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N\
TN e TS
AL
[0088] % % 7
X X
’ —F ’ ——cl
LT Lo
[0089] / ;owe d 4 9},
[0090] ool oo A A, ke 19 FetE
[0091] -l Z A %2 [g] =2 [1,2-b]oo] AF = -6,11-1]2(4a);
[0092] 5-(3-HEA Y)W [g] I &2 [1,2-b]ofe] A7 EH-6,11-T]2(4b);
[0093] S5-(4-MEA M =) M2 [g] 9] ZZ[1,2-b]ofo] 27 EH-6,11-T]-&(4c);
[0094] 5-(2,5-thel A=A )Ml = [g] 9 E 2 [1,2-b]ofo] 27 =7-6,11-T] 2 (4d) ;
[0095] 5-(4-vEdul =)z [g] 9] ER2[1,2-b]ofo] 27T -6,11-1]>(4e);
[0096] 5-(2-ZEA)HZE(g] v E2[1,2-bloto] A7 -6, 11-t] 2 (4f ) ;
[0097] 5-([1,1'-vfo] o d ]-4-7h )Wl 2= [g] 9 & & [1,2-b]o}o] A F] =7 -6,11-1] -2 (4g);
[0098] 5-(4-EF oMz )z (g]lFE&[1,2-b]oto] AaF| = -6,11-t]2(4h);
[0099] S-(4-F2 2l Ed)NE[g] 9 Z2[1,2-b]oto] A7 EH-6,11-1](4i);
[0100] S5-(4-BRERulxd) Nz [g] Y ER2[1,2-b]oto] 27 EH-6,11-t]>(4]);
[0101] 5-(F-2-7h )il [g] 9 Z2[1,2-b]oto] 27 -6, 11-T] 2 (4k) ;
[0102] S-opAlE Ml x[g] 9 &2 [1,2-b]ofe] 2T E-6,11-T](41);
[0103] 5-WlZzU-7-slo] =AM X [g] 9] & 2 [1,2-b]o}o] &~ F] =5/ -6,11-T]2 (4m);
[0104] 5-HZzA-7-HEA M2 [g] 9] =2 [1,2-b]o}o] 27 E & -6,11-T (4n);
[0105] S-AlFAFER[1,2-b]oto] AT E/-6,9-1=(40);
[0106] 5-(4-F2 2 EY)T S 2[1,2-b]ofo] AFEH-6,9-t]2(4p);
[0107] -2 -8-HEA R EZ[1,2-b]o}o] 2 F H@-6,9-T] 2 (4q);
[0108] 5-HZ2A-7-MEA H E2[1,2-b]o}o] 427 E#-6,9-1]2(4q" );
[0109] 5-(4-ZF =M zd)-8-vEA M EZ[1,2-b]olo] 27 EH-6,9-1] & (4r);
[0110] 5-(4-F 222 Y)-8-HEA T ZZ[1,2-b]o}o] A7 EH-6,9-1]2(4s);
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[0111]
[0112]
[0113]
[0114]
[0115]
[0116]
[0117]
[0118]
[0119]
[0120]

[0121]

[0122]

[0123]
[0124]
[0125]

[0126]

[0127]

[0128]
[0129]

[0130]

S=S01 10-2421065

8-t ZEA]-5-(4-H| EA N2 Y )T ZZ[1,2-b]ofo] AFAEAU-6,9-1] & (4t);
-

5-(2-UZEL)-8-rS5A 9 ER[1,2-b]ofo] 2] =

-6,9-t]2(4u);
5-M % -7 8-Tho| W BEA| T Z 2 [1,2-b]olo] AFEA-6,9-1] & (4v);
11-H 2 LA EY A = [7,6-g] A=A -5,12-1]2 (4w) ;

-l Z U ET A (6, 7-g] AUZEH-5,12-T] > (4x);

g
E,
BN
e
o
o
Sy
>
o
f
fu
=
Do
o
o
3
ji

#-6,9-t]>(4y);
5-HlZY-8-REZg w922 [1,2-b]olo] A EA-6,9-T] 2 (4z2);

S-HlFY-7T-EEY A FZ2[1,2-b]ofo] &F=H-6,9-t] (42" );

2-H 2R -5-(4-HEANAN 2N Z[g] 9] ZS2[1,2-b]ofo] A2FEH-6,11-t] 2 (4aa);
2-H 2R -8-HEA|-5-(4-HEANZ L) I Z2[1,2-b]o}o] 27 EH-6,9-t] = (4ab);
o e 5-(4-H| FA MY )-6,11-t}o] & 46, 11-tfolslo| =2l = [g] 9] &2 [1,2-b]olo]| T EH-2-F7t A H | E(4a

o 8- 5 4] -5~ (4- v 5 4| W1 221 )6, 9-Th o] & 4:-6, 9-Tho] sFo] £ 23] B2 [1,2-blee] 4:7) e -2-7H A el o] E (4a
d);

S-(4-vEA M) -12-H el [g]H EZ[1,2-b]oto]| ~F =H-6,11-1=2(5);
5-#l % -8,9-tho| | € -6a, 7,10, 10a-E| Eg}elo]| 2wl % [g] F &2 [1,2-b]o}o] A F =& -6,11-T & (7);
5-lZ Y-8, 9-tho| Ml = [g] ¥ E 2 [1,2-b]oto] 2 FEH-6,11-1]>(9); 1 3}gHEo|t}.

1o EAIE mish gol, UEEAN =T 3 HFES ol §3te] 49 3
FEAE AXT & gou, of dol WHHE AL ohnh,
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[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

SE=506 10-2421065

A elEfstr] flste] AlTHE AL ¥, 7] Aol osf 2 o] o] A= AL ot
<AAA 1> BFHEY ZE2AA FA4 B

O OHC.__ e
o \Q base N
| + N = S N—7
X L solvent, time (h)
Ph temperature (°C)
o © © 67 pn
3a 4a
UEZEFA= (27 mg, 0.17 mmol, 1.2 B%) % 3a (30 mg, 0.14 mmol, 1 BF%)e] E3=o] 23¥ EtOH (2.5m
Lol TEA (1 B & A=A Artsiglet. 7FEdES AF&3te] 80 CollA 6 AZF Bt wwkeh & ghg =3}
e Aeow WAAAY. JAES F9 odeta, #itow AFstal, AxAA A aAE F559
EtOH o Fefel] Holole AAES F5317] A8, AdE st sFA7]aL vAA &S dgrta 2+
AzntETH (EtOAc/FAF = 1 @ 5)E AAsle] F7Fo] AAE 4085 F53AT. &2 86 % (AN 114, 42

mg) ATt
o3} o] 27Ut skt

3a (1 g, 4.695 mmol), UYZEF= (1.2 @), E Et3N (1 SFF)o] 23E EtOH (20 m S 80 CollA
(e}

10 AJZE &¢h wRk 3 & wkg EgEs 0 T2 34T, Ades 59 of¥fstar, 3t (20 ) o= Al
stal Axz=AA A 34 (75 95 F5S3A Aekstell sFA71AL vAA Folzs Hegpd 24 A

o
EultEady (A2 / EtOAc / CHCl, = 10 @ 1 @ 2)2 AAE] F7Fe] ABAE 4a (10%)E 5 sFvr. 3k
TE2 85 % (A4 1A, 1.4 g)rt.
7] e 19] W oz sty AAlde] SEES

_/;:
AEA-6,11-YL (4a)

2o
Q
_l%

Off

-

<AA 2> 5-llZAdME[g]FEZ][1,2-b]o}o]

B>

0O

N/

4a

Red solid (42 mg, 86%); mp: 233-234 ° C; Ry = 0.3 in 33% EtOAc in hexane; H NR (400 MHz, CDCls) 6

8.62 (s, 1H), 8.37 (d, J=7.8 Hz, 1H), 8.15 (d, J=7.7 Hz, 1H), 7.93 (d, J = 8.1 Hz, 20), 7.79 (t, J
=7.5Hz, IH), 7.72 (t, J=7.5Hz, 1H), 7.64 (t, J=7.4 Hz, 1H), 7.49 (t, J = 7.6 Hz, 2H), 7.29 (d,

J=2.1Hz, 1), 7.08 (d, J = 4.0 Hz, 1H), 7.05 - 7.00 (m, 10); C{H} NMR (100 MHz, CDCls) & 191.3,
182.0, 181.0, 137.2, 134.9, 134.8, 134.7, 134.6, 134.1, 134.0, 133.2, 129.5, 128.7, 127.6 , 121.6,
121.0, 119.8, 117.5, 115.5, 109.7; HRMS (ESI-QTOF) m/z [M+H]+ caled for CyHiuNOs 352.0968, found
352.0970.

<AA ] 3> 5-(3-HEANZ)ANZ[g]HEZ[1,2-b]lolo]A2AEE-6,11-T]2 (4b)

OMe
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[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

S=501 10-2421065

Red solid (39 mg, 73%); mp: 284-285 ° C; Ry = 0.3 in 35% EtOAc in hexane; H NR (400 MHz, CDCls) 6

8.61 (s, 1H), 8.37 (d, J=7.6 Hz, 1H), 8.16 (d, J = 7.6 Hz, 1H), 7.80 (t, J=7.4 Hz, 1), 7.72 (t, J
= 7.4 Hz, 1H), 7.64 (s, M), 7.34-7.27 (m, 3H), 7.18 (d, J = 7.3 Hz, 1H), 7.07 (s, 1H), 7.02 (d, J =

2.2 Hz, 1H); "C{H} MMR (100 MHz, CDCly) & 191.0, 182.0, 180.9, 160.5, 137.1, 136.1, 134.8, 134.6,
134.1, 134.0, 133.1, 130.5, 127.6, 121.6, 121.5, 121.4, 120.9, 119.8, 117.4, 115.5, 112.3, 109.6,
55.6; HRMS (ESI-QTOF) m/z [M+H] caled for CoHNO, 382.1074, found 382.1076.

<AAd 4> 5-(4-MEAANZY)AZ[g]FEZ[1,2-b]o}o] A A EH-6,11-t2 (4¢)

OMe

Yellow solid (47 mg, 88 %); mp: 203-205 ° C; R; = 0.3 in 35% EtOAc in hexane; 'H NMR (400 MHz, CDCl3)

§ 8.61 (s, 1H), 8.37 (d, J=7.7 Hz, 1H), 8.17 (d, J = 7.6 Hz, 1H), 7.89 (d, J = 8.1 Hz, 2H), 7.79
(t, J=74Hz, 1), 7.72 (t, J=7.5Hz, 1H), 7.30 (s, 1H), 7.07 (d, J = 3.6 Hz, 1H), 7.02 (d, J =

2.7 Hz, 1), 6.95 (d, J = 8.5 Hz, 2H), 3.86 (s, 3H); C{H} NMR (100 MHz, CDCl,) & 189.8, 182.0,
181.2, 165.0, 137.6, 134.8, 134.5, 134.3, 134.0, 133.1, 131.2, 128.0, 127.6, 121.5, 121.1, 119.7,
117.6, 115.2, 114.8, 109.6, 55.8; HRMS (ESI-QTOF) m/z [M+H]+ calcd for CyHiNO, 382.1074, found
382.1072.

<A A& 5> 5-(2,5-to|HIEAMZA)AZ [g]FEZ[1,2-b]o}o]AF=H-6,11-T)2 (4d)

Red solid (36 mg, 62%); mp: 237-239 ° C; Ry = 0.3 in 35% EtOAc in hexane; 1H NMR (400 MHz, CDCl3) &

8.53 (s, 1H), 8.36 (d, J=7.4 Hz, 1H), 8.18 (d, J = 7.4 Hz, 1H), 7.86 (s, 1H), 7.77 (t, J = 7.1 Hz,
M), 7.71 (t, J=7.2 Hz, 1H), 7.28 (s, 1H), 7.19 - 7.11 (m, 1H), 7.00 (d, J = 12.8 Hz, 2H), 6.81 (d,

J = 9.0 Hz, 1H), 3.92 (s, 3H), 3.19 (s, 3H); C{H} MR (100 MHz, CDCl,) & 188.8, 182.3, 181.4,
154.9. 154.4, 141.4, 134.9, 134.4, 134.3, 133.9. 133.0, 127.5. 124.9, 123.9. 121.4, 120.4, 119.2,
116.8, 114.5, 113.4, 113.2, 109.1, 56.71, 56.02; HRMS (ESI-QIOF) m/z [M+H]  caled for CysHyNO

412.1179, found 412.1183.
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[0162]

[0163]

[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

S=S35 10-2421065

<AAld 6> 5-(4-HEANZA)NZ [g]FHEZ[1,2-p]o}o] AFAEH-6,11-H2 (de)

Dark solid (48 mg, 94 %); mp: 239-241 ° C; Ry = 0.4 in 33% EtOAc in hexane; lH NMR (400 MHz, CDCl;) 6§

8.60 (s, 1H), 8.35 (d, J=7.7Hz, 1), 8.15 (d, J = 7.7 Hz, 1H), 7.81 (d, J = 7.8 Hz, 2H), 7.76 (d, J
= 7.6 Hz, 1H), 7.70 (t, J = 7.5 Hz, 1), 7.29 - 7.26 (m, 3H), 7.06 (d, J = 3.9 Hz, 1), 7.01 - 6.99

(m, 1H), 2.41 (s, 3H); 1"))C{lH} NMR (100 MHz, CDCl;) & 190.9, 182.0, 181.1, 146.0, 137.4, 134.8, 134.5,
134.2, 134.0, 133.1, 132.4, 130.2, 130.2, 128.9, 127.6, 121.5, 121.0, 119.7, 117.5, 115.3, 109.6,
22.0; HRMS (ESI-QTOF) m/z [M+Na]+ calcd for CauH;sNNaOs 388.0944, found 388.0947.

<AAd 7> 5-(-UZEL) AR [g] 9 2 E[1,2-b]olo)| 2 =3-6,11-H2 (4f)

O
Za e
s N-Z
O
4f

Red solid (51 mg, 90 %); mp: 242-243 ° C; Ry = 0.4 in 35% EtOAc in hexane; 'H NMR (400 MHz, CDCl3) &

8.63 (s, 1H), 8.33 (s, 1H), 8.27 (s, 1H), 8.21-8.04 (m, 2H), 7.99 (d, J = 6.67Hz, 1H), 7.88 (d, J =
5.7 Hz, 1H), 7.85-7.70 (m, 2H), 7.67 (s, 1H), 7.59 (s, 1H), 7.48 (s, 1H), 7.33 (s, 1H), 7.08 (s, 1H),

7.01 (s. 1D;: “c{'H} MR (100 MHz, CDCls) & 191.2, 181.9, 181.0, 137.3. 136.5. 134.7, 134.5. 134.1,
133.9, 133.2, 132.7, 132.4, 130.8, 129.8, 129.6, 129.3, 128.0, 127.5, 127.1, 123.6, 121.6, 121.0,
119.8, 117.5, 115.6, 109.6; HRMS (ESI-QTOF) m/z [M+H] caled for CoHNOs 402.1125. found 402.1124.

<AANd 8 5-([1,1'-Hlolwd 14-7tR D )= [g]H EZ[1,2-b]o}o] AAEH-6,11-1 2 (4g)

Red solid (57 mg, 97%); mp: 260-262 ° C; Ry = 0.4 in 35% EtOAc in hexane; 'H MR (400 MHz, CDCls) &

8.63 (s, 1H), 8.38 (d, J=7.0 Hz, 1H), 8.17 (d, J = 7.0 Hz, 1H), 8.00 (d, J = 7.2 Hz, 2H), 7.79 (d, J
=7.0Hz, 1H), 7.70 (d, J=7.3 Hz, 3H), 7.59 (d, J = 6.5 Hz, 2H), 7.44 (d, J = 6.7 Hz, 2H), 7.40 (d,

J =65 Hz, 1), 7.34 (s, 1), 7.09 (s, 1), 7.04 (s, 1H): "CCH} NMR (100 Mz, CDCls) & 190.9,
182.1, 181.0, 147.5, 139.7, 137.2, 134.8, 134.6, 134.1, 134.0, 133.6, 133.2, 129.3, 129.1, 128.6,
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[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

[0178]

[0179]

S=S35 10-2421065

128.2, 127.6, 127.4, 121.7, 121.0, 119.8, 117.5, 115.5, 109.7; HRMS (ESI-QTOF) m/z [M-I-H]+ calcd for
ngHmNOg 428.1281 y found 428.1283.

<AAld 9> 5-(4-FEF 2 )X [g] | E2[1,2-b]olo] AFEH-6,11-H =2 (4h)

Red solid (50 mg, 96 %); mp: 229-231 ° C; Ry = 0.4 in 30% EtOAc in hexane; 'H MR (400 MHz, CDCls) &

8.59 (s, 1M), 8.34 (d, J=7.7 Hz, 1H), 8.13 (d, J= 7.6 Hz, 1H), 7.97 - 7.90 (m, 2H), 7.78 (t, J =
7.4 Hz, M), 7.71 (t, J= 7.4 Hz, 1H), 7.26 (s, 1H), 7.15 (t, J = 8.2 Hz, 2H), 7.07 (d, J = 3.8 Hz,

M), 7.02 (s, 1H); "CCH} MMR (100 MHz, CDCly) & 189.7, 182.0, 180.9. 168.0, 165.4, 136.6, 134.7,
134.6, 134.0, 133.2, 131.5, 131.4, 127.6, 127.5, 121.7, 120.9, 119.9, 117.3, 116.9, 116.7, 115.5,
109.7; HRMS (ESI-QTOF) m/z [M+H]+ caled for Cy3HisFNO; 370.0874, found 370.0873.

<AA 4 10> 5-(4-F2= W) ANZ[gHAS=2[1,2-blo}ol A2AEA-6,11-0] (4i)

Red solid (34 mg, 63 %); mp: 262-264 ° C; R; = 0.4 in 30% EtOAc in hexane; lH NMR (400 MHz, CDCls) &

8.62 (s, 1), 8.37 (d, J=7.7 Hz, 1H), 8.15 (d, J = 7.7 Hz, 1H), 7.86 (d, J = 8.5 Hz, 2H), 7.81 (td,
J=75, 1.2Hz, W), 7.73 (td, J =7.6, 1.1 Hz, 1H), 7.46 (d, J = 8.7 Hz, 2H), 7.27 (d, J = 2.5 Hz,

M), 7.09 (d, J = 3.7 Hz, 1H), 7.06 - 7.01 (m, 1H); C{H} NMR (100 MHz, CDCI,) & 190.1, 182.1,
180.9, 141.3, 136.5, 134.8, 134.7, 134.1, 134.0, 133.4, 133.2, 130.0, 129.9, 127.7, 127.6, 121.8,
121.0, 120.0, 117.3, 115.7, 109.8; HRMS (ESI-QIOF) m/z [MHI] caled for Coll;;CINO; 386.0578, found
386.0576.

<AAld 11> 5-(4-BE2ryxd)ix([g] I EZ[1,2-b]olo]2F&A-6,11-t2 (4j)

Yellowish red solid (54 mg, 90 %); mp: 274-275 ° C; R; = 0.4 in 30% EtOAc in hexane; 1H NMR (400 Mz,
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[0181]

[0182]

[0183]

[0184]

[0185]
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CDCly) & 8.59 (s, 1H), 8.35 (d, J = 7.7 Hz, 1H), 8.13 (d, J = 7.7 Hz, 1), 7.77 (d. J = 8.2 Hz, 3H),
7.71 (t, J=7.5Hz, 1), 7.62 (d, J = 8.3 Hz, 2H), 7.26 (s, 1), 7.08 (d, J = 3.9 Hz, 1), 7.05 -
6.99 (m. 1H); C{H} MMR (100 MHz, CDCly) & 190.3, 182.1, 180.8, 136.4, 134.8, 134.7, 134.1, 134.0,

133.7, 133.2, 132.8, 130.1, 130.0, 127.7, 127.6, 121.8, 120.9, 119.9, 117.3, 115.7, 109.8; HRMS (ESI-
QTOF) m/z [M+H]+ caled for CysHisBrNOs 430.0073, found 430.0072.

<AAd 12> 5-(FF-2-FtRn )l Z[g]FHEZ[1,2-b]o}o| A2AEA-6,11-0] (4k)

(0]
= N
s N/
OO \o
4k %

Red solid (43 mg, 91 %); mp: 249-251 ° C; R = 0.4 in 30% EtOAc in hexane; 1H NMR (400 MHz, CDCls) &
8.57 (s, 1), 8.33 (d, J = 7.0 liz, 1), 8.16 (d, J = 7.0 lz, 1), 7.83-7.66 (m, 2H), 7.60 (s, 1II),
7.41 (s, 1), 7.26 (s, 1), 7.11-6.98 (m, 2H), 6.58 (s, 11); C{H} NMR (100 MHz, CDCl,) & 182.1,
180.9, 178.5, 151.7, 148.1, 135.5, 134.7, 134.6, 134.1, 134.0, 133.2, 127.6, 122.0, 120.9, 119.7,
119.6, 117.3, 115.8, 113.1, 109.7; HRMS (ESI-QTOF) m/z [M+H]+ caled for CoH;sNO, 342.0761, found
342.0761.

<A 4 13> 5ol P ZE[g]HEZ[1,2-plo}ol A2AEA-6,11-0L (41)

(0]
= —
N7
(0]
(@)
4]

Brown solid (28 mg, 70 %); mp: 203-205 ° C; Ry = 0.4 in 30% EtOAc in hexane; 'H MR (400 MHz, CDCl3) &
8.50 (s, 1), 8.35 (d, J = 6.6 Hz, 1), 8.27 (d, J = 6.8 Hz, 1), 7.85 - 7.74 (m, 2H), 7.40 (s, 1H),
7.09 (s, 1), 7.05 (s, 1H), 2.75 (s, 30); C{H} NMR (100 MHz, CDCls) & 198.5, 182.6, 180.9, 138.8,

134.9, 134.7, 134.1, 133.2, 127.7, 127.5, 121.5, 120.9, 119.9, 116.5, 113.6, 109.8, 30.1; HRMS (ESI-
QTOF) m/z [M+H]+ caled for CigHpNOs; 290.0812, found 290.0814.
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[0187]

[0188]

[0189]

[0190]

[0191]

[0192]

[0193]
[0194]
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<HAld 14> -z L-7-3to| EFA M [g] ] ER[1,2-b]oto]&AEY-6,11-H 2 (4m)

(0]
= N

s N/

OH 0 7 pn

4dm

Red solid (27 mg, 53%, brsm 69%); mp: 245-247 °
CDCl3) &

C: Ry = 0.3 in 30% EtOAc in hexane; 1H NMR (400 Miz,
13.06 (s, 1H), 8.64 (s, 1H), 7.91 (d, J = 7.6 Hz, 2H), 7.66 (d, J = 1.2 Hz, 2H), 7.61 (d, J
= 8.1 Hz, 1H), 7.49 (t, J = 7.8 Hz, 2H), 7.33-7.27 (m, 2H), 7.12 (d, J = 4.1 Hz, 1H), 7.06-7.03 (m,
1H); “C{H} MR (100 MHz, CDCl;) & 191.0, 186.5, 181.4, 163.1, 137.4, 136.6, 134.9, 134.8, 134.1,
133.1, 129.5, 128.7, 124.5, 121.8, 120.5, 120.1, 119.6, 118.1, 117.4, 115.2, 110.5; HRMS (ESI-QTOF)
m/z [M+H]+ calcd for CysHiuNOs 368.0917, found 368.0918.

<AA]o 15> 5-HIxL-7-HEA MR [g]HEZ[1,2-b]ole] 2F=H-6,11-12 (4n)

]

ZaN—
P

OMe O o > Ph
4n

Red solid (52 mg, 97%); mp: 236-238 ° C; Ry = 0.2 in 30% EtOAc in hexane; 1H NMR (400 MHz, CDCl3) &

8.56 (s, 1H), 8.03 (d, J=7.7 Hz, 1), 7.90 (d, J = 7.6 Hz, 2H), 7.72 (t, J = 8.1 Hz, 1H), 7.60 (t, J
= 7.3 Hz, ), 7.46 (t, J=7.6 Hz, 2l), 7.32-7.19 (m, 2H), 7.04 (d, J = 3.7 Hz, 1), 6.98 (d, J = 2.8
Hz, 1H), 3.91 (s, 3H); C {H} NMR (100 MHz, CDCly) & 191.4, 181.3, 181.2, 161.0, 137.0, 136.7,
135.5, 135.0, 134.4, 133.1, 129.3, 129.3, 128.9, 122.1, 121.0, 120.6, 120.1, 119.5, 117.8, 117.4,

117.3, 109.2, 56.7; HRMS (ESI-QTOF) m/z [M+H]+ calcd for CauHgNO, 382.1074, found 382.1074.

<AAd 16> 5-llZAFHE2[1,2-b]o}o] 2FA=E-6,9-t)L (4o)

@)
= N
N7/
OO Ph
40

3a (30 mg, 0.14 mmol) % 1,4-MZF= (2.5 F&FH)o] E3H CHCN (7 mL) EFEo EtaN (1 F=)S 229
% 1

A A7VEEAT. Aol 20 A%t



[0195]

[0196]
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[0199]

[0200]

[0201]
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A & & (3AF ¢ BtOAc ¢ CHCL, = 3 ¢ 1 @ 2)5 2zt A7) &9 Fd ofdste 54 Eeed
AASIG. ARE JgelA FFAA MAZA Fies F58aL, olf A ARvEIHY (I3 ¢ EtOAc
CHCl, = 6 1 1 @ 2)& AAB 405 AN A ZA F53kAct (28 mg, 67 %). mp: 238-239 ° C; R = 0.4 in

30% EtOAc in hexane; " NMR (400 MHz, CDCl;) & 8.37 (s, 1H), 7.86 (d, J = 7.5 Hz, 2H), 7.64 (t, J =

7.0 Hz, 1), 7.48 (t, J=7.5Hz, 2H), 7.12 - 6.93 (m, 4H), 6.83 (d, J = 10.4 Hz, 10); C{H} NMR (100
MHz, CDCls) & 190.9, 183.3, 182.4, 141.1, 139.7, 136.9, 134.9, 134.7, 132.8, 129.4. 128.8, 128.7.

121.2, 120.0, 119.7, 117.9, 114.5, 110.4; HRMS (ESI-QTOF) m/z [M+H]+ caled for CyHpNO; 302.0812, found
302.0812.

<AA A 17> 5-(4-F22ARY)FYE2[1,2-b]o}o] 2 FAE-6,9-t)L (4p)

Red Solid (19 mg, 46%); mp: 239-241 ° C: Ry = 0.3 in 25% EtOAc in hexane; H NMR (400 MHz, CDCls) &
8.39 (s, 1), 7.80 (d, J = 7.11Hz, 2H), 7.46 (d, J = 7.1 Hz, 2), 7.26 (s, 1H), 7.08 (d, J = 3.5 liz,
1), 7.07-7.01 (m, 2H), 6.85 (dd, J = 10.4, 1.8 Hz, 1H); C{H} NMR (100 MHz, CDCly) & 189.8, 183.4,
182.3, 141.5, 141.3, 139.7, 136.2, 133.2, 132.8, 130.0, 129.9, 121.4, 120.0, 119.9, 117.8, 114.7,
110.6; HRMS (ESI-QTOF) m/z [MHI]™ caled for CiollnCINO; 336.0422, found 336.0421.

<AAd 18> 5-MNEL-8-HFAIHEZ[1,2-b]o}o] 2FEH-6,9-12 (4q) E 5-HXL-7-HEAFHEZ[1,2-b]o}
o]AFAE-6,9-tL (40" )

40 (0.14 mmol)<} TEA (2 BeF)o] 23w MeOH (2 mL) £NS 80 ColA 12 A|7F F9F 714 8 & ukg
ES Adeor YAy 7 st FFAIFAT. uAHA FdES 30 % EtOAco] EgH Ak &
2y asntEadyz gAskel 3 1 19 MER 4q % 48 44 RARA (42 ng, AA 91 HF5
1

CH NMRS] 23 grell olsll AA). 4q "ol ek ~FEH dolH= EFE25E 755U

MeO e

s N7

OO Ph

4q

Red solid (44 mg, 94%); mp: 210-213 ° C; Ry = 0.2 in 30% EtOAc in hexane; H NIR (400 MHz, CDCls) &
8.45 (s, 1), 7.85 (d, J=7.8Hz, 20), 7.62 (t, J=7.1Hz, 1), 7.46 (t, J=7.5Hz, 2l), 7.26 (s,

). 7.05 (d, J = 4.0 Hz, 1H), 6.96 (d, J = 2.8 Hz, 1H), 6.06 (s, 1H), 3.86 (s, 30); "CUH} NMR (100
MHz, CDCly) & 191.0, 183.1, 177.4, 162.6, 135.8, 134.9, 134.6, 132.8, 129.3, 129.3, 128.6, 128.6,
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[0203]

[0204]

[0205]

[0206]

[0207]

[0208]

[0209]
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122.0, 119.5, 119.2, 118.3, 114.4, 111.3, 110.8, 56.7; HRMS (ESI-QTOF) m/z [M+H]+ calcd for CyHiuNO,
332.0917, found 332.0922.

2=

N/
MeO N

OO Ph

4q9'

Red solid (31.5 mg, 68%); Ry = 0.2 in 40% EtOAc in hexane; H NR (400 MHz, CDCl3) & 8.34 (s, 1H),
7.84 (d, J=7.61Hz, 21, 7.62 (t, J=7.4Hz, 1), 7.47 (d, J=7.3 Hz, 21), 7.26 (s, 1H), 7.01 (d, J
= 3.9 Hz, 1), 6.98 (d, J=2.8 llz, 1), 6.25 (s, 1), 3.83 (s, 30): C{H} NMR (100 MHz, CDCly) &
190.8, 182.6, 178.3, 161.3, 134.8, 134.7, 132.8, 129.4, 128.7, 122.0, 120.3, 120.3, 119.7, 117.5,
112.6, 112.5, 110.8, 109.8, 56.6; HRMS (ESI-QTOF) m/z [M+H]+ caled for CyoHuNOs 332.0917, found
332.0911.

<AA ] 19> 5-(4-EF 22 Y)-8-SAAEZ[1,2-p0bo] &7 U-6,9-T)2 (4r)

(0]

MeO. A

Red solid (45 mg, 93 %); mp: 260-262 ° C; Ry = 0.2 in 40% EtOAc in hexane; 'H NMR (400 MHz, CDCls) &
8.45 (s, 1H), 7.94 - 7.82 (m, 2H), 7.25 (s, 1), 7.14 (t, J = 8.1 Hz, 2H), 7.06 (d, J = 3.2 Hz, 1H),
6.98 (s, 1H), 6.06 (s, 1H), 3.87 (s, 30); C {H} MR (100 MHz, CDCl,) & 189.5, 183.1, 177.3, 167.9,
165.4, 162.7, 135.3, 132.8, 131.5, 122.1, 119.6, 119.2, 118.2, 116.8, 116.6, 114.4, 111.3, 110.9,
56.8; HRMS (ESI-QTOF) m/z [M+H]+ caled for CyHsFNO, 350.0823, found 350.0827.

<AAd 20> 5-(4-22RAEA)-S-HFAIHER[1,2-b]o}o|£FAEL6,9-1 (4s)

Red solid (38 mg, 74 %); mp: 267-269° C; Ry = 0.2 in 40% EtOAc in hexane; H NWR (400 MHz, CDCly) &
8.46 (s, 1), 7.79 (d, J = 7.5 Hz, 21), 7.44 (d, J = 7.6 Hz, 2H), 7.25 (s, 1), 7.07 (s, 1), 6.98 (s,
1), 6.06 (s, 1), 3.88 (s, 31); C{H} NMMR (100 MHz, CDCl;) & 189.9, 183.1, 177.3, 162.7, 141.2,
135.1, 133.4, 132.9, 129.9, 129.8, 122.1, 119.6, 119.2, 118.1, 114.6, 111.2, 110.9, 56.8; HRMS (ESI-
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[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

SE=506 10-2421065
QTOF) m/z [M+H]+ calcd for CyoH;sCINOs 366.0528, found 366.0530.

<AAld 21> 8-HEA-5-(4-HEAANZD)FHEZ[1,2-b]olo]2F=H-6,9-t] (4t)

Red solid (47 mg, 92 %); mp: 227-228 ° C; Ry = 0.2 in 40% EtOAc in hexane; 'H NMR (400 MHz, CDCl3) &
8.46 (s, 1), 7.83 (d, J = 8.1 Hz, 2H), 7.27 (s, 1H), 7.05 (d, J = 3.9 Hz, 1), 6.98-6.90 (m, 3H),
6.07 (s, 1H), 3.88 (s, 3H), 3.86 (s, 3H); C{H} NMR (100 MHz, CDCl,) & 189.5, 183.0, 177.5, 164.9,
162.5, 136.1, 132.7, 131.2, 128.0, 121.9, 119.4, 118.4, 114.7, 114.0, 111.5, 110.7, 56.7, 55.7; HRMS
(ESI-QTOF) m/z [M+H]+ calcd for CyHigNOs 362.1023, found 362.1027.

<AA A 22> 5-(2-UZEY)-8-HIEAFERZ[1,2-b]o}o] AFAEH-6,9-1L (4u)

)

MeO N

(0] l!
4u

Red solid (51 mg, 95 %); mp: 278-279° C; Ry = 0.2 in 40% EtOAc in hexane; H NR (400 MHz, CDCls) 6

8.50 (s, 1H), 8.16 (s, 1H), 8.10 (d, J = 8.4 Hz, 1H), 7.97 (d, J = 8.6 Hz, 1H), 7.89 (d, J = 8.2 Hz,
1), 7.81 (d, J = 8.1 Hz, 1H), 7.60 (t, J = 7.4 Hz, 1H), 7.50 (t, J = 7.4 Hz, 1H), 7.31 (s, 1H), 7.08

(d, J=23.9 Hz, 1), 7.00 - 6.93 (m, 1H), 6.05 (s, 1H), 3.86 (s, 3H); C{H} NMR (100 MHz, CDCl) &
191.1, 183.1, 177.5, 162.6, 136.5, 135.9, 132.9, 132.7, 132.5, 130.7, 129.8, 129.6, 129.3, 128.1,

127.2, 123.6, 122.1, 119.5, 119.4, 118.4, 114.5, 111.4, 110.8, 56.7; HRMS (ESI-QTOF) m/z [M+H]Jr calcd
for CyHieNO, 382.1074, found 382.1073.

<AAd 23> 5-AEA-7,8-THIFA TN ER[1,2-blobol 2AAFY-6,9-12 (4v)

O
MeO N
N
MeO N
OO Ph
4v

Red solid (20 mg, 40%, brsm 82%); mp: 191-193" C; Ry = 0.3 in 30% EtOAc in hexane; 1H NMR (400 MHz,
(DCly) & 8.35 (s, 1H), 7.85 (d, J =7.6 Hz, 2H), 7.62 (t, J= 7.4 Hz, 1), 7.47 (t, J = 7.7 Hz, 2H),
7.21 (d, J=2.7Hz, 1), 7.01 (d, J = 4.0 Hz, 1), 6.99 - 6.87 (m, 1H), 4.14 (s, 3H), 3.96 (s, 3H);
13C{lH} NMR (100 MHz, CDClz) & 190.9, 180.1, 179.3, 150.6, 148.6, 136.5, 134.8, 132.8, 129.4, 128.8,
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[0220]

[0221]

[0222]

[0223]

[0224]

[0225]

[0226]

[0227]
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120.8, 119.3, 119.0, 117.8, 113.4, 110.2, 61.5; HRMS (ESI-QTOF) m/z [M+H] caled for CuiNO; 362.1023,
found 362.1025.
<AAld 24> 11-AEYJAEHA=[7,6-g]FA=™-5,12-H2 (4w)

O
X \N/
o (@) Ph
4w

Red solid (37 mg, 76%); mp: 299-301 ° C; Ry = 0.2 in 40% EtOAc in hexane; H NIR (400 MHz, CDCls) &
9.10 (s, 1), 8.73 (s, 1), 8.47 (d, J = 7.2 Hz, 1H), 7.91 (d, J = 6.7 Hz, 2H), 7.65 (s, 2H), 7.50 (d,
J = 6.8 Hz, 2H), 7.31 (s, 1), 7.13 (s, 1H), 7.06 (s, 1H); C{H} NMR (100 MHz, CDCl:) & 190.9,
181.5, 179.4, 155.5, 150.2, 137.5, 135.9, 135.0, 134.6, 133.2, 131.3, 129.6, 129.3, 128.7, 128.1,
127.7, 120.6, 120.3, 118.0, 114.7, 110.5; HRMS (ESI-QTOF) m/z [M+1]" caled for CoHiN.0; 353.0921, found
353.0028.

<AA o 25> -HIZYAEZ A =[6,7-glAYEA-5,12-1)-& (4x)

Red solid (15 mg, 30%, brsm 78%); mp: 334-335 ° C; R; = 0.2 in 50% EtOAc in hexane; lH NMR (400 MHz,
DMSO-ds) & 9.69 (s. 1H), 9.45 (s. 1H), 8.69 (s. 1H), 7.93 (d. J = 6.9 Hz. 2H), 7.79-7.69 (m, 1H),
7.61-7.53 (m, 2H), 7.50 (s, 1H), 7.34 (s, 1), 7.18 (s, 10); C{H} NMR (100 MHz, DMSO-d;) & 190.4,

180.8, 178.9, 162.3, 157.7, 155.2, 136.1, 135.0, 134.1, 132.6, 129.5, 128.7, 126.6, 121.7, 121.1,
120.5, 118.2, 114.7, 110.9; HRMS (ESI-QTOF) m/z [M+H]+ calcd for CyHoNsOs 354.0873, found 354.0879.

<A Ao 26> 5-HlFZYU-8-HZA|HEE[1,2-b]o}o] AF E-6,9-UL (4y)

O

PhO N

NI

- O~ "Ph

4y

Red solid (39 mg, 70%); mp: 213-214 ° C; Ry = 0.2 in 20% EtOAc in hexane; lH NMR (400 MHz, CDCls) &

8.54 (s, 1), 7.84 (d, J =7.9 Hz, 21), 7.61 (t, J=17.0Hz, 1), 7.49 - 7.37 (m, 4H), 7.31-7.26 (m,
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[0228]

[0229]

[0230]

[0231]

[0233]

[0234]
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9H), 7.14-7.06 (m, 3H), 7.01 - 6.98 (m, 1H), 5.84 (s, 1H): C{H} NMR (100 MHz, CDCls) & 191.0,
183.1, 177.2, 162.7. 152.8, 136.0, 134.9, 134.7. 132.9, 130.5, 130.5, 129.4, 128.6, 126.8, 122.1,
121.2, 119.6, 119.4, 118.5, 114.8, 114.4, 111.0: HRMS (ESI-QTOF) m/z [MH]~ caled for CuHyNO,
394.1074, found 394.1076.

<AAd 27> 5-FZY-8-EEZFH =T EZ[1,2-blo}o| AFHAET-6,9-T2 (4z) ¥ 5-HFY-7T-EZI = EZ2[1,2-
blotolAHAEH-6,9-v= (42" )

40 (0.14 mmol)o] E3TFE CHiON (2 mL) 8Mol] mEF (0.28 mmol)S ALA AH7}atFTk. Ao 3 A7 =
T BUE U3 EUEE YD BN, 0§ 20ee] 20 ez gloe T A2kE
g2 AAste] 42" L 4z(6 : 19 HER HER B2 49 ng, dA F& 91 = F5}. = TLCAlA
szneh F4o] wrh,

S

s N/

= O~ "Ph

4z

Red solid (36 mg, 67%); mp: 194-196 ° C; Ry = 0.2 in 40% EtOAc in hexane; 1H NMR (400 MHz, CDCl3) &

8.32 (s, 1), 7.85 (d, J=8.2 Hz, 2H), 7.60 (t, J=7.4 Hz, 1H), 7.45 (t, J=7.2 Hz, 2H), 7.24 (s,
), 7.02 (d, J=3.9 Hz, 1H), 6.94 (dd, J = 2.6, 1.5 Hz, 1H), 5.91 (s, 1H), 3.85 (t, J = 4.2 Hz, 4H),

3.54 (d, J = 4.8 Hz, 4H); 13C{lH} NMR (100 MHz, CDCls) & 191.4, 181.7, 180.0, 155.1, 135.3, 134.5,
134.4, 132.9, 129.3, 128.6, 121.9, 121.1, 119.0, 117.8, 114.9, 113.5, 110.0, 66.6, 49.3; HRMS (ESI-
QIOF) m/z [M+H]+ caled for CusHigNsO, 387.1339, found 387.1339.

r/N\N N Y

Red solid (46 mg, 86%); mp: 181-182 ° C; Ry = 0.2 in 40% EtOAc in hexane; H NIR (400 MHz, CDCls) &
8.28 (s, 1), 7.86 (d, J =6.4 Hz, 20), 7.64 (d, J=5.9 Hz, 1), 7.50 (d, J = 6.8 Hz, 2H), 7.16 (s,

M), 6.94 (d, J = 4.3 Hz, 2H), 6.12 (s, 1H), 3.79-3.65 (m, 4H), 3.47-3.20 (m, 4H); C{H} NMMR (100
MHz, CDCly) & 191.2, 181.7, 181.1, 154.3, 137.5, 134.8, 132.9, 129.5. 128.9, 120.4, 119.3, 119.2,

116.9, 116.1, 115.2, 108.9, 66.4, 49.2; HRMS (ESI-QTOF) m/z [M+H]+ calcd for CysHNs04 387.1339, found

387.1339.
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<AAld 28> 2-B 2 R-5-(4-HEAAZA)NZ[g]FEZ[1,2-blo}o] 2FAEH-6,11-t2 (4aa)

Red solid (56 mg, 87%); mp: 234-235 ° C; Ry = 0.3 in 40% EtOAc in hexane; 1H NMR (400 MHz, CDCl3) &

8.50 (s, 1H), 8.36 (d, J=7.7 Hz, 1H), 8.16 (d, J = 7.6 Hz, 1H), 7.88 (d, J = 7.7 Hz, 2H), 7.80 (t, J
=7.5Hz, ), 7.74 (d, J = 7.6 Hz, 1H), 7.28 (s, 1H), 7.06 (s, 1H), 6.97 (d, J = 8.4 Hz, 2H), 3.87

(s, 3H); 13C{lH} NMR (100 MHz, CDCl;) & 189.2, 181.7, 180.9, 165.2, 138.8, 136.5, 134.7, 134.6, 134.3,

134.2, 133.3, 131.3, 127.7, 122.2, 119.9, 116.9, 115.4, 115.0, 111.0, 109.9, 55.8; HRMS (ESI-QTOF) m/z
[M+H]+ calcd for CauH;sBrNO; 460.0179, found 460.0181.

<A Ao 20> 2-H 2R -8 EA-5-(4-HEAHARAY)FHE2[1,2-b]o}o] 2 F &2-6,9-t]L (4ab)

Red solid (52 mg, 85%); mp: 253-255 ° C; Ry = 0.2 in 40% EtOAc in hexane; 1H NMR (400 MHz, CDCls) 6§
8.35 (s, 1H), 7.82 (d, J= 8.0 Hz, 2H), 7.26 (s, 1H), 7.05 (s, 1H), 6.95 (d, J = 8.0 Hz, 2H), 6.08 (s,
1H), 3.838 (s, 3H), 3.87 (s, 3H); 13C{lH} NMR (100 MHz, CDClz) & 188.9, 182.7, 177.4, 165.1, 162.3,
135.2, 133.0, 131.2, 127.8, 120.4, 120.2, 117.7, 114.9, 114.8, 111.9, 111.7, 109.4, 56.8, 55.8; HRMS
(ESI-QTOF) m/z [M+H]+ calcd for CyHisBrNOs 440.0128, found 440.0132.

<AAld 30> E5-(4-HEANZY)-6,11-t}0]| & 4-6,11-Troldlo| =2l F [g]H E 2 [1,2-b]olo] A2 A=A -2-7}
HEAFo|E (4ac)

Red solid (49 mg, 78%); mp: 313-315 ° C; Ry = 0.3 in 30% EtOAc in hexane; H NR (400 MHz, CDCls) 6

8.62 (s, 1H), 8.38 (d, J = 7.4 Hz, 1H), 8.17 (d, J = 7.5 Hz, 1H), 7.90 (d, J = 7.6 Hz, 2H), 7.87 -
7.78 (m, 1H), 7.76 (s, 2H), 7.44 (s, 1H), 6.97 (d, J = 8.0 Hz, 2H), 4.38-4.26 (m, 2H), 3.87 (s, 3H),

1.35 (t, J = 6.4 Hz, 30); "C{H} NMR (100 MHz, CDCl,) & 189.1, 181.7, 180.8, 165.2, 163.4, 137.9,
134.9, 134.6, 134.4, 134.2, 133.1, 131.3, 127.8, 125.6, 122.8, 122.4, 119.8, 117.0, 116.5, 115.0,
109.8, 61.2, 55.8, 14.5; HRMS (ESI-QTOF) m/z [M+H]' calcd for CyHyNOs 454.1285. found 454.1289.

_27_



[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

[0250]

[0251]

[0252]

[0253]

S=S35 10-2421065

<AAld 31> AE8-HFA-5-(4-HIFAMEU)-6,9-1}0]52-6,9-Tho| Slo| E2I EE[1,2-b]o}o] 27 =¥ -2-7}
EAdlE (4ad)

Red solid (44 mg, 73%): mp: 319-321 ° C: Ry = 0.2 in 30% EtOAc in hexane; H NMR (400 Miz, CDCly) &
8.46 (s, 1H), 7.84 (d, J=18.0 Hz, 2), 7.73 (s, 1), 7.41 (s, 1H), 6.95 (d, J = 8.8 Hz, 2H), 6.10 (s,
), 4.35-4.26 (m, 2H), 3.89 (s, 3H), 3.87 (s, 3H), 1.34 (t, J = 7.1 Hz, 30): C{H} NMR (100 Mz,
CDCl;) & 188.8, 182.5. 177.2, 165.1. 163.3, 162.4. 136.5, 132.7. 131.3, 127.9, 125.4. 123.0. 120.6.

120.5, 115.3, 114.8, 111.8, 110.8, 61.2, 56.8, 55.8, 14.5; HRMS (ESI-QIOF) m/z [M+H]+ calcd for
C24H2()N07 4341234, found 434.1234.

<A Al 32> 5-(4-HEA xR Y)-12-H ez [g]F EZ[1,2-b]o}o) AFEH-6,11-1 2 (5)

Red solid (34 mg, 61%); mp: 196-197 ° C; Ry = 0.4 in 30% EtOAc in hexane; 1H NMR (400 MHz, CDCl3) &

8.33 (d, J=7.8Hz, 1), 8.12 (d, J = 7.8 Hz, 1H), 7.89 (d, J = 8.2 Hz, 2H), 7.78 (t, J = 7.6 Hz,
M), 7.68 (t, J=7.5Hz, 1H), 7.26 (s, 1H), 7.14 (d, J = 4.1 Hz, 1H), 7.00 - 6.89 (m, 3H), 3.85 (s,

30), 3.11 (s, 3H); 13C{lH} NMR (100 MHz, CDCls) & 189.9, 183.4, 182.7, 164.7, 137.3, 136.7, 136.3,
134.7, 134.6, 133.4, 133.3, 131.1, 128.2, 127.5, 127.1, 118.7, 118.0, 117.6, 116.4, 114.8, 108.8,
55.7, 18.0; HRMS (ESI-QTOF) m/z [M+H]+ caled for CysHisNO, 396.1230, found 396.1229.

<AAd 33> 5-HMFY-8,9-ttolwWE-6a,7,10,10a-ElE&3lo| =2l X [g]H EE[1,2-b]o}o| 2F&H-6,11-0L2
(7

40 (0.14 mmol) ¥ 2,3-tholWE-1,3-FElT)dl (2 I,
18 AJZF ot wwke & A ow YZhAZTH. A
33t (51 mg, 96 %).

A

Py

0.28 mmol)o] 33 EtOH (2 mL) &AL 60 Col
S oAFsta ditoz At 78 FA TAEZA F

N
e
il
By

Yellow solid (51 mg, 96%); mp: 200-201 ° C; Ry = 0.3 in 30% EtOAc in hexane; lH NMR (400 MHz, CDCl3) 6§
8.34 (s, 1H), 7.84 (d, J=7.6 Hz, 2H), 7.63 (t, J=7.2 Hz, 1), 7.47 (t, J=7.5Hz, 20), 7.26 (s,
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[0265]
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M), 7.01 (s, 21), 3.32-3.35 (m, 2H), 2.58 - 2.32 (m, 21D, 2.21 - 1.94 (m, 2I), 1.62 (s, 3H). 1.58 (s.
3m); “C{H} NMR (100 MHz. CDCly) & 191.4, 135.7, 134.9, 134.7, 133.2, 129.4, 128.6, 123.5. 121.2,

120.6, 119.5, 116.8, 108.5, 47.2, 46.6, 30.7, 30.3, 19.1, 19.0; HRMS (ESI-QTOF) m/z [M+H]+ caled for
CostaNOs 384.1594, found 384.1591.

<AAd 34> -l ZI-8,9-TholmE Wz [g]HER[1,2-b]o}o] AFA=H-6,11-H 2 (9)

3a (0.14 mmol), 8 (1.2 ¥%) Z Egodoldl (2 F&)o] xgH EtOH (2 mL) §A& 70 CollA 5 Al &<
WRkeE & whg EES FFAI7IAL, 20 % EtOAcE X Fste A& uE AMEEte, §EE ol &% ZE A=

7
ntEZ Vol o8l GAlste] 95 Xﬁ.%‘ A A 53T (50 mg, 94 %).

0]

=N
s N7

© O~ "Ph

9

Yellow solid (50 mg, 94%); mp: 299-300 ° C; Ry = 0.3 in 30% EtOAc in hexane; lH NMR (400 MHz, CDCl3) §
8.56 (s, 1H), 8.07 (s, 1H), 7.92 (d, J = 8.0 Hz, 2H), 7.88 (s, 1H), 7.62 (t, J= 7.4 Hz, 1H), 7.47 (t,

J=7.5Hz, 3H), 7.03 (d, J = 3.8 Hz, 1H), 7.01 - 6.96 (m, 1H), 2.40 (s, 3H), 2.33 (s, 3H): C{H}
NMR (100 Mz, CDCls) & 191.4, 182.1, 181.2, 144.7, 144.0, 136.9, 135.0. 134.6, 133.1, 132.7. 132.0,

129.4, 128.6, 128.5, 121.3, 119.5, 117.2, 115.8, 109.3, 20.4, 20.3; HRMS (ESI-QTOF) m/z [M-I-H]+ calcd
for C25H18N03 380.1281 y found 380.1280.

A 1. AESH Hr 3y € =4

ME 54 A4 (Cytotoxicity assay)

CellTiter 96® AQueous One Solution A|E F2] ¥4 7]E (Promega)E MIS #4jo] Abg3lt}h. PC-3 ¥ CAL-27
HEE 2% FBSE gfal vk wixel 7 1.0¢10°0) W2 06-9 M wek Zejo|Eo] BFarl. s
S 24 AZknie) 72 AIZE BoF HEEEAh. MIS €98 7} Ao A83ka 1 Az 5k alekith. 490 nmel| 4] <]
&34 == Infinite M200 vlola R ZHolE Y (Tecan)E AHE3dte] HAHJT. AAE 3 3] WH&Esla BE
bolBl S W + SEMO.® A3

Al 23 HF Ax A4 (In vitro scratch wound assay)

PC-3 & CAL-27 AIEE 96-U Z#o]Eo A uidkale] 100% g-Fol =3t A 293 w57 s 96-9
47 A Z7](MI: Essen BioScience)7} AREHATE. A AAY %=, 7z 4& F 4 WA= 2 3] AHsaL 2%
FBS7} REH wieF wix| e} A wjdstsdet. el o]n A= IncuCyte ZOOM (Essen BioScience, MI)<S AF&3}
o ZQFAL, A Aol WEES IncuCyte AZE ]2 FA4H A},

Caspase-3 &4 4 (Caspase-3 activity assay)

PC-3 & CAL-275 96-4 wl¢f Zzo]Ed] AlQste] tieF 30 % 7ol ZEAHT. Al sgES

A 2] 8k At ﬂ“HVFQIHWJﬂ*#XHBﬂ !, NucView 488 H=i= Caspase-3 AIAIE {3l Lo
E &% 294 (PBOE diAstar A4 30 & F<F w3t el. 1 pM Hoechst 333422 2418 & NucView
488 % Hoechst 33342¢] &3 ZF=E FLUOstar Omega microplate reader (BMG Labtech)® 73}l Lio

FX automated live cell microscope (BioTek)Z 3% o|v|x|& &G},

28 EF EA (Western blot analysis)

o2 F3EAT [PLoS One, 11 (2016) e0155771.]. +5 © o
72 (KOMA BIOTECH) Ol ©]af #elslar, PVDF wroz gk, olojA,

LECIES S I LR ESSR R
7(] % 4- 2~ }__::

z
12 % Eg]=-2E]A 2

2R3
0=

_29_



[0267]

[0268]

[0269]

[0270]

[0271]

[0272]

[0273]

S=50l 10-2421065

5% 2 ¥4 4F9 (BSA)o] EFH, 0.1 % EQ 20 (TBSD)o] BFH Egx 4% A= 2H& 1 AF 59
A Z Tk, o]o] A w8 &-ANO1 A (Abcam), ¥-Zth PARP (BD Biosciences) % HEF-¥l (Santa Cruz
Biotechnology)S X&3t= 1 2 @At A AdifwolAd 3 & HRP-HIH & 2 2} IgG & (Enzo life
science) &} QlfHlold i, wpAR|Mto R | &8t Wy gl HES (L £9 2~ 2" B2 HAE A28
(GE Healthcare)& Ab&-3to] 3= SiTt.

A 2. E ddo wE IFEY HAE 54 2L 150 #*

2 ool me sy E 19 Aw-AEUQ seluds f=a Aelol €% P-3 L CAL-27 oA BYE S

# 1

AA o =4 PC-3 CAL-27 AA o =44 PC-3 CAL-27
2 4a 0.42 1.26 21 4t 0.12 0.35
3 4b 0.26 0.78 22 4u 0.35 1.08
4 4c 0.39 1.21 23 4v 0.14 0.42
5 4d 0.48 1.43 24 4w 0.11 0.32
6 de 2.17 2.89 25 4x 0.11 0.30
7 4f 0.42 1.30 26 4y 0.22 0.66
8 Ag 2.06 2.73 27 4z 0.37 0.86
9 4h 0.27 0.80 28 4aa 2.74 2.55
10 4i 0.38 1.22 29 4ab 0.24 0.64
11 4j 0.38 1.14 30 dac 4.10 3.88
12 4k 0.48 1.39 31 4ad 6.51 11.1
13 41 0.38 1.07 32 5 0.18 0.53
14 4m 0.31 0.95 18 4q' 0.20 1.21
15 4n 0.20 0.59 27 4z’ 0.27 1.37
16 40 0.11 0.12 33 7 0.20 0.60
17 4p 0.024 0.027 (34 9 0.38 1.06
18 4q 0.21 0.62 mitoxantrone 1.10 1.32
19 4r 0.23 0.11

Ao 3. PC-3 & CAL-27 A XA AX HEA, AX o5 ¥ AXGAHAH Apoptosis)ol T Ax=-AER
to|BE = A9 a7}

PC-3 % CAL-27 AlEolAM 409 &% &35 2AMEGITH. = 300 A ® wpel o], 4ot 7H2} 0.11 £ 0.05 n
M 0.12 £ 0.04 pMe| IC50 gho& PC-3 X CAL-27 AE9] Al A& Z=aA sttt £3, 4ot
&% o4 WA o= PC-3 B CAL-27 A XS] AXE o]&S FelatAl 2JAlslth. 407} PC-3 B CAL-27 Aol A
HAEANHGAISE G E3E=R ARE 2A}sl7] 93, Caspase-3 B4 2 PARP A tho| EH@ 409 EHE FAEFT.
Z 20 2AY Caspase-3-712=2 AEZE QMo 2H (Caspase-3 TS H71sl9tt. 4o PC-3 2 CAL-27 A%
oA geF-o]F&A WAl o 2 (Caspase-3 A4S F98tA F7FA1% L, Caspase-39] 4o- %EQ g4 8+ Caspase-3
o] Eold AA|A|Q Ac-DEVD-CHOO <J3l] 73] Fek= et (29 4A-4D). PARP Achel tidt 409 a¥E &%
317) 9al, WAEZE (immunoblotting)S PC-3 X CAL-27 A|ZEoA 359 ct. AddsE PARPY 32 PC-3
9 CAL-27 M3EoA] dowhE frolatAl F7HE AT (& 4E 2 4F).

>

TS PC-3 2 CAL-27 M EA] 4s9] 8t a5 AT, = 50| =A] © ule} o] 4s+ Z42F 0.07 £ 0.04
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pM 2 0.11 + 0.03 pM ¢ IC50 #o= PC-3 © CAL-27 AlE2 AE AEHE FY8HA JAsIF . =3,
4s= £ o3 WA o7 PC-3 E CAL-27 AEY AE oS ZestA oAsI k. 4s7F PC-3 = CAL-27 Al
Fo| A AEZAYAE FEst=A AFF ZASH7] $13, Caspase-3 &4 % PARP Aol ogh 4s9] a#rt #z
=At. 4s= PC-3 % CAL-27 *ﬂJ_Oﬂ/\i f-0)FA "2 0 2 (Caspase-3 A4S 95 17P\1MJ_ Caspase-
39] 4s-F=¥ @A 3t= Ac-DEVD-CHOOl oJ&f ¢8| A=At (= 6A-6D). %3k, ATk PARPS] 42 PC-3
9 CAL-27 M2zollA 4s WhE frolstAl E71stglth (= 6E 2 6F).

of =A] @ ule} o], 4p= ZH7F 24.0 + 8.0 & 27.6 6.9 nMe] IC50 #to & PC-3 @ CAL-27 A1¥E9
AELE oA A AT, 3, 4pv &F o4 WA o8 PC-3 E CAL-27 Al AE o5& 7
A AASATE. 4p7F PC-3 2 CAL-27 A XA MEAHALE FE3t=A oJFE FAFE7] 918, Caspase-3
gy 9 PARP zaiwﬂ st 4pe] U BAHAY. EZFSZAY Caspase-3 7|HE MEZE AMNToZH

=AU (E 8A = 8B). 53], 0.3 pM 4p= PC-3 2 CAL-27 AEA ~8 HI7HA

=7} AL, Caspase-39] 4p—f%¥ ZA3}= Ac-DEVD-CHOl ol €43 AddAct (=
8C % 8D). &3, Aut® PARPO 5 PC-3 @ CAL-27 A|EoA 4piE FoldtA =718ttt (= 8E 2 8F).

*
w}

ol

A& B wge] AYe oA 9% soln, ¥ wye] St ek B4 A4 sk A ¥ wv
o) 71%A Abgeltt WrHQl 542 WASA SuA e FAH Bz 47 WFel ssivks 2L ol
5 e Aolth, qelnE oA J1&w AAdEES RE WelA dAHe Rolm @4l ol Reow

B A OH

-OH cconm, | GV 9
I f \/I\_j o HalM . J-L e o HU\TJ/\L /fJ

--mg -:- oH & Ve

lle 2] 0

HoMHz

lamellarin D

doxorubicin

@*“\E CHO

< Ph

- Fh
homofascaplysin C 1001 inhibitor (1) fluorescent chromophore (ll}

E92
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