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0-5-00-4-(00000000)0000

1la.0 000 (22)-2-00000-4-(4-000000000)-4-00000-2-00000
0000000000006 g0180.7 mmol)D 000 O0D0OODOODODOO (9.75 g0 180.7
mmol)D D00 D0ODDDO(dry)DODOO(00n)0000000000000000000O0O
0000000015000 000000004"-(00000)0000000 (15 gd90.4
mmol)D 00 DOODDDO (50 ml)D 00150 000000000000000000000
000000020000 00000000000002L00000000010% HCI(250
mL)D O OEtOAc(200 ML)D 00O ODOCOODOCOODOOODDOODDOODDOODOOOOO
0D0O0O0D0DOEt0Ac(l00 nL)D D 0D0DO0O0D0DO0O00ODO00DO0D0D0OON (250 nl)DJ OO OO Na,
s0,0 00 0000000000000 O0DO0ONO0OO0ONDOONDNDONDNDOO0DOO0O0DOOaOn
OCH,Cl,(25 nL) D0 OO ODOO0DO (25 ml) D 00D O0D0-20000000001600000
000000008 gd79%)0 0000000000 Omp 8100

[ "-NMR (300 MHz, CDCls) 87.83 (d, T = 8.6 Hz, 2H), 7.23 (d, ] = 8.6

[

[ Hz, 2H), 6.97 (s, 1H), 3.89 (s, 3H), 2.47 (s, 3H); BC-NMR (75 MHz, CDCl;) 6 189.8, 168.5, 162.6,

[ 147.4, 130.8, 128.1, 125.0, 97.7, 53.1, 14.5; mass spectrum (API-TIS) m/z 253 (MH"). Anal. calcd

[ for C1;H1,04S: C, 57.13; H, 4.79; S, 12.71. Found: C, 56.85; H, 4.76; S, 12.43

L

oooooo

Ib. 0005-(4-000000000)-1-000000000-3-00000000
00O001a0 000 (10 g039.6 mmol)D 00D DO0O0ODODODOOO(7.45 gO51.6 mmol)O
000000000 CO0n)DD700000050000000000000000O0O01
0% Na,C0,0 0 0O OO0 OEtOAc(3x25 mL)D DD DD ODODO0ODOONaS0,000000
00000000000 OOOCH,CI,/EtOAc/HexO0 OO DO DD DO ODODODODOO (8.8 gl 68
WO OOOOOOOOOOOmp 940 960 O

[ 'H.NMR (300 MHz, CDCls) § 7.30-7.41 (m, 5H), 7.17 (d, J = 8.8 Hz,

[

- 2H),7.12 (d, J = 8.2 Hz, 2H), 7.03 (5, 1H), 3.97 (s, 3H), 2.48 (s, 3H); "*C NMR (75 MHz, CDCls) §

c 162.9, 144.4, 144.1, 140.1, 139.6, 129.2, 129.1, 128.5, 126.0, 125.9, 125.8, 109.8, 52.2, 15.3; mass

[ spectrum (APL-TIS) m/z 325 (MH"). Anal. Calcd for CysHisN,0,8: C, 66.65; H, 4.97; N, 8.64.

" Found: C, 66.45; H, 4.92; N, 8.83

(]

Ooo0ogdoao
lc.ON-OODOO-N-O0D0O(G-¢4-000000O0DO0O0O)-1-00D0O0O0DOOODO-=-3-00)0
Ooo0ogoao

000000000000 @EMOOO0O0O000O6.17 nl0 0.89 g012.3 mmol)0 O 0 O O
000000000000 (1.2 gd12.3 nmmol)JCH,CI,(12 ml) DO O OO0 00000 O
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00000000000 D0000450000000000004000000000000
0000010000 (2.0 gO06.17 mmol)OCH,Cl,(4 nLl) D00 O0O0OO0OO0O0O0O0O0ODO
0D20000000000000000000010% HCIDOOODODDOOOOOOOOODOE
toAc0 00 000000000000 D0000(NaS0,)000000000000000
000000000 O0O0000OOEtOAc/Hex 1:1002:10 0000000000000
0000000000 (1.82g084%)0 0000 O

'H NMR (300 MHz, CDCl) § 7.28-7.40 (m, 5H),
7.11-7.20 (m, 4H), 6.97 (s, 1H), 3.85 (s, 3H), 3.51 (bs, 3H), 2.47 (s, 3H). *C NMR (75 MHz, CDCl,)
5146.1, 143.4, 139.8, 139.8, 129.1, 129.1, 128.1, 126.3, 126.0, 125.5, 110.1, 61.7, 34.0, 15.3; mass
spectrum (API-TIS) m/z 354 (MH"). Anal. calcd for CioH;sN;0,S: C, 64.57; H, 5.42; N, 11.89.
Found: C, 64.59; H, 5.20; N, 11.68

[ e T e T e Y e R e |

L
Dooooao
1d.01-(5-(4-000000000)-1-000000000-3-00)-4-(1,1,2,2-00 0O
000-1-0000000)000-1-00

00001c00 00 (1.82 gO05.16 mmol)D THE(27 mL)D 0O OO OO OO0 OOO (28 ml)
(V000000000 00THRGO0 nl)DO03-000-1-(1,1,2,2-000000-1-000
00O00)IOOO(G gd19.8 mmol)J 0000000 OO (1.02 g0 42.5 mmol)D 00O O
y0OOOODODODOODODOOOOOODOOOOOOO0OO0O0OO0OO0O0OO0O0O0DO0O0000000N
H,CIDO0OODODODDOODDOODODODODOODDEtOACO0 D DONODO0ODD0D0DDOOOOEtOAC
0000000000000 O000O000O000O0(Na,S0,)0 000000000000
0000000000000 O000OO0EtOAc:Hex 1:100 0 2:100 0 1:20 0 1:10 0 2:1
000000000000 (.9¢g079%)00000000000O00nmnp 440 460 O

'"H NMR (300 MHz, CDCl;) 6 7.30-7.40 (m, 5H), 7.16 (d, J = 6.4 Hz, 2H), 7.11 (d, ] = 6.4 Hz, 2H),

6.97 (s, 1H), 3.72 (t, J = 6.4 Hz, 2H), 3.16 (t, J = 7.3 Hz, 2H), 2.47 (s, 3H), 2.02 (p. J=6.9 Hz, 2H),

0.89 (s, 9H), 0.06 (s, 6H). BC NMR (75 MHz, CDCl3) 6 196.6, 151.5, 144.5, 139.9, 139.8, 129.2,

129.1, 128.3, 126.2, 126.0, 125.5, 107.6, 62.7, 35.3, 27.5, 26.1, 18.4, 15.3, -5.2. mass spectrum (API-

TIS) m/z 467 (MH"). Anal. Calcd for CpeH3N,0,SSi: C, 66.91; H, 7.34; N, 6.00. Found: C, 66.77;

H, 7.35; N, 5.90
oooo0oo
le.04-00000-1(5-(4-00000000)0000)-1-000000000-3-00)
0o0Q-1-00
000D01d0000 (1.9 g0 4.1 mmol)O MeOH(70 mL)D D D OO DO OO OO (7.5 g0 12.3

mmol)D 000 ODO0(3n)IIDD0OCOONONDNOO0OCOODONDDD4s000000000
000000000 O0O0CH,CL,000O0D0OO0ODOO0ONaHt0,0 00000 ONa,S0,00 0
00000000000 0000D000000D000000O00000DO00O00EtOAc:Hex

1:102:10 000000000 0C0O(.8g051%)00O0O0O0O000O00O0DODODOMP 1430 145
uo

'H NMR (300 MHz, CDC1s) & 7.89 (dd, J

= 1.9 and 6.7 Hz, 2H), 7.38-7.47 (m, 5H), 7.27-7.35(m, 2H), 7.11 (s, 1H), 3.74 (g, J = 6.0 Hz, 2H),
3.24 (t, J = 7.0 Hz, 2H), 3.07 (s, 3H), 1.96-2.10 (m, 3H). *C NMR (75 MHz, CDCl;) § 196.7, 151.8,
143.1, 140.7, 139.2, 135.0, 129.7, 129.6, 129.2, 127.9, 125.6, 108.9, 62.4, 44.5, 35.6, 27.4. mass
spectrum (API-TIS) mv/z 385 (MH"), 367 (M-OH). Anal. Calcd for CpoHoN,0,S : C, 62.48; H, 5.24;
N, 7.29. Found: C, 62.19; H, 5.17; N, 7.11
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1f.01-(5-(4-00000000)I0000)-1-000000000-3-00)-4-(0000
0Do0)ooo-1-00
OO0O0D0led OO0 (0.45 g0 1.17 mmol)O CHC15(4.5 mL)O 0 O O O O O HNO,(0.246 mL
0 0.369 g 5.85 mmol)d O O Ac,0(0.88 mLO 0.95 g0 9.38 mmol)D 0 OO O-1000 0 O
D0O0D00-1000000100000000000000CHCI,0O0O0O0OO0OO0OO0ODO0OO0ON
aHC0,0 000 O0D00ONa,S0,0 0000000000000 O0000O00OCH,CI,/Et0Ac/He
x00OODODODODOODODOOOO0OODOO0OODO(0.42 gd84%)0 0000 0mp 1420 1440 0

'H NMR (300 MHz, CDCl;) § 7.90 (dd,7=1.9 and

8.6Hz, 2H), 7.38-7.47 (m, 5H), 7.28-7.35 (m, 2H), 7.12 (s, 1H), 4.59 (t,J=64Hz, 2H),3.27 (t, /=

7.1 Hz, 2H), 3.07 (s, 3H), 2.22 (p, J = 6.8 Hz, 2H). Bc NMR (75 MHz, CDCl) 8 194.5, 151 4, 143.1,

140.8, 139.2, 135.0, 129.7, 129.6, 129.2, 127.9, 125.6, 108.8, 72.7, 44.5, 34.7, 21.3. mass spectrum

(APL-TIS) m/z 430 (MH"), 447 (MNH,"). Anal. Caled for CooHioN304S: C, 55.94; H, 4.46; N, 9.78.

Found: C, 55.81; H, 4.45; N, 9.51
000000
1g.01-(3-(1-(000O0D0000)-4-(000000)I00)-1-000000000-5-
00)-4-(000O000O00)0000O

L T e T e T e T e T e T e B e |

OO00O01f0000 (0.2 g00.46 mmol)D 00D O0D00O0OODO00D0O (80 mgd 1.17 mmo
HDOODOO0DOO (3 n)0D0OCH,CI,(2 nl)O OO0 O NaOH(15NO O 75pu LO 125 mgd 3.1 mmo
NDOOD0OCOO0DO0DO0DO0O0OC0OO0O00DO0O0OC0OD400000000000000000EtoAcOD
000000000000 (WNa,S0,)0 000000000000 0000D00000O00
O0O0D0O0D0O0OO0ODOOEtOAc:Hex 1:10 0 0000000000000 O0000000O

00O0D00O0OCH,Cl,/EtOAC/HexD0 0 D 0O DDCOODOCOODOOODOOODOO (100 mgO 48%

YyOOOOOOmp 1280 1300 O
[ 'HNMR (300 MHz, CDCl,) 8 7.89 (d, J = 1.9 and 8.6 Hz, 2H), 7.61 (bs,

E 1H), 7.36 - 7.46 (m, 5H), 7.24-7.30 (m, 2H), 6.89 (s, 1H), 4.55 (t, J = 6.6 Hz, 2H), 3.07 (s, 3H), 3.06
. (t,J=7.5Hz, 2H), 2.17 (p, J = 6.8 Hz, 2H). >C NMR (75 MHz, CDCl,) §154.0, 148.8, 142.6, 1404,
[ 139.4, 135.6, 129.6, 129.5, 128.5, 127.8, 125.4, 106.2, 73.0, 44.5, 23.9, 21.6. mass spectrum (API-

E TIS) m/z 445 (MH"). Anal. Caled for CyHpN,O6S: C, 54.05; H, 4.54; N, 12.61. Found: C, 53.99; H,
L4.44; N, 12.26

Do0oooao
00D02001-(1-0000000-1-(3-(00000000)-4-(00000)000)00
000-4-00)-4-(0000000O0)0000
2a.0000(22)-2-00000-4-(4-(000O000CO00)I000O0)-4-00000-2-0
0Dooo

0000 1a00 00 (1.5 g0 6.0 mmol)O MeOH(30 mL)O O O CH,ClI,(2 mL)D OO OO0 O
00000 (4.39 g07.1 mmol)D0 O (4 nl) DD D DO0DO0DOO0ODDOODDOODODOOOO
00100000000 00000000000000O000O00CH,CI,0O0O0OOOOON
aHC0,0 0000000000 (Na,$S0,)J 0 0000000000000 O0D0O0O0O (0.8g
047%)0 0000000000 (API-TIS) m/z285(MH" )0 302(MNH, ") O

Dooooao
2b.0000-1-0000000-5-(4-000000000000)00000-3-0000
0Dooo

00002a0000(7.4g026 mmol)J 0000000000000 O00O0 (4.3 gd29 mm
ol)O MeOH(100 ML)D0 D60 00D O0C0CODDCODOCOODOCOODOOODDOODDOODOOD
0000000000000 O000O000O000O000O000O00O0 (9 ml)OO 01N HC
1(20 ML) 000000000 D0O0O00D0-2000000000000000000000
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OCoO0O0@xs0) 0000000000000 0O000CDO0OO0ODODODOO0ORDO (8.3 glsgh)
ooooooooooooao

[ 1H-NMR (300 MHz, CDCI3) $8.09

[

- (d,7=84Hz, 2H), 759 (d, J = 8.4 Hzm, 2H), 6.88 (s, 1H), 4.06-4.10 (mult, 1E)3.97 (s, 3H), 3.16 (s,
- 3H), 1.26-2.19 (mult, 10H)

O
gooooan
2c.0(1-0000DO00O0-5-4-00D0O0ODODODOHYYDDOOOH)ODODOO-3-00)-N-O0O

0DO0-N-0000000000

000000000000 @MODOO0O00005.52 nl00.80 gd11.1 mmol)DJ OO0 OO O
0000000000 O0O0CH,CI, (10 ML) D00DD0000O000O00000000000O0
000004500000 00000000004000000000000000002b0
000 (2.06 gO05.7 mmol)OCH,Cl,(4 nLl) D0 O0ODDODCOOOCOODOCOODOO200000

00000000000 O000O0D010% HCIDOOOOOOODOOODOOOOGOEtoAcO OO

00000000000 0ONaS,0 0000000000000 0000O00O0CHCl,O00
0000000000000 O0O00EtAc00D0D0O0D0O0D0D0DONO0D0DDNONO0DONONO0OOO

00000 (.48 g067%) 0000000000 0O00mp 5300

"H-NMR (300 MHz, CDCl,) 88.28 (d, J = 8.3 Hz, 2H), 7.58 (d, J = 8.3 Hz, 2H), 6.81 (s, 1H),
4.00-4.20 (m, 1H), 3.85 (s, 3H), 3.48 (bs, 3H), 3.13 (s, 3H), 1.78-2.20 (m, 7H), 1.13-1.37 (m, 3H);
PC-NMR (75 MHz, CDCls) 3144.6, 141.3, 140.9, 136.0, 130.0, 128.1, 109.5, 61.7, 59.0, 44.6, 33.5,
25.6,25.1, 14.7, 14.2; MS (API-TIS) m/z 392 (MH"). Anal. calcd for C1oH,5N30,S: C, 58.29; H,
6.44; N, 10.73. Found: C, 57.98; H, 6.45; N, 10.35

L T e T e T e T e B e |

L
Do0oooao
2d.01-(1-0000000-5-(4-(00000000)0000)0O0000-3-00)-4-(1
,1,2,2-000000-1-0000000)000-1-00

O THF(50 mL)O0 O03-000-1-(1,1,2,2,-000000-1-0000000)0000C(5 g
O019.8 mmo) D OO OODOOODOO(1.02 gd42.5 mmo)DOOO DO OODDODOODOOODOGO
OO00ooooooooooDbDD2c0000 (1.0 gd 2.56 mmol)O THR(20 ML)OD DO OO O
0000000 0D0O0O0DDOO0DD0OD0O0DDO0OO0DD0DO0OO0DDOO0DDOO0ODDOO0ODODnaDnNH.CIDO
0000000000000 0U0O0EtACO DD 00D OO0 DODOODOOEtOACcO D OO
Ooo0ooooooooooboDbDbDDoOOO0WNa,S0, ) ooooooooobobobbDbDoao
00000000000 D0O0OO0OEtOAc:O OO DOI1:1002:1001:201:102:10 00000
OO0O0O0Od(l.27 9098 D00 00000000 OMmMp 1310 1330 0

[ 'H-

NMR (300 MHz, CDCl5)  8.08 (d, J = 8.4 Hz, 2H), 7.58 (d, J = 8.4 Hz, 2H), 6.82 (s, 1H), 3.95-4.25
(m, 1H), 3.74 (¢, J = 6.3 Hz, 2H), 3.16 (s, 3H), 3.13 (t, J = 7.4 Hz, 2H), 1.80-2.20 (m, 7H and 2H),
1.22-1.40 (m, 3H), 0.91 (s, 9H), 0.08 (s, 6H); *C-NMR (75 MHz, CDCl;) § $196.5, 150.3, 142.4,
141.0, 135.9, 130.0, 128.1, 107.1, 62.7, 59.0, 44.6, 35.3, 33.4, 27.6, 26.1, 25.5, 25.1, 18.5, -5.2: MS
(APL-TIS) m/z 505 (MH"). Anal. calcd for CoHyoN,0,SSi: C, 61.87; H, 7.99; N, 5.55. Found: C,

. 61.81; H,7.70; N, 5.48

O

oooooao
20.01-(1-0000000-5-(4-(000D00000)0000)00000-3-00)-4-0
0o00O0O000-1-00

000000000 O0000000O0 (L MOTHFO 02.57 mL00.67 g0 2.57 mmol)0 O O O

L T e T e T e T e T e B |
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02d0 00O (1.04 g 2.06 mmol)OTHF(24 ML) DO 0D OODOCDOOOOODOOOODOOOO
ooobooOOOO2000000O0D0ODO0OO0OO0OC0CCOO3ODDODODOOOOOOOOOOO
O0o0o0oo0oooooo0oo0oooboDDDEtOAc:D 0D DO11:102:10000000000D0O0DO0CH
,Cl,/EtOAc/HexD0 DD 0 OO0ODOOOO0DOO0.64 gO079%)000Omp 1120 1140 0O

[ "H-NMR (300 MHz, CDCl;) & 8.07 (d, J = 8.3 Hz, 2H),

E 7.57 (dd, J = 1.7 and 6.7 Hz, 2H), 6.83 (s, 1H), 4.00-4.20 (m, 1H), 3.65-3.80 (m, 2H), 3.19 (t, J = 6.9

. Hz, 2H), 3.14 (s, 3H), 2.32 (t, = 5.8 Hz, 1H), 2.03 (p, J = 6.8 Hz, 2H), 1.68-1.97 (m, 6H), 1.18-1.40

[ (m,4H). C-NMR (75 MHz, CDCls) $196.9, 150.4, 142.7, 141.1, 135.7, 130.0, 128.2, 107.3, 62.3,

[ 59.2,44.6,35.4,33.5,27.8,25.5, 25.1; MS (API-TIS) m/z 391 (MH"), 373 (M-OH). Anal. calcd for

[L CooHaN,O,S: C, 61.52; H, 6.71; N, 7.17. Found: C, 61.25; H, 6.66; N, 7.08

Ooooooao
2f.01-(1-(000D0000-5-(4-(00000000)00D00)DODO00O00O-3-00)-4-(
oooooo)yooo-1-00d

ooooi1f0oooooooboDbDbz2e00000000O0OoOooooooboboDbDDbDODOO
O00mp 1220 1240 O

[ 'H-NMR (300 MHz, CDCJ;) 88.07 (d, J =

E 8.2 Hz, 2H), 7.56 (d, J = 8.2 Hz, 2H), 6.81 (s, 1H), 4.59 (t, J = 6.4 Hz, 2H), 4.04-4.09 (m, 1H), 3.21 (t,

. J=7.1Hz, 2H), 3.13 (s, 3H), 2.15-2.24 (m, 2H), 1.67-2.13 (m, 7H), 1.12-1.42 (m, 3H); *C-NMR (75

[ MHz, CDCls) 3194.7, 149.9, 142.6, 141.1, 135.7, 130.0, 128.2, 107.2, 72.8, 59.2, 44.6, 34.5, 33 4,

[ 25.5,25.1,21.5; MS (APL-TIS) m/z 435 (MH*). Anal. calcd for CooHpsN;O6S: C, 55.16; H, 5.79; N,

[L9.65. Found: C, 54.93; H, 5.62; N, 949

gooooao
29.01-(1-0000000-3-(1-(00O00D0O0D00)-4(00D00D00)0O0DO)DOODO

0-5-00)-4-(00000000)I000
0 NaOH(49.8 mgO 1.24 mmolD 15N0 0 83py L) DO DO O 2f0 00 O (0.22 gd 0.50 mmol)

0000000000000 0O0(87-9 mgd 1.26 mmol)D OO O OO (4 mL)D OO CH,CI, (L
nl)D0 000000000000 00O0000400000000000000000E
toAc0 00000000000 D0O0(Na,$S0,)J 00D DO0DODDO0NDNDDNDNDONDNDDONOD
0000000000000 O000O000O000OEtOAc:Hex 1:10 000000000
0000000000 000(.11 g0 00000000(.19)000089%)0000O
0O0O00O000mp 1210 1230 0

[ 'H-NMR (300 MHz, CDCly) 88.07 (d, J = 14.2 Hz, 0.4H), 8.06 (d, J =

[

67 Hz, 2H),7.58 (4, /= 14.1 Hz, 0.4H), 7.57 (4, J = 6.6 Hz, 2H), 6.84 (5, 0.2H), 6.57 (s, 1H), 458 (;

. J =64 Hz, 0.4H), 4.54 (t, J = 6.6 Hz, 2H), 3.95-4.08 (m, 1H), 3.14 (s, 0.6H), 3.13 (5, 3H), 3.03 (t, J =

[ 7.2 Hz, 2H), 2.83 (t, J = 7.3 Hz, 0.4H), 2.12 (p, J = 6.8 Hz, 2H), 1.80-2.08 (m, 8H), 1.60-1.75 (m,

[ 1H), 1.15-1.38 (m, 4H); MS (APL-TIS) m/z 451 (MH"). Anal. caled for CogHpN:OgS: C, 53.32; H,

[Ls.sz; N, 12.44. Found: C, 53.68; H, 5.86; N, 12.12

Ooo0ogoao
00D03001-(3-(2-00-2-0000-1-(3-(000000)I000)000-1-0000
godooo0ogdgao-5-000 )—4—(D godoooogad )D Oodo

3a.0 1-(3-(2-0 0 -2-0000-1-(3-(000000)1000)000)-1-000000
Oodooodg-5-00 )—4—(D gdoooogad )D Oodo

O00D02f0000 (0.27 g00.62 mmol)D 0D O0D000ODO0ODO0O0O (129 mgO 1.54 mmo
NHDOOOODO( nl)0 O OCH,CI,(0.5 mL)O O O O NaOH(75.0 mgd 1.88 mmold 15N0 O
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125p 0000 0ODOOODOOODODOODODOO40000000D0D00D0O0O0DODOODOOEt
SAcD0DDODDOODD0ODODODODOOWNa,S0,H)OODODODODDODODDOODDOODDODOODOOd
0000000000000 o0o0D0O00D0O00EtCAc:0 000 @A:HoOooooooaoao
000000000000 O0O0( .18 g063%) 00 000OOO0O0O0OO0OOOD0OMmp 350400
O

[ 'H-NMR (300 MHz, CDCL)  8.05 (d, J = 8.5 Hz, 0.6H), 8.05 (d, J = 8.6 Hz, 2H), 7.58 (d,

E J =84 Hz, 0.6H), 7.57 (d, J = 8.5 Hz, 2H), 7.06 (s, 0.3H), 6.63 (s, 1H), 4.57 (t, J = 6.7 Hz, 0.6H),

- 451 (t, J = 6.6 Hz, 2H), 3.97-4.05 (m, 1H), 3.96 (s, 0.9H), 3.95 (s, 3H), 3.13 (bs, 3.8H), 2.97 (t, / =

[ 7.2 Hz, 2H), 2.88 (t, J = 7.08 Hz, 0.6H), 2.14 (p, J = 7.5 Hz, 0.6H), 2.09 (p, J = 6.9 Hz, 2H), 1.75-2.05

[ (m, SH), 1.13-1.34 (m, 3H): MS (APL-TIS) m/z 465 (MH"). Anal. calcd for CyyHasN,OgS: C, 54.30;

[L H, 6.08; N, 12.06. Found: C, 54.18: K., 6.19; N, 11.89

oooo0oo
00D04004-(3-(1-(00000D000)-5-(000000)I100)-5-(4-(00000O
O00)00DO0OO0)-00000)000000O0O000O0

4a.00001-4-0O0O0O00CDO)-5-4-0C0ODO0O0OCDODDODOOHYODODODOO-3-0O000OO
ogdd

OoOO0O01b00000D0O0O00D0O0OC20mML) DO0D0O001a00 00 (5.05 gO 20 mmol)O
O0O004-000000000000C.41 9026 mmo)D0O00D0O0OCDOOOCDODOO
Ooo-000ork-up)DODODDDDODOOOOCOODOODOOOODOOODOODODOC(B-3084g
O15.2 mmolO OO 76%)000000m.p. 1770 1790 O

[ 1H NMR (300 MHz, CDCI3) § 7.66 (d, J = 8.7
[

( Hz, 2H), 748 (d, J = 8.7 Hz, 2H), 7.21 (d, J = 8.5 Hz, 2H), 7.11 (d, J = 8.5 Hz, 2H), 7.03 (s, 1H),
[3.98 (s, 3H), 2.50 (s, 3H); mass spectrum (API-TIS) nv/z 350 (MH*); Anal. calcd for C19H15N302S:
[

[ C, 65.31; H,4.33; N, 12.03; found: C, 65.37; H, 4.12; N, 12.01

O

oooood
4b.01-(4-0000DO0O0O)-5-4-00O00CDOODODO)-OODDOO-3-00)OODOO
OOo-N-ODD0D0O0-N-0000
bodtdlcO00oo0oo0obOOODODDODOOOCOO0OO0OO040000ooooooboboDbODOOaO
UoooooooooonoDbDmp 1460 1470 0O

'H NMR (300 MHz,

CDCls) 87.66 (d, J = 8.2 Hz, 2H), 7.49 (d, J = 8.3 Hz, 2H), 7.23 (d, J = 8.2 Hz, 2H), 7.15 (d, J = 8.2
Hz, 2H), 6.98 (s, 1H), 3.85 (s, 3H), 3.49 (bs, 3H), 2.51 (s, 3H); *C NMR (75 MHz, CDCl;) §147.1,
143.7, 143.0, 140.8, 133.1, 129.2, 126.2, 125.6, 1254, 118.1, 111.5, 111.2, 61.8, 34.0, 15.2; mass
spectrum (APL-TIS) m/z 379 (MH"). Anal. Calcd for CpoH;sN,0,S+1/4 mol H,0: C, 62.72; H, 4.87;
N, 14.63. Found: C, 62.70; H, 4.82; N, 14.57

L e T s T e T e T e T e B e |

oooo0oo

4c.04-(5-(4-0 00000000 )-3-(4-(1,1,2,2-000000-1-0000000)0
OO00O0)00DO00OO0)IDODOOOODOODOO
000D01d0000D000000D0400000000000000000000000
00 Omp 910 930 O
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[ 'H NMR (300 MHz, CDCl5) §7.67 (d, J = 8.6

E Hz, 2H), 7.48 (d, J = 8.5 Hz, 2H), 7.21 (d, J = 8.4 Hz, 2H), 7.11 (d, J = 8.3 Hz, 2H), 6.98 (s, 1H), 3.72
[ (t,J=6.3Hz, 2H), 3.15 (t, J = 7.3 Hz, 2H), 2.50 (s, 3H), 1.99 (p, J = 7.0 Hz, 2H), 0.88 (s, 9H), 0.05

[ (s, 6H); °C NMR (75 MHz, CDCls) 8196.3, 152.4, 144.8, 143.1, 141.0, 133.2, 129.2, 126.2, 125.5,

E 1255, 118.1, 111.7, 108.8, 62.6, 35.4, 27.4, 26.1, 18.4, 15.2, -5.2; mass spectrum (API-TIS) m/z 492

[ (MHY. Anal. Calcd for C7H33N30,SSi: C, 69.95; H, 6.76; N, 8.55. Found: C, 65.8%; H, 6.69; N,

[ 8.44

a

ogoooodd
4d.04-(3-(4-0000000000)-5-4-(000D00000)IO0DOO0)IOOOO)O
Oooooooooao

Obddled00boobbooob4c0bb00b 0000 oooooano
O00Omp 1690 1710 O

[ "H NMR (300 MHz, CDCly) §7.97 (dd, J =

E 1.9 and 6.7 Hz, 2H), 7.72 (dd, J = 2.0 and 10.8 Hz, 2H), 7.40-7.50 (m, 4H), 7.12 (s, 1H), 3.76 (q, J =

r 6.0 Hz, 2H), 3.24 (t, J = 7.0 Hz, 2H), 3.10 (s, 3H), 2.06 (p, J = 6.3 Hz, 2H), 1.79 (t, J= 3.2 Hz, 1H);

[ BCNMR (75 MHz, CDCl;) 8196.2, 152.5, 143.3, 142.4, 141.5, 134.5, 133.6, 129.7, 128.3, 125.7,

[ 117.7, 112.7, 110.1, 62.4, 44.5, 35.7, 27.1; mass spectrum (API-TIS) m/z 410 (MH"), 392 (M-OH).

E Anal. Calcd for Cy;H;oN304S : C, 61.60; H, 4.68; N, 10.26. Found: C, 61.34; H, 4.50; N, 10.18
oooooao
4e.04-(5-(4-000000D0D0)Y)DODODO)-3-4-(O0DO0DODODYIODDDDO)ZIODDODODO
YDoooooooooao

coooifO0O0oQ0OoDO0O0oo0DO04dO0O0DODODO0DODODO0OOODODODODDODDODOODODODOOO
O0O0Omp 1480 1490 O

[ 'H NMR (300 MHz, CDCls) §7.96 (d, J =

E 8.3Hz, 2H), 7.72 (dd, J = 1.8 and 8.5 Hz, 2H), 7.40-7.50 (m, 4H), 7.12 (s, 1H), 4.59 (t, J = 6.3 Hz,

[ 2H),3.25 (t, J = 7.1 Hz, 2H), 3.10 (s, 3H), 2.22 (p, J = 6.9 Hz, 2H); >C NMR (75 MHz, CDCls)

[ 81942, 152.2, 143.4, 142.3, 141.5, 134.4, 133.6, 129.7, 128.3, 125.7, 117.7, 112.8, 110.0, 72.5, 44.5,
[ 34.7,21.3; mass spectrum (API-TIS) m/z 455 (MH'), 472 (MNH,"). Anal. Calcd for

E C,1HsN;406S8.0.1 mol EtOAc: C, 55.48; H, 4.09; N, 12.09. Found: C, 55.36; H, 4.02; N, 11.78

oooooo
4F.04-(3-(1-(0O0D0O0ODO
0o00D0)I0O00O0)IO00

0)-4-(0000O00)I0O00)-5-(4-(00D0D00DO000)
Do0ooooo

O

0
000040000 (48 mgD 0.11 mmol)D 00D O0DO0O0O0ODOD0DODO(18.4 mgd 0.26 m
mol)D 0 OO OO (0.8 mL)D O OCH,CI,(0.1 mL)O O O O NaOH(15NO O 16u LO 26.7 mgO
0.67 mmol) D 000000 O00OODOOODODCOODD4000000000000O000O00E
toAc0 000000000000 (Na,S0,)0 0000000000000 D0000O00O0
0000000000 OO0EtoAc:000D01:1000000000000000000
00000000 00OCH,CI,/EtOAc/HexD D 00D DD C0OODDCOODOOODOCOOOOO (34.
8 mgD 70%)0 0 OO O Omp 1500 1520 O
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[ "H NMR (300 MHz, CDCl,) §7.96 (d, J = 8.2 Hz,

E 2H), 7.91 (bs, 1H), 7.68 (d, J = 8.4 Hz, 2H), 7.36-7.50 (m, 4H), 6.91 (s, 1H), 4.55 (t, / = 6.6 Hz, 2H),
¢ 3.10(s, 3H), 3.06 (t, J = 7.4 Hz, 2H), 2.17 (p, J = 6.9 Hz, 2H); mass spectrum (API-TIS) m/z 470

[ (MH"). Anal. Caled for CyH;oN5O6S: C, 53.73; H, 4.08; N, 14.92. Found: C, 53.61; H, 3.93; N,

[ 14.65

O

000000
0DoO0s5001-(1-0000000-3-(1(00000000)-6-(000000)0O000)
-00000-5-00)-4-(00000000)00000

5.0 000-1-0000000-5-(4-000000000)00000-3-0000000

O001a0000(1.98 g0 7.8 mmo)OOOOO0DO0OODODODOOOODODODODOC(.54 901
L2mmol)J00O0O0O0OCOOODAOOmML)DOv7OODOO0OO3WOODOOODODOOODOOO
OD00OO0O10% Na,Co, 000000 OEtOAc(3x 25 mL)DO O ODODOODODAOONa,SO,
Ooo0oo0oo0oooooooooooboboDbDbDbDOoOO0OO0CO0OD0OO0OO0OO0OOgcH,CcI,(4amb)ooao
ocoOo@omb) bOO0OC-1000000160000000000000000DO00O (2.2
gD 85%) D 0D 0 O0O0DDOOOCDOmMp 840 0O

[ '"H-NMR (300 MHz, CDCls) 8 7.33 (d, J = 8.3 Hz, 2H), 7.26 (d, J = 8.3 Hz, 2H), 6.76 (s, 1H), 4.08—
E 4.13 (mult, 1H), 3.93 (s, 3H), 2.54 (s, 3H), 2.07-2.20 (mult, 2H), 1.80-1.95 (mult, 4H), 1.62-1.72

¢ (mult, 1H), 1.20-1.30 (mult, 3H); BC.NMR (75 MHz, CDCls) 8 163.1, 143.6, 142.3, 140.1, 129.4,
C
(
(

Oo0OOge oo

126.4, 126.2, 108.8, 58.7, 51.9, 33.1, 25.5, 24.8, 15.3; mass spectrum (API-TIS), m/z 331 (MH").
Anal. calcd for C;gH»nN-0,S: C, 65.43; H, 6.71; N, 8.48; S, 9.70. Found: C, 65.28; H, 6.66; N, 8.47;
S, 9.61

L

ogooaoan

5h.0 (1-0000D000-5-4-(00DO0D0DOO0O0DO0ODO)H)DDOOODO-3-00)-N-0000 -N-
gooooboooboao
gbobOdlcOOO0bOO0oO0ObOOoO0OOOsa0b0oboobooobooobooobooonad
O 0O0dmp 800 820 O

[ 'H-NMR (300 MHz, CDCl3) 87.34 (d, J =

E 6.4 Hz, 2H), 7.27 (d, J = 8.0 Hz, 2H), 6.71 (s, 1H), 4.05-4.20 (m, 1H), 3.84 (s, 3H), 3.48 (s, 3H), 2.54
. (s, 3H), 1.80-2.10 (m, 6H), 1.56-1.70 (m, 1H), 1.17-1.32 (m, 3H); *C-NMR (75 MHz, CDCl;)

[ 8144.2, 142.9, 139.9, 129.5, 126.9, 126.4, 108.6, 61.6, 58.4, 33.4, 25.6, 25.2, 15.5; MS (APIL-TIS) m/z
E 360 (MH"). Anal. Calcd for C;oH,sN;0,S: C, 63.48; H, 7.01; N, 11.69. Found: C, 63.72; H, 7.05; N,
1175

000000
5c.01-(1-0000000-5-(4-000000000)-00000-3-00)-6-(1,1,2,2-
000000-1-0000000)0000-1-00

0 THF(40 mL)0 03-000-1-(1,1,2,2-000000-1-0000000)0000(6.15
g021.8 mmol) D00 O0O0ODOOODO(L.1 g046.0mmol)D 0000000000000
000 0000000000050 000 (6.0 gd16.7 mmol)d THF(40 mL)O O O O
00000000050 00000000NH,CI0O00000000000
DEtoAc0 000000000000 O0D0EtOAc00D0D0O0D0O0O0D0O0O0D
0000 (Na,$0,)0 0000000000000 ONDO0DNDONONDOO0D
EtOAc:0 00 01:1002:100 00000000000 (3.79 gO 48%)0 O
0Do0o00oa0

O 0Ooooo
O0Ooo0oooaoo
O oOoooo
OoOoo0oooaoo
Oo0Ooo0oooao
O oOoooo
O 0Ooo0ooo

10

20

30

40

50



(135) JP 2005-535642 A 2005.11.24

[ TH-NMR (300 MHz, CDCl3) § 7.33 (d, J = 8.4 Hz, 2H), 7.26 (d, J =

E 8.4 Hz, 2H), 6.71 (s, 1H), 4.00-4.18 (m, 1H), 3.63 (t, J = 6.5 Hz, 2H), 3.03 (t, J = 7.4 Hz, 2H), 2.54 (s,
[ 3H), 1.82-2.13 (m, 7H), 1.76 (p, J = 7.6 Hz, 2H), 1.52-1.64 (m, 2H), 1.36-1.52 (m, 2H), 1.20-1.36 (m,
[ 3H), 0.91 (s, 9H), 0.06 (s, 6H); *C-NMR (75 MHz, CDCls) $197.1, 150.1, 143.9, 140.1, 129.5,

E 126.8, 126.4, 106.3, 63.3, 58.5, 38.7, 33.4, 32.9, 26.1, 25.8, 25.6, 25.2, 24.5, 18.5, 15.5, -5.1; MS

r (APL-TIS) m/z 501 Q(MH"). Anal. calcd for CogHuN,0,SSi: C, 67.15; H, 8.86; N, 5.59. Found: C,

[ 67.14; H, 8.68; N, 5.59

O

oooo0oo
5d.01-(1-0000000-5-(4-(00000000)0000)-00000-3-00)-6-
OooOoo0O0O00OOoOo-1-00

000010 00000000005 00000000000000000000000
00 0Omp 1250 1270 O

[ 'H-NMR (300 MHz, CDCls) 88.06 (d, J =

E 8.4 Hz, 2H), 7.56 (d, J = 8.4 Hz, 2H), 6.80 (s, 1H), 3.98-4.12 (m, 1H), 3.68 (g, J = 6.3 Hz, 2H), 3.13
(s, 3H), 3.07 (t, J = 7.3 Hz, 2H), 1.83-2.14 (m, 7H), 1.79 (p, J = 7.5 Hz, 2H), 1.60-1.72 (m, 3H), 1.40-
[ 1.57 (m, 2H), 1.18-1.37 (m, 3H); *C-NMR (75 MHz, CDCly) $196.8, 150.4, 142.4, 141.0, 135.9,

E 130.0, 128.1, 107.2, 62.9, 59.1, 44.6, 38.6, 33.4, 32.7, 25.6, 25.5, 25.1, 24.1; MS (APL-TIS) m/z 419

- (M), 401 (M-OH). Anal. calcd for C;HzN,O4S : C, 63.13; H, 7.22; N, 6.69. Found: C, 63.19; H,
[ 7.08; N, 6.67

O

Do0oooao
5e.01-(1-0000000-5-(4-(00000000)I0000-3-00)-6-(0 0000
0D)oooo-1-00
D0O0D1f00O0D00D000D0D0O0SOOONDCOONODOONOOODDOONDOONDOOGOGO
00 Omp 1110 1130 O

'H-NMR (300 MHz, CDCls) & 8.07 (dd, J

= 1.9 and 8.5 Hz, 2H), 7.57 (d, J = 8.4 Hz, 2H), 6.81 (s, 1H), 4.48 (t, / = 6.7 Hz, 2H), 3.98-4.15 (mm,
1H), 3.14 (s, 3H), 3.07 (t, J = 7.3 Hz, 2H), 1.67-2.16 (m, 8H), 1.81 (p, /= 8.0 Hz, 2H), 1.45-1.61 (m,
3H), 1.19-1.38 (m, 3H). *C-NMR (75 MHz, CDCls) § 196.2, 150.2, 142.5, 141.0, 135.8, 130.0,

L T e T e T e T e T e T e B e |

u
O
a
O
g
a
7

128.1,

107.1,73.3, 59.0, 44.5, 38.2, 33.4, 26.7, 25.5, 25.4, 25.0, 23.8; MS (APL-TIS) m/z 464 (MH?).

Anal. caled for CyHaN306S: C, 57.00; H, 6.31; N, 9.06. Found: C, 57.07; H, 6.24; N, 8.97

oooooao
5f.01-(1-0000000-3-(1-00000000)-6-(000000)0000)I100
0-5-00-4-(00000000)0000

00
00
00
0o
00

1%) 0

0 5e(0.35 g0 0.75mmol)J 0000000000000 (0.13 gOd 1.89 mmol)d O
0 (6 mL)O O OCH,Cl,(2 mL)O O O O NaOH(15NO O 120p LO 0.2 gO 5.0 mmol)O O
00000000000 0400000000000000000Et0AcDOO0DOO
0000000 (Na,S0,)0 0000000000000 0000000O0O00NOaO
00 0OEtOAc:Hex 1:10 0000000000 O0O0000O0O0O000O0O(0.26 gO
0000 Omp 1390 1410 O
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[ 'H NMR (300 MHz, CDCl3) & 8.19-8.28 (bs, 1H), 8.02-8.10 (m, 2H), 7.53-

E 7.64 (m, 2H), 6.84 (s, 0.2H), 6.56 (s, 0.8H), 4.46 (t, J = 6.6 Hz, 2H), 3.924.15 (m, 1H), 3.14 (s, 3H),
[ 2.92(t,J=7.4 Hz, 1.8H), 2.73 (t, J = 7.4 Hz, 0.2H), 1.62-2.17 (m, 1H), 1.55 (p, J = 7.7 Hz, 2H),

[ 1.12-1.39 (im, 3H); °*C NMR (75 MHz, CDCl;) § 147.2, 142.0, 140.7, 136.4, 130.1, 129.9, 128.1,

' 104.1,73.5,58.6, 44.6,33.4, 26.5, 25.9, 25.6, 25.4, 25.2, 24.9; mass spectrum (API-TIS) m/z 479

E (MH?"). Anal. Caled for CyoHagN4O6S: C, 55.22; H, 6.32; N, 11.71. Found: C, 55.26; H, 6.25; N,

. 1155

Do0oooao

000600 tert-0002-((1E)-2-{1-0000000-5-[4-(000000CO00)000O0
0D]0O00O00-3-003}-5-(000000)-1-00000-1-000000)00000
0000290000 (66.5 mgd 0.15 mmol)d O O CsC03(71.8 mgd 0.22 mmol)O DMF(1.3 m
HOODOOO0OO0OO0OO0O0D00 (neat)tert-1 0000000000 (24p LO31.7 mmolO 0.
16 mmol)J00O0O0OO0O0DOODODDOONODODONOODODONOOODOD30O000000000000O
0000000000000 O000O0O00O0O0O0EtOAc00O0ODO0O0ODDOO0DDOOONa,So
,00000000000000000000000000000000000O000Et0Ac
tHex 1:20 00 0000000000000 mgO36%)0 0000000000000

[ 'H NMR (300 MHz, CDCl5) § 8.05 (d, J = 8.3 Hz,

E 2H), 7.57 (d, J = 8.3 Hz, 2H), 6.61 (s, 1H), 4.60 (s, 2H), 4.56 (¢, J = 6.5 Hz, 2H), 3.89-4.15 (m, 1H),
. 3.14(s, 3H),3.05 (t, / = 7.1 Hz, 2H), 2.18 (p, J = 6.7 Hz, 2H), 1.86-2.12 (m, 5H), 1.50 (s, 9H), 1.13-
[ 138 (m, 5H). 3C NMR (75 MHz, CDCly) § 169.2, 154.6, 146.7, 142.1, 140.7, 136.4, 129.9, 128.0,
[ 104.3,81.8,73.3,71.5, 58.6, 44.6, 33 .4, 28.3, 25.6, 25.1, 24.0, 22.4. mass spectrum (APL-TIS) m/z

E 565 (MH"). Anal. calcd for CosHsgN4OsS: C, 55.31; H, 6.43; N, 9.92. Found: C, 55.55; H, 6.45; N,
- 991

oooooad
goboyO0o0oboO0oo0obODOoOobOOoocox-1goocecox-20000000¢000

OoO0O0ooOO0OoOooOOocox-10oocox-20000O0O000O0O0OOBrideaud O Inflamm R

es., 45:68-74 (1996)0 00 000CDOO0DOCDODDOOODODODOOODOOODODOADNSAIDO 140
ooooooooooooooobobobbDboo@sonmb) 200000000000
ocoooooOoOooooOooo(@oOmwmODog2000000O0)Y OODODODDODOODOGO
oooooooooooooobbbooooooooooooooooooona.sd
ooooooooooooooobobobDbDbOoO0Ols0 0000000 oooonoe2400
oooooooooooolrlwmODODODODDODDOOCOOOOOOOOOOOS37O00OB5B% CO,0O
goooobooobooobooboobooboosgoooboooboooboooobooonn
ooooooileoooopomsooDooobooOOOOODMSOD D OO OOOOOOOOOO
ocoooowLOODODDODODOODDOOOODODODODODDODOODODODODODDODDO(@MOoODOGO
ooo0ooooooooooobobDboDbD)0Od1lp LODMSOD D DOODODO
gooadd

coXx-20 00 0D0DO0O0O0CDOOO0OC(E. coll) DODODODOOOODDOO(CLPS)(LPSO OO
026:B60 O O OO O 0127:B80 Sigma Chemical Co.O St_.LouisOMOO OO O OOOO
O 0O 0L37550 00O L3129)0 O 10p g/mLO O O (5 mg/mL LPSO DMSOO O 2p L)OD O O OO
0o0o0o0ogol0o0ooooooooDoDoooo(lpPSCO0 00000 O0O0DOoOooOooOOan
000000000000 OoOoOo0oDooD2p LODMSOD O OOOCOX-100000O00
OD0D0O0O00O0O0O00DO0O0O0OQDOA23187(Sigma Chemical Co.0O St.LouisO MOO OO OO
O0C75220 000 )02y MO OO (25 mMODMSOD O OO OO1y L)Y DOOOOOOOOAOQ
0OD0D04.50000000000000MOO0ODA231870 000 000O000O0O0OO
0000000000000 O01plLODMSODODODO)YODODODOODOODOSOODOOODO
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2 mM EGTA(20 mM EGTAD DO DO DODOCA '0DO00OMg"'0D0DODOPB
OO0)(pH 7.2)0100p )OO ODDDODODODODOODODDDODOOOOOOD
0000000000000 000000000015 0000000
04000001200 ¢g010000000000000000O00O0100p LOO
15 m0 0000000000000 01m00000000000D00A0
-200000000000000002000¢040000010000000
0000000000000 O0000EIADDDOOOOOODODDDOGOGO(

COX-10 0O O 20000 O CoX-20 O O 5000 )OO O O O Cayman Chemical Co.(Ann ArborQd MI
OoOO0Oo00Os1903)J0EIADDO0OODODODODODDODOODODDODOODDOOSB,OO0DOO?20O
ocoDooooooooao

O

0

Ooo0o0ogoao

D000O0O00O0O0COX-1000COX-20 0000000000000 000000%00
O010 0 0 0O

Ooo0ogdoao

(00)DODODOOOODOCOX-1000C0X-200 000 %00

[

| Bmiea COX-1 B COX-2 W% COX-2 [iE

c (100 uM 1231 % %) (10 UM 12351 % %) (1 tMIZB1 % %)

o | g1 50 85 25

O et 2 10 100 55

E e 0 90 55

| g 4 20 10
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e 6 50 40 5
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activated nitriles: synthesis of thiophene, pyricine-2,6-dithione, 3,5-diarylanilioe and
pyrido[2,3-dlpyrimidine derivatives, Phosphorus, Sulfur and Silicon and the Related

W0 97/28121 Al (MERCK FROSST CANADA TNC.) 07 August 1997 (07.08., 1997), see 1-58
entire document.

A US 5,789,413 A (BLACK et al) 04 Augnst 1998 (04,08.1998), see enlire document. 1-58
U§ 5,925,631 A¢BLACK et al) 20 June 1999 (20.06,1999), see entire document. 1-58

D Further docimnents are listed in the contimuation of Box C.

D See patent family anaex.

* Spasial caepories of cited documents:

*A*  documenl deflning the general stele of the art which is not eonsidencd to be
of particular relevance

“E"  earlicr application or patent publisked on or after the international filing date
“L”  document which may throw deubts on prierity cipins) or which is clted to

cstablish the pubfication date of ancther citatico or other special Teason (as
specified

i oferring to an oral disck w0, or oty met

“P*  document published prios ta the inkemational fifing date but Jaker than the
priority date claimed

agn later document published after the internatione] Dimg date or pricvidy
date and not In canflict with the application but clied 1o wnderstand the
principle or theory underlying the invention

=X docerment of particular refevance; the claimed inventlon carmot be
considered novel or caet he cotstdered (o Invelwe an inventive siep
when the document is taken alone

“¥* docement of partieuler relevance; the claimed invention cannot be
considered ro involve oy inventive siep when the document is
combiaed with one or more olher such dosuments, such combinatkn
being abyious ta a perca. akilled in the art

g docement member of he same pasent family

| _Date of the actual completion of the international search

Date of mailing of the infernational search report

07 Tamary 2004 (07.01.2004)

Name and mailing address of the ISA/US
’ " Mall Stop PCT, At ISA/US
Commissioner for Paients
P.0). Box 145D
Alexandria, Virginia 22313-1450

Facsimile No. (703) 305-3230

Anthorized afficer

26 MAY 2004

Telephooe No. 703-308-0196
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INTERNATIONAL SEARCH REPORT International application No

PCTE803/20421

Box I Obzervations where certain claims were found unsearchable (Continuation of Item 1 of fixst sheet)

This ttersational report has not heen established in sespect of certain claims under Article 17(2)(a) for the following reasons:

wo

. O

6.4(x),

Claim Nos.:
beeguse they refate to subject matter not required to be searched by this Authority, namely:

Claim Nos.:
because they relate to parts of the international application that do not comply with the prescribed reqmremenrs to
such an extent that no meaningful infernationsl search can be carried out, specifically:

Claim Nos,:
becanse they are dependent claims and are not drafied in secordance with (be second and third sentences of Rude

Box I Opservations where unity of invention is lacking {Contimuation of Item 2 of first sheet)

This International Searching Awthority found multipie inventions o this international epplication, as follows:
Please See Contination Sheet

o

As all required additional search fees were timely paid by the applicant, this intermational scarch repert covers all
searchable claims.

As all searchable claims could be searched without effort justifying an additional fee, this Authority did pot invite
payment of any additional fee.

As only some of ihe required additional search fees were tinnely paid by the applicant, this mtemauonai search
repart covers only those claims for which fees were paid, specifically claims Nos.:

No required additional search fees were timely paid by the applicant. Consequently, this international search report
is resfricted to the invention first mentfoned in the clabms; it is covered by elaims Nos.: Group 163, clajms 1-58

Remark on Protest D The additional search fees were accompanied by the applicant’s protest.

No protest accompanied the papment of additional search fees.

Form PCT/ISA/210 (continustion of first sheet(1)) (Joly 1998)
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BOX II, OBSERVATIONS WHERE UNITY OF INVENTION IS LACKING

This application contajns the following inventions or groups of inventions which are aot so linked as to form a single general
inventive concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees mmst
be paid.

Groups {-72, clainys) 1-58, drawn to the compounds of formula I when b is 2 dowble bond and sides 2 and ¢ are single bonds and X1-
Y1-Z1 corresponds to definitions (0)-(gzg) (page 104-106); and when sides a and ¢ are double bonds and side b is a single bond and
X1-Y1-Z 1 corresponds to definitions (a)-(m) (page 106). That is, each definition of the five-membered ring is a. separate invention.

Groups 73-162, clafm(s) 1-58, drawn to the compounds of formula 1T where A-B corresponds to defindtions (2)-(c) (page 120) and
when sides d and f are double bonds, and sides e and g are single bonds and X2-Y2-Z2 corresponds to definitions (a)-f) (page 120-
121); end wheu sides e and g are double bonds, and sides d and f are siggle bonds and X2-Y2-Z2 corresponds to definitions (2)-(lgy
[igie T22); G Wiieh 508 § is 4 aalblE Bond, 4d 51868 d, & and T afe Singls Boudls and X2-Y2-Z7 corresponds to defmitons (&)-(d)
(page 122); and when side d is a double bond, and sides e, f ané g are single bonds and X2-Y2-ZZ corresponds 1o the definitions (a)-
() {page 122); and when side f is & double bond, aad sides d, e and g are single bonds and X2-YX-22 corresponds to definitions (a)-
{b) (page 122-123); and when side ¢ is a double bond, and sides d, £ and g are single bonds and X2-Y2-Z2 correspond to definitions
(8)-(b) {page 123); and when sides d, e, f and g are single bonds and X2-¥2-Z7 corresponds definition (2) (page 123). That is, eack
definition of the five-membered ring is & separate invention.

Group 163, claimis) 1-58, drawn to the compounds of fornmla I

Groups 164-167, claim(s) 1-58, drawn to the componnds of formmia I¥ when X4 and Z4 independenily correspond fo the definjtions
{a)-(b) (page 125}

Group 168, claim(s) 1-58, drawn to compounds of the formula V.
Group 169, claimis) 1-58, drava to componnds of the formala VI
Group 170, claim(s) 1-58, drawn to compounds of the formala VIL

Groups 171-210, clajm(s) 1-58, drewn o compounds of the formuta VIIT when X8 corresponds to definitions {a)-(d) (page 136) and
Al-A4 are independently carbon or nitrogen, That is, each definitfon of the six-membered ring is a separate invention.

Group 211, clafm(s) 1-38, drawn ta compounds of the formula B

Groups 212-282, claim(s) #-38, drewn io compounds of the formnla X when sides I, k and j are single bonds, and sides i and L are 2
double bond and X10-Y 10-Z10 corresponds 1o definitions (8 or {b) (page 138); and when sides i, k and 1 are single bonds, and sides
h and j ate dowble bonds and X10-Y10-Z10 correspond o the formula fragment on page [40; and when sides h and j are single bonds,
and side k and i is s single bond or s double bond and X10-Y10-Z10 correspands to definitions (8) or (b) (page 140). That is, each
definition of aring core is a separate invention.

Group 283, claim(s) 1-58, drawn to compounds of the formuia X1.

Groups 284-286, claim(s) 1-58, drawn to compouads of formula XIT when X12 and Y12 have, independently, are defined by the
formmia fragments on page 145-144.

Groups 287-290, €laim(s) 1-58, dzawi to compeunds of formula XTI when X13 and Y13 independently correspond 1o the definitians
{ay-(b) (page 152},

Groups 291-382, claim(s) 1-58, drawn to compounds of fornmla XTV. That ts, each definition of the six- and five-membered ring is &

separale nvention

Form PCT/ISAS2LO {second sheet) (Fuly 1998)
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Group 383, claim(s) 1-58, drawn to compounds of formmls XV,

Group 384, claim(s) 1-58, drewn o compounds of fornaa XVI.

The inventions listed as Groups 1-384 do not refate to a single general inventive concept ander PCT Rule 13.1 because, tnder PO'T
Rale 3.2, they lack the same or correspending special technical features for the following reasons: the claimed species do not
POSSESS & CONIRON Care.

Form PCT/ISA/210 (second sheet) (July 1998)
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