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0.424 mL (3.0 B %)3} DCC 347 mg (1.5 BH)S A 7}8lo] A0 A 4A3H
WS35 1 AE T 39 FAF FASHA F53F3 G A 5] 264 mg ]
Aol = FEAE 64% TEZ AT o] SIFES AE 39 A A 2L
W o 2 JhER sl A A6 232 mge] NED 41 FFES 5% TEZ

ATt
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[415] (27 81 ANEE 42 X] JAEF] 43
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\©:\>—coza
Se
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WX AEg 379 A At BIFE ggEd FI S FRToEN
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[418] AEF 429 FAL ofdl F =A< AEE 38 3FE S0 mgS F5
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mLol 352l 848 20 ¥ F<t HIhehar, Aol A 12413 wgkst it & vl &
et QA dolA v uAE At B2 (7:1) N0 2 A F 5} 55
mgd] =T TAE 87% T& = AT o] FHA) = THE-MeOH-H20 (4:1:1)
1.5mLoll 350 I LiOH 3 B3)< 7Fata] Aol A 18 A3t wutatgith. & 6
£ 7}3l2 10% HCl 4 o 2 2HAJ 318 3 Wl A E 2ol ==
%2239 3, 478128 %23 th& MeOH-CH2CI2 (1:20)% ©]-&3} o
A7t F2vtE 2 H 2 285t 49mge] AEH 2 3} 91% TEE
%ﬂ‘}iﬁ}
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o] M IA 2 FUARN g ERom, 99 7t WgH FArg
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[422] [ 9] AET 44 ] AET] 46

\O

HEEX (13 H91X)ISA/KR



WO 2013/048177 PCT/KR2012/007905
50

i) N,N-diMe-Gly-OH, DCC

[423] HN DMAP, CH.C! n
. N . A, & 2 > N k N
m‘coﬁt ii) NaOH, H;0-MeOH i/ﬁlo/ COZH

i) Fmoc-Lys(Boc)-OH

. DMT-MM, MeOH-H0 (9:1)

il) 50% d1ethy|ammelC2CI2

\ |||) 20% TFA'in CHLI,
Niv) AcgO (3 eq), pyr

\¥) NaOH, H,0-MeOH

i) Fmoc-Arg(Pmc)-OH
DMT-MM, MeOH-H30 (8:1)

ii} 50% diethylamine

iii) 20% TFA in CHLI,

iv) AcgO (3 eq), pyr

v} NaOH, H,0-MeOH

H
HZNWN\A\““Hr'N /\\/\~:"'\[]/N )
A AcHN N
N 5 °°z” U eor
~~ge.

[424]  AZYY

[425] AEZ 444 A2 NN-t W E =241 300 mg (3 DW*)% 5
HedZF 2ol 20 mLol| 6] 3 DCC (206 mg, 4 3%), DMAP (119 mg, 1
22 ¥ 29 (047 mL, 63 )= F718ko] 15 & ¥ '5}211:} obfl Fr=AQl
AE ] 38 31 (260 mg, 1| FH)S F718FaL 24 Al ZF AHe oh S &5 50 mL
7Vt We A F 2eto] = 200 mLE FE3I3 T 7152 5538 U3 EA-hex
(1:1)2 o] &3} A7t F2ulE 2y 2 B8y 420 mge 5 7HA)
B3 ES 80% & & 4AT}. o] 57HA] 400 mgS MeOH-H20 (9:1) 20 mLel|
30] 3 NaOH (5 @) 2 7138t A2l A 24 A|ZF iLwkE}F$ T}, 20% HCL &< 2
mLE 7}ete] A 83 T8 B A ARV E o] 83t ¥ % T3 MeOH-CH2C12
(1:4)% o]-&3le] 2714 FA2vlE T3 2 £2]3 220 mgd] AE 44
I ES 60% TEZ AU

[426] AE 2 459 T4 Fmoc-Lys(Boc)-OH (436 mg) Z o} 7] il 2= Al 2 1= 3l
(300mg, 1.2 B0 W& 18 mL ¢ E2mL & ¥ 1 15 & wiks o3,
DMT-MM (385 mg, 1.5 B &)S F7}8l 1 8 AlZF &3tk &5 50 mL 7}3} L
WedZ2elo] = 200 mLE 523 U2 1 71%——3— 523} EA-hex (1:1)2
o]-g3ate] AP 7tA FretE YT 2 25t 586 mge] TIHA =S 88%
F& 2 AT} o] FHEZ S 20% TFA- uﬂ%{a g}ol = (1:4) € 10 mLol
o) 0°C ol A 2412 ¥E-S- A1 7] &, Bl E et w53 v
DEA-WE AT 2o = (1:1) &Y 50 mLol o] 2A) 7} wEksl Rt W) &
7atsle] %3 oS ¥y 10 mLol] o] F57240.24 mL (3 ) S
7}ate] Lol A 3 A|ZF aEkE T}, o] HE-S-8 AL QS o] HE¢ T
MeOH-H,0 (9:1) 20 mLol| 30°] 3L NaOH (5 B %)< 713}

WEFEL AT 20% HCL € &% 2 mLE 713l AHAd 8hsh o3 52302718

0] 831 %23 & MeOH-CH,Cl, (1:4)2 ©]-&35lo] A& 714
ELEH}E:LEHIL]E 223l 20 mge] NE ] 45 FES A

[427] E 7] 469} 34 € Fmoc-Arg(Pmc)-OH (824 mg) 3} o} 7] = ¥l A & =3 (400
mg, 1.2 &)l WetS 18 mL &} & 2 mLE ¥l 15 & 25Hg 3, DMT-MM

NHAIC-I NHA?_‘
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° 9
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rlo
2
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[428]
[429]

[430]

[431]

- [432]
[433]

51

(520 mg, 1.5 )= F7tstx 8 A1ZF ¥rg-3 itk B8 50 mL 7Skt
HeEdZF 20| =200 mLE F&§ U& 77152 5559 EA-hex (1:12)2
01%6}04 A7t A 2elE 1o 2 B8 st 870 mge] FHA] SFES 73%
&2 A9t} o] 7+ 4 611 mgS DEA-H YA F 2 8o]= (1:1) £ 10
mL°ﬂ o] L 2A1ZF wRkEI T & & 7 YEte F5 ek U 92l d 10 mLoll
Lol Fp i ¥0095 mL (1.5 B%)& 71t A&l A 4 AIZF ksl gl o]
HhS- g ol o 7hoklo] H% 3 12 98% TFA-HE Al F 2g}o]= &N 10 mLol
o]l 0°C°ﬂ 1 AlZE B A7) AL, 8o E et 55 % T2 MeOH-H,0
(9:1) 20 mLel| 0] 3L NaOH (5 B %)< 7}ato] AF-L0)) 4 24 A 7 H}%}oﬂc}
20% HC1 €9 2 mLE 7}35lo] A o2 sta5 SFHAAZRVE o] &35ty 5%
U2 MeOH-CH,CL, (1:1)% ©] &3] Ag|71A ma2vulead9 2 ¥ o}oq 275
mg2] NET] 46 3FES AU
6. NEZ 47 R dET] 499 A - HF = EH%%° Az B
B AAldd glojA, A ET 47 WA AED 499] A7 =9
kst o] Az #7485 27 (scheme) & Z 4 LHERA A
[2710] DE T 47 WA AE = 49

MaO. iy BCh, n-BuNIL, CH,CL, . NiOH O
mco £t 3 \“;' /'\/Omco £ — - mcow
Se il) KO, acetone, reflux N8 ¢ H0-MeOH: Se

9
=)

) BC, n-BuNI.CH,CI, s NaOH \
mco Et ! mbo’ Et FoN CozH
MeO Se Se 0

i) K,CO;, acetone, reflux Ao HLO-MeOH
C'\/\-’?{*+Cc.

"\ acetylchloride
AICK, CHLI,
D—CO,Et
MeQ Se
o
A 2R

AdEZ 479 FA4 2 5-HEA] AzAH =3 -S4 770 mg}
HEDGRHAR Folo]| Qt}o]=265g (2.5 BH)S T HEdF28olE 10
mL°ﬂ Tolal AAE FH3 S -78°Col| A 2 F wykalgith. o] R Mol BCI3 7.7

Mg F2dlol= g 25 FEHE 718 T 0°Col A 2 A 7F

J% AlZth o] &N EE 20mLE 713ta Wid dl S 20| = 200 mLA 3
HFEE YA, 7752 et 554170 U oAl E 50 mLol 353t o]
£ Bo]| NN-Tho|H ol & o} 7l 988 mg (3 B &)} &AM 28 2.13g (5 B3H S
¥ 31 65°Co A 7 AlZE nLEkeESI T 1 £ Ng Aestd w&3tn
HedZ 20| = 200mLE 3 FE33U L, F715 2 53 U3 EA-Hex
(1:1)& o] &3t Ag7t4 ﬂiu}ilaﬂAi 2.2 3}o) 472 mge] Z3HA)
35S 43% &2 Y o] 57+ 160 mgS F] 5l MeOH-H,0 (9:1) 20
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[434]

[435]

[436]
[437]

[438]
[439]

[440]
[441]
[442]

[443]
[444]

[445]

52

mLol| 0] 31 NaOH (5 B #)< 7] 220l A 24 A 7k al
&N 2mLE 7}sko] A SA 7] AL s A H 2V E o] &3 -‘oﬂ%‘?—'& =0
MeOH-CH,CL (1:4)& o] &3} Ae|7t4d A= E v 2

E] 47 31522 93% & A AT

ANET] 489] S+ L 6-W] EA] Ml 2 A ol =3 54 231 mg}

H E gt E ¢t Folo] @ tho] = 864 mg (2.5 F )2 o] &3lo] A ET] 479
A b FrAFe vES-2 el Bko] 167 mge] T 7HAl SHHES 77% TEE A AT
| A 3FeHE 160 mge H8lo] A ET 479 3+ 3} FALSE 758l vhe-S
835t aL G A3l 148 mg] ANE ] 48 3}9H=2 90% &= A AL
Oﬂ Eg] 499 32 6-v| EA] M2 Y =4 724 50 mgS -7
A2 eto]= 10 mLel| so]a dFu|FE2dlo]= 94 mg (4 F=)
g Z2¥40]|=0.037 mL (3 B )= 718}aL 3 Al 7F alikelgi ), o]
golo) &8 Hrlslal vd A FZ ko] = 200 mLE 3 3319
S 55 %t EA-Hex (1:4)2 o] &35}o] A ej7H4 EEH}EJﬂME
mg«] ANET 49 3}3h=2 LAt
ANE ] 589 Ao wHll-F ok ek shak o] Al W
Alellof] Si OW ANE=] 50 WA AE2] 589 A w255
g}ebE o] Az A S 227 (scheme) &2 A VEF A1 317] 9F )

11] E =] 50 WA AE= 58

o

T O A
rumr
%

ML o
™ N o

.
2,
[
A

gkon\r
£

O
O

jud
—_ OF
[¥ o
oy N

R4 R4
120 Wcoga BON gl Y CO,H
RS Se MeOH-H,0 &Rg Se
A ZHH
WA 2 e 0] of o 2 E] fri A o] Fh el who] kAl Az
o & o] 2~ ¥ A= MeOH-H20 (9:1) 20 mLel| = °] 32 NaOH (5 &3
7

N
=
ol
o
&
05
rlo

ol A 24 A1 ZF SEFELQ T Hk-S o] Z A5 H MeOHS 7-¢H3}
T3 E 20 mLE 718 e 20% HCL £ 2 mLE= 7}01_04 Ax o=
2551, o] v A 314 o] 73k o] MeOH-CH,CL (1:4)2 ©] &-8}0]
ARvtEIY Y] 2 e sho] 49-98%2] &2 Al E ] 50 A 580 sarmo
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[Table 1]

HHo A 2 ZH o2 YHS ol 5l Az L L ul-Hg WIS S
A= KRy o dzjjol = A e H-Fe 28
(gaa) | 2usa sas Sg= APE | (%)

OoN-~, - |
1 (SeCH;COOEt )2 2 ﬁ\}coza 94
' “Se
N | 0N, N =\ _
2 OzN@CHO (p-HOzPhCHzSe) 2 ‘EISZ_@_NOZ 85
I - '
= OsN ‘ =
3 Cl | (p-CNPhCHSe)z | 2 T ° \>—<:>_°N 65.
“ > Se \_4
g - OoN- oz —
4 (p-Et0:CPhCHzSe) 2 ® '?:O'_C%Et 31
F3C~ g .
5 (SeCH,CO0EL)2 H%—coza 67
Pe
o , Se
: F3C- - ~ v
6 B¥~Ny""H | (p-NO2PhCHzSe)2 | 13 NOp | 50
S » PSS
\ F3C._ry oy — '
— .Sals N
7 (p~CNPhCH3Se) 3 m}@m 83
‘NO»
8 (SeCHzCO0Et) 2 “N-co,gt 68
Se
0
NO. . _ 2
9 2 ~HO,PhCH,Se). { 65
CHO (p-NO; 25€)2 &@;{x}“oz
o NO2
10 <l (p-CNPhCH,Se) 2 @g\;@_m 63
, 02
11 (p-Et0:CPhCHz5€) 2 ) wCOzEt 62
HHEAX (1= H912L)ISA/KR
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[446]

[447)

[448]

[449]

54
' N
_ . YN
N I (SeCH2C00E )2 » @}C%Et 7
l ' e
P ) NH2
cl . . 05N ; —
13 (p—-NO2PhCH3Se) 2 2N/ 68
I/, A \ 4 NO5
0N &
14 (SeCH2CO0EL)? 2 w 70
ozNﬁcoph | < COLEt
& Ph
Cl . OsN :
15 (p-NOzPhCHzS6)2| 2 m_QNOZ 69
) e
o,N oH
16 . (SeCH2COOEt) 2. 2 m 62
OZN\@COZCH3 : : | P, COoEt
Z>cl . o.N . OH
17 (p-NOzPhCHz8e)2| 2 . No, | B0
Yl
A Se.
F F
CHO .
18 CE (SeCH3COOEt) 2 COZEt 80
F ' S
Br .CHO
19 \@F (S6CH2CO0EY)2 \(I} COEt |
20 | TI° | (o-Nompncase)s (JAT) Mo | 5o

A7] B 10 vEbd A=A NS sy E 5, dEY 179
A = WS e 2 A S48 dedilen, 37] dEF
179 3429 3=7160.4uM & ™ S5 2FAEH L2 = 40 Lebd vfo}
2okt |

Al 3 S0 whE W S o] 85te] Alzd Ao = A S
spetEoll lo A, oW 3 WS S EE B RICHXE ARE8HI=A], B o] 9]
whet o 3k Al 7 el H o S g Eol = AR FERE
FEHA=AE 817] & 200 HERRA T 617) [F 2100 YLl A, &1
RESF A Y &S gt RAola, FE2E e AAEN A =A-AH T
WS s T8 gviste
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P
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[Table 2]
Bool A 5 2ol 2 YHE o] 23to] A XH A A-HA BF= sy
e uas depg |81 Adxzd-da s82
(@a| Zw=A 2 (%) P E S T (%)

[450]

H3CO_~x
21 BrCHzCOOEt 77 N 68
H3CO_ CHO| — 2 \EIS\E'COZE‘
“Z>~SeMe H3CO —

22 0 N—©—\ 79 \(if\ NOp| 72

2 o | SZ—@— 2

< CHO —
23 \Ageme | BrCHCODEt | 63 (L-coset ”
OCH3 OCH3
24 BrCH2CO0Et | 95 Df s\>e~c°25t o

H3CO

25 cho | ©2 | 72 PhaW 72
BN —
26 NC@ 80 ﬁ\ A )CN| 92
ci H3C0 ™ S>e—<:/>7
| COLE
27 Etozc—@—\m 94 Jijfs}{\} 2B 91
HaCO
28 BrCHZCODEt | 86 | ° m—coza 87
L]
H1CO CHO H-CO
20 [N e ) | ss [OTI)e | s0
H3CO ~"SeMe Br H3C0” 7 ~Se
’ H3COy
30 , 02N—®—\ 69 NOg| 4
Cl |-|3c0 >e_<—_—/>_

~
\
31 BrCH,COOEt | 77 | (] I)fs\;coza 86
CHo o =
SeMe cl < & SZ_<\:/>_

33 Etozc-Q—-\m 94 <gI:[s\$e—©—cozst 77

A
34 BrCHCODEt | 88 (I%—cozst 97
AN N~ Se

/ : —
35 SeMe | o N—Qﬂ 84 Bl NO a1
0
‘@[ BrCHzCOOEt | 90 [ D—copet 73
SeMe = S
37 BrCHzCOOEt | 98 'S\ | D—co,et a5

SeMe

36

7] E20] debd Aol = A8 T $3S YR F, A= 26, A= 27, 2
£ 309 4 =9-0F 45 2L 97 4L Ui e, 47)
$259 99 SAL BT E 29EYL 424 & 1 YA E 39 YEhd
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ul-o} 2okt

[451] I Al 2SWo| WE HhY = A 3 P& o] &3t Alzd
AEZ 1WA AEZ 379 A =A-HT 2o QlojA], Byl ure o
FFo A Az Ao = WIS SFES 3] & 30 YEATH:

[452] 3
[Table 3]
olEg 1 Wz AEF 370 Aa|®=H-FH3 WUFZ 3512
andl “}%% 7‘:‘0}01 AzH AgLd-dg YF= 5=
A= ' u} 5F = =
(& Aol dezd-Ad Y e
HoN.
38 ] N
C02Et
AcHN .,
39 | E;ES\}E—COZH

H
N
6 2
Se
H
N
41 V\/ﬁr mcow
. Se

42 Y V—CooH
se

N
| Oy
F
N
a4 '}'/T COZH
sé

NH‘Ao:H
45 AcHN > \v‘"HrN 3
. 0 COZH
Se
NHAc:H

H

o | A NPory e
NH 0 sl 2
N

47 , \©\/\>—C02‘H'

Se

48 \ mcozﬂ

AN Se

HEEX (13 H91X)ISA/KR



WO 2013/048177 PCT/KR2012/007905

[453]

[454]
[455]

[456]

[457]

[458]
[459]

[460]
[461]

57

N—co,Et
49 HO Se
0

o
50 g \©\/\>—COZH
Se
~o Se

52 mCOZH
~0 Se
O

53 | S—co,H
<O F~8Se 2

N
54 mco H
“—Se 2
55 QI\>—002H»
‘ Se
56 Qj]\/ N—co,H
Se

N—co,H
57 Se

_O

ON_~
58 mCOZH
7 ~Se

<F71 1WA F 39 71AE AER] 1 WA AEE 58904 A4,

A=A A PSS S FEE 'HNMR 2 3C NMR #4] o] >
ol E 2] 1] 5-Nitro-benzo[blselenophene-2-carboxylic acid ethyl ester:

'H NMR (500.1 MHz, CDCl,) d 1.42 (t, 3H), 4.42 (q, 2H), 8.04 (d, 1H, J = 9), 8.21
(dd, 1H, J = 8.5, 2), 8.38 (s, 1H), 8.74 (d, 1H, J = 2); *C NMR (125.7 MHz, CDCl;) d
; LCMS (ESI); m/z calcd for CoH (NO,Se [M+]: 298.97; found: 300.2.

[ E 2] 2] 5-Nitro-2-(4-nitro-phenyl)-benzo[blselenophene:

'H NMR (500.1 MHz, CDCl3) 0 8.02 (d, 2H, J = 9), 8.15 (dd, 1H, J = 8.5, 2), 8.33
(d,2H,J=9),8.44 (d, 1H, J=9), 8.50 (s, 1H), 8.79 (d, 1H, J = 2.5); 3*C NMR (125.7
MHz, CDCl,) 9 ; 119.05, 120.97, 124.54, 126.92, 127.31, 127.72, 140.89, 142.80,
145.79, 147.22, 148.03, 148.55.

AdEZ 314- S;Nitro-benzo blselenophen-2-vl)-benzonitrile:

JH NMR (500.1 MHz, CDCl,) d 1.39 (t, 3H, J = 7.0), 3.87 (s, 3H), 4.36 (q, 2H, J =
2.5,8.5),699(dd, 1H, J=2.5,9.0), 7.36 (d, 1H, J = 1.5),7.74 (d, IH, J = 8.5), 8.19
(s, 1H); 13C NMR (125.7 MHz, CDCl;) 9 12.60, 53.80, 59.68, 106.49, 113.37, 126.30,
131.53, 132.27, 133.30, 144.16, 157.47, 162.24.
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[462]
[463]

[464]
[465]

[466]
[467]

[468]
[469]

[470]

[471]

[472]
[473]

[474]
[475]

[476]
[477]
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[l E ] 4] 4-(5-Nitro-benzo[blselenophen-2-yl)-benzoic acid ethyl ester:

'H NMR (500.1 MHz, CDCl) d 3.90 (s, 3H), 7.01 (dd, 1H, J = 2.0, 8.5), 7.40 (d, 1H,
J =2.0),7.71-7.72 (m, 3H), 7.80 (s, 1H), 8.24-8.26 (m, 2H); *C NMR (125.7 MHz,
CDCl,) d 54.54, 107.69, 114.44, 123.33, 124.99, 125.10, 126.08, 132.44, 141.53,
142.73, 144.59, 146.13, 157.23.

[N E ©] 5] 5-Trifluoromethyl-benzo[blselenophene-2-carboxylic acid ethyl ester:

'H NMR (500.1 MHz, CDCls) 9 1.42 (t, 3H), 4.41 (g, 2H), 7.58 (dd, 1H, J = 8, 1.5),
8.02 (t, 1H), 8.14 (s, 1H), 8.33 (s, 1H); 13C NMR (125.7 MHz, CDCl;) d 13.28, 60.98,
121.77, 121.80, 123.24, 123.28, 125.50, 132.64, 138.05, 139.90, 146.32, 162.37;
LCMS (ESI); m/z calced for C,HoF:0,Se [M+*]: 321.97; found: 323.2

9l E & 6] 2-(4-Nitro-phenyl)-5-trifluoromethyl-benzo[blselenophene:

'H NMR (500.1 MHz, CDCls) 0 7.54 (d, 1H, J = 8.5), 7.77 (d, 2H, J = 8.5), 7.91 (s,
1H), 8.01 (d, 1H, J = 8.0), 8.09 (s, 1H), 8.29 (d, 2H, J = 7.5); 13C NMR (125.7 MHz,
CDCls) 9 119.67, 119.70, 119.73, 119.76, 120.93, 120.96, 120.14, 121.03, 121. 35,
122.54, 123.51, 123.72, 124.14, 125.53, 126.06, 126.31, 139.78, 140.53, 143.26,
144.93, 145.67.

ol E & 7] 4-(5-Trifluoromethyl -benzo[b]selenophen-2-yl)-benzonitrile:

'H NMR (500.1 MHz, CDCl;) 0 7.51 (d, 1H, J = 8.0), 7.69 (s, 4H), 7.83 (s, 1H), 7.97
(d, IH, J = 8.0), 8.05 (s, 1H); 3*C NMR (125.7 MHz, CDCls) 9 112.06, 118.49, 121.18,
121.44, 121.47, 121.49, 121.53, 122.72, 122.76, 122.79, 122.82, 123.34, 125.05,
125.50, 126.04, 127.33, 127.60, 127.67, 127.86, 128.12, 128.38, 132.85, 139.79,
142.49, 144.97, 147.42.

[¢1E 2] 8] 4-Nitro-benzo[blselenophene-2-carboxylic acid ethyl ester:

'H NMR (500.1 MHz, CDCl;) 9 1.41 (t, 3H), 4.40 (q, 2H), 7.28 (t, 1H), 7.38 (d, 1H,
J=28),7.76 (d, 1H, J = 8), 8.47 (s, 1H); 3C NMR (125.7 MHz, CDCl;) 0 14.44, 62.01,
124.42, 125.29, 127.56, 132.10, 132.35, 137.76, 139.61, 145.08, 163.66.

[N E ] 9] 4-Nitro-2-(4-nitro-phenyl)-benzo[b]selenophene:

'H NMR (500.1 MHz, CDCl;) 0 7.40 (d, 1H, J = 8), 7.79 (t, 3H), 8.09 (s, 1H), 8.29
(d, 2H, J = 8.5); 3C NMR (125.7 MHz, CDCl;) d 123.97, 124.15, 124.45, 125.43,
126.23, 127.44, 130.98, 140.87, 142.01, 142.68, 145.51, 147.47.

'H NMR (500.1 MHz, CDCls) 0 7.23 (t, 1H, J = 8.0), 7.38 (d IH,J=17.5),7.67 (d,
2H,J=18.0),7.71 (d, 2H, J=8.5), 7.75 (d, 1H, J = 8.0), 8.01 (s, 1H); ¥C NMR (125.7
MHz, CDCl3) d 111.87, 118.61, 123.52, 123.99, 125.40, 126.13, 127.34, 130.83,
132.81, 140.08, 140.87, 142.49, 146.12.

'H NMR (500.1 MHz, CDCls) 0 1.42 (t, 3H, J = 7.0), 4.41 (q, 2H, J = 7.0), 7.20 (t,
IH, J=1.5),7.36 (d, 1H, J=8.0), 7.70 (d, 2H, J = 8.0), 7.75 (d, 1H, J = 8.0), 8.02 (s,
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1H), 8.08 (d, 2H, J = 8.0); 1*C NMR (125.7 MHz, CDCl;) 0 13.17 59.97 121.43 122.72
123.98 124.46 125.52 129.09 129.11 129.35 138.67 139.82 141.09 146.21 164.91.

[478] 9l E 2] 121 3-Amino-5-nitro-benzo[blselenophene-2-carboxylic acid ethyl ester:

[479] TH NMR (500.1 MHz, CDCls) 9 1.39 (t, 3H), 4.36 (g, 2H), 6.12 (bs, 2H, NH), 7.94
(d, 1H, J =8.5), 8.25 (dd, 1H, J =9, 2), 8.53 (d, 1H, J = 2.5); 3*C NMR (125.7 MHz,
acetone-D6) d 14.81, 61.21, 98.63, 120.45, 122.67, 128.53, 135.97, 146.77, 147.81,
152.15, 166.52.

[480] 9l E 2] 13] 5-Nitro-2-(4-nitro-phenyl)-benzo[blselenophen-3-ylamine:

[481] 'H NMR (500.1 MHz, CDCls) 0 7.89-7.92 (m, 2H), 8.20 (dd, 1H, J = 8.5, 2), 8.27 (d,
2H, J = 8.5), 8.30-8.32 (m, 2H), 8.86 (d, 1H, J = 2); 3*C NMR (125.7 MHz, CDCl,) d
111.84, 117.90, 118.90, 123.63, 126.24, 128.10, 136.81, 139.38, 142.36, 145.03,
145.07, 145.44.

[482] [N E 2] 14] 5-Nitro-3-phenyl-benzo[b]selenophene-2-carboxylic acid ethyl ester:

[483] 'H NMR (500.1 MHz, CDCls) 9 1.66 (t, 3H), 4.21 (q, 2H), 7.34 (dd, 2H, J = 6.5,4),
7.51-7.53 (m, 3H), 8.06 (d, 1H, J = 8.5), 8.24 (dd, 1H, J =9, 2.5),8.30 (d, 1H, J =
2.5); BC NMR (125.7 MHz, CDCls) 9 11.64, 59.63, 118.68, 120.66, 124.17, 126.21,
126.46, 127.09, 132.45, 133.00, 141.00, 143.00, 143.21, 144.00, 161.00; LCMS (ESI);
m/z calcd for C17H13NO4Se [M+] 375.00; found: 376.2.

[484] E

[485] 'H NMR (500.1 MHz, CDCls) d 7.60 (t, 2H), 7.72 (t, 1H), 7.82 (d, 2H, J = 7.5),
8.15-8.21 (m, 2H), 8.54 (d, 1H, J = 2.5); 3C NMR (125.7 MHz, CDCls) 9 125.20,
126.08, 127.89, 129.01, 131.74, 132.57, 134.91, 135.26, 143.55, 145.07, 194.34.

[486] [l E ] 16]3-Hydroxy-5-nitro-benzo[blselenophene-2-carboxylic acid ethyl ester:

[487] 'H NMR (500.1 MHz, CDCl;) 9 1.42 (t, 3H), 4.43 (q, 2H), 7.95 (d, 1H, J = 9), 8.28
(dd, 1H, J = 8.5, 2), 8.82 (d, 1H, J = 2.5), 10.47 (bs, 1H, OH); 3C NMR (125.7 MHz,
CDCl,) 0 13.42, 60.95, 119.51, 121.49, 126.06, 132.55, 144.30, 144.92, 159.63,
166.74; LCMS (ESI); m/z calcd for C;;HoNOsSe [M*]: 314.96; found: 316.3.

[488] [N E ¥ 17] 5-Nitro-2-(4-nitro-phenyl)-benzo[blselenophen-3-ol;

[489] 'H NMR (500.1 MHz, CDCl;) 0 8.11 (d, 1H, J = 2), 8.13 (d, 1H, J = 2), 8.20 (dd,
1H,J=28,2),8.28 (d, 1H,J=2),8.3(d, 1H,J=2),8.86 (d, 1H, J=2); ’C NMR
(125.7 MHz, CDCl5) 0 119.35, 120.82, 121.21, 124.80, 128.11, 129.68, 137.76,
142.24, 144.26, 147.14, 147.17, 148.92.

[490] 9l E 2] 18] 4-Fluoro-benzo[b]selenophene-2-carboxylic acid ethyl ester:

[491] 'H NMR (500.1 MHz, CDCls) 9 1.42 (t, 3H, J = 7), 4.40 (g, 2H, J = 7.0), 7.06 (dd,
1H, J =8, 10), 7.36 (td, 1H, J = 5.5, 8), 7.66 (d, 1H, J = 8), 8.41 (s, IH); *C NMR
(125.7 MHz, CDCl;) 914.32, 61.87, 110.09, 110.24, 121.60, 121.63, 128.02, 128.08,
128.57, 130.59, 130.73, 137.25, 145.80, 145.84, 158.98, 161.02, 163.53.

[492] 9l E 2] 19] 5-Bromo-benzo[b]selenophene-2-carboxylic acid ethyl ester:
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'H NMR (500.1 MHz, CDCls) 0 1.41 (t, 3H, J = 7.5), 4.39 (q, 2H, J = 7.5), 7.46 (dd,
1H, J = 2.0, 8.5),7.75 (d, 1H, J = 8.5), 8.01 (d, 1H, J = 1.5), 8.19 (s, 1H); *C NMR
(125.7 MHz, CDCl5) 9 12.31, 59.89, 117.17, 125.21, 127.80, 127.84, 130.97, 136.56,
140.41, 140.84, 161.48.

[l E ©] 20] 2-(4-Nitrophenyl)-seleno[2.3-blpyridine:

IH NMR (500.1 MHz, CDCl5) d 7.36 (dd, 1H, J = 4.5, 8.0), 7.76 (s, 1H), 7.79 (d,
2H, J = 8.5), 8.06 (dd, 1H, J = 1.5, 8.0), 8.30 (d, 2H, J = 8.5), 8.54 (dd, 1H, J = 1.5,
4.5); BC NMR (125.7 MHz, CDCl) d 118.68, 121.26, 122.61, 125.66, 131.05, 135.37,
140.28, 143.85, 145.29, 145.75, 163.59.

[N E ¥ 21] 5-Methoxy-benzo[blselenophene-2-carboxylic acid ethyl ester:

'H NMR (500.1 MHz, CDCl;) 9 1.39 (t, 3H), 3.84 (s, 3H), 4.37 (q, 2H), 7.02 (dd, 1H,
J=28.5,25),731(, 1H,J =2),7.72 (d, 1H, J = 8.5), 8.20 (s, 1H); *C NMR (125.7
MHz, CDCls) 9 12.04, 53.18, 59.29, 106.95, 114.95, 124.14, 131.72, 133.56, 135.27,
139.88, 155.72, 161.56; LCMS (ESI); m/z calcd for C,,H,0:Se [M+]: 284.00; found:
285.2.

9l E 2] 22] 5-Methoxy-2-(4-nitro-phenyl)-benzo[b]selenophene:

'H NMR (500.1 MHz, CDCl) d 3.88 (s, 3H), 6.97 (d, 1H, J = 9), 7.31 (s, 1H), 7.74
(d,3H,J =9),7.80 (s, 1H), 8.26 (d, 2H, J = 8.5); 3C NMR (125.7 MHz, CDCl,) d
54.54,107.69, 114.44, 123.33, 124.99, 125.10, 126.08, 132.44, 141.53, 142.73,
144.59, 146.13, 157.23.

[l E ©] 23] 7-Methoxy-benzo[blselenophene-2-carboxylicacidethylester:

'H NMR (500.1 MHz, CDCls) 9 1.40 (t, 3H), 3.99 (s, 3H), 4.38 (q, 2H), 6.81 (d, 1H,
J=8),7.37 (t, 1H), 7.50 (d, 1H, J = 7.5), 8.29 (s, 1H); 3C NMR (125.7 MHz, CDCl)
d 14.61, 56.03, 61.89, 106.39, 120.06, 126.87, 133.38, 134.78, 137.21, 142.89, 156.51,
164.34.

[l E ©] 24] 6-Methoxy-benzo[blselenophene-2-carboxylic acid ethyl ester:

'H NMR (500.1 MHz, CDCl;) 9 1.39 (t, 3H), 3.86 (s, 3H), 4.36 (q, 2H), 6.99 (dd, 1H,
J=9,25),7.35(, 1H, J = 1.5), 7.74 (d, 1H, J = 8.5), 8.18 (s, 1H); *C NMR (125.7
MHz, CDCls) 9 12.60, 53.80, 59.68, 106.49, 113.37, 126.30, 131.53, 132.27, 133.30,
144.16, 157.47, 162.24.

9l E 2] 25] 6-Methoxy-2-(4-nitro-phenyl)-benzo[b]selenophene:

'H NMR (500.1 MHz, CDCl) d 3.89 (s, 3H), 7.01 (dd, 1H, J = 8.5, 2), 7.39 (d, 1H, J
=2),7.70 (s, 1H), 7.72 (d, 2H, J = 2.0), 7.80 (s, 1H), 8.24 (s, 1H), 8.25 (d, 1H, J =
1.5); BC NMR (125.7 MHz, CDCls) d 54.23, 107.06, 113.42, 122.81, 124.37, 125.21,
135.25, 140.01, 141.27, 141.97, 145.45, 156.91.

ol E 2] 26] 4-(6-Methoxy-benzo[b]selenophen-2-yl)-benzonitrile:

'H NMR (500.1 MHz, CDCl) d 3.87 (s, 3H), 6.99 (dd, 1H, J = 8.5, 2), 7.37 (d, 1H, J

= 1.5), 7.63 (s, 4H), 7.67 (d, 1H, J = 8.5), 7.71 (s, 1H); *C NMR (125.7 MHz, CDCl)
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d 55.63, 108.55, 110.76, 114.71, 118.82, 125.08, 126.53, 126.75, 132.67, 136.61,
140.69, 141.86, 143.07, 158.14.

[l E ©] 27] 4-(6-Methoxy-benzo[blselenophen-2-y)-benzoic acid ethyl ester:

'H NMR (500.1 MHz, CDCl;) 9 1.41 (t, 3H), 3.87 (s, 3H), 4.39 (q, 2H), 6.97 (dd, 1H,
J=28.5,2),7.37(d, 1H, J = 1.5),7.62 (d, 2H, J = 8), 7.66 (d, 1H, J = 8.5), 7.71 (s,
1H), 8.04 (d, 2H, J = 8); *C NMR (125.7 MHz, CDCl;) 0 12.92, 54.15, 59.58, 107.10,
113.01, 112.76, 124.72, 124.87, 127.97, 128.75, 135.41, 139.07, 141.69, 156.40,
164.77.

[l E ¥] 28] 5.6-Dimethoxy-benzo[blselenophene-2-carboxylic acid ethyl ester:

'H NMR (500.1 MHz, CDCls) 9 1.39 (t, 3H), 3.93 (s, 3H), 3.96 (s, 3H), 4.36 (g, 2H),
7.27 (s, 1H), 7.31 (s, 1H), 8.17 (s, 1H); 3C NMR (125.7 MHz, CDCl;) d 14.41, 56.03,
56.17, 61.42, 134.07, 134.18, 134.62, 137.31, 146.66, 150.28, 164.02.

[N E 2] 29] 2-(4-Chloro-phenyl)-5.6-dimethoxy-benzo[b]selenophene:

'H NMR (500.1 MHz, CDCl) d 3.94 (s, 3H), 3.95 (s, 3H), 7.21 (s, 1H), 7.30 (s, 1H),
7.34(d,2H, J = 8),7.49 (d, 2H, J = 8), 7.55 (s, 1H); 3C NMR (125.7 MHz, CDCl;) d
56.18, 56.31, 107.14, 107.33, 123.34, 127.72, 129.17, 133.35, 133.66, 135.11, 136.54,
144.36, 148.46, 148.57.

9l E 2] 30] 5.6-Dimethoxy-2-(4-nitro-phenyl)-benzo[blselenophene:

'H NMR (500.1 MHz, CDCl) d 3.95 (s, 3H), 3.97 (s, 3H), 7.26 (s, 1H), 7.34 (s, 1H),
7.70 (d,2H,J =9), 7.77 (s, 1H), 8.24 (d, 2H, J = 8.5); *C NMR (125.7 MHz, CDCls)
d 56.09, 56.22, 107.06, 107.06, 107.31, 124.40, 12591, 126.63, 134.51, 136.15,
142.40, 142.73, 146.74, 148.71, 149.13.

[ E ¢] 31] 1.3-Dioxa-5-selena-s-indacene-6-carboxylic acid ethyl ester:

'H NMR (500.1 MHz, CDCl;) 9 1.37 (t, 3H), 4.34 (q, 2H), 6.01 (s, 2H), 6.99 (dd, 1H,
J=29,2.5),7.20 (s, IH), 7.23 (s, 1H), 8.10 (s, 1H); 3C NMR (125.7 MHz, CDCl5) d
14.43, 32.31, 60.95, 102.33, 110.00, 113.79, 128.82, 129.37, 129.87, 130.75, 131.23,
142.60, 148.12, 152.89, 166.37, 191.35.

[l E ¥ 32] 4-(1.3-Dioxa-5-selena-s-indacen-6-yl)-benzonitrile:

'H NMR (500.1 MHz, CDCl) 9 6.03 (s, 2H), 7.02 (s, 1H), 7.27 (s, 1H), 7.65 (d, 4H,
J=2),7.69 (s, 1H); 3BC NMR (125.7 MHz, CDCl5) d 99.49, 102.64, 102.79, 108.81,

116.76, 123.11, 124.63, 130.69, 133.04, 134.87, 138.59, 141.12, 145.26, 145.40.

ol E 2] 33] 4-(1.3-Dioxa-5-selena-s-indacen-6-v1)-benzoicacidethylester:

'H NMR (500.1 MHz, CDCls) 9 1.41 (t, 3H), 4.39 (q, 2H), 6.02 (s, 2H), 7.18 (s, 1H),
7.27 (s, 1H), 7.60 (s, 1H), 7.61 (d, 1H, J = 1.5), 7.67 (s, 1H), 8.03 (s, 1H), 8.04 (d, 1H,
J=2); BC NMR (125.7 MHz, CDCl,) 0 14.27, 60.96, 101.31, 104.46, 104.74, 124.25,
125.97, 129.36, 130.15, 134.61, 137.00, 140.34, 144.36, 147.00, 147.03, 166.15.

9l E 2] 34] Selenolo[2.3-b]pyridine-2-carboxylic acid ethyl ester:

'H NMR (500.1 MHz, CDCls) 0 1.39 (t, 3H, J = 7.0), 4.38 (q, 2H, J = 7.0), 7.33 (dd,
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1H, J = 4.5, 8.0), 8.09 (dd, 1H, J = 2.0, 8.0), 8.16 (s, 1H), 8.58 (dd, 1H, J = 1.5, 4.5);
13C NMR (125.7 MHz, CDCl,) 9 14.31, 61.94, 120.29, 131.34, 134.39, 135.63, 137.47,
148.62, 163.62, 166.95.

[N E 2] 35] 2-(4-Nitro-phenyl)-selenolo[2.3-b]pyridine:

'H NMR (500.1 MHz, CDCls) 9 7.35 (dd, 1H, J = 5.0, 7.5), 7.75 (s, 1H), 7.78 (d, 1H,
J =8.0),8.05(d, 1H, J = 7.5), 8.28 (d, 1H, J = 8.0); 1*C NMR (125.7 MHz, CDCl,) d
118.68, 121.26, 122.61, 125.66, 131.05, 135.37, 140.28, 143.85, 145.29, 145.75,
163.59.

[l E ©] 36] Selenolo[3.2-blfuran-5-carboxylic acid ethyl ester:

'H NMR (500.1 MHz, CDCls) 9 1.37 (t, 3H, J = 7.0), 4.35 (q, 2H, J = 7.5), 6.81 (s,
1H), 7.63 (d, 1H, J = 1.0), 8.06 (s, 1H); 3C NMR (125.7 MHz, CDCl,) d 14.38 1.40
109.39 119.38 128.64 136.03 147.83 157.43 163.81.

9l E 2] 37] Selenolo[3.2-b]thiophene-5-carboxylic acid ethyl ester:

'H NMR (500.1 MHz, CDCls) 9 1.39 (t, 3H, J = 7.0), 4.37 (q, 2H, J = 7.0), 7.33 (d,
1H, J = 5.5),7.55 (d, 1H, J = 5.0), 8.24 (s, 1H); *C NMR (125.7 MHz, CDCl;) d
14.39, 61.49, 123.01, 128.30, 131.00, 138.52, 140.18, 143.77, 163.76.

9l E ] 38] Ethyl 5-Amino-benzo[ b Jselenophene-2-carboxylate:

M.P. 78-80 °C; 'H NMR (500.1 MHz, CDCls) 9 1.39 (t, 3H), 3.74 (s, 1H), 4.36 (q,
2H), 6.81 (dd, 1H, J=5.7, 3.6), 7.16 (d, 1H, J=1.2), 7.63 (d, 1H, J=5.1), 8.11 (s, 1H);
13C NMR (125.7 MHz, CDCl,) 9 14.35, 61.51, 111.78, 117.32, 126.32, 133.65, 136.03,
136.98, 137.34, 142.38, 144.33, 164.09. HRMS (ESI); m/z calcd for C,;H;;NO,Se [M+
1: 269; found: 270.0017 (M+1).

[ E 2] 39 =7FA] Ethyl- 5-Acetamido-benzo[blselenophene-2-carboxylate:

M.P. 160 °C; 'H NMR (500.1 MHz, CDCl,) 9 1.40 (t, 3H), 2.22 (s, 3H), 4.38 (g, 2H),
7.40 (d, 1H, J=5.1), 7.81 (d, 1H, J=5.1), 8.20 (s, 1H), 8.23 (s, 1H); *C NMR (125.7
MHz, CDCly) 9 14.43, 24.75, 61.82, 118.20, 120.02, 126.23, 134.16, 135.56, 137.89,
139.42, 141.90, 163.88, 168.47. HRMS (ESI); m/z calcd for C;;H;;NO,Se [M+]:
311.0061; found: 312.0114 (M+1).

[N E 2] 39] 5-Acetamido-benzo[blselenophene-2-carboxylic acid:

'H NMR (500.1 MHz, MeOD-d4) d 2.16 (s, 3H), 7.50 (dd, 1H, J = 2.0, 8.0), 7.88 (d,
1H, J=8.5), 8.17 (s, 1H), 8.22 (d, 1H, J =2.0); 13C NMR (125.7 MHz, MeOD-d4) 0
23.83, 119.13, 121.28, 127.20, 134.80, 134.82, 137.70, 140.54, 143.43, 171.79,
175.67.

[N E 2] 40 =7FA]] 5-Butyrylamino-benzo[b]selenophene-2-carboxylic acid ethyl

ester

'H NMR (500.1 MHz, CDCls) 9 0.95 (t, 3H, J = 7.0), 1.36 (t, 3H, J = 7.0), 1.74 (q,
2H,J =7.0),2.34 (t,2H, J = 7.0), 4.34 (q, 2H, J = 7.5), 7.40 (d, 1H, J = 8.5), 7.66 (d,
1H, J = 8.5), 8.04 (s, 1H), 8.15 (s, 1H), 8.40 (bs, 1H, NH); *C NMR (125.7 MHz,
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CDCls) 0 11.92, 12.48, 17.30, 37.56, 59.90, 116.65, 118.71, 124.07, 132.27, 134.02,
135.57, 137.36, 139.77, 162.10, 170.42.

[¢1E ] 40] 5-Butyrylamino-benzo[b]selenophene-2-carboxylic acid

'H NMR (500.1 MHz, MeOD-d,) d 0.96 (t, 3H, J = 7.5), 1.69 (q, 2H, J = 7.0), 2.33
(t,2H,J =17.0),7.42 (d, 1H, J = 8.5), 7.77 (d, 1H, J = 8.5), 8.07 (s, 1H), 8.16 (s, 1H);
13C NMR (125.7 MHz, MeOD-d,) d 14.11, 20.39, 39.92, 119.10, 121.23, 127.16,
134.86, 137.64, 140.44, 140.88, 143.37, 167.71, 174.72.

[N E 2] 41 =7FA]] 5-Hexanoylamino-benzo[b]selenophene-2-carboxylic acid ethyl

ester

'H NMR (500.1 MHz, CDCls) 0 0.87 (s, 3H), 1.32 (s, 4H), 1.38 (t, 3H, J = 7.0), 1.72
(s, 2H), 2.36 (t, 2H, J = 7.5),4.36 (q, 2H, J = 8.5), 7.41 (d, 1H, J = 8.5), 7.72 (d, 1H, J
= 8.5),7.95 (s, 1H), 8.12 (s, 1H), 8.18 (s, 1H, NH); 3C NMR (125.7 MHz, CDCl;) 9
13.94, 14.33, 22.45, 25.37, 31.47, 37.66, 61.74, 118.27, 120.30, 126.00, 134.14,
135.82, 137.55, 139.20, 141.71, 163.93, 172.09.

[ E 2] 41] 5-Hexanoylamino-benzo[b]selenophene-2-carboxylic acid

'H NMR (500.1 MHz, MeOD-d,) d 0.94 (t, 3H, J = 8.5), 1.38-1.40 (m, 4H), 1.72 (t,
2H,J =17.0),2.40 (t,2H, J = 7.5), 7.46 (dd, 1H, J = 1.5, 8.5), 7.83 (d, 1H, J = 9.0),
8.05 (s, 1H), 8.17 (s, 1H); *C NMR (125.7 MHz, MeOD-d,) d 14.32, 23.51, 26.70,
32.63, 38.04, 118.94, 120.70, 127.04, 132.83, 133.65, 137.38, 140.19, 143.87, 174.87.

[N E ] 42 =7FA] 5-(3-Butyl-ureido)-benzo[b]selenophene-2-carboxylic acid ethyl

ester

'H NMR (500.1 MHz, DMSO ) 98.55 (s, 1H ), 8.297 (s, 1H ), 8.107(s, 1H ), 7.930
(d, 1H, J=9Hz ), 7.39 (d, 1H,10.5Hz ), 6.150(d, 1H, J = 5.5 Hz), 4.318 (qr, 2H, J =
6.75Hz ),3.096 (qr, 2H, J = 6.5 Hz), 1.425 (t ,2H, J= 6.5Hz),1.32 (t, 5H, J=7.5 Hz
,0.90 (t ,3H, 7Hz).

[N E ] 42] 5-(3-Butyl-ureido)-benzo[b]selenophene-2-carboxylic acid

'H NMR (500.1 MHz, DMSO ) 98.55 (s, 1H ), 8.297 (s, 1H ), 8.107(s, 1H ), 7.930
(d, 1H, J=9Hz ), 7.39 (d, 1H,10.5Hz ), 6.150(d, 1H, J = 5.5 Hz), 3.096 (qr, 2H, J =
6.5 Hz), 1.425 (t ,2H, J = 6.5Hz),1.32 (t, 2H, /= 7.5 Hz ,0.90 (t, 3H, 7Hz).

[N E 2] 43 ={FA)] 5-[3-(4-Fluoro-phenyl)-ureido]-benzo[b]selenophene-2-
carboxylic acid ethyl ester

'H NMR (500.1 MHz, DMSO ) 98.353 (s, 1H ), 8.182 (s, 1H ), 8.008(d, 1H, J = 8Hz
), 7.494 (1, 3H, J=9Hz ), 7.125 (t, 2H, J = 8.5Hz ), 4.327 (qr, 2H, J=7.5Hz ), 1.327
(t,3H,J=7.0Hz)

[¢1 E ] 43] 5-[3-(4-Fluoro-phenyl)-ureido]-benzo[b]selenophene-2-carboxylic acid

'H NMR (500.1 MHz, DMSO ) 98.78 (s, 1H ), 8.75 (s, 1H ), 8.158 (s, 1H), 7.974 (d,
1H, J=7.5Hz), 7.480 (m, 4H ), 7.132 (d, 2H, J=9.0 Hz )

3C NMR (125.7 MHz, ACETONE-ds) d 23.23, 65.12, 113.26, 113.44, 114.0,
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117.14, 118.01, 118.07, 124.42, 134.31, 135.62,140.13, 150.96

[N E ] 44 ==7FA]] 5-(2-Dimethylamino-acetylamino)-benzo[b]selenophene-2-
carboxylic acid ethyl ester

'H NMR (500.1 MHz, CDCl5) 0 1.40 (t, 3H, J = 7.5), 2.40 (s, 6H), 3.11 (s, 2H), 4.39
(q,2H,J=7.0),7.51 (dd, 1H, J = 1.5, 8.5), 7.82 (d, 1H, J = 9.0), 8.24 (s, 1H), 8.30 (d,
1H, J = 1.5),9.23 (bs, 1H, NH); 1*C NMR (125.7 MHz, CDCl;) d 14.34, 46.06, 61.69,
63.67,117.49, 119.63, 126.13, 134.17, 135.50, 137.67, 139.09, 141.82, 163.82,
168.96.

[ E ] 44] 5-(2-Dimethylamino-acetylamino)-benzo[b]selenophene-2-carboxylic
acid

'H NMR (500.1 MHz, MeOD-d,) d 2.43 (s, 6H), 3.26 (s, 2H), 7.45 (dd, 1H, J = 1.5,
8.5),7.80 (d, 1H, J = 8.5), 8.01 (s, 1H), 8.15 (s, 1H); *C NMR (125.7 MHz, MeOD-d,
) 0 45.84, 63.68, 118.90, 120.29, 127.12, 131.69, 136.47, 140.44, 144.10, 148.63,
170.39, 172.00.

[QNE 2] 45 FAHA]

no)-hexanoylamino]-benzo[b]selenophene-2-carboxylic acid ethyl ester
'H NMR (500.1 MHz, CDCls) 0 1.38-1.41 (m, 12H), 1.51 (s, 2H), 1.77 (s, 1H),

1.97-2.04 (m, 2H), 3.06-3.14 (m, 2H), 4.16 (t, 1H, J = 7.0), 4.35-4.39 (m, 5H), 4.72
(bs, 1H, NH), 5.91 (bs, 1H, NH), 7.24 (d, 2H, J = 6.0), 7.34 (d, 3H, J = 7.5), 7.52 (d,
1H,J=17.5),7.55(, 1H,J=17.5),7.67 (d, 1H, J = 8.0), 7.72 (d, 2H, J = 7.5), 8.10 (s,
1H), 8.18 (s, 1H), 8.92 (bs, 1H, NH); 3C NMR (125.7 MHz, CDCl5) 9 14.36, 22.55,
28.46, 29.53, 31.80, 39.63, 47.08, 55.61, 61.72, 67.35, 79.38, 118.16, 120.03, 120.08,
125.03, 126.04, 127.13, 127.80, 134.12, 135.46, 137.66, 139.44, 141.29, 141.66,
143.61, 143.68, 156.42, 163.84, 170.69.

[N E ] 46 =={FA] Fmoc-Arg(Pmc)-benzoselenophene-ester

'H NMR (500.1 MHz, CDCl,) 0 1.25 (s, 6H), 1.38 (t, 3H, J = 7.5), 1.72 (t, 2H, J =
7.0), 1.74-1.81 (m, 1H), 1.98-2.00 (m, 1H), 2.06 (s, 3H), 2.53 (s, 6H), 2.57 (s, 3H),
3.29-3.39 (m, 2H), 4.11 (t, 1H, J =7.0), 4.34-4.38 (m, 5H), 4.52 (bs, 1H, NH), 6.08 (bs,
1H), 6.23 (s, 2H), 7.20-7.24 (m, 2H), 7.34 (d, 2H, J = 3.0), 7.53 (d, 3H, J = 7.0), 7.65
(d, 1H, J =9.0), 7.71 (d, 2H, J = 7.5), 8.09 (s, 1H), 8.22 (s, 1H), 9.27 (bs, 1H, NH); 13
C NMR (125.7 MHz, CDCl;) 0 12.16, 14.35, 17.63, 18.65, 21.46, 25.47, 26.73, 30.99,
32.73, 33.08, 40.63, 47.15, 56.17, 61.70, 68.42, 73.87, 118.21, 118.60, 119.99, 120.60,
124.36, 125.11, 125.93, 127.03, 127.71, 130.36, 132.77, 134.27, 135.02, 135.54,
135.64, 137.39, 139.46, 141.25, 141.29, 141.58, 143.63, 143.75, 153.95, 156.75,
163.86.

(2 E 2] 46]

'H NMR (500.1 MHz, MeOD-d,) 0 1.28 (t, 2H, J =7.5), 1.78-1.97 (m, 2H), 2.05 (s,
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3H), 3.26 (t, 2H, J =7.0), 4.53 (dd, 1H, J =5.5, 8.5), 7.47 (dd, 1H, J =2.0, 9.0), 7.83 (d,
1H, J =9.0), 7.99 (s, 1H), 8.17 (d, 1H, J =2.0);

A E 2] 47 =7FA 5-(2-Dimethylamino-ethoxy)-benzo
[blselenophene-2-carboxylic acidethylester

'H NMR (500.1 MHz, CDCl;) d 1.39 (t, 3H, J = 7.0), 2.34 (s, 6H), 2.75 (t, 2H, J =
5.5),4.10 (t,2H, J = 5.5),4.37 (q, 2H, J = 7.0), 7.06 (dd, 1H, J = 2.5, 9.0), 7.34 (d,
IH, J =2.0),7.73 (d, 1H, J = 8.5), 8.19 (s, 1H); 3C NMR (125.7 MHz, CDCl;) 9
14.34, 45.94, 58.30, 61.62, 66.39, 110.17, 117.78, 126.47, 134.06, 135.98, 137.53,
142.16, 157.27, 163.95.

9l E 2] 47] 5-(2-Dimethylamino-ethoxy)-benzo[blselenophene-2-carboxylicacid

H NMR (500.1 MHz, DMSO-d,) 9 2.82 (s, 6H), 3.50 (t, 2H, J = 4.0), 4.43 (t, 2H, J
=4.0),7.14 (dd, 1H, J = 1.5, 8.5), 7.64 (d, 1H, J = 2.0), 7.99 (d, 1H, J = 8.5), 8.21 (s,
1H); 3C NMR (125.7 MHz, DMSO-d¢) d 42.71, 55.07, 62.77, 110.83, 117.03, 127.12,
133.12, 135.68, 140.19, 142.32, 155.82, 164.85.

A E 7] 48 =74 6-(2-Dimethylamino-ethoxy)-benzo
[b]selenophene-2-carboxylic acidethylester

'H NMR (500.1 MHz, CDCl;) d 1.37 (t, 3H, J = 7.0), 2.33 (s, 6H), 2.74 (t, 2H, J =
5.5),4.10 (t,2H, J = 5.5),4.34 (q, 2H, J = 7.0), 7.01 (dd, 1H, J = 2.5, 9.0), 7.35 (d,
IH, J =2.0),7.72 (d, 1H, J = 9.0), 8.16 (s, 1H); *C NMR (125.7 MHz, CDCl;) 9
15.34, 46.87, 59.17, 62.40, 67.38, 109.97, 116.56, 129.01, 134.29, 135.00, 136.07,
146.80, 159.46, 164.96.

9l E 2] 48] 6-(2-Dimethylamino-ethoxy)-benzo[blselenophene-2-carboxylic acid

'H NMR (500.1 MHz, MeOD-d,) d 2.98 (s, 6H), 3.64 (s, 2H), 4.43 (s, 2H), 7.09 (d,
1H, J = 8.0), 7.60 (s, 1H), 7.76 (d, 1H, J = 7.0), 8.04 (s, 1H); *C NMR (125.7 MHz,
MeOD-d,) d 44.18, 57.68, 63.84, 111.00, 116.25, 129.08, 133.57, 137.89, 139.87,
146.89, 158.29, 169.32.

[N E 2] 49] 7-Acetyl-6-methoxy-benzo[blselenophene-2-carboxylic acid ethyl ester

'H NMR (500.1 MHz, CDCl) 0 1.40 (t, 3H, J = 7.5), 2.79 (s, 3H), 4.06 (s, 3H), 4.37
(q,2H, J =7.0), 7.18 (d, 1H, J = 8.5), 8.01 (d, 1H, J = 9.0), 8.27 (s, IH); *C NMR
(125.7 MHz, CDCl5) d 14.37, 32.80, 56.23, 61.27, 110.58, 121.67, 132.77, 133.07,
135.72, 138.31, 146.50, 161.18, 164.71, 196.75.

ol E 2] 50] 5-Methoxy-benzo[b]selenophene-2-carboxylic acid

'H NMR (CDCls, 500 MHz) 98.20 (d, J =7 Hz, 1H), 7.79 (d, /=9, 1H), 7.43 (d, J =
2.5Hz, 1H), 7.04 (dd, J =9.0, 2.5 Hz, 1H), 3.84 (s, 3H); *C NMR (125.7 MHz, CDCl,
), d 167.18, 159.61, 143.87, 139.54, 137.22, 135.39, 127.55, 118.37, 110.27, 55.98.

ol E 2] 51] 6-Methoxy-benzo[b]selenophene-2-carboxylic acid

'H NMR (500.1 MHz, DMSO-ds) 0 3.87 (s, 3H), 7.03 (dd, 1H, J = 2.0, 8.5), 7.67 (d,
IH, J =2.0),7.86 (d, 1H, J = 9.0), 8.16 (s, 1H); *C NMR (125.7 MHz, DMSO-d¢) d
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55.48, 108.90, 114.84, 128.06, 132.83, 135.11, 136.32, 145.14, 158.56, 165.17.

[N E 2] 521 5.6-Dimethoxy-benzo[blselenophene-2-carboxylic acid

'H NMR (500.1 MHz, MeOD-d,) d 3.87 (s, 3H), 3.90 (s, 3H), 7.40 (s, 1H), 7.48 (s,
1H), 8.10 (s, 1H); 3C NMR (125.7 MHz, MeOD-d,) d 56.53, 56.64, 108.56, 109.55,
134.79, 134.93, 136.49, 138.81, 150.07, 151.56, 168.46.

[N E ¥] 53] 1.3-Dioxa-5-selena-s-indacene-6-carboxylic acid

'H NMR (500.1 MHz, MeOD-d,) d 6.02 (s, 2H), 7.30 (s, 1H), 7.37 (s, 1H), 8.11 (s,
1H); 13C NMR (125.7 MHz, MeOD-d,) 0 103.26, 105.82, 106.41, 135.30, 136.17,
137.03, 140.02, 148.90, 150.35, 166.97.

[¢1E ] 54] Selenolo[2.3-blpyridine-2-carboxylic acid

'H NMR (500.1 MHz, MeOD-d,) d 7.48 (dd, 1H, J = 5.0, 8.0), 8.18 (s, 1H), 8.31 (d,
IH, J = 8.0), 8.56 (d, 1H, J = 9.5); 3C NMR (125.7 MHz, MeOD-d,) 0 121.43,
129.10, 135.78, 148.20, 148.35, 166.87, 170.94.

9l E 2] 55] Selenolo[3.2-b]furan-5-carboxylic acid

'H NMR (500.1 MHz, MeOD-d,) d 6.85 (s, 1H), 7.70 (s, 1H), 7.94 (s, 1H); 3C NMR

(125.7 MHz, MeOD-d,) 0 110.51, 119.76, 129.76, 140.01, 149.31, 158.81, 168.25.
9l E 2] 56] Selenolo[3.2-b]thiphene-5-carboxylic acid

'H NMR (500.1 MHz, MeOD-d,) d 7.34 (d, 1H, J = 5.0), 7.63 (d, 1H, J = 5.0), 8.17
(s, 1H); *C NMR (125.7 MHz, MeOD-d,) 0 124.27, 129.65, 132.43, 140.26, 141.54,
145.42, 167.01.

[l E ©] 57] 7-Methoxy-benzo[blselenophene-2-carboxylic acid(60%)

'H NMR (500.1 MHz, MeOD-d,) d 3.99 (s, 3H), 7.01 (d, 1H, J = 7.5), 7.41-7.44 (m,
1H), 7.60 (d, 1H, J = 7.5), 8.28 (s, 1H); 3C NMR (125.7 MHz, MeOD-d,) d 55.85,
106.79, 119.89, 126.92, 131.36, 133.73, 139.11, 142.62, 155.68, 164.82.

[N E 2] 58] 5-Nitro-benzo[b]selenophene-2-carboxylic acid

'H NMR (500.1 MHz, MeOD-d,) d 8.22-8.23 (m, 2H), 8.42 (s, 1H), 8.85 (d, 1H, J =
1.5); BC NMR (125.7 MHz, MeOD-d,) 0 118.80, 121.04, 125.76, 140.74, 145.22,
147.80, 149.50, 153.14, 171.24.
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[H] 2L o] 1] seco-MCBI-TMI:

1H NMR (DMSO-d6, 500 MHz) d 11.41 (s, 1H, NH), 10.35 (s, 1H, OH), 8.02 (d, J =
9.0 Hz, 1H), 7.72 (br s, 1H), 7.10(d, J = 2.5 Hz, 1H), 7.05 (d, J = 2.0 Hz, 1H), 6.99
(dd, J=9.2, 2.4 Hz, 1H), 6.96 (s, 1H), 4.71 (t, / = 10 Hz, 1H), 4.46 (d, J = 10 Hz, 1H),
4.15-4.10 (m, 1H), 4.05 (dd, J = 11.0, 3.5 Hz, 1H), 3.94 (s, 3H, OCH;), 3.91 (s, 3H,
OCHs,), 3.82 (s, 3H, OCHy), 3.80 (s, 3H, OCHs;), 3.78 - 3.80 (m, 1H); LCMS, m/e
497.1 M+ + H).

[l E & 59] seco-MCBI-Nitro-Selenophene:

1H NMR (DMSO-d6, 500 MHz) 0 10.36 (s, 1H, OH), 8.93 (d, ] = 2.5 Hz, 1H), 8.54
(s, 1H), 8.45(d, J=9.0 Hz, 1H), 8.23 (dd, / =9.0, 2.5 Hz, 1H), 8.03 (d, ] = 9.5 Hz,
1H), 7.72 (brs, 1H), 7.13 (d, J = 2.0 Hz, 1H), 7.02 (dd, /= 9.5, 2.5 Hz, 1H), 4.72 (m,

HEEX (13 H91X)ISA/KR
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1H), 4.47 (d, J= 10 Hz, 1H), 4.22 (m, 1H), 4.04 (dd, /= 11.0, 3.0 Hz, 1H), 3.92 (s,
3H, OCHs), 3.92 - 3.88 (m, 1H); LCMS, m/e 517.1 (M* + H).

[21 E 2] 60] seco-MCBI -Methoxy-Selenophene:

IH NMR (DMSO-d6, 500 MHz) 910.34 (s, 1H, OH), 8.23 (s, 1H), 8.02 (d,J=9.0
Hz, 1H), 7.99 (d, J = 8.5 Hz, 1H), 7.67 (br s, 1H), 7.56 (d, J=2.5 Hz, 1H), 7.12 (d, J =
2.0 Hz, 1H), 7.08 (dd, J =9.0, 2.5 Hz, 1H), 7.01 (dd, J =9.0, 2.0 Hz, 1H), 4.73 (t, J =
9.5 Hz, 1H), 4.48 (m, 1H), 4.18 (m, 1H), 4.04 (dd, J = 14.5, 7.0 Hz, 1H), 3.91 (s, 3H,
OCHs), 3.82- (s, 3H, OCH,), 3.85 3.81 (m, 1H); LCMS, m/e 502.2 (M* + H).

[21 E 2] 61] seco-MCBI-Acetamino-Selenophene;

IH NMR (DMSO-d6, 500 MHz) 910.32 (s, 1H, OH), 10.09 (s, 1H, NH), 8.44 (s,
1H), 8.27 (s, 1H), 8.02 (d, J = 4.5 Hz, 1H), 8.01 (d, 4.5 Hz, 1H), 7.68 (br s, 1H), 7.46
(dd, J=8.5,2Hz, 1H), 7.12 (d, /= 2.0 Hz, 1H), 7.01 (dd, J=9.0, 2.5 Hz, 1H), 4.77 (t,
J=9.5Hz, 1H), 4.45 (d,J=11.5 Hz, 1H), 4.17 (m, 1H), 4.03 (dd, J =11.5, 3.5 Hz,
1H), 3.91 (s, 3H, OCH3), 3.89-3.80 (dd, /= 11.0, 4.0 Hz, 1H); LCMS, m/e 529.2 (M* +
H).

[NE2] 62]

'H NMR (500.1 MHz, ACETONE-dy) d 9.32 (s, 1H), 8.508 (d, 1H, /= 2.0 Hz ), 8.22
(s, 1H), 8.025 (d, 1H, J = 8.5 Hz), 7.98 (d, 1H, J = 9.0 Hz), 7.509 (dd, 1H, J = 2,8.5
Hz), 6.98 (dd ,1H, J = 2.5,9 Hz), 6.765 (s , 1H), 6.68 (dd,1H, J = 2.5Hz), 4.6 (dd, 1H,
J=5.0,10.0Hz), 4.44 (d, 1H, J = 10.5 Hz), 3.9 (s, 3H ), 3.18 (m, 1H), 2.08 (s, 3H),
1.82 (dd ,2H,J=4Hz, 7.5Hz)

[AlE 7] 63]

'H NMR (500.1 MHz, CDCls) 9 3.43 (t, 1H, J = 11.3), 3.88 (m, 1H), 3.90 (s, 3H),
3.98 (m, 1H), 4.56 (m, 1H), 4.64 (d, IH, J=11.3), 6.85 (d, 1H, J = 2.8), 7.02 (dd, 1H,
J=238,94),7.31 (s, 1H), 7.34 (s, 1H), 7.96 (s, 1H), 8.07 (s, 1H), 8.21 (d, 1H, J =
9.4), 8.94 (s, 1H); 3C NMR (125.7 MHz, CDCl,) d 42.82, 45.60, 55.35, 56.17, 99.07,
100.93, 106.39, 114.97, 115.60, 118.20, 125.78, 130.77, 131.22, 134.63, 136.11,
138.80, 141.81, 148.50, 149.76, 155.01, 164.30.

[N E ] 64]

'H NMR (500.1 MHz, CDCls) 9 3.48 (t, 1H, J = 11.3), 3.90 (m, 1H), 3.91 (s, 3H),
3.95 (s, 3H), 4.00 (m, 1H), 4.60 (t, 1H, J=9.4), 4.69 (d, 1H, J=10.7), 6.92 (s, 1H),
7.05 (m, 2H), 7.43 (d, 1H, J=1.6), 7.79 (d, 1H, J = 8.8), 7.82 (m, 1H), 7.97 (s, 1H),
8.17 (d, 1H, J = 10.1)

[AlE 7] 65]

'H NMR (500.1 MHz, CDCls) 9 1.05 (t, 3H, J = 7.6), 1.81 (m, 2H), 2.39 (t, 2H, J =
7.9), 3.36 (m, 1H), 3.79 (m, 1H), 3.86 (m, 1H), 3.91 (s, 3H), 4.18 (m, 1H), 4.38 (d, 1H,
J=7.38),6.7(dd, 1H, J = 2.8, 36.5), 7.02 (m, 1H), 7.34 (d, 1H, J = 8.8), 7.49 (s, 1H)
7.75 (d, 1H, J =9.1), 7.87 (s, 1H), 8.11 (s, 1H), 8.21 (d, 1H, J = 9.4)



WO 2013/048177 PCT/KR2012/007905

[619]
[620]

[621]
[622]

[623]

[624]

[625]

[626]

[627]
[628]

[629]
[630]

72

[N E <] 66]

'H NMR (500.1 MHz, CDCl;) 0 0.94 (t, 3H, J = 7.6), 1.40 (m, 4H), 1.79 (m, 2H),
2.41 (t,2H, J = 8.1), 3.35 (m, 1H), 3.66 (m, 1H), 3.80 (d, 1H, J = 12.6), 3.91 (s, 3H),
4.39 (m, 2H), 6.76 (s, 1H), 7.03 (d, 1H, J = 9.4), 7.34 (d, 1H, J = 8.5), 7.49 (m, 1H)
7.74 (d, 1H, J = 11.9), 7.88 (s, 1H), 8.13 (s, 1H), 8.20 (d, 1H, J = 9.4)

[NEF 67]

'H NMR (500.1 MHz, CDCl;) 0 3.46 (t, 1H, J = 11.3), 3.90 (d, 1H, J = 3.1), 3.93 (s,
3H), 3.96 (s, 3H), 3.97 (m, 1H), 3.99 (s, 3H), 4.58 (m, 1H), 4.67 (dd, 1H, J= 1.6,
11.0), 6.89 (d, 1H, J=2.8), 7.04 (dd, 1H, J = 2.8, 9.4), 7.32 (s, 1H), 7.36 (s, 1H), 7.97
(s, 1H),7.98 (d,1H,J=94),8.20 (d, 1H, J =9.4)

[N E ] 68]

IH NMR (500.1 MHz, ACETONE-dq ) d 9.4 (s, 1H), 8.605 (dd, 1H, J = 4.5,1Hz),
8.32(dd, 1H, J=1,8 Hz), 8.162 (d, 1H, J = 2Hz ), 7.65 (brs, 1H), 7.492(dd, 1H, J =
4.5,8.0Hz), 7.187 (d, 1H, J =2.5 Hz),7.035 (dd, 1H, /=2.5,9),4.717 (t ,1H, J =
10.0Hz),4.635 (d, 1H, /=11.0Hz), 4.18 (m ,1H), 4.048 (dd , 1H , J= 3.5, 11.5Hz),
3.9 (s, 3H), 3.832 (m, 1H). *C NMR (125.7 MHz, ACETONE-dy) 0 42.85, 47.39,
55.76, 56.50, 99.50, 102.27, 116.01, 116.28, 116.67, 118.73, 121.43,125.99,
128.31,132.80,135.29,137.25,143.53,149.03,155.34,160.19,162.83,163.08,166.26

[N E ] 69]

"H NMR (500.1 MHz, CDCl;) 0 3.47 (m, 1H), 3.92 (m, 1H), 3.94 (s, 3H), 4.02 (t,
1H, J = 11.0), 4.60 (m, 1H), 4.68 (d, 1H, J=11.0), 6.88 (d, 1H, J = 2.2), 6.91 (d, 1H,
J =2.8),7.05 (m, 1H), 7.66 (d, 1H, J = 2.5), 7.79 (s, 1H), 7.93 (s, 1H), 8.15 (d, 1H, J
=9.1)

[N E <] 70]

'H NMR (500.1 MHz, DMSO) 0 10.46 (s, 1H,OH ), 8.12 (d, 1H, J = 8.5Hz, C6-H),
7.90 (brs, 1H, C4-H), 7.84 (d, 1H, J = 8.5 Hz,C9-H), 7.52 (t, 1H,J =8.0Hz,C8-H),
7.36 (t, 1H,J=8.0 Hz,C7-H), 7.06 (s, 1H, ,C3'-H), 6.97 (s, 1H,C4'-H) , 4.74(apparent
t,1H,J= 10.4Hz,C2-H), 4.46(d,1H, J= 11.2Hz,C2-H), 4.17 (m, 1H, C1-H), 4.01 (d ,1H ,
J=10.6 Hz,CHHCI),3.94 (s,3H,OCH3), 3.83 (s,3H,OCH3), 3.82 (d ,1H , J=11.2 Hz,
CHHCI), 3.79 (s, 3H, OCH3)

[AEZ] 71]

'H NMR (500.1 MHz, DMSO) 0 10.4 (s, 1H), 10.0 (s, 1H), 8.48 (s, 1H),8.3 (s, 1H),
8.15(d, 1H, J=8.5Hz), 8.05 (d, 1H, J = 8.5 Hz),7.88 (d, 1H, J = 8 Hz), 7.86 (brs 1H),
7.56 (t,1H, J = 8 Hz),7.5 (dd, 1H, J = 8.5,2 Hz), 7.4 (t, 1H, J= 8.0 Hz), 7.4 (t,1H, J =
8.0Hz),4.8 (t,1H, J=9.5Hz),4.45 (dd, 1H, J=11.0,2.0 Hz), 4.2 (m, 1H,) 4.01(
dd,1H, 3.0, J =11.0 Hz), 3.89 (m,1H ),2.3 (td, 2H, J = 7.5,1.5 Hz), 1.6 (qr, 2H, J =
7.5Hz),0.9 (t,1H, J=3.0,11.0 Hz) , 3C NMR (125.7 MHz, Acetone) d 13.96, 14.11,
19.72, 24.41,42.75,47.91, 54.67, 101.58, 115.48, 117.07, 118.01, 120.03, 123.35,
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123.62, 123.76, 124.34, 128.21, 128.40, 143.0, 130.92, 137.44, 143.66, 155.22,
163.58, 169.85, 172.13

[ANE T 72]

IH NMR (500.1 MHz, ACETONE-dg) 9 9.26 (s, 1H), 8.537 (d, 1H, J =8.5Hz), 8.23
(s, 1H), 8.1 (d, 1H, J =1.0Hz), 7.98 (d, 1H, J =8.5Hz), 7.55 (m, 2H), 7.4 (m, 1H), 7.2
(d, 1H, J =8 Hz), 6.834 (s,1H), 4.621 (dd, 1H, J = 10.5, 5 Hz), 4.46 (d, 1H, J = 10.
5Hz), 3.17 (m, 1H), 2.366(t, 1H, J= 7.5 Hz), 1.81 (t, 2H, J =2 Hz), 1.69 (m, 2H), 0.96
(t,3H,J=7.5Hz)

13C NMR (125.7 MHz, Acetone) 9 14.14, 19.75, 25.32, 33.60, 39.78, 55.72, 112.31,
117.57, 118.22, 120.52, 123.00, 123.22, 126.71, 126.95, 127.04, 127.30, 132.56,
132.93, 133.79, 138.55, 141.74, 143.13, 143.45, 161.44, 165.22, 172.15, 185.56

[N E ] 73]

IH NMR (500.1 MHz, Acetone) d 10.4 (s, 1H), 8.2 (s, 1H), 8.1 (d, 1H, J = 8.0 Hz),
8.0 (d,1H, J=8.5 Hz), 7.8 (d, 1H, J = 8.5 Hz), 7.58 (s, 1H ),7.56 (t, 1H, J = 8.5 Hz),
7.4 (t, 1H, J=8Hz),7.1 (d, 1H, J=9.0 Hz), 4.8 (t, 1H, /= 10.0 Hz),4.45 (d, IH, J =
11.0 Hz), 4.2 (m, 1H) 4.01( gr,1H, J = 7 Hz), 3.89 (m,1H), 3.80 (s, 3H). *C NMR
(125.7 MHz, Acetone) d 43.14, 47.72, 55.96, 56.77, 101.64, 110.34, 117.54, 123.67,
123.75, 124.38, 124.40, 127.26, 128.49, 130.74, 131.43, 143.29, 144.36, 155.24,
159.34, 163.57

[NE 7] 74]

IH NMR (500.1 MHz, Acetone) 9 9.4 (s, 1H), 8.25 (d, 1H, J = 8.5 Hz), 8.2 (s,
1H),7.9 (m, 4H), 7.68 (s, 1H), 7.54 (td, 1H, J = 6.5,1Hz),7.4 (td 1H, J = 10,1Hz), 7.01
(dd, 1H, J=2, 8.5 Hz), 4.8 (, 1H, J= 10.0 Hz),4.7 (dd, 1H, J = 1.5,10.5 Hz), 4.2 (m,
1H) 4.01(dd,1H, J = 3.5, 11.5Hz), 3.90 (s, 3H), 3.80 (m,1H ). 3C NMR (125.7 MHz,
Acetone) d 43.21, 47.73, 56.13, 56.17, 101.69, 109.18, 115.93, 116.92, 123.64, 124.30,
124.38, 128.45, 129.05, 130.77, 137.13, 137.39, 143.46, 145.4, 155.19, 160.16, 163.49

[N E <] 75]

IH NMR (500.1 MHz, Acetone) 9 9.5 (s, 1H ), 8.25 (d, 1H, J = 5Hz), 8.23 (s, 1H),
7.9, 1H),7.9 (d, 1H,J=8.5Hz),7.6 (d, 1H, J= 7.5 Hz) ,7.5 (t, 1H, J = 8.0 Hz),
7.43 (t, 1H, J=8.0Hz) 7.4 (t, 1H, J =7.0 Hz), 4.8 (t, 1H, J = 10.5 Hz), 4.68 (dd, 1H, J
= 1.5, 10.5 Hz), 4.25 (m, 1H) 4.01(dd,1H, J = 3.5, 11.5Hz), 4.01 (s, 3H), 3.82 (dd,1H,
J=8.5,11 Hz). 3C NMR (125.7 MHz, Acetone) d 43.14, 47.74, 56.47, 56.79, 107.13,
117.13, 120.72, 123.69, 124.41, 127.89, 128.50, 131.05, 131.44, 131.89, 143.28,
144.67, 155.25, 157.31, 163.55

[N E <] 76]

IH NMR (500.1 MHz, Acetone) 3 9.25 (s, 1H ), 8.3 (d, 1H, J = 8.5Hz), 8.2 (s, 1H),
7.9 (s, 1H), 7.8 (d, 1H, J = 8.5 Hz), 7.68 (s, 1H),7.55 (m, 1H), 7.52 (s, 1H) 7.4 (m, 1H),
4.8 (t, 1H, J=11.0 Hz),4.7 (dd, 1H, J =2,11.0 Hz), 4.3 (m, 1H) 4.05(dd,1H, J = 3.5,
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11.5Hz), 3.94 (s, 3H), 3.89 (s ,3H), 3.8 (dd,1H, J =9, 11.5Hz). *C NMR (125.7 MHz,
Acetone) d 41.71, 46.17, 54.77, 54.88, 54.93, 100.18, 101.99, 106.74, 108.12, 115.32,
122.08, 122.73, 122.84, 126.9, 129.46, 135.08, 141.98, 148.55, 149.86, 153.65, 162.01

[ANEZ 77]

IH NMR (500.1 MHz, ACETONE-d,) 0 8.17 (s, 1H), 8.099 (dd, 1H, J =7.5,1Hz),
7.64 (s, 1H), 7.60 (m,1H), 7.489 (s, 1H), 7.422 (m ,1H), 7.18 (d, 1H, 7.5Hz), 6.78(s,
1H), 4.58 (dd, 1H, J = 10.5, 5 Hz), 4.42 (d, 1H, J = 10. 0Hz), 3.92 (s, 3H), 3.86(s,
3H),3.16 (m, 1H), 1.802 (m, 2H)

[N E ] 78]

IH NMR (500.1 MHz, Acetone) 9 9.3 (s, 1H), 8.5 (s, 1H), 8.22 (d, 1H, J = 8.5 Hz),
8.2 (s, 1H), 7.98 (d, 1H, J=9 Hz), 7.9 (d, 1H, J = 8.5 Hz), 7.58 (m, 2H), 7.4 (t, 1H, J =
8.0 Hz), 4.8 (t, 1H, J = 11.0 Hz), 4.7 (dd, 1H, J = 2, 11.0 Hz), 4.24 (m, 1H)
4.05(dd,1H, J = 3.5, 11.5 Hz), 3.85 (dd, 3H, ,J =9, 11.5 Hz ), 2.1 (s ,3H). 3C NMR
(125.7 MHz, Acetone) 0 24.11, 43.53, 48.13, 57.17, 102.99, 117.18, 118.39, 120.64,
123.30, 124.38, 126.45, 128.45, 131.05, 132.77, 137.13, 138.39, 143.46, 144.4,
155.29, 164.16, 168.49

[N E ] 79]

'H NMR (505.1 MHz, ACETONE-d) 9 9.32 (d, 1H, J = 7), 8.51 (s, 1H), 8.24 (s,
1H), 8.09 (d, 1H, J = 8.0), 7.98 (d, 1H, 8.5 Hz), 7.581(t, 1H, J = 7.5 Hz), 7.51 (d ,1H,
J =8.5Hz), 7.428 (t, 1H, 7.5Hz), 7.198 (d,1H, J = 8Hz), 6.82 (s ,1H), 4.63 (dd, 1H, J
=5.5, 10.5 Hz), 4.47 (d, 1H, J = 10.5 Hz), 3.175 (d, 1H, J = 5.5 Hz), 2.109 (s, 3H),
1.8 (d, 2H, J = 5.5Hz)

[l E 7] 80]

IH NMR (500.1 MHz, Acetone) 9 9.8 (bs, 1H), 9.3(s, 1H), 8.5 (s, 1H), 8.2 (d, 2H, J =
9.5Hz),8.0(d, IH, J=8.5Hz),7.9 (s, 1H), 7.85 (d, 2H, J= 8.5 Hz), 7.7 (dd, IH, J =
2,8.5Hz), 7.4 (t, 1H, J=8 Hz), 4.8 (t, 1H, J = 11.0 Hz), 4.7 (dd, 1H, J =2, 11.0 Hz),
4.24 (m, 1H) 4.05(dd,1H, J = 3.5, 11.5 Hz), 3.85 (m, 1H),3.25 (s ,2H), 2.5 (s, 6H).

[N E <] 81]

IH NMR (500.1 MHz, Acetone) 9 9.3 (s, 1H), 8.32 (s, 1H), 8.28 (d, 1H, J = 8.5 Hz),
8.18 (s, 1H), 8.10 (s, 1H), 7.9 (dd, 3H, J = 4,9Hz),7.53 (t, 1H, J = 7 Hz), 7.52 (m, 1H),
5.85 (bs, 1H), 4.8 (t, 1H, J = 11.0 Hz), 4.68 (dd, 1H, J = 2,11.0 Hz), 4.24 (m, 1H), 4.05
(dd,1H, J=3.5, 11.5Hz), 3.8 (dd, 1H, J= 8.5, 11.5 Hz), 3.25 (q ,2H, J= 7 Hz), 1.5 (m
, 2H),1.38 (m, 2H), 0.92 (t, 3H, J = 7.5Hz)

[N E ] 82]

IH NMR (500.1 MHz, Acetone ) 9.3 (s, 1H), 8.92 (s, 1H), 8.86 (s, 1H), 8.37 (s,
1H), 8.25(d, 1H, J = 8.5Hz), 8.20 (s, 1H),7.94 (d, 1H, J = 8.5Hz), 7.88 (d, 1H, J =
8.5Hz), 7.618 (dd, 3H, J = 5, 9 Hz), 7.542 (m, 2H), 7.4 (t, 1H, J = 7 Hz), 7.043 (t, 1H,
9Hz) 4.8 (t, 1H, J = 11.0 Hz), 4.67 (d, 1H, J = 11.5 Hz), 4.24 (t, 1H, J = 8.5Hz), 4.05
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(dd, 1H, J = 3, 11Hz), 3.848 (dd, 1H, J = 8.5, 11 Hz).

[N E 7] §3]

IH NMR (500.1 MHz, ACETONE-dg) 9 9.25 (s, 1H), 8.527 (s, 1H), 8.25 (d, 1H, J
=8.5Hz), 8.21 (s,1H), 7.97 (d, 1H, J = 9 Hz), 7.88 (d, 1H, J = 8.5Hz), 7.54 (t, 2H, J = 8
Hz),7.40 (t, 1H, /=8 Hz), 4.8 (t ,1H, /= 11.0Hz), 4.67 (d, 1H, J=11.0 Hz), 4.23 (m,
1H), 4.04 (dd , 1H, J =3, 11 Hz), 3.82 (dd, 1H, J = 8.5, 11 Hz), (t, 2H, J = 7.5Hz), 1.7
(t,2H, J = 7.0 Hz), 1.4 (m, 4H), 0.9 (m, 3H)

[ANE T 84]

'H NMR (500.1 MHz, ACETONE-dq) 0 9.6 (s, 1H), 8.44 (s, 1H), 8.238 (d, 1H, J =
8.5 Hz), 8.19 (s,1H), 7.97 (d, 1H, J =8.5Hz), 7.87 (d, 1H, J = 8.5Hz), 7.597 (d, 1H, J =
1.5Hz),7.53 (d, I1H, J =7 Hz), 7.4 (d, 1H, J = 7.5 Hz), 7.2 (s, 1H), 4.87 (t ,1H, J =
11.0Hz), 4.65 (d, 1H, /= 11.0 Hz), 4.523 (dd, 1H, /=8, 13 Hz), 4.21(t, 1H, J=8.5
Hz), 4.03 (dd, 1H, J=3.5, 11 Hz), 3.8 (m ,1H), 3.76 (t, 1H, J = 6.5 Hz), 3.183 (m, 2H),
2.08 (s, 3H), 1.99 (s, 3H), 1.51-1.44 (m, 6 H)
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[Fig. 1]
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[Fig. 2]
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[Fig. 3]
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[Fig. 4]
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