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N AAT I AF AZAA sk FA w49 7] 3% (800 mg, 25% &)S AJth MS: [M+H]* = 323.

o

KAz 2> 3182 bR FA = 2o A%
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3tk a2 FAE = L E4 4.19 g (13 mmoDS A A% THF 50 mlol] =<2 $ -78 °Col| 4] n-BuLi (2.5 M in hexane)

4 8 ml (12 mmol)S HH 3] A718dtt. B 5o A 45 7 wwksk & 2-bromo-9-fluorenone 2.59 g (10.0 mmol)
S 7tste] oY Y 2 R0 A SAIZE wkeE & Ao R 2R E iﬂ% 2 AlZF Y wnksk = NH4C1 fdo =z HES

gtk d"olNE Ttete] frleE FET T =S
J_zﬂ = oﬂ BhEo] R F e o 2k 1 A5 45 gA vﬂxﬂ % Q9. | “01*1 wis 40 mH ‘W
1

o
1__ _l_r
EHERE A2 5 g 7dxshe] 3.98 ¢ (82.2% +5&)° AAHES Oéa’m. MS: [M+H]" = 484.

<A ze] 3> 8}k c2 A= SR Az

3lebA b FAHE 254 (5.0 g, 10.32 mmol)E THF 40 mloll €4 3] 350]aL, 4-chloro-phenylboronic acid
(2.42 g, 15.48 mmol), potassmm carbonate 2M solution, tetrakis(triphenylphosphine)palladium(0) (0.31 mmol,
0.36 g), AN EFE 10 ml YL 24X 7HE ¢t shF3he), whSo] &yt Sof] AL o7 Wzka 7] 2 of 33t} B3 o El2 2 of

H Ao}, oleb2 2 A AA S e Wy AxRste] 395 (4.97 g, 8 93%)E ATk MS: [M+H]" =515.
<A 1> 818ha] 2-22 F A= SEHEe Alx

1) 382 2-22 ZA & SFES A7) fg obd ofdl 4 (4-(N-#Hd-N-sdopn| )3 d-1-1 2 e olrl): 4-
BErdd-N-#dd-N-#dldo}d 15.0 g (46.3 mmol) ¢} 1-1}ZEolwl 7.29 ¢ (50.9 mmol)& EF<l 200 mlel] &-3) A
7131, YEF-HAM 2 -F-EAF0] = 13.34 g (138.8 mmol), Bl 2=t Wl A 2] o} A &2k (0) 0.53 g (0.93 mmol), 50wt%
E-gME-FEE2 2720 &9 0.56 ml (1.39 mmoD)= H7ksk %, 2 AIZF &2F A4 7157 stell A gFstqlvt. w3
G SFHTE B WSS TEAVIL 7] S5 FESINH m2d-d/HEGsto]l =243 = 10/1 §vlE A9 &
7

23k 3 Afol el 2ol wHkek 5 g Axsle] o} ofyl AA7] (13 g, & 73%)= At MS: [M+H]" = 386.

2) 38+ b 5.00 g (10.3 mmol)g‘r 4-(N-dd-N-ddoln ) d-1-1} X g0}l 4, 78 g (12.4 mmol)S EF 4 50 ml
of &alAl7] 3, YEF-E|M | -F-FAlo] = 5.89 g (61.3 mmol), ]| =Wl A ] dlopA| =2 2145(0) 0.12 g (0.21 mmol),
50wt% E)-E1 e -3 E 20 S2el g 0.15 ml (0.31 mmoD& H7+at T, 2 ARE E_ A 715 stell Al g atsl
kg o] SRFE YA RbeS TEAVIA 7] & FEUT. 2RI H EG ol m 2 = 4/1 §i®
Ad 2@ 5, Aol e 2ol ankek 57 3

789.

O

AL
Azxsto] 31824 2-2 33HE (4.3 g, T8 53%)E AUk MS: [M+H]' =

o

<A 2> 31814 2-256% FAIH = 3E 0 A%

1) 8}8h2] 2-2562 HAH = 3 ES Alxze7] 93 ofd ofwl A (4-(N,N-t 3 d o} v] =) - H] 7 d -Nwa-of d o} 71):
4-F22rdd- N N-t]#ddo}ql 4.00g (11.2 mmol) & oFd® 1.13 ml (12.4 mmol)-S EF <l 100 mlol] &A1 7] L
UHEE-HM g -F-EAlo]= 2.70 g (28.1 mmol), v 2=gjdld g dlo} M EZ2}5F(0) 0.13 g (0.23 mmol), 50wt% E 2] -F

A%FJ FEz A F5F< & 0.17 ml (0.34 mmoD& H7Fs #, 5 A3k 5ot A4 7] shell A skt v ﬁ@%‘oﬂ

.

ofy
Hu
o ]
mim
oil
K 1
T
olo
tlo
o\

Sl TREANIL F7] & FEEUL wE2U-dX/HEgStol sz F e = 10/1 §viE A9 3l
F A Fold 2o wwkdl § Wg fdx3se] ol ojwl A7) (3.8 g, & 81%)E LUtk MS: [M+H]' =413,

2) 38+ b 3.62 g (7.47 mmol) <} 4-(N,N-t] #| do}v] =) -nv] | d -Nur-H o} 713.4 g (8.2 mmol)S EF< 40 ml ol

LA 7)1, YEF-EF-RLEALo] = 1.94 g (22.4 mmol), Bl 2T H 21?/] dlol Al EZ215(0) 0.09 g (0.16 mmol),

50wWt% Efﬂ HAY-FE XAy EF4 €9 0.11 ml (0.22 mmoD<S H7FsE 5, 2 AIZF 5t DA 7] st A 7319

oh HbE & FRHTE WA NS TEAIIA FU] TS —Zr%ﬁ}%ﬂr/}. w2 - HEgGSto]| B2 5 = 8/1 iR
S

()
A Bg)sk T Ago g =l wukdk 5 2 sto] 3}8HA) 2-256 3}3HE (3.5 g, & 53%)= Atk MS: [M+H]*
=817.

o
)
BN l-

<A G 3> 3182 2-257% FA|E = 3R] A%

_80_



olﬂ

=53] 10-0645030

1) 8}8ha] 2-2572 A= S ES Alxe7] 91g of ofdl 4 (4-(N,N-t] g d opv] ) -n] g d -Nwa -1} 22 & o)
(4-FR2 289 9-NN-t#dolvl 8.80g (24.7 mmol) ¢} 1-1}Z g olwl 5.31 g (37.1 mmol)S EF2ll 200 mlel] &34
713, YEH EV\%E] REX}o]l= 5,94 g (61.8 mmol), H]’\‘:]“* Aoy E2ZE5(0) 0.43 g (0.74 mmol), 50wt E

2] - EWFJ g3 EF4 €9 0.61 ml (1.24 mmoDS H7HeE $, 5 A|ZF 59 A& 71§ stellA] gi-3tlet. g

L FHRFTE QLSS TIAI L 77 S5 %Eo};llﬂr rEU-d/HEGSto|E2 53 = 10/1 §ul= A9 &

A=

i
21 g &, A fol el 2ol we 5 WF Axste] ofd ol AV (7.0 g, T& 61%)F LATE MS: [M+H]T = 413.

2) 382 b 3.62 g (7.47 mmol)ﬂ-ﬁl (N N-td do}u )-8 3 d -Nui-1}ZEoldl 3.8 g (8.2 mmol)E EF<l 40 ml
o 83X 72, JEF-EME-FEALO|E 1.94 g (22.4 mmol), H] Aol d g dolA EZ215(0) 0.09 g (0.16 mmol),

50wt% Ed-ElAM g -FEE 23 EF &4 0.11 ml (0.22 mmoDS H7Fe 3 2 A|7F &t A& 7|7 3ol A 731
o HES g SHTE YA ES TEAVAL 77 TS FEQ Y. =2E-AiHEgslo| =25 =8/1 =
Ay 223 5 A fol el 2ol wtek 5§ AFAZzs o] 3484 2-257 319E (3.5 g, & 54%)E AATH MS: [M+H]T
= 867.

ot ﬂJ

of

<AA G 4> 3482 2-250% FA|E = 3R] A%

1) 3}82 2-259= BA == SHES Alxsh7] 93 o obvl A (4-(N,N-t s d o}m] ) -H] 7 d -Nua-n] 7 d o}-71)
C4-E 224 Hd-N,N- qiﬂﬁo}‘j} 8.80g (24.7 mmol) ¢} 4-o}n =1 Hd 6.28 g (37.1 mmol)S EF4 200 mlol] &3
A 713, YEF-EM g -RLEAlo]= 5,94 g (61.8 mmol), HlATjdl A g dlo} M EZ2}5(0) 0.43 g (0.74 mmol), 50wt%

Ef-gMg-Fd 229 574 29 0.61 ml (1.24 mmoD)S 718 5, 5 A7k 53+ A 7|7 sfoll A 373kl w$

30”01] ZE—’F% Y i3S TEA|A {7 T2 FESQIY w2 d‘*}/EﬂEE}O}O]EE%E} =10/1 &vi= 47 &

el

of wykst 5 WF Axslo] o} opvl AA7] (7.0 g, & 58%)S LAk MS: [M+H]" = 489.

2) 3t84 b 3.62 g (7.47 mmoD) ¢ 4-(N,N-t] s o} =)-n] sl d -Nwr-H] H do}rl 4.0 g (8.2 mmol)& &7 40 ml

o &alAl7] L, YEF-E| M2 -FEALe] = 1.94 g (22.4 mmoD), Hl*ﬂtﬂﬂ dlobA| =2Z2HE(0) 0.09 g (0.16 mmol),

50wt% B - Eﬁ’\ﬂﬂ ey E3¢ &9 0.11 ml (0. 22 mmol)S A7}3F 3 2 A 7F B¢k A& V)R sl A 3RS

ok 9k &9 TRTE YA WS TRAVA F7] T& FEUT L2 L-IA/EH Egslo]| B2 5Fe = 8/1 &R
ol

= %
A Bagt 3 AGoH 2ol wylks F XZA %8 0] 3184 2-259 313E (3.5 g, & 53%)E Atk MS: [M+H]*
= 893.

<A Ao 5> 3}8H4] 2-2738 FA|H = 385 A%

1) 3}8h2a] 2-2732 A H = FES Alzs7] g ofd obwl 1 (4-(N-#d-N-y e o}r] 1)-v] 5 d -Nua-3 d
ofil): 4-F 220 Hd-N-Hd-N->xEo}7l 408 g (10.1 mmoD <} oFd ¥ 1.38 ml (15.1 mmol)S EF<1 100 mlol

|3A 713, YEFE-HAME-F5A] = 2.90 g (30.2 mmol), H]}‘q‘?ﬂﬁﬂ H]O]—/“ﬂ Z25(0) 0.17 g (0.30 mmol),
50wt% Eﬂ HAg-RE¥x 23 EF4 €4 0.26 ml (0.53 mmoD)S H713F 3, 7 Al 7F B¢t A& 77 sl A 373
o Jhg &He SHTE WAL WSS TEAV]AL 7] & FEITH =2 U -d i/ HEgG ol =255 = 10/1 &1
2 49 2 & AfoleH 2] unkek 7 1F 1%k} o} obyl A7) (3.8 g, 7 82%)E AUtk MS: [M+H]"
= 463.

2) 34312 b 3.13 g (6.47 mmol)9}4 (N-3d-N-1} =g oln) ) -d] g d-Nw-# do}7 3.3 g (7.1 mmo)S EF4 40

ml o §3]A17] 3, VEF-E| 8 -F-EAlo]= 1.94 g (22.4 mmol), H] =t & 2] dlo} A EZeH5(0) 0.08 g (0.14

mmol) 50wt% Ef]-HAM g -FEEZ A EF¢ €9 0.11 ml (0.22 mmol)S H7Fe 3, 2 A|7F B9k A4 7] ol A
Folleh kg S SHTE Yt TRAZA F7] T Tao}cﬂv} EE- @W/EﬂEa}aOFE%ﬂ =8/

% ai
1 %UHE A Felg 5, Aol 2ol uykek § A xste] 348H4 2-273 3t9k= (2.5 g, 8 45%)F L 3lTh MS:
[M+H]" = 867.
<AA o] 6> 8484 2-274% B HE 8EE9 A%
1) 848t 2742 B HE S3HES Alxey) 93 ok obyl F4 (4-(N-3 d-N-vh =& op] 1) -] 3 d-Nwm-1} = g
oinl): 4-F 2 ZH| ¥ d-N-3#d-N-t}Z=o}nl 4,08 g (10.1 mmoD ¢} 1-H=Z &}l 2,16 g (15.1 mmol)S E54<1 100
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mlol €3jA) 7], YEF-E|M g -F-EAlo]= 2.90 g (30.2 mmol), Hl~tdll A g olA &5 (0) 0.17 g (0.30 mmol)
, 50wt% E - va‘ﬂ Relx 2~y 529 g9 0.26 ml (0.53 mmol)S 73 ?, 7 AZF &t Ax 7] kel A BHRet

O”‘:} 1S 8- o] ZE-’FE Y3 RS TEA7A 77] S5 FEIINT w2 -/ H Egsto| =25 = 10/1 &
e A F2 e 5, AfollH 2ol wkeh F X X8k O}% obql AA7] (3.8 g, T8 74%)E 2ATH MS: [M+H]
*=513.
2) 3}8t24 b 3.62 g (7.47 mmoD ¢} 4-(N-#d -N-tZ g o}n]| 1) -H] o d -Nuva- 2 e o}l 3.8 g (7.4 mmol)S EF4l
40 ml o] &31A7]3, HEE-E g -FEA}o ] 1.94 g (22.4 mmol), H]/“ﬂ‘%ﬂ@ﬂ dlol A =225 (0) 0.089 g (0.16
mmol) 50wt% EE-HAM g -FEdEAH EFq €9 0.11 ml (0.22 mmol)S 713 3 2 A7+ Z¢F A A 75 sfof| A
Folglth vbg & o] T/FTE YL WSS TEAVA 7] T —Zr%o}?i‘ﬂr 2 ﬂ]*}/EJ]EE}O}O]EEWE} 8/
1 %UHE Axl Felsh &, Aol 2o Wikt 7 Ay zste] 84eka 2-274 3HE (3.0 g, & 44%)E LATE MS:

[M+H]" =917.
<A G 7> 84814 2-276% BAHE 8= A%

1) 8} 2762 A H & S3ES A x2s7] /3 ofd ol A (4-(N-3d -N-2Z " ofn]| &) -] 7 d -N'-H] 7 d o}
W) 4-ZF 2249 d-N-dd-N-v}Zgo}7l 4.08 g (10.1 mmol) ¢} 4-opr)=v]#Hd 2.55 g (15.1 mmol)<S &<l 100
mlol &3iA 711, YEF-EA g -F-EALo]E 2.90 g (30.2 mmol), ¥t d g dlo}l A EZ25(0) 0.17 g (0.30 mmol)
, 50wt% Eg]- Eﬂ"%a HEl¥y 29 EF4¢ 89 0.26 ml (0.53 mmol) A7Fe & 7 A7 w9t A& 7] F Shell A g5
oﬂ‘ﬂr HhE 8o S/HTE YL ¥HS TEAY|AL 77 58 FE35 . 24U -/ Egstol =25 = 10/1 &
mZ dH 223 T, AFo g2 wiks § 2F A 23514 O}Fé ol AZA7] (3.8 g, & 70%)E AUt MS: [M+ H]
" =5309.
2) 382 b 3.13 g (6.47 mmol) <} 4 (N-#ld-N-t}Z"olnx)-n]Fd-N"-v]F Do} 3.8 g (7.1 mmol)& EF2l 40

ml o] §aA7]3L, YEF-HAHZ-FEALo]= 1.94 g (22.4 mmol), Bl ~gdl A 2] dlo} Al EZ25(0) 0.081 g (0.14
mmol) 50wt% EE-ElM g -FEx A E2q €99 0.11 ml (0. 22 mmol) S H7FsE 5 2 AIZE B9 A A& 715 slell A

FEA Wg SO0 FHFE WA WL FEANT 7] B2 FEHAT. =2 B-A W/ Edksto| S 2 ek = 8/
L 8o 29 Bele . A folel ol me 5 4B Az SotA 2-276 HAE (2.5 8, 8 41T AT MS:

[M+H]" =943.
<A G 8> 3182 2-307% FAE = 3R] A%

1) s}8ha] 3072 A= SEES Alxe7] fle ofd ofl 4 (4-(N-3d-N-n] g d o}r] ) -8] 5 d -N'-5| J o} 1)
(4-F 2209 d-N-#d-N-uv] g do}dl 486 g (11.2 mmoD ¢} o} ¥ 1.13 ml (12.4 mmol)S EF<l 100 mlol &3
Al7]13, YEH-EAZ-REA}Lo]= 2,70 g (28.1 mmol), Bl AT Hl A g dlo} M EZ2}5(0) 0.13 g (0.23 mmol), 50wt%

E-gAg-FEEX~A 2590 €4 0.17 ml (0.34 mmo)S H7Fgt &, 7 A2 &2 A4 715 shellA gFsleleh s

LHo FHFTE LA NS TRAVAL F7] S5 FE5UTH w2 - d‘*P/EﬂEa}o}OPETrEP =10/1 €= 449 &

23t 5 AfoE 2ol wyksk 5 WF Axsle] o} opvl AA7] (3.8 g, & 69%)S AUk MS: [M+H]" = 489.

2) 3}8+4] b 3.13 g (6.47 mmoD) <} 4-(N-3d-N-v] s do}r] )-n] F d-N'-# o}l 3.5 g (7.1 mmo)& EF4l 40
ml o] €347 3, VEF-HAE-FEALo]= 1.94 g (22.4 mmol), H] At A dlel A EZ2H5(0) 0.081 g (0.14
mmol) 50wt% E-BM g -FEZ A3l EFq 89 0.11 ml (0.22 mmol)S H7}3k &, 2 A|7F Bt A4 7|5 ol A
FES e gold] SHEE YU WS FRAIL £ S FEAY. 2w/ E 2 = 8/
1%\:11; A8 Beg 5, Afol e 2ol w5 XJ%LLoM 8leh4) 2-307 3+ (2.6 g, & 45%)F AATH MS:

[M+H]" = 893.

<A Ao 9> 3}8HA] 2-308% FA|H = 3359 A%

1) 3k3H4] 3082 HA S 82 S A257] 917 oF ol 3 (4-(N-#d-N-1] 5] Jopu] 1)-u] ] d-N'-1} Z & o}
) 4-2 228 Hd-N-3d-N-H|# do}l 4.86 g (11.2 mmol)9} 1-HpZ&obwl 1.78 ml (12.4 mmoD)< E5< 100
1=

mlol 31 7], YEF-E|M g -F-EAlo]= 2.70 g (28.1 mmol), BlAtdl A g dolAEZ2+5(0) 0.13 g (0.23 mmol)
, 50wt Ed-HA g -Fe A EFq g% 0.17 ml (0.34 mmoD)& H7FeF &, 7 A17F B¢t A& 7§ lol|l A s
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5o FEIF T w2 d-dA g Egslo =2 FH = 10/1 &
oyl AAY] (4.0 g, & 69%) S AU E. MS: [M+H]

2) 8154 b 3.13 g (6.47 mmol) ¢} 4-(N-3'd -N-H] g d o}1] o) -H] o d -N'-1} 2o}l 3.8 g (7.1 mmol)<& &7l 40
ml o] &3|A17]3L, WEF-HA g -FHA0]= 1.94 g (22.4 mmol), H]2=tuld &) dlopAl =22k (0) 0.081 g (0.14
mmol), 50wt% E&]-ElM g -Fedx 2y EFd &9 0.11 ml (0.22 mmoDS H7}e 5, 2 A3k ¢+ A4 7] 57 sholl A
dFshsith W &0 SHRFE YA IS TRAVIL 7] & FEIIUT. =2 E- Y/ H Edslo| m 2T = 8/
1 g2 A7 e & Afole 2o ankst 5 Mg azxste] 81842 2-308 835 (3.1 g, & 51%)E AATh MS:
[M+H]" =943.

<AA 10> 384 2-310% FA = 3329 A%

D) 3t3h4] 3102 #4155 S8 Alxst7] 919 o obdl 34 (4-(N-3d-N-n] g dopr] :=)-n] i d -N'-n] ] d o}
) 4-F 22099 -N-3d-N-#] 5 d o}l 4.86 g (11.2 mmoD 9} 4~} =n] 3 d 2.09 ml (12.4 mmol) & &<l
100 mlel] €3A17]1 32, YEF-E|M 2] -F-5Alo] = 2.70 g (28.1 mmol), ¥ 2=t ¥l & 2] dlo} A =2eH5(0) 0.13 g (0.23
mmol), 50wt% Egl-EMel-FeZx 23 3l g9 0.17 ml (0.34 mmol)S 73k 3, 5 A7k ok A4 77 slol| A
Rttt ool SRFE WL hES FRAVNAL f7] S8 FESSIT m2R-dil/HEgSo| e F T =
10/1 &2 A7 B2sh 5, Afoll gl 2o wwket 7 213 71x3te ofd ofwl AAA7] (3.6 g, T& 56%)E AUTH MS:

[M+H]" = 565.

1

2) 3t82 b 2.92 g (6.02 mmoD) 9 4-(N-3'd -N-H] #| o} 1] 1) - 1] 7 d -N'-H] sl d o} ¥l 3.57 g (6.32 mmol)& &F<1
40 ml ol aNA 7L, YEF-HAM g -FEALo] = 1.94 g (22.4 mmol), H] 2=t ¥l 4 2] dlopA] EZ-2H5(0) 0.073 g (0.13
mmol), 50wt% Eg-EMg-FE 23 SF &9 0.10 ml (0.19 mmoD)S 7}F3F 3, 2 A7k Fok A4 77 dlol| A
Sotglth W gl FHFE WA S TRV F7] T FEY. =2 -/ HEgSto | mR2F Y =8/
1&gz A7 Fee &, Afold 2 unkgl 5 Mgzsto] 81312 2-310 h3HE (2.5 g, & 43%)E E AT MS:

[M+HI" = 9609.

N

<AAlel 11> 8heh4 3-22 FA = hgte o] Alx

D) 5H 322 BARE SRS Axer] % obd ofwl T4 (U-(N-d-N-# dofn] )3 d - 1 -1 D o}wl): 3

2) 31514 ¢ 4.97 g (9.63 mmoD 9} 4-(N-#d-N-# doln| ) d-1-1}p 2 e olnl 558 g (12.4 mmoD)S 541 50 ml
of &ajA7])a, YEF-E Mg -FLEALe] = 1.85¢ (19.3 mmol), vt ¥l 2 2] dlolA E22HE(0) 0.11 g (0.19 mmol),
50wt% EZ]-EA g -FEx 7 57§99 0.14 ml (0.29 mmoD& H7Het 3 2 A7 ¢t A 7] sholl A 27313
oo 9hE fdo] THRFE WA NS TRV 7] T& FESL w2 -/ HEGsl| E2Fe = 4/1 AR
Ayl Bk & A frel gl 2o wuket 7 7 g xste] g8t 3-2 SE (4.5 g, 7§ 54%)F AAth MS: [M+H]" =
865.

<AA G 12> F7] g AR Alx

F71eF 2ol =HlE ITO F1 A= 9ol s17] s}sha] 9] 313EQ] IAEY dAlolxER] #d Al (hexanitrile
o
=

hexaazatriphenylene: ©]3F HATZ} €< 500 A Q] FAZ & A Z23o] [TO EdZ= 2 N §7)28 7= =28
st
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