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wEsE T HhS o] e EW CHzcbsﬂr ER S5 3T 7758 MgSO,2
Azsal 553 5 QA ¥ 813HE-S silicagel column 2 A A A 3Fo] A A =
158.4g (5=8: 87%) S At

A M 1-11-1 §4

A7) Aol A Ao) 7 M 1-1-1 (158.4g, 635.5mmol)E 5 ZuleZ et~ 0] o
-dichlorobenzene & 2 %1 -9l triphenylphosphine (416.7g, 1588.7mmol)<-
A7hEaL 200°Col A SRR WG o) R E W F 7S Eol o
—dlchlorobenzeneg A A skar CHzClzg]r B8 FEUT 77158 MgSO,.=
Azsal 553 5 QA ¥ 813HE-S silicagel column 2 A A A 3Fo] A A =
102.17¢g (?%: 74%)E At

% %tA Sub 1-1-1 4

A7) Ao A Dol M 1 H 1(102.17g, 470.2mmol)S 52ul et &gt o
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(83.70g, 470.2mmol) = xd_zﬂol A 7Fstar o 3 AF-oll A wEksgi vl ko)
AR HH CHCLY & 353 F F7]158 MeSO,2 A%8 a1 553 5

A8 3} 32 silicagel column 2 A2 A slo] A E 90.52g (78 65%)S
AU
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7] Al ol A @ o7 Sub 1-1-1 (90.52g, 305.6mmol)S 52l e &2k~ 9
nitrobenzene &= 21 2 jodobenzene (93.53g, 458.5mmol), Na,SO,(43.4,
305.6mmol), K,CO, (42.24g, 305.6mmol), Cu (5.83g, 91.7mmol)& % 7}8} 1L
200°Coll Al LRk T, WhE-o] Y5 ¥ F& 53 nitrobenzene- & A 7 5F3L
CH2C129‘r 52 35390 57158 MgS0,& A 55 T AAd
319+ =-& silicagel column ¥ A2 A 5o] A A= 83.06g (75 73%)& ATt

% ZtA] Sub 1-111-1 34

7] GAd ol A Aol Sub 1-11-1 (83.06g, 223. Immol) S 5 ZulEE& et~ 9
DMFZ = ¢l 2|, Bis(pinacolato)diboron (62.33g, 245.4mmol), Pd(dppf)CL, (5.47¢,
6.7mmol), KOAc(65.69g, 669.4mmol)E 7 7F8FaL 90°Coll A L HESHSI ), Hh-§-0]

daHEA FHE Eoﬂ DMF# A 78} ar CH2C129} B2 22359 §7)=S

MgSO,= 7123}l -5 < A 3}3E-& silicagel column 2 A 2 7 5]
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THF = =21 3-°f, 1-bromo-4-iodobenzene (29 67g, 104.9mmol), Pd(PPh;), (4.04¢g,
3, Smmol) K,CO; (28.99¢, 209.8mmol), =< & 7} oLT_’ 80°Coll 4] auka}g)Th,
$o] ¢ =H CH2C129‘r B2 253 3 §7]58 MgSO,E %8 5331
*B A ¥ 3}3H= £ silicagel column 2 A2 A sho] A & 24.45g (78 78%) =
A3tk
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Sub 1-18 4 4
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2. 3mmol) KoCO: (19.44g, 140.7mmol), & & %7+ o}ﬂ 80°Co A swulalg o},
o] ¢EHH CHLLE B2 F23 F 7758 MgSO,2 338kl - 53k
/\g A ¥ 3}3H= £ silicagel column 2 A2 A 5ho] A & 20.06g (75 80%)=
A3tk
(3) Sub 1-22 A o (L= 42 3?h
<Hb-5-2 5>
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[107]
[108]

[109]
[110]

[111]
[112]

[113]
[114]

[115]
[116]
[117]

H e (N O~ o £ i ) NQ DO Q
W,

—_—,r e —

— S0
CHel O N2,50, / K,CO, PACl(dppf) O PPy, 1,CO;
Cu/ Nitropenzene

i ACOK | DMF THF / HyO
B \ o "o
' (™
4—(\ H

Sub 1-1-22 Sub 1-1I-22 Sub 1-11-22 Sub 1-22

ZZtA Sub 1-1-22 34

=952 21 9H-carbazole (108.76g, 650. 4mm01)°ﬂ N-bromosuccinimide (115.77g,
650.4mmol), chloroform-2- 7] Sub 1-I-1 34 W& AF-&5lo] YA E 112.05¢
(FE:70%)S LT

ZZtA| Sub 1-11-22 $HA4

7] Aol A Ao Sub 1-1-22 (112.05g, 455.3mmol)®l] iodobenzene (139.33g,
683mmol), Na,SO, (64.67g, 455.3mmol), K,CO; (62. 93g, 455.3mmol), Cu (8.68g,
136.6mmol), nitrobenzene=- 371 Sub 1-1I-1 34 1= AF-&5lo] YA E 110.02¢
(FE:75%)S AUt

%744 Sub 1-111-22 §HA]

2F7] FAd ol A Aol = Sub 1-11-22 (110.02g, 341.5mmol)°ll Bis(pinacolato)diboron
(95.38¢g, 375.6mmol), Pd(dppf)Clz (8.37g, 10.2mmol), KOAc(100.53g, 1024.4mmol),
DMFE 7371 Sub 1-III-1 3/ S AR8-35Fo] A= 105.92g (75 84%)=
A3tk

Sub 1-22 $H4l o

7] Aol A Ao % Sub 1-111-22 (55.3g, 149.8mmol)°ll 5-bromo-11H-benzo[a
]Jcarbazole (53.22g, 179.7mmol), Pd(PPh;), (8. 65g, 7.5mmol), K,CO; (62.09g,
449 3mmol), THF, =2 7] Sub 1-1 $HA WS AFE31o] A A E 48.76g (58
%)= AUt

(4) Sub 1-32 A o (L=2<¢ 23

<HF-3-2] 6>
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Q o'é‘o
Bl NO, B OH),
O O -
Pd(PPh3)4 K,COs TonoB NazSO4 /K CO4 PdCl; dppf
r THF / H0 Cu f Nitrobenzene ACOK / DMF
M 2-1-32 Sub 1-1-32 Sub 1-11-32

Br

Pd(Pth JK5C0,

d 7@( THF / H,0

Sub 1-111-32 Sub 1-32

[118] =AM 2-1-32 }A

[119] %122 Q1 phenylboronic acid (89.13g, 731mmol) & & L HFE & 2f 22719
THFZ %] %o, 1,4-dibromo-2-nitrobenzene (308g, 1096.5mmol), Pd(PPh,),
(42.24¢, 36.5mmol), K,CO; (303.09g, 2193mmol), =2 % 7}5}aL 80°C ol A]
WGt} BhEo] e Ed CH2C129} ERZ FE2 T /F7]5& MgSO,E
Azsal 553 5 QA ¥ 813HE-S silicagel column 2 A A A 3Fo] A A =
128.07g (78 63%)S At}

[120] =744 Sub 1-1-32 &4

[121] A7) $HAd ol A 21o)x M 2-1-32 (128.07g, 460.5mmol)E 5 ZuleZ et~ 0] o
-dichlorobenzene & 2 %1 -9l triphenylphosphine (301.97g, 1151.3mmol)S-
F7bekaL 200°Col A L wEat Qi) whgo] SR ¥ FHE 3l o
-dichlorobenzene-& A| A &} 11 CHzClzg]r B2 FE3 77152 MgSO, 2
Azsal 553 5 QA ¥ 813HE-S silicagel column 2 A A A 3Fo] A A =
80.47g (558 71%)& A3t}

[122] ZZtA] Sub 1-11-32 §4

[123] 7] Al ol A Aol X Sub 1-1-32 (80.47g, 327mmol)°ll iodobenzene (100.06g,
490.5mmol), Na,SO,(46.44g, 327mol), K,CO; (45. 19g, 327mmol), Cu (6.23g,
98.1mmol), nitrobenzene-= 7| Sub 1-1I-1 34 H-E& ALE-3lo] WA E 769 (&
13%)= LA

[124]  ZZtA| Sub 1-111-32 4

[125] 71 FHAd el A Ao R Sub 1-11-32 (76.91g, 238.7mmol)®ll Bis(pinacolato)diboron
(66.68g, 262.6mmol), Pd(dppf)Clz (5.85g, 7.2mmol), KOAc(70.28g, 716.1mmol),
DMFE 7471 Sub 1-11I-1 & P& AL-&3Fe] WA E 69.63g (F-F: 79%)= LAt

[126]  Sub1-32 ¥4 ]

[127] 271 Aol A Ao % Sub 1-111-32 (69.63g, 188.6mmol)°ll 5-bromo-11H-benzo[a
]Jcarbazole (67.01g, 226.3mmol), Pd(PPh;).,(10.89g, 9.4mmol), K,CO; (78.19g,
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[128]
[129]
[130]

[131]
[132]

[133]
[134]

[135]
[136]

[137]
[138]

[139]
[140]

565.7mmol), THF, &< “J7] Sub 1-1 &4 H & AF&3te] A E 61.39g (75
T1%)e A

(5) Sub 1-47 A ¢ (L=FLZAT)

<HEZ2] 7>

o IF
!

O i
bo! Q H
Q Br pd(pph3 Ja /KaCO; 0- DCB QO NBZSOA/K2003 PdCl,(dppf)

THF 1 H,0 Cu / Nitrobenzene Q B ACOK / DMF

M 2-1-47 Sub 1--47 Sub -11-47

o e
t Pd(?i“;;H/fécOs :

Sub 1-11I-47 Sub 1-47

A M 2-1-47 34

%9572 21 phenylboronic acid (90.24g, 740.1mmol) ]|
1,4-dibromo-2-nitronaphthalene (367.41 g, 1110.1mmol), Pd(PPh,), (42.76g, 37mmol),
K,CO; (306.87g, 2220.3mmol), THF, &2 7] M 2-1-32 4 H & A}-&-5}¢]

A 148.15g (781 61%)S LA}

ZZtA Sub 1-1-47 34

71 FHAd el A Ao M 2-1-47 (148.15g, 451.5mmol)®ll triphenylphosphine
(296.03g, 1128.6mmol), o-dichlorobenzene2 7] Sub 1-1-32 §H4 & Al-&-5} o]

A& 92.26g (78 69%)e DAL

=744 Sub 1-11-47 A4

71 A o A Ao Sub 1-1-47 (92.26g, 311.5mmol)°ll 4-iodo-1,1"-biphenyl
(130.89g, 467.3mmol), Na,SO,4(44.25g, 311.5mmol), K,CO;(43.06g, 311.5mmol), Cu
(5.94¢g, 93.5mmol), nitrobenzene-s 77| Sub 1-1I-1 34 H & AL-&-3le] A&
100.56g (8 72%)S A}

=744 Sub 1-111-47 34

271 FAd el Al Ao Sub 1-11-47 (100.56g, 224.3mmol)°l] Bis(pinacolato)diboron
(62.65g, 246.7mmol), Pd(dppf)Clz (5.49¢g, 6. 7mmol), KOAc(66. 04g, 672.9mmol),
DMFE /47| Sub 1-1I-1 FA4H & AL-8-3le] A& 85568 (& 77%) & ATt

Sub 1-47 34 o

7] Aol A Ao % Sub 1-111-47 (46.97g, 94.8mmol)°ll 5-bromo-11H-benzo[a
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]Jcarbazole (33.69g, 113.8mmol), Pd(PPh;), (5. 48g, 4.7mmol), K,CO; (39.31g,
284.4mmol), THF, &8 77| Sub 1-1 A H & AL-&-3lo] A E 34.37g (55
62%)& ATt

[141]  (6) Sub 1-52 A ol (L=FL &3

[142] <Hb-g-2] 8>

[143] O

Y %

T Pd(PPhgy a0 O Q

o T .ﬁ
‘L' i

Sub 1-1lI-47 Sub 1-52

[144] 7] Aol A Aol Sub 1-11-47 (38.59¢g, 77.9mmol) ol 3-bromo-9H-carbazole
(23g, 93.5mmol), Pd(PPh3)4 (4.5g, 3.9mmol), K,CO; (32.3g, 233.7mmol), THE, &%
7] Sub 1-1 AW S AL-g-5to] A E 304g (58 73%)S A3

[145]  (7) Sub1-76 &4 o

[146] <HF-&2] 9>

[147]
( ] ’ Br ' .
PPh /cho3 |:>d(;|2 dpp) PPh 4 /KCO,
O— THF/HZO AcOK/DMF THF/HZO O
o)
K o- Q

NH

Sub 1-1lI-22 Sub 1-1V-76 Sub 1-V-76 Sub 1-76

[148] ZZtA Sub 1-1V-76 34

[149] 2371 Aol A Ao 2 Sub 1-111-22 (50.62¢, 137.1mmol)°l]
2-bromo-6-iodonaphthalene (68. 47g, 205.6mmol), Pd(PPh;),(7.92g, 6.9mmol), K,CO;
(56.84g, 411.3mmol), THF, &2 7] Sub 1-1V-18 T4 H & AL-&3to] A=
44.87g (578 73%) S AU

[150] ZZtA Sub 1-V-76 &4

[151] 7] Aol A Ao % Sub 1-1V-76 (44.87¢, 100. 1mmol)®ll Bis(pinacolato)diboron
(27.96g, 110.1mmol), Pd(dppf)Cl, (2 45g, 3mmol), KOAc(29.46g, 300.2mmol),
DMFE “7] Sub 1-V-18 3 H & AF8-3le] A& 40.16g (578: 81%)S A ATt

[152] Sub 1-76 4] 9
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71 A el A Ao R Sub 1-V-76 (40.16g, 81.1mmol)°ll 5-bromo-7H-benzo[c

[153]
]Jcarbazole (28.81g, 97.3mmol), Pd(PPh;),(4.68g, 4. 1mmol), K,CO; (33.61g,
243 2mmol), THF, =& 4}7] Sub 1-18 4 W S AF&3le] A E 35.07g (558

74%)S AT}
= ol el gon, o)of A E = AL ol 1, o] £ 2

gH, Sub 19] o)Al

[154]
FD-MS+= 3571 3% 13 g2,
155
> - 0
<\%/>\N = —
Yty JY
\
\ - 7 H\J
a g \\
% Y 4
h HN—/ \ HN
\ee/

Sub1-7 Sub1-8

Sub15 Sub1-6

Sub 14

Sub1-3

Sub 1-15 Sub1-16  Sub 147

Sub 1-9 Sub1-10  Sub1-11 Sub 112 Sub143  Sub1-14

Sub1-24 Sub1-25 Sub 1-26

Sub 1-22 Sub 1-23

Sub1-20 Sub1-21

Sub 1-33 Sub 1-34 Sub 1-35

Sub1-27 Sub1-28 Sub1-29 Sub 1-30 Sub1-31 Sub1-32

[156]
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Sub1-36 Sub1-37 Sub1-38 Sub 1-39 Sub 140 Sub 1-41 Sub 1-42 Sub 1-43

Sub 144 Sub 145 Sub 1-46 Sub 147 Sub 148 Sub 149 Sub 1-80
2 ~ == 7\ 7 ==
< ~ l?j 4,N| _ \\‘Q/\ _ \‘“"“/\//
A S-S o JoNN o™ SN
o ~ Q“\ Shee )
y}x /7 () . S (™ /
4 e N e \
- = a8 4 o y
HN HN = S j {
AN < HN HN HN =
@ S - g
o M < J T/ ‘
N
Sub 1-52 Sub 153 Sub 1-54 Sub 1-55 Sub 156 Sub 1-57 Sub 1-58

&G %» o504 o
N

/r% ﬁ r 5
N = =
W V\ NH NH
//\ S \\Y >
& v ¥ >
(P
Sub 1-59 Sub 1-60 Sub 1-61 Sub 1-62 Sub 1-63 Sub 1-64 Sub 1-65

[157]
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Sub 166 Sub 1-71 Sub1-72 Sub1-73 Sub 1-74
/ i)
— b
2\ 7 \,_ /
ay "

s 7} s
- N
D Qﬁl B
?// NH N NH
\\J P
i\
Sub 1-75 Sub 1-76 Sub 1-77 Sub 1-78 Sub 1-79 Sub 180 Sub 1-81 Sub 1-82

ng
Sub183 Sub1-84 Sub1-85 Sub 1-86 Sub 187 Sub 1-88 Sub 1-89 Sub 1-90
Y. € i) o ﬁm
< Ly S
<—</ \%l/j <L<':\>/I \7 <\ p \>/L/? ( j/
(< > \_ i S >ﬁ\:
0 S\ QH\
lfl\\\ A NH - = a >
L zj w @r”“
Sub 1-91 Sub 1-92 Sub 1-93 Sub 1-94 Sub 1-95

[158] [3E 1]
[159]
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sere FD-MS siee FD-MS

Sub 1-1 [m/z=45818(Cs4H2N,=45855) | Sub 1-2 |m/z=508.19(CssH24N,=508.61)
Sub 1-3 [m/z=534.21(CaH26N>=534.65) | Sub 1-4 |m/z=574.24(CssHxcN>=574.71)
Sub 1-5 [m/z=459.17(C2sH1N:=45954) | Sub 1-6 |m/z=410.18(CzH2:N>=410.51)
Sub 1-7 [m/z=534.21(CaoH26N,=534.65) | Sub 1-8 |m/z=534.21(CicH26N,=534.65)
Sub 1-9 [m/z=584.23(CaH2sN,=584.71) | Sub 1-10 | m/z=584.23(CacH2eN,=584.71)
Sub 1-11 [m/z=458.18(C24H22N;=458.55) | Sub 1-12 [m/z=508.19(C3:H24N2=508.61)
Sub 1-13 [m/z=534.21(CaoHzeN>=534.65) | Sub 1-14 [ m/z=574.24(CssHxN>=574.71)
Sub 1-15 [m/z=459.17(C;H2N;=459.54) | Sub 1-16 [ m/z=410.18(CsH:N,=410.51)
Sub 1-17 [m/z=47219(CasH24N,=472.58) | Sub 1-18 [m/z=534.21(CaHeN>=534.65)
Sub 1-19 [m/z=610.24(CagHs0N2=610.74) | Sub 1-20 [ m/2=584.23(CseH2eN,=584.71)
Sub 1-21 [m/z=584.23(CasHsN2=584.71) | Sub 1-22 [ m/z=458.18(Cs:Hz:N2=458.55)
Sub 1-23 [m/z=50819(C3sHzN;=508.61) | Sub 1-24 [m/z=534.21(CsoH26N;=534.65)
Sub 1-25 [m/z=574.24(CasH3oN;=574.71) | Sub 1-26 [ m/z=459.17(C5sH2N3=459.54)
Sub 1-27 [m/z=410.18(C3H22N2=410.51) | Sub 1-28 [m/z=534.21(CscH26N2=534.65)
Sub 1-29 [m/z=534.21(CaoHzeN>=534.65) | Sub 1-30 [m/z=584.23(CscH2eN2=584.71)
Sub 1-31 [m/z=584.23(CasHzsN2=584.71) | Sub 1-32 [ m/z=458.18(C:H2:N,=458.55)
Sub 1-33 [m/z=508.19(C35H4N>=508.61) | Sub 1-34 [m/z=534.21(CioH26N=534.65)
Sub 1-35 [m/z=574.24(CasHsoN>=574.71) | Sub 1-36 [m/2=459.17(CssH2:N3=459.54)
Sub 1-37 [m/z=410.18(C3H22N>=410.51) | Sub 1-38 [m/z=534.21(CaH2eN>=534.65)
Sub 1-39 [m/z=610.24(CagH3oN,=610.74) | Sub 1-40 [m/z=508.19(C3sHaN,=508.61)
Sub 1-41 [m/z=558.21(Ca:H26N,=558.67) | Sub 1-42 [ m/z=584.23(CacHeN,=584.71)
Sub 1-43 [m/z=585.22(C4:HN3=585.69) | Sub 1-44 [ m/2=634.24(CssH:N=634.77)
Sub 1-45 [m/z=50819(C3sH24N2=508.61) | Sub 1-46 m/z=558.21(CszH26N2=558.67)
Sub 1-47 [m/z=584.23(CasH2sN;=584.71) | Sub 1-48 [ m/z=584.23(CssH2eN2= 584.71)
Sub 1-49 [m/z=634.24(CagH3oN,=634.77) | Sub 1-50 [ m/z=458.18(Cs:H,:N,=458.55)
Sub 1-51 [m/z=508.19(C2sHz4N,=508.61) | Sub 1-52 [m/z=534.21(CsoH26N2=534.65)
Sub 1-53 [m/z=574.24(C4Hs0N2=574.71) | Sub 1-54 [ m/z=459.17(C5:HzN:=459.54)
Sub 1-55 [m/z=534.21(CaoHeN2=534.65) | Sub 1-56 [ m/z=534.21(CaoH26N=534.65)
Sub 1-57 [m/z=584.23(CaiHzsN;=584.71) | Sub 1-58 m/z=584.23(Cs:H::N,=584.71)
Sub 1-59 [m/z=458.18(C3aHN>=458.55) | Sub 1-60 |m/z=508.19(CssH24N>=508.61)

[160]
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Sub 1-61 | m/z=534.21(CaH26N2=534.65) Sub 1-62 [m/z=574.24(C43H30N2=574.71)
Sub 1-63 | m/z=459.17(C33sH21N3=459.54) Sub 1-64 [m/z=534.21(CasH26N2=534.65)
Sub 1-65 |m/z=534.21(CsoH26N.=534.65) Sub 1-66 [ m/z=584.23(C42H2sN,=584.71)
Sub 1-67 | m/z=584.23(CasH2sN.=584.71) Sub 1-68 [m/z=458.18(CssH;,2N>=458.55)
Sub 1-69 | m/z=508.19(CssH.4N,=508.61) Sub 1-70 [m/z=534.21(C4oH2sN2=534.65)
Sub 1-71 | m/z=574.24(Ca3H3;N.=574.71) Sub 1-72 [m/z=459.17(Ca3sH1N3=459.54
Sub 1-73 | m/z=534.21(CaoH2sN2=534.65) Sub 1-74 [m/z=534.21(CaoH2sN>=534.65
Sub 1-75 | m/z=584.23(C4H2sN2=584.71) Sub 1-76 [m/z=584.23(C4sH:sN,=584.71
Sub 1-77 |m/z=458.18(Cs4H2,N.=458.55) Sub 1-78 [m/z=508.19(CzsH24N>=508.61
Sub 1-79 | m/z=534.21(CaoH2sN2=534.65) Sub 1-80 [m/z=574.24(C43H3oN2=574.71)
Sub 1-81 | m/z=459.17(C33H21N3=459.54) Sub 1-82 [m/z=534.21(CsoH:sN,=534.65)
Sub 1-83 | m/z=534.21(C4H2sN2=534.65) Sub 1-84 [m/z=584.23(C4sH:sN>=584.71)
Sub 1-85 |m/z=584.23(CasH2sN:=584.71) Sub 1-86 [m/z=508.19(CzsH24N2=508.61)
Sub 1-87 | m/z=558.21(Ca2H26N2=558.67) Sub 1-88 [m/z=584.23(CasH2N2=584.71)
Sub 1-89 | m/z=585.22(Cs3H27N3=585.69) Sub 1-90 [m/z=634.24(C4sH30N2=634.77)
Sub 1-91 | m/z=508.19(C35H2sN,=508.61) Sub 1-92 [m/z=558.21(C4,H,6N>=558.67)
Sub 1-93 | m/z=584.23(CasH2sN.=584.71) Sub 1-94 [m/z=584.23(C44H2sN2=584.71)
Sub 1-95 | m/z=634.24(CasH3:N2=634.77)

)
)
)
)

[161]

[162]  2.Sub29] 34

[163] 7] ¥H-3-24] 12] Sub 23= 8171 Bh5-2] 109] wh-3-7 =2l o e ghd=d 5= 9o
olel] g ¥ = A o} T

[164]  <HH§2) 10>

[165] ol

Cl
N \J\lN . N, Pd(PPha)s /KoCO3 N \)\ N
Cl)ﬁ/kp THF / H,0 Afz)\H\ﬁﬂ
X4‘X{x2 X4 xs’Xz
X4~X4=CR' N Sub 2
[166]  Sub2°] &&h= A4 3}et=o 4 o= vh=3 2t
[167] (1) Sub2-2 &4 9
[168]  <HH§2 11>
[169] o
N= Pd(PPhg) /K,CO;

A + @B(OH)Q
THF / H,0

Sub 2-2

[170] %221 Q1 2, 4-dichloroquinazoline (89.57g, 450mmol) & & <L H}eF& 2f 2~ H o]
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[171]
[172]
[173]

[174]

[175]
[176]
[177]

[178]

[179]
[180]
[181]

[182]

THFZ %1 %o, phenylboronic acid (65.84g, 540mmol), Pd(PPh;), (26g,
22.5mmol), K,CO; (186.59g, 1350mmol), -2 & 7}8}aL 70°Col A L xk&}Sl o,
Hh&-o] kR ¥ CHCLY B2 FE5 T 77158 MgSO,& X3l 55
2 A ¥ 3} 3HE-S silicagel column 2 A2 A sko] A E 71.49g (55 66%)=
AU

(2) Sub 2-8 &4

<REE2] 12>

Cl
=
/N

R

%2221 2, 4-dichloroquinazoline (76.59g, 384.8mmol)°]l
[1,1'-biphenyl]-4-ylboronic acid (91.44g, 461.8mmol), Pd(PPh;),(22.23g, 19.2mmol),
K,CO; (159.55g, 1154.4mmol), THF, & 77| Sub 2-2 F4H-& Al-8-3le] A=
74.36g (5751 61%) S AU

(3) Sub 2-14 &4 4

<Hb-3-2] 13>

cl
N=( Pd(PPhs), /K;CO, C
L MO o )
BOH): THF / H,0

Sub 2-14

Cl

p=d

Pd(PPhg), /K,CO5 N=
o O som = (OO
THF / H,0 O

Sub 2-8

952 21 2 4-dichloroquinazoline (78.48g, 394.3mmol)¢ll naphthalen-2-ylboronic
acid (81.38g, 473.2mmol), Pd(PPh;),(22.78g, 19.7mmol), K,CO; (163.49¢g,
1182.9mmol), THF, & 47| Sub 2-2 4 W& AL-&5to] AAE 73.37¢ (58
64%)= AUt

(4) Sub 2-27 F4

<{k-&2] 14>

cl
N% S Q B(OH)2  Pd(PPhs), /K-CO4

a— N . - .
O THF / H,0

Sub 2-27

Z9-E-4 21 2 4-dichloroquinazoline (70.43g, 353.8mmol)°ll dibenzo[b,d
Jthiophen-2-ylboronic acid (96.84g, 424.6mmol), Pd(PPh;)., (20.44g, 17.7mmol), K,CO
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[183]
[184]
[185]

[186]

[187]
[188]
[189]

[190]

[191]

[192]

5 (146.72g, 1061.5mmol), THF, =& 771 Sub 2-2 4 & AH&sto] A&
77.32g (5781 63%)= DA

(5) Sub 2-29 34 o

<{hE-2] 15>

Cl Cl
N=( Pd(PPh3), /K,CO3 N=(
W * QB(OH)Q —_— W

THF / Hy0
Ny Ny
Sub 2-29

952 91 2,4-dichloropyrido[3,2-d]pyrimidine (85.21g, 426mmol)©]]
phenylboronic acid (62.33g, 511. meol), Pd(PPh;),(24.61g, 21.3mmol), K,CO;
(176.64g, 1278mmol), THF, =2 4 7] Sub 2-2 $H4 1 & AL-&3}o] Al & 55.6¢
(78 54%) & AL

(6) Sub 2-34 343 9]

<Hb-S-2 16>

c cl
Pd(PPhs)s /K;CO;3 N=(
% Oy Chraon, 52 (3 0
THF / H,0
\ 4 Wi
Sub 2-34

954 21 2,4-dichloropyrido[2,3-d]pyrimidine (71.05g, 355.2mmol)¢]l
[1,1'-biphenyl]-4-ylboronic acid (84.41g, 426.3mmol), Pd(PPh;),(20.52g, 17.8mmol),
K,CO; (147.28g, 1065.6mmol), THF, & 7] Sub 2-2 3 P& A8l o] A=
58.7g (5751 52%) & Aok

4, Sub 2] o A= o} 2o} Z o}, o] FHEE AL ofn, o] S
FD-MS<= 7] % 29} ¢t
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’N_<CI ~ /N:<C| _ N:<CI >ﬁ /N=<cw //H _<CI /}—\ /_ .~ ﬂ<C|
4 Of 00 OF DR R 0N 00T
W Wi { // N7 D D{y { // W
Sub24  Sub22  Sub23 Sub24  Sub25 Sub26  Sub27 Sub 28
£ g a
</\\\ %FHQP J—\\‘(\\ \7/\\ W \\7\
\\/><\/ ?j W \\/><\’éj/, <§j %
Sub 2-9 Sub 2-10 Sub 2411 Sub 2412 Sub 2-13 Sub 214 Sub 215
B NJCI <\:>> é@> rH <ﬂ> % \ PH/CI
/ 72 WA — v M=
©>_2:§> 2@;? ‘2/85 S A cw< H<4 ) ; &/ :j Sa /§
RV AY \ 4 \
Sub 2-16 Sub 2-17 Sub 218 Sub 219 Sub 2-20 Sub 2-21 Sub 2-22
f\/ Cl @ N:<CI \ P CI
M“,"//, gi“ N/_ N \ /\O / a / >—<S = </ﬁ\> N
7 &) 7 \ 7
Sub 2-23 Sub 2-24 Sub 2-25 Sub 2-26 Sub 2-27 Sub 2-28 Sub 2-29
/CI /CI /CI CI pl Cl /CI
OO O D0 O OO0 O D
ORI RN S ES' SReReI=aRs
Sub 2-30 Sub 2-31 Sub 2-32 Sub 2-33 Sub 2-34 Sub 2-35 Sub 2-36
[193] [3£ 2]
[194] siote FD-Ms siete FD-Ms
Sub 2-1 |m/z=178.03(CsH,CIN;=178.62) | Sub 2-2 | m/z=240.05(C,.HsCIN,=240.69)
Sub 2-3 |m/z=254.06(C1sH1nCIN,=254.71) | Sub 2-4 | m/z=254.06(C1,H:-CIN,=254.71)
Sub 2-5 |m/z=268.08(C16H13CIN2=268.74) | Sub 2-6 |m/z=245.08(C14HiDsCIN,=245.72)
Sub 2-7 |m/z=241.04(C1sHsCIN:=241.68) | Sub 2-8 | m/z=316.08(CzoH:3CIN;=316.78)
Sub 2-9 |m/z=316.08(C20H15CIN,=316.78) | Sub 2-10 | m/2=366.09(CsH-:CIN,=366.84)
Sub 2-11 | m/z=366.09(Ca:H15CIN2=366.84) | Sub 2-12 | m/z=366.09(C24H:sCIN.=366.84)
Sub 2-13 | m/z=290.06(C:5H1:CIN;=290.75) | Sub 2-14 [ m/z=290.06(C1sH:- CIN,=290.75)
Sub 2-15 | m/z=304.08(C:5H1:CIN2=304.77) | Sub 2-16 | m/z=366.09(C2sH:sCIN;=366.84)
Sub 2-17 | m/z=366.09(C2:H15CIN,=366.84) | Sub 2-18 [ m/z=366.09(C24H-sCIN,=366.84)
Sub 2-19 | m/z=366.09(C2:H15CIN2=366.84) | Sub 2-20 [ m/z=340.08(C2:H:3CIN,=340.81)
Sub 2-21 | m/z=340.08(Co2H15CIN;=340.81) | Sub 2-22 | m/z=356.11(C25H:CIN,=356.85)
Sub 2-23 | m/z=405.1(C26H16CIN:=405.88) | Sub 2-24 [ m/z=405.1(CagH;6CIN; =405 88)
Sub 2-25 | m/z=330.06(C20H1.CIN;0=330.77) | Sub 2-26 [ m/z=330.06(C2oH- CIN,0=330.77)
Sub 2-27 |m/z=346.03(C20H1:CIN:S=346.83) | Sub 2-28 | m/z=346.03(C20H:-CIN,S=346.83)
Sub 2-29 | m/z=241.04(C:sH:CIN:=241.68) | Sub 2-30 [ m/z=317.07(C1sH:>CIN:=317.77)
Sub 2-31 |m/z=291.06(C7H1,CIN2=291.73) | Sub 2-32 | m/z=291.06(C17H:cCIN2=291.73)
Sub 2-33 | m/z=241.04(C:;H:CINs=241.68) | Sub 2-34 | m/z=317.07(C1sH-,CIN:=317.77)
Sub 2-35 |m/z=291.06(C:/H1,CIN:=291.73) | Sub 2-36 | m/z=291.06(C17H-sCIN:=291.73)
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[195]
[196] 3. 3= A A E(Final Product) 2] §H4
[197] Sub 1 (1E%)-S TIHeE 229 toluene 22 =21 -9, Sub 2 (1.2% %), Pd
»(dba), (0.03F %), P(t-Bu); (0.08F %), NaOr-Bu (39 3)S & 7}8FaL 100°Cel A
aRkeGITh vhg-o] 2k ¥ CH,CLeF =& F5 3 ? 7155 MgSO.=
Azsta 553 5 A H 313HE S silicagel column 2 A A A 8o & &
g o E e ot /\/\q
[198] (1) Product 1-1 &4 o
[199]  <HFS-2] 17>
200 ~
- e . cr
o s R OO
oy O o ek
A Lf \\O
Sub 11 Sub 2-2 11
[201] 7] ZAlel A 2o A Sub 1-1 (7.65g, 16.7mmol)S 5 LubE-E gk~ 0
toluene &= =<1 ¥l Sub 2-2 (4.82g, 20mmol), Pd,(dba); (0.46g, 0.5mmol), 50%
P(-Bu), (0.7ml, 1.3mmol), NaO#Bu (4.81g, 50 mmol)-& 3 7}5}aL 100°C el A
A REEFI T HH-2o] R E W CH,CLSF B & 53 3 £-7]5 2 MgS0,.&
Azsal 553 5 QA ¥ 813HE-S silicagel column 2 A A A 3Fo] A A =
7.96g (8 72%)= A AT}
[202]  (2) Product 1-10 4 ]
[203]  <HFS2 18>
204 —
. o By
/\/ \/ B <\ p Toluene \ N//N
v
Sub 11 Sub 2-27 1-10
[205] 271 Aol A Ao R Sub 1-1 (6.94g, 15. 1mmol)°ll Sub 2-27 (6.3g, 18.2mmol),
Pd,(dba); (0.42g, 0.5 mmol), 50% P(¢-Bu); (0.6m1 1.2 mmol), NaOz-Bu (4.36g,
45.4mmol), toluenee “J 7] Product 1-1 34 H & AL-8-3te] A& 8.15g (&
70%)<& AT}
[206]  (3) Product 1-53 34 ]
[207]  <H¥FS2 19>

[208]
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0O
v/
O %NU
- = e L0
QaY —/\\ y o — 1 b
VN Toluene N
H \\ J ) \
o
Sub 1-18 Sub 2-2 1-53

[209]

[210]
[211]
[212]

[213]

[214]
[215]
[216]

[217]

[218]
[219]
[220]

7] g4 ol A o] 7 Sub 1-18 (7.74g, 14.5mmol)°l] Sub 2-2 (4.18g, 17.4mmol),
Pd,(dba); (0.4g, 0.4mmol), 50% P(z-Bu); (0.6ml, 1.2mmol), NaOz-Bu (4.17g,
43.4mmol), tolueneS- 7] Product 1-1 A H 2 AL-&38lo] A E 7.81g (55
73%)e DAt

(4) Product 1-58 34 o

<HF-&2] 20>

O

7 N\
_ cl
= _ N Pa(dba); / P(tBu)s Lg/\
HNI N \(/\*\\\ = — Toluene 7
\’//\/ e’ <u> N’( S
N ; >/J<’> N\ P
C/ = .
Sub 1-22 Sub 2-8 1-58

271 Al el A o7 Sub 1-22 (7.06g, 15.4mmol)ell Sub 2-8 (5.85g, 18.5mmol),
Pd,(dba); (0.42g, 0.5mmol), 50% P(z-Bu), (0.6m1 1.2mmol), NaOz-Bu (4.44g,
46.2mmol), toluenee “J 7] Product 1-1 34 H & AL-8-3te] A& 7.85g (&
69%)< A ATt

(5) Product 1-89 ¥4 <

<REE2 21>

<\ /\> N’{\‘/\

N Pdy(dba)y / P(t-Bu)s _

(% A/{) _ NeOtBU < )
W B ' A 2 E \_/
N ’K;/ Toluene \N'

HN ,&

o n=l b
e e
L 9

Sub 1-32 Sub 2-14 1-89

271 Al el A o7 Sub 1-32 (7.54g, 16.4mmol)ell Sub 2-14 (5.74g, 19.7mmol),
Pd,(dba); (0.45g, 0.5mmol), 50% P(z-Bu), (0.6m1 1.3mmol), NaOz-Bu (4.74g,
49.3mmol), toluenee “J 7] Product 1-1 34 H & AL-8-3to] A& 8.32g (&
71%)< AT

(6) Product 1-130 &4 4

<Hb-g-2] 22>
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el Pda(dba)s / P(t-Bu)s NN

L e ~ B
+ N\ —_— N
<§/> Toluene \\\/)\ | Il KJ

Sub 147 Sub 2-2 1130

[221] 7] GAd ol A Aol X Sub 1-47 (8.29g, 14.2mmol)ll Sub 2-2 (4.09¢, 17mmol), Pd
»(dba); (0.39g, 0.4mmol), 50% P(z-Bu); (0.6ml, 1. 1mmol) NaOz-Bu (4.09¢g,
42.5mmol), toluene< 73 7] Product 1-1 A H-& AL-&351o] A E 7.6 (58
68%)s L ATt

[222]  (7) Product 1-133 &4 4

[223]  <HFS2 23>

[224] o fj\
O L
= Pdy(dba)s / P(t-B = >
PN VA N% S \ S @
= L o= * \_/ \ 4 - AL =
Q\ e ﬂ / Toluene N7
1] =/ Ny 7/ n=l
HV ~F / N M
Ny S
Sub 11 Sub 2-29 1-133

2251 7] ZAlel A 217 Sub 1-1 (8.11g, 17.7mmol)ll Sub 2-29 (5.13g, 21.2mmol),
Pd,(dba); (0.49g, 0.5mmol), 50% P(z-Bu), (0.7m1 1.4mmol), NaO7-Bu (5.1g,
53.1mmol), toluene-s 73 7] Product 1-1 /3 H S A-8-3Fo] A= 7.28¢ (78
62%)S A ATt

[226]  (8) Product 1-136 T4 o

[227] <Hb-G-2] 24>

[228] N
A _
N A=
/\\ <J Z N
\ = / sz(dba)/P(tBu) e \\ =
- \\ Toluene N7
\\ / e \\ N N’J\
N
//\\/<\ Vi
@{J by
=/ N
Sub 1-1 Sub 2-34 1-136

[229] F7] Al ol A Aol = Sub 1-1 (8.32g, 18.1mmol)°l] Sub 2-34 (6.92g, 21.8mmol),
Pd,(dba); (0.5g, 0.5mmol), 50% P(z-Bu); (0.7ml, 1.5mmol), NaOz-Bu (5.23g,
54.4mmol), toluene-s 73 7] Product 1-1 /3 S AL-8-35to] A= 7.92¢ (78
59%)& At

[230]  (9) Product 2-14 34 ]

[231] <HF-&2] 25>
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[232]

[233]

[234]
[235]
[236]

[237]

[238]

[239]
[240]

—
_ Y,
<\ 7
) al
/ Pda(dba)s / P(t-Bu)a

4 > N

\_/ o N= g NO

N = + §@>—<‘\\ N —.NaOt Bu @ /\ /\\ Y
S \i /\ X Toluene s i %%
Ny

~ S % A
N y TN <§\ Vi N

A - - -
AN o S 4 NN
Sub 1-52 Sub 2-2 214

7] g ol A o] 7 Sub 1-52 (7.92¢, 14.8mmol)°l] Sub 2-2 (4.28g, 17.8mmol),
Pd,(dba); (0.41g, 0.4mmol), 50% P(z-Bu), (0.6m1 1.2mmol), NaOz#-Bu (4.27g,
44 4mmol), toluenee “J 7] Product 1-1 34 H & AL-8-3te] A& 7.22¢ (78
66%)e L ATt

(10) Product 2-60 T4 o

<HF-&2] 26>

% Pdy(dba)s / P(t-Bu)s Q_( P
NaOtBu
Toluene / \
NN Y N
\‘ -
RS 9

Sub 1-76 Sub 2-2 2-60

271 Al el A o7 Sub 1-76 (8.01g, 13.7mmol)ell Sub 2-2 (3.96g, 16.4mmol),
Pd,(dba); (0.38g, 0.4mmol), 50% P(z-Bu), (O.Sml 1.1mmol), NaO#-Bu (3.95g,
41.1mmol), toluenee “J 7] Product 1-1 34 H & AL-8-3te] A& 7.46g (8
69%)< A ATt

gh, g7 o 22 d ool uhet Al e B g o] $1EHE 1-1~1-148,
2-1~2-1202] FD-MS %t 3171 3% 33 2,

[3% 3]
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ssie FD-MS sete FD-MS
1-1 | m/z=662.25(C.H3N4=662.78) 1-2 | m/z=738.28(Cs4H::N.=738.87)
1-3 | m/z=762.28(CseH34N4=762.90) 14 | m/z=712.26(Cs:H::Ne=712.84)
1-5 | m/z=712.26(Cs;H3;N4=712.84) 1-6 | m/z=738.28(CssH:2N:=738.87)
1-7 | m/z=778.31(Cs/H:sN4=778.94) 1-8 | m/z=768.23(CssH:;N.5=768.92)
1-9 | m/z=752.26(CsH:oN.0=752.86) | 1-10 | m/z=768.23(CssH:2N.5=768.92)
1-11 | m/z=752.26(CseHsN,0=752.86) | 1-12 | m/z=827.30(CeoHs7Ns=827.97)
1-13 | m/z=667.28(CesHzsDsN4=667.81) | 1-14 | m/z=788.29(CssH:6N.=788.93)
1-15 | m/z=788.29(CssHssN,=788.93) 1-16 | m/z=788.29(CssH1eN:=788.93)
1-17 | m/z=788.29(CssHssN,=788.93) 1-18 | m/z=71226(Cs;Hs,N.=712.84)
1-19 | m/z= 738.28(CseHaNa=738.87) 1-20 | m/z=77831(Cs/HssN.=778.94)
1-21 | m/z=739.27(Cs5HssNs=739.86) 1-22 | m/z=664.26(CsHs,N.=664.79)
1-23 | m/z=676.26(C.oHs:N,=676.81) 1-24 | m/z=600.23(CsH25N.=600.71)
1-25 | m/z=738.28(CseHs4N,=738.87) 1-26 | m/z=738.28(CsHs2N.=738.87)
1-27 | m/z=788.29(CssHssN:=788.93) 1-28 | m/z=788.29(CssHseN.=788.93)
1-29 | m/z=662.25(CesH:cN4=662.78) 1-30 | m/z=738.28(CssH:4N.=738.87)
1-31 | m/z=762.28(CssHs4N,=762.90) 1-32 | m/z=712.26(Cs;H:;N.=712.84)
1-33 | m/z=712.26(Cs;H::N,=712.84) 1-34 | m/z=788.29(CssH:6N.=788.93)
1-35 | m/z=778.31(Cs7HssNo=778.94) 1-36 | m/z=768.23(CssH::N.S=768.92)
1-37 | m/z=752.26(CseH5:N.0=752.86) | 1-38 | m/z=76823(CssHs:N.5=768.92)
1-39 | m/z=752.26(CseH::N,0=752.86) | 1-40 |m/z=82730(CsoH:7N5=827.97)
1-41 | m/z=667.28(CesH2sDsN,=667.81) | 1-42 | m/z=788.29(CssH:eN.=788.93)
1-43 | m/z=788.29(CssHssN:=788.93) 1-44 | m/z=78829(CssHs6N.=788.93)
1-45 | m/z=788.29(CssHssNs=788.93) 1-46 | m/z=71226(Cs;Hs:N.=712.84)
1-47 | m/z=738.28(CseHs4N,=738.87) 1-48 | m/z=77831(Cs:H:sN.=778.94)
1-49 | m/z=739.27(CssHssNs=739.36) 1-50 | m/z=664.26(CesHs;N.=664.79)
1-51 | m/z=690.28(CsoHsaNs=690.83) 1-52 | m/z=690.28(CsoH:4N2=690.83)
1-53 | m/z=738.28(CseHs4Ns=738.87) 1-54 | m/z=81431(CsoH:sN.=814.97)
1-55 | m/z=788.29(CssHssN2=788.93) 1-56 | m/z=788.29(CssH:eN.=788.93)
1-57 | m/z=662.25(CesHsoN,=662.78) 1-58 | m/z=738.28(CssH::N.=738.87)
1-59 | m/z=762.28(CssHs4N,=762.90) 1-60 | m/z=712.26(Cs;H:5N.=712.84)

[241]
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1-61 | m/z=712.26(Cs2H32N4=712.84) 1-62 | m/z=738.28(Cs4H34N4=738.87)
1-63 | m/z=778.31(Cs7H1sN4=778.94) 1-64 | m/z=768.23(Cs4H1:N25=768.92)
1-65 | m/z=752.26(Cs4H32N40=752.86) 1-66 | m/z=768.23(Cs4H32N25=768.92)
1-67 | m/z=752.26(Cs4H:2N40=752.86) 1-68 | m/z=827.30(CeoH37N5=827.97)
1-69 | m/z=667.28(CisH2sDsN4=667.81) 1-70 | m/z=788.29(CssH36N4=788.93)
1-71 | m/z=788.29(CsgH:sN4=788.93) 1-72 | m/z=788.29(CssH36N4=788.93)
1-73 | m/z=788.29(CssH:sN4=788.93) 1-74 | m/z=712.26(Cs:H::N4=712.84)
1-75 | m/z=738.28(Cs4H24N4=738.87) 1-76 | m/z=778.31(Cs7H13N4=778.94)
1-77 | m/z=739.27(Cs3H13Ns=739.86) 1-78 | m/z=664.26(CssH312N+=664.79)
1-79 | m/z=726.28(Cs3H3aN4=726.86) 1-80 | m/z=663.24(Ca7H2sN5=663.77)
1-81 | m/z=738.28(Cs4H24N4=738.87) 1-82 | m/z=738.28(Cs4H14N4=738.87)
1-83 | m/z=788.29(CssH25N4=788.93) 1-84 | m/z=788.29(CsgH26N4=788.93)
1-85 | m/z=662.25(CasH30N4=662.78) 1-86 | m/z=738.28(Cs4H34N4=738.87)
1-87 | m/z=762.28(CssH24N4=762.90) 1-88 | m/z=712.26(Cs2H3:N2=712.84)
1-89 | m/z=712.26(Cs;H22N4=712.84) 1-90 | m/z=738.28(Cs4H3:4N4=738.87)
1-91 | m/z=778.31(Cs7H2sN4=778.94) 1-92 | m/z=768.23(Cs4H2:N25=768.92)
1-93 | m/z=752.26(Cs4H32N40=752.86) 1-94 | m/z=768.23(Cs4H32N25=768.92)
1-95 | m/z=752.26(Cs4H32N40=752.86) 1-96 | m/z=827.30(CerH27Ns=827.97)
1-97 | m/z=667.28(CizH2sDsN.=667.81) 1-98 | m/z=788.29(CssH36N4=788.93)
1-99 | m/z=788.29(CssH1sN4=788.93) 1-100 | m/z=788.29(CssH16N4=788.93)
1-101 | m/z=788.29(CsgH:sN4=788.93) 1-102 | m/z=712.26(Cs2H22N4=712.84)
1-103 | m/z=738.28(Cs4H34N4=738.87) 1-104 | m/z=778.31(Cs7H3sN4=778.94)
1-105 | m/z=663.24(C47H2N5=663.77) 1-106 | m/z=614.25(CasH10N2=614.74)
1-107 | m/z=738.28(Cs4H:4N4=738.87) 1-108 | m/z=814.31(CeoH23N2=814.97)
1-109 | m/z=712.26(Cs2H32N4=712.84) 1-110 | m/z=788.29(CssH3sN4=788.93)
1-111 | m/z=762.28(CssH34N4=762.90) 1-112 | m/z=788.29(CssH36N4=788.93)
1-113 | m/z=828.33(Ce1H40N4=829.00) 1-114 | m/z=818.25(CssH24N:5=818.98)
1-115 | m/z=802.27(CssH:4N40=802.92) 1-116 | m/z=877.32(CesHzoN5=878.03)
1-117 | m/z=762.28(CssH3aN4=762.90) 1-118 | m/z=788.29(CssH36N2=788.93)
1-119 | m/z=789.29(Cs7H3sNs=789.92) 1-120 | m/z=838.31(Ce2H23N+=838.99)
1-121 | m/z=712.26(Cs:H3:2N4=712.84) 1-122 | m/z=788.29(CssH36N4=788.93)
1-123 | m/z=762.28(CssH24N4=762.90) 1-124 | m/z=788.29(CssH16N2=788.93)

[242]
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1-125 | m/z=828.33(Ce1H40N4=829.00) 1-126 | m/z=802.27(CssH2aN40=802.92)
1-127 | m/z=818.25(CsgH34N45=818.98) 1-128 | m/z=877.32(CesH3sNs=878.03)
1-129 | m/z=762.28(CseH34N4=762.90) 1-130 | m/z=788.29(CssH36N4=788.93)
1-131 | m/z=788.29(CssH3sN4=788.93) 1-132 | m/z=838.31(Ce2H3sN4=838.99)
1-133 | m/z=663.24(C47H20Ns=663.77) 1-134 | m/z=663.24(C47H2sNs=663.77)
1-135 | m/z=739.27(Cs3H33Ns=739.86) 1-136 | m/z=739.27(Cs3H3:Ns=739.86)
1-137 | m/z=663.24{C47H20Ns=663.77) 1-138 | m/z=663.24(C47H2sNs=663.77)
1-139 | m/z=713.26(Cs1H31Ns=713.83) 1-140 | m/z=713.26(Cs1H31Ns=713.83)
1-141 | m/z=663.24(Ca7H20Ns=663.77) 1-142 | m/z=663.24(C47H2zsNs=663.77)
1-143 | m/z=713.26(Cs1H21Ns=713.83) 1-144 | m/z=713.26(Cs1H21Ns=713.83)
1-145 | m/z=713.26(Cs1H31Ns=713.83) 1-146 | m/z=713.26(Cs1H31Ns=713.83)
1-147 | m/z=739.27(Cs3H33Ns=739.86) 1-148 | m/z=739.27(Cs3H33Ns=739.86)
2-1 m/z=662.25(CagH30N4=662.78) 2-2 m/z=738.28(Cs4H34N4=738.87)
2-3 m/z=762.28(CseH34N4=762.90) 2-4 | m/z=712.26(Cs2H3:N4=712.84)
2-5 m/z=738.28(Cs4H34N4=738.87) 2-6 | m/z=778.31(Cs7H3sN4=778.94)
2-7 m/z=768.23(Cs4H:2N45=768.92) 2-8 m/z=752.26(CssH32N40=752.86)
2-9 m/z=827.30(CeoH37Ns=827.97) 2-10 | m/z=788.29(CssH36N4=788.93)
2-11 | m/z=788.29(CssH3sN4=788.93) 2-12 | m/z=788.29(CssH36N4=788.93)
2-13 | m/z=712.26(Cs;H:2N4=712.84) 2-14 | m/z=738.28(Cs4H34N4=738.87)
2-15 | m/z=778.31(Cs7H3:N4=778.94) 2-16 | m/z=739.27(Cs:H2:N5=739.86)
2-17 | m/z=738.28(Cs4H34N4=738.87) 2-18 | m/z=738.28(Cs4H34N4=738.87)
2-19 | m/z=788.29(CssH3sN4=788.93) 2-20 | m/z=788.29(CssH36N4=788.93)
2-21 | m/z2=662.25(C4sH3:0N4=662.78) 2-22 | m/z=738.28(Cs4H24N,=738.87)
2-23 | m/z=762.28(CssH32aN4=762.90) 2-24 | m/z=712.26(CszH32N4=712.84)
2-25 | m/z=738.28(Cs4H34N4=738.87) 2-26 | m/z=778.31(Cs7H3sN4=778.94)
2-27 | m/z=768.23(Cs4H32N45=768.92) 2-28 | m/z=752.26(Cs4H3:N40=752.86)
2-29 | m/z=827.30(CeoH37N5=827.97) 2-30 | m/z=788.29(CssH36N4=788.93)
2-31 | m/z=788.29(CssH3sN4=788.93) 2-32 | m/z=788.29(CssH3sN;=788.93)
2-33 | m/z=712.26(Cs:H32N4=712.84) 2-34 | m/z=738.28(Cs4H34N4=738.87)
2-35 | m/z=778.31(Cs7H2:sN4=778.94) 2-36 | m/z=739.27(CssH33N5=739.86)
2-37 | m/z=738.28(Cs4H34N4=738.87) 2-38 | m/z=738.28(Cs4H34N4=738.87)
2-39 | m/z=788.29(CssH36N4=788.93) 2-40 | m/z=788.29(CssH3sN4=788.93)
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2-41 | m/z=662.25(C4sH3oN4=662.78) 2-42 | m/z=738.28(Cs4H34N4=738.87)
2-43 | m/z=762.28(Cs¢H34N4=762.90) 2-44 | m/z=712.26(Cs2H32N4=712.84)
2-45 | m/z=738.28(Cs4H34N4=738.87) 2-46 | m/z=778.31(Cs7H1sN4=778.94)
2-47 | m/z=768.23(Cs4H3:N,5=768.92) 2-48 | m/z=752.26{Cs4H32N4O=752.86)
2-49 | m/z=827.30(CerH37N5=827.97) 2-50 | m/z=788.29(CssH36N4=788.93)
2-51 | m/z=788.29(CssH36N4=788.93) 2-52 | m/z=788.29(CsgH2¢N4=788.93)
2-53 | m/z=712.26(Cs;H32N4=712.84) 2-54 | m/z=738.28(Cs4H34N4=738.87)
2-55 | m/z=778.31(Cs;H3sN4=778.94) 2-56 | m/z=663.24(C47H29N:=663.77)
2-57 | m/z=738.28(Cs4H34N+=738.87) 2-58 | m/z= 738.28(CszH34N4=738.87)
2-59 | m/z=788.29(CssH36N4=788.93) 2-60 | m/z=788.29(CssH3¢N4=788.93)
2-61 | m/z=662.25(C4sH30N4=662.78) 2-62 | m/z=738.28(Cs4H32N4=738.87)
2-63 | m/z=762.28(Cs¢H3sN4=762.90) 2-64 | m/z=712.26(CsoH32N4=712.84)
2-65 | m/z=738.28(Cs4aH3aN4=738.87) 2-66 | m/z=778.31(Cs7H3sN4=778.94)
2-67 | m/z=768.23(Cs4H3:N+5=768.92) 2-68 | m/z=752.26(CsaH:2N40=752.86)
2-69 | m/z=827.30(CsHs7N5s=827.97) 2-70 | m/z=788.29(CssH16N4=788.93)
2-71 | m/z=788.29(CssH3sN4=788.93) 2-72 | m/z=788.29(CssH16N4=788.93)
2-73 | m/z=712.26(Cs2H32N4=712.84) 2-74 | m/z=738.28(Cs4H32N4=738.87)
2-75 | m/z=778.31(Cs7H3sN4=778.94) 2-76 | m/z=739.27(Cs3H33Ns=739.86)
2-77 | m/z=738.28(Cs4H3sN4=738.87) 2-78 | m/z=738.28(Cs4H34N4=738.87)
2-79 | m/z=788.29(CssH36N4=788.93) 2-80 | m/z=788.29(CssH36N4=788.93)
2-81 | m/z=712.26(Cs;H32N+=712.84) 2-82 | m/z=788.29(CssH36N4=788.93)
2-83 | m/z=762.28(Cs¢H34N+4=762.90) 2-84 | m/z=788.29(CssH36N4=788.93)
2-85 | m/z=828.33(Ce1H40N4=829.00) 2-86 | m/z=818.25(CssH14N4S=818.98)
2-87 | m/z=802.27(CssH34N.0=802.92) 2-88 | m/z=877.32(CesH3sN:=878.03)
2-89 | m/z=762.28(CseH34N4=762.90) 2-90 | m/z=788.29(CssH26N4=788.93)
2-91 | m/z=789.29(Cs;H35N5=789.92) 2-92 | m/z=838.31(Ce2H3sN4=838.99)
2-93 | m/z=712.26(Cs;H3:N4=712.84) 2-94 | m/z=788.29(CssHzeN4=788.93)
2-95 | m/z=762.28(Cs6H34N4=762.90) 2-96 | m/z=788.29(CssH3eN4=788.93)
2-97 | m/z=828.33(Ce1Ha0N4=829.00) 2-98 | m/z=802.27(CsgH24N40=802.92)
2-99 | m/z=818.25(CssH34N45=818.98) 2-100 | m/z=877.32(CesH33N5=878.03)
2-101 | m/z=762.28(Cs6H34N2=762.90) 2-102 | m/z=788.29(CssH16N4=788.93)
2-103 | m/z=788.29(CssH36N4=788.93) 2-104 | m/z=838.31(Ce;H2:N4=838.99)
[244] 2-105 | m/z=663.24(Ca7H29Ns=663.77) 2-106 | m/z=663.24(C47H29N5=663.77)
2-107 | m/z=739.27(Cs3H313Ns=739.86) 2-108 | m/z=739.27(Cs3H33N5=739.86)
2-109 | m/z=663.24(C47H29Ns=663.77) 2-110 | m/z=663.24(C47H,9N5=663.77)
2-111 | m/z=713.26(Cs;H51N5=713.83) 2-112 | m/z=713.26(Cs51H31N5=713.83)
2-113 | m/z=663.24(C47H29N5=663.77) 2-114 | m/z=663.24(C47H29N5=663.77)
2-115 | m/z=713.26(Cs1H31N5=713.83) 2-116 | m/z=713.26(Cs1H31N5=713.83)
2-117 | m/z=713.26(C51H51N5=713.83) 2-118 | m/z=713.26(Cs51H31N5=713.83)
2-119 | m/z=739.27(Cs3H33N5=739.86) 2-120 | m/z=739.27(Cs3H33N5=739.86)
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o Voltage g:::i?t Brightness | Efficiency | Lifetime|  CIE
= M | oarmh | cd/m) | edrn) | TE0) | x|y
Hlmoll) |ulmstee1]| 58 6.0 300.0 5.0 898 |0.66]0.33
HWO(2) |HuzftE2| 59 5.6 300.0 54 953 |0.66|0.33
Hlmol3) |umstetes| 56 5.3 300.0 5.7 947 |o066]0.34
Hlmol@ |umsistea| 56 5.5 300.0 5.5 902 |066]0.33
Hlmol(5) |umstetes| 53 48 300.0 6.2 981 |0.66]0.33
Hmoye) |uasisze]| 54 49 300.0 6.1 964 |0.66[0.34
Hlmol(7) |ulmstee7]| 59 5.8 300.0 5.2 822 |o0s66]0.34
HAINQ) | =RE1-1) 5.2 33 300.0 9.0 1459 ]0.66|0.34
AAIOR) | BEE1-2) 53 34 300.0 8.7 131.3 10.66(0.33
AAO3) | ZEE1-3) 54 3.6 300.0 8.3 1265 10.66(0.33
HAl0@E) | =t2E21-4) 53 33 300.0 9.0 1481 |0.66|0.34
AAY(5) | ==tE1-5) 52 33 300.0 9.0 1413 10.66(0.33
HAloe) | Bet=(1-6) 52 3.6 300.0 8.3 1251 0.66(0.33
HAN@) | =etE(1-7) 53 35 300.0 8.6 1243 ]0.66(0.33
HAIO®) | FetE1-8) 52 34 300.0 8.7 1240 10.66(0.33
AAA©) | =eE1-9) 54 3.6 300.0 84 126.8 10.66(0.33
AHA0(10) |ZEH=(1-10)] 5.3 35 300.0 8.6 127.2 10.66(0.33
AAlO(11) |3tet=E(1-11)] 5.3 35 300.0 8.6 1283 |0.66|0.34
HAI0](12) |z E1-12)] 5.3 35 300.0 8.6 1279 10.66|0.34
AAlol(13) [3tetEa-13)| 5.2 35 300.0 8.6 1278 |0.66]0.34
HAl0(14) |ZEtE1-14)] 52 35 300.0 8.6 123.6 10.66(0.33
AAlo(15) |3tetea-15)] 54 35 300.0 8.5 1257 |0.66]0.34
A Al0(16) |zHEtE(1-16)] 54 35 300.0 8.5 1239 10.66(0.33
AAlol17) [3tetea-17)| 53 34 300.0 8.7 1284 [0.66]0.33
AAI0(18) |=Het=(1-18)] 5.3 34 300.0 8.8 1327 |0.66(0.33
AA0(19) |ZErE1-19)] 5.2 34 300.0 8.9 133.2 |0.66|0.34
AA0(20) |=HtE(1-20)] 5.3 37 300.0 81 1263 |0.66|0.34
AAlol21) |3tetea-21)| 54 3.6 300.0 8.4 1264 [0.66]0.33
AAIO(22) |3tet=E(1-22)] 5.5 3.8 300.0 79 125.7 |0.66|0.34
AA0(23) |ZtEr=E(1-23)] 5.3 38 300.0 8.0 125.0 10.66(0.33
HA0(24) |ztet=(1-24)] 5.3 38 300.0 7.9 1241 ]0.66|0.34
HA0(25) |ZetE(1-25)] 54 38 300.0 78 1238 10.66(0.33
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MAlC|26) |3tetEa-26) 54 37 300.0 82 1256 |0.66]0.34
MAIGERY) |Btetea-2n| 54 37 300.0 81 1245 [0.66]0.33
MAl0|28) |BtetEa-28)| 55 38 300.0 79 1242 |0.66]0.33
AA09) |3tetEa-29)| 53 34 300.0 87 1356 |0.66]0.34
AMAIG30) |stet2a-30) 53 35 300.0 8.6 1238 |0.66]0.34
MAlG(3L) |Btetea-31)| 53 36 300.0 84 1265 [0.66]0.33
AMAl(32) |3tetea-32)| 52 34 300.0 87 1296 [0.66]0.33
MAI0I(33) |Btetea-33)| 53 34 300.0 89 1344 |0.66]0.33
MAl0(34) |3tetea-34)| 52 37 300.0 82 1240 |0.66]0.34
AAl0I35) |3tetea-35)| 53 35 300.0 85 1269 |0.66]0.33
MAl0I36) |Blst2-36) 5.3 37 300.0 81 1277 |0.66]0.33
MAl(37) |3t ea-37)| 53 37 300.0 81 1268 |0.66]0.33
AAI(38) |3t ea-38)| 5.2 35 300.0 86 1271 |066]0.33
MAIG9) |Btetea-39)| 54 37 300.0 82 1279 |0.66]0.33
MAl0@0) |BtetEa-40)| 53 35 300.0 85 1266 [0.66]0.33
MA@ |3tetea-41| 52 36 300.0 84 1287 |0.66]0.33
AA@2) |Btste-42)| 53 37 300.0 82 1240 |0.66]0.34
MAlG@3) |3t ea-43)| 54 36 300.0 83 1267 |0.66]0.33
MAlG|@4) |Btetea-44)| 54 36 300.0 83 1271 |0.66]0.33
AMAl0|@5) |BtetE-45)| 53 37 300.0 82 1264 |0.66]0.33
AMAl|@6) |BtotE-46) 53 35 300.0 85 1241 |0.66]0.34
MAl0|@7) |3tetea-47)| 52 35 300.0 86 1263 |0.66]0.34
AAl|@8) |Blst21-48)| 5.5 37 300.0 81 1239 |0.66]0.33
MAlC@9) |3tete-49)| 54 40 300.0 75 1266 [0.66]0.33
AMAlG(50) |BtetEa-50)| 54 38 300.0 79 1260 |0.66]0.34
MAlGI5L) |BtetEa-s1| 53 40 300.0 75 1258 |0.66]0.34
MA0|(52) |Btetea-52)| 53 39 300.0 77 1266 |0.66]0.34
AA0|(53) |3tetea-53)| 54 38 300.0 78 1279 |0.66]0.34
MAlG(54) |Btete-5a)| 55 38 300.0 79 1265 |0.66]0.34
MAG(55) |Btetea-55)| 54 40 300.0 7.5 1271 |0.66]0.33
AMAlG(56) |BtetEa-56)| 54 38 300.0 79 1275 |0.66]0.34
MAG57) |Btetea-57)| 52 33 300.0 91 1539 |0.66]0.34
AAl0(58) |3tetea-58)| 52 33 300.0 91 1394 |0.66]0.34
AAl059) |3tetea-59)| 52 34 300.0 89 1322 |0.66]0.33
AAlG(60) |3t 2(-60)| 5.2 32 300.0 93 1503 |0.66]0.34
AAlG(61) |Btetea-61)| 5.2 33 300.0 91 1532 |0.66]0.34
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MA062) |3tetEa-62)| 5.3 35 300.0 85 129.7 |0.66|0.34
AA[063) |3terea-63)| 5.2 35 300.0 85 1308 |0.66]0.34
AA0)64) |3terEa-64)| 5.2 33 300.0 9.0 1366 |0.66/0.33
AAIDY(65) |Blere-65)| 5.2 34 300.0 88 1348 |0.66(0.34
A0 (66) |BletE(1-66) 5.2 34 300.0 838 1309 |0.66(0.34
MAl067) |3tetel-67)| 5.2 34 300.0 89 1264 0.66/0.33
MA0(68) |3let21-68)| 5.2 35 300.0 86 1331 |0.66(0.34
AA69) |3tet21-69) 5.2 34 300.0 838 1263 0.66]0.33
AMA0(70) |Btet2a-70)| 5.3 34 300.0 89 1276 0.66/0.33
MAI(7Y) |BtetE2a-7n| 53 34 300.0 89 1329 |0.66|0.34
MAI(72) |3tetea-72)| 52 35 300.0 85 1387 0.66/0.33
MAIY(73) |BetEa-73)| 53 35 300.0 86 1245 0.66(0.34
MA(74) |3 Ea-74)| 53 33 300.0 9.0 1453 10.66/0.33
MAY(75) |3etea-75)| 5.2 33 300.0 9.0 1414 0.66]0.33
MAI(76) |3letE1-76)| 54 38 300.0 8.0 1243 0.66|0.34
MAT77) |Btea-7n| 53 35 300.0 85 1259 0.66/0.33
MA0(78) |3tetEa-78)| 5.3 36 300.0 84 1239 |0.66|0.34
MAI(79) |3tetEa-79)| 5.3 36 300.0 83 1286 0.66/0.33
AAI(80) |BtetE(1-80)| 5.3 35 300.0 85 1279 |0.66(0.34
MAJ0(81) |3tEtE(1-81)| 53 37 300.0 8.1 127.3 10.66/0.33
MA082) |3tetE1-82)| 54 37 300.0 82 1241 |0.66(0.34
AA83) |BtetE-83)| 5.3 37 300.0 81 1259 |0.66(0.34
MA84) |3tetEa-84)| 5.2 37 300.0 82 1262 0.66|0.34
MAI(85) |3tet21-85)| 5.2 33 300.0 9.0 1451 10.66/0.33
MAJ0|(86) |BtetE1-86) 5.3 34 300.0 87 1319 |0.66/0.33
MAI@87) |3tetea-s| 52 35 300.0 86 1245 0.66|0.33
MAl0)(88) |BtetE-88)| 5.3 33 300.0 9.0 1431 |0.66/0.33
MAI89) |t E1-89)| 5.2 34 300.0 89 1436 |0.66(0.34
AA[90) |3tetE1-90)| 5.2 35 300.0 8.6 1260 |0.66(0.34
MA0O1) |BetEE-on| 52 34 300.0 838 1284 10.66/0.33
AMAI092) |3tetEa-92)| 53 34 300.0 838 1256 0.66(0.34
AAI93) |3tetea-93)| 52 36 300.0 84 1256 0.66(0.34
MAI©) |3tet=2a-94| 53 34 300.0 87 1250 |0.66(0.34
MAI©5) |3tet=2a-95)| 53 35 300.0 85 1246 0.66(0.34
MA0)96) |3tetEa-96)| 5.3 36 300.0 83 1248 0.66/0.33
MAl0)©97) |3tgtea-on| 52 35 300.0 86 1279 |0.66|0.34
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AA0](98) |2let=(1-98) 5.2 35 300.0 8.6 1257 |0.660.34
AA0(99) |zI2t=(1-99)| 5.2 3.6 300.0 84 1265 |0.66(0.33
Al Al0f(100) [=H=(1-100)[ 5.3 35 300.0 8.5 1264 ]0.66|0.34
ATA|Of(101) |&tet=2(1-101)| 53 3.5 300.0 8.6 1278 10.66(0.34
AlAl0)(102) [st=(1-102)[ 5.2 34 300.0 8.8 133.3 ]0.66]0.33
A Al0f(103) (st =(1-103)[ 5.3 3.6 300.0 84 1273 ]0.66]0.33
A Al0f(104) |2t =(1-104)[ 5.2 38 300.0 78 1242 10.66|0.34
A Al0f(105) [=Her=(1-105) 5.3 3.8 300.0 8.0 1251 ]0.66(0.33
ALA|G|(106) [2terE(1-106) 5.2 3.7 300.0 81 1258 ]0.66]0.33
MA|0f(107) [2HetE(1-107) 54 39 300.0 17 1246 |0.66|0.34
A A|0f(108) |2t =(1-108)[ 54 3.6 300.0 8.3 1275 10.66(0.34
M Al0f(109) [=HerE(1-109) 5.3 3.5 300.0 8.5 1370 |0.66(0.34
AA|0f(110) [2HerE(1-110)| 5.2 3.6 300.0 8.4 1278 ]0.66|0.33
AMAl0f(111) [=HetEA-11D] 53 35 300.0 8.6 1320 |0.66|0.33
MAlo(112) [st2E0-112)[ 54 3.6 300.0 8.3 1260 |0.66(0.34
MAl0f(113) [t E0-113)[ 54 3.7 300.0 8.1 1261 |0.66(0.33
MA0(114) [=HerE(1-114)| 54 3.7 300.0 8.2 1246 |0.66|0.34
A Alof(115) [=HE(1-115)| 5.3 3.8 300.0 8.0 128.7 10.66(0.34
MAlof(116) [=HrS(1-116) 5.3 3.8 300.0 8.0 1272 10.66(0.33
MAl0(117) [=HEQ-117)] 55 3.6 300.0 84 1273 10.66(0.34
M Al0)(118) [t E(1-118) 55 3.6 300.0 84 1246 10.66(0.33
MAl0I(119) [=HE(1-119)| 55 4.0 300.0 75 1248 |0.66(0.34
M Al0)(120) [=HerE(1-120)[ 5.5 3.9 300.0 17 1268 |0.66(0.33
MAl0f(121) [=HerE-121)| 52 3.5 300.0 8.6 1351 |0.66(0.34
HA0(122) [ E(1-122)] 53 3.5 300.0 8.5 1251 |0.66(0.33
AAl0)(123) [sHE(1-123)[ 5.3 3.5 300.0 8.5 134.2 10.66(0.33
MA0f(124) [=HetE1-124) 53 3.7 300.0 81 1269 |0.66(0.34
A A|0)(125) [FHE(1-125) 53 3.7 300.0 81 1240 10.66(0.33
HAl0)(126) [FHE(1-126)[ 5.5 3.7 300.0 81 1281 |0.66(0.33
AMA0(127) [HerEl-127) 54 3.6 300.0 84 1252 10.66(0.34
A A|0f(128) (=t E(1-128) 53 3.8 300.0 8.0 126.7 10.66(0.33
AA|0(129) [t E(1-129) 54 3.5 300.0 8.5 1269 |0.66(0.34
A Al0)(130) [=H=(1-130)[ 5.5 3.6 300.0 84 1277 10.66(0.33
A Al0)(131) [=HE(I-13D| 55 4.0 300.0 75 1256 |0.66(0.34
A A|0(132) [BH=(1-132)] 55 38 300.0 78 1239 0.66]0.33
A A|0(133) [=H=(1-133)[ 5.3 34 300.0 8.8 136.5 |0.66(0.33
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ALA|0f(134) |srer2(1-134)| 53 34 300.0 88 129.1 [0.66(0.33
ALA|0f(135) [srere@-135)| 53 35 300.0 85 123.6 [0.66(0.33
ALA|0)(136) |3Het2(1-136)| 52 36 300.0 83 1248 |0.66(0.34
AMA|0(137) [aer8@-137| 5.2 35 300.0 86 1244 066033
AA|0)(138) |2HEr2(1-138)| 53 35 300.0 85 1259 [0.66(0.33
AA|0)(139) |3HE2(1-139)] 53 33 300.0 9.1 149.2 [0.66(0.34
A A|0](140) | 3HEt2(1-140)| 52 33 300.0 9.0 1394 |0.66|0.34
AAl0)(141) |3HEt2(1-14D)] 52 34 300.0 858 1313 |0.66(0.33
ALA|0f(142) |sret2(1-142)| 53 34 300.0 8.9 129.3 |0.66|0.34
ALA|0]|(143) |srer2(1-143)| 55 35 300.0 85 1239 [0.66(0.33
ALA|0)(144) |srer21-144)| 55 36 300.0 84 1255 [0.66(0.33
A A|0)(145) | aret21-145)| 54 36 3000 84 1247 066033
A A|0)(146) | 2HE2(1-146)| 55 35 300.0 85 1257 [0.66(0.33
AA|0)(147) |HEH2(1-147)] 53 36 300.0 8.4 1264 |0.66/0.34
A A|0)(148) |31 2(1-148)| 55 38 300.0 8.0 1284 |0.66|0.34
AAl0)(149) | HetEE-1) | 53 34 300.0 8.9 1348 [0.66(0.33
A Al0)(150) | BtEt2@-2) | 52 35 300.0 85 1241 [0.66(0.33
AAlo)(151) | atet2e-3)| 53 36 300.0 8.4 128.1 |0.66/0.34
AAlof52) | seee-4 | 5.2 34 300.0 88 1308 |0.66(0.34
AAloa53) | seeE-5 | 5.2 37 300.0 8.1 127.3 |0.66|0.34
A Alo)(154) | SHetE@-6)| 53 36 300.0 84 1251 [0.66|0.34
AMAl0)(155) | tete@-7)| 53 37 300.0 8.2 1248 0.66/0.34
A Al0)(156) | Btet2@-8) | 53 35 300.0 8.6 1250 [0.66(0.33
MAl0)(157) | Btet2-9) | 52 35 300.0 8.6 1247 [0.66(0.33
A A|0)(158) |3tetER-10)| 54 35 300.0 85 1264 [0.66(0.33
ALA|0(159) |3t 2 @-11)| 53 35 300.0 85 1269 |0.66(0.34
AlA|0](160) |3tet2(-12)] 52 37 300.0 8.2 127.3 |0.66(0.33
AlA|o6l) [sretee-13)| 5.2 35 300.0 8.5 1263 |0.66(0.34
AMAl0)(162) |3letE@-14)| 54 35 3000 86 1240 |0.66|0.34
A Al0f(163) |BetE(2-15)] 54 39 300.0 76 1265 [0.66/0.34
AAl0(164) |Blet22-16)] 55 3.8 300.0 8.0 1273 [0.66(0.33
A Al0)(165) |BtetER-17)| 54 39 300.0 7.7 1268 0.66/0.34
A A|0](166) |3t 2(2-18)] 53 40 300.0 75 1286 [0.66(0.33
A A|0)(167) |3t 2@-19)] 55 38 300.0 78 127.2 |0.66|0.34
ALA|0](168) |3tet=20-20)| 54 37 300.0 8.1 1259 |0.66/0.34
AA|0169) [BHet2E-21)| 5.2 35 300.0 8.6 1384 |0.66|0.34
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AAO(170) |32 @-22)| 52 36 300.0 84 127.3 0.66|0.34
MA0A71) |3t eE-23)| 5.3 38 300.0 8.0 1247 0.66|0.33
MA0(172) |3t ee-24)| 5.3 35 300.0 86 129.2 |0.66|0.34
AMA0(173) |3t E@-25)| 5.3 37 300.0 81 1274 0.66|0.34
AMAlG(174) |3t 22-26)| 5.2 38 300.0 79 1280 |0.66|0.34
AMAlA75) |3t ee-27)| 5.3 36 300.0 84 1249 |0.66|0.34
A A|0(176) |3t 2@-28)| 5.3 37 300.0 8.2 1259 |0.66|0.34
MAlOA77) |3t 2E-29)| 5.3 36 300.0 83 1281 |0.66]0.33
AAl0(178) |3t 22-30)| 5.3 36 300.0 83 1246 0.66/0.33
AMA0(179) |3t E@-31)| 5.3 38 300.0 79 1254 0.66/0.33
A A|04(180) |3let2(2-32)| 54 37 300.0 82 1273 0.66/0.33
AAl0(181) |3t 2@-33)| 5.3 36 300.0 83 1277 0.66]0.33
AMA|0(182) |3t 2@-34)| 5.3 36 300.0 83 1259 0.66/0.33
A A|0(183) |3t 2@-35)| 5.5 38 300.0 79 1267 |0.66|0.34
AAl0(184) |3l E2@-36) 5.5 38 300.0 78 1241 |0.66|0.34
A Al04(185) |3t 2@-37)| 54 38 300.0 78 1277 |0.66|0.34
A A|0Y(186) |3tet2@-38) 5.5 39 300.0 76 1236 |0.66|0.34
A A0 (187) |3t 2@-39) 5.5 38 300.0 78 1239 |0.66|0.34
AA|0)(188) |3ter22-40)| 5.3 39 300.0 77 1255 10.66]0.33
AA|0(189) |3tet 24| 5.2 33 300.0 9.0 1478 0.66|0.34
A0 (190) |3lEt2(2-42)| 5.2 34 300.0 838 1330 |0.66/0.33
AMAl0(191) |3t 2(2-43)| 5.2 36 300.0 83 1250 |0.66/0.33
AMA|0(192) |3t 2@-44)| 5.2 34 300.0 89 1459 |0.66|0.34
AA|0Y(193) |3ttt 2@-45)| 5.3 34 300.0 87 1269 0.66/0.33
AA|0)(194) |3tet2(2-46)| 5.3 36 300.0 84 127.7 0.66|0.34
A A0 (195) |3t E@-47)| 5.3 36 300.0 84 1280 |0.66(0.34
AA|04(196) |3t 2(2-48) 5.3 35 300.0 85 1273 0.66/0.33
AMA0(197) |3l 22-49) 5.3 36 300.0 84 1257 0.66(0.34
AA|0Y(198) |3tet2@-50)| 5.3 35 300.0 86 1268 |0.66|0.34
AA|0Y(199) |3tet2@-51)| 5.3 35 300.0 86 126.2 10.66/0.33
AA|0)(200) |3tet22-52)| 5.3 36 300.0 84 1253 0.66]0.33
A A0 (201) |3t E@-53) 5.3 34 300.0 8.7 1306 0.66]0.33
AAl0)(202) |3t 22-54)| 5.2 34 300.0 87 1319 |0.66(0.34
AA|04(203) |3t 2(2-55) 5.2 37 300.0 8.2 1275 10.66/0.33
A A|0)(204) |3let2(2-56)] 5.3 36 300.0 83 1280 |0.66|0.34
A A0 (205) |3t 2@-57)| 5.3 37 300.0 82 1237 |0.66|0.34
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AA|0f(206) | Btot2(2-58)] 55 37 300.0 82 1245 |0.66]0.34
AA|0f(207) | Bt 2(2-59) 54 37 300.0 82 1249 |0.66]0.33
AA|0f(208) | Bt 2(2-60)| 54 38 300.0 8.0 1267 |0.66]0.34
AA|0f(209) |BHet22-61)| 53 34 300.0 8.8 1353 |0.66]0.34
AA0210) | e 22-62) 5.2 35 300.0 85 126.7 |0.66]0.34
MAlOELY |3t 2e-63)| 52 36 300.0 84 1286 |0.66]0.33
AA|0@12) | Bt ee-64)| 53 34 3000 8.8 1373 |0.66]0.34
AA0f(213) | B8t 22-65)| 5.3 3.7 300.0 82 1249 10.66]0.34
AMA0]214) |31t 22-66)[ 5.2 35 300.0 85 1265 |0.66]0.34
MAl0215) |stet2e-67)| 5.2 35 300.0 86 1273 |0.66]0.34
AA|0](216) |38t 2(2-68)[ 5.2 35 300.0 85 1241 |0.66]0.34
AA0f(217) |3t 2(2-69)| 53 36 300.0 8.3 1256 |0.66]0.34
AA0f218) | Bt 2-70)[ 5.2 36 300.0 84 1261 |0.66]0.33
AAl0f219) |Btet2@-71)| 52 36 3000 84 1279 |0.66]0.33
AA0f(220) |t 2@2-72)| 5.2 35 300.0 85 1264 |0.66]0.34
MAl0f221) |BretE2-73)| 53 34 300.0 87 1245 |0.66]0.34
AA0f222) |BHet 2 2-74)| 53 35 300.0 86 1239 |0.66]0.34
AMA0f(223) | Bt E2-75)| 55 39 300.0 76 125.0 |0.66]0.34
MA0(224) |3t 22-76)| 53 38 300.0 79 1275 |0.66]0.34
MAl0f(225) |arete@-77)| 53 38 300.0 8.0 1253 |0.66]0.34
AMA0f(226) | Bt 22-78)| 53 39 300.0 76 127.6 |0.66]0.34
MA0227) |3t 2@-79) 5.2 38 300.0 78 1284 |0.66]0.34
AA0f(228) | Bt 2(2-80)| 5.4 37 300.0 8.1 1275 |0.66]0.34
MA0f(229) |3t 22-81)| 53 34 300.0 87 1345 |0.66]0.33
AA0f(230) | Bret22-82)| 53 36 300.0 84 125.0 |0.66]0.34
AA0f(231) |3t 22-83) 5.2 35 300.0 8.6 1389 |0.66]0.33
MA0]232) |3t 2-84)| 54 38 300.0 8.0 1251 |0.66]0.33
AA|0233) | Bt 22-85)| 54 37 3000 8.1 1280 |0.66]0.33
AA|0f(234) | B8t 2(2-86)] 5.5 3.7 300.0 8.1 1266 |0.66]0.33
AA0f235) | Bt 22-87)| 54 37 300.0 8.1 1281 |0.66]0.33
AMAl0(236) | st 22-88) 5.5 36 300.0 83 1284 |0.66]0.34
AA|0](237) |38t E(2-89)| 55 36 300.0 84 1282 |0.66]0.33
A A0f(238) | 3t 2(2-90)| 54 36 300.0 83 127.6 |0.66]0.33
AA0](239) | Bt 22-91)| 54 40 300.0 75 1236 |0.66]0.33
A A 0f(240) | Bt 22-92)| 55 38 3000 79 1268 |0.66]0.34
AA0f241) | Bt 2(2-93)| 53 35 300.0 8.6 1400 |0.66]0.33
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AA0(242) [ster2-0a| 52 35 300.0 85 1285 [0.66[0.33
AN 0(243) |ster2-95)| 53 35 300.0 85 | 1325 os6[034
AIA100(244) (et E(2-96)| 5.3 3.6 300.0 8.3 128.0 |0.66|0.34
A A|0](245) | 218t E(2-97)] 54 3.7 300.0 8.2 1246 |0.66|0.33
A A104(246) | 2HENHE(2-98) 54 3.8 300.0 7.9 1241 10.66]0.33
AlA1O(247) | 3letE(2-99) 54 37 300.0 8.1 1239 1066]0.34
ALA|0J|(248) | B2t &(2-100) 54 37 300.0 82 1252 10.66]0.33
AA|0](249) | B2t E(2-101) 54 3.6 300.0 84 1259 1066]0.33
ALK 0)(250) |ster2e-102)| 54 36 300.0 8.3 1251 [0.66(0.33
AAIO(251) |ot2E(2-103)] 54 39 300.0 7.6 1258 |0.66|0.34
AAIO(252) |eret=(2-104)| 54 4.0 300.0 7.5 1246 |0.66|0.33
AAIO(253) | &t &(2-105)] 5.3 3.5 300.0 8.6 1271 ]0.66|0.33
Al A|0(254) | BHet&(2-106) 53 3.5 300.0 8.6 1271 1066]0.33
Al A|OJ|(255) | Bt &(2-107) 53 3.7 300.0 82 1264 |0.66]0.33
AA|0Y|(256) |&tEt22-108)| 5.3 35 300.0 86 1277 |0.66(0.34
AAO(257) | B2t E(2-109) 52 3.6 300.0 8.3 1243 10.66]0.34
AN O(258) |8t E(2-110)] 53 35 300.0 85 1271 |0.66|0.33
AAIO(259) | Bt &(2-111)] 53 34 300.0 8.8 1293 |0.66|0.34
A A0f(260) [arete@-112)| 52 3.4 300.0 88 | 1350 |0.66]0.34
AAof(261) |sret2e-113)] 5.3 3.5 300.0 86 1263 [0.66[0.34
AA|0](262) |2t E E(2-114) 52 34 300.0 8.7 1249 10.66]0.34
AA|O(263) | B2t E(2-115) 53 35 300.0 85 1273 |0.66]0.33
A A0 (264) |StEt2-116)| 55 36 300.0 83 1283 [0.66[0.34
AA0)(265) [2ret2e-117)| 55 36 300.0 83 1253 [0.66(0.33
ALA|O](266) |3tE=(2-118)] 5.3 35 300.0 85 1285 |0.66|0.34
AAO(267) |SH2E(2-119)] 5.5 40 300.0 7.5 1248 |0.66|0.34
AA|0)(268) |ret 2 R-120)] 55 3.9 300.0 77 1286 [0.66[0.34
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