, 1.08 mmol)E Y il DMACO] =<1 th, F=olA 30% &9t JWHA]
Zth. o]ojA, 3-BRE-N-(4-(1-3<d-1H-#%[d] o] lﬂ}g—z—“g)ﬁlé)ﬂﬂlﬂ—2—o}‘ﬂ (3-bromo-N-(4-(1-phenyl-
1H-benzol dlimidazol-2-yl)phenyl)pyridin-2-amine) (7.92 g, 18.0 mmol)3}, DBU(5.47 g, 36.0 mmol)<= DMAC
of ol Azsiith. FE3te], 1A Bt 130TolA 3R wekAFT ¥g T8 3, SRTE Yo 444
IAE oAFednt. A7) AHRE nAE WEdl Z=2ko|=(methylene chloride)® #Al Z® (short column)a}
o] A 1A 3.89 g (60%)E TS5kt

5 A 1 T2AEQ AZF: 9-(3-9F7MFE-9-9) Al d-6-(1-Hd-IF-NZ[dl o] | o} E-2-Y)-9F-5| 2] = [2,3-h] 1 &=
(9-(3-(9H-carbazol-9-y1)phenyl )-6-(1-phenyl-1#benzol dl imidazol-2-y1)-9Hpyridol[2,3-b]indole) 2] A|Z

H
O ©\ N=¢N @ Cul ,Ks P04
trans-1,2-diaminocyclohexane
+ \ .
N ! Q_Q,—N 1,4-Dioxane
L‘O O

9-(3-(9H-carbazo|-9-y | )pheny|)-6-{1-pheny|-1H-
benzo[d]imidazol-2-yI)-9H-pyrido[2,3-b]indole

250mL 27+ ZE}=3el 9-(3-olo) L =Hd)-9F-7MFE (9-(3-iodophenyl)-9H-carbazole) (1.50 g, 4.06 mmol),
6-(1-9d-IF-H X[ d] o] m|t}=-2-Y)-9F-1| 2] £ [2,3-p] 21 & (6-(1-phenyl-I/F-benzol dlimidazol-2-y1)-9i
pyrido[2,3-blindole) (1.46 g, 4.06 mmol), Cul (0.232 g, 1.22 mmol), KsPO, (1.72 g, 8.13 mmol) & EA:MX

-1,2-t}olo}m = Alo]FE AL (trans-1,2-diaminocyclohexane) (0.140 g, 1.22 mmol)E 21, 1,4-t}o]&4k
(1,4-dioxane) 100mLE =T}, o]ojx], 24417k =<t 3k& u_‘ﬂP/\]Z'iE‘r HkeE2g 3 ful(solvent) S 7Y =7
Sk, e AEY CHLLE o838t A A (short column)S 3 & CHCLE AAS ohA] 33519 T).

weba], A 313 0.70 g (30.0%) S $531% T

6) Al 2 T2ES Ax: 9-(8-9F7MIE-9-d) oz b, d]F#-2-4)-6-(1-s - 1-Wl =z [ d] o] v T} &-2- ) -
I8 =[2,3-p191E  (9-(8-(9H-carbazol-9-yl)dibenzol b, dlfuran-2-y1)-6-(1-phenyl-1Hbenzoldlimidazol-
2-y1)-9i-pyrido[2,3-blindole) 2] A=
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Cul ,Ks P04

0 H
QLY
O N ot mN trans-1,2-diaminocyclohexane
N ‘ 1,4-Dioxane

9-(8-(9H-carbazol-9-y|)dibenzolb,alfuran-2-y|)-6-(1-
phenyl-1 H-benzo[d]imidazol-2-yl)-9H-pyrido[2,3-blindole

250mL 27 Z8}A~Fol 9-(8-ofo] . Etlo| Wl ([ b, d] - TH-2- 01) 9-7HtE  (9-(8-iododibenzol b, dlfuran-2-yl)-
9H-carbazole) (1.20 g, 2.61 mmol), 6-(1-#Hld-IF-HZ[d]o]n|t}E-2-9)-9H-9&|=[2,3-p]%1E (6-(1-
phenyl-1H-benzold]limidazol-2-y1)-9Hpyridol2,3-b]indole) (0.94 g, 2.61 mmol), Cul (0.150 g, 0.78
mmol), KsPO, (1.10 g, 5.22 mmol), EX-1,2-vho]olm|i Alo]E 23t (trans-1,2-diaminocyclohexane)

(0.090 g, 0.78 mmol)S 2, 1,4-Tho]LAk (1,4- dloxane) 100 mL2 =9}, o]ojA], 24A17F ZoF FF wwt
A7)a, w28 F fuj(solvent)E 7ot =FHsHA e A9 CHClLE o838t #A A= (short
colum)& ¥ ¥ CHCL,Z AHS thA] 3318l

weba], B4 31z 0.98 g (54.1%) 2 5319t

7) A 3 ZAES AFR: 9-(3-(9F-7HtE-9-A) Hld)-6-(1-H - JF-AZ[d] o) v T} E-2-Y)-9F-F & £ [2,3-5H] 2

= (9-(3-(9H-carbazol-9-y1)phenyl)-6-(1-methyl-I1Hbenzo[ dlimidazol-2-y1)-9Hpyrido[2,3-b]indole) 2 Xﬂ
=
H N=
Q0L (0
N |t \ Cul ,KsPOx
/ trans—1,2-diami Ioh
o, o G T O @
~N~

9-(3-(8QH-carbazo|-9-y|)pheny|)-6-(1-methy | -1H-
benzol[d]imidazol-2-y|)-9H-pyrido[2,3-blindole

250mL 27 EekFo] 9-(3-¢to] S Ewd)-9F7HukE (9-(3-iodophenyl)-9K-carbazole) (1.50 g, 4.06 mmol),
6-(1-we-1F- W Z[d] ol v t}&-2-2)-9F-v] 2] =[2,3-h] & (6-(1-methyl-1#benzoldlimidazol-2-y1)-9H
pyrido[2,3-blindole) (1.21 g, 4.06 mmol), Cul (0.232 g, 1.22 mmol), KsPO, (1.72 g, 8.13 mmol), EWNA-
1,2-t}ololu]| = Alo] E 2 ANAL  (trans—1,2-diaminocyclohexane) (0.140 g, 1.22 mmol)E ¥ i, 1,4-tlo]=:Ak
(1,4-dioxane) 100 mLE =T}, o]ojA], 24A17F E<¢t 7 wWkAZ7]aL, ¥ke-E8 3 ful(solvent) S 7 &
FeRa, #= HE9 CHLLE o]gdte] #A A (short colum)<S 3 F CHLLE AAL thA] =33,

weba, A 1A 0.77 g (35.0%)E ATt

AE3 GA oA Axd 2 age] A 1 WA A 3 TAE B2 2 nludza Fg 93 3gE< CBPe) WV
T 2FERY A(77K)00A 9] PL ~HERS SAste] = 2 9 & 3o eI o] & s17] & 1o Hes)
Ak
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