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[2-(2,6-Dichloro-phenylamino)-phenyl]-acetic acid 4-
thiocarbamoyl-phenyl ester (XVII)
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[2-(2-Chloro-6-fluoro-phenylamine)-5-methyl-phenyll-acetic
acid 4-thiocarbamoyl-phenyl ester (XVIII)
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A3 17
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[1-(4- Chloro—benzoyl )-5-methoxy-2-methyl-1H-indol-3-
y]-acetic acid 4-thiocarbamoyl-phenyl ester (XIX)

NH,

EE olg] AR ST G, 4V B

A3 18

Al 199 sgheRA, 7] dgee

HsCO
OO o NH,
o)

Ha
2-(6-Methoxy-naphthalen-2-yl)-propionic acid
4-thiocarbamoyl-phenyl ester (XX)
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4-thiocarbamoylphenyl 2-(4-isobutylphenyl)propancate (XXIX)

Ei ol9] oFbHoz k5w 9o, Y] HTE.

NH;

4-thiocarbamoylphenyl 2-(4-oxophenyl)-phenyl propanoate (XXX)
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4-thiocarbamoylphenyl 2-(2-Fluoro-4-biphenylyl)propanoate (XXXI)
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L 2006 3¢¥ 31d0] &L= PCT/CA2006/0004842] H-EA4Z<A(Continuation-in-Part) S ZA, 2005
ol Z¢ ¥ PCT/KR2005/0008198 A 43t} o] &Y T3 2006 7€ 18UAZE &U% vl= 7}
ZAH3F A60/807,639% 2 20073 19 30UAR EUE JIEUHT A60/887,1885 2 A FA3C}

T g 945, 55 2 49 AR /8% /" FESES 2 v-2EEo= FHTA (NSAIDs) =4
of ¥ Zoltt. vl A=, NSAIDs= #4E F4-85 2te Are &9S ses Arter] 98 st

gtd =7 (Non-steroidal anti-inflammatory dugs; NSAIDs):= & #EY, HFrlgx Ay, =3
I AAHFAE 2FEte], 5, € 2 d45Y #HS oy 2719 A= g AR o
= 5 i&‘“ﬂf‘f} 34 5% g ALY, NSAIDs9] f9lgt ade= Alol&
S0 oS

ig’\] ﬂlurxﬂ—l (COX-1) 3 Ate] 22 A AUAI-2 (COX-2)5 Ao mX Zrieadd 43 <

Z1efuy, NSAIDs®] 7] ARG Sl st om dAAG E4S xdcts 159 THoR dAASA A
It} (Wallace, J.L. Nonsteroidal anti-inflammatory drugs and gastroenteropathy: the second hundred
years. Gastroenterology. 1997; 112:1000-1016). COX-29] A&% gAA= 9% &4 @ zdse o=
Yetr] wel Fefe] NSAIDs7F e Aow ®Hokth ey, olYdk o AFEW SA4S do S
7F dar, oA wsk FEle] NSADIsQl Ho = o AXTE (Grosser et al., Biological basis for the
cardiovascular consequences of COX-2 inhibition: therapeutic challenges and opportunities. J Clin
Invest. 2006; 116: 4-15).

NSAIDs7} ¥l1g ¢ f2e AZFsla, a9 72 g7, o599 #&o] NSAID-faHd 914 &abe 2
Aol Fod 7)ozl Ao AAEE AL F 4yA AUt (Wallace, 1997). H]MEd = (0X-2 A%
NSAIDsell ot WG 2ol fFv E3k o] sk ke AR Fy o 719 = U,

2, #3544 (hydrogen sulfide; HS)7F 95 2 AE €4S Uehdls Aol #5HJUT. HLSw UHIIAG &
AR 2o FHoA AAE D W 5o 43S v} (Wang, Two' s company, three’ s a crowd: can HS

be the third endogenous gaseous transmitter? FASEB J 2002; 16: 17921798). 3+, 3 442 ZAo=E B
A | I WEE F2ZS A ¢ Ak (Wang, 2002; Fiorucci et al., Inhibition of hydrogen
sulfide generation contributes to gastric injury caused by anti—inflammatory nonsteroidal drugs.
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4-(5-thioxo-5H-1,2-dithiol-3-yl)phenyl 2-acetoxybenzoate (I)

A-500]2-1,2-TE] &-3-A) | d 2-o}A|EAHIZo]E (1),

m@
0
o cl S—g

4-(5-thioxo-5H-1,2-dithiol-3-yl)phenyl 2-(2-(2,6-
dichlorophenylamino)phenyl)acetate (II)

4-5(E] %

4-5(E] 2 A4-50 0]/ %]-1,2-tE] &-3-D)Hd 2-(2-(2,6-v|F 2 E 3 doln| ) s d)olAH ol E (1),

0
NH Q/}S
Cl F S—g

4-(5-thioxo-5H-1,2-dithiol-3-yl)pheny! 2-(2-(2-chloro-6-
fluorophenylamine)-5-methylphenyl)acetate (lll)

14 2-(2-(2-FERZ-6-ZF 2 dolr ) -5-F dH ) oM E o] E

5

4-(5-E] FA-59] 0/ %/-1,2-T)E] &-3-¢Y

(I,

S

Qﬁ*
20l

[1-(4-Chloro-benzoyl)-5-methoxy-2- methyl -1 H-indol-3-y[]-
acetic acid 4-(5-thioxo-5H-[1,2]dithicl-3-yl)-phenyl ester (IV)
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Ad "2 (IV),
S/S
HaCO —
I
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CHj
2-(6-Methoxy-naphthalen-2-y)-propionic acid 4-(5-thioxo-
5H-[1,2]dithiol-3-yl)-phenyl ester (V)
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2-(6-mFA - Zell-2-2)- L 23] 24F 4-(5-F] FA-590/X/-[1,2]HE&-3-9)-3d == (V),

2-Acetoxy-benzoic acid 4-(5-0x0-5H-[1,2]dithiol-3-
yl)-phenyl ester (VI)

2-o Al EA - 2R 4-(5-5 2590/ F)-[1,2]HE]&-3-2)-d ol=HE (VD),

[2-(2,6-Dichloro-phenylamino)-phenyl]-acetic acid 4-(5-0xo-

5H-[1,2]dithicl-3-yl)-phenyl ester (VII)

)5 5 A]-2-5 &1 0 o] -1 F-3- |-ob A EAF  4-(5-E S 459 o] 5-[1,2]F] €] &3

[2-(2,6-t]F 2 2-sdotr =) -3 d |-k EAL 4-(5-52-59] 0/ #/-[1,2]HE] &-3-4)-3d ol=EH= (VD),

[2-(2-Chloro-6-fluoro-phenylamino)-5-methyl-phenyl]-acetic
acid 4-(5-oxo-5H-[1,2]dithiol-3-yl)-phenyl ester (VIII)

[2-(2-FRE-6-5F2-d o) o) -5-m s |-ot EAt 4-(5-Fa-590/F-[1,2]-HE] 2-3-<

HZ (VID),
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[1-(4-Chloro-benzoyl)-5-methoxy-2-methyl-1H-indol-3-yl]-
acetic acid 4-(5-ox0-5H-[1,2]dithiol-3-y1)-phenyl ester (IX)

[0064]
[0065] [1-(4-EF22-WxY)-5-HEA|-2-HE-1o] o] XA E-3-L M EALL 4-(5-F2-590/%/-[1,2] T E] &-3-¢)-7d
o 22 (IX),
S"S
HaCO WO
LI
0

2-(6-Methoxy—naphthalen-%—yl)-propionic acid 4-(5-oxo-5H-

[1,2]dithicl-3-yl)-phenyl ester (X)
[0066]
[0067] 2-(6-m EA - Z & all-2-)-Z 2 9] 24t 4-(5-F2-500/%/-[1,2]]E] &-3-)-dd o =HZ (X),

2-Acetoxy-benzoic acid 4-(5-hydroxyimino-5H-[1,2]dithiol-3-yl)-pheny! ester (XI)

[0068]
[0069] 2-o A FA-A AL 4-(5-3fo] =F A o] n] -5 o) o] F-[1,2] T E] &-3-¢)-7d | ~E2 (X1),

mo

(6]
i %N\
cl Cl S—g OH

[2-(2,6-Dichloro-phenylamine)-phenyl]-acetic acid 4-(5-

hydroxyimino-5H-[1, 2]dithiol-3-yl)-phenyl| ester (XII)
[0070]
[0071] [2 (2,6-"Em2-d ot )-Fd |0 EAL 4-(5-sfo] =5 Ao | -5 o] X/-[1,2] T E] &-3-Y)-F|d o =¥

2 (X1,
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[2-
4—(

[1-

[2-(2-Chloro-6-flucro-phenylamino)-5-methyl-phenyl]-acetic
acid 4-(5-hydroxyimino-5H-[1, 2]dithicl-3-yl)-pheny! ester (X1

(2-F22-6-FF 2~ dolr|)-5-w - d |-} ELt
5-8lo]| =& Al o] u] 50 o] /-[1,2] U] E] &-3-)-Hd o =~E|= (XI),

\OH

/ 7

s/S
H3CO

(4-Chloro-benzoyl)-5-methoxy-2-methyl-1 H-indo|-3-y[]-acetic acid 4-
{5-hydroxyimino-5H-[1,2]dithiol-3-yl)-phenyl ester (XIV)

G- OH

H3CO =
(@]

2—(

CHa»
2-(6-Methoxy-naphthalen-2-yl)-propionic acid 4-
(5-hydroxyimino-5H-[1,2]dithiol-3-yl)-phenyl ester (XV)

615 Al -LhT R l-2-0)- 2] £4F  d4—(5-3ko] S A]o] 1] 15 0 o] 3H-[ 1,2]

V),

2-Acetoxy-benzoic acid 4-thiecarbamoyl-phenyl ester (XVI)
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[0079] 2-ol A EA -l ZA 4-E] o FtEnRd-Hd o] 2 HZ (XVI),

[2-(2,6-Dichloro-phenylamino)-phenyl]-acetic acid 4-
thiocarbamoyl-phenyl ester (XVII)

[0080]
[0081] [2-(2,6-HEF22-gdoln|)-A|d |-l EAl 4-E] 2720l RY-Ald o AHZE (XVD),
]
g
HaC o
Trr
NH
Cl F
[2-(2-Chloro-6-fluoro-phenylamino)-5-methyl-phenyl}-acetic
acid 4-thiocarbamoyl-pheny| ester (XVIII)
[0082]
[0083] [2-(2-E 2 2-6-FFm-ddotn] )-5-m e -3 d |-ob EAL 4-F] @ 7t=ut R d-gd o 2H = (XVID,
S
NH;
3cogfﬁ
[1-(4- Chloro—benzoyl )-5-methoxy-2-methyl-1H-indol-3-
yi]-acetic acid 4-thiocarbamoyl-phenyl ester (XIX)
[0084]
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[1-(4-F22-%2d)-5-v| EA|-2-wE-1 0] o] - E-3-A |-} EA} 4-E] 27k 20t -7 d o =82 (XIX),

s

HsCO
OO o NH,
o]
CH

3
2-(6-Methoxy-naphthalen-2-yl)-propionic acid
4-thiocarbamoyl-phenyl ester (XX)

2-(6-T| B A -Lb T -2-91)- L 23] 24 4-E] @b mhm d-sld o 2E 2 (XX),

4-isothiocyanatophenyl 2-acetoxybenzoate (XXI)

4-0| RE] QA ol o] EFd 2-olAF AR O] E (XX ),

o
NH N\\C
cl cl N

8

4-isothiocyanatophenyl 2-(2-(2,6-dichlorophenylamino)phenyl)acetate (XXII)

4-o| AE] QAo EFd 2-(2-(2,6-UEZ2H dolr ) H ) oAl H o] E (XX1TT),

HC )
NH N
CI\©/F

S
\C\
s

4-isothiocyanatophenyl 2-(2-(2-chloro-6-fluorophenylamino)-5-methylphenyl)acetate (XXIII)
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[0093] 4-o] A @ Alohe] EFd 2-(2-(2-F R E-6-FF 2 2d dotr| ) -5-wd s d) oA H o] E (XXIID),

Cl

OCHs
S=C=N o

4-(isothiocyano)-phenyl -2-[1-(4-chlorobenzoyl)-5-methoxy-2-methyl-indol-3-yl]-acetate

(XXXIV)
[0094]
[0095] 4=(O] nE] QAo ) -Hd-2-[1-(4-F 2 EZHEY)-5-H FA]-2-H - E-3-L | -oFA H o] E (XXXIV),
H3CO
999

(0]

N

Il

(&)

I

S

4-isothiocyanatophenyl 2-(2-methoxynaphtahlen-6-yl)propanoate (XXV)
[0096]
[0097] 4-o] nE] Aol o| B d 2-(2-W|EAIYZ G H-6-Y) X 2T o o] E (XXV),
CHa
(@]
e}
= s
S—sg
4-(5-thioxo-5H-1,2-dithiol-3-yl)phenyl 2-(4-isobutylphenyl)propanocate (XXVI)

[0098]
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[0099]

[0100]
[0101]

[0102]

[0103]

[0104]

S==5| 10-1450653

4-(5-E] & A-50 0] 2]-1,2-T) E] &-3-2)H|d 2-(4-o]| AR EFd) T2 o]E (XXVI),

4-(5-thioxo-5H-1,2-dithiol-3-yl)phenyl 2-(3-benzoylphenyl)propancate (XXVII)

4-(5-E] & -5 0] %]-1,2-T) ] &-3-2) Al 2-(3-HlxdH )T 210 o] E (XXVI),

4-(5-thioxo-5H-1,2-dithiol-3-yl)phenyl 2-(2-Fluoro-4-biphenylyl)propancate (XXVIII)

4-(5-E] & A-50 0] X]-1,2-T] E] &-3-) Al 2-(2-FF 2 Z-4-vlol s d ) TR i} o o] E (XXVID,

CH3

H;N

4-thiocarbamoylphenyl 2-(4-isobutylphenyl)propancate (XXIX)
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[0105]

[0106]
[0107]

[0108]
[0109]

[0110]

4-E] 9 7lEntRndad 2-(4-0] AR g d) T2 0o o] E (XXIX),

NH;

4-thiocarbamoylphenyl 2-(4-oxophenyl)-phenyl propanoate (XXX)

4-g]o7tEntnddd 2-(4-S2dd)-Hd TR wolE (XXX),

HzN

4-thiocarbamoylphenyl 2-(2-Fluoro-4-biphenylyl) propanoate (XXXI)
4-E] o 7IEnR A 2-(2-FF . 2-4-vlo|Hdd) T2 ofo] E (XXX 1),

CHs

o)

Q

Ny
S
S

4-isothiocyanatophenyl 2-(4-isobutylphenyl)propancate (XXXII)

_20_
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s==4

[0111] 4ol AE]QAlol|o]| EHY 2-(4-o] AFEH )T 2yl -oo]E (XXXII),

4-(isothiocyano)-pheny! 2-(4-oxophenyl)-phenyl propanoate (XXXIII)
[0112]

[0113] 4-(O] AE] QAo ) -Hd 2-(4-F 2w d)-Hd 2T -oo]E (XXX, ¥

\N
\S

4-(isothiocyano)-phenyl 2-(2-Fluoro-4-biphenylyl)propanoate (XXXIV)
[0114]

[0115] 4-(O) A QA o) -Td 2-(2-FF e 2 4-vto|HdY) X2 T o o] E (XXXIV).

[0116] A71eA AEd AA NSAIDs (A& el A8 el el Azdch, o

10-1450653

EW, The Merck Index, 13th

Edition (2001), Merck & Co., Whitehouse Sataion, N.J.& RHzZ}(FHzE3] x35). F& of, 33t ojAd

A EFaE oY FAIL A8E 5 Ak,

O117) ¥ W] SRR JHoz sgsbed o, oE BW, 22 wE e Euse @, w54 ofy U
woyel QRolth, ¥ wyel SR MIAH G oh=s)d % ofankdl ot Ed,

[0118] v sk, 2] NSAIDsE= H,S-E HolofE] 4-sto] =S A Bl el zolr| = (o]s), TBZet 3hHE Fis

. TBZ FEAE 5-p-sto|=FA|9d-1,2-HE]&-3-E] (ADT-OH) %Ezﬂg} Hlask u pME Aus &
47 7raE BALS Y HAFYT. HHAE, TBZ SEASS AD-0H SEAisS Bt dAs7

i

oZ,
>
o
)

N

o

z)
™o

_O
B2 WS

[0119] t]90], TBRZ vExﬂeL ADT-OH G=Almct o daslAl COX-1/C0X-28 AX 7] 93 Sa8e A8,

AL B TBZ FEAEC] AAR -1 94 EE (0X-2 A EE F= mRA Zrke mith

A7y, st

g XX (GZ=A-TBZ fr524]) = ADT-OH 33+ Bk Efsat B2 4 ofAlelM dAsAl £tem, 3=V
(W= =A-ADT-0H), % 8h5hE XIX (Q=WERI-TBZ f%=A41)3= ADT-OH sigdrct EF54 B2 344 oAl A
A %, 9w IV (A=AERI-ADT-00 F=A4). S7H] EfS4t B2 Ad)s & 2] freAlo A%

a3 kel 71e4d 5 3l

[0120] oo SHEES v 2704 Wk (Schemes)oll =AIE A3 Fo] A" 4 9tk



[0121]
[0122]

[0123]

[0124]
[0125]

[0126]

S=501 10-1450653
w4 1

COOH s

)—<: >—0H
s

NH o 2
—_—

! ()
LY
NH
DCC /HOBt al al
3

WS4 18 4-(5-E] 250 0] 4-1,2-T] B &-3-2) 1 2-(2-(2,6-T F= 23 doln) ) D)ol Hlo = (355
el A A=A A8 2L ofdls) o] welFr),

NSAID= Ay 7h254d7] (B 7h25A-A8E NSAID)E Z=, dF 89, "HEzidY (D2, "udxsel
el WA gafstar,  stel=SAlEEReE  (HOBt) R 1,3-tirbo|ERIAstE R o= (DCO)E
ke, A7) ERECl 4-(5-El&a-50]0]A-1,2-TE 2-3-)#d 2-(2-(2,6-HF 2R3 dob] ) A € ) obA]
HOlE (3)9F 22 g setass FAs] flstel Add 23 shollM 5-p-slo] =5 Asd-1,2-1] ¥l &-3-F
& (ADT-0H) (2)3} 2& Fspi-E HololHE /bt 7] AollA 4-sto] =g d o] E| 2 A opilo] &
(olsh, HPIE} Sh)oh 2& H& Fshea WE Hololert AHgd 5 = ALR ofsf€.

~

w84 2
o)
COOH HiN
H
‘2 C © o
NH NH
—_—
DCC /HOBY cl cl NHz

2

Lawesson reagent/
hydrous benzene

T

A 2 [2-(2,6-H 2R E2-dd ol oA d JoA EAY 4-ElertEntel-dd dAHE (3etE XD §4
S 2R AREE AL ofdieh 2ol Hogrh. 7] AdlA Lawesson AloFE NSAIDe] &2 Fol s}
& §E BololEldl &7 (sulfur group)E H7ket7] $18 AR,

NSAIDE A 7F2EA7] (i Ft2EA-2gE NSAID)E 2t o2 59, U294 (DL, gugxgoln
o] WA ga)sta, sfol=EAMEEZoLE (H0Bt) 2 1,3-tAle]E = dsl2rteln= (DC)E 713,
A7) EgtEo] B UéA 3135 ol o] Aoy ATFA (F, 2-(2-(2,6-tF2EIA ol =Hd) oA H ol E
@2NE A7 Aste] Hdd =7 slolA 4-sfo|=FA izl =e} e Fslpa-E Ho|ofE HAAE

N 1-)4

) , [2-2,6-(T)ZF22-gdolnw)-Hd-olA| EAL 4-E]Q7l2ut R d-Hd o~
dst7] f18ted Lawesson Al<FT} o] 3715 HI7ME 4 e 44 gES Hrhstd.

=t

WlAee. @ el saE (
H2 (3)% 945
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[0133]

[0134]

[0151]

[0152]

[0153]

[0154]

[0155]
[0156]

[0157]

[0158]
[0159]

o v A S, e, A, olem, ARG Ei ool 23S Fal AW gtk Anw
HAT Fole] 4%, AVE Eb wes wb 44 meud 293 S04 24 S50 g8 498 o8
@ & gtk o £ge AYstA fEolo SuANAL pi 8 o), BAF Aol AA A
olg3te] g e oo ebt A 5 g9 Az

TS T8 e ARant. ohr] AR B owEg dAs AU B, oo <3 & Wil W} A
)3 Aol ohd de W sl
4 A o

‘o‘%o X]}.

o
=

TARvEIGY e PF AAFE 7H vherel-ubA (Macherey-Nagel) A2]7HA 50 E# o] Bl ask3laL,

ZHolEE Ao (254 m)oZ 7hAgkelsit). 71 A A (Kieselgel) 602 AY AZvlEIHHE 18] AL:
o BE A Aok =g R-Alant ARAALRRE FYekelal, A §lo] AR&sEiT. &ulle EAA
=1 Fadol ARSIt X &-114 3] A 597](Buchi R-114 rotavapor)© X304l &1
AAZ 99 ol gttt FxE PR HNR 2 UC-NR] o8 BFHor AFHATG, AAELE W
E(Varian Mercury Plus 400 Instrument)ell 7153}k, st Heol&= o

ok o H
EFEAZA NeSis #FF39n. A" AAES AT AHAEZ= o] do]= vlo] A28l AP 2000 &
)=]

ot ¥2 N

W33 A(Applied BioSystemt API 2000 mass spectrometry)olAl F8s}th. Z=32 HX H]-540 QAA~EF
E(Buchi B-540 instrument)ol A &&tAtt. HF spehzo] === RP-HPLCO os A4l 2492 @&
22 7725 7] (Rheodyne model 7555 injector)o] $E]2~ 600 HPLC A]Z~¥l(Waters 600 HPLC System), 215
235 moll Wig YEj~ 486 WHolg SF %= HE7] ME (Waters 486 tunable absorbance detecter set) %
22 746 =X 7]1F7]|(Waters 746 chart recorder)& QAT FA4E JFELS UFHaee AFE B4

ofapgitt; 42 o4 A 7125 yehlid, A= ol2gke] £0.4% oWl

T

FERCa® £2 0 8ao.

AAd 1.
[2-(2,6-0)FZZ-mdo}o] = )-F]d |-O}H EL} 4-(5-E]S2-590]X]-[1,2]T]E] &-3-¢)-Fd J2EHZ (3}5E
)9 gy
COOH s 2
NH _2> NH = &
cl Gl pcc/HoBt cl cl S—¢g
1 3
g2 1
5-p-3to| =& A #d-1,2- E] 2-3-F|-& (2; ADT-0H)<] #A
Sulphur / DMF S~g
—_—
HscOOI i N\
S

2 (ADT-OH)

ol
ol
38

ol & (31 g, 0.21 mol)¥} 3 (44.8 g, 1.40 mol)S N N-UHEXFolu= (250 ml)oll A 8AIZF <t 71
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[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

[0170]
[0171]

[0172]

& Ao fAdA BFAd HUt. IN-FABIUER FEAoR

AR (8.5 g; 4 300C o)), A7l WAHES ZeE &8s,
N
T

5E 13%) 25 4}t
I NYR (DMSO-ds) & 6.86 (d, 2H), 7.68 (s, 1H), 7.75 (d, 2H), 10.51 (s, -OH): MS (ESI), m/z 225 (M).

[2-(2,6-T &2 2-Fdolu|=)-Hd oA EAL 4-(5-E]&4-59]0/X-[1,2]HE&-3-4)-Hd dx=HZ (3)9 &
A
1 (OF229Y, 890 mg, 3.0 mmol)o] N N-Tju|EEEo}m|= 50 mio]] &afF &Noj slo]==A|ul =
(445 mg, 3.3 mmol) = DCC (680 mg, 3.3 mmol)S O0TCOA 1A%t Hot wwkdhHA H7pstdc). A7) Wkg- &3
o 5-p-to|==Aldd-1,2-T]E] 2-3-E] (2; 678 mg, 3 mmol)S H7IStAL, 0CTolA 1A 2 Ao A 34
WHESEATE, o3 &, AIpdle 79t StellA FLAA EME Xﬂﬂo}l, 01%4—71] 3lo] dojR @ dArtol HH
2 g oA H o Ee &AL H; F75S GFE AFHS, 7 NgS0, olA AxzA7|a, A7 92 &)
ZUAZ T, 2 AAE 32 A A o= A A ZYsbal, CHCL/MeOH (9/1)F £ZA1A 21=ZRE [2-
(2,6-tZ22-ddoln )-Hd o} EAF 4-(5-E] & 2-59]0/F-[1,2]TE&-3-)-3d d=eZ (3)E LA+
(1.1 g, 75% F8).

g L g

i
FIH

' NR (DMSO-ds): & 4.12 (s, 2H), 6.21 (d, 1H), 6.87 (t, 1H), 7.14 (¢, 1H), 7.19 (d, 1H), 7.22 (t,
1H), 7.34 (d, 2H), 7.54 (d, 2H), 7.80 (s, 1H), 7.97 (d, 2H);

13C NMR (DMSO-dg): &637.4, 116.1, 121.0, 122.3, 123.5, 123.7, 127.0, 128.7, 129.3, 129.8, 132.0, 132.2,

136.4, 137.7, 143.8, 154.2, 170.3, 173.3, 213.2.

MS (ED), m/e 504 (M);

e -
=

. 83-86C

AA e 2
[2-(2,6-t] 225 do}r] % )-F]d |-l EQ} 4-E] Q72 v 2 Y-F]d J2HZ (38E XVIDY 7Y

OCro- OO
\©/ 50C /R \@/

Lawesson reagent/
hydruus benzene

[ I (o] S
NH
NHs

sHEv RS 2-[2-(2,6-H 22 = ol )-S D ehAH o E (5)9] §A
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[0173]

[0174]

[0175]

[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

[0182]
[0183]

[0184]

[0185]

1 (Y2294, 890 mg, 3.0 mmol)o] N,N-TIHEEEolu|= 50 mio]] falF KAo] slo]|=EAHFZET o)==
(445 mg, 3.3 mmol) & DCC (680 mg, 3.3 mmol)S 0TCA 1A7F E¢F WHHE y I
o] 4-slo|mEA|Mzoln = (4, 616 mg, 4.5 mmol)S FHUFSFiL, 0Tl
kST, o3 B ofylel e 7Qt Flol A FHAlA SulE A ASIa, o|gA 3}
old olMEHo|Ee &AHoH,; FU5S G52 AF3te], F4 NgS0, ol A
A AT = AAE 55 A7k o Ay Ao 2Ydla, CHCl./MeOH (9/1) & &EAA
2ddd 2-[2-(2,6-TE22H| ol )-Fd oA H O E (5)E I (212 mg, 17% &)

[2-(2,6-TE 2 2-Hdolu| )-Fd ]-o}l A EAL 4-E]l 2 7l2HlRA-Hd o2HZE (6)9 A

4-FFEvtRdHd 2-[2-(2,6-tFE22Fdolu|w)-dld oA HolE (5) 2 Lawesson Al¢F (460 mg, 1.14 mmo
DE 55 Al 20 meell &siAIZTE. A7) g 50TR —‘E%}ﬂl strem, 6413k Fot wHketglh. &=
7rekstol A AAS L 2 JAFEL £ FTFE 6 (446 mg, 91% FH)S 47 Y3 AsA A8 (S22
/Mg dse 9.5/0.5) 02 AAs T}

HONMR (CDCly): & 4.07 (s, 2H), 6.59 (d, 1H), 6.67 (s, 1H), 6.98 (t, 1), 7.14 (t, 1H), 7.19 (d, 1H),
7.28 (t, 1), 7.33 (d, 2H), 7.63 (s, 1H), 7.97 (d, 2H);

B0 ONR (DMSO-dg): §38.8, 118.8, 121.8, 122.6, 123.7, 124.4, 128.7, 129.1, 129.6, 131.2, 137.2, 137.8,

142.9, 153.5, 170.5, 193.2, 201.7

MS (ED), m/e 431 (M);

== 170-172°C.
AA ¢ 3

[2~(2-F2 2~6-FF.2 25 do}r] )] H ]-oPH EXF 4-(5-E] G259 o] 3|~[1,2] 5] €] $-3-2))-5]d 2|2
(818 M9 F¥

HaC o
\‘E:[\COOH m
J >—< :)— oH
(0]
NH -

DCC /HOBt cl F S—g

3
olo

>
—

4-(5-E] & A-590]x-1,2-T E] &-3-4) Hd-2-(2-(2-E22-6-ZF 2 2§ do}lv|x)-5-v| Do d)o}MEH o] E (3)
o ¥4

1 (FvEk=A2, 600 mg, 2.03 mmol)o] YHWElEEoln|= 40 mio] &a¥ &N slo]=ZAHZE T o} (301
mg, 2.23 mmol) Z DCC (459 mg, 2.23 mmol)< 0TColA] 1A1ZF B¢t wwtaldA Hrbetgdoh, A7) ¥ke =3ts
o] 5-p-ste]l=FA A d-1,2-t]E]-&-3-E]& (2; 504 mg, 2.23 mmol)& H7}3kaL, 0TA 147+ 2 1

ZF nRESITH. o3t & o3l e 79k Slof| A FTAIFA fulE A AR oA dojH o
old olMHo|Eo &aAHOH,; FU5S FFE MHTIY, F4 MgS0, oA HEA7|1aL, o1 2
A T AAE 38 Ayt o AY A 2Ysla, CHClL,oR fFA|A 22K E 4-(5-E] & 4-590]
Z-1,2-YE&-3-9) A d-2-(2-(2-F 2 2-6-ZF 22 dolu| o )-5-wEH ) ol H | E (3)E AAUTF (299 mg,
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[0186]

[0187]

[0188]

[0189]

[0190]

[0191]

[0192]
[0193]

[0194]

[0195]

[0196]

[0197]

S50l 10-1450653

3% ).

I NMR (DMSO): & 2.32 (s, 3H), 4.02 (s, 2H), 6.41 (s, 1H), 6.71 (d, 1H), 6,93 (t, 1H), 6,95 (d, 2H),
7.14 (d, 1H), 7.19 (d, 2H), 7.39 (s, 1H), 7.66 (d, 2H);

PC MR (DMSO): §20.8. 38.7. 115.2, 119.2, 122.5. 123.2, 124.0, 126.1, 127.2. 129.3, 130.3. 131.7.
132.2, 133.6, 136.4, 140.3, 153.7, 154.4, 156.8.170.3, 171.6, 215.7

MS (ED), m/e 503 O0);

&40 131-133TC.

AAd 4
4-g] o FlEnf R dud 2-(2-(2-F 2 2-6-FF 0 ZHYoln]x)-5-mjgu]d ) ol A E]o] E (3}}& XVlI)S &%

goaghiaceney
Aef

—b,

DCC /HOBt NHz

Anhydrous benzene

oY
ﬁr@Y

l Lawesson reagent/

rE
olo
1
oo

4-FtE2RRAHY-2-(2-(2-F 2 2-6-EF 22 dolr| = )-5-mE = d ) oA El o] E (5)2] §A

1 (FW)2EA1E, 223 mg, 0.75 mmol)o] TIHIEEFob = 15 mio] &3l &l slo|=FAHEEF] }é (111
mg, 0.825 mmol) 2 DCC (170 mg, 0.825 mmol)<S 0°ColA 1A17F B¢t myltalA A H7}s }Oﬂu} A7
Eo| 4-slo]|=2 A Ml =olu] = (4, 154 mg, 1.125 mmol)S F7}elar, 0CeA 1A7F
ot A F, ABRALE I tellA] FLAIA ﬁuﬂ?l AASRTE. olFEA Fojzl &

of &AL FUTS TR MFHS I, 5 MgS0, oA dxA7|a, o3 % %HE A ZATH
AAAE 5= AgstA oZ AY Ao 2Ysta, CHCl/MeOH (9/1)E £FA A 22RY 4-7l2n2dHd-2-
(2-(2-FR2-6-ZFo2vdolrw)-5-FEH D) olAEHlE (5)5 AU} (111 mg, 35% F&).

F

BN ow O

LIlEnRdHd-2-(2-(2-F22-6-EF L 2udolu)-5-Hdu d)olAE| o] E (6)9] FA

4-7tEnln A Hd-2-(2-(2-F R 2-6-SF o 2| doln ) -5-w e Hd) oA el E, 5(110 mg, 0.27 mmol) =
Lawesson AM (109 mg, 0.27 mmol)S F<= WAl 15 miol] &aAFH . A7] WS 60TCE wiestA shdon,
SAI7F BoF wwkelgith. &mE Zetelol A AASIAL; 2 AFELS £ FFE 6 (59 mg, 51% 78S ¥ ¢
3 AEvtd A9 (22 e/MddaE 9.5/0.5) 22 FA|3H3T).
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[0198]

[0199]

[0200]

[0201]

[0202]

[0203]

[0204]
[0205]

[0206]

[0207]

[0208]

[0209]

[0210]

[0211]

[0212]

S=50ol 10-1450653

' NMR (CDCl3): 6 2.32 (s, 3H), 4.01 (s, 2H), 6.46 (s, 1H), 6.70 (d, 1H), 6.92 (t, 1H), 7.01 (d, 2H),
7.11 (d, 2H), 7.19 (d, 1H), 7.62 (s, NH), 7.84 (d, 2H);

BC MR (DMSO-ds): §20.8, 30.7, 115.1, 119.2, 122.0, 122.3, 124.1, 124.9, 126.1, 128.2, 129.2, 132.3,
134.8, 138.6, 140.9, 153.7, 154.6, 156.2, 170.4, 201.7
MS (ED), m/e 429 (M);

== 120-122°C.

AA¢) 5
4-(5-E] & 2-50 0] X]-1,2-U)E] &-3- ) #| Y 2-ojAEAHZ o] E (& )9 T4

salvdivanvast
)\

o DCC /HOBt )\CHa

4-(5-8] $ 25 0] 3]-1,2-T1 8] &-3-2)3d 2-opEA Mz o E (3)9] FA

1 (oM EAEAAL, 416 mg, 2.31 mmol)o] Tl EEOPU]‘Z 40 meell &3hF Aol Spol=FAMIEE}E
(343 mg, 2.54 mmol) ¥ DCC (523 mg, 2.54 mmol)E 0TColA 1AZF &<t kst H7lsldct, ] dks &
ﬂ%ﬂ5¢ﬁﬂtiﬂﬂéﬂzﬂa%ﬁ%ﬁem,m4m,2Mmm)%%beLocﬂH1Mﬁ%lé%ﬂﬁ
3AIZE aRbekith. o 3p 0 of ol 7ok Sholl A FHAIA &“HE Zﬂﬂai’iﬂr olgA dojxl 2] ZHF
B2 " obAH Ed] SAIZ o F7]5S AR AlHE], T4 MgS0, AdellA AxA7aL, o H &

s sRY. = Adee Aerbd o Zd ol 2dsta, oddEdEHE/AfduHe (1/DE &34 2
BHH 4-(5-H 5590/ X-1,2-TE&-3-A) Fd 2-opAZA o o] E (3)E FUTt (354 mg, 40% TE&).

' NR (DMSO-ds): & 2.32 (s, 3H), 7.20 (d, 1H), 7.33 (d, 2H), 7.40 (s, 1H), 7.41 (t, 1H), 7.67 (t,
1), 7.73 (d, 2H), 8.21 (d, 1H)

13C NMR (DMSO-dg): &21.3, 122.1, 123.4, 124.4, 126.6, 128.6, 129.7, 132.4, 135.4, 136.4, 151.6, 153.7,
162.6, 169.8, 171.9, 215.7

MS (ED), m/e 389 (M);

== 120-122°C.

AA ¢ 6
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[0213]

[0214]

[0215]

[0216]

[0217]

[0218]
[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

[0225]

[0226]

S==5| 10-1450653

2-O LA EA-HIZR} 4-E] ST} 2Bl R A-F]d o AEZ (SFGFE XVI)S T4

C : NH;
o FH; gi\

)\ CHs DCC /HOBt

H3

Anhydrous benzene
d H
@]

)\CHs

lLawesson reagent/

4-FH2ARAAG 2-oPASAMZA I E (5)8] FA

1 (olAEAE AL, 500 mg, 2.77 mmol)o] UMEZEoln= 15 mo| &3s)d

(412 mg, 3.05 mmol) 2 DCC (628 mg, 3.05 mmol)S 0TolA 1A)7F E<¢F wuks}

o) 4-slo] == A wl=oln]= (4, 418 mg, 3.05 mmol)ZS F7}3laL, 0ToA

Aok, o3 F ofFele Fhet Sfoll A FLAIA BulE AASHT. 1%711 g2l

ol &ARoH; {7FE AFE AFsI, F7 NgS0y AellA AxA7)aL, o3
A

ARE 5 It o A9 Aol 29313, CHCl./MeOH (9/1) 2 &5 A
AEA Mz O E (5)E ATt (410 mg, 47% F-&).

LIlEnRdd-2-(2-(2-F22-6-EF L 2Hdolu)-5-Hdu d)olAE| o] E (6)9] FA

4-FFEuE A Hd 2-olAlEA X o]E | 5 (410 mg, 1.37 mmol) & Lawesson A2 (554 mg, 1.37 mmol)S HF
g Al 35 meoll EIAFATE. A7) WSS 60CE wWEEEA| sholoem, 3417 BoF wnkellth. &l 7hetstl
A AAGL; 2 AFES X FFE 6 470 ngs 271 8 A 49 (HEREdE/HMEdas 9.5/0.5)
o7 AAEYT. Aol 3FES RP-HPLC AMO® 2 fuf A|2~B: A 100% oFNEUEZ/0.1% TFA, B: 100%
H,0/0.1% TFA (“d371&7] 10% AF-H 60% AZFA] 354 ©1F, 254 muell A UV AZE, % 30me/i) o =t gAlst

I 5 3= 6 & ATt (324 mg, 71% TE).

HNWR (CDCLy): & 2.30 (s, 3H), 7.17 (d, 1H), 7.21 (d, 2H), 7.40 (t, 1H), 7.66 (t, 1H), 7.94 (d, 2H),
8.2 (d, 1H).

FCONR (DMSO-dg): §21.2, 121.9, 122.4, 124.3, 126.4, 128.7, 132.4, 135.1, 137.3, 151.5, 153.7, 162.7,
169.8, 201.8

NS (ED), m/e 316 ();

HE4: 154-156TC.

AAld 7

[1-(4-22 2~ 12 & )~5- ] 5 A)-2-r] &1~ 0] A2l 532l JOPAERE 4-(5-E]$2k~5-0] o] A)-[1, 2] -] 6] &~
U)-AY A2HZ (FFE 1) FY
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[0227]
[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

S==5| 10-1450653

o]

HsCO
OH

3 CHy “W@—OH
N Ui

2

—_—
0 DCC /HOBt N
1
3
cl o s

HsCO

cl

4-[4-(5-E] &&-59 0] A-1,2-TE] 2-3-A) |-¥d-2-[1-(4-E2 22 YD) -5-H 5 A -2-H D2 E-3-A |-} A ] o]
E (3)9 #4

1 (A=meka, 720 mg, 2.01 mmol)e] © 1%E§o}ulﬁ 30 meoll &3
mg, 2.21 mmol) Z DCC (456 mg, 2.21 mmol)S 0TolA 1A H<¢F
o 5-p-dlo]=E A Hd-1,2-t)E]-2-3-E]2 (2; 500 mg, 2.21 mmol)S 3
b wRksgith. o7 & o Fpole 7h EellA FHAIA LulE AABGITE. o] EA Qo At Z
ofd olAlE|o|Ed] LA OH; F7]5S A, NalCOs 5%, +AAF 192 AlF ko], F= NgS0, Aol A
71aL, o3 g guE AT AES Ag7ta o& A4 Yo 2931, HUER2ve/vMEgas
(98/2)i |EAA IZRE 4-[4-(5- FASM 500]%/-1,2-T]E] &-3-4) |-Hd-2-[1-(4-F 22 2 Y )-5-H = A
2-mE-2E-3-d]-olAHE (3)E AU} (257 mg, 23% F&).

' NMR (CDCly): & 2.47 (s, 3H), 3.84 (s, 3H, OCH3), 3.93 (s, 2H), 6.70 (d, 1H), 6.88 (d, 1H), 7.04 (s,

1), 7.21 (d, 2H), 7.37 (s,1H) 7.48 (d, 2H), 7.65 (d, 2H), 7.67 (d, 2H)

13C NMR (DMSO-dg): 613.6, 30.8, 56.0, 101.5, 111.6, 111.9, 115.3, 122.9, 128.4, 129.4, 129.6, 130.6,

131.1, 131.4, 133.9, 136.3, 136.6, 139.7, 153.8, 156.4, 167.5, 168.9, 170.4, 215.7

MS (ED), m/e 567 (M);

=540 90-92°C.

AA¢) 8

[1-(4-F 2 Z-HZ Y )-5-m]| FA]-2-r] & -1-0] o] X]- I ZF-3- U |-o}H ER} 4-E] 97} 22 -5 o AHZ (33
= XX)9 3y
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[0237]
[0238]

[0239]

[0240]

[0241]
[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

S=50ol 10-1450653

0
OH (8]
HscOo H5CO ‘Q_‘{
® HO_Q_Z(NW NH2
CH; i 2
N -
DCC /HOBE
0
1
cl cl

Lawesson reagent/
nhydrous benzene

ﬁ

[e]
HSA 2

42N R A HI-2-[1-(4- 22U ZY)-5-WSA -2-AE-AE-3-L - H | E (5)9 §A

1 (JI=HERAl, 3 g, 8.38 mmol)e] HHEEZFI = 60 meol &3E §dof sfo]=IAMIZEFLE (
2 DCC (1.9 g, 9.22 mmol)E 0TAA 1AZF St wylkslAA A7 s, A7) kg 23180 4-
3] OlzéﬁlﬂzowL (4, 1.72 g, 12.6 mmol)& #H7}elaL, 0ColA 1A7F 2 A2 A 2A12F wkslglet. o 7
, 2 743t slellA SHAA EulE AASAT. o]FHA LR U] IAFEL oE olAH o] Ed
AAAoH; F715E A4, NalHC0; 5%, T4k 192 AHske], F4= MgS0, Aold AZA7|1, o3} 32 Lo
E 5 AyIA o A# Ao 245t CHLCL/MeOH (9.5/0.5)2 £&AA 125
B 4-Ft2ntrddd-2-[1-(4-F 22N ZA)-5-H EA-2-HE-AE-3-A|-olAH | E (5)E AUT} (479 mg,

Gl
of\
i)
>
S
i)
N
03”:
O_L4

oFtEnR I d-2-[1-(4-F2 202 Y)-5-H SA2-H 8- E-3-A]-obAElo|E (6)9) T

4-72ul R A d-2-[1-(4-F 222 Y)-5-v EA-2-HE-Ql E-3-d |-o}lAHe]E, 5 (310 mg, 0.71 mmol) %
Lawesson A] ok (287 mg, 0.71 mmol)S F<= wlAl 15 mM] LA H . A7) WL 0CE WA dk o,
4N ZE F wREEITE. Sl gEEtl A AAS A 2 JFES X FFE 6 178 ;S d7] s AgaA

A5 (JE22ve/daddaE& 9.5/0.5)22 AAS Y. o 33ES RP-HIPLC AP e= 2 &) A2
A: 100% o} EYEZ/0.1% TFA, B: 100% H,0/0.1% TFA (A 37)L7] 10% AK-E 80% A7}A] 30% o]4F, 254 mmoll

AUV AE, &% 30m/%) o wet AASE 5 SFE 6 S IYTh (56 mg, 16% F&).

I NMR (CDCl3): & 2.45 (s, 3H), 3.83 (s, 3H, OCH3), 3.91 (s, 2H), 6.70 (d, 1H), 6.88 (d, 1H), 7.04 (s,
M), 7.11 (d, 2H), 7.47 (d, 2H), 7.67 (d, 2H), 7.88 (d, 2H).

13C NMR (DMSO-dg): 613.6, 30.8, 56.0, 101.5, 111.9, 112.0, 115.3, 121.7, 128.6, 129.4, 130.8, 131.2,
131.4, 134.0, 136.8, 137.1, 139.7, 156.2, 157.9, 167.6, 169.8, 201.8

MS (ED), m/e 493 O0);

=0 224-226C.
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[0248]

[0249]

[0250]
[0251]

[0252]

[0253]

[0254]

[0255]

[0256]

[0257]

[0258]

[0259]

[0260]

S==5| 10-1450653

A 9
2-(6-mZEA -} ZG-2-Q)-Z 2 9] 23} 4-(5-E]&2-5-9]| o] X]-[1,2] ] E] &-3-)-H]d o2 E (g&E V)9
27
HiCO
OV QY e
H,CO = DCC { HOB & m
1 3 s
o
HheA 1

4-(5-E1 8 2-59]7-1,2-T] B $-3-2) 7 2-(2- A EAGLGA-6-) L2 Teoo|E (3)¢] 4

1 (=24, 595 mg, 2.58 mmol)o] tMExEoluj= 20 mpol] &3 §dof slo|==AMlZED o} (388 mg,

2.87 mmol) 2 DCC (593 mg, 2.87 mmol)S 0TOlA 1A FeF wwtebar H 1ttt 5-p-sto] == A9 d-

1,2-9E2-3-El2 (2; 650 mg, 2.87 mmol)S H7Feta, 0TOA 1A D AL 247F wRkalgic), o 3}

-, AR 7St A FEAIA EME AASAT. o]FA ozl 22U JFELS oY oA HE

SN FeH; F715S B, NalCO; 5%, T+AA 192 AZHste], F5= MgS0, Aol AzA7|x, oz 9 &)
=

5 oY, 2 Adee Ml o Ad e 2hsta, HIRRMEoR §EAMA IR5H 4-(5-H
S50/ 2-1,2-HE&-3-4)7d  2-(2-v|EA Yz E-6-) R o]E (3)E LATE (406 mg, 36%
7).

' NMR (DMSO-dg): 6 1.59 (d, 3H), 3.86 (s, 3H, OCHs), 4.24 (dd, 1H), 7.18 (d, 1H), 7.22 (d, 2H), 7.31
(s, 1), 7.50 (d, 1H), 7.77 (s,1H) 7.85 (d, 1H), 7.86 (s, 1H), 7.87 (d, 1H), 7.91 (d, 2H)

13C NMR (DMSO-dg): 619.1, 45.2, 55.9, 106.5, 119.6, 123.5, 126.6, 126.9, 128.0, 129.2, 129.4, 129.5,
129.6, 129.9, 134.2, 135.6, 136.5, 154.2, 158.1, 173.2, 216.2

MS (ED), m/e 439 (M);

==%4: 111-113TC.

A 10
2-(6-mFA-}Zgd-2-Y)-Z 2723} 4-E|F}EnpE-d J2HE (FFE XX)9 §Y

(5]
OH Hio—( }—4{ H2CO
i
(] »
HaCO 4 DCC /HOBt

Lawesscln reagent/
Anhydrous benzene

'ﬁCO\TIIII[!IIl\W//u\ /J[:::]/JL\
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[0261]

[0262]

[0263]

[0264]

[0265]

[0266]

[0267]

[0268]

[0269]

[0270]

[0271]

[0272]

[0273]

S==5| 10-1450653

4R - (- EAUZGA-6-D) Z2sheo] o E (5)9] G4

1 (YZ=A, 4 g, 17.4 mmol)o] W8 X Eolu]= 80 mlo] &

23 &
19.14 mmol) 2 DCC (2.59 g, 19.14 mmol)S 0CelA 1A%k EJ A HES}

Ao ol EFAMEERZOLE (2.59 g,
il < bl 5 o e A Sl ]
AlZ e

4-3lo)=EA Ml =0l = (4, 3.58 g, 26.1 mmol)S A7Falar, 0TolA 1417 2 Ao 247+ wubaladg, o
W5, o ZE stellA FHAA GulE AT 1%*— Al °é<>1 7 294 AFES oY olhEHE
ol %sﬂAlZﬂznﬂ, §71%S A5, NaHC0; 5%, T4t 192 A& ske], 4= MgS0, AolA 7AzA]7 72 g

al
W& AT 2 AAE 55 AP 2F A9 Aol 2HSFAL, CHLl/MeOH (9.5/0.5)2 §FAIA 12
BH 4-7t2npndsd 2-2-mEAYZEE-6-2) 2300l E (5)F ATt (1.91 g, 32% 8).

4-El o 7t=2HlR AN 2-(2-HEAGZEA-6-U) == o] E (6)9 FA.

4-FtEntRddd 2-(2-WEA U ZEA-6-d)ZT2T o o]E ) 5 (1.80 g, 4.34 mmol) 2 Lawesson A<k (1.

g, 4.34 mmol)S& 5= WAl 130 meoll &AIRT. 7] We2 60TE wWEzehA shglen, 4A3F E¢k ksl
ot vl AdsteA AAStE; 2 AFES &F SE 6 2.9 g2 47 A8 AYHtE A9 (EREdg/
HEdFZE 9.75/0.25) 2.2 AHAS AT, iR sgtEe HAg7HA & Ad F CHCl/MeOH (9.5/0.5)2 &%

A7 AAstA £ 3EE 65 AT (970 mg, 61% F5).

' NMR (DMSO-ds): 6 1.59 (d, 3H), 3.86 (s, 3H, OCH;), 4.24 (dd, 1H), 7.06 (d, 2H), 7.18 (d, 1H), 7.31
(s, 1), 7.50 (d, 1H), 7.84 (s,1H) 7.85 (d, 1H), 7.86 (s, 1H), 7.89 (d, 2H), 9.47 % 9.84 (s, 2H, NH,
).

13C NMR (DMSO-ds): &19.1, 45.2, 55.9, 106.5, 119.6, 121.6, 126.6, 126.9, 128.0, 129.4, 129.9, 134.2,
135.6, 137.8, 153.4, 158.1, 173.3, 199.7.

MS (ED), m/e 366 (M);

=570 196-198C.

AR 11
4-E] o7} 2nl 2 oY 2-(4-0|2 FHHY ) Z 2o E (33E XXIX)9] T¥

o 2
1 DCC‘ 1 HOBt

Lawes;ou reagent/
Anhydrous benzene

1 (o]3==3, 3.87 g, 18.8 mmol)o] TWEXEolu= 80 miol] 23T LMol Fo|=EBAMEZEDO}LE (2.8
g, 20.7 mmol) 2 DCC (4.27 g, 20.7 mmol)<L 0TlA 1AZF H¢F wukalAA Hrbelgch, A7) v-g 23159
4-stol|=EA M=ol = (2, 3.9 g, 28 mmol)E FH7FstaL, 0CoAl 1AIZF E A4 24 7F wwkslgiet. o 7}

~

s
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[0274]

[0275]

[0276]

[0277]

[0278]

[0279]

[0280]

[0281]

[0282]

[0283]

[0284]

SS90l 10-1450653

T, o2 At stellA SEAA BulE AAGAT. oA dojXl edde] IAFES Y opAE o] Eo
SaAAH T, f715S A5, NalC0; 5%, A4t 1%2 Al ste], F54= MgS0, AolA AdzxA171a, oz 3 &

S AL 2 AAPE 32 At oF Ayl o 29&kar, CHCl/MeOH (9.5/0.5)% £&FA7 125

4-Bl e 7tERtR A 2-(4-o]af-E¥d) 2R ool E (3)5 LA (2.48 g, 40% +&).

L27tERRddYd 2-(4-o]ARdud) T2 olE (4)¢ A

4-E] 2 7tEntRdHYd 2-(4-ol AR Edd) T2 udo]E, 3 (2.48 g, 7.62 mmol) 2 Lawesson Al¢F (3.1 g,
7.62 mmol)S 4= WAl 130 meol] EAIAT. 7] WS 60CE wWEstA oW, 4A7F Fob uvkakiTt,
Sl Agstol A AASATE. Aol sgtEe AEIhd oF AY 9 CHLl/MeOH (9.5/0.5)% &FA1A AA|

3tal &5 35tE 45 AAT (1.45 g, 55% T8&).
HONR (DMSO-dg): & 0.84 (d, 6H), 1.48 (d, 3H), 1.79-1.82 (m, 1H), 2.42 (d, 2H), 4.05 (dd, 1H), 7.05
(d, 2H), 7.15 (d, 2H), 7.28 (d,2H) 7.88 (d, 2H), 9.49 % 9.87(s, 2H, NH, ).

e MR (DMSO-dg): & 19.2, 22.9, 30.3, 44.9, 121.6, 127.9, 129.5, 130.0, 137.8, 138.0, 140.8, 153.3,
173.3, 199.6.

MS (ED), m/e 341 (M);

=40 121-123C.

A 12
4-gloFtEnmdEd 2-(4-242Hd)-Hd Z2gdo]E (3FE Xxx)o ¥

DC( | OBt !.TL /©/J.L

Lawesson reagent/
Auhydmus benzene

$AERRATAY 2-(-SaD)-Ad Z2shudloE (3)9 FA.

1 (AEZ=ZH, 3 g, 11.8 mmol)o] gHdEEoln= 80 mio] &3 {Mo| slo|=EAHFETo}ZE (1.76 g,
13 mmol) 2 DCC (2.68 g, 13 mmol)S 0TCOA 1A7F FoF wwkalAA] H7FetF et A7) ¥hS Z3HE9] 4-3}o]

cEx M ZolH = (2, 3.9 g, 28 mmol)S HIUFSEAL, 0ColA 1AZF 2 Ao 247t wWEFEITE, o3 T o
TN 7L ol A FHAA FulE A ASACH. o]EA o QU e FFEL oY olAH|o]|Eof| &34
Hom; F715S A, NaHCO; 5%, T4t 192 M A3, F5= NgS0s ol HxzA7]a, A3 9 & T
A AT, 2 AAE 32 AgIa 9= AY Ao 2dYsta, CHCl,/MeOH (9.5/0.5)2 £EAA 12HE 4-9}=2
iR ddd 2-(4-S4dd)-3d Z230o]E (3)E AUTF (1.84 g, 42% &).



[0285]

[0286]

[0287]

[0288]

[0289]

[0290]

[0291]

[0292]

[0293]

[0294]

[0295]

[0296]

[0297]

SS90l 10-1450653

4-E]QFEHIE Y 2-(4-24Hd)-Hd T2 olE (4)9 §A.

4-7tEntR ddd 2-(4-L42Hd)-dd T2 dolE, 3 (1.84 g, 4.93 mmol) 2 Lawesson A]¢F (2 g, 4.93
mol)S& F3= WAl 100 meol] &alAZT. 7] w$& 60CE WiEstA st ow | 4x7F EoF wukslih. &)
= sl A] A AT, Ao FEEELS AEsta oE AW 9 CHCL/MeOH (9.5/0.5)2 8ZA|A AA st
= 33E 45 Y (0.45 g, 23% ).

1

H NMR (DMSO-d¢): & 1.53 (d, 3H), 4.25 (dd, 1H), 7.08 (d, 2H), 7.54-7.73 (m, 9H), 7.90 (d,2H), 9. 51
2 9.88 (s, 2H, Ni, ).

e MR (DMSO-dg): & 19.2, 44.9, 121.6, 129.3, 129.5, 129.8, 130.3, 132.6, 133.5, 137.6, 137.9, ,

138.1, 141.2, 153.3, 154.5, 156.1, 163.8, 172.9, 199.6.

MS (ED), m/e 390 (M);

== 114-116TC.

A 13
4-E|RFIEnfR Yo 2-(3-FF L2, 4-¥d)¥d Z2FxdolE (35E XXXI) F¥

B C‘/HCB¢ ‘\‘\(u\ /Q)L

Lawesson reagent/
Anhydmus benzene

‘m@*

AR (38522, +-9W)AY ZevheddE (3)] A4

1 (ZFuZ23, 2 g, 8.2 mmol)9] D]Uﬂ%%%é}ﬂ]ﬁ 80 meol] gallEl gdof o= A MIFEF ol (1.22 g,
9.02 mmol) 2 DCC (1.86 g, 9.02 mmol)E 0TCoA 1A7F B¢k wytslaA 713k, A7) °
Frol= AWM Zolul= (2, 1.7 g, 12.2 mmol)S H7}E3, 0Tl 1A7F 2 Ao 24
: 2 et ShellA FEAA EvlE AASSTE. oAl Ao LU AFEL oY ol H | Eo
MAAoH; S8 A5, NaHCO; 5%, T-A4F 192 AH3ste], 5 MgS0, oA AZA 7|3, o7 2 L)
2 Z9AAY. 2 AAPE 3L Agata 9F A A 2Y3tal, CHCl./MeOH (9.5/0.5)% &
4-7F2RlRddd 2-(3-ZF0 2, 4-¥d)dd T2y LofolE (3)E AJut (1.09 g, 37% F&).

Fi
w B

AlA T1ZFE

HHN'

4-El7lE2HIEYHY 2-(3-2F 2.2, 4-Hd)vd T2 o]E (4)9 #A

1-7 ErlRdHd 2-(3-ZF o2, 4-vd)dd ZT2uxoo]E 3 (1.09 g, 3 mmol) Z Lawesson Al2F (1.21
g, 3 mmol)S ¥ A 70 meoll BIPAATE. A7) WSS 60TE wWEESHA % om | 4417 FoF wvkEsit),
|uj= 7relato| A AASGT, dojH FEES AgstA o F Ay W CHCl./MeOH (9.5/0.5) 2 |®FA|A AA|
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[0298]

[0299]

[0300]

[0301]

[0302]

[0303]

[0304]

[0305]

[0306]

[0307]

[0308]

[0309]

[0310]

SEE54d 10-1450653
shal = 3 45 A (0.35 g, 31% 8).

I NIR (DMSO-dg): & 1.55 (d, 3H), 4.21 (dd, 1H), 7.32-7.55 (m, 8H), 7.90 (d,2H), 9. 51 and 9.88 (s,
2H, NH,).

PCNMR (DMSO-dg): & 19.1, 44.7, 115.9, 116.2, 121.7, 124.8. 128.6, 129.3, 129.4, 129.5, 131.7. 135.8,
137.7. 142.6, 153.7, 158.3, 163.5. 173.1, 199.6.

MS (ED), m/e 380 O0);

=0 142-1447C.

AAd 14
4-(0o]2E] Aoz )-Hd 2-(2-F]FA Y ZGd-6-Y)Z 2T ofo] E (3l5}&E XXV)9] ¥y

& CIH
S LI
% HsCO
HOBt

N
OH 2 o \\'C\
B
e] e
HsCO bee/ (&}
£ 1 3

3.3 mmol) 2 DCC (619 mg, 3.3 mmol)< 0COA 1A7F St wurstda A A7ladch, Ay] vhe E82o) 4-3)
ol=FA M=ol = (2, 500 mg, 3.3 mmol)E FH7FSFAL, 0TelA 1A1ZF B ALol|A 2413k wwkelgitt. o 7}
F, AqHae 74k sl SRAA SulE AASAT. olEA dojd U] FFEL olE ofHEH o E
SN A HAES AASAG. SWE AAS L, YAYES At & A9 Ao 2Hsla, HIFERugo
2 EEAA I2RE 4-(o]AE| oA ole)-dd 2-(2-vEA Y EZEU-6-U) T2 oo]E (3)E AUt (230

mg, 21% 5).

~

1
H NMR (DMSO-dg): 6 1.57 (d, 3H), 3.86 (s, 3H, OCHs), 4.20 (dd, 1H), 7.10 (d, 2H), 7.15 (d, 1H), 7.29
(s, 1H), 7.43 (d, 2H), 7.48 (d, 1H), 7.78 (d,1H) 7.80 (s, 1H), 7.83 (d, 1H).

BCONR O(DMSO-dg): & 19.1, 45.2. 55.9. 106.5. 119.6, 123.8. 126.6, 126.9, 128.0. 128.3. 129.2.
129.9. 134.2. 134.6, 135.7, 150.2, 158.1, 173.2. 215.1.
== 66-68C;

MS (ED), m/e 364 ().

AR 15
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[0311]

[0312]

[0313]

[0314]

[0315]

[0316]

[0317]

[0318]

[0319]

[0320]

[0321]

[0322]

[0323]

SS90l 10-1450653

4-o]E] @ A]o}i|o] EF]Y 2-(2-(2,6-HEZ 2 Ho}r] =) T d)o}AE] o) E (518E XXI1)9] Y

CCT ~o S
O s QO™

4-o] | QAJop| o] EF 2-(2-(2,6-HEEEHHolr| =) ) oM EH o E (3)

1 (9ZF=9Y, 1717 mg, 5.8 mmol)e] tjw| EgO}U]ﬁ 60 mell E3fE fMo Flo|=FAWMIZE T o} (862
mg, 6.38 mmol) & DCC (1316 mg, 6.38 mmol)S 0TColA 1AZF &b wkahda A H7pstdvt. 7] W
o] 4-slo|=2 A Ml =olu]= (2, 965 mg, 6.38 mmol)e H7rskal, 0ColA 1AZF 2 Ao A 2412 makakel ).
A F, oAFHL ZeF St A FHAA LHlE AASUT. oA Bolxl oYX =]

Eo &AL HAHAES AAAT. &vlE AAGL, = JAES A7 2F HH ol 2dsta, 22
EXE/m-A%E 9 0 12 FAA ARFE 4-o]AE e AloplolEHd 2-(2-(2,6-HF R ZH dolr]

HolE (3)5 Atk (580 mg, 23% F£&).

1H NMR (DMSO-dg): & 4.09 (s, 2H), 6.19 (d, 1H), 6.83 (t, 1H), 7.05 (t, 1H), 7.14 (bs, 1H, NH), 7.21

(d, 2H), 7,25 (d, 2H), 7,47-7,54 (m, 3H).

13C NMR (DMSO-dg): & 37.4, 116.1, 121.0, 122.7, 124.0, 127.1, 127.8, 128.3, 128.7, 129.8, 132.0,
132.2, 137.7, 144.0, 150.3, 170.5, 215.1.

HE4 132-1347T;

MS (ED), m/e 430 (M).

AR 16
—o| RE| @ A op|o| EX Y 2-ofAIEAIMZ o E (3E XXI)9 F4

OH 2 0
— S
o DCC /HOBt WO o //C/
N

4-o| ZE| QAo o] EFd 2-ofAIE A MZE o E (3)

1 (ob2=39, 1200 mg, 6.67 mmol)o] TIW[EXEF o= 60 meol] &3)e & sfo]=FAMIREZ}LE (9
mg, 7.34 mmol) 3! DCC (1520 mg, 7.34 mmol)& 0CollA 1AIZF <t wnksld A H7bskgick. 4371
of 4-sto]lEFAl=oln= (2; 1109 mg, 7.34 mmol)E FH7FstaL, 0TCelA 1A R AL
ARSI, o3} 5 o Fpel 2 QY Sloll A SEAIA S AASAT. o]FA dojX U3
g opAH ol Eol &7l HAES AASAG. SvlE AAsa, = AdES A

& 2-

G3tal, EEZXE/n-AA 6142 EEAA IZHEH 4-o|LH A oMo ETd
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[0324]

[0325]

[0326]

[0327]

[0328]
[0329]

[0330]

[0331]

[0332]

[0333]

[0334]

[0335]

S=S0dl 10-1450653
ATk (150 mg, 7% F&).

I NIR (CDCly): & 2.31 (s, 3H), 7.17 (d, 1H), 7.19 (d, 2H), 7.29 (d, 2H), 7.38 (t, 1H), 7.66 (t, 1H,

8.20 (d, 1H).

PCONMR (CDCLy): 6 21.3, 122.2, 123.3, 124.4. 126.6, 127.2. 129.4, 132.4, 135.2, 149.3. 151.5.
163.0, 170.0, 215.1.

HE4 84-86TC;

MS (ED), m/e 272 ().

AAle] 17
& g g3E 23 Y

B owgel e PEEdAY FEA, BFE 9 SEE XIS A=A e 938 gL PR
o 58, 9ol &4, 9ol PeE, B4, 2% AY 2 48T $482 s

ERA 175-200 go FA YAEFE NEE 14 AZEAMYAEZ o~ (WA 0.2 nl) ©E, E=E A7)

Aol ga3 e 5 152 AT Fosy] A 18413 Fet AAAH Y taRdY (20 mg/kg), 3FE O (32
mg/kg), ADT-OH (12 mg/kg), TIER=2dHY ZolX ADT-OH, 3% XVI (27.3 mg/ke), 4-3lo]=FA|Eowl=

= (INZ) (7.3 mg/kg), & XVII Ao #3542 WE HolojE] T tIF2ady S8~ TBZ. 3gE 1 2
SEHE XV 18] R85 gE=29 99 20 mg/ke?t SEH(equimolar) 22 3}k, wpz7kx 2, ADT-0H 2
Bzl 13] B8 72 s13E 11 3 313HE Xk s=Fe= skl

YEE 1§ sl sk, 49 TR Fol 307 Fol, AEE A AA 9o 2UA &4 WA
Belloe S4aen (m). 9 &3 A5 & 9eIA RE guel PolE atste] AEsAn. $4, = 1
& gES, AT, CHRE I EE CHIE T A W@ 9 S4% mol 9. a3
S U9 SE XIE D2Esdnc AAsl 4 9 £ o Toluigich. Hsel, wek NSAID Roloje]
(MZzsAd)sh SR Dok SEHE XVIS) 535 wolofe] (22 AI-0i % TB)E 247, e} A F
Jeriy ¢ mEEas #EEA W,

olH gt #HE AFo] EQle AT HAbolA GRlE ATt ol FAl] 7lsE AAH (Wallace et al.,

Cyclooxygenase 1 contributes to inflammatory responses in rats and mice: implications for
gastrointestinal toxicity. Gastroenterology 1998; 115: 101-109, oj7]o|A] FmEHo=z x3H), ¢ =*
Al (100-200)= Z2AEradd B2 (PGE;) /4 SA4S s dehliiah. adsidl, 24 A8 308 &
ZHE A ol o, QAMER $39 (pH 7.4) 1 mlel ol &2 (37T)A 2087 Agsith. ad
e, A AlRE 13§ 9,000 g2 dAlFelstar, e Fol 54 ELISA (Wallace et al., 1998)& A}
&= PGE, T 54S 93l -80C= WEAY

AN

= 29F dEste], SR (ADT-O0H 3= TBZO] §A] B 747 Fof), 35HE T 9 shehe XWI 257 99
PGE, $A9 %ol @ATA #Hades so® vebgtar, C0X-1 Z/EE C0X-29] A& oWt ADT-OH 2 TBZ
w2 iR Aleh wlawe o 9]9] PGE, & AARATIA edtTh wEbM, K 1o mAlE wheh o] FetE 1
EE SFHE XVIR A3 HEAM 9] Ede] Hoje 9o Zmauadd FAS Al AT oY o=
o] 52 Wsle] 71AskA gkrh. 9] PGE, FA9] AT A fdsta, "R T8 B8t

G

v
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[0336]

[0337]

[0338]

[0339]

[0340]

[0341]
[0342]

[0343]

[0344]

[0345]

[0346]

[0347]

S==5| 10-1450653

=¥ AAYE (Wallace et al., Gastroenterology
qulo 2 HE ¥ 1 nlE Bekor, SAHEE f
9 g o 7 ELISAE
o Zo], x4, FFE V L
.
-

COX-19] JAE= &<

o U
o
o
ffl
e
jutad
i
ik
ol
ol
&
~
%)
ot
12
lo
A

SR XX BE @A (p<0.05) mHA AT 223 wlmste] COX-1 BA4S oJAskth. 0X-12] oA 9]
= UzE4 we 38 XX 1o} s3E v oz Aot

NSAIDs+= 3 AT 2SS U & Jda, v o & 2484 fro & gE24yY adE 3
8 09 nustdn. sukgle] 3, Y2EHF HEA YEZRAY e IFFE 15 0AI7F, 283 ] 12
AZE 2 24417 Fol 50 pmol/kge] HE&Ho w2 FIUu. FWEL UE IFE /A (1% JI2EAWMEAERZQ
2)E Tt

AT §4E, §F A2 FAFE 99 FiE2, 5y JFJHNER xdHY, A A, 2 GE HT 5§
24A7F Fof 7] Ao AF S o] AR FHINUGY. HEE oFE HFT HE 24N F A=A AHA

3

QEZ W AYE BEE A AP BE FY /ALY DolB SHA. 2% ¥ A

AA e 18
AFO|FZ G A AA-2 (COX-2) B A ]FZSAIA A (C0X-1)< A

Ald#d A C0X-2¢] A= F& 7isd WS W AE AHEste] AT (Wallace et al., Limited
anti—-inflammatory efficacy of cyclo-oxygenase-2 inhibition in carrageenan—airpouch inflammation. Br J
Pharmacol 1999; 126:1200-1204, o]7]olAq FuEdow x3%). ekalA, v “Fry” &= W3l o4 ¥7]
o Fe wRFoEM AAsRAT. FW FHHA, FoiUe GFS 16 ARN 1ol FY o3 FEE
olth. ol Folu W TR rE2@d B2 (PE)ANA 2 3718 Fmekel, (0-224E A9 wetdoR f=
Aow woldr}. 7t sehe] AES) 2FL WA (1% A2EANLAERes), A2 (3 ne/ks), 3
= O (4.8 me/ke), =5 FE XVI (4.1 mg/ke) ¢t 2 7F7Id 591 304 Aol A+ Agakalvt. & 5
she AE 2FelAE WA @7, Teu ARA mohs 0.9% AFAESE FoU g2 Fgskar.

s/l
;

il

© oHpeh Zeol, "HERAY, dgte T s dhghe XVIR dAeshs A2 ARake] F90

s

7oA B 5
of Aatel FHY Ul PGES] T2 dASA AAAFTE. p<0.05 O WA + A EAFSR AHEg 1F.

At ZE A B9 3gEo] FASA CX-25 Adiste AL vehid. gzzoew, di¢s 9HE
E] (ADT-OH % TBZ)E o]~ AL C0X-2 & A atA

=)

0

= H
oo
p‘h

)
i)

")
.

Qo
ol
ook
o
=2
ﬁl{
2
&
3‘..,0_,
O

fd
<

-

COX-12] oA T3k Tds JE 2 % 49 7]&3 Ay FU3 94
9o} o], yZaEdAY, IgE O % X <
A eIt fEdo R #3leas WS RololE (ADT-OH % TBZ)E o= A% C0X-1 Aol dAAsA 93

& XA ek,

A A 19
Alg ] 9o £4F, COX-1 © COX-29] 8o tlgt NSAID #-X4] &3
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[0348]

[0349]

[0350]
[0351]

[0352]

[0353]

[0354]

[0355]

BIHE WMEe] 95 ax (CX-2 2 COX-1 A&)) 2 9 oAAS AEd FAHHES o] &3l v, Ay
= X 14 298t RE E(AHNSAIDsE AAE ¢ £48 23T, a8y, B 2o I,S-uE FEAE
wobwh v o JAE 9 kS Bk ol ®3 X 1o JEiRlen, Bz fEAlE 2ofy Hlad w
COX-1 H/XEE= C0X-2 A 88 FAsAY Addoz FI7A AT
F 1
A& W 9 &4 0X-1 2 COX-2 Aol )3k NSAID %4 a3
ShghE | NSAID ELoJofE] | H2S ELo]ojE 58 A& COX-1 A3 | Cox-2 A3l
(umol/keg)
il o Z =3 ADT-OH 30 ! ! <
XVI gZ=9y TBZ 30 ! g ©
V UIZEA ADT-OH 60 ! ! <
XX V2 A TBZ 60 ! o 1
v ol = EfAl ADT-OH 30 ! PN o
XIX ol w ERAl TBZ 30 ! ! ©
e
T Bk sty BASHIoR Fol F7t (p<0.05)
Lo Bof giste] AR fFodQd A (p<0.05)
o Bokof O3l o4 Wk gl
ADT-OH: 5-p-sto] =S A5 d-1,2-T]E] &-3-E] &
TBZ: 4-sto]=F Al el =oln| =

AA ¢ 20
g5l Be £ B FPEY 57

SIREE I ¥ S5tE XVI, dE2a4e ddSadNeE s siErid 3 55 298 ALgste] S430 0
(Wallace et al., Gastroenterology 1998) FA, AF 175-200 g9 Y=EE HEA AY IFES Wit
qs F8 1% a]"ﬂr 7hF7 G 100 ulE FAFEE7] 30 ol del A= AlFatlvt. £ Fue gteprid FAE A
o]Z& 5AIZF Fot 1A|7F 7tA o= 0}0# Q-3 vpA o] =& A A A (Ugo Basile hydroplethylsmometer)S
z0

Agstel Z4s9n srlelel AER TAR 24 1S CIEAGS 1, 3 EE 10 ne/ked) BEFOR,
SR I EE HTE NIE U223 me/kest $EFe] BgFow Asqr).

% 9] wAE ke gol, HEEAY Bg-olEH o el wuigy
o U229 3 me/kest BRI BEFoR AFH HFE D& AN =
% ngeld 3 09 Aabs UFRAY 10 me/ke) HE2 wma v, @ CE 10
nhsh gol, oA C2EdAd 3 ne/kest FEF] BEFow ATF FFE XIS FASIA = 1T
Aom, tlEEs 10 ne/ked) H8% mwd 5 ek,

ﬁ}t}‘}% Iok shgheE XVI & ¢ dE=ddy 93 M2 22xeadd 39S A

WolMe] B oWyl A B F7hE BYL oF TR v $4% MY 44 B
Ti oA (donor )7k AABHA AENA ] Fhepr|d-fr £ BFS AL F de AL T FHEHAL
(Zanardo et al., Hydrogen sulphide is an endogenous modulator of leukocyte-mediated inflammation.
FASEB J 2006; 20: 2118-2120, ¢J7]olA FuFdo=z ¥34), webr, oA oz AYsx:= I, 33E
I % sets XVICEFHE LS B&2 tE 2y vaste] F7hd ddsasts 443 3130 sdatet.

olZ2X o AWE A= FAN, AT Hdor B Iy ﬁ}ﬂ%gl “ﬁ“ﬁ F7H4 Q1 o] Tk C0X-2 &4 o
Aol 714 = AE 3 = sbssich. WA, dzsaA, 55 2 3gHE XX vk (2 79 7)Ed A
A9) RE F7] Ty BEeg A ulaskelct. 7Jr 1E2 5ukE aﬂEfa Tgskalth vEEA, SEE vV 9 5
P& XX 60 pmol/kg HBE&HFoZ Fojaqit, & 110 ZEAIE ule} o], BE Al FEE A 0X-2 2
A4S AEgt. MAMZ Aeleh 2 waste] (p<0.05, p<0.01). ZEu, HE XX T4 EE
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[0356]

[0357]
[0358]

[0359]

[0360]

[0361]

S=50dl 10-1450653

FEE VoA B3 A Hrh AASA o 53 X2 B4 #aE FEA0H( p<0.05).

olgHor AuHAE A, 94T A L Bwe getEe HY FUHAQ d4do] F7hE C0X-1 &4
Aol 71e1d & e A w3 hsetth. wifAl, AmdlEla, 2R @] 2 ek, sete IV 3 SEHE X
Xo] Al o) IxF Ad A55AF B2 0l Wdt adkE mlasiint. A4 AAARTYH 9E oo i
FE (0.5 ) HWEE 10 ul 95, == HF %S5 0.1, 0.3, 1 == 3 pl o= 3 éfﬂ e T shuE
ks freldel Artekgith. @ 83 (370)0lA ZPEAl 4553 9E F, 108 Feh dAEssith
(1,000 Xg) 7zt Azl o] EFEA B2o] $EE & 40 EAE aFoA et o], 5F ELISAS AHgsted A
EErAs 12011 Al wpek ol BE Al ZHA o2 wigiAl Ael 253t vlaske] COX-1 &l A7t
FE-oEH WH:JO*E} gk, 19 3 ple] wEeA, SEE XIXE, JdEHERde o AstE AR
Ho o 16}711 o 5 COX-1 24 #AaE A8y

Al 21

£ wye] Fetge] Gadsle] g 97 43

= of et M¥Y {2 AT whgeA x7] AAtelm, AP sognt. Fea FolAE ofT]
A = 1934 (pro-inflammatory) EZ|HEI=, fMLPel] o8] f® WP F2& FaA7e Aol /MAH
T} (Zanardo et al., FASEB J 2006; 20: 2118-2120). WM&+ 2o gk &2 b SAIDs F=AE2
a3 AYEx 5o WY (Zanardo et al. FASEB J 2006; 20: 2118-2120)°] uwhe} = A dnl AL
HE o83t Hrtekitt.
A, mhE RENA REAFAS A S e A
, 871 & 20 U3 A9 dgE F SUE 30 umol/ke?]
A F=A (38E VE XX)E 60 umol/ked] HE&Fow =
225 WiAAR o] AT, W K2 Wske dv| A G
gl Wy Te] RS vt o Ho 2 S WUbshe BEls W2
7 150-175g A1) ﬂ%iEi%“— HERZ ?“éﬂiiﬂr. W= 0%

(m wg
pis)
X =

or W T H oM Jm o AL
Jo
DY,
41l

F 2
Ahy ol ofst Wd S f-2h
A S3HE e Wy g 9 &4 BA HAE
(100 pm 83 dold)

wll AL A (1%) 2.040.2 0
i 7.120.4 80
@Wa 2.540.3 20
st 2.340.3 0
El%iﬁﬂ‘fr 8 6406 100
StE 00 3.0+0.5 0
313HE XVII 2.8+0.5 20

AR 9.341.0 0
BRI 1.7+0.3 0
3}3HE XV 2.340.4 0
Sl 14.440.7 100
E v 3.6+0.7 20
3138 XIX 3.040.4 0

E. *

sl 10.240.4 100
SIHE Vv 3.5+0.7 0
sgtE XX 2.34£0.5 0
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whebd, W owgel NSAID FEASS WEAT f3E s

e THA 2T

Ao 22
HAYE A7 ] £ 4] slgE] g7
aREY] AEA (0X-28 XSt NSAIDsv % AA AASY AFE Asfgrt (Stadler et al.,
Diclofenac delays healing of gastroduodenal mucosal lesions. Double-blind, placebo-controlled
endoscopic study in healthy volunteers. Digestive Diseases and Sciences 1991; 36: 594-600). & @<
SHHE (313HE XVI 3 3h3HE XXN) o aas AR flsiA, Ald AvolA, 242 dE28dat =z =4
gk A4, FEE 59 AAlYS F=d 5 ol =R Al AAYS Aol o U U
nitric oxide-releasing nonsteroidal anti-inflammatory drug accelerates gastric ulcer healing in rats.
Gastroenterology 1995; 109: 524-530)¢] uwje}, oPMEARS ute] wxste] fwsglth. WAl 39 Foll, 50k
g HE 7} a5FS 19 23], A=, WA, "2 (30 pmol/kg), 3Hek= XVI (30 pmol/kg), WZ=4l
(60 pmol/kg) = 3hgh= XX (60 pmol/kg) o= Aeqirk. oleldh A 49 -, HEES AL A1A, fE
KN

tlo 4

= AN
oo AREY sl Alde WA (w2 REVF B AYE REA dHs SAstel 2483, 99
F (5, k= AP A o)del) #5& 3d Foll <beAL ARl Srte] RHES] MHEIFAA, Alde] He BHAS
24£2 mt o]tk = 139 oAlE wiel o], wizjA], HERAY e yEIAos AdE HE= FARE A
F AEE JEhld. 22y, shibe XV Ee shike XXE A FEE A 5L AFE e
(p<0.05 ztzt yE=dd 2 yZzS5As vja). olge F e (TB2)9] Fslra WE RolojEE o &%
Az viNA-A e 2t vlaske] Ag Aol A S vAA ok

AN 23
golo] gigt E wye FyEe a7
IAEY A8H C0X-28 X3k NSAIDse=, AASteE 1d8YS I3 4 Ja, 29 Judy FoFo] a1
= 7H9E 4= Yt} (Whelton, A. Nephrotoxicity of nonsteroidal anti-inflammatory drugs: physiologic
foundations and clinical implications. Am. J. Med. 1999; 106 (5B): 13S-24S). & wHo] %= 33t& (3}
FE O 2 3tE XN o dist avE Z2As 7] s, 47 bgE2ady y=ZSAE vt A4,
WA 18ge FEAZ T B Y2 ol &S HEJA FFATt. BEAAE fHeolE S(Ribeiro et
al.)e Wl wel A4k Ay 77 o] 7d ¢ No-HEZ-L-ol27|d e 2HZ (400 mg/L)E 7

FH3R Yy (Chronic inhibition of nitric oxide synthesis: A new model or arterial hypertension.
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0|ﬂ

Hypertension 1992; 20: 298-303). HE (w3 5 WA 8vlg)e & el
wgulo] P& AYsle] Xl A4Hom JZadth. HolE 15 Fot AR WY FH F, ok (G=F
A, HEzA4, siehe 0 Ex 345 2 g

=
= 30 umol/kgi Folated whe)l Yz E4 2 318E XXE 60 pmol/ke® Fol). e HIE FAL F 60
B2 715t B 712 92 15046 mllg ©|Ath. ® el fERAY 9 UyEZFAlo] $57] dtellA
FHE S oplske AE dAEiit. dxdow . dete D¢ seE XX vizhAl A=l 253 Hlalske]
F57] dks SVMITIA Ggen, deke] wEke 72t fERdd 2 Uxzsdes fxd snc dA5H)
ottt

AR 24
E9z0) 1S $E 54

shote T=5E Uad 1S9 &5 (kinetics)& SAs7] #lste], svte] RE 55 50 pmol/kg p.o. &

=
Fo= 3I3E T2 AHska, 10, 30, 60 E 180 o At Ed=vt I,S €59 A-ZFH F4& g%
FEe F3 W (Ubuka, T. Assay methods and biological roles of labile sulfur

in animal tissues. J Chromatogr B Analyt Technol Biomed Life Sci. 2002; 781: 227-249 and Zhao W,
Zhang J, Lu Y, Wang R. The vasorelaxant effect of H;S as a novel endogenous gaseous K(ATP) channel

opener.  EMBO J. 2001; 20: 6008-6016, both of which are incorporated hereto by reference)S 3] 3d}o]

SAsE Y. g A, = vF 250 wE 39 WHer)e HEE IdSAH A7FE 0.1 N NaOH 250 ol 7F8ict.
A& A F= 7}’\ AT ZAlTH(gas-inlet capillary)& A38le] E3d&ES F& S3AHT. w37
£ 37C2 FASAL, IS FE2 106 EgEE2opEAL &4 1 mﬂe Eiete] Akt A4 S vE

w8710 Fak(sulfide acid)S AZA7)S W2sto] o)EA Ao, pH 12.8914 2 M KOH, 1 M 28|24 2 .22
M olxmEBALO R o]Fo]zl 3} #aksl ¢h=o0 (sulfide anti-oxidant buffer; SAOB) 2 meollA WE&H s}t

30% ¥ SAOB &9 AAStI, F 722 A (sulfide sensitive electrode; Model 9616 S  /Ag' electrode,
Orion Research, Beverly, MA, USA)e & 3 =2 =X3to] HS2 ZEASA T (Ubuka, 2002; Khan et al.,
1980) .

AE A UolA zhzh sgtE XV 2 3eE 09k TBZ 2 ADT-OHE %% HS WES Hluwsly] 9ste], &3
7+ 100-150 mgs oA 27k T-PER @9 F&7] 1 meoll Al #483 sklvh. BS W& E8t2nt #417]9

Wg7]o] E=Rletgleh. EFES PEG W 100 mM Q14HE
gl

J M o2 r off
oy
e 12 o
:I:‘

ﬂ

@

=

™ oo

ofr

>
WPy

s 0154710;“1 A]&Po}aiv}. A3k vkl o], H4 F7|E SAOB
= 7t

ol FAIZTE. 37TAA] 9071
ko)

% 150 A ke o], AR N9 AT Tl HSe Tehzn dlmolA @ASA (p<0.05) F7kshe A
e e, Fzel Bseld AAW dvE Sk SFE 19 95 Fol F 1808 Hok #REAG.
=168 FelA setE 0 Ev e I ADT-OH £ TBZ 24H2be] sdFRY WSS dASHA
wo} @ol W& AnE HAFEt. v R, b A ugdS W ADT-O0H E& TBZ Hrh 35}

2 shghe XVIZHE © @o] B,S7F WE5 At

J

>

=

Lo
=

2 uiZiA, yE2dyY 2 2 dSgel = Il IRy FEAQ 33E 09 FEE XVIE AHEZs HE
A 4% ¢ &4 H(gastric damage score)= YE Ao},
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[0147]

[0148]

[0149]

[0150]

% o2 A, ey 0 B el % old faesd SRl SeE 19 sgE X2 Agd 9E
ol A kel 99 mgaElFdd B2 (PGE,) %S e ot

32 WiZRAl, =4 8 2 2w 7 e FAl, sete VI seE X2 A2 HEdA SA4E 9
VS

L 4= & 39 HES dof YolA EFEAL B e &Syl Zlojt).

L 52 wA, dERdd 2 SE D= A AEdA 27 A5t A4 dol&

il
i
o
3
=
o
o

62 viZiAl, dEzdAY 2 sete 12 Ay d 2 A Fof dEA HAE HET84ES Bt

rlo

£ 7o oA, BEEdY, SEE 0 9 SEE I AR W 9= #7] Ty 4L olgw A=
sjah Fulueld Ak AHEE PGES] G e Zolth,

T 82 & 79 HENA HE EFEHA B, (TXB) 9 &S yeld Ho|t},
T 0F A, dE2dyY 2 3%E 02 A AEqA F HI F719 AAE vehd Ao,
T 108 wizfA, dEFEdy 9@ sgE XVIE A3 BB £ Ky $71e A4S ek Aol
=11 wiA, dEsaA, S3E Vo2 EE e AYPs o RE V) Ty FHS o83 dEY
)5l FHUolA AAE AEE PGE,Y %S ubeb Aol
T 12¢ AxEAER, e IV 2 3R XIXO HEe FgomA ozt da (AFd U)ol 93 EFEA g
A (ng/mL)S EFH Holt},
T 138 wiziAl, dEF2ed, sEE XV, UZEA 9 F3E XX 2 153 nld A2 AE A A%
A4 () e Aol

4w, dE29y, g5E O, U= 2 38 XXoez A3 AEqA =7 I (mlg)e] F
712 vERd Aol

T 155 38E 1= 50umol/kg p.o. 2 PEZ A e v Zat=vl Fsl5s F52 JeRd Ao},
=162 4F g 3 e A MgHAS W e T % SEE XVIRFEH A dekeae ¢ v
W Aol
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