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T0704440 1-(2-(1-(4-Ffluorobenzyl)-2,5-dimethyl-1H-pyrrol-3-yl)-2-oxoethyl)-5-(py
rrolidin-1-ylsulfonyl)pyridin-2(1H)-one

NT-010 1-(2-(1-benzyl-2,5-dimethyl-1H-pyrrol-3-yl)-2-oxoethyl)-5-(pyrrolidin-1-y
Isulfonyl)pyridin-2(1H)-one

NT-020 1-(2-(2,5-dimethyl-1-(4-methylbenzyl)-1H-pyrrol-3-yl)-2-oxoethyl)-5-(pyrr
olidin-1-ylsulfonyl)pyridin-2(1H)-one

NT-030 1-(2-(1-(4-chlorobenzyl)-2,5-dimethyl-1H-pyrrol-3-yl)-2-oxoethyl)-5-(pyrr
olidin-1-ylsulfonyl)pyridin-2(1H)-one

NT-040 1-(2-(1-(4-bromobenzyl)-2,5-dimethyl-1H-pyrrol-3-yl)-2-oxoethyl)-5-(pyrro
lidin-1-ylsulfonyl)pyridin-2(1H)-one

NT-050 1-(2-(1-(4-methoxybenzyl)-2,5-dimethyl-1H-pyrrol-3-yl)-2-oxoethyl)-5-(pyr
rolidin-1-ylsulfony)pyridin-2(1H)-one

NT-060 1-(1-(4-fluorobenzyl)-2,5-dimethyl-1H-pyrrol-3-yl)-2-phenylethanone
NT-070 1-(2-(1-(4-fluorobenzyl)-2,5-dimethyl-1H-pyrrol-3-yl)-2-oxoethyl)pyridin-
2(1H)-one

NT-080 1-(2-(1-(4-fluorobenzyl)-2,5-dimethyl-1H-pyrrol-3-yl)-2-oxoethyl)-5-(pipe
ridin-1-ylsulfonyl)pyridin-2(1H)-one

NT-090 5-(azepan-1-ylsulfonyl)-1-(2-(1-(4-fluorobenzyl)-2,5-dimethyl-1H-pyrrol-3
-y1)-2-oxoethyD)pyridin-2(1H)-one

NT-100 1-(2-(1-(4-fluorobenzyl)-2,5-dimethyl-1H-pyrrol-3-yl)-2-oxoethyl)-5-(thio
morpholinosulfonyl)pyridin-2(1H)-one

NT-110 1-(2-(1-(4-Fluorobenzyl)-2,5-dimethyl-1H-pyrrol-3-yl)-2-oxoethyl)-5-(morp
holinosulfonyl)pyridin-2(1H)-one
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NT-120 N,N-diethyl-1-(2-(1-(4-fluorobenzyl)-2,5-dimethyl-1H-pyrrol-3-yl)-2-oxoet
hyl)-6-0oxo0-1,6-dihydropyridine-3-sulfonamide

NT-130 1-(2-(1-(4-hydroxybenzyl)-2,5-dimethyl-1H-pyrrol-3-yl)-2-oxoethyl)-5-(pyr
rolidin-1-ylsulfonyl)pyridin-2(1H)-one

NT-150 1-(2-oxo-2-phenylethyl)-5-(pyrrolidin-1-ylsulfonyl)pyridin-2(1H)-one
TS-010 1-(2-(1-methyl-1H-indol-3-yl)-2-oxoethyl)-5-(pyrrolidin-1-ylsulfonyl)pyri
din-2(1H)-one

TS-020 1-(2-(1,2-dimethyl-1H-indol-3-yl)-2-oxoethyl)-5-(pyrrolidin-1-ylsulfonyl)
pyridin-2(1H)-one

TS-030 1-(2-o0xo-2-(1,2,5-trimethyl-1H-pyrrol-3-yl)ethyl)-5-(pyrrolidin-1-ylsulfo
nyD)pyridin-2(1H)-one

TS-070 1-(2-(1-(4-Fluorophenyl)-2,5-dimethyl-1H-pyrrol-3-yl)-2-oxoethy1)-5-(pyrr
olidin-1-ylsulfonyl)pyridin-2(1H)-one

TS-080 1-(2-(1-(4-methoxyphenyl)-2,5-dimethyl-1H-pyrrol-3-yl)-2-oxoethyl)-5-(pyr
rolidin-1-ylsulfonyl)pyridin-2(1H)-one

TS-090 1-(2-([1,17-biphenyl]-4-yl)-2-oxoethyl)-5-(pyrrolidin-1-ylsulfonyl)pyridi
n-2(1H)-one

TS-100 N,N-diallyl-1-(2-(1-(4-fluorobenzyl)-2,5-dimethyl-1H-pyrrol-3-yl)-2-oxoet
hyl)-6-o0xo0-1,6-dihydropyridine-3-sulfonamide

TS-110 1-(2-(27,6"-dimethyl-[1,1"-biphenyl]-4-yl)-2-oxoethyl)-5-(pyrrolidin-1-yl
sulfony)pyridin-2(1H)-one

TS-120 1-(2-(2"-methyl-[1,1"-biphenyl]-4-yl)-2-oxoethyl)-5-(pyrrolidin-1-ylsulfo
nyDpyridin-2(1H)-one

TS-130 1-(2-([1,17-biphenyl]-3-yl)-2-oxoethyl)-5-(pyrrolidin-1-ylsulfonyl)pyridi
n-2(1H)-one

TS-140 1-(2-(2"-methyl-[1,1"-biphenyl]-3-yl)-2-oxoethyl)-5-(pyrrolidin-1-ylsulfo
nyD)pyridin-2(1H)-one

TS-150 1-(2-(2",6"-dimethyl-[1,1"-biphenyl]-3-yl)-2-oxoethyl)-5-(pyrrolidin-1-yl
sulfony)pyridin-2(1H)-one

TS-160 1-(2-oxo-2-(4"-(trifluoromethyl)-[1,1"-biphenyl]-4-yl)ethyl)-5-(pyrrolidi
n-1-ylsulfonyl)pyridin-2(1H)-one

TS-170 1-(2-(4"-methoxy-[1,1"-biphenyl]-4-yl)-2-oxoethyl)-5-(pyrrolidin-1-ylsulf
onyDpyridin-2(1H)-one

TS-180 1-(2-oxo-2-(4"-(trifluoromethoxy)-[1,1"-biphenyl]-4-yl)ethyl)-5-(pyrrolid
in-1-ylsulfonyl)pyridin-2(1H)-one

TS-190 1-(2-(4"-nitro-[1,1"-biphenyl]-4-yl)-2-oxoethyl)-5-(pyrrolidin-1-ylsulfon
yDpyridin-2(1H)-one

TS-200 4" -(2-(2-0xo-5-(pyrrolidin-1-ylsulfonyl)pyridin-1(2H)-y)acetyl)-[1,1"-bi
phenyl]-4-carbonitrile

TS-210 1-(2-(9,10-dihydrophenanthren-2-yl)-2-oxoethyl)-5-(pyrrolidin-1-ylsulfony
Dpyridin-2(1H)-one

TS-220 1-(2-([1,17:47,1" " -terphenyl]-4-yl)-2-oxoethyl)-5-(pyrrolidin-1-ylsulfony
Dpyridin-2(1H)-one

TS-230 1-(2-(4"-(dimethylamino)-[1,1"-biphenyl]-4-yl)-2-oxoethyl)-5-(pyrrolidin-
1-ylsulfonyD)pyridin-2(1H)-one

TS-240 1-(2-(4"-fluoro-[1,1"-biphenyl]-4-yl)-2-oxoethyl)-5-(pyrrolidin-1-ylsulfo
nyDpyridin-2(1H)-one

TS-250 1-(2-(4"-(tert-butyl)-[1,1"-biphenyl]-4-yl)-2-oxoethyl)-5-(pyrrolidin-1-y
Isulfonyl)pyridin-2(1H)-one

TS-260 1-(2-(4"-methyl-[1,1"-biphenyl]-4-yl)-2-oxoethyl)-5-(pyrrolidin-1-ylsulfo
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nyD)pyridin-2(1H)-one

TS-270 1-(2-(47-chloro-[1,1"-biphenyl]-4-yl)-2-oxoethyl)-5-(pyrrolidin-1-ylsulfo
nyDpyridin-2(1H)-one

TS-280 1-(2-(4-(naphthalen-2-yl)phenyl)-2-oxoethyl)-5-(pyrrolidin-1-ylsulfonyl)p
yridin-2(1H)-one

TS-290 1-(2-(4-(naphthalen-1-yl)phenyl)-2-oxoethyl)-5-(pyrrolidin-1-ylsulfonyl)p
yridin-2(1H)-one

TS-300 1-(2-([1,17:47,1""-terphenyl]-3-yl)-2-oxoethyl)-5-(pyrrolidin-1-ylsulfony
Dpyridin-2(1H)-one

TS-310 1-(2-([1,17:47,1"":47",1" " " -quaterphenyl]-3-yl)-2-oxoethyl)-5-(pyrrolidin
-1-ylsulfonyl)pyridin-2(1H)-one

TS-320 1-(2-([1,17:47,1"":4"",1" " " -quaterphenyl]-4-y1)-2-oxoethyl)-5-(pyrrolidin
-1-ylsulfonyD)pyridin-2(1H)-one

TS-340 1-(2-([1,17:37,1""-terphenyl]-4-yl)-2-oxoethyl)-5-(pyrrolidin-1-ylsulfony
Dpyridin-2(1H)-one

TS-350 1-(2-([1,17:3",1" "~terphenyl]-3-yl)-2-oxoethyl)-5-(pyrrolidin-1-ylsulfony
Dpyridin-2(1H)-one

TS-360 1-(2-ox0-2-(5"-phenyl-[1,1":3",1""-terphenyl]-4-y)ethyl)-5-(pyrrolidin-1
-ylsulfonyl)pyridin-2(1H)-one

TS-370 1-(2-o0xo-2-(5"-phenyl-[1,1":3",1""-terphenyl]-3-yl)ethyl)-5-(pyrrolidin-1
-ylsulfony)pyridin-2(1H)-one

TS-380 1-(2-(4"-(naphthalen-2-y1)-[1,1"-biphenyl]-4-yl)-2-oxoethyl)-5-(pyrrolidi
n-1-ylsulfonyl)pyridin-2(1H)-one

TS-390 1-(2-(4"-(naphthalen-1-y1)-[1,1"-biphenyl]-4-yl)-2-oxoethyl)-5-(pyrrolidi
n-1-ylsulfonyl)pyridin-2(1H)-one

TS-400 1-(2-(47-benzyl-[1,1"-biphenyl]-4-yl)-2-oxoethyl)-5-(pyrrolidin-1-ylsulfo
nyD)pyridin-2(1H)-one

TS-410 1-(2-(4"-(naphthalen-1-y1)-[1,1"-biphenyl]-3-yl)-2-oxoethyl)-5-(pyrrolidi
n-1-ylsulfonyl)pyridin-2(1H)-one

TS-420 1-(2-(4"-(naphthalen-2-y1)-[1,1"-biphenyl]-3-yl)-2-oxoethyl)-5-(pyrrolidi
n-1-ylsulfonyl)pyridin-2(1H)-one

TS-430 1-(2-(47-benzyl-[1,1"-biphenyl]-3-yl)-2-oxoethyl)-5-(pyrrolidin-1-ylsulfo
nyDpyridin-2(1H)-one

TS-440 1-(2-oxo-2-(2"-(trifluoromethyl)-[1,1"-biphenyl]-4-yl)ethyl)-5-(pyrrolidi
n-1-ylsulfonyl)pyridin-2(1H)-one

TS-450 1-(2-oxo-2-(3"-(trifluoromethyl)-[1,1"-biphenyl]-4-yl)ethyl)-5-(pyrrolidi
n-1-ylsulfonyl)pyridin-2(1H)-one

TS-460 1-(2-(2"-methoxy-[1,1"-biphenyl]-4-yl)-2-oxoethyl)-5-(pyrrolidin-1-ylsulf
onyDpyridin-2(1H)-one

TS-470 1-(2-(3"-methoxy-[1,1"-biphenyl]-4-yl)-2-oxoethyl)-5-(pyrrolidin-1-ylsulf
onyD)pyridin-2(1H)-one

TS-480 1-(2-(2"-fluoro-[1,1"-biphenyl]-4-yl)-2-oxoethyl)-5-(pyrrolidin-1-ylsulfo
nyDpyridin-2(1H)-one

TS-490 1-(2-(3"-fluoro-[1,1"-biphenyl]-4-yl)-2-oxoethyl)-5-(pyrrolidin-1-ylsulfo
nyDpyridin-2(1H)-one

TS-500 1-(2-(27-chloro-[1,1"-biphenyl]-4-yl)-2-oxoethyl)-5-(pyrrolidin-1-ylsulfo
nyDpyridin-2(1H)-one

TS-510 1-(2-(3"-chloro-[1,1"-biphenyl]-4-yl)-2-oxoethyl)-5-(pyrrolidin-1-ylsulfo
nyDpyridin-2(1H)-one

TS-520 1-(2-(4"-chloro-[1,1"-biphenyl]-4-yl)-2-oxoethyl)-5-(pyrrolidin-1-ylsulfo
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nyD)pyridin-2(1H)-one

TS-530 1-(2-(4"-chloro-2"-(trifluoromethyl)-[1,1"-biphenyl]-4-yl)-2-oxoethyl)-5-
(pyrrolidin-1-ylsulfonyl)pyridin-2(1H)-one

TS-540 1-(2-(4"-chloro-3"-(trifluoromethyl)-[1,1"-biphenyl]-4-yl)-2-oxoethyl)-5-
(pyrrolidin-1-ylsulfonyl)pyridin-2(1H)-one

TS-550 1-(2-(4-(4-chlorophenyl)piperazin-1-yl)-2-oxoethyl)-5-(pyrrolidin-1-ylsul
fonyl)pyridin-2(1H)-one

TS-560 1-(2-(4"-chloro-[1,1"-biphenyl]-4-yl)-2-oxoethyl)-6-o0xo-N-propyl-1,6-dihy
dropyridine-3-sulfonamide

TS-570 1-(2-(37,5"-bis(trifluoromethyl)-[1,1"-biphenyl]-4-yl)-2-oxoethyl)-5-(pyr
rolidin-1-ylsulfonyl)pyridin-2(1H)-one

TS-580 1-(2-(4"-chloro-2"-methyl-[1,1"-biphenyl]-4-yl)-2-oxoethyl)-5-(pyrrolidin
-1-ylsulfonyD)pyridin-2(1H)-one

TS-590 1-(2-(4"-methoxy-2"-methyl-[1,1"-biphenyl]-4-yl)-2-oxoethyl)-5-(pyrrolidi
n-1-ylsulfonyl)pyridin-2(1H)-one

TS-600 1-(2-(27-chloro-4"-methoxy-[1,1"-biphenyl]-4-yl)-2-oxoethyl)-5-(pyrrolidi
n-1-ylsulfonyl)pyridin-2(1H)-one

TS-610 5-(azepan-1-ylsulfonyl)-1-(2-oxo-2-(3"-(trifluoromethyl)-[1,1"-biphenyl]-
4-yDethyDpyridin-2(1H)-one

TS-620 5-(azepan-1-ylsulfonyl)-1-(2-oxo-2-(4"-(trifluoromethyl)-[1,1"-biphenyl]-
4-yDethyD)pyridin-2(1H)-one

TS-630 5-(azepan-1-ylsulfonyl)-1-(2-(4"-chloro-[1,1"-biphenyl]-4-yl)-2-oxoethyl)
pyridin-2(1H)-one

TS-640 5-(azepan-1-ylsulfonyl)-1-(2-(4"-chloro-2"-methyl-[1,1"-biphenyl]-4-yl)-2
-oxoethy)pyridin-2(1H)-one

TS-650 N,N-diethyl-6-0x0-1-(2-0x0-2-(3"-(trifluoromethyl)-[1,1"-biphenyl]-4-yl)e
thyl)-1,6-dihydropyridine-3-sulfonamide

TS-660 N,N-diethyl-6-0xo-1-(2-ox0-2-(4"-(trifluoromethyl)-[1,1"-biphenyl]-4-yl)e
thyl)-1,6-dihydropyridine-3-sulfonamide

TS-670 1-(2-(47-chloro-[1,1"-biphenyl]-4-yl)-2-oxoethyl)-N,N-diethyl-6-ox0-1,6-d
ihydropyridine-3-sulfonamide

TS-680 1-(2-(4"-chloro-2"-methyl-[1,1"-biphenyl]-4-yl)-2-oxoethyl)-N,N-diethyl-6
-0x0-1,6-dihydropyridine-3-sulfonamide
0o0o0ooo0ooooDoooooDooooooDoooo0oDooDo0ooDoDooooOooDood
oooooaod

goooooo

ooon

1-(2-0 00 -2-(3 -(UOooDoOoOoOoOoO)-[1,r -DODOOO]-4-00HO00O0O)-5-O
0000-1-0000000)H1000-20H)-00 @ O0TS-45000

oooDoo
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ooooDao

O\H/N
NaH (1.1 equvv

024
S Pd(OAc), (10 mol %)

dppf (10 mol %)
] 0 , (HO):B CFs K5PO, (4 equiv)
N \©/ toluene/M,0 = 10:1
0 B 100 °C CFs

i TS-45

Do0o0o0a0

0001-(2-(4-000 0
000 -2(1H)-0 0 (0 O
05-(00000-1-00
oo0O0ODO0DOO0ODOOO

000)-2-000000)-5-(00000-1-0000000)0

0

0

O
0000000006000

0

O

O

0O

0
0D0)don

000D0)I0O00-2(1H)-00 (0000 02.28g0 10mmol)d 1
OOTHFOOOOOOOOOOOOOOO (00 60%0 11mmol)d

DeO0 0000000000 O0O0O00O02,4 -0000000
0

0

0

0

OO0O0OO0DTHFDO O (500
ooobooooooon

12nmmol)0 00006000090 000000000000
00000000000 00O000CHCL, 00000000
Dooooo0oooooon 00000000000OMgS0,0 0000000000000
Do0oooo0oo0oo0on 0000000000000D000D000D0000000 (CH,
Cl,/00000=1:1)00000000000000000000000000 (4-13g00
0Do7w)0 000000000000 ODON0DONONODONONODONONODOO

Dooooo

0 H NMR (500 MHz, Acetone-dg) & 8.27 (d, J = 2.6 Hz, 1H), 8.03- 8.06 (m, 2H),
7.80- 7.82 (m, 2H), 7.77 (dd, J = 9.5, 2.6 Hz, 1H), 6.55 (d, J = 9.5 Hz, 1H), 5.
69 (s, 2H), 3.22- 3.27(m, 4H), 1.82- 1.87(m, 4H);

0 13C NMR (125 MHz, Acetone-dg) & 197.4, 166.9, 149.0, 143.1, 139.9, 138.1, 135
.8, 134.3, 125.6, 121.4 , 60.7, 53.9, 31.00

oooooo

00D01-(2-000-2-(3 (00O0000000)-[1,1' -0000071-4-00)000)-
5-(00000-1-0000000)1000-2(1H)-00 (00 07TS-45)00 0
000000000000 00(1-00g0 2.35mmol)0 0000000 (52.8mgd 0.235mmol)
Doo01,r -0000000000000000000 (dppfd 130mgl 0.235mmol)0 O

ooo0@3.s00)00oooooboobioo00000O0OoooooDbODDOoOOO0nnC.

350 0 )0 0000 KgP0,(2.00mgd 9.40mmo)0 0000 00000001000 00000
0000O0[[@E-(O00000000)I0O0O0]0000(892mgd 4.70mmol)d 0 O O O 100
0080000000000 0000OCHCL, 0000000000000 000000
0000000MgSO,0 00 000000000000000000000000000
00000000000 00D0000(CHCL,/00000=5:1)0000000000TS-

450 000000000000000000 (953mg0 0083%)0 0000000 TS-450
00000000000 O00000

oooooQ

0 TH NMR (500 MHz, CDClZ) & 8.09- 8.14 (m, 2H), 7.93(d, J = 2.6 Hz, 1H), 7.88(s
, 1H), 7.82(d, J = 7.7 Hz, 1H), 7.74- 7.79(m, 2H), 7.68(dd, J = 9.6, 2.6 Hz, 1H)
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, 7.68(dd, J = 9.6, 2.6 Hz, 1H), 7.62(dd, J = 7.7, 7.7 Hz, 1H), 6.66(d, J = 9.6
Hz, 1H), 5.47(s, 2H), 3.29- 3.34(m, 4H), 1.88- 1.94(m, 4H);

0 *3C NMR (125 MHz, cDCl3) & 191.1, 161.6, 145.5, 142.2, 140.4, 137.0, 133.7, 13
1.6(q, J = 32.4 Hz), 130.7, 129.7, 129.0, 127.8, 125.3(q, J = 3.6 Hz) 124.2 (q,
J = 3.6 Hz), 124.1(q, J = 272.3 Hz), 120.7, 116.4, 54.4, 48.2, 25.5;

0 HRMS(ESI-MS) calcd for C,4H,,FsN,Na0,S*[M+Na*] 513.1072 found 513.10780
oooooao

o000

1-(2-(3 -000-[1,7 -00000]-4-00)-2-000000)-5-(00000-1-00
00000)00n0-200H)-00 (@ 0O0OTS-51)000

0000000 @G-0000000)00000000000000000D0000a0
00000710000000000TS-510000000000000TS-51000000
0o0oDo0O0oO0oDooooo

oooooo

O *H NMR (500 MHz, CDCl3) & 8.09(d, J = 8.0 Hz, 2H), 7.92(d, J = 2.0 Hz, 1H), 7
.73(d, J = 8.0 Hz, 2H), 7.68(dd, J = 9.8, 2.0 Hz, 1H), 7.63(d, J = 0.9 Hz, 1H),
7.50- 7.56(m, 1H), 7.38- 7.46(m, 2H), 6.66(d, J = 9.8 Hz, 1H), 5.46(s, 2H), 3.25
(m, 4H), 1.85- 2.00(m, 4H)O

0 *3C NMR (125 MHz, CDCl3) & 91.0, 161.6, 145.9, 142.1, 141.4, 137.1, 135.2, 13
3.6, 130.5, 129.0, 128.8, 127.9, 127.6, 125.6, 120.8, 116.6, 54.3, 48.3, 25.60
O HRMS(ESI-MS) calcd for C,5H,,CIN,NaO,S*[M+Na™] 479.0808. found 479.08140
oooooao

oooao
1-(2-(4-(00000-2-00)0000)-2-000000)-5((0O0000-1-00000
00)ODDO-20H)-00 (00 0OTS-28)000

0000000 @OoD000-2-00)d00000000000O0OO0OO0ODDOOOODODOO
0000006900000 0000D0000OTS-280000000000000TS-2800
000000000000 D0O00

oooooao

0 *H NMR (500 MHz, CDCl3) & 8.13(s, 1H), 8.12(s, 2H), 7-84- 8.00(m, 6H), 7.77(d
, J=7.1Hz, 1H), 7.68(dd, J = 9.6, 1.9 Hz, 1H), 7.50- 7.58(m, 2H), 6.66(d, J =
9.7 Hz, 1H), 5.49(s, 2H), 3.26- 3.36(m, 4H), 1.86- 1.96(m, 4H);

0 *3C NMR (125 MHz, CDCls, CDCl;) & 191.3, 161.8, 147.5, 142.4, 137.3, 137.1, 1
33.9, 133.6, 133.3, 129.3, 129.2, 128.8, 128.3, 128.1, 127.1, 127.1, 127.0, 125.

4, 121.0, 116.8, 54.6, 48.5, 25.8;

0 HRMS(ESI-MS) calcd for C,,H,,N,NaO,S*[M+Na*] 495.1354. found 495.13390
oooooao

o000

1-(2-(4 -000-[1,7 -0D0000]-4-00)-2-000000)-5-(00000-1-00
000DO00)IO0O0D-2AH-00@O0OTS-27)000

0000000 @-0000000)00000000000000000D0D0000A0
00000710000000000TS-270000000000000OTS-27000000
0o0oDo0O0oOoDooooo

oooooao

O *H NMR (500 MHz, CDCl3) & 8.08(d, J

), 7.72(d, J = 8.3 Hz, 2H), 7.68(dd, J
H), 7.47(d, J = 8.3 Hz, 2H), 6.66(d, J
4H), 1.85- 1.96(m, 4H);

O *3C NMR (125 MHz, CDCl3) & 191.0, 161.6, 146.1, 142.1, 138.0, 137.0, 135.1, 13

3.3, 129.4, 129.0, 128.7, 127.7, 120.8, 116.6, 54.3, 48.3, 25.6;

8.3 Hz, 2H), 7.92(1H, d, J = 2.4 Hz, 1H
9.6, 2.4 Hz, 1H), 7.58(d, J = 8.3 Hz, 2
9.6 Hz, 1H), 5.46(s, 2H), 3.25- 3.36(m,
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O HRMS(ESI-MS) calcd for C,5H,,CIN,NaO,S*[M+Na™] 479.0808 found 479.09110
oooooao

gooao

1-(2-000-2-(2 (000000000 )-[1,1' -000007]-4-00)000)-5-(0
O000-1-0000000)0000-20H)-00 (0 00TS-44)0 00
ocooooODOOE2-(cooooobooo)ODooojloooooooooDbboooooo
gboboooobooobgoebooooooboTs-4400b0bo0obooogoDngTs-

440 0000000000000000

oooooo

0 *H NMR (500 MHz, CDCl3) & 8.04- 8.08(m, 2H), 7.93(d, J = 2.6 Hz, 1H), 7.79(d,
J = 7.8 Hz, 1H), 7.68(dd, J = 9.5, 2.6 Hz, 1H), 7.61(dd, J = 7.5 Hz, 1H), 7.48
- 7.56(m, 3H), 7.33(d, J = 7.5 Hz, 1H), 6.66(d, J = 9.5 Hz, 1H), 5.48(s, 2H), 3.
27- 3.34(m, 4H), 1.86- 1.95(m, 4H);

0 *3C NMR (125 MHz, CDClg) & 191.2, 161.6, 164.3, 142.1, 139.8(q, J = 1.8 Hz),
137.1, 133.6, 131.7, 131.6, 130.0(q, J = 1.6 Hz), 128.5(q, J = 30.4 Hz), 128.4,
127.9, 126.5(q, J = 5.2 Hz), 124.1(q, J = 273.7 Hz), 120.8, 116.6, 54.4, 48.2, 2
5.5;

0 HRMS(ESI-MS) calcd for C,,H,,F3N,Na0,ST[M+Na™] 513.1072 found 513.10490
oooooo

gooao

1-(2-(2 -000-[1,1' -00000]-4-00) 2-000000)-5-(00000-1-00
O0000)DO0O0O0-20H)-00 (000 TS-12)0 00
ocooooODbDOE@-00000oooH)YODoODoODbboooooooooooooDbDDoOooooo
gbobog320000b0g0bo0oboTs-120000000000000TS-12000000
gboobooooooonn

oooooao

0 'H NMR (400 MHz, Acetone-dg) & 8.32(d, J = 2.6 Hz, 1H), 8.19- 8.20(m, 2H), 7.
79(dd, J = 9.5, 2.6 Hz, 1H), 7.59- 7.60(m, 2H), 7.20- 7.35(m, 4H), 6.57(d, J = 9
.5 Hz, 1H), 5.75(s, 2H), 3.20- 3.30(m, 4H), 2.28(s, 3H), 1.80- 1.89(m, 4H)O

0 *3C NMR (100 MHz, CDCl3) & 191.1, 161.6, 148.7, 142.2, 140.5, 137.0, 135.3, 1
32.8, 130.8, 130.1, 129.6, 128.3, 128.2, 126.2, 120.8, 116.5, 54.3, 48.3, 25.6,
20.50

0 HRMS(ESI-MS) calcd for C,4H,,NoNaO,S*[M+Na*] 459.1354 found 459.13670
gobooog

goaano

1-(2-(2 , 6 -0000-[1,1' -000007]-4-00)2-000000)-5-(0 0000 -
1-0000000)0000-2(AH)-00 (000 7TS-11)00 0
ocoooooDoOE,e-0000goooo) oDooOoooooooooooopoooooo
oooboooos32o0b0oco0oooooogoTs-1a0000ooocogoobooTS-1100000
goooooooboboooao

gboooaog

0 *H NMR (500 MHz, CDCl3) & 8.09(d, J = 8.0 Hz, 2H), 7.94(d, J = 2.5 Hz, 1H), 7
.68(dd, J = 9.5, 2.5 Hz, 1H), 7.34(d, J = 8.0 Hz, 2H), 7.18- 7.23(m, 1H), 7.13(d
,J=7.5Hz, 2H), 6.66(d, J = 9.5 Hz, 1H), 5.49(s, 2H), 3.26- 3.37(4H, m), 2.02
(6H, s), 1.86- 1.96(4H, m)O

0 *3C NMR (125 MHz, CDCl3): & 191.2, 161.6, 148.2, 142.2, 140.4, 137.0, 135.6, 1
32.9, 130.1, 128.6, 127.9, 127.7, 120.8, 116.5, 54.4, 48.2, 25.5, 20.90

O HRMS(ESI-MS) calcd for C,gH,gNoNaO,S™[M+Na*] 473.1511 found 473.15010
ugboogood

gooano
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1-(2-( [1.1' -000007]-3-00)2-000000)-5(00000-1-0000000

YOI ODOO-2(H)-00 (00 0 TS-13)0 0 O

oobooboogoe2,3 -Jb0ogbooboboooooboobooboboboooooboobobao

goooooosrbbbobbboobbboobboobboobbobuoobbooobbdg

gogoooosrdgbbooobboobboobboobbooboobblonobd

ooooooTs-13oooouoooboboooTs-10booooooobobooboon

g

ggood

14 NMR (500 MHz, CDClg) & 8.21(t, J = 1.7 Hz, 1H), 7.98(ddd, J = 7.8, 1.7, 1.

Hz, 1H), 7.92(d, J = 2.6 Hz, 1H), 7.89(ddd, J = 7.8, 1.7, 1.1 Hz, 1H), 7.68(dd
,J =9.5, 2.6 Hz, 1H), 7.59- 7.64(m, 3H), 7.46- 7.52(m, 2H), 7.39- 7.44(m, 1H),
6.66(d, J = 9.7 Hz, 1H), 5.49(s, 2H), 3.28- 3.33(m, 4H), 1.89- 1.94(m, 4H):

0 *3C NMR (125 MHz, , CDCl;) & 191.8, 161.9, 142.8, 142.4, 140.1, 137.3, 135.2,
133.6, 130.0, 129.5, 128.5, 127.6, 127.3, 127.3, 121.1, 116.8, 54.7, 48.5, 25.8;
0 HRMS(ESI-MS) calcd for C,gH,oN,Na0,S™ [M+Na®™] 445.1198 found 445.11960
opooooo

gooao

1-(2-(2 -000-[1,1' -000007-3-00)2-000000)-5-(00000-1-0

P O0Oo0o0ooao

000O000)I0O00-2(1H)-00 (@ 007TS-14)00 0

0D00O0002,3 -0000000000000000000000000000000
DO00DO00O00O0BM0O0D0O0D0ODDODO0ONDONDONO0ONDONODONONONDODONDOOnO
000DO00O0O0BMO0O00O0D0O0(@-0000000)I0O00O00O00O00O00O00O000N
1300000000000 T7TS-140000000000000TS-140000000000
ooooooo

Dooooo

0 H NMR (500 MHz, CDCl) & 7.98- 8.02(m, 1H), 7.94- 7.97(m, 1H), 7.90(d, J = 2.
7 Hz, 1H), 7.68(dd, J = 9.6, 2.6 Hz, 1H), 7.62- 7.65(m, 1H), 7.59(dd, J = 7.7, 7
.7 Hz, 1H), 7.25- 7.32(m, 3H), 7.23(d, J = 7.2 Hz, 1H), 6.65(d, J = 9.6 Hz, 1H),
5.46(s, 2H), 3.24- 3.34(m, 4H), 2.27(s, 3H), 1.88- 1.91(m, 4H);
0 13C NMR (125 MHz, CDClg) & 191.4, 161.6, 143.2, 142.1, 140.5, 137.0, 135.4, 13
4.4, 130.7, 129.8, 129.1, 129.0, 128.2, 126.7, 126.2, 120.8, 116.5, 54.4, 48.3,
25.5, 20.6;
0 HRMS(ESI-MS) calcd for C,4H,,4NoNaO,S*[M+Na*] 459.1354 found 459.13630
oooooQ
Doooo
1-(2-(2 .6 -000
-1-0000000)0
Dooooog2,3 -0
0000000 O0Brd
000O00O00Br00
00230000000
O
O
O

-[1,r -0D0000O0]-8-00)2-000000)-5-(0O0D000
00-2(1H)-00 (@ O00TS-15)0 0 0O
0000000000000 00D0O000D0D0DO000D0O000n
0000000000000 00D0O0O00DDO0OO0O0ODoOOoOOan
000,e-0000000D0)I0D000D0D0D0000D0O0O0D
0OO0O0TS-150000000000000TS-1500000000

oooooooao

ooooao

1H NMR (500 MHz, CDCl3) & 8.00(d, J = 7.7 HzO 1H), 7.89(d, J = 2.6 Hz, 1H), 7
.80- 7.82(m, 1H), 7.67(dd, J = 9.5, 2.6 Hz, 1H), 7.62(dd, J = 7.7, 7.7 Hz, 1H),
7.48(d, J = 7.5 Hz, 1H), 7.19- 7.23(m, 1H), 7.14(d, J = 7.5 Hz, 2H), 6.65(d, J =
9.5 Hz, 1H), 5.45(s, 2H), 3.28- 3.34(m, 4H), 2.03(s, 6H), 1.87- 1.91(m, 4H);
0 *3C NMR (125 MHz, CDCl3) & 191.3, 161.6, 142.4, 142.1, 140.3, 137.0, 136.0, 13
5.5, 134.7, 129.5, 128.9, 127.9, 127.7, 126.8, 120.8, 116.5, 54.4, 48.3, 25.5, 2
1.0;
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O HRMS(ESI-MS) calcd for C,gH,gNoNaO,S™[M+Na™] 473.1511 found 473.15010
oooooo

ooooo

1-(2-000-2-(4¢ -000000000-[1,1’ -000007-4-00)-000)-5-(00
000-1-0000000)0000-2(H)-00 (00 0TS-16)00 0

0000000 @@O0O0000000)I000)000O0000o0O00oooooan
00000000000 07100000000000TS-160000000000000T

s-160 0000000000000 DO0

oooooo

O *H NMR (400 MHz, CDCl3) & 8.11(d, J = 0.7 Hz, 1H), 8.09(s, 1H), 7.95(d, J = 2
.5 Hz, 1H), 7.72- 7.76(m, 6H), 7.66(ddd, J = 9.6, 2.5, 0.9 Hz, 1H), 6.63(d, J =

9.6 Hz, 1H), 5.48(s, 2H), 3.24- 3.35(m, 4H), 1.85- 1.94(m, 4H)O

O 13C NMR (100 MHz, CDCl3) & 191.1, 161.6, 145.6, 143.1, 142.2, 137.0, 133.8, 13

0.7(q, J = 33.2 Hz), 129.0, 128.0, 127.8, 126.1(q, J = 3.6 Hz), 124.2 (q, J = 27

6.2 Hz), 120.7, 116.5, 54.4, 48.2, 25.50

O HRMS(ESI-MS) calcd for C,,H,;F3NoNa0,S*[M+Na*] 513.1072 found 513.10710

0oooooo

0oooon

1-(2-(¢ -0000-[1,1' -000007-4-00)-2-000000)-5-(0O0000-1-0
000000)d000-2(AH)-00 @ O00OTS-17)000

0000000 @-00000000)I0000000000000000000000A0
000000630 0000000000TS-170000000000000TS-170000
0o0o0O0o00O00oO0ooogno

0oooooo

O 1H NMR (400 MHz, CDCl;) & 8.02- 8.08(m, 2H), 7.92(d, J = 2.5 Hz, 1H), 7.69- 7
.73(m, 2H), 7.67(dd, J = 9.6, 2.5 Hz, 1H), 7.57- 7.63(m, 2H), 6.96- 7.04(m, 2H),
6.65(d, J = 9.6 Hz, 1H), 5.46(s, 2H), 3.88(s, 3H), 3.25- 3.35(m, 4H), 1.82- 1.9
5(m, 4H)O

0 13C NMR (100 MHz, CDCl3) & 190.9, 161.6, 160.4, 146.9, 142.2, 137.0, 132.4, 1
31.9, 128.9, 128.6, 127.1, 120.8, 116.4, 114.7, 55.6, 54.2, 48.3, 25.50

O HRMS(ESI-MS) calcd for C,,H,,N,NaOsS*[M+Na*] 475.1304 found 475.12880
oooooo

oooono

1-(2-000-2-(4¢ -0000000000-[1,1” -000007-4-00)-000)-5-0
0000-1-0000000)0000-2H)-00 @ 00T7TS-18)000
000000000 @(@O0O00000000)I000)0000000000000A0
0000000000000 0030000000000TS-1800000000000
O0TS-180 0 0000000000000 00

oooooo

O *H NMR (500 MHz, CDCl;) & 8.08(d, J = 8.0 Hz, 2H), 7.94(d, J = 2.0 Hz, 1H), 7
.60- 7.75(m, 5H), 7.34(d, J = 8.0 Hz, 2H), 6.63(d, J = 9.5 Hz, 1H), 5.46(s, 2H),
3.23- 3.37(m, 4H), 1.84- 1.96(m, 4H)O

0 *3C NMR (125 MHz, CDCl3) & 191.3, 161.8, 150.0 (g, J = 1.8 Hz), 146.0, 142.5,
138.5, 137.2, 133.7, 129.3, 129.2, 128.0, 121.8, 121.0, 120.8 (q, J = 257.7 Hz)
, 116.7, 54.6, 48.5, 25.80

O HRMS(ESI-MS) calcd for C,,H,,F3NoNaOsS*[M+Na*] 529.1021 found 529.10140
0oooooo

ooogoao

1-(2-(4 -000-[1,1 -00000]-4-00)-2-000000)-5-(0O0000-1-00
000D00)IDO0O0-2AH)-00(@O00TS-19)000
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0000000 @-0000000)00000000000000000000000
000003100000000000TS-190000000000000TS-1900000
000000000000

oooooo

0 TH NMR (500 MHz, CDClZ) & 8.36(d, J = 8.6 Hz, 2H), 8.14(d, J = 8.3 Hz, 2H), 7
.93(d, J = 2.5 Hz, 1H), 7.75- 7.85(m, 4H), 7.69(dd, J = 9.6, 2.5 Hz, 1H), 6.67(d
, J =9.6 Hz, 1H), 5.46(s, 2H), 3.24- 3.40(m, 4H), 1.87- 2.00(m, 4H)O

0 13C NMR (125 MHz, CDClZ) & 191.0, 161.6, 148.1, 145.9, 144.7, 142.0, 137.1, 1
34.4, 129.2, 128.4, 128.2, 124.5, 120.9, 116.8, 54.4, 48.3, 25.60

0 HRMS(ESI-MS) calcd For C,gH,,NgNaO.S* [M+Na™] 490.1049 found 490.1035[
DoooooQ

Doooo

4"-(2-(2-000-5-(00000-1-0000000)0000-1(2H)-00)0000)-[1,
1"-00000]-4-0000000 (0 00TS-200000

0000000 @-0000000)D0000000000000000000000000
00000600000 O00O00O00TS-200000000000000TS-2000000
OOooo00oO00oO0ooonO

DoooooQ

0 H NMR (500 MHz, CDClZ) & 8.11- 8.16(m, 2H), 7.93(d, J = 2.6 Hz, 1H), 7.73- 7
.82(m, 6H), 7.69(dd, J = 9.7, 2.6 Hz, 1H), 6.66(d, J = 9.7 Hz, 1H), 5.46(s, 2H),
3.26- 3.37(m, 4H), 1.87- 1.97(m, 4H)O

0 13C NMR (125 MHz, CDCl) & 191.2, 161.8, 145.4, 144.2, 142.3, 137.3, 134.4, 1
33.3, 129.4, 128.4, 128.3, 121.1, 118.9, 117.0, 112.7, 54.6, 48.5, 25_8[0

0 HRMS(ESI-MS) calcd for C,4H,,N5NaO,S*[M+Na*] 470.1150 found 470.11450
Dooooo

Doooo

1-(2-(9,10-0 0000000000 -2-00)-2-000000)-5-(0000-1-000
000O0)IO0O00-2(2H)-00 (00 Ts-21)000

0000002-000-1-(9,10-00000000000-2-00)0000000000

0000000000 000000000340000000000000Ts-210000

000000000 TS-2100000000000000000

O

O

0Do0o0oo
TH NMR (400 MHz, CDClg) & 7.90- 7.97(m, 2H), 7.85- 7.89(m, 2H), 7.78- 7.83(m,

1H), 7.67(dd, J = 9.6, 2.5 Hz, 1H), 7.26- 7.39(m, 3H), 6.64(d, J = 9.6 Hz, 1H),
5.46(s, 2H), 3.26- 3.35(m, 4H), 2.89- 2.99(m, 4H), 1.87- 1.94(m, 4H);

0 *3C NMR (100 MHz, CDClg) & 191.0, 161.6, 142.3, 140.8, 138.3, 138.2, 137.0, 1

33.2, 132.9, 129.2, 128.6, 128.1, 127.4, 127.2, 124.7, 124.3, 120.7, 116.4, 54.2
, 48.2, 29.0, 28.8, 25.5;

0 HRMS(ESI-MS) calcd for C,gH,,NoNaO,S*[M+Na*] 471.1354 found 471.13350
Do0o00o0a0

Dooono

1-(2-( [1.1' 4 ,1’ ’ -000000]1-4-00)-2-000000)-5-(C0000-1-0
000000)0O000-2(1H)-00 @ 00TS-22)000

00000001, -00000]1-4-00000000000000000000000
000000000360 000000000000TS-220000000000000TS-

2200000000000000000

Do0o0o0a0

0 *H NMR (500 MHz, CDClZ) & 8.09 (d, J = 8.3 HzO 2H), 7.94(d, J = 2.6 Hz, 1H), 7
.80(d, J = 8.3 Hz, 2H), 7.73(s, 4H), 7.60- 7.70(m, 3H), 7.48(dd, J = 7.5, 7.5 Hz
, 2H), 7.39(dd, J = 7.5, 7.5 Hz, 1H), 6.65(d, J = 9.8 Hz, 1H), 5.47(s, 2H), 3.22
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- 3.37(m, 4H), 1.83- 1.95(m, 4H)O

0 13C NMR (125 MHz, CDCI3) & 191.0, 161.6, 146.7, 142.2, 141.6, 140.4, 138.3, 13

7.0, 137.0, 133.1, 129.1, 129.0, 127.9, 128.2, 127.6, 127.2, 120.7, 116.4, 54.3,
48.2, 25.50

0 HRMS(ESI-MS) calcd for C,gHogNoNaO,S™[M+Na™] 521.1511 found 521.15020

gooooo

ooooaod

1-(2-(¢ -(UO0DOO0O0OO0OO0)-[1,1’ -0000071-4-00)-2-000000)-5-(000

00-1-0000000)0000-2H)-00@O00TS-23)000

0000000 @-@ooooboOo)YoOoDbo)H)YooooDbooooooooooooDbaOd

Oo0o0o0ooo0ooooD7@00000000ooooTs-230 00 0o0o0ooooooagTs-

2300000000 oooooooon

goboooo

0O *H NMR (500 MHz, CDCl3) & 8.01(d
.70(d, J = 8.3 Hz, 2H), 7.66(dd, J

6.81(d, J = 9.0 Hz, 2H), 6.63(d, J
, 3.04(s, 6H), 1.87- 1.92(m, 4H)O

0 13C NMR (125 MHz, CDCIl3) & 191.0, 161.9, 151.2, 147.5, 142.6, 137.2, 131.9, 1

29.2, 128.4, 127.0, 126.5, 120.9, 116.5, 112.9, 54.4, 48.5, 40.7, 25.80

0 HRMS(ESI-MS) calcd for C,gH,,N5Na0,S* [M+Na*™] 488.1620 found 488.16330

oooooad

ogoooad

1-(2-(4 -0000-[1,1' -00000]1-4-00)-2-000000)-5-(00000-1-0

O0O00D00)IO000-20AH)-00 (0 00TS-24)000

doodoooo@-0ooooooo)yyYoooooooooooooooooooooao

gooooov7o00o0oboDoOoOoDDODO0OOTS-2400000000000DOOTS-240000

goo0ooooooboon

0

0

[

= 8.3 Hz, 2H), 7.92(d, J = 2.3 Hz, 1H), 7
.5, 2.3 Hz, 1H), 7.58(d, J = 9.0 Hz, 2H),
.5 Hz, 1H), 5.44(s, 2H), 3.25- 3.34(m, 4H)

I n
© ©

ooooo
1H NMR (500 MHz, CDClz) & 8.08(d, J = 8.5 Hz, 2H), 7.92(d, J = 2.5 Hz, 1H), 7
.71(d, J = 8.5 Hz, 2H), 7.68(dd, J = 9.6, 2.5 Hz, 1H), 7.61(dd, J = 8.6, 5.4 Hz,
2H), 7.18(dd, J = 8.6, 8.6 Hz, 2H), 6.65(d, J = 9.5 Hz, 1H), 5.46(s, 2H), 3.25
- 3.35(m, 4H), 1.86- 1.96(m, 4H)O
0 13C NMR (125 MHz, CDCl;) & 191.2, 163.6(d, J = 249.0 Hz), 161.9, 146.6, 142.4,
137.3, 136.0(d, J = 3.0 Hz), 133.3, 129.4(d, J = 8.4 Hz), 129.2, 127.9, 121.0,
116.8, 116.5(d, J = 21.5 Hz), 54.5, 48.5, 25.80
0 HRMS(ESI-MS) calcd for C,5H,,N,Na0,S* [M+Na*™] 463.1104. found 463.10930
Oo0oooo
ooooo
1-(2-(4 (0000000 00)-[1,1' -000007-4-00)-2-000000)-5-0
0O000-1-0000000)0000-2(AH)-00 (@ 00 TS-25)000
0000000 @-(O00000000)I000)I0000000000000000
00000000000 08400000000000TS-250000000000000T
s-250 0000000000000 00D0
Ooooooo
0 1H NMR (400 MHz, CDCl3) & 8.04- 8.09(m, 2H), 7.92(d, J = 2.7 Hz, 1H), 7.72- 7.
78(m, 2H), 7.68(dd, J = 9.5, 2.7 Hz, 1H), 7.57- 7.63(m, 2H), 7.49- 7.55(m, 2H),
6.65(d, J = 9.5 Hz, 1H), 5.47(s, 2H), 3.26- 3.36(m, 4H), 1.86- 1.91(m, 4H), 1.38
(s, 9H);
0 *3C NMR (100 MHz, CDCl3) & 191.0, 161.6, 152.1, 147.2, 142.2, 137.0, 136.6, 13
2.8, 128.9, 127.5, 127.1, 126.2, 120.8, 116.4, 54.3, 48.2, 34.8, 31.4, 25.5;

10

20

30

40

50



(35) JP 6665155 B2 2020.3.13

O HRMS(ESI-MS) calcd for C,,HzoN,NaO,S"[M+Na*] 501.1824. found 501.18290
opoooog

gogooagd

1-(2-(4¢ -000-[1,1' -00000]-4-00)-2-000000)-5-(00000-1-00
000O00)D000-2(0H)-00 (@ 00TS-26)000
gooooo0o@-0ooogoooboH)yYOOooooboooobooogoopboogouobooo
goboobogsspoooboooobogTs-2600000000DO0ODbDDOTS-2600 000
gogoboobooobooooog

opooooo

0 'H NMR (500 MHz, CDCl3) & 8.06(d, J = 8.3 Hz, 2H), 7.92(d, J = 2.9 Hz, 1H), 7
.74(d, J = 8.3 Hz, 2H), 7.67(dd, J = 9.8, 2.9 Hz, 1H), 7.55(d, J = 8.0 Hz, 2H),

7.30(d, J = 8.0 Hz, 2H), 6.65(d, J = 9.8 Hz, 1H), 5.47(s, 2H), 3.25- 3.40(m, 4H)
, 2.42(s, 3H), 1.85- 1.95(m, 4H)O

0 13C NMR (125 MHz, CDCl3) &6 191.0, 161.6, 147.3, 142.2, 138.9, 137.0, 136.6, 1

32.8, 129.9, 128.9, 127.5, 127.3, 120.8, 116.4, 54.3, 48.2, 25.5, 21.40

0 HRMS(ESI-MS) calcd For C,,H,,NoNaO,S*[M+Na*] 459.1354. found 459.1346[]
goboooo

gogoag

1--(4-(00000-1-00)I000)-2-000000)-5-(00000-1-00000
00)0 D000 -2(@AH)-00 (000 TS-29)0 00
gooboboobuooobo-1-gobboobboobbuoobbooobuooobooo
gboobooe 0o uobOobOobOoOoTs-220000b00boDoboDOobOoOTS-2920000
oooboobooooboooao

goboooo

0 TH NMR (500 MHz, Acetone-dg) & 8.34(d, J = 2.6 Hz, 1H), 8.28(d, J 8.3 Hz, 2

H), 8.02(dd, J = 9.8, 9.8 Hz, 2H), 7.86(d, J = 8.3 Hz, 1H), 7.80(dd, J = 9.8, 2.

6 Hz, 1H), 7.74(d, J = 8.3 Hz, 2H), 7.51- 7.65(m, 4H), 6.58(d, J = 9.7 Hz, 1H),

5.80(s, 2H), 3.26- 3.34(m, 4H), 1.86- 1.94(4H, m):

0 13C NMR (125 MHz, Acetone-dg) 6 192.8, 162.0, 147.4, 144.2, 139.8, 138.2, 135
.0, 134.9, 132.1, 131.5, 129.5, 129.5, 129.2, 128.0, 127.6, 127.1, 126.5, 126.2,
120.6, 116.4, 55.9, 49.0, 26.0;

0 HRMS(ESI1-MS) calcd for C,,H,,N,NaO,S*[M+Na™] 495.1354. found 495.13390
opooooo

Doooo

1-(2-( [1,1' 4 ,I' ° -000000]-3-00)-2-000000)-5-(00000-1-0
000O000)I0O00-2(1H)-00 (0 007TS-30)00 0

DooO0002,3 -0000000000000000000000000000000¢0
0000000 O0BMI0O0D0O0O0ODDONOONDONDOOONDONODONOONDODONDOOO
000DO00O0O0BMO0OO0OO0O([1,Y -00000]-4-000000000000000
0000800000000 O00TS-300000000000000TS-300000000
DO0oO00O00O000

Dooooo

0 H NMR (500 MHz, CDClZ) & 8.26(s, 1H), 7.99(d, J = 8.0 Hz, 1H), 7.90- 7.96(m,

2H), 7.70- 7.73(m, 4H), 7.60- 7.69(m, 4H), 7.48(dd, J = 7.7 Hz, 2H), 7.38(dd, J
= 7.4 Hz, 1H), 6.65(d, J = 9.2 Hz, 1H), 5.51(s, 2H), 3.26- 3.34(m, 4H), 1.85- 1
.95(m, 4H)O

0 *3C NMR (125 MHz, CDCl3)3 191.6, 161.6, 142.2, 141.9, 141.1, 140.5, 138.6, 137
.0, 135.0, 133.0, 129.7, 129.0, 127.9, 127.7, 127.7, 127.2, 127.1, 126.8, 120.7,
116.4, 54.5, 48.2, 25.50

0 HRMS(ESI-MS) calcd for C,gHogNoNaO,S*[M+Na*™] 521.1511. found 521.15370
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000000
Doooao

1-2-( [1,1 4 ,1’ :4 ° ,1’ "’ -0000000071-3-00)-2-000000)-
5-(00000-1-0000000)0000-2@H)-00 (@ 00T7TS-31)000
0D000002,3 -00000000000000000000000000000000
0000000BM000O00O0O0O0O0OOONOONOOOODONONOOOOOOOOOOOOn
0D0O00DO0O0BM0ODOODOD([,Y 4 ,I' ° -000000]-4-00000000000
00000000080 000000O00O0D0TS-310000000000000TS-310
0000000000000000

Do0o0o0Q0

0 H NMR (500 MHz, CDCl) & 8.28(dd, J = 1.7, 1.7 Hz, 1H), 7.98- 8.03(m, 1H), 7.

92- 7.97(m, 2H), 7.63 - 7.79(m, 12H), 7.45- 7.50(m, 2H), 7.36- 7.40(m, 1H), 6.67
(d, J = 9.5 Hz, 1H), 5.50(s, 2H), 3.28- 3.36(m, 4H), 1.88 -1.96(m, 4H);

0 13C NMR (125 MHz, CDCl;) & 191.3, 161.4, 141.9, 141.7, 140.5, 140.4, 139.1, 1
38.5, 136.8, 134.8, 132.9, 129.5, 128.8, 127.5, 127.4, 127.3, 127.3, 127.0, 127.
0, 126.8, 126.6, 120.6, 116.3, 54.2, 48.0, 25.3;

0 HRMS(ESI-MS) calcd For CggHaoNoNaO,S*[M+Na*] 597.1824. found 597.1846[
DoooooQ

Dooooon
1-(2-( [1,1' 4 ,1' > :4 ' ,1' ' -00000000]1-4-00)-2-000000)-
5-(00000-1-0000000)I1000-2(14)-00 (000 7TS-32)000
0DooDO00O0O0[L,l 4 ,I'’ -000000]1-4-0000000000000000

goobOooooboocOooboobossgoooboboooooooooTs-3200000000
gboooTs-32000000000Db0000O0DOn0n

gboooaod

0 H NMR (500 MHz, CDClZ) & 8.11(d, J = 8.3 Hz0 2H), 7.93(d, J = 2.3 Hz, 1H), 7
.82(d, J = 7.8 Hz, 2H), 7.64- 7.80(m, 11H), 7.45- 7.50(m, 2H), 7.38(dd, J = 7.5,
7.5 Hz, 1H), 6.67(d, J = 9.8 Hz, 1H), 5.48(s, 2H), 3.30- 3.37(m, 4H), 1.88- 1.9

8(4H, m)O

13C NMR (125 MHz, CDCl3) & 191.0, 161.6, 146.8, 142.2, 141.2, 140.8, 140.7, 139
-3, 138.4, 137.0, 133.1, 129.0, 129.0, 127.9, 127.8, 127.7, 127.6, 127.2, 120.8,
116.5, 54.3, 48.3, 25.60

oooooao

googoag

1-(2-( [1,17 :3 ,I' ' -0000007]-4-00)-2-000000)-5-(00000-1-0
000000)0O000-2(AH)-00 @ 00TS-34)000

oooooodn,y -ogoobo]l]s-0booo0ooobooooobooOooboobooo
oooooooooesoooooooooDbooTs-340oogoooooooDoaoOoTs-

dq0o0ooooooooooboooooan

oooooao

0 H NMR (500 MHz, CDCI3)d 8.10(d, J = 8.6 HzO 2H), 7.94(d, J = 2.6 Hz, 1H), 7.

83- 7.85(m, 1H), 7.80(d, J = 8.3 Hz, 2H), 7.60- 7.70(m, 5H), 7.56(dd, J = 7.7, 7
.7 Hz, 1H), 7.54- 7.59(m, 2H), 7.37- 7.42(m, 1H), 6.65(d, J = 9.8 Hz, 1H), 5.49(

s, 2H), 3.28- 3.34(m, 4H), 1.86- 1.94(m, 4H)O

0 3C NMR (125 MHz, CDCI3)d 191.1, 161.6, 147.2, 142.3, 142.2, 140.9, 140.1, 137
.0, 133.2, 129.6, 129.0, 128.9, 127.9, 127.8, 127.6, 127.4, 126.4, 126.3, 120.7,
116.4, 54.3, 48.2, 25.50

O HRMS(ESI-MS) calcd for C,gH,gNoNaO,S™[M+Na*] 521.1511. found 521.14990
ugboogood

goooao
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1-(2-( [1,1' 3 ,I' * -000000]-3-00)-2-000000)-5-(00000-1-0
000O000)I000-2(1H)-00 (0 007TS-35)00 0

0D00O0002,3 -0000000000000000000000000000000
DO0000O00O0BM0OO0DOO0ODDODOOOONDOOONDOOONOOOOODODOOD
000DO00O00O0BM0O0O0DOOO[1,l’ -0000071-3-00000000000000

00000970 0000000000TS-350000000000000TS-3500000
Dooo0ooo0oO0ooon

Dooooo

0 H NMR (500 MHz, CDCIZ)d 8.26(s, 1H), 8.00(d, J = 7.7 Hz, 1H), 7.90- 7.97(m,

2H), 7.82(s, 1H), 7.52- 7.74(m, 7H), 7.48(dd, J = 7.6, 7.6 Hz, 2H), 7.37(d, J =

7.3 Hz, 1H), 6.65(d, J = 9.5 Hz, 1H), 5.50(s, 2H), 3.22- 3.36(m, 4H), 1.84- 1.95
(m, 4H);

0 13C NMR (125 MHz, CDCl3)d 191.5, 161.6, 142.4, 142.3, 142.2, 140.9, 140.4, 137
.0, 135.0, 133.3, 129.7, 129.6, 129.0, 127.8, 127.4, 127.2, 127.1, 127.0, 126.3,
126.3, 120.8, 116.4, 54.5, 48.2, 25.5;

0 HRMS(ESI-MS) calcd for C,gH,gNoNaO,S*[M+Na*] 521.1511. found 521.15070
Ooooooo

Doooo

1-(2-000-2-(5 -0000- [1,1 :3 ,1' ' -0000007]-4-00)000)-5-(0

0000-1-0000000)I0000-2AH)-00 (000 7TS-36)00 0
oooooofq,r :3 ,1' ° -000000]-5 -000000000000000

g
ooobooooobooocooboboosoooboooooboooooooTs-8e0 O OOOO
ooobooogTs-3eb0o0nooooooooooonon

gboooaog

0 H NMR (500 MHz, CDCI3)d 8.12(d, J = 8.3 Hz, 2H), 7.94(d, J = 2.3 Hz, 1H), 7.8
4- 7.90(m, 3H), 7.82(s, 2H), 7.65- 7.74(m, 5H), 7.50(dd, J = 7.5, 7.5 Hz, 4H), 7
.42(dd, J = 7.5, 7.5 Hz, 2H), 6.66(d, J = 9.5 Hz, 1H), 5.48(s, 2H), 3.26- 3.37(m
, 4H), 1.86- 1.96(m, 4H)O

0 3C NMR (125 MHz, CDCl3)3 191.1, 161.6, 147.3,142.9, 142.2, 140.9, 140.7, 137.
0, 133.3, 129.1, 129.0, 128.0, 128.0, 127.5, 126.6, 125.3, 120.8, 116.5, 54.3, 4
8.2, 25.50

0 HRMS(ESI-MS) calcd for CzgHgoNoNaO,S™[M+Na™] 597.1824. found 597.18460
oooooao

Doooo

1-(2-000-2-(5 -00O00- [1,17 :3 ,1' ' -0000007-3-00)000)-5-(0
0000-1-0000000)0000-2AH)-00(Q 007TS-37)00 0

D000002,3 -0000000000000000000000000000000
0000000 O0BMI0O0D0O0O0ODDONOONDONDOOONDONODONOONDODONDOOO
DooooO0O0OBM0OOOO0O(N1,7Y :3 ,1’ ' -000000]-% -00000000
0000000000090 0000000000TS-3700000000000000TS-
3700 000000000000000

Dooooo

O *H NMR (500 MHz, CDCl;)& 8.31(s, 1H), 8.02(d, J = 7.7 Hz, 1H), 7.99(d, J = 7.

7 Hz, 1H), 7.94(d, J = 2.3 Hz, 1H), 7.83- 7.86(m, 1H), 7.78- 7.81(m, 2H), 7.69-

7.75(m, 4H), 7.62- 7.69(m, 2H), 7.50(dd, J = 7.5, 7.5 Hz, 4H), 7.41(dd, J = 7.5,
7.5Hz, 2H), 6.65(d, J = 9.7 Hz, 1H), 5.51(s, 2H), 3.24- 3.36(m, 4H), 1.85- 1.96
(m, 4H);

0 13C NMR (125 MHz, CDCl3)d 191.5, 161.6, 142.8, 142.4, 142.2, 141.0, 140.9, 137
.0, 135.0, 133.4, 129.7, 129.1, 127.9, 127.5, 127.3, 127.1, 126.1, 125.2, 120.8,
116.5, 54.5, 48.2, 25.5;
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O HRMS(ESI-MS) calcd for CggHgoNoNaO,S™[M+Na™] 597.1824 found 597.18460
gooooo

goooad

1-(2-(¢ -(00000-2-00)-[1,1' -000007]-4-00)-2-000000)-5-(00
000-1-0000000)0000-20H-00 (@ 00T7TS-38)000
0oDodooooD@-(@oOobo-2-00)00O0ODO)H)oDODODOODODODODODODOD
gooooooooboboo8sooooooooTsS-38 000000 ooooogT

Ss-38000000D00ODOODDODOODDOOO

gooooo

0 1H NMR (500 MHz, Acetone-dg) & 8.31(d, J = 2.6 Hz, 1H), 8.28(s, 1H), 8.20- 8.

24(m, 2H), 7.90- 8.06(m, 10H), 7.79(dd, J = 9.7, 2.6 Hz, 1H), 7.50- 7.58(m, 2H),
6.57(d, J = 9.7 Hz, 1H), 5.75(s, 2H), 3.22- 3.30(m, 4H), 1.80- 1.90(m, 4H);

0 13C NMR (125 MHz, Acetone-dg) 6 192.6, 162.1, 146.7, 144.2, 141.9, 139.4, 138.

5, 138.1, 134.9, 134.8, 134.0, 129.8, 129.7, 129.3, 128.8, 128.8, 128.6, 128.2,
127.5, 127.2, 126.6, 126.1, 120.7, 116.5, 55.8, 49.0, 26.1;

0 HRMS(ESI-MS) calcd For CggHogNoNaO,S*[M+Na*] 571.1667. found 571.1645[0
oooooao

0ooon

1-(2-(4¢ -(U0000-1-00)-[1,1' -000007-4-00)-2-000000)-5-(00
000-1-0000000)0000-2(1H)-00 (0 00TS-39)000
ooooooo@-@oooo-1-00)oooo)H)ooooooDooooooooooao
goboooobooooos4oDooooooooTs-3000b0boooboOoDonoagTs-39
gobobobooboooobboooboo

ogooooao

O H NMR (500 MHz, CDCl3) & 8.10- 8.16(m, 2H), 7.84- 7.98(m, 6H), 7.76- 7.81(m,
2H), 7.69(dd, J = 9.7, 2.6 Hz, 1H), 7.62- 7.66(m, 2H), 7.44- 7.58(m, 4H), 6.66(

d, J = 9.7 Hz, 1H), 5.49(s, 2H), 5.46(s, 2H), 3.25- 3.35(m, 4H), 1.85- 2.00(m, 4
WO

0 13C NMR (125 MHz, CDCI3) & 191.3, 191.3, 161.9, 147.2, 142.5, 142.4, 141.6, 1

39.8, 138.7, 137.3, 134.3, 133.4, 131.9, 131.2, 129.3, 128.8, 128.4, 128.0, 127.

6, 127.4, 126.6, 126.3, 126.2, 125.8, 121.0, 116.8, 54.6, 48.5, 25.80

0 HRMS(ESI-MS) calcd for CzgHogNoNaO,S™[M+Na™] 571.1667. found 571.16450
gooooo

0oooan

1-(2-(4 -0000-[1,1’ -000007]-4-00)-2-000000)-5-(00000-1-0
000000)DO000-2(AH)-00 (000 TS-40)00 0O

0000000 @-0o00o0o0o0oDOo)Y 0000000 DbO0obOO0ooDo0DOooDOooDoDbDOoDbaOd
oodooooel0oonooOoOoDDOoOTS-4000000000DDOOOOTS-4000000
gooooooooobao

gooooo

0 H NMR (500 MHz, CDClZ) & 8.04- 8.08(m, 2H), 7.92(d, J = 2.5 Hz, 1H), 7.71- 7
.75(m, 2H), 7.67(dd, J = 9.7, 2.5 Hz, 1H), 7.55- 7.59(m, 2H), 7.28- 7.34(m, 4H),
7.18 -7.25(m, 3H), 6.65(d, J = 9.7 Hz, 1H), 5.45(s, 2H), 4.05(s, 2H), 3.25- 3.3

5(m, 4H), 1.85- 1.91(m, 4H)O

0 13C NMR (125 MHz, CDCIl3) & 191.0, 161.6, 147.1, 142.2, 142.1, 140.8, 137.4, 1

37.0, 132.9, 129.8, 129.1, 128.9, 128.7, 127.6, 127.5, 126.4, 120.8, 116.5, 54.3
, 48.2, 41.8, 25.50

0 HRMS(ESI-MS) calcd for CsoHogNoNa0,S*[M+Na*] 535.1667. found 535.16560
gooooao

goooao
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1-(2-(4 -(00O000-1-00)-[1,1’ -000007]-3-00)-2-000000)-5-(00
000-1-0000000)0000-2(@H)-00 (0 00Ts-41)000

0D00O0002,3 -0000000000000000000000000000000
DO0000O00O0BM0OO0DOO0ODDODOOOONDOOONDOOONOOOOODODOOD
000DO00O0O0BMO0O00O000M-(UO00O00-1-00)0000)0000000000

000000090 000000000000TS-410000000000000TS-410
Do0oO00oO00O00oO00oO0ooOod

Dooooo

0 H NMR (500 MHz, CDCl) & 8.31- 8.33(s, 1H), 7.88- 8.02(m, 6H), 7.74- 7.78(m,

2H), 7.62- 7.71(m, 4H), 7.45- 7.58(m, 4H), 6.67(d, J = 9.8 Hz, 1H), 5.52(s, 2H),
3.30- 3.36(m, 4H), 1.88- 1.96(m, 4H)O

0O 13C NMR (125 MHz, CDCI3) & 191.3, 161.4, 141.9, 141.9, 140.6, 139.4, 138.5, 1
36.8, 134.8, 133.8, 133.0, 131.4, 130.7, 129.5, 128.3, 127.8, 127.0, 127.0, 126.
9, 126.7, 126.1, 125.8, 125.8, 125.3, 120.6, 116.4, 54.2, 48.0, 25.30

0 HRMS(ESI-MS) calcd for CzgHogN,NaO,S™[M+Na™] 535.1667. found 535.16450
gooooo

ooooao

1-(2-(4 -(00000-2-00)-[1,1' -000007-3-00)-2-000000)-5-(00
000-1-0000000)0000-2(1H)-00 @ 00TS-42)000

0D00O0002,3 -0000000000000000000000000000000
DO00DO00O00O0BM0O0D0O0D0ODDODO0ONDONDONO0ONDONODONONONDODONDOOnO
000DO00O00BMO0O00O000M-(UO00O00-2-00)I0000)00000000000
0000000800000 O00O0000000TS-420000000000000TS-42
0000000 O00O00O0OoOoOoon

Dooooo

0 H NMR (500 MHz, CDClZ) & 8.28(dd, J = 1.7 Hz, 1H), 8.11(s, 1H), 8.00(d, J = 7

.8 Hz, 1H), 7.82- 7.98(m, 7H), 7.80(dd, J = 8.3, 1.9 Hz, 1H), 7.75(d, J = 8.3 Hz
, 2H), 7.68(dd, J = 9.8, 2.6 Hz, 1H), 7.64(dd, J = 7.8, 7.8 Hz, 1H), 7.48- 7.56(
m, 2H), 6.66(d, J = 9.8 Hz, 1H), 5.50(s, 2H), 3.27- 3.36(m, 4H), 1.85- 1.95(m, 4
H):

0 13C NMR (125 MHz, CDCl3) & 191.6, 161.6, 142.2, 142.0, 141.0, 138.7, 137.8, 1
37.0, 135.0, 133.8, 133.1, 132.9, 129.8, 128.7, 128.4, 128.1, 127.8, 127.8, 127.
1, 126.8, 126.6, 126.3, 126.0, 125.5, 120.8, 116.6, 54.5, 48.2, 25.5;

0 HRMS(ESI-MS) calcd for CssHogNoNaO,S*[M+Na*] 571.1667. found 571.16450
Oooooo0oo

Oo0oo0oo

1-(2-(4 -0000-[1,1' -00000]1-3-00)-2-000000)-5-(00000-1-0

000000)0O000-2(1H)-00 @ 00TS-43)000

0D000002,3 -00000000000000000000000000000000
00000000BMODO0ONDONONODONONODONONODONONODONONOONONODOONOOOOOOO
D00000O0B000O00O0@O0O000O00D0O0) 000000000 NONoOnOon
03700000000000TS-430000000000000TS-43000000000
Dooooooao

Do0o0o0Q0

0 TH NMR (500 MHz, CDClZ) & 8.33(dd, J = 1.7, 1.7 Hz, 1H), 8.29(d, J = 2.9 Hz, 1
H), 8.06(ddd, J = 7.3, 1.7, 1.2 Hz, 1H), 7.97(ddd, J = 8.6, 1.7, 1.2 Hz, 1H), 7.
77(dd, J = 9.7, 2.9, 1H), 7.64- 7.69(m, 3H), 7.38(d, J = 8.3 Hz, 2H), 7.27- 7.33
(m, 4H), 7.18- 7.23(m, 1H), 6.56(d, J = 9.7 Hz, 1H), 5.77(s, 2H), 4.05(s, 2H), 3
.22- 3.28(m, 4H), 1.81- 1.88(m, 4H)O

0 13C NMR (125 MHz, CDCl;) & 191.6, 161.6, 142.3, 142.2, 141.4, 140.9, 137.6, 1
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37.0, 134.9, 133.1, 129.8, 129.6, 129.1, 128.7, 127.4, 126.8, 126.8, 126.4, 120.
8, 116.5, 54.4, 48.2, 41.7, 25.50

0 HRMS(ESI-MS) calcd For CgoHogNoNaO,S*[M+Na*] 535.1667. found 535.16680
oooooo

Doooo

1-(2-(2 -0000-[1,1' -00000]-4-00)-2-000000)-5-(00000 -1-0
000000)I000-2(1H)-00 (@ 0 0TS-46)0 0 O

0000000 @E-00000000)I0OO00DO00DO00O00DO00O0O0ONOoOooooono
000000940 0000000000TS-460000000000000TS-460000
DooO00oO00O00O0oOon

DoooooQ

0 TH NMR (500 MHz, CDClZ) & 8.04(d, J = 8.6 Hz, 2H), 7.92(d, J = 2.6 Hz, 1H), 7
.60- 7.75(m, 3H), 7.30- 7.40(m, 2H), 7.03- 7.09(m, 1H), 7.02(d, J = 8.4 Hz, 1H),
6.64(d, J = 9.5 Hz, 1H), 5.46(s, 2H), 3.84(s, 3H), 3.25- 3.35(m, 4H), 1.85- 1.9

3(m, 4H)O

0 13C NMR (125 MHz, CDCl;) & 191.2, 161.6, 156.6, 145.3, 142.2, 137.0, 132.7, 1

30.8, 130.3, 130.0, 129.2, 128.0, 121.2, 120.7, 116.4, 111.6, 55.7, 54.3, 48.2,

2550

0 HRMS(ESI-MS) calcd for C,4H,,NoNaO-S*[M+Na*] 475.1304 found 475.12810
oooooo

Doooo

1-(2-(3 -0000-[1,1' -00000]-4-00)-2-000000)-5-(00000-1-0
000O000)I000-2(1H)-00 (00 07TS-47)00 O

0000000 @G-00000000)I0OO00O00O00ON0O0oO0oooooooond
000000790 000000000000TS-470000000000000TS-4700
000000000 000000

oooooQ

0 H NMR (500 MHz, CDClZ) & 8.05- 8.08(m, 2H), 7.93(d, J = 2.1 Hz, 1H), 7.73- 7
.90(m, 2H), 7.67(dd, J = 9.6, 2.7 Hz, 1H), 7.41(dd. J = 7.8, 7.8 Hz, 1H), 7.23(d
dd, J = 7.9, 2.1, 0.8 Hz, 1H), 7.16(dd, J = 2.1 Hz, 1H), 6.97(ddd, J = 7.9, 2.1,
0.8 Hz, 1H), 6.65(d, J = 9.6 Hz, 1H), 5.46(s, 2H), 3.89(s, 3H), 3.26- 3.34(m, 4
H), 1.88- 1.94(m, 4H)O

0 13C NMR (125 MHz, CDCl;) & 191.1, 161.4, 160.0, 147.0, 141.9, 140.8, 136.7, 1
32.9, 130.0, 128.6, 127.6, 120.5, 119.7, 116.2, 113.8, 113.0, 55.3, 54.1, 48.0,
25.30

0 HRMS(ESI-MS) calcd for C,4H,,NoNaO-S*[M+Na*] 475.1304 found 475.12820
oooooQ

Doooo

1-(2-(2 -0000-[1,1' -0000071-4-00)-2-000000)-5-(CO0000-0-
000O0000)0000-2(AH)-00 (000 TS-48)00 O

0000000 @E-00000000)I0OO00O00O00ON0O0O0OOoOoooooood
000O0002700000000000007TS-480000000000000TS-48010
00000000 0000000

oooooQ

0 TH NMR (500 MHz, CDClZ) & 8.06- 8.11(m, 2H), 7.93(d, J = 2.7 Hz, 1H), 7.70- 7
.75(m, 2H), 7.68(dd, J = 9.6, 2.6 Hz, 1H), 7.48(ddd, J = 7.8, 7.8, 1.7 Hz, 1H),

7.36- 7.43(m, 1H), 7.25 -7.28(m, 1H), 7.17- 7.23(m, 1H), 6.65(d, J = 9.6 Hz, 1H)
, 5.47(s, 2H), 3.25- 3.35(m, 4H), 1.85- 1.95(m, 4H)O

0 13C NMR (125 MHz, CDClZ) & 191.4, 161.9, 160.2(d, J = 248.9 Hz), 142.5(d, J =
1.1 Hz), 142.4, 137.3, 133.6, 131.0(d, J = 3.0 Hz), 130.7(d, J = 8.3 Hz), 130.0
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(d, J = 3.5 Hz), 128.7, 127.9(d, J = 13.2 Hz), 125.1(d, J = 3.6 Hz), 121.0, 116.

8(d, J = 22.1 Hz), 116.7, 54.6, 48.5, 25.80

oooooao

ooooao

1-(2-(3 -0000-[1,1’ -00000]-4-00)-2-000000)-5-(C0000-1-0
000D000)IO0ODO-2AH)-00 (000 TS-49)0 00

0000000 @G-00000000)I000000000000000000000a0
000000970 0000000000TS-490000000000000OTS-490000
0o0oDo0O0O0DooDOoOoooao

oooooao

O *H NMR (400 MHz, CDCl3) & 8.09(d, J = 8.3 Hz, 2H), 7.93(d, J = 2.7 Hz, 1H), 7
.74(d, J = 8.3 Hz, 2H), 7.68(dd, J = 9.6, 2.7 Hz, 1H), 7.40- 7.50(m, 2H), 7.30-

7.40(m, 1H), 7.10- 7.15(m, 1H), 6.66(d, J = 9.6 Hz, 1H), 5.46(s, 2H), 3.25- 3.35
(m, 4H), 1.85- 1.95(m, 4H);

0 3C NMR (100 MHz, CDCl3) & 191.3, 164.6(d, J = 246.5 Hz), 161.9, 146.2, 142.4,
142.1(d, J = 7.8 Hz), 137.3, 133.8, 131.0(d, J = 8.4 Hz), 129.3, 128.1, 123.4(d
, J = 3.0 Hz), 121.0, 116.8, 115.9(d, J = 21.0 Hz), 114.7(d, J = 22.1 Hz), 54.6,
48.5, 25.8;

0 HRMS(ESI-MS) calcd for C,5H,,FNoNaO,S*[M+Na*™] 463.1104 found 475.10960
oooooao

ooooao

1-(2-(2 -000-[1,7 -0D0000]-4-00)-2-000000)-5-(00000-1-00
000DO00)IO0O0D-2AH)-00 (@ 00OTS-50)000

0000000 (@-0000000)0000000000000000D0DO00000
000007500000 000000000TS-500000000000000TS-5000
0o0oD0O0O0O0oDoOoOooooao

oooooao

O *H NMR (500 MHz, CDCl3) & 8.05- 8.10(m, 2H), 7.93(d, J = 2.6 Hz, 1H), 7.68(dd
, J=09.7, 2.6 Hz, 1H), 7.59- 7.62(m, 2H), 7.48- 7.53(m, 1H), 7.32- 7.38(m, 3H),
6.65(d, J = 9.7 Hz, 1H), 5.48(s, 2H), 3.29- 3.34(m, 4H), 1.86- 1.94(m, 4H)O

0 *3C NMR (125 MHz, CDClg) & 191.2, 161.6, 145.7, 142.1, 139.2, 137.0, 133.4, 13

2.4, 131.2, 130.4, 130.4, 129.6, 128.2, 127.2, 1280.8, 116.6, 54.4, 48.3, 25.50
0 HRMS(ESI-MS) calcd for C,5H,,CIN,NaO,S*[M+Na™] 479.0808. found 479.07880
oooooo

ooooao

1-(2-(4"-0 00 -[1,1"-000007-4-00)-2-000000)-5-(00000-1-000
0O000)oo0O-2H)-00 (0 00TS-52)000

000000000000 D0D0000O000D0D0DO00O0O0O0O0OONN-O000D0-0000
0oooDO0O0-6-000-1,6-00000000-3-0000000000D000000OO0I[S3-
(00000000 O0) 000000000000 @-0000000)0D00000
0000007TsS-5200-0000000000000000000000D0D0D000O00OO0
00000012000 00000000000TS-520000000000000TS-520
000000000000 o0OoOOn

oooooao

0 TH NMR (500 MHz, Acetone-dg)d 8.24(d, J = 2.6 Hz, 1H), 8.21(d, J = 8.3 Hz,2H)
, 7.90(d, J = 8.3 Hz, 2H), 7.79- 7.81(m, 3H), 7.56(d, J = 8.6 Hz, 2H), 6.56(d, J
= 9.5 Hz, 1H), 5.69(s, 2H)O

0 *3C NMR (125 MHz, Acetone-dg)d 192.5, 161.9, 145.7, 141.9, 139.2, 137.5, 135.

0, 134.9, 130.0, 129.8, 129.7, 128.2, 123.1, 120.7, 55.90

0 HRMS(ESI-MS) calcd for C,gH,sCIN,Na0,S*[M+Na™] 425.0339. found 425.03210
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oooooao

ooooao

1-(2-(¢ -000-2 (OOO0OOOOOO0O)-[1, -00D0D0DO0]-4-00)-2-0000
00)-5-(00000-1-0000000)0000-2@H)-00 (@ O00O0TS-53)000
0000000 @-000-2-(0O00000000)I0DO0O)0O0OO0OO0OOOOOOOO
0000000000000 0000810000000O0O0OOTS-5300000000
00O0O0O0Ts-5300000000000000000

oooooao

O *H NMR (500 MHz, CDCl3) & 8.05(d, J = 8.0 Hz, 2H), 7.93(d, J = 2.5 Hz, 1H), 7
.77(s, 1H), 7.67(dd, J = 9.6, 2.5 Hz, 1H), 7.55- 7.60(m, 1H), 7.47(d, J = 8.0 Hz
, 2H), 7.26- 7.29(m, 1H), 6.64(d, J = 9.6 Hz, 1H), 5.47(s, 2H), 3.26- 3.31(m, 4H
), 1.82- 1.94(m, 4H);

0 *3C NMR (100 MHz, CDCl3) & 191.1, 161.6, 144.9, 142.1, 138.3(q, J = 2.0 Hz),
137.1, 134.7, 133.9, 133.0, 131.8, 130.0(q, J = 31.0 Hz), 129.9(q, J = 1.6 Hz),
128.0, 126.8(q, J = 5.5 Hz), 123.2(q, J = 274.4 Hz), 120.8, 116.6, 54.4, 48.2, 2
5.5;

0 HRMS(ESI-MS) calcd for C,4H,oCIF5N,Na0,S*[M+Na*™] 547.0682. found 547.06610
oooooao

ooooao

1-(2-(¢ -000-3 (OO0OO0OO0OO0OO0OO0OO0)-[1, -00D0D0D0]-4-00)-2-0000
00)-5-(00000-1-0000000)0000-2@H)-00 @ O00O0TS-54)000
0000000 @-000-3-(000000000)I00O0)0O00O0O0O0O0OoOoOoaQg
0000000000000 000O0s88I 000NN ONONONOOTS-%400000000
000007 Ts-5400000000000000000

oooooao

0 *H NMR (500 MHz, CDCl3) & 8.11(d, J = 8.3 Hz, 2H), 7.92- 7.95(m, 2H), 7.70- 7
.75(m, 3H), 7.67(dd, J = 9.8, 2.6 Hz, 1H), 7.63(d, J = 8.3 Hz, 1H), 6.64(d, J =
9.8 Hz, 1H), 5.47(s, 2H), 3.24- 3.32(m, 4H), 1.81- 1.91(m, 4H)O

0 3C NMR (125 MHz, CDCl3) & 191.0, 161.6, 144.5, 142.1, 138.5, 137.0, 133.9, 1
32.8(q, J = 1.6 Hz), 132.4, 131.5, 129.3(q, J = 31.6 Hz), 129.2, 127.8, 126.5(q,
J = 5.4 Hz), 122.8(q, J = 273.1 Hz), 120.8, 116.6, 54.4, 48.2, 25.50

0 HRMS(ESI-MS) calcd for C,,H,oCIFgN,Na0,S™[M+Na™] 547.0682. found 547.06730
oooooao

ooooao

1-(2-(¢ -000-[1, -000O00]-4-00)-2-000000)-6-000-N-0D000-
1,6-00000000-3-0000000@O0TS-56)000
0000000000000 O0O0O0O0O0O0O0O0OOOe6-000-N-0000-1,6-0000
0000-3-00000000000000120000000000TS-560000000
0ooOoOooTs-560 0000000000 0000O00O0

oooooao

O *H NMR (500 MHz, CDCl3) & 8.08(d, J = 8.0 Hz, 2H), 7.95(d, J = 2.8 Hz, 1H), 7
.72(d, J = 8.0 Hz, 2H), 7.66(dd, J = 9.6, 2.8 Hz, 1H), 7.58(d, J = 8.5 Hz, 2H),

7.47(d, J = 8.5 Hz, 2H), 6.67(d, J = 9.6 Hz, 1H), 5.43(s, 2H), 4.44(brs, 1H), 3.

03(dt, J = 6.9, 6.7 Hz, 2H), 1.55- 1.61(m, 2H), 0.95(t, J = 7.5 Hz, 3H)O

0 13C NMR (125 MHz, CDCl3) & 190.9, 161.6, 146.0, 142.0, 138.0, 136.6, 135.0, 1

33.3, 129.4, 129.0, 128.7, 127.6, 121.1, 119.0, 54.6, 45.1, 23.1, 11.30

0 HRMS(ESI-MS) calcd for C,,H,,CIN,NaO,S*[M+Na™] 467.0808. found 467.08100
oooooao

ooooao

1-(2-(3 ,5 -00(@O0O0DO0DO00D0DO00)-[1,1 -00000]-4-00)-2-000000
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)-5-(00000-1-0000000)0000-2(1H)-00(000TS-57)000
goooooo@,,-0o0o@uooogooo)yygogo)yy ouogobopbboogouobooo
gboboooooboobobobo4bobooboboooTs-570oooooooboonn
gooTs-570dpoboobboooboooboo

gogoboogad

0 H NMR (500 MHz, CDClZ) & 8.14(d, J = 8.3 Hz, 2H), 8.06(s, 2H), 7.97(d, J = 2
.5 Hz, 1H), 7.93 (s, 1H), 7.76(d, J = 8.3 Hz, 2H), 7.66(dd, J = 9.7, 2.5 Hz, 1H)
, 6.63(d, J = 9.7 Hz, 1H), 5.49 (s, 2H), 3.20- 3.33(m, 4H), 1.82- 1.93(m, 4H);

0 13C NMR (125 MHz, CDCl3) & 191.0, 161.6, 143.9, 142.2, 141.8, 137.0, 134.4, 1

32.7(q, J = 33.4 Hz), 129.3, 128.0, 127.5, 123.3(q, J = 272.7 Hz), 122.2, 120.7,
116.6, 54.5, 48.2, 25.5;

O HRMS(ESI-MS) calcd for C,gHooFgNoNaO,ST[M+Na™] 581.0946. found 581.0942[0
gpboooo

googoag

1-(2-(4¢ -000-2 -000-[1,1 -000007-4-00)-2-000000)-5-(000
00-1-0000000)0000-2AH)-00 (000 TS-58)00 O

0000000 @-0o0o0-2-0000000)ID0DO0ODODDODODODOODODOODODODODOD

oooboooooogved00bUOobUOOOOTS-%800000OD0OOODbDODnOnnTS-580

oooboooooooboobobo

d

g

Do0ooao

TH NMR (500 MHz, CDClZ) & 8.06 (d, J = 8.3 Hz, 2H), 7.94(d, J = 2.6 Hz, 1H),
7.67(dd, J = 9.8, 2.6 Hz, 1H), 7.45(d, J = 8.3 Hz, 2H), 7.20- 7.31(m, 2H), 7.16(
d, J = 8.0 Hz, 1H), 6.64(d, J = 9.6 Hz, 1H), 5.47(s, 2H), 3.25- 3.35(m, 4H), 2.2
5(s, 3H), 1.80- 1.95(m, 4H)O
0 13C NMR (125 MHz, CDCl;) & 191.1, 161.6, 147.3, 142.2, 138.9, 137.2, 137.0, 1
34.0, 133.1, 130.8, 130.6, 130.0, 128.3, 126.3, 120.7, 116.5, 54.4, 48.2, 25.5,
20.40
0 HRMS(ESI-MS) calcd for C,,H,5CIN,NaO,S*[M+Na*] 493.0965. found 493.09450
Do0o0o00
Doooao
1-(2-(4¢ -0000-2 -000-[1,1' -0000071-4-00)-2-000000)-5-(00
000-1-0000000)0000-2(1H)-00 (@ 00TS-59)000
0000000 @-0000-2-0000000)0000000000000000000
0000000000090 0000000000TS-50000000000000TS-
50 000000000000 0O00O0
Do0o0o0Q
0 H NMR (400 MHz, CDCl;) & 8.04 (d, J = 8.3 Hz, 2H), 7.94(d, J = 2.6 Hz, 1H), 7
.67(dd, J = 9.6, 2.6 Hz, 1H), 7.47(d, J = 8.3 Hz, 2H), 7.17(d, J = 8.1 Hz, 1H),
6.78- 6.82(m, 2H), 6.64(d, J = 9.6 Hz, 1H), 5.47(s, 2H), 3.85(s, 3H), 3.23- 3.34
(m, 4H), 2.28(s, 3H), 1.83- 1.96(m, 4H)O
0 13C NMR (100 MHz, CDClg) & 191.1, 161.6, 159.6, 148.4, 142.2, 137.0, 136.8, 13
3.1, 132.5, 130.8, 130.2, 128.2, 120.7, 116.4, 116.2, 111.6, 55.4, 54.3, 48.2, 2
5.5, 20.90
0 HRMS(ESI-MS) calcd For C,gHogNoNaO S*[M+Na*] 489.1460. found 489.14500
Do0o0o00
Doooao
1-(2-(2 -000-4 -0000-[1,1' -000007]-4-00)-2-000000)-5-(00
000-0-0000000)0000-21H)-00 (@ 00TS-60)000
0000000 @E-000-4-00000000)0000000000000000000
0000000000090 0000000000TsS-600000000000000TS-
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eo0 0 0bOoUooDOooDoooboboo

opoooog

0 H NMR (500 MHz, CDClZ) & 8.07(d, J = 8.5 Hz, 2H), 7.97(d, J = 2.5 Hz, 1H), 7
.68(dd, J = 9.6 2.5 Hz, 1H), 7.61(d, J = 8.3 Hz, 2H), 7.29(d, J = 8.6 Hz, 1H), 7
.07(d, J = 2.6 Hz, 1H), 6.94(dd, J = 8.6, 2.6 Hz, 1H), 6.65(d, J = 9.5 Hz, 1H),
5.50(s, 2H), 3.86(s, 3H), 3.22- 3.37(m, 4H), 1.85- 1.87(m, 4H)O

0 13C NMR (125 MHz, CDCl3) & 191.2, 161.6, 160.2, 145.5, 142.2, 136.9, 133.0, 1
33.0, 131.8, 131.5, 130.4, 128.1, 120.7, 116.4, 115.6, 113.5, 55.8, 54.4, 48.2,
25.50

0 HRMS(ESI-MS) calcd for C,,4H,3CIN,NaOSS™[M+Na™] 509.0914. found 509.08940
goboooo

goggoag

5-(0000-1-0000000)-1-(2-000-2-(3 (00000000 0)-[1,1 -0
0000]-4-00)000)-0000-2(1H)-00 (0 00 TS-61)0 00
goooooogoooodoboooogoobDoogo0s-(@uoU-1-cogoooo)Hg
oood0-2WH)-00000O0O0O0DMOO0oO0DOOO0OOoDODOOgTSs-e200O00DODOO
gooooTs-610 00 0bb0o0obbooobboononn

gooboooo

0 H NMR (400 MHz, CDClZ) & 8.11(d, J = 8.1 Hz, 2H), 7.57- 7.96(m, 8H), 6.64(d,
J = 9.4 Hz, 1H), 5.46(s, 2H), 3.36(t, J = 5.4 Hz, 4H), 1.76(brs, 4H), 1.63(brs,
4H)0

0 13C NMR (100 MHz, CDCl;) & 191.0, 161.6, 145.6, 141.6, 140.4, 136.6, 133.7, 1
31.7(q, J = 32.5 Hz), 130.7, 129.7, 129.1, 127.9, 125.3(q, J = 3.8 Hz), 124.2(q,
J = 3.7 Hz), 124.1(q, J = 272.5 Hz), 121.0, 118.8, 54.5, 48.3, 29.3, 27.00

0 HRMS(ESI-MS) calcd for C,gHogF3N,Na0,S™[M+Na™] 541.1385. found 541.13970
opooooo

goooag

5-(0000-1-0000000)-1-(2-000-2-(4 -(00O0000000)-[1,1 -0
00007-4-00)000)-0000-2(1H)-00 (0 00 TS-62)0 0 0

0000000000000 00000000000000005(@O000-0-0000
0000)IOO0DO0-2H)-00000000000C0[3-(0O00000000)D000]
000000000 M@-(000000000)000]0000000000000000
79000 00000000000TS-620000000000000TS-620000000
D0O00oO0O00O0O0O

Do0o0o00

O H NMR (500 MHz, CDCl3) & 8.11(d, J = 8.3 Hz, 2H), 7.91(d, J = 2.7 Hz, 1H), 7.

74- 7.78(m, 6H), 7.61(dd, J = 9.7, 2.7 Hz, 1H), 6.64(d, J = 9.7 Hz, 1H), 5.44(s,
2H), 3.34(t, J = 6.0 Hz, 4H), 1.76(brs, 4H), 1.61- 1.67(m, 4H);

O 3C NMR (125 MHz, CDCl3) & 191.2, 161.8, 145.9, 143.4(q, J = 3.8 Hz), 141.8, 1

36.9, 134.2, 131.0(q, J = 32.7 Hz), 129.3, 128.3, 128.1, 126.4(q, J = 3.8 Hz), 1

24.5(q, J = 271.5 Hz), 121.2, 119.1, 54.8, 48.6, 30.0, 27.3;

0 HRMS(ESI-MS) calcd for C,ogHogF3NoNa0,S™[M+Na™] 541.1385. found 541.13970
oooooo

0oooogn

5-(0000-1-0000000)-1-(2-(4 -000-[1,1’ -000007-4-00)-2-00
0000)DO0O00-2(0H)-00 (@O0 O0TS-63)000

0000000000000 000000000000000S5(@O0O00-1-00000
00)0O00DO0-2W-0 00000000000 @B-@O0000000O0)IO0O00]00
0000000 @O0000000)I00000000000000800000000
0O00O000TS-630000000000000TS-6300000000000000000
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0
ooooaoo

0 *H NMR (500 MHz, CDCl;) & 8.08(d, J = 8.2 Hz, 2H), 7.90(d, J = 2.6 Hz, 1H), 7
.71(d, J = 8.2 Hz, 2H), 7.61(dd, J = 9.7, 2.6 Hz, 1H), 7.57(d, J = 8.3 Hz, 2H),

7.46(d, J = 8.3 Hz, 2H), 6.64(d, J = 9.7 Hz, 1H), 5.43(s, 2H), 3.34(t, J = 5.9 H

z, 4H), 1.76(brs, 4H), 1.60- 1.67(m, 4H).

0 *3C NMR (125 MHz, CDCl3) & 190.9, 161.6, 146.0, 141.5, 138.0, 136.6, 135.0, 13

3.4, 129.4, 129.0, 128.7, 127.6, 121.0, 118.8, 54.4, 48.4, 29.3, 27.1.

0 HRMS(ESI-MS) calcd for C,gH,sCIN,NaO,S*[M+Na™] 484.9950. found 507.11410
0oooooo

0ooooao

5-(0000-1-0000000)-1-2-(4 -000-2 -000 [, -000007-4-0
0)-2-000000)J0000-21H)-00 @ 00TS-64)000
0000000000000 00000O00D000D00O00DOS-(O000-1-0000

O)YDOOo0D-2@H)-0 00000000000 E-(@O0OO00O00D000)I000]7]0

000000 @-000-2-0000000)I00000000000000S5200

D00D0DO0D0TS-640 000000000 D0ODTS-640 0000000000000

O

oooo

H NMR (500 MHz, CDCl3;) & 8.04- 8.08(m, 2H), 7.90(d, J = 2.6 Hz, 1H), 7.61(dd
, J=9.7, 2.6 Hz, 1H), 7.44- 7.47(m, 2H), 7.30(d, J = 2.0 Hz, 1H), 7.24- 7.28(m
, 1H), 7.16(d, J = 8.0 Hz, 1H), 6.65(d, J = 9.7 Hz, 1H), 5.44(s, 2H), 3.35(t, J

= 6.0 Hz, 4H), 2.25(s, 3H), 1.77(brs, 4H), 1.60- 1.67(m, 4H)O

0 *3C NMR (125 MHz, CDCl3) & 191.0, 161.6, 147.3, 141.5, 138.9, 137.2, 136.6, 1

34.1, 133.2, 130.8, 130.6, 130.0, 128.3, 126.3, 121.0, 118.9, 54.5, 48.4, 29.3,

27.1, 20.40

0 HRMS(ESI-MS) calcd for C,gH,,CIN,NaO,S*[M+Na*™] 521.1278. found 521.12620
0oooooo

0ooooao

NNN-OODODO-0-000-1-(2-000-2-(3 (00000000 0)-[1,Y -00000

1-4-00)000)-1,6-00000000-3-0000000(000TS-65)000
0000000000000 00000O0000O0ON,N-000D0-0-000-1,6-00
000000-3-000000000000007900000000000TS-650000
000000000 TS-650 0 0000000000000 0O0

ooooaoo

O *H NMR (500 MHz, CDCl3) & 8.11(d, J = 8.3 Hz, 2H), 7.93(d, J = 2.3 Hz, 1H), 7.

87(s, 1H), 7.82(d, J = 7.9 Hz, 1H), 7.76(d, J = 8.3 Hz, 2H), 7.69(d, J .9 Hz,
1H), 7.58- 7.65(m, 2H), 6.64(d, J = 9.8 Hz, 1H), 5.45(s, 2H), 3.30(q, J = 7.1 H

z, 4H), 1.21(t, J = 7.1 Hz, 6H)O

0 *3C NMR (125 MHz, CDCl3) & 191.2, 161.8, 145.9, 141.9, 140.7, 136.9, 134.0, 13

2.0(q, J = 32.6 Hz), 131.0(q, J = 1.0 Hz), 130.0, 129.3, 128.2, 125.6(q, J = 3.8
Hz), 124.5(q, J = 3.8 Hz), 124.4(q, J = 272.3 Hz), 121.2, 119.7, 54.8, 42.4, 14
.60

0 HRMS(ESI-MS) calcd for C,,H,5F5NoNaO,S*[M+Na*™] 515.1228. found 515.12400
0oooooo

0ooooao

NNN-OODODO-0-000-1-(2-000-2-(¢ -(CO00O0000D00O)-[1,Y -00000

1-4-00)000)-1,6-00000000-3-0000000(000TS-66)000
0000000000000 000000000000O000O0N,N-0000-0-000
-1,6-00000000-3-00000000000000000[@B-(@O0O0000000

O 0Ooo0ooao

O
O
O
O
O
O
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Y OODO]0OODDDoOOoODDDOM-(000000O0OCOO)O0O0]00000000OO
gooboooeocnonobOooooooTs-e6e0 0 000O0O0DOOOOODOTS-660000000
ooobooooooon

gbooood

0 *H NMR (500 MHz, CDCl) & 8.11(d, J = 8.0 Hz,2H), 7.93(d, J = 2.6 Hz, 1H), 7.

72- 7.78(m, 6H), 7.60(dd, J = 9.7, 2.6 Hz, 1H), 6.64(d, J = 9.7 Hz, 1H), 5.45(s,
2H), 3.29(q, J = 7.2 Hz, 4H), 1.20(t, J = 7.2 Hz, 6H)O

0 3C NMR (125 MHz, CDCI3) 6 191.0, 161.5, 145.6, 143.1, 141.7, 136.6, 133.9, 13

0.7(q, J = 32.8 Hz), 129.0, 128.0, 127.8, 126.1(q, J = 3.8 Hz), 124.2(q, J = 272
-5 Hz), 120.9, 119.5, 54.5, 42.1, 14.30

O HRMS(ESI-MS) calcd for C,,H,5F3N,Na0,S*[M+Na™] 515.1228. found 515.12400
uboogood

goooao

1-(2-(¢ -0O0D0-M1,7 -00O0O0O0]14-00) -2-0000O0O00O)-N,N-OODDO-0O-0O
oo0-1,e-00000000-3-0000000@OOTS-67)000O
ooboooooobOooooobooooooobOoooobOoO0ONN-DODOOO-O0-0000
-l,6e-00000DOOCO-8-0DO0COCO0OO0O0ODOO0DOO0ODODOOOO0EB-@EOUOODODOOOO

yoooojooooooooo@-Oooooooog)H)oooooooooooogooooro
ooobooooooboooTs-e7b00O0OOO0OOOODOOOTS-670D0000DOOOO
goooooogd

gboooao

O *H NMR (500 MHz, CDCl3) & 8.07(d, J = 8.3 Hz, 2H), 7.91(d, J = 2.6 Hz, 1H), 7
.71(d, J = 8.3 Hz, 2H), 7.60(dd, J .8, 2.6 Hz, 1H), 7.57(d, J = 8.3 Hz, 2H),

7.46(d, J = 8.3 Hz, 2H), 6.63(d, J .8 Hz, 1H), 5.43(s, 2H), 3.30(q, J = 7.2 H

z, 4H), 1.21(t, J = 7.2 Hz, 6H)O

0 *3C NMR (125 MHz, CDCl3) & 190.9, 161.5, 146.0, 141.7, 138.0, 136.6, 135.0, 1

33.4, 129.4, 129.0, 128.7, 127.6, 121.0, 119.4, 54.4, 42.1, 14.30

0 HRMS(ESI-MS) calcd for C,gH,5CIN,NaO,S*[M+Na*] 481.0965. found 481.0986.
oooooao

goooao

1-(2-(4¢ -000-2 -000-[1,1 -000007-4-00) -2-000000)-N,N-00
oco-0-000-1,6-0000000C0-3-0000000@DO0OTS-68)000
ooboooooobOooooobooooooobOoooobOoO0ONN-DODOOO-O0-0000
-l,e-0000O0DOOO0O-8-0DOO0O0OO0O0DOO0DOO0DDODOOOO0E-@EOUOODDODOOOO

yoooojooooooooo@-ooo-2-00g0ooooo)Y oooooooooooao
oooorOoooobOOoOoobobooogTs-e80 0 0O0O0DODOOOO0ODOOTS-680000
gboboboooooogoobgno

gbooooao

O *H NMR (500 MHz, CDCl3) & 8.06(d, J = 8.6 Hz, 2H), 7.92(d, J = 2.5 Hz, 1H), 7
.61(dd, J = 9.7, 2.5 Hz, 1H), 7.45(d, J = 8.6 Hz, 2H), 7.30(d, J = 1.7 Hz, 1H),

7.25(d, J = 1.7 Hz, 1H), 7.16(d, J = 8.3 Hz, 1H), 6.64(d, J = 9.7 Hz, 1H), 5.44(

s, 2H), 3.30(q, J = 7.2 Hz, 4H), 2.27(s, 3H), 1.21(t, J = 7.2 Hz, 6H)O

0 *3C NMR (125 MHz, CDCl3) & 191.0, 161.6, 147.3, 141.7, 138.9, 137.2, 136.6, 1

34.0, 133.2, 130.8, 130.6, 130.0, 128.3, 126.3, 121.0, 119.4, 54.5, 42.1, 20.4,
14.30

0 HRMS(ESI-MS) calcd for C,,4H,CIN,NaO,S*[M+Na*] 495.1121. found 495.1145.
oooooao

gbooong

1-(2-([1,1’ -00000]-4-00)-2-000000)5-(00000-0-0000000

YOI ODOO-2(1H)-00 (000 TS-09)0 O O
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ooooooil-(1,vy -oogooo]-4-00)-2-000000O0O0O0ODOODOODDOOO
oboobooooobouobobosiooooooboobooTs-UboooDoboobOonb
goTs-oo0 0 0bOonooonooboOoboboog

goboooo

O *H NMR (500 MHz, CDCl;) & 8.07(d, J = 8.2 Hz, 2H), 7.95(d, J = 2.6 Hz, 1H), 7
.74(d, J = 8.2 Hz, 7.74), 7.62- 7.68(m, 3H), 7.49(dd, J = 7.4, 7.4 Hz, 2H), 7.43
(dd, J = 7.4, 7.4 Hz, 1H), 6.63(d, J = 9.8 Hz, 1H), 5.47(s, 2H), 3.22- 3.35(m, 4
H), 1.82- 1.95(m, 4H)O

0 *3C NMR (125 MHz, CDCl3) & 191.1, 161.6, 147.2, 142.3, 139.6, 137.0, 136.9, 1
33.1, 129.2, 128.9, 127.7, 127.4, 120.7, 116.4, 54.3, 48.2, 25.50

0 HRMS(ESI-MS) calcd for C,5H,oN,Na0,S™ [M+Na*] 445.1189 found 445.11890
ggooogad

gogooagd
1-(2-(1-(4-00000000)-2,5-0000-1H-0000-3-00)-2-000000 )-5-
(O0000-0-0000000)J000-2AH)-00 (0 00 T-070444)0 0 O
opooooo

Oooogoao

O 0]
chféi:> F O¢§,£i2> F

0]
1 o . Br _ NaH (1.0 equiv)-~ I A O Q
NH N THF, 60 °C N N

O O =

I Hi
oooood
05 (00000-0-0000000)0000-2(1H)-0000 000 022890 1.0mmol)
OTHR(7.500)H)0 00000000 OoOoOoOo@Ooeowd1.ommoDODODODOODOOOE0
odoodeoO OO OODODODODODOOODODR2-000-1--@-0O0OCDOOOOO)-2,5-
O00DO00-1H-0000-3-00)-0000@ODODODO)OTHFO O GO OO 1.0mmol)O O
go0doeOcO00OeODOO0OO0OODOODOOOOOODDOOODOOODODOOODOOODOOOOOO
OOoOooO0OO0ooO0OO0ocHCl,O00000000000O0O0O0O0O0O0O0O0DOOOCDOOCGCDOO
ooooOoMSo,0 00 0D0o0bOo0oooooo0ooooooooboooOooboooOon
000000000000 DbOO0O00O0D0DOoO@ODODOoo)YO0DOODODOODOan((T-070444)
0ooooooDooDooDooD@o4ewydooooT-0704440 000000 O0OODOODNO
Ooooao
oooooad
0 H NMR (400 MHz, CDCI5) & 7.89(d, J = 2.7 Hz, 1H), 7.63(dd, J = 9.4, 2.7 Hz, 1

H), 6.98-7.07(m, 2H), 6.83(m, 2H), 6.62(d, J = 9.9 Hz, 1H), 6.39(s, 1H), 5.19(s,
2H), 5.03(s, 2H), 3.27-3.34(m, 4H), 2.45(s, 3H), 2.15(s, 3H), 1.85-1.91(m, 4H)
O

oooooo

Doooo
1-(2-(1-(4-00000000)-2,5-0000-1H-0000-3-00)-2-00000 0 )-5-
(OO0000-0-0000000)0000-2AH)-00 (00 TS-07)000
000O0002-000-1-(1-(4-00000000)-2,5-0000-1H-0000-3-00)-
0000000000000 O0000000000000640000000000TS-07
0000000000000 TS-0700000000000000000

Dooooo

0 H NMR (500 MHz, CDClZ) & 7.91 (d, J = 2.5 Hz, 1H), 7.64 (dd, J = 9.5, 2.5 Hz,
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1H), 7.11- 7.25 (m, 4H), 6.62 (d, J = 9.5 Hz, 1H), 6.42 (s, 1H), 5.19(s, 2H), 3
.22- 3.40 (m, 4H), 2.29 (s, 3H), 2.00 (s, 3H), 1.82- 1.95(m, 4H);
0 *3C NMR (125 MHz, CDCl3) & 186.8, 162.7 (d, J = 249.5 Hz), 161.8, 142.6, 137.
9, 136.7, 133.1, 133.0, 130.0, 129.9 (d, J = 8.4 Hz), 120.6, 116.8 (d, J = 22.8
Hz), 115.9, 106.7, 55.2, 48.2, 25.5, 13.1, 12.8;
0 HRMS(ESI-MS) calcd for C,gH,,FNsNaO,S*[M+Na™] 480.1369 found 480.1385[
goboooo
gogoag
1-(2-(1-(4-00000000)-2,5-0000-1H-0000-3-00)-2-000000)-5-
(00000-1-0000000)I000-2AH)-00 (000 7TS-08)00 O
oooooo2-000-1-(1-@¢-0000poooo)-2,5-0000-0H-0000-3-00)
A 1 T I A I I A A I A B A IS
s bOOoboOooOoOooobOooTs-e8bU0bOobOoOoOoDOobDobOobOon
goboooo
0 H NMR (500 MHz, CDCl3) & 7.91(d, J = 2.5 Hz, 1H), 7.64(dd, J = 9.8, 2.5 Hz,
1H), 7.06- 7.11(m, 2H), 6.98- 7.03(m, 2H), 6.62(d, J = 9.8 Hz, 1H), 6.40(s, 1H),
5.19(s, 2H), 3.88(s, 3H), 3.23- 3.35(m, 4H), 2.29(s, 3H), 2.00(s, 3H), 1.82- 1.
93(m, 4H)O
0 *3C NMR (125 MHz, cDCl3) & 187.0, 162.0, 160.2, 142.9, 138.5, 137.0, 130.6, 13
0.0, 129.3, 120.9, 117.4, 116.1, 115.1, 106.6, 56.0, 55.4, 48.5, 25.7, 13.4, 13.
10
0 HRMS(ESI-MS) calcd for C,,H,,N3NaOgS™[M+Na™] 492.1569 found 492.15550
opooooo
googoag
1-(2-(1-(4-00000000)-2,5-0000-1H-0000-3-00)-2-000000)0
000 -2(1H)-0 0 (0 0 0NT-07)0 00O
ooo0oo-2H)h-0002-000-1-(1-@¢-00000DOO0O)-2,5-0000-1H-0003
0-3-00)-000o0@Uuuuooo)yooooooooooDooooooDoOooooDaoos2
obooboooooooonNT-o7v00D0bobobUoboooNnNT-o7yb00o0obouobobo
d
g

oboooo

ggood
0 *H NMR (500 MHz, CDCl3) & 7.36(ddd, J = 9.1, 7.0, 2.0 Hz, 1H), 7.22(dd, J = 7.
0, 2.0 Hz, 1H), 7.00(dd, J = 8.5, 8.5 Hz, 2H), 6.85(dd, J = 8.5, 5.5 Hz, 2H), 6.
60(d, J = 9.1 Hz, 1H), 6.42(s, 1H), 6.19(ddd, J = 7.0, 7.0, 1.5 Hz, 1H), 5.16(s,
2H), 5.01(s, 2H), 2.46(s, 3H), 2.14(s, 3H);
0 13C NMR (125 MHz, CDCl3) o6 188.1, 162.7, 162.3(d, J = 246.5 Hz), 139.9, 138.8,
136.9, 132.2(d, J = 3.0 Hz), 128.7, 127.3(d, J = 8.4 Hz), 120.9, 117.5, 116.1(d
, J =21.6 Hz), 107.3, 105.7, 54.9, 46.2, 12.3, 11.9;
O HRMS(ESI-MS) calcd for C,oH;oFN,NaO, " [M+Na™] 361.1328 found 361.13300
gpooooo
googoag
N,N-OOOO-1-(2-(1-(4-00000000)-2,5-0000-1H-0000-3-00)-2-0
gooooo)-e-0ODO-1,6-0000C000DO3-000DOO0O@DOOTS-10)0000
ON,N-OOO0OD0-6-000-1,6-000000003-000000002-000-1-(1-4-
oooooogg)-2,5-0000-1H-000D0-3-00)-0000@ODOONnHooood
oboobooooooboobuobooo4e0DboboboooboTS-1000DOOoOobDOO
gpobooogoTs-1ob0o0o0ooooboboboboooboonn
goboooo
O *H NMR (400 MHz, CDCl) & 7.89(d, J = 2.6 Hz, 1H), 7.57(dd, J = 9.7, 2.6 Hz,
1H), 7.02(dd, J = 8.3 Hz, 2H), 6.86(dd, J = 8.3, 5.5 Hz, 2H), 6.61(d, J = 9.7 Hz

10

20

30

40

50



(49) JP 6665155 B2 2020.3.13

, 1H), 6.38(s, 1H), 5.66- 5.83(m, 2H), 5.12- 5.29(m, 6H), 5.03(s, 2H), 3.84(d, J
= 6.3 Hz, 4H), 2.46(s, 3H), 2.15(s, 3H)O

0 13C NMR (100 MHz, CDCl;) & 186.5, 162.3(d, J = 246.6 Hz), 161.7, 142.5, 137.1
, 136.3, 132.6, 132.1(d, J = 3.3 Hz), 129.1, 127.3(d, J = 8.0 Hz), 120.8, 120.0,
118.6, 117.1, 116.1(d, J = 21.9 Hz), 107.1, 55.2, 49.5, 46.2, 12.4, 12.00

0 HRMS(ESI-MS) calcd for C,ogH,gF,NsNa0,S*[M+Na*] 520.1682 found 520.17030
Dooooo

Doooo
1-(2-(1-0000-2,5-0000-1H-0000-3-00)-2-000000)-5-(00000 -
1-0000000)0000-2(@H)-00 (00 0NT-01)0 00
DO00O0002-000-1-(1-0000-2,5-0000-1H-0000-3-00)-000000
000000000000 000000008400000000000NT-0100000
O00DO00O0O0ONT-0100000000000000000

oooooo

OTLCOOODCOODOOORMO(@MOODOODODOOD100%)0 0.620 0000

oooooo

ooooo

1-(2-(2,5-0 000 -1-@-0 000000 )-1H-0000-3-00)-2-0000 00 )-5-(
00000-1-0000000)0000-2(AH)-00 (00 0NT-02)000
000O0002-000-1-(2,5-0000-1-(4-0000000)-1H-0000 -3-00)-0
0000000000000 O0000000000006300000000000NT-02
00000000000 O0ONT-02000000000000000000

oooooo

0 H NMR (500 MHz, CDCIZ)d 7.90 (d, J = 2.6 Hz, 1H), 7.63 (dd, J = 9.7, 2.6 Hz,
1H), 7.11- 7.16 (m, 2H), 6.74- 6.81 (m, 2H), 6.61 (d, J = 9.7 Hz, 1H), 6.38 (s,
1H), 5.19(s, 2H), 5.02(s, 2H), 3.26- 3.32 (m, 4H), 2.46 (s, 3H), 2.32 (s, 3H),

2.15 (s, 3H), 1.85- 1.92(m, 4H)O

DoooooQ

Doooo

1-(2-(1-(4-0000000)-2,5-0000-1H-0000-3-00)-2-0000 00 )-5-(
00000-1-0000000)0000-2(AH)-00 (00 0NT-03)000
000O0002-000-1-(@-0000000)-2,5-0000-1H-0000-3-00)-00
000000000000 0000000000001400000000000NT-030
00000000000 ONT-0300000000000000000

Dooooo

OTLCOOOOODCOOORMO(@CODODODO0D33% I O0000067%00.180 0000
oooooQ

Doooo

1-(2-(1-(4-0000000)-2,5-0000-1H-0000-3-00)-2-0000 00 )-5-(
00000-1-0000000)0000-2(AH)-00 (00 0NT-04)000
0000002-000-1-(@-0000000)-2,5-0000-1H-0000 -3-00)-00
000000000000 000000000000500000000000NT-040
00000000000 ONT-0400000000000000000

oooooQ

0 TH NMR (500 MHz, CDCIZ)d 7.89 (d, J = 2.6 Hz, 1H), 7.64 (dd, J = 9.7, 2.6 Hz,
1H), 7.42- 7.47 (m, 2H), 6.73- 6.79 (m, 2H), 6.62 (d, J = 9.7 Hz, 1H), 6.39 (d,
J = 0.9 Hz, 1H), 5.18(s, 2H), 5.00(s, 2H), 3.26- 3.33 (m, 4H), 2.45 (s, 3H), 2.
14 (s, 3H), 1.85- 1.92(m, 4H)O

oooooo

Doooo
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1-(2-(1-(4-00000000)-2,5-0000-1H-0000-3-00)-2-000000)-5-
(00D000-1-0000000)0000-2H)-00 (00 0NT-05)00 0
0000002-000-1-(@-00000000)-2,5-0000-1H-0000 -3-00)-0
000000000000 0000000000000410000000000NT-050
0000000000 O0ONT-0s00000000000000000

oooooo

0 H NMR (500 MHz, CDCIZ)d 7.89 (d, J = 2.6 Hz, 1H), 7.63 (dd, J = 9.5, 2.6 Hz,
1H), 6.80- 6.90 (m, 4H), 6.62 (d, J = 9.5 Hz, 1H), 6.37 (d, J = 0.9 Hz, 1H), 5.
19(s, 2H), 5.00(s, 2H), 3.78 (s, 3H), 3.26- 3.35 (m, 4H), 2.47 (s, 3H), 2.16 (s,
3H), 1.85- 1.93(m, 4H)O

DoooooQ

Doooo
1-(2-(1-(4-00000000)-2,5-0000-1H-0000-3-00)-2-000000)-5-
(00000-1-0000000)0000-2(14)-00 (00 0NT-08)0 0 O
05-(00000-1-0000000)I0000-20H)-00000000000000000
0000000000 000003000000000000NT-080000000000
OOONT-080 0000000000000 C0O0

DoooooQ

0 H NMR (500 MHz, CDCIZ)d 7.83 (d, J = 2.6 Hz, 1H), 7.55 (dd, J = 9.5, 2.6 Hz,
1H), 6.98- 7.05 (m, 2H), 6.84- 6.90 (m, 2H), 6.60 (d, J = 9.5 Hz, 1H), 6.39 (s,
1H), 5.18(s, 2H), 5.03(s, 2H), 3.07- 3.15 (m, 4H), 2.46 (s, 3H), 2.15 (s, 3H),
1.63- 1.70(m, 4H), 1.46- 1.54 (m, 2H)O

oooooo

DooooQ

5-(0000-1-0000000)-1-(2-1-@-00000000)-2,5-0000-1H-00
00-3-00)-2-000000)0000-2(AH)-00 (00 0NT-09)0 00
05-(0000-1-0000000)0000-2QAW-00000000000000000
00000000000 0004700000000000NT-0000000000000
OONT-000 0000000000000 000

oooooo

0 H NMR (500 MHz, CDCI3)5 7.86 (d, J = 2.6 Hz, 1H), 7.57 (dd, J = 9.7, 2.6 Hz,
1H), 6.99- 7.05 (m, 2H), 6.84- 6.90 (m, 2H), 6.61 (d, J = 9.7 Hz, 1H), 6.39 (d,
J = 0.9 Hz, 1H), 5.17(s, 2H), 5.03(s, 2H), 3.31- 3.36 (m, 4H), 2.46 (s, 3H), 2.

15 (s, 3H), 1.70- 1.79(m, 4H), 1.59- 1.64 (m, 4H)O

Dooooo

Doooo

1-(2-(-(4-00000000)-2,5-0000-1H-0000-3-00)-2-000000)-5

(000000000000)I000-2AH)-00 (00 ONT-10)0 0O
05-(000000000000)I000-20M)-000000000000000000O
0000000000 00001600000000000NT-1000000000000
OONT-100 0000000000000 000

Dooooo

OTLCOODOOODOOORMO(@COODODODDDOS0%00000050%00.100000

oooooQ

Doooo

1-(2-(1-(4-00000000)-2,5-0000-1H-0000-3-00)-2-000000)-5-
(0000O000000)0000-2AH)-00 (@ O0O0NT-11)000

05-(0000000000)I000-2AM)-00000000000000000000

00000000000 0450000000000NT-110000000000000NT-

1100000000000000000
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oooooad

0 H NMR (500 MHz, CbCl3)6 7.85 (d, J = 2.6 Hz, 1H), 7.55 (dd, J = 9.7, 2.6 Hz,
1H), 6.99- 7.05 (m, 2H), 6.84- 6.90 (m, 2H), 6.63 (d, J = 9.7 Hz, 1H), 6.39 (d,
J = 0.9 Hz, 1H), 5.19(s, 2H), 5.03(s, 2H), 3.75- 3.82 (m, 4H), 3.11- 3.18 (m, 4
H), 2.46 (s, 3H), 2.15 (s, 3H)O

oooooao

ooooao

N,N-ODOOO-1-R-(1-@4-00o0ououooo)y-2,5-0000-1H-00 00 -3-00)-2-0
ooooo)-e6-000-1,6-00000000-3-00000000O0ONT-12)000
ONN-ODODODD-6-000-1,6-000000003-0000000000000DO0ODO0O
0000000000000 o0o0ooDO3x2000000000000NT-12000000
OoooONT-l2000000Q0o0oDoooooooda
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O *H NMR (500 MHz, CDCl) & 7.88 (d, J = 2.6 Hz, 1H), 7.56 (dd, J = 9.7, 2.6 Hz,
1H), 6.99- 7.05 (m, 2H), 6.84- 6.89 (m, 2H), 6.61 (d, J = 9.7 Hz, 1H), 6.39 (d,
J =0.9 Hz, 1H), 5.17(s, 2H), 5.03(s, 2H), 3.28 (q, J = 7.2 Hz, 4H), 2.46 (s, 3
H), 2.15 (s, 3H), 1.20 (t, J = 7.2 Hz, 6H)O
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0 *H NMR (500 MHz, CDCl3)d 7.89 (d, J = 2.6 Hz, 1H), 7.64 (dd, J = 9.5, 2.6 Hz,
1H), 6.99- 7.05 (m, 2H), 6.74- 6.82 (m, 4H), 6.62 (d, J = 9.5 Hz, 1H), 6.37 (br

s, 1H), 5.19(s, 2H), 4.99 (s, 2H), 3.27-3.33 (m, 4H), 2.47 (s, 3H), 2.16 (s, 3H)
, 1.86-1.91 (m, 4H)O
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O *H NMR (500 MHz, CDCl3)d 7.94(d, J = 2.9 Hz, 1H), 7.86-7.90(m, 1H), 7.65(dd, J

= 9.5, 2.6 Hz, 1H), 7.35-7.40(m, 1H), 7.27-7.32(m, 2H), 6.98-7.07(m, 2H), 6.62(
, J =9.7 Hz, 1H), 5.42(s, 1H), 3.74(s, 3H), 2.78(s, 3H), 3.25-3.32(m, 4H), 1.8

-92(m, 4H)O
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