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4.22(dd,T=6.2Hz, J =11.0 Hz, 1H), 2.77-2.65 (m, 1H), 2,45 (m, 1 H), 1.96-1.87

(m, 2H), 1.40 (s, 9H); MS (CVCH,) 227 [M-11"
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'H NMR (DMSO-dg) & 11.42 (s, 1H),
8.70 (br, 2H), 4.31 (dd, J =5.4 Hz, J = 13 Hz), 2.88-2.72 (m, 2H), 2.25-2.09 (m, 2H)
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mp 182-183°C; 'H NMR (CDCL) § 7.96-7.90

(m, 2H), 7.80-7.76 (m, 2H), 7.44 (4, I = 8.1 Hz, 1H), 6.42 (d, ] = 8.1 Hz, 1H, 3.95
(5,3 H), 3.91 (s, 3 H); °C NMR (DMSO-ds) § 166.5, 160.6, 156.1, 140.1, 132.8,
129.4, 121.4, 104.6, 99.3, 51.7, 51.5; MS (CVCH,) 285 [M+1]". Anal. Calcd for
CisHisN20u: C, 63.38; H, 4.25; N, 9.85. Found: C, 63.57; H, 4.18; N, 9.65
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0000 (55mgd 0.546mmo)0 00000000000 @I enDOIOO0D0OODO
O0O0ON,0018000000000000000000000000000000000
0000000000000 000000000000000000006000000
00000000 (127mgd 67%)0

mp 250°C; 'H NMR (DMSO-ds) 8 7.97-7.94 (m,

2H), 7.91-7.88 (m, 2H), 7.64 (d, J = 8.2 Hz, 1H), 6.25 (d, J = 8.2 Hz, 1H), 3.86 (s,
3H); *C NMR (DMSO-dg) & 167.5, 162.1, 159.1 , 142.8, 135.4, 132.1, 123.7, 108.2,
96.4, 54.8; MS (CUCHy) 270 [M]"
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1

H
NMR (CD;0D) & 7.83-7.77 (m, 4H), 6.37 (d, T = 8.1 Hz, 1H), 6.37 (d, ] = 8.1 Hz,
1H); MS (CI/CHy) 256 [M]"; HRMS (DEI) m/z caled for C13HsN2O4 256.0434,

found 256.0483
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01.13mmoN0 0000000000 (239mgd 1.13mmol)0 000001770 0000200
000000000000 00000000000000000000000000000
000000/0000000(:5)00000000000N-0000000O000O00O0O
00000000000 [ NMR(CDCIZ)8 7.78-7.77(m0 2H)O 7.65-7.62(m2H)0 7.22-7.1
6(md 5H)0 3.83(t0 2H)0 2.92(t0 2H)]0 0000000000000 OOCOOOOO0O
000000000O0ON-00000000000000000000000000000
0000000000000 000000000

[(139 mg, 34%): mp 122-123°C; '"H NMR (CDCl,) § 7.84-

7.81(dd, J =3.1 Hz, I= 5.4 Hz, 2H), 7.72-7.69 (dd, ] = 3.1 Hz, ] = 5.4 Hz, 2 H),
7.20-7.14 (m, 5 H), 4.89 (dd, J = 5.4 Hz, J = 12.5 Hz, 1 H), 4.01-3.92 (m, 2 H), 2.90-
2.63 (m, 5 H), 2.06-2.02 (m, 1 H); Anal. Calcd for CyHsN>O4: C, 69.60; H, 5.01;
N, 7.73. Found: C, 69.40; H, 5.13; N, 7.74)
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mp 233-235°C, '"H NMR (DMSO) § 11.18 (s, 1H), 9.21 (s, 1H), 9.17

(d, 7=4.8Hz, 1 H),7.98 (d, I=4.8 Hz, 1 H), 5.23 (dd, J = 5.4 Hz, ] = 12.8 Hz, 1
H), 2.96-2.85 (m, 2 H), 2.60-2.51 (m, 1 H), 2.12-2.07 (m, 1 H); MS (CVCHL) m/z
259 [M]"; Anal. Calcd for C12HoN2O4: C, 55.60; H, 3.50; N, 16.21. Found: C, 55.36;
H, 3.44; N, 15.94

OooooogogoQg
Ooooooe. Oood

oooooao

10

20

30

40

50



(28) JP 4943845 B2 2012.5.30
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o) O 0O O
ACﬁD NH
o] o N o}
NaOAc
oH © Ac © c ©
oooos

00000005 0000000000000000000000000000000
000003-000000000000003-000000000000 (150mg)d 00
00 (n)000NaOAc(150mg)0 0 0 0008000000000 0ON0OOnONoond
0000000000000 O000000000000000000000000 (127ng
0 68%)0

' NMR (DMSO) & 8.25 (d, J = 7.9 Hz, 1H), 8.18 (dd, J = 0.9 Hz, ] = 7.5 Hz, 1H),
7.97 (dd, T= 0.9 Hz, T = 7.9 Hz, 1H), 2.59 (s, 3H)

oooooo
01,3-0000-2-(2,6-000000000-3-00)4-00000000000000
00000000000 0003-000000000000@Oomg)D 000000000
0000000000 @7mg)0 00 0NaOAc(32mg)0 000000 ()00 005000
0000000000000 O0@oOmM)IOO00O00O00ODO0OOoOOoOoOoooood
DO0o0000000O0000O00O00O00001,3-0000-2-(2,6-000000000

-3-00)-4-00000000D000D0O0D0ODOODOODOOO0D0OOdDO (35mgd 66%)0
'H NMR (DMSO) &
11.16 (s, 1H), 11.07 (s, 1H), 7.64 (t, ] = 7.2 Hz, 1H), 7.22-7.31 (m, 2H), 5.05 (dd, J
=5.4Hz, J = 12.5 Hz, 1H), 2.87-2.92 (m, 2H), 2.48 (s, 3H), 2.08-2.00 (m, 2H)
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BOooOoooooooooooOoooooboooooobbooOo400bO00OO0O0DbDDOObOOn
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gogbbooboooboooboooobobuoobbooobonb
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Ooo0oOoOo0ooobDOoOO0oOoo0oDb4.8rrmmo)O1,8-000000O00DO (174mgd 0.879)0
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ocooooDoOoO0oO00@.2mhoo000O0THF@AOMHO OO O 2000000000000
ocoooODOoOOO0O0OoOoooooooODbD200000000000DOGMHOSBEI OO
gogos3tooobooocoobobobooooboo0o0obOO0OO0OU0OECAcO OO DODOOOO
012000 0000000000 @27mg0 84%)0

mp > 300°C;

"H NMR (DMSO-dg) 5 11.03 (s, 1H), 8.61-8.47 (m, 4H), 792 (dd,J=73 Hz, 1 =
13.5 Hz, 2H), 5.85 (dd, J = 5.4 Hz, J = 11.3 Hz, 1H), 3.01-2.88 (m, 1H), 2.73-2.61
(m, 2H), 2.08-1.99 (m, 1H). MS (DEI) m/z 309 [M+11"; HRMS (DEI) mv/z calcd for
Cy7H13N204 309.0875, found 309.0874; Anal. Calcd for C;7H;2N20,: C, 66.23; H,
3.92; N, 9.09. Found: C, 65.97; H, 3.99; N, 8.91

Do0o00o0a0
ON-(2,6-000000000-3-00)-2,3-0000000000000@4)00000
00000000000 02,3-00000000000 (199mgd 0.875mmol)0 000 00
D@m)OOO0O0O030000000000000000000000000000000
00000130 00000000000(.133g077%)000000000000000
0000 (@63mg)J 0000000000 (ImL)O THE(IONL)D 000 O O O 13(133mg)0 O
00000000160 000000000000000000000Et0Ac0 00000
ONaHCO,0 000 O0OH00000000000000000000000000000
000000000000 0000000001400 000 (146mgd 70%)0

mp > 300°C; ‘H NMR (DMSO-dg) 8 11.3 (s, 1H), 8.60 (s, 2H), 8.30 (dd,
J=3.3Hz, J=6.1 Hz, 2H), 7.82 (dd, ] = 3.2 Hz, J = 6.2 Hz, 2H), 5.24 (dd, J = 5.6
Hz, J = 13.0 Hz, 1H), 2.99-2.86 (m, 2H), 2.66-2.57 (m, 2H), 2.12-1.99 (m, 1H). MS
(DEI) m/z 308 [M]"; HRMS (DEJ) m/z caled for C7H1,N;04 308.0797, found
308.0798; Anal. Caled for C17Hi,N,04-0.25H,0: C, 65.28; I, 4.03; N, 8.96 Found:
C, 65.42; H, 3.93; N, 8.94
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01,3-0000 -2-C2-0
ocoooooDOoOO0O0OO
mgd O0.724mmol)0 O O O
ocooooooooood
5:1) 000000000
OOOCHSCIL,ODODOOO

mp 225-226°C; '"H NMR

(DMSO0-ds) § 12.83 (s, 1H), 8.00-7.92 (m, 4H), 5.32 (dd, T = 5.6 Hz, T = 12.9 Hz,
1H), 3.28-3.25 (m, 1H), 2.60-2.54 (m, 2H), 2.17-2.10 (m, 1H); >°C NMR (DMSO-
ds) 8 208.7(C-67), 165.3(C-2"), 165.2(C-1 & C-3), 133.1(C-5 & C-6), 129.3 (C-3a,
C-7a), 121.7 (C-4 & C-7), 46.9 (C-3"), 38.9 (C-57), 21.79 (C-4"); MS (CI/CH,) m/z
274 [M]"; Anal. Caled for Ci3HioN20s58: C, 56.92; H, 3.67; N, 10.21 Found: C,

56.89; H, 3.78; N, 10.15
oooooao
01-00D0D0-3-000-2-2-000-6-000000000-3-00)O00000006)
oooi1,3-0000-2-,6-000000DDO000-3-00)000O0oooD@noood
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O
O
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000160 0000000000 @Gmgo 1690000000
0000000100000 0000000(e8mgd 38%)0

(2ip DOODODO0DOO0OO0OO0OOOO0ODOO011000N,0000012000000000000
0 Lawessond O (108mg0 0.267mmoN0 000000 (2py DOCOODOOCOOOOCOODO
00012000000000000000000000000000000000 (@O
0 CH,Cl,/0 00000 =2:10 10:10 0 0 O CH,CI,/Et0Ac=10:1)0 0 0 0 0 0 0 O O 16(30
mgOd 45%)0 0 0 17(21mg0 31.5%)0 0 000000 0 0 15(83mg)0 0 00 0 O O
oooooo
000016(0 00 0)0
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mp 263-265°C; "H NMR (CDCls) & 7.78-7.74

(m, 2 H), 7.66-7.63 (m, 2 H), 5.00 (dd, J= 4.9 Hz, 11.9 Hz, 1 H), 3.43-3.35 (m, 1
H), 2.95-2.84 (m, 2 H), 2.08-2.06 (m, 1 H); MS (DEI) m/z 290 [M]"; BRMS (DEI)
m/z caled for C13H10N202S, 290.0184, found 290.0185; Anal. Calcd for
CisH1oN;0,S;: C, 53.77; H, 3.47; N, 9.65 Found: C, 53.38; H, 3.29; N, 9.50

000000
000D017(0 000 )0

mp 240-242°C; "H NMR (CDCl;) & 9.44 (s, 1 H),

8.05-8.02 (m, 1 H), 7.86-7.76 (m, 3 H), 5.75-5.64 (m, 1 H), 3.57-3.52 (m, 1 H),
3.09-2.99 (m, 2 H), 2.19- 2.12 (m, 1 H). *C NMR (DMSO): 208.16, 207.98, 166.10,
165.39, 134.32, 133.11, 132.42, 124.30, 122.15, 121.11, 49.64, 21.29; MS(DEI) m/z
291 [M+1]"; HRMS (DEI) m/z calcd for C13HyN;02S; 291.0262, found 291.0264;
Anal. Caled for Cy3H;oN,0,8,:0.5H;0: C, 52.15; H, 3.70; N, 9.36 Found: C, 52.25;

H, 3.44; N, 9.07

Do0o0o00
01-0000-3-000-2-(2,6-0000000000-3-00)I000000 @8I0
00000000000000000000 (100mg)0 Lawessond O (157mg)0 0 00 O O
00@su DOODO0DO0D0O0000@OML)O0O00010500N,000002400000000
000000000000000000000000000000000A00CH.C /0
00000@:1)J00000000000018(M3mg0 11%)0 000000000000

mp 244°C; '"H NMR

(CDCls) & 10.81 (s, 1H), 8.05-8.01 (m, 1H), 7.91-7.75 (m, 3H), 5.92 (m, 1H), 3.57-
3.52 (m, 1H), 3.13-2.97 (m, 2H), 2.18-2.15 (m, 1H); MS(DEI) nv'z 306 [M]"; HRMS
(DED m/z caled for Ci3H;oN,0S;3 305.9955, found 305.9951; Anal. Calcd for
Ci3H10N,08,-0.5H,0: C, 49.49; H, 3.51; N, 8.88 Found: C, 49.85; H, 3.24; N, 8.88
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gooboo0oo3awbooboboooboboobbooobbouoo1uoobooobooo
OOoO0OoO0O0O0D010cHI; 0000000000000 0000000Smg)0 000
gooooooboboboob bbb uoooooobobbobbbboboo
00000000000 O0ODOO0ODOO0ObODO0DO00oDOoDoDOooD2wO00000000000 (79Mmg
0 74%)0

mp

264°C; '"H NMR (DMSO-de) & 11.18 (s, 1H), 8.07-7.85 (m, 2H), 7.50 (d, T = 8.5

Hz), 5.78-5.75 (m, 0.6H), 5.49-5.47 (m, 0.4H), 2.90-2.87 (m, 1H), 2.05 (m, 1H); °C

NMR (DMSO-dg) 8 173.0 (0.6C), 172.9 (0.4C), 169.9 (0.6C), 169.6 (0.4C), 160.8

(0.6C), 159.8 (0.4C), 152.5 (1C), 148.4 (0.4C), 146.5 (0.6C), 137.2 (1C), 128.1

(0.6C), 127.6 (0.4C), 126.1 (1C), 116.8 (1C), 114.5 (0.4C), 113.9 (0.6C), 54.1

(0.4C), 51.4 (0.6C), 31.0 (1C), 21.2 (1C). MS(DEI) m/z 274 [M]*; HRMS (DEI) n/z

calcd for C13H10N205 274.0590, found 274.0582; Anal. Caled for C13H10N205: C,

56.94; H, 3.68; N, 10.22 Found: C, 56.51; H, 3.77; N, 9.95

oooooao
oood9-1-2,6-0000-3-00000000)-3-000000O0DOODOODOAO
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OO000OEschenmoser0 D 00O QOODOOOOO Na,COO OO OOODOOOOOOOO0O
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O000o0oooooooogano
0
S o) NH
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0 2
A o]
23
oo0oOoo
goooaono

1-(2,6-0000-3-00000000)-3-0000000000(@3)00000000
000000000000 21(6mgd 0.1mmol)O 22(19mgd 0.1mmoD)O0 D OO0 D 0O OO
(loomg)0 D0 O0DOO0OOTHFOOO70000000000000000000(TLC)OD0
0000000000000 0000000000@mMDOOO0@omDO0OO0O0O0
0000000ONaS0,0 000 0000000000000000000000000
00O0000O0/00000C@02:100001:2)000000000023000000

000000 (14mg0 58%)0
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mp 295°C; '"HNMR (DMSO-dy): 11.05
(s, 1 H), 10.29 (s, 1 H), 8.13 (d, ] = 7.6 Hz, 1 H), 7.89 (d, J = 7.2 Hz, 1 H), 7.80 (m,
1 H), 7.73 (m, 1 H), 3.20 (t, ] = 7.0 Hz, 2 H), 2.67 (t, ] = 7.0 Hz, 2 H). ®C NMR
(DMSO-ds): 172.6, 169.0, 167.3, 142.7, 136.1, 134.3, 131.7, 130.1, 126.4, 124.1,
104.6, 21.2, 11.7. MS(DEI) m/z 242 [M]"; HRMS (DEI) m/z calcd for C13H1oN203
242.0691, found 242.0687
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ocoooODOoOOO00O0oO0oOooooooODOObOO0oOoOoOoOoOEE2LO OO0 0O0Ooon
o@.58m)0O0O0O0O0O0OOOO@oMLHOOO3-00000000000000000 (07
mpOODODOoooooooooooooboooooooboooooboooooobooonoD
OCoO0O0OD0DOO0O0000024000000000000(0.36g0 98%)0

'H NMR (DMSO-dg) & 11.00 (s, 1H), 8.73 (d, J = 8.3 Hz, 1H), 7.81 (dd, J =
1.6 Hz, ] = 7.7 Hz, 1H), 7.72 (m, 1H), 7.54 (m, 1H), 7.38 (dd, T = 0.9 Hz, J = 8.1 Hz,
1H), 4.95-4.82 (m, 1H), 2.96-2.90 (m, 1H), 2.43 (s, 3H), 2.18-2.15 (m, 2H)
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DOTHFO O O OO ODODODODOOO0OO0ODDODO0OO0020300000 (Muller et al.O“ Amino-
substituted thalidomide analogs: potent inhibitors of TNF-a production” Bioorg.
Med. ChemO Lett. 90 1625-16300 1999)0
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ooooboooooobDoOoooooD0s -vTROODOO0OO0ODOOO0OO0D0ODOTNF-a 3 -UTR
O ooobocooooboobooooboooobooboooooobooooboboooooboobooo
e I A A A 3 2 2 G 7
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Oo0o0oDDoDoOD@OUOOO00oO0oOo0O0OO0ODOORAW264.7) 000 0O0ODODO2150 2160 0 O 21
ol 000010 000ODbODbODbO21502160 002190 00000000 02000000000
0000000 oo0ooD3® -UTROOOTNF-oc OO OOO0ODDOOOODOOOO3 -UTRO
ooo0ooDoODoO000O0Oo0oooooo0DoDDODOo0O00O00o0ooDoDoDoDoOoDoDoOoDoOooOg
ooooosopMOOODODOOOOOO

oooooao

OTNF-o OO OODODDOCOmRNADOOOODDODODOODODDODODOOODODOO@DOOO
OH)Yoooooooooooooooo@Uouoouoooo)oooooDoDOoOoooooo
oooooDoODOO000U0O0O0oo0O03® -0005 -VTROOOODODODOoOOoODODDODOO@OO
YO ODODODO0DO0DO0DO0OooooooDoDoADD 0000 ooopB-0000000000O (APP
YO ODDODO0D0D0DO0DODO0DO00OUTRODDDODODODODODOOOOOOAPP MRNADO O OO OO OQOO
O O0p0oDDoODoOOoOoo2000000000D000003 -UTROOZ29-00000
O000D0DoO00oU0oo0oDoOo0o0oo0o0D3d® -UTROEOOODOOmMRNAOOOODOOD®O
A =Y o G
000000000 O0ooooOy -UTROODOODOOAPPOOODODODOOOOO
000000000000 oADODDDODDODDODO0DO0DOoOooooooODDoDOoDOoDOoooOg
OOAPPOO0OO0O0DOODDOOOODOOOODOS -UTROOODOOODODOOO
MRNADO 0 00000000 DoDoo0oooooooooooooooiHv-1)ooao
000000000000 O0D0D0D0D0D0Dooooooooooooooog(
TARRNADO OO OO0 TatO OO ODOHIV-10ODODDODOOODOOS 0O0DODOOO590000
OCOODORNAOOOTAROOODOOODODDDODOODODODODODODODDODOODODOOOOOO
000 @01DIOCox-2mRNAD O 000D 0D O0D0DO0DO0DOODODOAREDDDOOODOOOO
3 -UTROODDDODOO0DDODDODO0OO0ODDD-2Cox-2) 0000000 oooooooan
OO00O0DOoO215021600 021900 00003% -UTROO OO OOODOOO (201)0
INF-o 000000000000 0D0DDOOCox-2000000000D00O0O5 -UTRO
oooopDoOo0oO0ooOoo0ooooooODDODO0ODO0DU0DO0DOo0oooDoDooDoDoDoOoOoooOog
ooooao

ooo
oo0oo0oDoOo0o0ooOooooooooDoOoOoLwpsS-ogoooPBMCODDOOOOOO
2010 00 000CTNF-c DO OO O0DD0ODDOOOODOOOODODOOOODDOOOO
00000000 000D00OOdOAO0O  isosteric replacement0 D0 00000 OOODO
oo0oo0oDoDo@UUUoOooooOoOD260 00 000000021500 0213000
Oo0O0OO0OD2000 02120 000000201)0

oooao

INF-ro 000020000000 0000000000OO0AO :Remicade(Cetocord Malver
nO PA;Scherring-Ploughl Oranged NJ)O O O Enbrel (Amgend Thousand Oaks[ CA;Wyeth-A

Ooooooogd
OoOoo0oood
OO0Oo0oooogod

O Ooo0oooao
O oOoooo

OooooooooooogoQgdg
Ooooooooooooodg
Oo0ooogo-gogaog

10

20

30

40

50



(40) JP 4943845 B2 2012.5.30

yerstl PrincetonON)O OO DODOOOOOOOOOOOODODOOOOOOOOODOGO
oooooooobobobooooboooobooooooobObooobooboboooobooo
oooooOoooobOooooboOocO0Oob0ObOMNF-aODOOOOODOOOOO
ooooo

ooooooooooao

O

O

O 0Ooo0oooo

O0D0DO000D0O00OFisher-JohnsO OO ODOOODOOODOOODODOOODODAOAOBruk
er AC-3000 D OO NMROSC NMROOO2DNVRO DO O ODDDOODDOOODDOOO
000000000 HRMS)O VG7Oo700 O O 0O O 0O O O Agilent Technologies 5973N GC-MS
CHODODO0DDODODODODO0DODDODODODOSppmMO O OO0 ODOODOOAtlantic Microla
bO Inc.ONorcrossO GAO D O OO ODOOOOOOO

oooooag

3(tert-0 00000O0DOODOODO)-2,6-000000030O (203)

ON-(tert-0 0000000 0O)-L-00000 -929020mmoD) 0000 O0ODODODOOO
0000 (@.24g020mmoH)0 0 00O THFAOOML)O OO 16000000 OOOOODOODO
O0D0D000O0D000O0OD0ECACcO D 00D 0DODOO0OOOD2B0000000000D0O00O
(2.04g0 45%)0

mp 214-215°C; "H NMR (DMSO-d¢) § 4.22 (dd, T = 6.2 Hz, J
=11.0 Hz, 1H), 2.77-2.65 (m, 1H), 2,45 (m, 1 H), 1.96-1.87 (m, 2H), 1.40 (s, 9H); MS
(CYCH,) m/z 227 [M-11"

Dooooao
2-(2-000-6-0000-3-000000)-1H-000 0000 -1,3(2H)-0 0 O (205)
00 00 203(1.14g0 5mmol)d CH,CI,(100mL)0 0 0 00 00 0 00 0 O CF3CO0H(10mL)0
000000000040 000000000000000000020400000 (1.25g

O
TH NMR (DMSO-de) & 11.42 (s,

1H), 8.70 (br, 2H), 4.31 (dd, J =5.4 Hz, J = 13 Hz), 2.88-2.72 (m, 2H), 2.25-2.09 (m,
2H)

0204(1.25)0 0000000 0O (0.89g0 6mmol)O O O EtgN(1-39mI0 10mmol)O O O O O
THF(A5omML) O O D20 0000000000000 OOODODDODDODOO0DO0DO0DO0OO0OOoOoOOOOD
000o0Dooooo@oDHOIDDDODO0DOO0O0DDOOO0.-89g0 69%);mp2760 (O O O 2760
02790 )0 00 00O 0O O 201(258mg 1mmol)O O O LawessonO O (222mg0 0.55mmol)0 O O
oooooo¢Gomhioool200000000000000000OO0OODODDODOOOoOOd
0000000000000 0O0O00O000O0ooOoooDOoooOocH,CIL,LO0OD0OOO0DOO
000o0ooOo2000000000000 (200mgd 73%)0

mp 225-

226°C; '"H NMR (DMSO-ds) & 12.83 (s, 1H, NH), 8.00-7.92 (m, 4H, Ph), 5.32 (dd, T =
5.6 Hz, ] = 12.9 Hz, 1H, H-3"), 3.28-3.25 (m, 2H, H-5'), 2.60-2.54 (m, 1H, H-4'), 2.17-
2.10 (m, 1H, H-4'); *C NMR (DMSO-ds) & 208.7(C-6"), 165.3(C-2"), 165.2(C-1 & C-

3), 133.1(C-5 & C-6), 129.3 (C-3a, C-7a), 121.7 (C-4 & C-7), 46.9 (C-3"), 38.9 (C-5"),

21.79 (C-4"); MS (CUCH,) m/z 274 (M); Anal. (C13H;oN,058) C, H, N

gboogoood
ocooo2-1,3-0000-1,3-0000-2-0000000-2-00)-00000000
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0 (207)
ON-OD0O0O00-L-000000 (00mgd 0.72mmol)0 00000 (AOm)0 OO0 0000
O0@)OD000O0D0000O0OeN 00000000000 DNON0N00OONONooao
0(oom)0 000D DD0000ONaCO,0 00 (2x 30mL)0 000 (2x 30mL)0 00 0 O
00000000ONaS0,0 0000000000000 000000000000000
0000000000000 00000000CHCI,:EtoAc(1:1) 0000000000
0000700000000 0 (161mgd 73%)0

'H NMR
(CDCls) & 7.87-7.84 (m, 2H), 7.75-7.72 (m 2H), 4.91 (dd, J = 5 Hz, J =9 Hz, 1H), 3.73
(s, 3H), 3.62 (s, 3H), 2.67-2.56 (m, 1H), 2.51-2.44 (m, 1H), 2.41-2.35 (m, 2H)

oooooo
00002-(1,3-0000-1-000-3-0000-2H-0000000-2-00)-00000
00D0D0(o8)D0DC0NDNDNDN2-(1,3-0000-1,3-00000-2H-0000000 -2-0
0)-000000000 (209)

000 O 207(144mgd 0.47mmol)0 O O LR(191mgd 0.47mmoDD 00 OO0 0D OO OO O 110
000000100 000000000000000000000000000000000
(000D00)I00D00O0000CHCIL00000000000000200000000
000000 @7mg0 11%)0 00000000 0 O CHyCl,:Et0Ac(10:1)0 0 000 0 0 O
0000002080 0000000000 (105mgl 70%)0

oooooo

0 0 O 2080

"HNMR (CDCl;) & 7.98-7.96 (m, 1H), 7.81-7.70 (m, 3H), 5.53
(dd, J=5.1Hz, ] =10 Hz, 1H), 3.70 (s, 3H), 3.59 (s, 3H), 2.76-2.56 (m, 2H), 2.40-2.33
(m, 2H); MS (CI/CHy) m/z 321 (M)

oooooao
0 0o 0o 2090

'H NMR (CDCl5) § 7.87-7.84 (m, 2H), 7.73-7.68 (m. 2H), 6.09

(dd, J =5 Hz, ] = 10 Hz, 1H), 3.70 (s, 3H), 3.58 (s, 3H), 2.81-2.63 (m, 2H), 2.40-2.24
(m, 2H); MS (DEI) m/z 337 (M"); HRMS (DEI) calcd for C;sH;sNO4S, 337.0442 o,
found 337.0449

Ooooooao
2-(1,3-0000-1-0D000-3-0000-2-0000000-2-00)-000000(11)
O0000208(350mgd 1.09mmo)0 000 O0O0ODOHKCIO 1100 00O DO 10000000 2.50
dooooooooooD@oomb)DooDoo@EomMLDODODoDO0oDooDoooDooDoooan
goobooOOodNa,So,000o0oooooooobocooobooooooocoooboodo
000000000 0211000000000000((253mgd 79%)0

mp 157°C; '"H NMR

(DMSO-dg) & 8.04-7.96 (m, 1H), 7.91-7.74 (m, 3H), 5.43 (dd, T = 5.1 Hz, ] = 9.6 Hz,
1H), 2.42-2.33 (m, 2H), 2.30-2.26 (m, 2H); MS (DEID) m/z 293 (M); HRMS (DEI)
calcd. for C13H11N05S 293.0358 (W), found 293.0363; Anal. (C13H11N05S) H, N; C:

calcd, 53.24; found, 53.88
oooooad
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2,3-0000-3-0Q000-2-,6-0000-3-000000O0)-1H-0000DO0CDO-1-0O

(212)

0000 208(81mgd 0.276mmol)0 000000000000 (57mgd 0.50mmol)d 1-0 O O
00000000000 (@45mgd 1.07mmol)0 1-[3-(C 000 D0O00)0O000]-3-000
0000000000 (200mgd 1.04mmo)0 00000000 OO (0.21mLO 1.51mmol)0
OO0O0OCHClL@.5mM)0 00000000030 0000000 (10mL)0 00 CH,CI,(10m
HOO0O0DO000O0000000000000000000Na,S0,000000000000
000000000000000000000000EtOAC:CHCI,(1:10)0 000000

0000002120000 00000000 (48mgd 63%)0
mp 255°C; "H NMR (CDCl3) & 8.00-7.98

(m, 1H), 7.80-7.71 (m, 3H), 5.63 (br, 1H), 2.98-2.70 (m, 3H), 2.18-2.15 (m, 1H); MS
(CUCH,) m/z 274 (M"); Anal. (C13HoN20:8) C, H, N

Do0o0o0Q
2-(2,6-00000-3-000000)-1H-0000000-1,3(2H)-00002130 0002
,3-0000-3-0000-2-(2-000-6-0000-3-000000)-1H-0000000 -
1-0 0 (215)

0 205(146mg0 0.533mmol)0 LR(108mgd 0.267mmol)0 000000 (2ly DOODODOO OO
000001100 00N,00001200000000000000LRC08mgD 0.267mmol)
0000000 @EI NDOIODODOOO0OOO0OO0OOO0OO0OO012000000000000000
0000000000000 0000000000000000CH,CL,:000000 (2:
10 10:1)0 0 O O CH,CI,:Et0Ac(10:1)0 0 0 00 0 0 O O O 213(30mgd 45%)0 215(21mgL]
31.5%)0 00 0000205(83mg)0 00000

Do0o0o0a0

0000213(0000)0

mp 263-265°C; "H NMR (CDCLy) § 7.78-7.74

(m, 2 H), 7.66-7.63 (m, 2 H), 5.00 (dd, = 4.9 Hz, 11.9 Hz, 1 H), 3.43-3.35 (m, 1 H),
2.95-2.84 (m, 2 H), 2.08-2.06 (m, 1 H); MS (DEI) m/z 290 (M"); HRMS (DEJ) calcd
for C13H10N20,8; 290.0184 (MY, found 290.0185; Anal. (C13H;oN202S5) C, H, N

Dooooo
00002150 000)0

mp 240-242°C; "H NMR (CDCL) 6 9.44 (s, 1 H),

8.05-8.02 (m, 1 H), 7.86-7.76 (m, 3 H), 5.75-5.64 (m, 1 H), 3.57-3.52 (m, 1 H), 3.09-
2.99 (m, 2 H), 2.19- 2.12 (m, 1 H). ®C NMR (DMSO): 208.16, 207.98, 166.10, 165.39,
134.32, 133.11, 132.42, 124.30, 122.15, 121.11, 49.64, 21.29; MS (DEI) m/z 291
(MH"); HRMS (DEI) calcd for C13H;1N0,S; 291.0262 (M), found 291.0264; Anal.
(C13H1oN,028,:0.5H,0) C, H, N

ocooooao
2,3-0000-8000D0-2-,6-00000-3-000000)-1H-00000C0OD0O-1-0O
O (216)

0000 213(29mg0 0.1mmol)O LR(22mgd 0.054mmol)0 0D O OO0 O O O (9u 10 0.1mmol)O
ocoooooOoOo@omL)ooN,0O0O0D0D1600000000OCCODODDOOOOOO
oooO0OD0ODOO0OO0000O0O000O0O0ODODDOO0OO0O0O0DOoOOoOCHSCI,:DDODODO00:
NHODODOO0DO0D0DD0OO0OO0OO0O0DD2600000000D0000O0 (20mgd 65%)0
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mp 244°C; "H NMR

(CDCl3) & 10.81 (s, 1H), 8.05-8.01 (m, 1H), 7.91-7.75 (m, 3H), 5.92 (m, 1H), 3.57-3.52
(m, 1H), 3.13-2.97 (m, 2H), 2.18-2.15 (m, 1H); MS(DEI) m/z 306 (M"); HRMS (DEI)
caled for C13H;oN,083 305.9955 (M), found 305.9951; Anal. (Cy3H;eN,083-0.5H,0)
C,H, N

oooooo
6-0000-2-000000 (218)

00000000 (0.4590 4mmol)0 O O LR(0.809g0 2mmol)0 O O O O THR(30ML)O O O O
0020000000000000000000000000000000000000
0000000000000 :Et0Ac(l:1) 0000000000000 2180 000000
00000 (0.361g0 70%)0

mp 135°C; 'H NMR (CDCls) § 2.96 (t, J=5.7 Hz, 2
H), 2.58 (t, J = 5.8 Hz, 2 H), 1.96 (m, 2 H); MS (CV/CH,) m/z 129 (M"); Anal.
(CsH;NOS) C,H, N

Do0o0o00

2,6-0 00000000 (219)

00000000 (0.34g0 3mmol)O O O LR(1.22g0 3mmol)D 00 000 O 0O (30mL)0 O
D3 0000000000000 000D0O00O0O00NO0O00NO0O00NOoOooOoooon
0000000000000 0000:Et0Ac(20:1) 0000000000000 21900
0000000000 (0.286g0 66%)0

mp 103°C; "H NMR (CDClL) 6 3.02 (t, J = 6.3 Hz, 4H), 1.98 (t, J
= 6.3 Hz, 2H); MS (CV/CHL) m/z 145 (M"); Anal. (CsH,NS,) C, H, N

OoOooonoad

2-(3-00000000)-1H-0000000-1,32H)-000 (221)
00000000000 @.85gd03mmol) 00 03-000 0000000 (1-7990 3mmol)0
OooobDMFSMLDYO O O 1000 0 0000120000000 0000000000O0O0DOA0O
Ofddoooooooooooooooooobooobooob0ooboboboooooon
OOO0OCHCIL, 00O ODO0O0O0oooooODbDbOD0O?22100000000000000 (1.6eg0 72
%)O

mp 114°C; 'H NMR (CDCls) & 7.73-7.69 (m, 2H), 7.62-7.58 (m, 2H),

5.85-5.82 (m, 1H), 5.47-5.44 (m, 1H), 4.80-4.78 (m, 1H), 2.14-2.00 (m, 3H), 1.86-1.78
(m, 2H), 1.64-1.58 (m, 1H)

000000
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mp 93°C; "H NMR (CDCls) § 7.65-7.60 (m, 2H), 7.49-7.42 (m,
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"HNMR (DMSO-dg) & 11.50 ( s, 1H), 7.65 (d, 1H ), 6.23 (4, 1H
), 6.07 (s, 1H), 1.70 (s, 9H )
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7.10-7.90 (m, 10H ), 5.18 (s, 2H ), 4.95 (5, 2H ); *C NMR ( CDCl3 ) & 167.8,
151.3, 140.6, 138.2, 133.5, 133.3, 132.1, 130.4, 130.1, 129.1, 128.8, 128.7, 128.5,
128.4, 127.9, 127.6, 127.5, 127.2, 126.0, 124.1, 53.9, 42.5; FAB-MS m/z 327
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