WO 2006/ 125295 PCT/ CA2006/ 000484 DERI VATI VES OF 4- or

5- AM NCSALI CYLI C ACI D FI ELD OF THE | NVENTI ON The
w@e@sani29f nvention rel ates to conmpounds usef ul PCTYCAR®6/000484

treatnment of an intestinal disease such as

i nfl ammat ory bowel disease (I1BD) and irritable bowel

syndrone (| BSRINATIVES @6ldoar TAMINOSAMGHHEARIR i on. | n

particular, 4- and 5- aminosalicylic acid derivatives

have been devel oped having a hydrogen sul fide

rel easing noiety linked via an azo, an ester, an

anhydride, a thi oest_éE_BJQ—a:Hi%m—\f;@"——Qﬂnkage to a

nol ecul e of 5- or 4-anminosalicylic acid, BACKGRQJND

TR TRRERTFOR VA STy hBuBPo SIS Ut (Neby TeNipRa: of an

PRS2, LSRRl AERTR T o
th t , t
%wﬁ@é"r?ei P B0 "h&PET oSt LB SRLY T BTt Btk Ly Y 5

ract art the_ |l o

‘HH'PP?‘%' '§r F‘C'gt H%{VI@%; onﬁg\ﬁed%%n %%{QL%\% h 8;c ﬁ/fj@lge?ssumde
o n' S, :
etagmp t?elﬁnggd v}’épér?ng ?gﬂrsgzatn?%? g{l(?é;gd gter)or an amide

t S, It to diagnose in

H%?é?oé?ﬁ%teﬁ@lleg% Cg%zgglﬁrs}lsﬁqgi“ptagm ot her : ntgestl nial

di sorders and to Crohn's di sease. Crohn's di sease

differs from ulcerative colitis because it causes

deeper inflammat ig(tkEkOUNPEOF fHEINVERTIONR! | . Al so,
Crohn's disease usualTy occurs I1n the snmall intestine,

al t haurghrhdto§asbwal SReSRCUBD) B thé@endralitdime ESOPERGYS that cause
stomach, duodenum |arge intestine, appendi x, and
ﬁlm&lrﬁma%rCﬁ‘f kel srgaliCialestines amm yoloe.C Wicdrakivie esjiitie mfheanglst common
age, but nost often it starts between WO 2006/ 125295
PREIHEAZPY BHWBI0ASRse and it affects various portions of the gastrointestinal (Gi)

tract, particularly the lower Gl tract, and more particularly the colon and/or rectum. A
second IBD is Crohn’s disease, which predominates in the small intestine (ileum) and
the large intestine (colon).

Ulcerative colitis can be difficult to diagnose in that its symptoms are similar to
other intestinal disorders and to Crohn's disease. Crohn's disease differs from
ulcerative colitis because it causes deeper inflammation into the intestinal wall. Also,
Crohn's disease usually occurs in the small intestine, although it can aiso occur in the
mouth, esophagus, stomach, duodenum, large intestine, appendix, and anus.

Ulcerative colitis may occur in people of any age, but most often it starts between
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generation of cytokines, small glycoprotein peptide molecules, which provide signals for

the communication among different cell populations determining the direction of
subsequent immune and inflammatory response. Pro-inflammatory cytokines include
interleukin (IL)-1, IL-8, IL-8 and tumor necrosis factor-alpha (TNF-ct). Macrophages are
the major source of cytokines, with epithelial cells also being able to produce a number
of these peptide factors.

T helper (Th) cells are a further important source of cytokines. Th1 cells, which

are associated with a cell-mediated immune response, produce IL-2, interferon gamma
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Irritable bowel syndrome (IBS) is a common but poorly understood disorder that
causes a variety of bowel symptoms including abdominal pain, diarrhea and/or
constipation, bloating, gassiness and cramping. While these symptoms may be caused
by a number of different bowel diseases, IBS is usually diagnosed only after exclusion
of a more serious problem. There is increasing evidence suggesting the role of
inflammation in the pathogenesis of IBS.

The goal of therapy is to induce and maintain remission, and to improve the

quality of life for people with IBD/IBS. Several types of drugs are available.



The goal of therapy is to induce and maintain
remssion, and to inprove the quality of life for
weewphes2ed th | BD/ I BS. Several types of drugs aPE@I/CA2006/000484
avai |l abl e. 3 WD 2006/ 125295 PCT/ CA2006/ 000484
Am Rosiabsatigylateas whidh ale alnegsdthatcontedrt Scamtraisalicylic acid (5-ASA,
5-am nosalicylic acid (5-ASA;, nesal am ne) or
mdsaamimes abri @ydrmicosalicglic acRSAR-ASR| hdip toorbmted! tHee inflammation.
i nflammati on. However, both nesal am ne and 4- ASA nmay
Hdeewabsbothedesmarnnepasisédthmaydle atteeritdd at itaedssandhrsayh the Gl
adversely affect the anbunt of nesal am ne that reaches
trddn@ndomwey aGlerstivadiiect ey timouhaol methianted ¢at asdehes the lower Gl
rectum Thus, various nesal am ne fornul ati ons have
trdog gpartiqulapditeecbiom apt redtt@NPThisy varieds alesaRsahaMritla®dns have
it passes through the gut and wupper G tract. In
bea@dhtrb@itedSe \e@r @tenift Qo @ratgst Mésdmambads in @abssethBRRA the gut and
i ntroduced which can aid in colon-specific delivery
br o@satam ne. These pro-drugs are generally |ess
readily absorbed in the gut and upper G tract and

t husn @a@mmrs@v@@spﬂoydrogét@hmbhlﬁa@\meqme%ehaﬁt%cﬂkba@mhc‘:n can aid
a conbi nation of sul fapyridine and 5-ASA and is

in SERICYRLiflcOdelvBAUSEMBBAaMHeNt ThBsd BRE-88Ig8Mare generally less readily
Sul fasal azine is netabolized in the body to form 5- ASA

alRBhRIUh trRPY Ut athdnfppem@tréw efr@ﬁbﬂué S4B OFOBRAN 8B4 CIERE o,
the anti-inflamatory 5-ASA to the intestine.

"'OW%\(ﬁésa@Hhé @epmc%m&aﬂmyo# QAR Risd GRaed- mt Snd RUEMployed to
as nausea, vomting, heartburn,” diarrhea, and

m&ﬁ%d@rﬂw.amﬁiﬁ&n@%ﬁr %s@w@z.ﬁé fsqﬁé@baﬁz%duﬁ% bé!dy to fom 5-ASA
attributed to he activity of sulfapyridine int €

e Ly

zi de, each of which have a different carrier,
th%ﬂté@(* ewer side effects, and nmay be used by people

who However, sulfapyridine may lead to side effects, such as nausea, vomiting,
heartburn, diarrhea, and headache. These adverse side effects are usually attributed to
the activity of sulfapyridine in the Gl tract, as well as that absorbed into the system.
Other 5-ASA agents such as olsalazine, ipsalazide and balsalazide, each of
which have a different carrier, offer fewer side effects, and may be used by people who
cannot take sulfasalazine. Unlike sulfasalazine, the breakdown of these 5-ASA
compounds in the intestinal tract may not give rise to undesirable metabolic products.
In general, 5-ASA compounds are given orally, through an enema, or in a

suppository, depending on the location of the inflammation in the colon. Most people
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addition of other biological compound such as taurine has been reported. These pro-
drugs base their activity on the action of carboxypeptidases and aminopeptidases A for
releasing mesalamine. (R. Pellicciari et al. (1993) Journal of Medicinal Chemistry, 36,
pg. 4201-7).

Most of the prior art carrier moieties attached to mesalamine are inert. Thus, it is
desirable to link carrier moieties to either 5-ASA or 4-ASA, which are also biologically

active and useful in the treatment of IBD/IBS.
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Tract by Activating Kate Channels. J. Pharm. and Exp. Ther. 316: 325-335, incorporated
herein by reference). Finally, H,S has been shown to be a smooth muscle relaxant in
intestinal tissues (see Teague, B. et al. (2002) The Smooth Muscle Relaxant effect of
Hydrogen Sulfide /n Vitro: Evidence for a Physiological Role to Control Intestinal
Contractility. Br. J. Pharmacol. 137: 139-145, incorporated herein by reference).
Surprisingly, covalently attaching the H.S releasing moiety to 4- or 5-ASA
improves the H,S releasing capabilities of the H.S moiety as compared to the H.S
moiety alone. This suggests that H,S may be released both while the H,S releasing

moiety is covalently attached to 4- or 5-ASA as well as after the HzS releasing moiety is
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In another aspect of the invention, the 4- or 5-ASA derivatives of the present
invention are effective in decreasing the viability of HT-29 human colon cancer cells and

thus are useful in the prevention and/or treatment of colon cancer.

Broadly stated, compounds of the invention have the following general formula:
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L is either O, O-C=0, S, N or a covalent bond to form an ester linkage, an anhydride
linkage, a thioester linkage, an amide linkage or an azo linkage; and
R is a hydrogen sulfide releasing moiety that releases H,S in tissue. It is understood

that any non-toxic, effective hydrogen sulfide releasing moiety that releases H2S in the
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invention. Preferred salts ar salNis with arginine
and agmatine. Also included are pharnaceutically
acceptable acid addition salts. 15 WD 2006/ 125295
PCT/ CA2006/ 000484 In a further aspect the present
andnventi on provi des a pharmaceutical conposition of the
conpounds of the present invention, and a
pharmaceutically acceptabl e excipient or carrier,
particularly one for use in the treatnment of an
inflammatory condition of the @ tract. According to
ot her enbodi nents of the ﬁresent i nvention, nethods of
treating an inflammatory condLLLgn\%;/L@a<3 tract,
such as infl ammt ory KoweBdi 9ease (I131D) and
irritable bowel syndrone “IBS), in a subject in need
of such treatnent, includ® admnistering to the
subj ect an effective anmount of 4- or 5-ASA derivatives
and their salts. Further, nethods for the treatnent
or prevention of colon cancer in a subject in need
t herddbp! e APV RARLESCEIREEE S12Rd" Q&W%@%ﬂ'@?‘i‘eﬁg hoyevge most of the
subj ect an effective anpbunt of 4- or 5-ASA _ .
Hefe reloaging Bwielieg dorRei By a diffegent mechanpigmithan Nearidicgiaine. Itis well
the present invention provides the use of 4- or 5-ASA
kfewn \that Neacedvielystgies ris sepnvaried te Heysiing dntvarewsntisssigs, and that
for the manufacture of a nmedi canent for the treatnent
cysfteinp metbbaliamutio viyoduadiaesdi-of HeRels @rodycggt maimy by two types of
present invention
pyridoxal 5-phosphate dependent enzymes responsible for metabolism of L-cysteine,

namely, cystathione y-lyase and cystathione B-synthase (see Fujii et al. (2005)
Hydrogen Sulfide as an Endogenous Modulator of Biliary Bicarbonate Excretion in the

Rat Liver. Antioxid. Redox Signal. 7: 788-794, incorporated herein by reference).

Pharmaceutical acceptable salts such as for example salts with alkaline metals
and alkaline earth metals, non-toxic amines and amino acids are also part of the
present invention. Preferred salts are the salts with arginine and agmatine. Also

included are pharmaceutically acceptable acid addition salts.
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al so provides the use of 4- or 5-ASA derivatives and

their salts for the treatnent of an inflammtory
waeoeovditeizeh of the A tract. Preferred conpoundBCHECA2006/000484

those of the following fornmulae: S --SHO/ /NN\ / \

%8 HO K er 2 b A 1R ¥redent Bivention provides a pharmaceutical composition
5 [4-(5-thioxo-5H[1, 2]dithiol-3-yl)-phenyl azo] - benzoi

& A& k8mbddnds of B PEcROR6AdP 28R PETENGARA064IQCRISHabIe excipient
:>-1ii- NH2 SHO S 4-or 5-Am no-2-hydroxy-benzoic

@Cdadne‘%, partidumrgameSbt- st ir2jndittehinodnt 8 g1 nflghmalpry estdéion of the G
(III_), 0 S-s HO'NH2 S 0 OO4 or

Padmi no- 2-[ 4- (5-thioxo-5H[1, 2] dithiol-3-yl)-phenoxyca

r bonyl oxy] - benzoic acid (IV), 0 S-_Ss |1 OH

According to other embodiments of the present invention, methods of treating an
inflammatory condition of the Gi tract, such as inflammatory bowel disease (IBD) and
irritable bowe! syndrome (IBS), in a subject in need of such treatment, include
administering to the subject an effective amount of 4- or 5-ASA derivatives and their
salts. Further, methods for the treatment or prevention of colon cancer in a subject in
need thereof are provided comprising administering to the subject an effective amount
of 4- or 5-ASA derivatives and their salts.

In a further embodiment, the present invention provides the use of 4- or 5-AGA
derivatives and their salts of the present invention for the manufacture of a medicament
for the treatment of an inflammatory condition of the Gl tract. The present invention
also provides the use of 4- or 5-ASA derivatives and their salts for the treatment of an

inflammatory condition of the Gl tract.

Preferred compounds are those of the following formulae:

S—sg

& \

HO

HOOC

2-Hydroxy-4- or 5-[4-(5-thioxo-5H-[1 ,2]dithiol-3-yl)-phenylazo]-benzoic acid (H),

16



HN- OH\ O O 2- Hydroxy-4 or
5[4-(5-thioxo-5H[1, 2]dithiol-3-yl)-phenoxycarbonyl am
woejoshzngdic acid (V), 17 WO 2006/ 125295 PCT/CA2006/000484
PCT/ CA2006/ 000484 HS O OOH HONHNO OH 4-or
5-{[ (1- Car boxy- 2- mer capt o- et hyl car barmyl) rret hyI] azo}
- 2- hydroxy benzoic acid (VI) 0. OH

4-or 5-Amino-2-hydroxy-benzoic acid 4-(5-thioxo-5H-[1,2]dithiol-3-yl)-phenyl ester (llI),

S——g HO =

4 or 5-Amino-2-[4-(5-thioxo-5H-[1,2]dithiol-3-yl)-phenoxycarbonyloxy]-benzoic acid (IV),

S\S

2-Hydroxy-4 or 5[4-(5-thioxo-5H-[1,2]dithiol-3-yl)-phenoxycarbonylamino]-benzoic acid

V),



ester (MII), ONH2 NHHS 0O OO OH HO O 4-or

5- Am no- 2-[ ( 1- car boxy- 2- nmer capt o- et hyl car banoyl ) - net ho
woy@an2ey| oxy] - benzoic acid (VIIl), 18 WO 20P61/L2506/600484

PCT/ CA2006/ 000484 COOH HO O ~\ C OOH H 4- or g

5- ((1- Car boxyH2< nmer capt o- et hyl car banoyl ) - net ho

yl am no] - 2- hydr oxXy benzaic acid (I X), ~ H
CH3 H2N/ O O 4- |or 5- |am no-2-hydro }9

anhydride moth N etNyI st ei 8\(?\?’

H

4-or 5-{[(1-Carboxy-2-mercapto-ethylcarbamoyl)-methyl}-azo}-2-hydroxy-benzoic acid

(Vi),
TG
s " 2%

4-or 5-Amino-2-hydroxy-benzoic acid (1-carboxy-2-mercapto-ethylcarbamoyl)-methyl

ester (VI),
NH
o] ~ 2
Y\O ’ /\
NH /[\ _Z
HS O O
O OH HO O

4-or 5-Amino-2-[(1-carboxy-2-mercapto-ethylcarbamoyl}-methoxycarbonyloxy]-

benzoic acid (VIHl},

18



SH HO 6~c HH CH3 4- or

5- (2- Acet yl am no- 3- ner capt o- pr opi onyl am no) - 2- hydr oxy-
whemso229acid (XI) 19 WO 2006/ 125295 PCT/ CA20P6GT/0AMB/400484

OCOOH HNCH3 OY---- SH O H2N

2- (2- Acetyl am no- 3- ner capt o- pr opi onyl oxy) -4 or

5- ani no- benzoic af?dT (XI1), Os NN/ ~\\/S OCH3 s

HOOC 2- Hydr oxy- 4

5- ({4-[ 4- (Q<pet

- phenyl ) - 2, 4- di t hi oxo- 25, 42 5-
ogphet an- 2-yl ] - phenoxynet hyl } - azo) -

benzoic acid (Xl 201 WO 2006/ 125295
PCT/ CA2006/ 00 4% 0 ﬁ COOH

O—CHzeeouo C——NH—CH SH

H ~_"

4- or 5-[(1-Carboxy-2-mercapto-ethylcarbamoyl)-methoxycarbonylamino]-2-hydroxy-

benzoic acid (I1X),

SH
OH
@)
—\ o e
\ N CHs
H
HZN/\ /
O 0]
4- or 5- amino-2-hydroxy-benzoic acid anhydride with N-acetylcysteine (X),

COOH
HO
X SH
0
o
/\ /“\
N
N
H H CHy
o)

4- or 5-(2-Acetylamino-3-mercapto-propionylamino}-2-hydroxy-benzoic acid (Xi)

19



s~ L~-DCH3 OP\ /P OHZNS COXH 4- or
5- Am no- 2-{4-[ 4- (4- met hoxy- phenyl ) -2, 4-di t hi oxo- 22

W 20085825295 PCT/CA2006/000484
[1, 3, 2, 4] di t hi adi phosphet an- 2-yl ] - phenoxynet hoxycar bon
yl oxy}-benzoic acid (XIV), S NOS PP OCCH3 HOyo \S
O HOOC 2- Hydr oxy- 4- or
5-{4-[ 4- (4- met hoxy- phenyl ) -2, 4-dithi oXo-2,5,4X5-[1, 3,2
, 4] di t hi a-
di phosphet an- 2-yl ] - phenoxynet hoxycar | am no} - benzoi
c acid (XV), Os s &»HR\SP\\ \ /y KN OH 4- or
5- Ami no- 2- hydr oxy- behzoi c acid
4-[4- (4- et hoxy-phenyl) -2, Abdlthl
2X5,4X5-[1, 3, 2, 4] dj h
| ester (XVl),

§%henoxynet hy

2-(2-Acetylamino-3-mercapto-propionyloxy)-4 or 5-amino-benzoic acid (XII),

HO o /N:N \\\/ \ OCH
\_/ <\ 3

HOOC

2-Hydroxy-4 or 5-({4-[4-(4-methoxy-phenyl)-2,4-dithioxo-2A° 425

[1,3,2,4]dithiadiphosphetan-2-yl]-phenoxymethyl}-azo)-benzoic acid (Xil),



21 WD 2006/ 125295 PCT/ CA2006/ 000484 O\ SP OH H2N OH
4- or 5- Am no- 2- hydr oxy-benzoic acid

wa2(q0dAtx9hydr oxy- phenyl ) - 2, 4- di t hi oxo- 22 PCT/CA2006/000484
5,4X5-[1, 3, 2,4]dithi adi phosphet an-2-yl ] -phenyl ester
(XVIil), COOH OS S HNao O\ / gP\\ OH 4- or
5- Am no- 2- {4-[ 4- (4- hydr oxy- phenyl ) -2, 4-di t hi oxo-2?
5, 4X5-
[1,3,2,4]dith ﬁb&p—l're

benzoic acid ( S S \.P

pheno;%car bonyl oXxy} -
/

heﬁoxycar Ot
125295

4- or 5—Amino-2—{4-[4-(4—methoxy-phenyl)-2,4-dithioxo-2x5,47f’—

[1,3,2,4]dithiadiphosphetan-2-yl]-phenoxymethoxycarbonyloxy}-benzoic acid (XIV),

3 \\/\
— OO

HOOC

2-Hydroxy- 4- or 5-{4-[4-(4-methoxy-phenyl)-2,4-dithioxo-21.°,41°-[1,3,2,4]dithia-

diphosphetan-2-yl}-phenoxymethoxycarbonylamino}-benzoic acid (XV),

\\/\ OCH
AVAN :

4-or 5-Amino-2-hydroxy-benzoic acid 4-[4-(4-methoxy-phenyl)-2,4-dithioxo-

2).5,425-[1,3,2,4]dithiadiphosphetan-2-yl]-phenoxymethyl ester (XVI),



HO O 4- or

5- (1- Car boxy- 3-t hi ocar bampyl - pr opyl azo) - 2- hydr oxy- benz
wWor@eazizes (XX), O OH OH/ \ HN H2N ~ O NH2 PE/CR2((04/000484

or

5- Am no- 2- hydr oxy- benzoyl am no) - 4- t hi ocar banoyl - but yri

c acid (XXl), . C

NH2 H2N NH /

5- Ami no- 2-
y) -benzojc acid (
HZN_‘—

4- or 5-Amino-2-hydroxy-benzoic acid 4-[4-(4-hydroxy-phenyl)-2,4-dithioxo-

25 4A%-[1,3,2,4]dithiadiphosphetan-2-yl]-phenyl ester (XVH),

N COOH
| o) s\\ /S\
N P 0
i;[o)l\ O/Q— \S/P\\s H

4- or 5-Amino-2-{4-[4-(4-hydroxy-phenyl)—2,4-dithioxo—2k5,4k5-

[1,3,2,4]dithiadiphosphetan-2-yl]-phenoxycarbonyloxy}-benzoic acid (XVIII,

HOOC I S s
N AN
S o N >
= N ° S
HO

2-Hydroxy-4- or 5-{4-[4-(4-hydroxy-phenyl)-2,4-dithioxo-21° 41.°-

[1 3,2,4]dithiadiphosphetan-2-yl]-phenoxycarbonylamino}-benzoic acid (XIX),

8%
o



O HO O OH H2ZN S 2- Hydr oxy-4- or
5-[3-(1- hydroxynet hyi - 3-t hi ocar banoyl - propy[ ) - ur ei do] -
whewsoracid (XXI11), 24 WD 2006/ 125295 PCT/CA2006/000484
PCT/ CA2006/ 000484 NH2 NH2 S O OH H2No@O 4- or
5- Ami no- 2- ( 2- am no- 4-t hi ocar banoyl - but \ryl oxy) - benzoi c
acid (XXIV), HOHN OS HO NH O NH2 |4- or
5- (2- Ami no- 4-t hi ocar banoyl - but yryl ani1io
zoic acid (XXV), TOH S

glr_ioxy- ben

HoN N
HO 0

4- or 5-(1-Carboxy-3-thiocarbamoyl-propylazo)-2-hydroxy-benzoic acid (XX),

2-(4- or 5-Amino-2-hydroxy-benzoylamino)-4-thiocarbamoyl-butyric acid (XXI),

23



ONH2 H2N ~(O NH2 4- or 5- Am no-2-hydroxy-benzoic

acid anhydride with 2-am no-4-thiocarbanoyl - butyric
w@ei0e/123238/1 ), 25 WD 2006/ 125295 PCT/ CA2006/ 000BGHCA D6/ D0484

HZN \ zZ\NH2 O S 4t hiocarbanoyl phenyl 4- or

5-am no- 2- hydr oxybgnzoate (XXVIi1), NHZpd HZN O S O

OH OO 4- giN

5- Ami no-2-(4-thio

acid (XXvill), s

r banoyl - phenoxyc r b Fy oxy) - benzoi c

4- or 5-Amino-2-(1-carboxy-3-thiocarbamoyl-propylcarbamoyloxy)-benzoic acid (XXII),

0
HN §
P o \”/ o
HO N l o
o OH
HoN S

2-Hydroxy-4- or 5-[3-(1-hydroxymethyl-3-thiocarbamoyl-propyl)-ureido]-benzoic acid

(XXIII),



2- Hydr oxy-4- or

4-t hi ocar banoyl - phenoxycar bonyl am no) - benzoi ¢ aci d
bX25295 26 WO 2006/ 125295 PCT/ CA2006/ 000484 PCIX/ChR(daMh0484
S NH2 4- or 5-Anm no-2-hydroxy-benzoic acid

t hi ocar banoyl met hyl ester (XXX), 20 /0 OC CH2 C

o T

2
o
2

NH2 H2N 4- or

5- Ami no- 2-t hi ocar banoyl net hoxycarb -benzoi c acid
(XXXI'), COOH HO HN C CH2 C N, oxy-4- or

5-t hi ocar banoyl nmet hoxycar bonyl am ic acid
(XXXI'1), 27 WDs2006/ 12 00484 H2N /]
\'/ V1l SHOS

HoN o) o)

4- or 5-Amino-2-(2-amino-4-thiocarbamoyl-butyryloxy)-benzoic acid (XXIV),

HO
HoN
o —
S
/
\ /\NH
HO
O NH,

4- or 5-(2-Amino-4-thiocarbamoyl-butyrylamino)-2-hydroxy-benzoic acid (XXV),

OH
S
S / NHy
H2N \\ O
NH,

4- or 5- Amino-2-hydroxy-benzoic acid anhydride with 2-amino-4-thiocarbamoyl-

butyric acid (XXVI),

25



OHIl O 4-or 5- Am no-2-hydroxy-benzoic acid

anhydride with sulfuric acid nono- (2-nercapto ethyl)
w@20em2¥Xi11), COOH OSH H2N/ Oill 4- 0oPCT/CA2006/000484

5- Ami no- 2- ( 2- mer capt o- et hoxysul f onylyexy) - benzoi ¢ aci d

(XXXIv), and S,S 0-~~C~O0-C- \ S

5- Ami no- 2- hydroxy benzoi ¢ aci do

preferred conp
N2H / 5- Am no-
4-(5-thioxo-5S

HoN
s; z::::

4- or 5-Amino-2-(4-thiocarbamoyl-phenoxycarbonyloxy)-benzoic acid (XXVIil),

OH O

)
HQN///“\\\]:::::::J\\\ 0 l X OH
O/U\H/ F

2-Hydroxy-4- or 5-(4-thiocarbamoyl-phenoxycarbonylamino)-benzoic acid (XXIX),



HO O H2N\ \NH2 O S 4-thiocarbanoyl phenyl 4- or
5-am no- 2- hydr oxybenzoate (XXVIl); and SH OH O ~
Wo-D06/12529CH3  H2N O O 4- or 5- am no- 2- hydr oxyPQBOAI06/000484
acid anhydride with N-acetylcysgeine o). 29 W
2006/ 125295 PCT/ CA2006/ 000484 Rl E SCRI PTI ON OF
THE DRAW NGS Fi gyr e Di seage Activity Score
i T a r treatnent
npound XXXV
of the present invention. Figure t he
nmyel oper oxi dase (MPO) "activity in m vi ng TNBS-
i nduced colitis after treatment with increésing doses
of mesal am ne and Conpound XXXV of the present
invention. Figure 3 shows the Di sease Activity Score

of m cge hgvimige-ENBSrokpEueRE @l thidcarbamoylmethyl ester (XXX),

COOH (T o s
I N o—c/ \CHZ__ICL_NHQ
AP

4- or 5-Amino-2-thiocarbamoylmethoxycarbonyloxy-benzoic acid (XXXI),

COOH

HO

X

N i © i
\HN————ﬂ/ \CH “

2——C——NH,

2-Hydroxy-4- or 5-thiocarbamoylmethoxycarbonylamino-benzoic acid (XXXH),

27



after treatnment with Conpound XXXV, nesal am ne al one,
5- p- hydr oxyphenyl - 1, 2- di t hi one- 3-t hi one ( ADT- OH)
wab@es2aexl a m xture of mesal am ne and ADT- CH. PET/gHR®6/400484

shows the nyel operoxi dase (MPO activity in mce

havi ng TNBS- induced colitis after treatnent with
Compound XXXV, m ne al gne, ADT-OH alone and a

m xture of nesa ?’FCH Figure 5 shows the

Di sease Activit ce h@ving TNBS-i nduced

colitis after nt vm\) ﬁpﬁw
dr oxyt biebg de ( HTB)

nmesal am ne al one,

al one and a m xture oN nesal am ng and 4-HTB. Figure 6
shows the nyel operoxi dase (MPO gctivity in mce

havi ng TNBS- induced colitis after treatnent with
Conmpound XXVI I, nesal am ne al one, 4-HTB alone and a
m xture of nesal am ne and 4-HTB. Figure 7 shows the
4vor &l ppEnoxidasey{HdAghicactd anttygridewith selfurend g MPNBS2-mercapto-
i nduced colitis after treatnent with 50 ng/kg

mesal am ne and equi nol athydlester XXIZhnpound XXXV of the
present invention. 30 WD 2006/ 125295 PCT/ CA2006/ 000484
Figure 8 shows the Disease Activity Score of mce

havi ng TNBS-i nduced colitigyafter treatment with
vehicle (1% CMO), 50 ny/kg mesal am ne and equi nol ar
dose of Conpound f the present invention.

Figure 9 shows col umour negrosis factor (TNF-(x)

MRNA expression i ly-TFNgS-+pduced colitis
cle (1 OCW)\E(C@\@.

after treatnment w
nmesal am ne angbNeqW r dose ofy Compound XXXV of the
present invention. Figure 10 shows interferon gamm

(I FN-y) nRNA expression in mce with TNBS-

4- or 5-Amino-2-(2-mercapto-ethoxysulfonyloxy)-benzoic acid (XXXIV), and

S\S
O\\C/O A\
OH S
! AN
/

5-Amino-2-hydroxy-benzoic acid 4-(5-thioxo-5H-[1,2]dithiol-3-yf)-phenyl ester (XXXV).



i nduced colitis after treatnent with vehicle (1% CMC),
50 ng/ kg nesal am ne and equi nol ar dose of Conpound
WO 12293 he present invention. Figure 11 showsCTaARW®GS00484

and - 12 HRRAST hreipte PRSI ARRTBY Lol 115 after

treatnment with vehicle (1% / kg mesal am ne
and equi nol ar dose of “the present
invention. Figure 12 ) C Tevells of RANTES
MRNA in mice with TNBS i afg er
treatnment with vehicle , 50 ng/ kg nesal am ne
and equi nol ar dose ound XXXV of the present
invention. Figure 13 colonic COX-1 and COX-2
MRNA expression iNgHmi ce&”with TNBS-i nduced colitis
after treatnent with vehicle (1 % CVM), 50 ny/kg
nesalanine and equi nol ar dose of Conpound XXXV of the

GRS pE0 2 B Ao o B T rRBLEIO g Sster (XXKV);

colltls after treatnent with vehicle (1% CMC), 50
ng/ kg nmesal am ne and equi nol ar dose of Conpound XXXV
of the present invention. Figures 15(a) and (b) show
the perception score in a rat nodel ,of visceral pain
31 WD 2006/ 125295 PCT/ CA2006/ 000484 ~ercept|on usi ng
nesal am ne and Conmpound XXXV, [
present invention. Figures 16(%
intrarectal ypyessure a rat noge
perception usi\ag mesal am he and
respectively, 0 ‘

4-thiocarbamoylphenyl 4- or 5-amino-2-hydroxybenzoate (XXVII); and

SH
OH
O
© /“\
\ N CH
H
L/
) O
4- or 5- amino-2-hydroxy-benzoic acid anhydride with N-acetylcysteine (X).

29



Figure 17 shows the pain perception scores of
nmesal am ne, Conpound XXXV and Conpound XXVII with or
wowrahoeR29g! | bencl ani de. Figure 18 shows the paPCI/CA2006/000484
perception scores of Conpound XXXV Conpound XXVI I,
mesal am ne, ADBRIEFIHSQRIFTTONEQ £ i
| eukocyte adherence in response to |ntragastr|c
adm nistration of aspirin. Figure 20 is a bar graph
of the | eukocyte adherence for the final tinme period
of Fleereksbewadhe QisdasatARivigoSep. of Fnigarhaviny TRBS-iduced colitis
graph show ng H2S generati on of cysteine, ADT-OH,
atenpeaidenOON) IAcrBEBNGITYSESD rad onask x| and:ngmmeonm K¥XV of the
a Concentration-Response curve show ng the
peseot evaxtém ef fects of H2S rel easing noieties of the
present invention. DETAILED DESCRI PTI ON OF THE
PREFERRED 2ENBOD NENTMTdepdrnyidasd ¢ilP@)| hctivoyy ibemice having TNBS-
described with respect to preferred enbodi nents
irdiesed i dodts h&eriraatmdnt stittulrdrdesirgpposssi aft edshlaweverand Compound
that these enbodi nents are for the purpose of
XXXMusftthaprasgnt ingemtioment i on, and are not to be
construed as limting the scope of the invention as
def i Rigdreby shhes chaiDisaas8 A2 86&e 157188 having TNBS-induced colitis
PCT/ CA2006/ 000484 The conpounds of the present
aftew ertatroentc ofthaComipaond@ cXXXe, muesaldngise abbdies-ghyd@bxyphenyl-1,2-
5- ASA and a hydrogen sulfide rel easing noiety, |inked
ditlaged-3ethiohy (ADTa2i8) aless and a rairilysl of idesal&ineesiceADTIOH.
am de |inkage. The presence of azo-reductase enzynes
al | ofigufeort thews eheaageloberdxidase MABA fationy tilemago having TNBS-
bond pro-drugs thus allow ng a targeted
induced colitis after treatment with Compound XXXV, mesalamine alone, ADT-OH

alone and a mixture of mesalamine and ADT-OH.

Figure 5 shows the Disease Activity Score of mice having TNBS-induced colitis
after treatment with Compound XXVII, mesalamine alone, 4-hydroxythiobenzamide (4-
HTB) alone and a mixture of mesalamine and 4-HTB,

Figure 6 shows the myeloperoxidase (MPO) activity in mice having TNBS-
induced colitis after treatment with Compound XXVII, mesalamine alone, 4-HTB alone
and a mixture of mesalamine and 4-HTB.

Figure 7 shows the myeloperoxidase (MPO) activity in mice having TNBS-
induced colitis after treatment with 50 mg/kg mesalamine and equimolar dose of

Compound XXXV of the present invention.
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delivery to the colon and reducing at the sane tine
the system c absorption. Simlarly, the presence of

w@E a00box32pept | dases and am nopepti dases A al so BECT/02(06000484
t he rel ease

bond Ve stges t1e0Reass aaiyt $dre L oitd fhyRd T8 Mauced coliis
e Ee PG BRI, B SN heltd oG BESREMIA firS ehuialar dose o
CPRHDT SV REDTAREE MUSTG known St ar i ho' et et al s

B o T B e e PSS PN Y S 8 R F bt in mice

vari ous di seases, particularly inflanmtory conditions ,
wish TINRS-rUeacheaiits aiel ANt Wik VAlEiol] i G ¢ o mg/kg mesalamine
i nflanmat ory conditions of the nouth such as

andiequimolas dos¢ pf eempeurd XX¥axfdke pesgnt invartign,

bacterial and fungal diseases), and Cohn's di sease;

i nf | Gigumet 16 shavendierfegmsganmar-NewophRbiduexpsessipraiy mice with TNBS-
esophagitis, conditions resulting from chem ca

indabed Yol @fter tigatrhergewith orhicleydstr OB plsagea)/kg efdsakamine and
di sease, bile acid reflux, Barrett's esophagus,
e§igfoLErsiode sea8Mmpoand XeSundiage plessitrinedrision;

inflammatory conditions such as gastritis (e.g.,

Hel i gighact £Bh@yS Oliousaiiciien@ipt(iLly ndRN_as@reassibratiaamhi, dl-1, -2, 10
gastritis), celiac disease, peptic ulcer disease,
aRf e183ARRNOWS rhies ivatrs TNBS-RBuSSOBBIRA, aftdlafedtheaf with vehicle (1%
dyspepsia, and Crohn's disease; inflanmtory
cprmdispi rﬁg&g Gheddbmpb HRRACSy MBI dBSe OF CRMPPURHSBABE of the present
bacterial overgrowh, peptic ulcer disease, and

ifeggsyes of the intestine; inflammtory conditions of

the colon such as Crohn's di sease, ulcerative

col i Eigire 13 GhbRB!BIRRMRY B Y ATEESI ARRAL hGHReCAKH tTINBS-induced
(e.qg., pseudonenbranous colitis such 33 WO

c%@ 65f}@r%m€@%@@l@‘?%§éwﬁ%h%Qﬁ?fkb%lé%lghﬁﬁé @hY &quimolar

itis, salnonella enteritis, s el 'a™i nfecti ons,

d)ﬂ@% ot @bﬁ’iﬁbénd xgw% ARPhlebEhiaRi o Crospri di al
infections, and viral infections), radiation-induced
col i Hgﬁre 13 shows colonic COX-1 and COX-2 mRNA expression in mice with
TNBS-induced colitis after treatment with vehicle (1% CMC), 50 mg/kg mesalamine and
equimolar dose of Compound XXXV of the present invention.

Figure 14 shows colonic eNOS and iINOS mRNA expression in mice with TNBS-
induced colitis after treatment with vehicle (1% CMC), 50 mg/kg mesalamine and

equimolar dose of Compound XXXV of the present invention.

Figures 15(a) and (b) show the perception score in a rat model of visceral pain
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colitis in the imunoconprom sed host (e.g.,
typhlitis), precancerous conditions of the colon
W@ e00g/125205/spl asi a, inflammatory conditions of PEECA2006/000484

oSk PR BB B LB EKHED, L P proser

. rectal fissures; liver gallbladder and/or bilary
NY$HE™ condi ti ons such as chol angitis, sclerosing

e B BT LGB e L34 roR0d ot oot g vcor i
BRSSP B, RS BhRLe B ERILeBl oy n
i nvention at any suitable therapeutlcally effective

In¥efio8af e dosage, as may be readily determned within

the skill of the ounds_are, nost

deS|F33‘Eﬂe 1953%"%”& B?QCquﬁepg'S’Qagg)geS gnr&eﬁﬁla?q}noemcaqomp?und XXXV
lto abo a S|ngle or divided
ag%@@@pogpgkgﬁ@ Uga?@ﬁVWﬂgmﬁT M%&essarily occur

dependi ng upon the wei ght and conditi of the e

bel 0¥ PalE SA0RRNE fEN pRFEPT 7o & Grooitt RIS Bompouna
adm ni stration_chgsen. ver, a dosage level that is
XKWt mesalamgee, AGT QH&UW‘bH? to about 100 ng/kg,

preferably between about 5 and 90 nor.e - ,
pr effdgiasl 19 paewR vkapardBergAge Eib“%’PRg‘? 9 @tfﬁﬂéﬁt”c administration
desirable. Variations may neverthel ess occur
olR8PEITHI ng upon the wei ght and conditions of the

persons being treated and their individual response

to SEpdrendliscamanorapisoiies lel@cys adherqnpgdoptne final time period of
pharmaceutical fornul ation chosen and the tine period
treerekpenent anindigsiSPWhi ch such administration is

carried out. In sone instances, dosage |evels bel ow

t he Figwesr 21 i t2 GRr grheh s3hominghitPS LRferaHey Bk oyplewe, ADT-OH,
than adequate, while in other cases still |arger doses
Cmawobedéﬁ@@by@HTﬁﬁmﬁéth6uO§%ﬁ@”bny harnful side

effects, provided that such large doses are first

di vi Bgdre B2 é5 seV@TCantrating-Reghoses cuble smwing fa sasepiaxant effects
t hr oughout the day. 34 WD 2006/ 125295

oPAT3 ARA6] 0BI8d of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

The invention will now be described with respect to preferred embodiments
described herein. It should be appreciated however that these embodiments are for the
purpose of illustrating the invention, and are not to be construed as limiting the scope of

the invention as defined by the claims.

32



The conpounds of the present invention can be
adm nistered in the formof any pharnmaceutica

wo eooanksbs on, the nature of which will depend PEDOARIVE/000484
route of admnistration. These pharmaceutica

COMPOShJ 9050 AL 0P SR G0k Ry CORURNLb OB mBRHED R 4- o

usi ng conpatl maceu |ca acce

Indi;,&’ da%té ‘é;@ﬂ's%llf@é re|e§§,ﬁ Sisty ofm@acﬁgs%pwéﬂ QRS ester,

e capsu lets, ansder nal ches

| 07 F@Sthléefs% t&?%mlo%ﬂfrﬁé@s $Né H\Qe%endéoaﬂﬁbﬁeductase enzymes allow
granul ates, gels, elixirs, suppositories, and the

ko BREsE BE4DBEPAAL ireH 1S afX bENtDProdlegisusOAlhiraNs targeted
i nj ectabl e preparations, rectal, nasal, ocular,

WRGidiato Bb&oloA Jptesrcirgtht teusanofimadd wsmnatabempim Similarly,
the oral and rectal route. For oral adm nistration,

ttad peb enazosi tcariokyrg plidase o B8d exgiope@ittsesshialsoagiow for the release of
m crocrystalline cellulose, sodiumcitrate, calcium
card&rase,fradi tal estemarphesiphatadario-drygisy sispectively. bsterases and
enpl oyed al ong with various disintegrants such as
shiaem¢rages eflaismbilaave esien anphicestsr drkagapiretrecsvely.chipally, lipases
alginic acid and certain conplex silicates, together

wiil hleaysr anuiddds brkappndéhe cmmk@mﬁéwpmerﬁfﬁim ieNtiFhean be made
sucrose, gelatin and acacia. Additionally,

| usingikoawn PRSIy AR ©e0PRsnesi um st earate, sodi um
lauryl sulfate and talc can be wused for tablettin ,
pur poSegPodls; af FiSnPESPRY BHRNMIGR BRNPP aftiiEsfh domilip Bﬂ?BwaXB or

£ R S L S e

| k : \ | -
Qa@%r?qﬁ%auéﬁ@?‘ém%io Moo ceTtorR e Agn guap,ap gpecosiis
.H Ptéo&se(ﬁ%e%ﬁgg bheYrbobeR il ARTLBLE SRR, ERE GBRNY Giscase

t%%/ %gméﬁoof(%% 8&3 'ﬂ J@u%ﬁ%s @E‘gphagﬁgl% n‘é%hé ulting from

y|n I susp ng agent’s er wt

g#%'@ec%l ﬁﬁ]‘ngrg Cfé\g?ﬂé"@n @étrongtd'é@ﬂ%so ph e@pbé'ﬂ@)n@ls@aﬁ’&odlle acid reflux,

inations thereof. The dosage

];gérg@ggsgnes%%hé’&ﬁ 90RANEOlideaE diaa eeé&ﬂhﬁ@é& sGRAUrE;0lihiRghmatory
conditions such as gastritis (e.g., Helicobacter pylori, acid-peptic disease and atrophic
gastritis), celiac disease, peptic ulcer disease, pre-cancerous lesions of the stomach,
non-ulcer dyspepsia, and Crohn’s disease; inflammatory conditions of the stomach such
as Crohn’s disease, bacterial overgrowth, peptic ulcer disease, and fissures of the

intestine; inflammatory conditions of the colon such as Crohn’s disease, ulcerative

colitis, irritable bowel syndrome, infectious colitis (e.g., pseudomembranous colitis such
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35 WO 2006/ 125295 PCT/ CA2006/ 000484 extended rel ease,
del ayed rel ease or targeted del ayed rel ease. The
walefoon22pons of these terns are known to thoseCEKARI0ed00484

aﬁrggasﬁ/ga un ndljé‘%;/ h(?ogxg? gal %H%g n%%@t}fosrhﬁmg%(%uﬂrifeglons yersiniosis,
crggﬁ%ﬁ@@?og?n n&t rl%%ra é ?ell 18{%8 IOHSC 83? E{g ﬂf%otn‘éﬂ?)t Ir%cgu té&n -induced colitis,
C%lﬁls dgﬁ%%lvﬁmg a§ odn%rg% = S(’ilc l?c? égg g, efyphqm% 5 dca%ga OS ctongmbns of the
R S 2 . B v
PBEE o oG e AT B s @gfﬁf?r'r@%%fj' SS?%%@ Wax, and rectal
f:%ﬁ@?e;sgﬁrlvgr géliﬂ]l%%[?ﬁgitngzpafl&llﬁ gf"é;‘%%l nlogglsug}%aaﬁﬁ oéﬂr'git@r sclerosing
s PSR Pl cwiw%a %%@@%v?gﬁ%%s@fggzces:
H t th t
| epereina Bt sreel o oRAPR A" FBEETRFET Frid Aadisgusiblects may
sol utions are su t for intravengus injection
b%@ﬂﬁ?ﬂ%‘é?“‘*‘%‘r‘@”}cﬁ’f’éb g? o g1l EAGSE ol vl froouical
sterile conditions is readily acconpli

ofeiacang SHr IRSA5e P TR DEHADEe SoRBT ok R (e Silsel the art

skilled in the art. The followng non-limtative
%%%ﬂr@éoqﬂﬁiﬁtaﬁ%rm%%g@?ﬁf%y gﬁim@ﬁtgﬁcgmaio'gég%f@ngmg from about 1 to
ordinarily skilled in the art to make and use the

i) SRPP 57 PR EYaied BlpAleHtr dbiisbieRes. eilvohatiations will necessarily

0%%3Isaéingft{p@n(teetwi@&foawwifﬂrupi Kieosubseg)| beinth&agied and the
zo] -benzoic acid (4) [Conpound of Fornmula I1]
particular route of administration chosen. However, a dosage level that is in the range
of about 0.1 to about 100 mg/kg, preferably between about 5 and 90 mg/kg, and more
preferably between about 5 and 50 mg/kg, is most desirable. Variations may
nevertheless occur depending upon the weight and conditions of the persons being
treated and their individual responses to said medicament, as well as on the type of
pharmaceutical formulation chosen and the time period and interval during which such
administration is carried out. In some instances, dosage levels below the lower limit of
the aforesaid range may be more than adequate, while in other cases still larger doses

may be employed without causing any harmful side effects, provided that such large

doses are first divided into several small doses for administration throughout the day.
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36 WD 2006/ 125295 PCT/ CA2006/ 000484 (Bc)20 Boc \ / \
H\N /\ HN212 - S~ 1. Sulphur / DW 2. HC 3 S

WA 2006iC2DBNO, 2. Salicylic acid / KOH HOOC S PEHICA2006/000484
N=EN\ / a S Synthesis of (4-Propenyl-phenyl)-carbamc

aC' d 5! yqn%ﬁt%%hs gfstth@r ré h Ji?er’mBﬁ c§ﬁ’|bH; 'dﬁ‘rhlﬁferercriﬂn tr}e form of any

4- propen

%m%%@u nqor%laﬁloﬁt tf%f n‘é@ﬁ@r@f Whicet Wyl agddmR déh Ghe route of

dl-tert butyl -di carbonate (15.0 nmol) were
%gﬁi\?rﬁstﬁéﬂn&rh shbsd pRamatedicall @mpbkiotts camBe peaARFdPBy conventional

m xture was stirred nechanically for 24 h at room

mRisat sy odipatibiev aparaiceotitadf ddeeptablevertipiedts MoHGlehicles.
(15 nm), was added drop wise to the residue. The

ExefpRst at eutts ddnidosttiens inashedapsuds, tables; Bardddmia dpatches,
The residue was | oaded on a silica gel open colum and
&dzehgsh, Wothes, sprays, syrups, powders, granulates, gels, elixirs, suppositories, and
the like, for the preparation of extemporaneous solutions, injectable preparations, rectal,
nasal, ocular, vaginal etc. A preferred route of administration is the oral and rectal
route.

For oral administration, tablets containing various excipients such as
microcrystalline cellulose, sodium citrate, calcium carbonate, dicaicium phosphate and
glycine may be employed along with various disintegrants such as starch (preferably
corn, potato or tapioca starch), alginic acid and certain complex silicates, together with
granulation binders like polyvinylpyrrolidone, sucrose, geiatin and acacia. Additionally,
lubricating agents such as magnesium stearate, sodium lauryl sulfate and taic can be
used for tabletting purposes. Solid compositions of similar type may also be employed
as fillers in gelatin capsules; preferred materials in this connection also include lactose
or milk sugar, as well as high molecular weight polyethylene glycols. When aqueous
suspensions and/or elixirs are desired for oral administration the active ingredient may
be combined with sweetening or flavoring agents, coloring matter and, if so desired,
emulsifying and/or suspending agents, together with such diluents as water, ethanol,

propylene glycol, glycerin and various combinations thereof.

The dosage form can be designed for immediate release, controlled release,
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CH2Cl 2/ MeCH (9/1), from which

(4- Propenyl - phenyl )-carbam c acid tert-butyl ester (2)
womeaki2ai ned (90 % vyield). Synthesis of PCT/CA2006/000484

5- (4- Am no- phenyl )-[1, 2] dithiol e-3-thione (3)

(4- Propenyl -phenyl )-carbam c acid tert-buty] ester (2

ariendadislepsaiiglayed friaase csrrested igipyedgipess Hiredte i os o these

R o A e S M
SEETn 62 O oFOIPBH b, PR SRS ol

S%ﬁ%élonog%ﬁwyﬁfaqycgﬁ oSHBRE ated 'Ee%%wﬁl'hbﬁ%&;l%ﬁ @ osmon, an

prod ct was di ssolved In

Ygﬁteef([:ha ﬁ_{)eaﬁagq pabdd é&hﬁ%Q{oHChérOf b§m&H-Hadear o%@nﬂ&lﬂor@t or a

roomtenperature; addition of NaOH furni shed the

gﬁéé(jrggat% %@F@ﬁené Shrrppbigdrd W%ut wRYigheshesbelind by theory, it is
- Hydr oxy 5-thioxo-5H[1, 2]dithiol-3-yl)

BERNYY AR thBeRZREE magipd éffected through favorable diffusion, dissolution,

5- (4- Am no- phenyl )-[1, 2] dithiol e-3-thione (3, 0.56

BTRloh, WaexEha5g0| asdtbsisioraombinatiansehatof5 nmL of

concentrated HCl and 2.5 nlL of water and diazotized

Wi t h Forsatditdramadrofistenidh Lamsslittani df @n (@@ti&ecammmiund in eitteheesame

meantine salicylic acid (0.56 mol ), potassium

by peaoxit dit of ih. dReomprppent glpatil can barclpleaee dhe aqueous solutions

di ssolved in water. The diazo suspension is added in

pooutid basuttably heffeatk girefambyopiotester dfans@l if OpPesane ipad the liquid

and the alkalinity maintained at a sufficiently hig

déwest fidsirienderethdsaiging-e TeagqyegHs W'Uﬁﬁ%é‘r%ﬁu'%’éﬂ {qrdﬂtfavenous

of further quantities of potassi um hydrox

Jugalen GHIPOARS-erThe Ft!@%a*t%‘eo r%‘a@??%ﬁo‘ %Su‘l’r@ef Sterijgaggngijions is

for 30 mn at 50C. The azo co

(RBUY FocanelPhey Heaksiyr PG 14 \gf%ﬂi%asow“ (pPYf do those
8599 , . gl el d the conpound of For nul all,

fk'}@fh'f‘d&%/ 5[ 4- (5- |

thi oxph follk\}vln%] r‘%iclmt Pm|9at|ve3 éﬁ( P’np%@eﬂyt!wéz%scpggzaw r?a%'leda person

ordinarily skilled in the art to make and use the invention.

Preparation of Compounds

EXAMPLE 1
Synthesis of 2-Hydroxy-5-[4-(5-thioxo-5H-[1,2]dithiol-3-yl}-phenylazo]-benzoic

acid (4) [Compound of Formula li]
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38 WD 2006/ 125295 PCT/ CA2006/ 000484 EXAMPLE 2
Synt hesi s of

WQ20dgd2295/ - 4- [ 4- (5-t hi oxo-5H-[ 1, 2] di t hi ol - 3- yl ephampb/ao0434
zo] -benzoic acid (2) [Conpound of Fornmula I1] COOH
COOHOH1.HUMMNI2 \ S~ SS -S2. N NHz S S
Synt hesi s of
2- Hydr oxy-4- | -thloxo 5H[1, 2] dithi
zo] - benzpj c_/aci dy (2) 4- Ahihg- 23°°hy,glro
(1, 1 nmol) s ghissohved in a mxturé of
concentr at ed and 5 nL of water ang diazoti zed wth
a solution of sodiumnitrite (1 mol). The diazo
suspension is added in portlons to a solution of
5 phenyl [1 2] qISulp ulr/g '
di met hyl f or nar-de—Af t 2\
is heated for 36 nin at 5 e
conpound (2) was precipitated by neans 6f HCl
filtered off (yield 65%, to%yl el d the conpound of

-yl') - phenyl a
zoic acid

Formula 11, 2-Hydroxy-5-[4-(5-""""

HOOC,

s
\S
HO N=—N \
4 S

Synthesis of (4-Propenyl-phenyl)-carbamic acid tert-butyl ester (2)

2. Salicylic acid / KOH

To the solution of 4-propenyl-phenylamine (1) (10.0 mmol) in 25 mL of dioxane
and 12.5 mL of water, triethylamine (15.0 mmol) and di-tert-butyl-dicarbonate (15.0
mmol) were added with stirring at 0°C for %2 h. The reaction mixture was stirred
mechanically for 24 h at room temperature. After evaporation of the solvent, 3 M HCI
(15 mL), was added drop wise to the residue. The precipitate is filtered, washed with
water and dried. The residue was loaded on a silica gel open column and eluted with
CH.Cly/ MeOH (9/1), from which (4-Propenyl-phenyl)-carbamic acid tert-butyl ester (2)
was obtained (90 % yield).
Synthesis of 5-(4-Amino-phenyl)-[1,2]dithiole-3-thione (3)
(4-Propenyl-phenyl)-carbamic acid tert-butyl ester (2, 4.5 mmol) and sulphur (31.5

mmol) were heated in dimethyl formamide (500 ml) for 8 hr; the residue after removal of
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t hi oxo-5H-[ 1, 2] di t hi ol -3-yl ) - phenyl azo] - benzoi ¢ aci d.

39 WD 2006/ 125295 PCT/ CA2006/ 000484 EXAMPLE 3 Ceneral
waywbhe2dx procedure of: 4- or PCT/CA2006/000484

5- Ami no- 2- hydr oxy- benzoi c acid

solveb-wids arssreplefidisehibls NstoepephdhAteast & exvasf the toluene
[ Conpound of Fornmula XXXV] Gl OH O:Bu A COON COOH
liogiorst with B §Auegiie £pBIO MR PEdh YA m‘lzRW'tﬁ’fﬁ(%ﬂMfaﬂ%éO“d This
HN 1hS04 H \Boc \Boc 4- or 5-amino salicylic aci
prad@tSvagdissolyeroaiing waler,dgeated it 4dh Bydrapiorc agdcfPBaO min at
OOHOTFA O OdIZzCl1 _ , .
room temperature; addition of 4N NaOH furnished the desired product (3) (yield 55%).
Synthesis of 2-Hydroxy-5-[4-(5-thioxo-5H-[ 1,2]dithiol-3-yl)-phenylazo]-benzoic
acid (4)
5-(4-Amino-phenyl)-[1,2]dithiole-3-thione (3, 0.56 mmol) was dissolved in a
mixture of 5 mL of concentrated HCI and 2.5 mL of water and diazotized with a solution
of sodium nitrite (0.56 mmol). In the meantime salicylic acid (0.56 mmol), potassium
hydroxide (1.12 mmol) and sodium carbonate are dissolved in water. The diazo
suspension is added in portions to the alkaline solution of salicylic acid and the alkalinity
maintained at a sufficiently high level during the whole reaction by means of addition of
further quantities of potassium hydroxide solution. After 2 days the reaction mixture is
heated for 30 min at 50°C. The azo compound (4) was precipitated by means of HCI

and filtered off (yield 85%), to yield the compound of Formula Il, 2-Hydroxy-5-[4-(5-

thioxo-5H-[1,2]dithiol-3-yl)-phenylazo}-benzoic acid.
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HN H2N 4 Boc Synt hesis of

5- p- hydr oxyphenyl - 1, 2-di t hi one- 3-t hi one (ADT- CH)
w@a@bhed2es (1) (32.5 g; 0.21 nol) and sul phur (BGI/gA2006/000484

1.40 nol) were heated in [ formam de (250 ni)

for 8 hr; the residue aftggﬁrﬂ’ﬁ;r}% | of solvent was

o YRR bsis I ZPH pdivixy -SRI (SathéoX A5 HA i 28dithio R8-yiit piesmilaial-benzoic

extract the toluene liquors with 2N aqueous sodi um

hydr oxi de, gave aaditi§g2) [Gdnpeurd oBFoen@ady solid (8.5

g). mp. over 300C. This product was dissolved in

boi ling water and gave an orange precipitate (2)

after addition of hydrochloric acid (Yield 50, mp.

188-189 C. "H NWR (DVMSO) 5 6.86 (d, 2H), 7.68 (s,

1H), 7.75 (d, 2H), 10.51 (s, -OH); Ms (ESI),

m z225(M ). 40 WO 2006/ 125295 RCT/ CA2006/ 000484

Sul phur / DME SAS H3CO / \ OH W / \d& 2 (ADT-OH) 1

ar bonyl am no- 2

oxy-benzoi c acid (1)
on of 4i“™Ngf 5-amNag salicylic acid (10.0

mmol) in 3 of dioxang_ and|12.5 b~
triethyl amine (15.1%[1(:1 N==N |
di -tent - butyd - di car ate (45.0 mmol }—we oW t h

stirring at :00 C for 1/2 h. The reactign m xture was
stirred mechanically for 24 h at roomtenperature.
After evaporation of the solvent, 3MHCI (15 nlL), was
added drop wise to the residue. The precipitate is

SR SR P 03] 8 o el

acid (2)

4-Amino-2-hydroxy-benzoic acid (1, 1 mmol) was dissolved in a mixture of 10 mL
of concentrated HC! and 5 mL of water and diazotized with a solution of sodium nitrite (1
mmol). The diazo suspension is added in portions to a solution of 5-phenyl-[1,2]dithiole-
3-thione (1 mmol) in dimethylformamide. After 2 days the reaction mixture is heated for
30 min at 50°C. After cooling the azo compound (2) was precipitated by means of HCI
and filtered off (yield 65%), to yield the compound of Formula Il, 2-Hydroxy-5-[4-(5-

thioxo-5H-[1,2]dithiol-3-yl)-phenylazo]-benzoic acid.
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CH2C12 / MeOH (9/1), fromwhich 4- or

5-tert-Butoxycarbonyl am no- 2- hydr oxy-benzoic acid (1)
wor®enk2od ned (80 % vyield). Synthesis of 4- orPCT/CA2006/000484

5-tert-But oxycarbonyl am no-2- tert-butoxy-benzoic acid

(2) Conpound (1) (12.0 nRSAMPLEOChc. H2SO4 (6.0 nmol ),

and DCM (100 nL) were stirred under isobutylene gas

(5 psi) for 6 h at roomtenperature. The sol ution was

washed with col d TEnexalsoghetic propgdurg $f:and brine

L L ster

e e T i s o

water (300 m), @hﬂCQMQnUBﬂKﬁ&EW@@kMK KVl 1 NtC}V

water (2 x 200 nlL). The extract was dried (Na2SO4)

and evaporated to a white solid (2), which was

recrystallized by DCM hexme (83 %yield). 41 WO

2006/ 125295 PCT/ CA2006/ 0004 Syt hesis of 4 or coon
gt°6xy- benzoi c CI
lj[f SJ_l-u[let‘yl udo'n'\tehl 0 '// l ) ﬂnﬁﬂw e t/g (4) TO

hyl’mu H’SO4

5-tert-but oxycar ony]wam no- ZBJaydroxy benzoi c\a&‘l d (2
(3.0 mml)ll n EISO nmL of di met hyl f or mam de,
hy dF 8%y BERYSEEF azol e (3.3 mmbl) and DOC (3.3 mmol)

were added with stirring at 0 Cfor 1 h. [To S—g
reaction mxture, 5-p- HO U
hydr oxyphenyl - 1, 2-di t hi one- 3-t hi one (ADT- (300 °

mmol ) was added and stirred mechanically' f ol ¢ at
00 Cand 72 h at roomtenperature. After filtratian;s
the filtrate was evaporated under reduced pressurg ix
remove the sol vent, imY reS| dueotthus off ed
was di ssol v [ e

rine r| ed orzm@nhyd ousT My
solvertt evapor at ed” The cr dgeA nt er medi at e (3)
with a solution of 40 Y4 TFA in CH2C 2.
After "™ h thessol vent was renoved  Be

Synthesis of 5-p-hydroxyphenyi-1,2-dithione-3-thione (ADT-OH)

Anethole (1) (32.5 g; 0.21 mol) and sulphur (45 g; 1.40 mol) were heated in
dimethylformamide (250 ml) for 8 hr; the residue after removal of solvent was almost
completely soluble in toluene. An attempt to extract the toluene liquors with 2N-
aqueous sodium hydroxide, gave a precipitate of an orange solid (8.5 g). m.p. over
300°C. This product was dissolved in boiling water and gave an orange precipitate (2)
after addition of hydrochloric acid (Yield 50%), m.p. 188-189 °C. 'H NMR (DMSO) &

6.86 (d, 2H), 7.68 (s, 1H), 7.75 (d, 2H), 10.51 (s, -OH); MS (ESI), m/z 225(M).
40



to obtain conmpound 3 as a crude residue. The residue

was | oaded on a silica gel open colum and el uted
WOwRaoh/12349<Cl 2/ MeCH (8/2), fromwhich 4- or PCT/CA2006/000484

5- am no- 2- hydr oxy- benzoi c acid

4- (5-thioxo-5H[1, 2]dithiol-3-yl)-phenyl ester (4)

[ conpound of Formula XXXV] was obtained (40%vyield).

Compound 5- am no- 2- hydr oxy pher)g c acid S
4- (5- thl.o');’[ﬁl’ﬂ]'dltm—ei—é-yﬁ}——-phen
..Vh 3

1H NIVRs 07 (d, 2H), 7.38 (d, 2H) \ 7./6 (W
779( 7.85 (s, 1 H, 8.01 (d, 2H), S
10 35 (s, -OH): |v5 (ESI), mz 362 (M+). 42 WHPTOl

2006/ 125295 PCT/ CA2006/ 000484 EXAMPLE 4 Cener al
synthetic procedure of: 2-(tert-butoxycarbonyl)-4- or
5-am nophenyl hydrogen carbonate (5)

3-(tert-butoxycarbonyl) - 4- or 5- hydr oxyphenyl - car bam ¢
SKafe (9" PTG R Bl b emies-SOR T QOChEnZore acid (1)
Cl COOCHCFI 3 CHCI 3 anhydrous H2N H, N HSCHZO(I)CHN 4-

or 5I'oame so l|o|n03/\‘I A-Coragggmrlwo sahcﬂ%ggmd PC(C): mmol m .251mLf of dioxane

and 12.5 mL of water, triethylamine (15.0 mmol) and di-tert-butyl-dicarbonate (15.0
mmol) were added with stirring at 0° C for 1/2 h. The reaction mixture was stirred
mechanically for 24 h at room temperature. After evaporation of the solvent, 3M HCI
(15 mL), was added drop wise to the residue. The precipitate is filtered, washed with
water and dried. The residue was loaded on a silica gel open column and eluted with
CHCl> / MeOH (9/1), from which 4- or 5-tert-Butoxycarbonylamino-2-hydroxy-benzoic

acid (1) was obtained (80 % vyield).

Synthesis of 4- or 5-tert-Butoxycarbonylamino-2- tert-butoxy-benzoic acid (2)
Compound (1) (12.0 mmol), conc. H>SO4 (6.0 mmol), and DCM (100 mL) were
stirred under isobutylene gas (5 psi) for 6 h at room temperature. The solution was
washed with cold 10% NaHCOjz (2 x 100 mL) and brine (100 mL), dried (Na,SO4) and
evaporated. The residue was dissolved in 1:1 MeOH/CCl, (400 mL), washed with water
(300 mL), and then extracted with 1:1 MeOH/ water (2 x 200 mL). The extract was
dried (Na2S0,) and evaporated to a white solid (2), which was recrystallized by DCM/

hexane (83 % yield).
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OoCcoaCli, CH3 OH CDOC(CH3) 3 CODC( CH3) 3 H2N H1CH2000CHN

4 NaCH I M OCOOH OH CODC(CH3)3 COOC(CFI3)3 // HN
WOR06H$29%5 Synt hesi s of 4- or PCT/CA2006/000484

5- Ami no- 2- et hoxycar bonyl oxy-benzoic acid (1) and 4- or

5- et hoxycarbonyl am no- 2- hydr oxy-benzoic acid (2) 4-

or 5-amno salicylic acid (3.0 mml) was dissolved in

40 mi_ chl oroformin 006/.1252

SYRPEIRISP OBTMBINO 7 BHALP AT ERHRIA PR (E-HhioA s H Aleihiol-3-y1)-

drying tube. Ethyl chloroformate (3.0 mmol) was added
pfgqfa'dearw hnd the sol ution refluxed for 2 hours. The

chl orof orm was evaporated in vacuo and the residue

t he

e PR3 BB S boPla R o i 0
e A e Sy E e AT
LB RS 1RE00%, 5 1 18 Yo i, 5.
SRS REAERD B P 9 B S i e v
mg@]aduqaily f§r %|hoat 0586/()a”9r7@ _Q?ét g(};ohrg)‘%grggerzr%?urg.l A)%Xe_r Qiﬁpa%igiw,c the filtrate
was evaporated under reduced pressure to remove the solvent. The oily residue thus
obtained was dissolved in ethyl acetate; the organic layer was washed with brine, dried
on anhydrous MgSOQ,, filtered and the solvent evaporated. The crude intermediate (3)
was treated with a solution of 40 % TFA in CHxCl,. After 2 h the solvent was removed
to obtain compound 3 as a crude residue. The residue was loaded on a silica gel open
column and eluted with CH.Cl,/MeOH (8/2), from which 4- or 5-amino-2-hydroxy-
benzoic acid 4-(5-thioxo-5H-[1,2]dithiol-3-yl)-phenyl ester (4) [compound of Formula

XXXV] was obtained (40% yield).

Compound 5-amino-2-hydroxy-benzoic acid 4-(5-thioxo-5H-[1,2]dithiol-3-yl)-
phenyl ester (4): "H NMR (DMSO) & 7.07 (d, 2H), 7.38 (d, 2H), 7.46 (d, 2H), 7.79 (s,

1H), 7.85 (s, 1H), 8.01 (d, 2H), 10.35 (s, -OH); MS (ESI), m/z 362 (M").



Et hoxycar bonyl am no- 2- hydr oxy- benzoic acid (2: yield:

349 .

Synthesis of 4- or

WG 200128292~ et hoxycar bonyl oxy- benzoi ¢ aci d t ert POTICKL006/000484

ester

(3) To the solution of (1) (3.0 mml) in 50 nL

of di nethyl formam de, hydxamfengotri azole (3.3 mmol)
and DCC (3.3 mmmol) were added with stirring at 0C for
1 h. To the reaction mxture, t-butanol (3.0 mml) was

added

was evaps

and stirred GeaetshnythbtiypfaredBrehofat 00 C and 72

educe SSu

o B SRRl S Pl &

sol vent 3-(fEHebwiokycarewiviide o Fokydroxriiensdcaamds acidi(®led
in ethyl acetate; the organic |ayer was washed with
brine, dried on anhydrous MySO4, filtered and the
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sol vent eyaporated. The resid
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PCT/ CA2006/ 000484 Synt hesi™§ of 4- or Memeooe

5- et hdxytarB6yl am no- 2- hydr oxy- benzoi ¢ acid :
tert-butyl ester (4) Conpound (4) was|obtained
accordi ng the procedure reported tg,@btain., conpound
(3). Yield: 74% Synt hesi s of

2- (tert-butoxycarbonyl)-4- oro&eanm nophenyl hydrogen
carbonate (5) To a solution of the conmpound (|3) (3.5

g; 0.011 nol) in ethanol

(40 m

tenperature. Then the sol

HCl 1

%&gﬁ“added

). The reaction m X
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My SO4i

filtered and the sol vent evaporq&g%: 2-(tert-

OCOOH
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N * [

HOOCHN
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Synthesis of 4- or 5-Amino-2-ethoxycarbonyloxy-benzoic acid (1) and 4- or 5-

ethoxycarbonylamino-2-hydroxy-benzoic acid (2)

4- or 5-amino salicylic acid (3.0 mmol) was dissolved in 40 mL chioroform in
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but oxycar bonyl )-4- or 5-am nophenyl hydrogen carbonate

(5) was obtained (3 g; 0.010 nmol; yield: 89 % as a
wokicba2wed | d. Synt hesi s of 3-(tert-but oxycar boPgt/LAZ2806/000484

or 5-hydroxyphenyl -carbam c acid (6) Conpound (6) was

obt ai ned accordi ng the procedure reported to ob

sepeken (& fisfitiaving OB AN, E SHVEERGIA T (LB (RN s
%dd%%%d%“l( 20¢ HenrRkos et b BT - PropyirRRrBAS I gRerated
SRSk PP HERTROATS 8 B 0 Lo
l#%é{g %ém Cf %%@a&%ﬁgﬁ%ﬁ%ﬁf 8&%%%8 r%?_glje obtelned was

en% %gyveé r%]oll %%d e pﬁa_% b 7B Jr@é‘h}&re@lp@téﬂ?ﬂ%gen hexane as

sobu cné am ne

%Q)lly) Qe?’n ;ahbl. ""rr?eoé’f]ulde product was purified by Flash- chromatography on

silica gel eluting with diethyl ether/hexane (7:3, v/v) to obtain the title compounds: 4- or
5-Amino-2-ethoxycarbonyloxy-benzoic — acid  (1: yield: 58%) and 4- or 5

Ethoxycarbonylamino-2-hydroxy-benzoic acid (2: yield: 34%).
Synthesis of 4- or 5-Amino-2-ethoxycarbonyloxy-benzoic acid tert-butyl ester (3)

To the solution of (1) (3.0 mmol) in 50 mL of dimethylformamide,
hydroxybenzotriazole (3.3 mmol) and DCC (3.3 mmol) were added with stirring at 0°C
for 1 h. To the reaction mixture, t-butanol (3.0 mmol) was added and stirred
mechanically for 3 h at 0° C and 72 h at room temperature. After filtration, the filtrate
was evaporated under reduced pressure to remove the solvent. The oily residue thus
obtained was dissolved in ethyl acetate; the organic layer was washed with brine, dried
on anhydrous MgSQ,, filtered and the solvent evaporated. The residue was loaded on
a silica gel open column and eluted with CH2Clo/MeCH (9.5/0.5), from which 4- or 5-

Amino-2-ethoxycarbonyloxy-benzoic acid tert-butyl ester (3) was obtained (565% yield).
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13- N - CHC OC(CH3)3 1 A 7 HOBVDCC I lie dCl2

| C=S | NH2 TinOul ine-QBu O COOC(CH3)3 O Bu NH2
WED0RIEEY 3 N 11 COOC(Cl-,1), 5 TIN} N NH2 PGI/ZARI0G6/000484
H CH3) Buc TFA 10 9 CH2A 2 OH

Synthesis of 4- or 5-ethoxycarbonylamino-2-hydroxy-benzoic acid tert-butyl ester

(4)

Compound (4) was obtained according the procedure reported to obtain

compound (3). Yield: 74%

Synthesis of 2-(tert-butoxycarbonyl)-4- or 5-aminophenyl hydrogen carbonate (5)

To a solution of the compound (3) (3.5 g; 0.011 mol) in ethanol (80 ml) was
added NaOH 1N (40 ml). The reaction mixture was stirred 2 h at room temperature.
Then the solution was made neutral with HCI 1N. Ethanol was removed and the
extraction performed with ethyl acetate (3 x 150 ml); the organic layers were washed
with brine, dried on anhydrous MgSQy, filtered and the solvent evaporated: 2-(tert-
butoxycarbonyl)-4- or 5-aminophenyl hydrogen carbonate (5) was obtained (3 g; 0.010

mol; yield: 89 %) as a white solid.

Synthesis of 3-(tert-butoxycarbonyl)-4- or 5-hydroxyphenyl-carbamic acid (6)

Compound (6) was obtained according the procedure reported to obtain

compound (5). Yield: 91%

EXAMPLE 5

General synthetic procedure of:
4- or 5-Amino-2-(1-carboxy-3-thiocarbamoyl-propylcarbamoyloxy)-benzoic acid
(11) [Compound of Formula XXII]
4- or 5-[3-(1-Carboxy-3-thiocarbamoyl-propyl)-ureido]-2-hydroxy-benzoic acid (12)
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0 COOH N112 COO' ONS COOH S I-INIT N NH // or
112N 0 COO -1 11 12 46 WD 2006/ 125295
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H, N Benzene HHN 2 OS 219(Mt). Synthesis of
2-(tert-butoxycarbonyl)-4- or

w®G2a0ents2But oxycar bonyl am nophenyl  hydrogen carP@DOaRm®6/000484
(7) To the solution of (5) (10.0 mmol) in 25 nL of
Sghthesvseobfirdhiva.-§lutaméie watBy (2) tri et hyl ami ne (15.0
mmol ) and di-tert-butyl-di carbonate (15.0 mmol) were
added with stirring at 0C for 1/2 In. The reaction
i xtrgkitamiseBrr eHCheEhahR camey 9-8r9)2and, Lévveﬁé@w reagent (0.75
tenperature After evaporation of the solvent, M HCI

m; GrB)a) weese added talbepzaies@0 ty-) Wéh?é@mtpewaw?r{@afed under reflux
precipitate is filtered, washed with water and dri ed.

foFHié misiTheereaation weadeen epcled anflieyapg@tecopedercwcynm. The crude
and eluted with CH2Cl 2/ MeCH (9/1% fromwhich 2-

p(ddect waataxgmaiogumyiey - aver ot00§- elesiticaBgPbriH Mingigures of ethyl
m n ophenyl hydrogen carbonate (7) was obtained (80 %
agleteiedand A-hexide2 0Di6#re 220Gt RIcTd G20 (63 BodI81Uo!f Bpdueld@) §s a white

3-(tert-butoxycarbonyl)-4- or

slm)}HrMMﬁpm@Ib) edrb i )adieR .88, Gbtpé @8 ant, 13H)OMS (ESI), m/z
mmol ), conc. H2SOY (6.0 mol ), and DCM (100 m-) were
stirred under isobutylene gas (5 psi) for 6 h at room
t enper at ur e. (°PFE*s0l uti on was washed wit h{°061°8>210%
NaHCOB (2 x 400 i) rand briHEETHE o), drhed s)
and 5 evdpbrated. JThe resi due=mas di ssofVed Tn 1]1
MeOH CCl 4 (400'nL)q washed with water (300 rTL) sand

20 9@ )-extracted with 1:1 MeOH water (2 x 200 nl). The
extract was dried (Na2SO4) and evaporated to a white
solid (8), which was recrystallized by DCM

Synthesis of 2-(tert-butoxycarbonyl)-4- or 5-tert-Butoxycarbonylaminophenyl
hydrogen carbonate (7)

To the solution of (5) (10.0 mmol) in 25 mL of dioxane and 12.5 mL of water,
triethylamine (15.0 mmol) and di-tert-butyl-dicarbonate (15.0 mmol) were added with
stirring at 0°C for % h. The reaction mixture was stirred mechanically for 24 h at room
temperature. After evaporation of the solvent, 3 M HCI (15 mL) was added drop wise to
the residue. The precipitate is filtered, washed with water and dried. The residue was
loaded on a silica gel open column and eluted with CH,Cl,/ MeOH (9/1), from which 2-
(tert-butoxycarbonyl)-4- or 5-tert-Butoxycarbonylaminophenyl hydrogen carbonate (7)

was obtained (80 % yield).
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10

15

hexane (83 %yield). 10 Synthesis of 4- or
5- Am no- 2- (1- car boxy- 3-t hi ocar banoyl - pr opyl car banoyl ox

wQ@2006hz220i ¢ acid (11) To the solution of (7) PGI/0A2006/000484

nnDI) in 50 nL of dinethylformm de,
hydr oxybenzotri azol e

RGBT RV 6 LRI ey 3R beid (9

] ) . |
[ oo stpAnd ' o, Gl B3RO0 78D FBY bk o8O were
%d)ur\é}ﬁ%% %gg%qegﬂ g) Sf 169 W&%%Ct@rln %ra‘@é IR Rlution was

erature. After l'tration,
e i@&u& 1p@SN§¥@@0(2a>t €60 Hg8hd bﬁﬁéjﬁ@@dnlgr B8SHNR,$0,) and
reane the sol vent e oily residue thus obtained was

gva?%PAt&?dThé RsBLEWhas AESS A ER 1HNROHERN L00ING! widhSd with water
brine, dried on anhydrous MJSO»4, filtered

& hhe apalivenbxricarokiat ed. Mdbr/ Ghatede ixntoer mefli ahe efk®act was
was treated with a 20 solution of 40% TFA in CH2Cl 2.
MidemN2sh,)tdrl sebyerid taaswhiensuieds), ovhabt wanrecosiatdined by DCM/
(11) as a crude residue. The residue was | oaded on a
Bélaneasyed yi@pen colum and eluted with CH2CI 2 / MeOH
(8/2), fromwhich 4- or 5-Am no-2-(1-carboxy-3- 48 WD
2006/ 125295 PCT/ CA2006/ 000484

t hi ocar banoyl - propyl car banoyl oxy) - benzoic acid (11)

spsthelsisiohdd qra5%minei2dy-car@ypbiiiecasbameymriogykriamoyloxy)-
Synt hesis of 4- or

Bepi¢ Beidid hoxy- 3- t hi ocar banmoyl - propyl ) - ur ei do] - 2- hydr
oxy- 5 benzoic acid (12) Conpound (1%(%) was obt ain
accor'd? nijet 1eluperbceldure @@po‘i“f‘r@a t 8t Hbn ©f cgﬁ?)edrﬂbﬁféfrmam'de

(11). Yield: 38% EXAMPLE 6
hydroxybenzotnazoie (3.3 mmol) and DCC (3.3 mmol) were added with stirring at 0° C

for 1 h. To the reaction mixture, 2-amino-4-thiocarbamoyl-butyric acid tert-butyl ester
(3.0 mmol) and triethylamine (3.0 mmol) were added and stirred mechanically for 3 h at
0° C and 72 h at room temperature. After filtration, the filtrate was evaporated under
reduced pressure to remove the solvent. The oily residue thus obtained was dissolved
in ethyl acetate; the organic layer was washed with brine, dried on anhydrous MgSOs,
fitered and the solvent evaporated. The crude intermediate (9) was treated with a
solution of 40% TFA in CH,Cl,. After 2 h the solvent was removed to obtain compound
(11) as a crude residue. The residue was loaded on a silica gel open column and

eluted with CH,Cl, / MeOH (8/2), from which 4- or 5-Amino-2-(1-carboxy-3-
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10 Ceneral synthetic procedure of: 4-or
5- Am no- 2-[ 4-(5-thioxo-5H[1, 2]dithiol -3-yl)-phenoxyca
WO b@estasy] - benzoi ¢  acid (15) [ Conpound of For@mCa2d0¥/poo4s4
2- Hydr oxy- 4-or
thiodafbdrbe - praputsasbéndy/@yHbehiat - 3691 J1iphaevesx yabdaibeny (46  yield),
i no] - benzoic acid (16) [ Conpound of Fornula V] 49 WO
C20PR6LARERPREGTREGIKEA2006/ 000484 ocooH oil COOC(CH., )3
CDOC(CH3)3 \ or 112N COON 6
cli-cerllwtyl-A u+ufiuu:iiclcohulene "I'riahyl , ine
H SO~ OCOCH G Bu COOC(Cl I)h COOC(CI{1)1 IINtIN\
Syithesis3 1dfe 4H0BE | HOE(BakbdXycBititiocdrtamidydpropyl)-ureido]-2-hydroxy-

5 benzoic acid (12)
Compound (12) was obtained according the procedure reported to obtain
compound (11). Yield: 38%

EXAMPLE 6

10 General synthetic procedure of:
4-or 5-Amino-2-[4-(5-thioxo-5H-[1,2]dithiol-3-yl)-phenoxycarbonyloxy]-benzoic
acid (15) [Compound of Formula {V]
2-Hydroxy-4-or 5-[4-(5-thioxo-5H-[1,2]dithiol-3-yl)-phenoxycarbonylamino}-
benzoic acid (16) [Compound of Formula V]
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H2N 50 WD 2006/ 125295 PCT/ CA2006/ 000484 Synt hesi s of

5- p- hydr oxyphenyl - 1, 2-di t hi one- 3-t hi one (ADT- CH)
wée@bhed2es (1) (32.5 g; 0.21 nol) and sul phur (B&T/GA2006/000484

1.40 nol) were heated in di msthylformam' de (250 n1)

ot kAR P 2o S il AR e 1o

extract the toluene liquors with 2 N- aqueous sodi um

hydr OM(QI%Ie ?)V@ZQS %r@QH Rhéipted @hiphty @53@19184(5%&}3'%% Reated in
g). mp. over Thi s product was ssol ved in

behdthyarmiahee QWnﬂ))&‘éﬁS&fﬂ BEaBgeuPERE Pinbatl &f (Blvent was almost
after” addition of hydrochloric acid (Yield 50, mp.

188pit&Y Soluble INNRUEERMVE@n biterfipt86 &dracitlk, tollie®8 1gBorslwith 2 N-
H, 7.75 (d, 2H), 10.51 (s, -OH); M5 (ESI), mz

23bédds) sodlunSulybuité, gME LhldcipitSethfGD brahgddo (2 g). m.p. over
(ADT-OH) Synthesis of 2-(tert-butoxycarbonyl)-4- or

$ovas.t This pedyctawdrodiydchred i phigmy Watehpod ggpera e ardnga atasipitate (2)
(7) To the solution of (5) (10.0 mmol) in 25 niL of

diftex asriticanef My2irdshtetic ekidniiesd 50%0.rinet HPB-a89 Re. (HNMR (DMSO) &
nol ) and di-tert-butyl-di carbonate (15.0 mol ) were

dckfed, ik F.684s.i tH)i Hgp & 20 106 (2./-2Hh. MBHESD ea¥t 233M).

m xture was stirred nmechanically for 24 h at room
tenperature. After evaporation of the solvent, 3 M HC

(15 nmL) was added drop wise to the residue. The
precipitate is filtered, washed with water and dri ed.

The residue wa I ... Oonsugn:BdMFi ca gel opemcol ybms
and el ut ed @ £Cl 2/ NEOH (97 1), 'Troﬁ’ﬁ-\
(tert-butox bonyl ) -4- or S

S-tert-Butoxycarbonyl am nophenyl hydrogen eambonat e

(7)
Synthesis of 2-(tert-butoxycarbonyl)-4- or 5-tert-butoxycarbonylaminophenyi
hydrogen carbonate (7)

To the solution of (5) (10.0 mmol) in 25 mL of dioxane and 12.5 mL of water,
triethylamine (15.0 mmol) and di-tert-butyl-dicarbonate (15.0 mmol) were added with
stirring at 0°C for %2 h. The reaction mixture was stirred mechanically for 24 h at room
temperature. After evaporation of the solvent, 3 M HCI (15 mL) was added drop wise to
the residue. The precipitate is filtered, washed with water and dried. The residue was
loaded on a silica gel open column and eluted with CH,Clo/MeOH (9/1), from which 2-
(tert-butoxycarbonyl)-4- or 5-tert-Butoxycarbonylaminophenyl hydrogen carbonate (7)

was obtained (80 % yield).
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was obtained (80 %yield). 51 WO 2006/ 125295
PCT/ CA2006/ 000484 Synt hesi s of
wW@2{obaei29pHut oxycar bonyl ) - 4- or 5-hydr oxyphenyl PCEHCA2005/000484
acid (8) Compound (6) (12.0 mml) concentrated H2SO4
(6.0 mol and d und
IoHiRh @) %{Qﬁ"(‘%'f%}’*’;"qoé’#”)é’ Rr &1 F’ffd‘#ﬁ’k’@’h‘g &Fé%”?’s aci{g)
solution was washed with cold 10% NaHCO3 (2 x 100 nlL)
and bel igad:t18) Mo mfbh ShnkdAERAY, SE1de 04 APIALEHEM (100 mL)

The reS| ue vvas ssolv in i1 MeOH CCl4 (400 )
V\)@e:sl@ %}ﬂ’ré@ L'irl?iey\@Bl%tené %QO(SrHe)) fora il af 6 teMbERGIEATHS E&lutlon was

OH wat er The extract was dried

(PHRESPHIh 2P 1@V@N@H@b§¢2 Q08 rith)idng bsiak i( o BL), dbd ela,SO.) and
was recrystallized by DCM hexane (83 %yield).

abdregias Teé ré1du@fwas dissolved in 1:1 MeOH/CCl, (400 mL), washed with water
5- Ami no- 2-[ 4- (5-thioxo-5H1[1, 2] dithiol-3-yi)-

RBENOKY, At kenydx@xytbd bt 2 0 Ie@Blivhidri5 x 200 rtihe Tsobxitdcowas dried
of (7) (3.0 mmol) in 50 nL of dinethylformam de,

hipesSxy Ben aetpbiztabioe iBte3ofitnd)) wiaodwBOCE@of B1ddizendl PCM/ hexane
were added with stirring at 00 C for 1 h. To the

rgaed yieid). m xt ure,

5- p- hydr oxyphenyl - 1, 2- di t hi one- 3-t hi one (ADT- O—l) (3 0

mmol ) was added and stirred nechanically for
dhthesis at ¢foom denperat ur e5'A'N"Pezr[4r(Fy tf"f‘%?l’%‘h[’ %]ﬁ’éh"’/"""y')
filtrate was evaporated under reduced pressure to

ey ¢arBondexxidienzorei9eidi’Py r esi due thus obt ai ned

was di ssolved in ethy] acet at e, the gr ganic fl a @)as de,
vvazh;elgovm”ielh %)'LLItUHE OEIrVé:JI 3391 9R0drdus’ t ° 'T“?t@‘ ami
e sol vent eyaporate cru n o
?@%W%%“ZPV‘@%&‘%&% EERGe e %?‘O'gév&fer%%fed T hing at o
t
?@_@3 F"aj éhe rleacg é)sn?%l\étkejp ug\%ﬁ/drox e%gl {9 dﬂmﬁ% - {»?)@WOH
?@l?w'@@: \%ag ddeo\?\ﬁ{a %P oY %Cﬁ%ca%/ %r%% éﬁ"ot“é a%ghzét Iy@tﬂf"temperature

After filtration, the filtrate was evaporated under reduced pressure to remove the
solvent. The oily residue thus obtained was dissolved in ethyl acetate; the organic layer
was washed with brine, dried on anhydrous MgSQy, filtered and the solvent evaporated.
The crude intermediate (13) was treated with a solution of 40% TFA in CHCl,. After 2
h the solvent was removed to obtain compound (15) as a crude residue. The residue
was loaded on a silica gel open column and eluted with CHxClo/MeOH (8/2), from which
4- or 5-Amino-2-[4-(5-thioxo-5H-[1,2]dithiol-3-yl)-phenoxycarbonyloxy]-benzoic acid (15)

was obtained (45% vyield), compound of Formula {V.



4- or

5- Am no- 2- (4-(5-thioxo-5H[1, 2]dithio/-3-yl)-phenoxyca
w0 by b23y] - benzoi c acid (15) was obtai ned (4BO&/CA2006/000484

yi el d), conmpound of Formula IV. 52 WO 2006/125295

PCT/ CA2006/ 000484 nt hesi s of 2- Ey X

§y[712tIE§Bit hi 8ko- 5I4="[M% oN¥ift hi oPL 3- y B)[4-(5- ’°X°'5H'[7 2]dithiol-3-yl)-
rg,hg q-sgzohﬁm@ym)a0| d (16) Conmpound (16),
conpound of Formul a V, was obtained according the
procedure reported to obtain conmpound (15). Yield:
38% EXAMRlRd {163eamnmduns phEdretuiccV pwaxcelstained aécording e procedure

gep%rﬁ]ig% éﬂ%]%é‘{)ﬁ%ﬁ&?ﬁ){%r XV gg%nyl ) -2, 4-di t hi oxo- 2A5, 4A

I phosphet an- 2-yl ] - phenoxycar bonyl oxy} - benzoic acid
(19) [ Conpound of For nul ex XM¥YLEZ2 Hydr oxy-4- or

5-{4-[ 4-(4- hydroxy-phenyl) - 2 4-di t hi oxo- - 2A5, 4A5-

[1, 3, 2, 4] di t hi adi phosphet an- yI ] - phenoxycar bonyl am no
}-benzoi c acid (20Fenerebsisshetis C%Vrﬁlﬂfa X1 Iél} 53, WO
2006/ 125295 5pAamnese (b r(étm!wvwmw)@f‘

L. . ¢33 EdBhiadimosphatags2yll-phenoxycarbonyioxy}- -benzoié amd (19)
[Compound of Formula XIV]

2-Hydroxy-4- or 5-{4-[4-(4-hydroxy-phenyl)-2,4-dithioxo--2A°4A°-
[1,3,2,4]dithiadiphosphetan-2-yl]-phenaxycarbonylamino}-benzoic acid (20)
[Compound of Formula XIii]
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Boc OH 17 OHOHs 0, \ COONS S / I SOO\ HNO

COOX or 1 OpiS S\ \p.; f-1ZN19 20 CE 54 WO
WQ0M6/1125295 PCT/ CA2006/ 000484 Synt hesi s of  PCT/CA2006/000484

( p- hydr oxyphenyl ) di t hi ophosphoni ¢ anhydride Red P (4

g; 0.129 nol), S (4 g; 0.125 nol) and PhOH (4 g; 0,042

Syn}hestsr ef (pHpaexyphenyliithibphasphoBis-arggdadde t he

reacti on m xture was cool ed at roomtenperature and a

pr eci |tate was coIIected . B 34%y e‘%:(ﬂ%

224.2 %ﬂ B Grwed aiommaliong o %‘«?%‘PQ e §4§r2?rﬂ42 mol) were
@eated for grh(r))é}/%%e%g éj F\e reggzltq xx Srlecwaasng] g e(ijt room temperature
and a precipitate was collected (5.5 g 34% yield). m.p. 224-226 °C. The NMR and MS

analysis are consistent with p-hydroxypheny! dithiophosphonic anhydride.

OH

N
S
red P / sulphur //
. HO P< \P OH
155 - 158 °C s{/ s

Synthesis of 2-(tert-butoxycarbonyl)-4- or 5-tert-butoxycarbonylaminophenyl

hydrogen carbonate (7)

To the solution of (5) (10.0 mmol) in 25 mL of dioxane and 12.5 mL of water,
triethylamine (15.0 mmol) and di-tert-butyl-dicarbonate (15.0 mmol) were added with
stirring at 0°C for %2 h. The reaction mixture was stirred mechanically for 24 h at room
temperature. After evaporation of the solvent, 3 M HC! (15 mL) was added drop wise to
the residue. The precipitate is filtered, washed with water and dried. The residue was
loaded on a silica gel open column and eluted with CH.Clo/MeOH (9/1), from which 2-
(tert-butoxycarbonyl)-4- or 5-tert-Butoxycarbonylaminopheny! hydrogen carbonate (7)

was obtained (80 % vyield).
Synthesis of 3-(tert-butoxycarbonyl)-4- or 5-hydroxyphenyl-carbamic acid (8)

Compound (6) (12.0 mmol), concentrated HxSO,4 (6.0 mmol), and DCM (100 mL)

were stirred under isobutene gas (5 psi) for 6 h at room temperature. The solution was
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red P/ sulphur / \ /1 / 155 - ISS CHO\ / S~~S/P\ [/
OH Synthesis of 2-(tert-butoxycarbonyl)-4- or

w®2a0ent52but oxycar bonyl am nophenyl hydrogen cap@Doar@e/000484
(7) To the solution of (5) (10.0 nmol) in 25 nL of

o e 585 it RIS B o
0

S U ShTE L0481 00 100 L Ry TR FERSHERDa i v

@?Q‘p at Ur e%é{{jt e{eéir O%HO{ T%eb%ﬁ% %r&eZO%PJaLU): nltt'LF e%dr%t'dgs dried

P WSE o

(fﬁ? §d|)§l g%gaf\)l\o;rgtfeh L& & RAﬁ'\ge sWB?%hWh%@sW@& Staid tﬁfﬂ)@ldl/ hexane

oaded on l'1ca gel pen co
@ §e 'ed wi th CH2d 2/I\/E(]—| (9/1) fromwhich 2-
tert-but oxycarbonyl)-4- or
5-tent - But oxycar bonyl anm nophenyl hydrogen carbonate
§fdthesds &bt ai ned (BAmorR2-gh-H)-(4-1Bxinb e phenydf 2,4-dithioxo-2\°,4K°-
3-(tert-butoxycarbonyl)-4- or 5-hydroxyphenyl -carbam c
[(:vca,zl,zljcﬁih:adq'mmpimchn( -BYy{ph2naxyrvacionyloyhbentaiateid (H)SO4

nmmol ), and DCM (100 nL) were stirred under

i sobutene gas (5 psi) for 6 h at roomtenperature. The
sol utTicorthevagolBB NN 206/ (885 29m0lPCTY é@zo@b/ @bo@mﬁhvlformam'de
washed with cold 10% Na X 100 .
fQWVﬁEWZOU&ZP@ﬁ@Nﬁﬁ‘Sﬁ)@PdM (Gt Y a"t’ 8. adﬁ*ﬁ%wfﬂééi'f&[]% at0
was di ssolved in 1:1 ,
imatleh ('I'go’@enq_e)actlognawlgq{gn pgglgrloééqﬁgayla;ﬂ‘zl?{)hﬁ@womc anhy%nde (3.0

MeOH water (2 x 200 nlL gxtract, nas i e
(i3 4R “avafere apsely i DECs T () Hgpugmeorature

st.al n I

é@?‘ft hgrg 1%\, OS ZIll’frag e}/s evaporatga(% Ser Fe%%oe{g ¥7lreeSsgr)e to remove the
gczl\'f‘érﬂt.n c?’l"\g 'oi{y relséué élug%g{am'ﬁg%bk/égin étgy'/ltal?étgfé,ofh%%g% layer
was washed with brine, dried on anhydrous MgSQ,, filtered and the solvent evaporated.
The crude intermediate (17) was treated with a solution of 40% TFA in CHLCl,. After 2
h the solvent was removed to obtain compound (19) as a crude residue. The residue
was loaded on a silica gel open column and eluted with CHzClo/MeOH (8/2), from which
4- or 5-Amino-2-{4-[4-(4-hydroxy-phenyl)-2,4-dithioxo-20°,47°-
[1,3,2,4]dithiadiphosphetan-2-ylj-phenoxycarboyloxy}-benzoic acid (19) was obtained

(65% yield), compound of Formula XIV.

Synthesis of 2-Hydroxy-4- or 5-{4-[4-(4-hydroxy-phenyl)-2,4-dithioxo--2\° 4\°-

[1,3,2,4]dithiadiphosphetan-2-yl]-phenoxycarbonylamino}-benzoic acid (20)
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[1, 3, 2, 4] di t hi adi phosphet an- 2-yl ] - phenoxycar bonyl oxy} -

benzoic acid (19) To the solution of (7) (3.0 mml) in
wGoat22295 di met hyl f or mam de, hydr oxybenzot ri ar@i/€ALB6/800484

nmol ) and DCCSB.B mol ) were added with stirring at ,

00 Corhpeurtd KR0)T@ ch@Pperttdf dnormuka uflls, was obtained according the

p- hydr oxyphenyl di t hi ophosphoni ¢ anhydride (3.0 mmol)
praasdarddepbrtasdo obtain eempeehiPsafield: 48+ 3 h at 0C and

72 h at roomtenperature. After filtration, the

filtrate was evaporated uR§&MRI&IBced pressure to

renove the solvent. The oily residue thus obtained

was di ssol ved in c@¢narabgynthedc progedyrg@fii c | ayer was

wadhed 5vAmmos2-{4thiodaibamarphengy carsoVyexu) -benreie eeid (23)

and the sol vent evipenagread of FpemulaX¥Viilht er nedi at e

(2-RY d ey -4 @ &t-@dthig ¢ drbamoyl-phenex ysar amvgamm ¢ ben@t acid (24)

After 2 In the sol[Cemponas! ofdrmvada XXIXbt ai n conpound

(19) as a crude residue. The residue was |oaded on a

silica gel open colum and eluted with CH2Cl 2/ MeCH

(8/2), fromwhich 4- or

5- Ami no- 2-{4- (4- (4- hydr oxy-phenyl)-2, 4-dithioxo-2" 5,

47 5-

[1, 3, 2, 4] di t hi adi phosphet an- 2-yl ] - phenoxycar boyl oxy}-b

enzoic acid (19) was obtained (65%yield), conpound

of Formula XIV. Synthesis of 2-Hydroxy-4- or

5-{4-[4-(4-hydroxy-phenyl)-2, 4-di t hi oxo- - 2A5, 4A5-

[1, 3, 2, 4] di t hi adi phosphet an- 2-yl ] - phenoxycar bonyl am no

}-benzoic acid (20) 56 WO 2006/ 125295

PCT/ CA2006/ 000484 Conpound (20), a comnpound of

Forrmula XI11, was obtained according the procedure

reported to obtain conmpound (19). Yield: 48% EXAVPLE

8 CGeneral synthetic procedure of: 4- or

5- Ami no- 2- (4-t hi ocar banoyl - phenoxycar bonyl oxy) - benzoi c

acid (23)
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[ Compound of Formula XXVII1] 2-Hydroxy-4- or
5- (4-t hi ocar banoyl - phenoxycar bonyl am no) - benzoi ¢ acid
w@ 2005/ 1228 nmpound of Forrmul a XXI X] 57 WO 2006/ 12GR@52006/000484

PCT/ CA2006/ 000484 .. QPO0H O | COOC(Cl I )3 £00C( CH3) 3

or | 61z", CI/ 112N HN S COOT |
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N 1IN
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HOBI /DCC OFI \ / S 4-0O4 |1'hiobenzantide NH, OBu O
I S COOC(CH3)3 O-O HNO cCcooc(Cc3)3 \W\\ ~~/~ Nh or

WO 200017895 Boc 21 CFlI2CI2 22 S OH N -12 COCH PQ/CAR00&000484
HN\ )Lo COON or Nz FhN 23 24 S

Synthesis of 2-(tert-butoxycarbonyl)-4- or 5-tert-butoxycarbonylaminophenyl

hydrogen carbonate (7)

To the solution of (5) (10.0 mmol) in 25 mL of dioxane and 12.5 mL of water,
triethylamine(15.0 mmol) and di-tert-butyl-dicarbonate (15.0 mmol) were added with
stirring at 0°C for % h. The reaction mixture was stirred mechanically for 24 h at room
temperature. After evaporation of the solvent, 3 M HCI (15 mL) was added drop wise to
the residue. The precipitate is filtered, washed with water and dried. The residue was
loaded on a silica gel open column and eluted with CH2Clo/ MeOH (9/1), from which 2-
(tert-butoxycarbonyl)-4- or 5-tert-Butoxycarbonylaminophenyl hydrogen carbonate (7)

was obtained (80 % yield).
Synthesis of 3-(tert-butoxycarbonyl)-4- or 5-hydroxyphenyl-carbamic acid (8)

Compound (6) (12.0 mmol), concentrated H2SO4 (6.0 mmol), and DCM (100 mL)
were stirred under isobutene gas (5 psi) for 6 h at rt. The solution was washed with cold
10% NaHCOs (2 x 100 mL) and brine (100 mL), dried (Na,SO,4) and evaporated. The
residue was dissolved in 1:1 MeOH/CCl, (400 mL), washed with water (300 mL), and
then extracted with 1:1 MeOH/ water (2 x 200 mL). The extract was dried (Na,SO4) and

evaporated to a white solid (8), which was recrystallized by DCM/ hexane (83 % yield).

Synthesis of 4- or 5-Amino-2-(4-thiocarbamoyl-phenoxycarbonyloxy)-benzoic acid

(23)

To the solution of (7) (3.0 mmol) in 50 mL of dimethylformamide,

hydroxybenzotriazole (3.3 mmol) and DCC (3.3 mmol) were added with stirring at 0° C
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58 WD 2006/ 125295 PCT/ CA2006/ 000484 Synt hesi s of
2-(tert-butoxycarbonyl)-4- or
w®G2a0en 2t oxycar bonyl am nophenyl  hydrogen carP@DOaRm®6/000484

it oszaﬂ@t@%ag%“é'nﬁgugé %dgﬁ%vofwoqb@é?%iwds”ras?fa{&olgfwas added and
GERemeRrenca o fh%ft % G R 2000 “emgefAgey | G Tiaton, e

h [ly . f 24
ifh af%p%?sf\??n@p?@fgfﬁﬁtuaﬁ ARSI R ?%B%%F\?eﬁ?{ven%mmaw residue
d th id
e et e ESpReedr 8 hASaka i oReBrale Sin drrias win brine.

R F O o NSRS fte?é@%%%'ﬂ'@%a <BFbn wpenaisd | The orude

ert-butoxycarbon
méer ietBE kG B BRI M o BPEAGN Oh9a7odER o eAfter 2 h the
was obt ai ned (80 % |eLI&d) Synt hesi s of
S%V ft"é’f’%s FRIPYGFCSr BRI ‘30"%P @%ﬁ‘ér%ﬁ%éﬁﬂd“@afr parfpeidue was
acid Conpoun 6) ( concentr at ed sS4
Iog@e@owlyoa %ﬁ{@pm,%)blmarpﬁ_?lut%\y%w @Hgﬂgéa/lq%ég/z ), from which 4-
i sobut ene psi) for 6 h at rt. The sol ution was
%és'ﬂfé’d’%f‘%”ﬁ‘%ﬂadba”i@d/‘ooﬁﬁma'(bE’”X’O'IJC)d?%E?’Caﬁ‘ﬂd bRBhevas obtained
(100 m.), dried gNaZSO4) and evaporated. The residue
(& vigidsesmraynd ot FomuaeRiMic14 (400 nl), washed with
wat er (300 m.), and then extracted with 1:1 MeOH
wat er The extract was, dried (Na2SO4
SWGiEsi. 064 DETaRGH: o6 oY Ipcagamateatycarbony lAming)-benzoic
recryst aI lized by DCM hexane (83 %yield). Synthesis
agie (44) o
5- Am no- 2 (4- th| ocar banoyl - phenoxycar bonyl oxy) - benzoi c

acid 23) To e sol uti,on
of &%’%Fﬂ@)ﬂdf 6? rROGPOUNHy A ?W{)g'ﬁz ,agvgpe?:t(tgur@dnﬁgqc)rdmg the
p%cgdtgcexr:eéorted t%te?m cor[npou d(?&% Yielg g&%%r“ ng at 0 C
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59 WD 2006/ 125295 PCT/ CA2006/ 000484 for 1 h. To the

reacti on m xture, 4-hydroxy-thiobenzam de (3.0 mmol)
wormeaeitesl and stirred mechanically for 3 h apCDOADO06/000484

and 72 h at roomtenperature. After filtration, the

filtrate was evaporated u%éw\"'rﬁeégced pressure to

renove the solvent. The oily residue thus obtained

was di ssol ved i n eGbpérahsenthietr prbeedurgafi c | ayer was

hed wi fh.bri dried ahyd f .
arerCEins Shmyehe oty relaS eSSt HEou iy B 8ia o
(21) was treated w fQompsohdtafdiorofulatBXITFA i n CH2Cl 2.
After 2 h the solvent was renoved to obtain conmpound

(23) as a crude residue. The residue was |oaded on a
silica gel open colum and eluted with CH2CI2 / MeOH

(8/2), duromwhich 4- or OH OtBu

5- Ami no- 2- (4-t hi ocar banoyl - phenexycar bonyl oxy) - benzgi c
acid was obtained (71%Vyield), conpound O

For mu

/a Idilerthlﬁymmﬁﬁcj S 2«' Hydr OXyiutde OF =

5- (4p ocarbaggmoxy[g/ar bonyl am,fQ) - benzfc acid
(24) ‘Conpound (24). conpountk.of Formula XXI X, “was
obt ai ned according the procedure reported to obtain
cOpetit™r¥39Y Yiel d: 68% 60 WD 2006/ 125295 2

PCT/ CA2006/ 000484 EXAMPLE 9 General synthetic
procedure of: 2-(4- or HzN—C,:H%—ocmHs)z

5- Ani no- 2- hydr oxy- benzoyl am no) - 4- t hi ocg&kbanoyl|- but yri
c acid (6) [Conpound of Formula XXI] CHLOH Ot Buost/dee

NH,
TioGlutamine-OtBu

OH 0 COOH OBu O COOC(CHs)3
N y NH, TFA N Ny NH,
l H CH,Cl, | H
L A S B / yZ s
HN
H,oN N
6 Boc

Synthesis of 5-thio-L-glutamine —OtBu (2)

L-glutamine-OtBu - HCI (1) (1.2 mmol; 0.3 g) and Lawesson’s reagent (0.75
mmol: 0.3g) were added to benzene (20 mL) and the mixture was heated under reflux
for 15 min. The reaction was then cooled and evaporated under vacuum. The crude
product was chromatographed over 100 g of silica gel eluted with mixtures of ethyl
acetate and n-hexane. There was obtained 0.2 g (76% yield) of product (2) as a white
solid: "H NMR (CDCl3) & 1.4 (s, 9H), 1.8-2.8 (m, 5H), 4.0-4.8 (m, 3H); MS (ESI), m/z
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COOH COOH COOH di-tertbutyl-di carbonate |sobutene H N

Triethylam ne H\ H2SO4 NNE Boc Boc 4- or 5-am no
wealbagd2px acid 1 2 O H N CHC OC(CH3) 3 CH2 GP2I/CA2006/000484
21b(MBt / DCC C=S NHZ Tiod utamne-GBu OH 0 COOH O Bu

0 COOC(CH3)3 NHZ TFA N-~ NHZ HCI12Cl12 H S -- S H2N

HN\ Boc 5%§L}Gnthe3|s of 5th|oLqutamne-0:Bu

(2) L- gI ut a &t Bu - 1.2 ol ; 005" and
Lawesson' s t_{@. 7'5_qaw£“°”£a‘ ) we Ny
benzene (20 nL) afjd the nmi xf® was heated upde

reflux for 15 mi A. The reacti on was then cool ed and
evapor at ed under vacuum The crude

Synthesis of 4- or 5-tert-Butoxycarbonylamino-2-hydroxy-benzoic acid (1)

To the solution of 4- or 5-amino salicylic acid (10.0 mmol) in 25 mL of dioxane
and 12.5 mL of water, triethylamine (15.0 mmol) and di-tert-butyl-dicarbonate (15.0
mmol) were added with stirring at 0°C for 1/2 h. The reaction mixiure was stirred
mechanically for 24 h at room temperature. After evaporation of the solvent, 3M HCI
(15 mL), was added drop wise to the residue. The precipitate is filtered, washed with
water and dried. The residue was loaded on a silica gel open column and eluted with
CH.Clo/MeOH (9/1), from which 4- or 5-tert-Butoxycarbonylamino-2-hydroxy-benzoic

acid (1) was obtained (80 % vyield).
Synthesis of 4- or 5-tert-Butoxycarbonylamino-2- tert-butoxy-benzoic acid (2)

Compound (1) (12.0 mmol), conc. H2SO, (6.0 mmol), and DCM (100 mL) were
stirred under isobutylene gas (5 psi) for 6 h at rt. The solution was washed with cold
10% NaHCOs (2 x 100 mL) and brine (100 mL), dried (NaxSO,) and evaporated. The
residue was dissolved in 1:1 MeOH/CCl, (400 mL), washed with water (300 mL), and
then extracted with 1:1 MeOH/water (2 x 200 mL). The extract was dried (Na2SO4) and

evaporated to a white solid (2), which was recrystallized by DCM/hexane (83 % yield).
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product was chromat ographed over 100 g of silica gel
eluted with m xtures of ethyl acetate and n-hexane.
w(ah@oca23285 obtained 0.2 g (76% yield) of produp€T/CA2008/800484
a white solid: 1H NWR (CDC13) 5 1.4 (s, 9H), 1.8-2.8
S{/AMhe3ld .of42-Y-408 Stamind=R-hy o Xy nzoyldminod-4-thidcarbamoyl-butyric
006/ 125295 PCT/ CA2006/ 000484 219(M+). COOC(CH3) 3
abidgef CH3) 3 NH, Lawesson's reagent NH, H, N Benzene
HzN 2 O S Synthesis of 4- or
5-tert-But oxycar bonyl am no- 2- hydr oxy- benzoic acid (1)
To thetreodahitionnofef od 5-tert-bEtoaptarbomddiniogtd-eridaitdxy(-ténic acid (2)
nmmol) in 25 nmL of dioxane and 12.5 niL of water,
(3.0 nehdly irapd ne. 6f&in@tmifotnaraidd, hydroxybenzotriazole (3.3 mmol) and DCC
di -tert-butyl -di carbonate (15.0 mmol) were added with
(38 iMmidingedd a@ded anth $i2inh at D@ forelabt iTortheiredatioe miatire, 2-amino-4-
stirred mechanically for 24 h at roomtenperature.
thifdafaredapanaitizer eft-Hung esel Y@0tmmaMahElriethliamire) (3.0vasnol) were
added drop wise to the residue. The precipitate is

afiddd en@dtirsasheshanichlly fored arataord did ed. h Bbeodrasefiperature. After
was | oaded on a silica gel open colum and eluted with

filfebHEH, 2hekRrhie Ok A9 evhprmewhirfer 4ed@ed pressure to remove the solvent.

5-t ent - But oxycar bonyl ami no- 2- hydr oxy- benzoi ¢ acid (1)

TM‘@%lI)Q%%LE@ﬂwu%%tg{%é@ Qlad)dissowtne Hittsy| @betdte; Ahe organic layers were
5-tert-But oxycarbonyl am no-2- tert-butoxy- benzoi ¢ aci

whShed W&Hﬁd dribd &l anlyd¥®d M dg SN GiltedASEM (e GoNBR bvaporated.
and DCM ( m) were stirre under i sobutyl ene gas

Tﬁél ﬂﬁe) nfe%eé.ahe &) wWels- treBR& Wk UldoRMioWas THAS@ABY.)\Wh [OM,Cl,. After 2
co

h the solvent was removed to obtain compound (6) as a crude residue. The residue

was loaded on a silica gel open column and eluted with CH.Cl,/MeOH (8/2), from which

2-(4- or 5-Amino-2-hydroxy-benzoylamino)-4-thiocarbamoyl-butyric acid (6), compound

of Formula XXl, was obtained (80% yield). MS (ESI), m/z 298 (M").
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10% NaHCC3 (2 x 100 m-) and brine (100 m.), dried
(Na2SO»4) and evaporated. The residue was dissolved in
wa22eie2p¥ CCl 4 (400 L), washed with water (30PCTCA2006/000484
and then extracted with 1:1 MeOH water (2 x 200 nL).
The extract was dried (NaRSOMPLEND evaporated to a

white solid (2), i ' . by

DCM hexane (83 % ;‘?éﬁ%’)ﬂzﬁﬁ‘%&%%‘g‘%‘lldiég’gs

PCTAECAP 508NDB02 8w drepnbenrzsic acid thidcarbamoyl-phenyl ester (8)
5- am no- 2- hydr oxy- H6rmpdusadi of Formulan XXYHE banoy! - but yri

c acid (6) To the solution of 4- or

5-tert - butroxycar bonyl am no- 2- tf8r t - but oxy- benzoi e=aci d
(2) (3.0_mol),in 50 nL of d'\t ydf or mami de, COOH
hydr oxypenzotri azole (3.3 ' )Jand DCC (3.3

wer e addgd i tthestuiiebage at QL For 1 houdo thtH)q (7

reacti N M xt U Epiedraid NO- 4unt hi ocar bagoyl - bu

acid tert-butyl ester (3.0 nmdd and triethyl amige
(3.9 mml ) were added and stirred nmechanically for 3
h a? g%?a%d“@Z hoat roomtenpérature. After :
filtration, the filtrate was evaporated under reduced
pressure to renove the solvent. The oil esihgue t hus
obt ai ned was di ssol ved in ethyl acetaﬁ%ﬁ{j}éﬁgrg nic
| ayers were washed with brine, dried ouanhydngus o™ ¢
MySO4, filtered and the sol vent evaporated. The|crude
intermediate (5) was treated with a solution of TFA '
(409 in CH2Cl 2. Aftef22 h the solvent was renpys
obtai n conpound (6) as_a crude resi due. {"thef r esi
was | odtted on & i ca ‘gel open col u

CH2Cl 2 8LR), M r om whichira2= ( 4- °
5- Ani [no- 2- hydt oxy- benzoyl ani no) - 4- t hi anmoyl - but yri
C aci ), compound of Fornula XXI, was obtained

(80%Nield). MS (ESI), mz 298 (M+). 63°WD 2006/125295
PCT/ CA2006/ 000484

Synthesis of 4- or 5-tert-Butoxycarbonylamino-2-hydroxy-benzoic acid (1)

To the solution of 4- or 5-amino salicylic acid (10.0 mmol) in 25 mL of dioxane
and 12.5 mL of water, triethylamine (15.0 mmol) and di-fert-buty!-dicarbonate (15.0
mmol) were added with stirring at 0°C for 1/2 h. The reaction mixture was stirred
mechanically for 24 h at room temperature. After evaporation of the solvent, 3M HCI
(15 mL) was added drop wise to the residue. The precipitate is filtered, washed with
water and dried. The residue was loaded on a silica gel open column and eluted with
CHxClo/MeOH (9/1), from which 4- or 5-tert-Butoxycarbonylamino-2-hydroxy-benzoic

acid (1) was obtained (80 % yield).
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EXAMPLE 10 CGeneral synthetic procedure of: 4- or

5- Am no- 2- hydr oxy- benzoi ¢ acid 4-thi ocar banoyl - phenyl
w@3a06/12928) [ Conpound of Formula XXVII] oil OHCX/BA2006/000484

C OOH COOH COON i -tertbutyl di carbonatc / Isobuteuc

H2N Tri et hyl am ne Il SZ 04 HN Boc \Bac
SCHNERSS O4FT ek F 1 t'éE‘i"dyﬁa"zO“NPQ"WS‘%H‘M%M"W{?'C acid (2)
4-Q | -Thi obenzamde NI 1, NH2 GBu 0 - S OHOS If

TRA OCOQPQLAC?E}%12_NWTHA_5ZNOH§%QSOS (gO mmol), and DCM (100 mL) were

stirred under isobutylene gas (5 psi) for 6 h at rt. The solution was washed with cold
10% NaHCOs (2 x 100 mL) and brine (100 mL), dried (Na-SO4) and evaporated. The
residue was dissolved in 1:1 MeOH/CCI, (400 mL), washed with water (300 mL}, and
then extracted with 1:1 MeOH/ water (2 x 200 mL). The extract was dried (Na.SQ4) and

evaporated to a white solid (2), which was recrystallized by DCM/ hexane (83 % yield).

Synthesis of 4- or 5-Amino-2-hydroxy-benzoic acid 4-thiocarbamoyl-phenyl ester
(8)

To the solution of 4- or 5-tert-butoxycarbonylamino-2-hydroxy-benzoic acid (2)
(3.0 mmol) in 50 mL of dimethylformamide, hydroxybenzotriazole (3.3 mmol) and DCC
(8.3 mmol) were added with stirring at 0°C for 1 h. To the reaction mixture, 4-hydroxy-
thiobenzamide (3.0 mmol) was added and stirred mechanically for 3 h at 0°C and 72 h
at room temperature. After filtration, the filtrate was evaporated under reduced pressure
to remove the solvent. The oily residue thus obtained was dissolved in ethy! acetate;
the organic layer was washed with brine, dried on anhydrous MgSQ,, filtered and the
solvent evaporated. The crude intermediate (7) was treated with a solution of 40% TFA
in CH:Clo.  After 2 h the solvent was removed to obtain compound (8) as a crude
residue. The residue was loaded on a silica gel open column and eluted with
CHCly/MeCOH (8/2), from which 4- or 5-Amino-2-hydroxy-benzoic acid 4-thiocarbamoyi-

phenyl ester (8), compound of Formula XXVII, was obtained (48% yield).
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Synt hesis of 4- or

5-tert-But oxycarbonyl am no- 2- hydr oxy- benzoic acid (1)
waeooshes2sdl uti on of 4- or 5-ami no salicylic acPdr/CA2006/000484

mrol ) in 25 nL of dioxan @W 5 nmL of water,

triethylamne (15.0 mol )‘EX Le 41

di-tert-butyl-dic t ﬁﬂé Oy ro2R re added with

stirring at 0C fo?’r‘%%ggihs% ‘G RECE g% 2rgnfsxt ure was

Sk or 5dAmn'Ena—a1ydca>ty penhzaic agidd-g-(4-bydnoxyrferyt)i, é-dithioxo-

After ev at S
added dr 2h i 4b e it éﬁégjé’ﬁ{&%%\{h]:&e% Eddgre
filtered, vvashed V\A[Cbmwmtretofd?utnwlaé@/H]The resi due
was Ioaded on a silica gel open colum and eluted with
CH2C 2/ MeOH (9/1), fromwhich,g4- or o
5-tent- Blﬂ‘ oxycar bonyl am no- 2- fiydr o%%; benzoic agid (1)
P80 % yi el d). 6/ 125295 COOH

0004{84Hd8 nt tgesn ¥ gLJf—é’aéy—b

y 1-Leripit icurbonate o sgputene enZ aC| d
(2) Co'??ﬁound ( 1)Trigymiy ppp| N conc H'S% (6. BNgmol ),
and DCM (100 nL) were sti rred™under i sobut yl ené®gas
(5" PEMFEYB’h at rt. The solluti on was washed with
cold 10% NaHOG8 (2 x 100 ni) and brine (100 ni)
dried (Na2SO4) and evaporated. T, H;/ SH | woBt/DCC
di ssolved in 1:1 MeOH CCl4 (400 ni)-? washe i t hj wat er
(300 nL), and then extracted with 1:1 MeOH watger (2
x 200 nmL.). The extract was dried (Na2SO4) and
evaporated to a white sekidn(2), which was OH
recrystallized by DCW @] ane (83 %yield). Syng lﬁ
of 4- g 5;Am na- 1?1 droxy benzoi c ag|d,
4- t hi o¢ar banoy @ epyl ester (8) T sg@oh of

ycar bonyl am no- 0 Zoi c

aci dl 2) | (3. O nol ) i - 50F  of |i metihyl f or mam de,
hydyQxyBenzot ri azol e (3. 3ol ) (3.3 mol)
were added with stirring at OCfor\l h. To the
reacti on m xture, 4-hydroxy- Boc

|of 4-

Synthesis of (p-hydroxyphenyl)dithiophosphonic anhydride

Red P (4 g; 0.129 mol), S (4 g; 0.125 mol) and PhOH (4 g; 0.042 mol) were
heated for 5.5 hr at 155-158°C; the reaction mixture was cooled at room temperature
and a precipitate was collected (5.5 g, 34% yield). m.p. 224-226°C. The NMR and MS

analysis are consistent with p-hydroxypheny! dithiophosphonic anhydride.
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t hi obenzam de (3.0 nmmol) was added and stirred
mechanically for 3 h at 0OC and 72 h at room

wao egopredure. After filtration, the filtrate WeST/CA2006/000484
evapor at ed _under reduced pressure to renove the
solvent. The oily residue thus obtained was dissol ved

in ethyl acgtate; tdhesongani c | ayey was wasShegd
brine, d @ on W@ﬂo | /fandpt OH
sol vent evaggorated. The crude internedi ate f?) was

treated with a solution of 40% TFA in CH2Cl 2. After 2

h the solvent was renoved to obtain conpound (8) as a
Synthesis ofdiafdetertrRutaxysAtRAWRBINwABYE oYY -Rerzeic @gidyel)

open columm and eluted with CH2Cl 2/ MeCH (8/2), from

whi ch 4- or 5-Anmi no- 2- hydr oxy-benzai c id _ ,

4- t hioter SRS O HHRIg/P %%/“C('éa ?C'%}.@@dﬂ?ﬂm&f Nt Ml §f dioxane

XXVIl, was obtained (48% yield). 65 WO 2006/ 1252535
apCT2EAPB06] 066 8 Arietepammes( 110 @ﬁ@gaﬁ”dsé‘ﬁtﬁﬁ‘eqqtﬁ" icarbonate (15.0

procedure of: 4- or.5-An1no-2-hydrox%;benzoLc acid _
mipd))awere agdedxthpsiErg )a,tzo,"@_f@ir t2 dx o-The reaction mixture was stirred

2A5, 4A5-[ 1, 3, 2, 4] di t hi adi phosphet an- 2-yi ] - phenyl ester
megiognicqligdap at mdatofoorbiamnesatiia. | PiteHe RSy Obgj@ne%mil

COOH di-tertbutyl-dicarbonate |sobutene H2ZN _
(1Bringl gk aatidag dipk wiser SOReHRIEIduBo cTMBoRrecipitalgr isHfiligrgchgvashed with

salicylic acid 1 2 S
water and dried. The residue was loaded on a silica gel open column and eluted with

3M HCI

CH.Cl,/MeOH (9/1), from which 4- or 5-tert-Butoxycarbonylamino-2-hydroxy-benzoic

acid (1) was obtained (80 % yield).

Synthesis of 4- or 5-tert-Butoxycarbonylamino-2- tert-butoxy-benzoic acid (2)

Compound (1) (12.0 mmol), conc. HxSO4 (6.0 mmol), and DCM (100 mL) were
stirred under isobutylene gas (5 psi) for 6 h at rt. The solution was washed with cold
10% NaHCOs; (2 x 100 mL) and brine (100 mL), dried (Na;SO4) and evaporated. The
residue was dissolved in 1:1 MeOH/CCl, (400 mL), washed with water (300 mL), and
then extracted with 1:1 MeOH/ water (2 x 200 mL). The extract was dried (Na;SO,) and

evaporated to a white solid (2), which was recrystallized by DCM/hexane (83 % yield).
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HOPS' P OHHOBt / 1)CC 5 SOOH OHS P zZ\\ HOp S

GBuOPS V1 S\ I S TFA/ d3zAd2 HZN HN 10 9
wdowedyatvhesi s of (p- hydroxyphenyl) dit hi ophospPONICA2006/000484

anhydri de Red P (4 g; 0.129 nol), S (4 g; 0.125 nDI)

and PhCH ;4 g; 0.042 nol) were heated for 5.5

$8athesso t4h or rARinoRr s Tenzgic %6|4e£§-(gthnd5w-phenyf)-2 4

t enper at u and a precipitate oII 5 g,

gﬂ%’yf’@"df" 'fﬁ’ﬁZ‘fﬁPh’Eﬁ’G’ sﬁwa’%%ﬂ’ é{)af/& g

are consistent with p-hydroxyphenyl dithi ophosphoni c

an hy {HS SPBE ALe 42%994%2%@@_08@5,%%61%%&& tgﬂzéc acid (

ur -/ S\ HO SP\S/ P \
(3.0 mmol) in 50 mL of dimethylformamide, hydroxybenzotriazole (3.3 mmol) and DCC

(3.3 mmol) were added with stirring at 0°C for 1 h. To the reaction mixture, p-
hydroxyphenyldithiophosphonic  anhydride (3.0 mmol) was added and stirred
mechanically for 3 h at 0°C and 72 h at room temperature. After filtration, the filtrate
was evaporated under reduced pressure to remove the solvent. The oily residue thus
obtained was dissolved in ethyl acetate; the organic layer was washed with brine, dried
on anhydrous MgSQ,, filtered and the solvent evaporated. The crude intermediate 9
was treated with a solution of TFA (40%) in CHoCl,. After 2 h the solvent was removed
to obtain compound 10 as a crude residue. The residue was loaded on a silica gel open
column and eluted with CH.Cl, / MeOH (8/2), from which 4- or 5-amino-2-hydroxy-
benzoic acid 4-[4-(4-hydroxy-phenyl)-2,4-dithioxo-2A°,4A°-[1,3,2,4]dlithiadiphosphetan-2-

yi]-pheny! ester (10), compound of Formula XVII, was obtained (73% yield).

Synthesis of 4- or 5- amino-2-hydroxy-benzoic acid mercaptoethanesulfonate (2)

OH OH
. COOH N COOH
‘ HS-CH,-CH,-OSO,H '
:
/ =~ Ethyl acetate //
HoN NH,
1 PN @ 2
HS

A mixture of sulfurous acid 2-mercapto-ethyl ester (0.1 mol) in 100ml of ethyl

acetate was added to the 4- or 5-aminosalicylic acid (1) (0.1 mole in 100ml of ethyl
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Synt hesis of 4- or
5-tert-But oxycarbonyl am no- 2- hydr oxy- benzoic acid (1)
waooobhes2gol uti on of 4- or 5-amino salicylic acPdr/CA2n06/000484
mmol) in 25 nL of dioxane and 12.5 nL of water,
addtht@l byligsn Ne3q-4%5 niin aRd-R5EMdnder an inert atmosphere. Then the mixture
di-tert-butyl-dicarbonate (15.0 mmpl) were added with
waé klirédgt @@ ©rfiohiout/AAd MilterBdeao ye@ct-ico - aimktouL ey desy-benzoic acid
stirred nechanically for 24 h at roomtenperature.
miFérocnaReLAdN00 (Dfyitldessmh.vent, 3M HC (15 nl) was
added drop wise to the residue. The precipitate is
filtered, washed with water and dried. The residue
was Ioaded on a silica geEXA@ELEC® um and eluted with
CH2Cl 2/ MeOH (9/1), fromwhich 4- or
ByheidsiSolt xy 6anhiony-L 424 Avetdamynis-8xyelrapiepropianybxylpenzoic
was obt ai ned (80 did/(R[ApmpBSyntited Fogmofia XH] or
5-tert-But oxycarbonyl am no-2- tert-butoxy-benzoic acid
(2) Conpound (1) (12.0 mmmol ), conc. H2SHM (6.0 mmol ),
and DCM (100 m.) were stirred under i$8butylene gas
(5 psi) for 6 h atlrt...fhe sol ution i
cold 10% NaHC®B (2N 100 m -) and brfj ne (100 nL),
dried (Na2SO4) a }zl apotaiy@darbobixe 1 /3' ue was
di ssolved in 1: &N O—VCCIW , H\A@shed wth water
(300 nm.), and then extracted with 1:1 wWeCOH water (2
x 200 nm). TQemse nﬂsahcyw V&?S dried (Na2SO4) and
evaporated to id (2), which Wwas
recrystallized by DCMhexane (83 % vyi el d) 7 WO
2006/ 125295 PCT/ CA2006/ 000484 Synt hesi|s ofHN_4°H lor,
5- Ami no- 2- hydr oxy- benzoi c acid
4- (4-(4- hydroxy-phenyl)-2,4- dithioxo-215, 4 AH
5-11, 3, 2, 4] dithiadi phosphet an-2-yl ] - phenyl He&{iC (10)
To the solution of 4-
5-tert-but oxy%ar bon I@m no- 2-tort - but oxy-benzoic acid
(2) (3.0 nmol 6 nL of dimethyl f dhyrani de’"
hydr oxybenzot r az Ie 3.3 mmts) and 3.3 l)
were added wi tfh sf*?'rr ng at-WCfor 1 H ToN
reaction m xtuge, cper CH COOH CHs
|// | D
N

\
3 Boc 2

Synthesis of 4- or 5-tert-Butoxycarbonylamino-2-hydroxy-benzoic acid (1)

To the solution of 4- or 5-amino salicylic acid (10.0 mmol) in 25 mL of dioxane
and 12.5 mL of water, triethylamine (15.0 mmol) and di-tertbutyl-dicarbonate (15.0
mmol) were added with stirring at 0°C for 1/2 h. The reaction mixture was stirred

mechanically for 24 h at room temperature. After evaporation of the solvent, 3 M HCI
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hydr oxyphenyl di t hi ophosphoni ¢ anhydride (3.0 mmol) was
added and stirred nechanically for 3 h at 0OC and 72 h
W@eoosozizv: enperature. After filtration, the fiPCTanz006/000484
was evaporated under reduced pressure to renove the
(1sohienias athledadrby wisstadthe tekidse. Oliteapreeipitavads ditsisal wadhed with
in ethyl acetate; the organic |ayer was washed with
whter r@d dHeide T he oasidmd yads dosdddSO4, silfdal detropdn @otinirhand eluted with
sol vent evaporated. The crude internmediate 9 was
CHe@latesD i (oh ) a freal wthiabin 4o for T4-Reri- Bty danb doii2:@hi20- 2 Afyides xy -benzoic
2 h the solvent was renoved to obtain conpound 10 as
addctudes oieaindueso Fhgeldpsi due was | oaded on a silica
gel open colum and eluted with CH2Cl 2 / MeOH (8/2),
fromwhich 4- or 5-am no-2-hydroxy- benzoic acid
Synthes(s!-dfy4 rarx §-aprieayi2)(224 detglaiin os8eme Asaptddpr o AioB yxd-benzoic
di t hi adi phosphet an-2- yl]-phenyl ester (10), conpound
aod Bbrmula XVI1, was obtained (73%yield). Synthesis
of 4- or 5- am no-2-hydroxy-benzoic acid
nmer capt oet hanesul fonate (2) OH OH COON COOH
| | S-T& the- ClutonQSQ-abaty|Apincad-ereicaptGEIoAHIc peid (BOSBMA) in 50 mL
HS A mi xture of sul furous acid 2-nercapto-ethyl ester
of( Oindethyformamided Omidrofybenzoptiazobe €8.8t mmeds aadidEdCt (6.3 hemol) were
4- or 5-amnosalicylic acid (1) (0.1 nole in 100m of
adtduly | witt6 Sstvid R 0060125295 1PAT/ CAR006 0@adi3xh raigktat ey or S-tert-
solution in 30-45 mn at 20-25C under an inert
Batorypspbengamifhenhydiexyabectzoice acid (2) (3.0 mmol) was added and stirred

mechanically for 3 h at 0°C and 72 h at room temperature. After filtration, the filtrate
was evaporated under reduced pressure to remove the solvent. The oily residue thus
obtained was dissolved in ethyl acetate; the organic layer was washed with brine, dried
on anhydrous MgSOy, filtered and the solvent evaporated. The crude intermediate (2)
was treated with a solution of TFA (40%) in CH,Cl,. After 2 h the solvent was removed
to obtain compound (3) as a crude residue. The residue was loaded on a silica gel
open column and eluted with CH>Clo/MeOH (8/2), from which 4 or 5-amino -2-(2-
Acetylamino-3-mercapto-propionyloxy)-benzoic acid (3), compound of Formuta Xll, was

obtained (52 % yield).
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was stirred at 0-5C for 1 hour and filtered to give 4-
or 5- am no- 2-hydroxy-benzoic acid

woreoosapi2eet hanesul fonate (2) (yield: 98% . EXAMPL/EALDG/000484
Synt hesis of 4 or 5-am no
-2-(2- Acet yl am no- 3- mer caXaMRLEDP3 onyl oxy) - benzoi ¢
acid (3) [Conmpound of Fornula XIl] OH OH COOH COOH
di -tertbutyl -di carbonate H2N Tri et hyl am ne H\ Boc 4-
Synthesis ofof aad-Agyine-@-hysrexycbenzofq agifaehyqtidgpitingAcetyamino-
HOBt / DC&merrgpocrmrimiqralddtdiCarroyrd of Erpppla X
COOH CH3 COOH CH3 H'S/ 2 HN 3 Boc 2

OH OH OtBu
COOH
COOH COCH
i di-tertbutyl-dicarbonate Isobutenc l
H;N Triethylamine HN\ H,504 HN\
Boc Boc
4- or 5-amino salicylic acid 1 2
O
H,C—‘( ﬁ
HN—CcH—c—oH | DCC
i
SH
OH 0] o} OtBu O 0]

H H
N CHs TFA N CHj
l A 0] \ﬂ/ CH,ClL, (\\j/u\o/w\[ \ﬂ/
| 7 © - / / SH ¢
HN\BOC

3

Synthesis of 4- or 5-tert-Butoxycarbonylamino-2-hydroxy-benzoic acid (1)

To the solution of 5-amino salicylic acid (10.0 mmol) in 25 mL of dioxane and
12.5 mL of water, triethylamine (15.0 mmol) and di-tertbutyl-dicarbonate (15.0 mmol)
were added with stirring at 0° C for 1/2 h. The reaction mixture was stirred mechanically
for 24 h at room temperature. After evaporation of the solvent, 3M HCI (15 mL), was
added drop wise to the residue. The precipitate is filtered, washed with water and dried.

The residue was loaded on a silica gel open column and eluted with CH,Cl,/MeOH
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Synt hesis of 4- or
5-tert-But oxycarbonyl am no- 2- hydr oxy- benzoic acid (1)
waeoobhes2edl uti on of 4- or 5-am no salicylic acPdr/CABn06/000484
mmol) in 25 nL of dioxane and 12.5 nL of water,
{%e%\ﬁl Q\mldﬁe4( 1P - BB oxySdBoriantifs- PWHM&y—@bﬁz@V@@&@t was
mol ) were added with stirring at 0C for 1/2h
gg@.nggm%%m xture was stirred nmechanically for 24
at roomtenperature. After evaporation of the
sol vent, 3 MHCl 69 WO 2006/ 125295 PCT/ CA2006/ 000484
syﬁtms)s afals on Gdend-Bitery catboaytamina@-ted i/ -bamasic acid (2)
precipitate is filtered, washed with water and dried.

el ut GETRTRC “%ig'a%?%ﬁz%a%‘qr& Bysoy m PERy SN TOARE) were
\?ngedgtﬁfid%lflﬁ?gé%é@gg&g %Palgl%réylh%/iﬂ oxl’é |8#1 (\:/v aCI ge& V\)lth cold
g§°( ﬁ?"@;swgé ¥ ﬁé&g}}s agg 8? 1R #1%0%Bp59&y Zl\%gbl)baer%z&)aﬁorated, The
% %Cngt\k//éﬁ?ﬁna&?ve% |Helr10%b(i)—[7(9(ﬁl F@Ld@)nr'nE sqecg §/1t9 e)ﬁ?d) ﬂwL and

t'hyl f or mam de; ydr oxybenzotri azo

e&trggkg%%(;( SoPRRdr (98B0 nﬂ_quﬂe‘é&ttrébt%'srornb@Q\lé}tSO4 and

e reactlon m xt ure, -

E{Véﬂ%ﬁ‘é@ﬂ%’ﬂﬁh@g@he o2 hike UVQ§YecW°SMIQbQ b?@@ﬁ/ﬁ@ﬂan@%@% yield).

was added and stirred nechanica for 3 at

oC and 72 h at roomtenperature. After f||trat|on t he
fSyhtHeat£or a8 5AmMporaL Rttoxntienzaie deidethhyrads with 2-Acetylamino-
renove the solvent. The oily residue thus obtained
Basediaptopropibninaeidl acetate; the organic |ayer was

washed with brine, dried on anhydrous MySO4, filtered
and the sol vent evaporated. The crude inter rredl ate 8
was tTeleasuipe R 4 FortatPeioxyreKamifug19THP WC’E?B‘EZ ic"acid {
After 2 h the solvent was re to obtain

(34 s ordine F ST AT 7 i5G b TaBoh Banaddgh o Siring a

sili ca
0°C for 1%1 To the reaction mixture, 2-acetylamino-3-mercapto-propionic acid (3.

mmol) was added and stirred mechanically for 3 h at 0° C and 72 h at room
temperature. After filtration, the filtrate was evaporated under reduced pressure to
remove the solvent. The oily residue thus obtained was dissolved in ethyl acetate; the
organic layers were washed with brine, dried on anhydrous MgSO,, filtered and the
solvent evaporated. The crude intermediate (3) was treated with a solution of TFA
(40%) in CHoClp. After 2 h the solvent was removed to obtain compound 4 as a crude
residue. The residue was loaded on a silica gel open column and eluted with CH;Clz /

MeOH (8/2), from which 4 or 5-Amino-2-hydroxy-benzoic acid anhydride with 2-
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open colum and eluted with CH2Cl 2/ MeOH (8/2), from
which 4 or 5-amno -2-(2-

wae@sibas no- 3- mer capt o- propi onyl oxy) - benzoi ¢ BCT/GAL@F/000484
conpound of Forrmula X1, was obtained (52 %yield).

ATy KDIRDGENAIREROB FTTNICAZBUE) (B0aEAINd pla1 X, was obtained (68
Synthesis of 4 or 5-Am no-2-hydroxy-benzoic acid

Yaydlgdri de with 2- Acetyl am no- 3-nmercapto- propionic
acid (4) [Conpound of Fornmula X] OH OH G Bu COOH COCH
COOH di-tertbutyl-dicarbgnate |sobutene H2N
Tricthylam nc H\\ HZS04 HRRAMBLE Bbe 4- or 5-anmino
salicylic acid1 20 HN H-oHDCC cH2 I sn OHOO

aB N N
Sgt'x{"tr(\)es(l)s\of 4 OC":I—éS(Z Kcetylammo 3- merc:a;g%HZ ropmriyhammo%'i F'ydroxy-

benzoic acid (5) [Compound of Formula XI]

OH OtBu OtBu
S COOH COOH N COOtBu SN COOtBu
I// Fmoc-OSu Na,CO;10% Iqobutult ‘// Dicthylamine 33% | //
H,N Dioxane Il 2S04 HN THF HaN
Fmoc o]
4- or 5-amino salicylic acid 1 Fmocz 3
Q
H,C——( ﬁ

HN-—CH-C—o0H | DCC/HOBt

CH,
SH

OtBu
COOH
| N 000
Lz TFA '
HN/ CH,CL, HN/ =
e
HS HS
NH NH
O 5 o 4
CH;, CH,

Synthesis of 4 or 5-(9H-Fluoren-9-ylmethoxycarbonylamino)-2-hydroxy-benzoic

acid (1)

To the solution of 4- or 5-amino salicylic acid (10.0 mmol) in 25 mL of dioxane
and 12.5 mL of water, NaxCOs 10 % (15 mL) and Fmoc-OSu (15.0 mmol) were added
with stirring at 0°C for 1/2 h. The reaction mixture was stirred mechanically for 24 h at

room temperature. After evaporation of the solvent, 3M HCI (15 mL) was added drop
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4 \Boc 3 Synthesis of 4- or
5-tert-But oxycarbonyl am no- 2- hydr oxy- benzoic acid (1)
waeooshzs2e®l uti on of 5-am no salicylic acid (10POr/aneioy/000484
in 25 nm of dioxane and 12.5 nL of water,
wispi tet el igaidne. (T1%e premimiate ahdlteredt weshe withdiveter rowadréed. The
(15.0 mmol) were added with stirring at 0 C for 1/2
regidughway kaded on abilicaupe arey ealimn @ad rddhamitbaCHyCl 7 deOH (9/1),
24 h at roomtenperature. After evaporation of the
freyp| wideh 4- @MSI-@H'E(P utexypRYLONKES NG drody denapie @cic () veas obtained
residue. The precipitate is filtered, washed with
(YMbaieldnd dried. The residue was | oaded on a silica
gel open colum and eluted with CH2CI 2/ MeOH 71 WO
2006/ 125295 PCT/ CA2006/ 000484 (9/1), fromwhich 4- or
Senthesis. e ek AP onsTerkibyéaxy-herrois Foisdariohulybhester (3)
was obtained (80 %yield). Synthesis of 4- or
5-tert - But ox car bon i am no- rt-but oxy-benzoic acid
(2) St (15° (A255: Gt FeSPered HpSbIa QP%@@ ) were
and (100 L) were stirred under isobutylene_g
St'(r§dpi§?‘3)efﬁ%ﬂbué"€fﬁ‘eaga~°r t7 P¥hérssl et 6%%@%@%@ w lﬁﬁeh Solution was
cold 10% NaHCO3 (2 x 100 nL) and brine m),
WaRTeg dVitNeRIS Y- Atae! Cdafpor dP@anl) mne brines(! Qénlwa@r'ed (Na2SO4) and
di ssolved in 1:1 MeOH CC14 (400 rrL; washed wi th water
evepomied.) Tharpiduchess direelsrd '@d1 H/CEINEEPIMaR washiet with water
200 nL). The extract was dried gl\la2804 and
(3@9@!& @pédh@@ extragipd éngbnﬂdMg@)H wWitiecf? w0 mLb). The extract was
recrystal lized by DCM hexane (83 %yield). Synthesis
drigtd iNaaPOg) apd BEaporBipdr Oxg VA Zelid (&):| dharttiydir idermddidie (2) was
2- Acetyl am no- 3-nercapto-propionic acid (4) To the
tregpedivitog sefutian opdiethylamine (33%) in THF. After 2 h the solvent was removed
5-tert-but oxycarbonyl am no-2-tort-but oxy-benzoic acid
to(@tain (@npownd| (B) ika &0rude residdé nefthey idsaluramasigade@®n a silica gel
(3.3 nmmol ) was added with stirring at
open column and eluted with CH>Cl, / MeOH (8/2), from which 4 or 5-Amino-2-tert-

butoxy-benzoic acid tert-butyl ester (3) was obtained (67 % vyield).

Synthesis of 4 or 5-(2-Acetylamino-3-mercapto-propionylamino)-2-hydroxy-

benzoic acid (5)

To the solution of 2-acetylamino-3-mercapto-propionic acid (3.0 mmol) in 50 mL
of dimethylformamide, hydroxybenzotriazole (3.3 mmol) and DCC (3.3 mmol) were
added with stirring at 0°C for 1 h. To the reaction mixture, 4 or 5-amino-2-tert-butoxy-
benzoic acid tert-butyl ester (3) (3.0 mmol) was added and stirred mechanically for 3 h

at 0°C and 72 h at room temperature. After filtration, the filtrate was evaporated under
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OCfor 1 h. To the reaction m xture,
2-acetyl am no- 3-nercapto-propionic acid (3.0 mmol)
wormeaeitesl and stirred nechanically for 3 h atPODC&@n/d00434
72 h at room tenperature. After filtration, the
rebutéd atesswastoaeapue dtesblvardeMheeatllycesldpe tysurdained was dissolved
renove the solvent. The oily residue thus obtai ned was
inciteyadoeexde; the etrgric tayet ae;washed vathgritiec driag emnsankydeous MgSOs,
washed with brine, dried on anhydrous MgSO4, filtered
filmmeld tamel theobolearit exsppaated. edlheTloauder itk miediate Mediaat eated with a
(3) was treated with a solution of TFA (40% in
sdiriZ@ 2f THA é402) hintQid,Gipl vaidr Rak thenenheaht twasbeeiomed to obtain
conmpound 4 as a crude residue. The residue was | oaded
cémpaurgl (5) aa agelide peatidueol Therreaiide evast leadesd o aGiHzElIg2! bpen column
McOH (8/2), fromwhich 4 or 5-Am no-2-hydroxy-benzoic
a@tictutam hyith icHeCwME0R- (873, WOn2 @d6¢HL 2528 5-(2-Acetylamino-3-mercapto-
PCT/ CA2006/ 000484 Acet yl am no- 3- ner capt o- pr opi oni ¢
pRpidhylah)ino)cDperorgbefhzdio eoidl &) XcompsurabbhiFpetdulabRl, Was obtained
yield). EXAMPLE 14 Synthesis of 4 or 5-(2-Acetylam
(7895 Jrel@@r capt o- propi onyl ami no) - 2- hydr oxy- benzoic acid
(5) [ Conpound of Fornula XI] OH OH G Bu OBu COOH
COOH COOxBu COOXBu Fnoc-0OSu Na, C03 10% | sobut ene
Di et hyl am ne 33% H, N Di ox@&MANE 15 2SO HN || F H2N
ngr?th'érsrpscof 4 014 _S-A{)r‘rrﬂn%_-fl-@-rrﬁ%rgggtlog tl’\B)((:ysau%o%y?‘oxzy)?ben%oic acid (3)
[Compound of Formula XXXIV]

OH OH
COOH
COOH
AN ‘ AN
1 di-tertbutyl-dicarbonate
L A > A
H,N Triethylamine HN\
Boc
4- or 5-amino salicylic acid 1
i
N o
(ll
HOBt/DCC
SH SH
Q /_—/
3 \
S—0 50
/\ TFA N\
o 0 CH,Cl, o o
COOH
l AN - COOH
A [~
H,N HN
\

Boc

Synthesis of 4- or 5-tert-Butoxycarbonylamino-2-hydroxy-benzoic acid (1)
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HC HNCHCOHDCCI1013t CH SH OH O Bu COOH
COOxBu TFA HN Ch1202 H HS HS\-Z NH NH O- 5 O- 4

WERB6R9IBynt hesi s of 4 or PCT/CA2006/000484
5- (9H Fl uor en- 9-yl met hoxycar bonyl am no) - 2- hydr oxy- benz
o0i cToabeé goulipn PH 4t lee Ssarhineisehicyif agid JO-Bmapathy 2 mL of dioxane
salicylic acid (10.0 mml) in 25 nL of dioxane

anii2155ninLodf watesr frietaytare1059% (Mrschrandafiderthviyl- @S%Fbonate (15.0
(15.0 mmol ) were added wth stirring at 0OC for 1/2 h.

mAible weracaddsd witk tstirronals 0% iferr &@ rec %uf%aal‘ﬂpp ixture pvas stirred
at roomtenperature. After evaporation of th

mablavieatly fSN4HTIat (rqmﬁampmuradd@éermvéporavsn Wbthe solvent, 3M HCI
2006/ 125295 PCT/ CA2006/ 000484 wi se to the residue.

(19hel.) pvas piiechtiop wiskitbtibe eesiduiashbe Pipaipitaiaisefiterad washed with
dried. The residue was | oaded on a silica gel open

watel amh deiedl Fhetresidus tas GHRIEH20N a BiICR oebprgn Colpppnand eluted with
whi ch 4- or

CHEQ1 e OBLI{ @/ claorb onfyiclrd-nor 3-ta Ry crdar YR @irge £-dygroxy-benzoic
was obtained (90 %yield). Synthesis of 4 or
ac%(f\l)rwa@-&ﬁdimd (dovtgreldlbenzoi ¢ acid tert-butyl ester

Synthesis of: 4 or 5-Amino-2-(2-mercapto-ethoxysulfonyloxy)-benzoic acid (3)

To the solution of sulfuric acid mono-(2-mercapto-ethyl) ester (3.0 mmol) in 50
mL of dimethylformamide, hydroxybenzotriazole (3.3 mmol) and DCC (3.3 mmol) were
added with stirring at 0°C for 1 h. To the reaction mixture, 4- or 5-tert-
Butoxycarbonylamino-2-hydroxy-benzoic acid (2) (3.0 mmol) was added and stirred
mechanically for 3 h at 0°C and 72 h at room temperature. After filtration, the filtrate
was evaporated under reduced pressure to remove the solvent. The oily residue thus
obtained was dissolved in ethy! acetate; the organic layer was washed with brine, dried
on anhydrous MgSOy, filtered and the solvent evaporated. The crude intermediate (2)
was treated with a solution of TFA (40%) in CHoClo. After 2 h the solvent was removed
to obtain compound 3 as a crude residue. The residue was loaded on a silica gel open
column and eluted with CH.Cl./MeOH (8/2), from which 4 or 5-Amino-2-(2-mercapto-
ethoxysulfonyloxy)-benzoic acid (3), compound of Formula XXXIV, was obtained (57 %

yield).
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Compound (1) (12.0 mml), conc. H2SO4 (6.0 mmol ), and

DCM (100 nmL) were stirred under isobutylene gas (7
wW@300p/123295 24 h at room tenperature. The sol ut i BCT/GAZ006/000484

washed with cold 10% NaHCO3 (2 x 100 nL) and brine

(100 nL), dried (Na2SO4) EWAMPEEAHorated. The residue

was di ssolved in 1:1 MeOH CC14 (400 nl), washed with

\Banthesig 804 aridyAminet2thysiiosybpazeie acid aphydrideywithy Sulfuric acid

wat er (2 xmRoo-@tmercapto-ethivestentd [CampeayndieiFommula XXXIl]

and evaporated to a white solid (2). The crude

internediate (2) was treated with a solution of

di et hyl am e (3399 in THF. Aftger 2 h the solvent,

renoved

The resi

and el u

. H
Hl oaded on a open c CooH

ut yl er
(3) wadobt a| ned“(eé’?"‘“% yi eI dj N, ynt hesi€¥of 4 Bk

5- (2- Acet yl am no- 3- ner capt o- pr op| onyl ani no) - 2- hydt°oxy-
benzoircmaeityi¢s)y To the sol uti pn of 2
2-acetyl am no- 3- nercapto-propionic acid (3.0 nmol) in
50 nL of dinethylformanm de, hydroxybenzotriazole (3.3
nmol ) and DCC (3.3 mmol ) were added with stirrin at
OC for 1 h. To the reaction m xture, 4 Or/\/o\”/O“ pee
5- ami no- 2-tert-butoxy- benzoic acid tert-butyl ues er
(3) (3.0 nmmol) was added and stirred nmechani caIIy for
3 h at 0OCand 72 h at roomtenperature. After
filtration, the filtrate was evaporated under 74 WO
2006/ 125295 PCT/ CA2006/ 000484 reduced pressure to
renove the s@fve he oily residue thu§®bbfaingd was
di ssol ved i I et at e; st he gani S
washed wit e, Odﬂﬁémanhyégézus , Piy)@t 8 ed”
and the solge evapor at ed. The“trude i nedi ate 4

was treated~w th a solution of TFA (40% in CH2C|2
After 2 h the solvént was renpved to obtdh

SH

Synthesis of 4- or 5-tert-Butoxycarbonylamino-2-hydroxy-benzoic acid (1)

To the solution of 5-amino salicylic acid (10.0 mmol) in 25 mL of dioxane and
12.5 mL of water, triethylamine (15.0 mmol) and di-tertbutyl-dicarbonate (15.0 mmol)
were added with stirring at 0°C for 1/2 h. The reaction mixture was stirred mechanically
for 24 h at room temperature. After evaporation of the solvent, 3M HCI (15 mL) was
added drop wise to the residue. The precipitate is filtered, washed with water and dried.

The residue was loaded on a silica gel open column and eluted with CH,Cl,/MeOH
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conmpound (5) as a crude residue. The residue was
| oaded on a silica gel open colum and eluted wth
WERREh 29208 0H (8/2), from V\/ni ch 4 or PCT/CA2006/000484
5- (2- Acet yl am no- 3- nercap
(%ﬁoﬁpahwmﬁﬁ ﬂo)af251*@/656$99<yﬂiﬁéﬁ%”%”'ﬂe|2d’7>(¢§‘)?xy RsuAgia (1) was
of Formula X, was obtained (78%yield). EXAMPLE 15
obgginech & % \igldi or
5- Ami no- 2- ( 2- ger?apto et hoxysul f onyl oxy) - benzoi ¢ aci d
und o

3
Skiithesi g eGP DR e PR AR ORE TG 2 (2

or 5-amino salicylic acid 1 0 HS v/ OA-,OH 11 O

H Q%ompound%'_l) %12 0 m%%l 0conc i—?SQLiTg’% m%’éﬁ Cgmd %CQVI (100 mL) were

stirred under isobutylene gas (5 psi) for 6 h at rt. The solution was washed with cold
10% NaHCO; (2 x 100 mL) and brine (100 mL), dried (Na»,SO0,) and evaporated. The
residue was dissolved in 1:1 MeOH/CCl, (400 mL), washed with water (300 mL), and
then extracted with 1:1 MeOH/water (2 x 200 mL). The exiract was dried (Na>SO4) and

evaporated to a white solid (2), which was recrystallized by DCM/ hexane (83 % yield).

Synthesis of 4 or 5-Amino-2-hydroxy-benzoic acid anhydride with Sulfuric acid

mono-(2-mercapto-ethyl) ester (4)

To the solution of 4- or 5-tert-Butoxycarbonylamino-2-tert-butoxy-benzoic acid (2)
(3.0 mmol) in 50 mL of dimethylformamide, DCC (3.3 mmol) was added with stirring at
0° C for 1 h. To the reaction mixture, sulfuric acid mono-(2-mercapto-ethyl) ester (3.0
mmol) was added and stirred mechanically for 3 h at 0° C and 72 h at room
temperature. After filtration, the filtrate was evaporated under reduced pressure 10
remove the solvent. The oily residue thus obtained was dissolved in ethyl acetate; the
organic layers were washed with brine, dried on anhydrous MgSQ,, filtered and the
solvent evaporated. The crude intermediate (3) was treated with a soltution of TFA
(40%) in CH.Cl,. After 2 h the solvent was removed to obtain compound (4) as a crude
residue. The residue was loaded on a silica gel open column and eluted with

CH.Clo/MeOH (8/2), from which 4 or 5-Amino-2-hydroxy-benzoic acid anhydride with
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COOH COOH H,N HN 3 \BOC 2 Synthesis of 4- or
5-tert-But oxycarbonyl am no- 2- hydr oxy- benzoic acid (1)

w(O 200022006/ 125295 PCT/ CA2006/ 000484 To the SPCTICAZI06/000484
of 4- or 5-am no salicylic acid (10.0 nnDI) in 25 nL
of di oxane and, 12 wat er , trleth
R rmnof(éﬂ%m el tnt it Y B R @, ves
added |rr|ng at 0C for 1/2 h. The reaction
HP?FEPQ%%E Yirred mechanically for 24 h at room
t enper at ure. After evaporation of the solvent, 3M HC

%gr%%rl%%@@gq,%@ggsw se to the residue. The

ate is ered, washed with water and dri ed.
The residue was | oaded on a silica gel open colum and
eluted with CH2CA 2/ MeOH EXOARMPLE iy om whi ch 4- or

5-t ent - But oxycar bonyl am no- 2- hydr oxy- benzoic acid (1)
was obtai ned (80 % yield). nt hesi s of

5- ApAminoz2-(gdrasy-9apiaic aeiidk tlmcrxerﬁH Hx%lf'ta@hﬁdlhpwvaestﬂ
(3) To the solution of sulfuric ac

nono- ( 2- mer c &Refetred H?/F'P”b%?réi’"'@?scpqm%‘?'j“q XX¥¥] ni of

di met hyl f or mam de, hydr oxybenzotriazole (3.3 mml) and
DCC (3.3 mmol ) were added with stirriyng at 0C for 1

h. To the reaction m xture, 4- or 54
But oxycar bonyl am no- 2- hydroxy-.: i
nmol ) was added and st r &d 3 IIy for 3 h at
OC and 72 h at room fes , After®filtration, the
filtrate was evaporjg ‘ uné%r reduced pressure to
renove the sol vent. > 0ily residue thus obtained
was di ssolved in ethyl| acetate; the organic |ayer was
washed with brine, dri%d" “6%%nhydrous MySO4, filtered
and the solvent evaporated. The crude internedi ate (2)

‘Cld (2) (3.0

Thin layer chromatography was performed on Macherey-Nagel™ silica gel 50
plates with fluorescent indicator and the plates were visualized with UV light (254 nm).
Kieselgel™ 60 was used for column chromatography. All synthetic reagents were
purchased from the Aldrich-Sigma Chemical Company and were used without
purification. Solvents were analytical reagent grade or higher purity and were used as
supplied. Solutions were dried over Na;SO4 and a Buchi™ R-114 rotavapor was utilized
for the removal of the solvents in vacuo. The structures were verified spectroscopically
by proton 'H-NMR and "*C-NMR. Spectra were recorded on Varian Mercury Plus 400
instrument. Spectra were recorded in DMSO. The following abbreviations are used to
describe peak patterns when appropriate: s (singlet), d (doublet). Chemical shifts are

referred to MesSi as internal standard. Mass spectra of the synthesized products were
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was treated with a solution of TFA (40% in CH2Cl 2.

After 2 h the solvent was renoved to obtain conpound
wW@2@s/125285 ude residue. The residue was | oaded POT/@A2006/000484

silica gel open colum and eluted wth CH2Cl 2/ MeCH

%tloxys &%O%B#Vg‘ 68 |o Qtrem5'v' 'Q\WBI @@O@ n(a%s @Eé&%ﬁj{e@ry I\/Ifeltmg point was

enzoic acid ) COfT'pOUI’]

g Z@@ KoN@S" dhisaieeds ér@%s%nd)ékeeur%brrec?t@dm
006/ 125 PCT/ CA2006/ 800484 EXAMPLE 16 Synt hesi s of

4 or 5- Am no- 2-hydr oxy-benzoic acid anhydride with

SuNMR {(mMao)h 8 7.0vorio 2R -8 ClaHb-etthig, PHBSt &F (s( 4)1), 7.85 (s, 1H),
[ Conpound of Formula XXXI11] OH OH G Bu COCH COCH

00!, 2tH) - 134 utGHY): di car bonat e | sobut ene H2N

Triethylam ne HW |12SO4 HNC Boc Boc 4- or 5-am no

%L@}%}/{LL@AS&@N . Q;,_E/@re;@lsﬁhhzmmma 7; 1288 PR 1 Crsae,

158.8; 165.4; 173.2; 189.7; 216.2
MS (El), m/e 362 (M™);
m.p.: 93-95°C.
EXAMPLE 18

5-Amino-2-hydroxy-benzoic acid 4-thiocarbamoyl-phenyl ester

[Referred to hereonin as Compound XXVII]

NH, * CF:COOH

Thin layer chromatography was performed on Macherey-Nagel silica gel 50
plates with fluorescent indicator and the plates were visualized with UV light (254 nm).

Kieselgel 60 was used for column chromatography. All synthetic reagents were

80



4 Boc 3 Synthesis of 4- or
5-tert-But oxycarbonyl am no- 2- hydr oxy- benzoic acid (1)
waeooshzs2e®l uti on of 5-am no salicylic acid (10POr/aneioy/000484
in 25 nL of dioxane and 12.5 nlL of water,
ptirchasdyy | feorh nine( 1BdilchaBiighla dFteenacalt €oripany | adfl c amebonegesl  without
(15.0 mmol) were added with stirring at 0OC for 1/2 h.
pltiicatieactoloentsiwerelrealyiical seagare @radechahigban pyrityfamd Rdre used as
h at roomtenperature. After evaporation of the
semplieanBolu8dhHEErd dbedrbyemids,SGudatetla ducpi Rilde taaaper was utilized
residue. The precipitate is filtered, washed with
fovahe reraovh! df tredsolvaie i esdudu & hevat utto sedederervaaifistl | speatroscopically
gel open colum and eluted with CH2Cl 2/ MeOH 77 WD
bR PRGHA 2620BRPEH CAX0UE. 08084 wére/ réyordbd @m VitviiarhMércuoy Pius 400
5-tert-But oxycarbonyl am no- 2- hydr oxy- benzoic acid (1)
inseameahtSuaced W80 reeyidet d) DVEYDL s fdloafingdlabloreviations are used to
5-tert-But oxycarbonyl am no-2- tert-butoxy-benzoic acid

d€&2oribeGeuarasHitbrisl when lappboprians: )s, (shrayhat), dHRBOBILE. Ohemical shifts are
mmol ), and DCM (100 m -) were stirred under

réfs @Bty MRS aamtdrhapsthnddror Masé spéctiat of thBeyatiadize@broducts were
was washed with cold 10% NaHCO3 (2 x 100 ni) and

Bribmeed 480 pPidyeddBice(steNaRBOShoaNHagy apait@hestry. TWeiting point was
peEHOL : .

resi due was dissolved in 1:1 MeOH CCl4 (400 ni),
JURSHRE I Wsing RbRSr Ho@@&g@ta)ppaﬁﬁﬂs and@e exbfrastegd W th

1:1 MeOH water (2 x 200 nmL). The extract was dried

(Na2SO4) and evaporated to a white solid (2), which
'MASVIREOMGT A 7.88 dd byH)DEM1 (aezAne. 8%, Yy Bl7d)(d, 1H), 7.97 (d, 1H),
Synthesis of 4 or 5-Am no-2-hydroxy-benzoic acid
oHWANHAe oW1t (B, ML) tio 26 (&COH); mono- (2- mer capt o- et hyl )

ester (4) To the solution of 4- or

5-tert-But oxycarbonyl am no-2-tert-but oxy-benzoic acid
TRINMRIDMSDOR! J11i4m, 501918, of2.dj neehy Hberrereods, 18%0C 152.1, 157.7,
(3.3 mmol ) was added with stirring at

165.9, 189.7, 199.7

MS (El), m/e 289 (M*);

m.p.: 193-195°C.
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00 Cfor 1 h. To the reaction m xture, sulfuric acid

nmono- (2- mercapto-ethyl) ester (3.0 mmol) was added
w@pa6dri2eF ed nmechanically for 3 h at 0 C and 72CTICAR006/000484

room tenperature. After filtration, the filtrate was

TestimpobCevhpondds r educed pressure to renpve the

solvent. The oily residue thus obtai ned was di ssol ved

in ethyl acetate; the organic |ayers were washed with
brine, dried on anhydrou MBLE T3 | tered and the

sol vent evaporated. The crude internediate (3) vvas

treated with a solution of TFA (409 in CH2Cl?2

Dpsg-Rarging SFuAY ohahvidsptye@migodirngeH %‘EJFMO‘{SWG’XPZBH b1s2ld'th'°"
a crude residue. The residue was | oaded on a silica

gel open corXlirhhemy ester Ryfrpeplprider{SompawdXXErp) |

fromwhich 4 or 5-Am no-2-hydroxy-benzoic acid
anhydride with 7d8nidBSbElucesCglitidn Miee006/ 000484
sul furic acid nono-(2-nercapto-ethyl) ester (4), . _
comfbuﬁa”%rdF@Wﬁﬂ”&efb@dXIaﬂlma‘vaSOdebb‘?falcﬁ@tﬂi (rsicegl by intracolonic
ield). Characterization of Conpounds EXAVPLE 17
%niA‘mtrﬁ@org qﬁ@ﬁ@%ymﬁ@hg@e@eaﬁl@mc acid (TNBS) to mice is used in the
4-(5-thioxo-5H[1, 2]dithiol- - phenyl ester
fo[lpuaing rexaepteo A ﬂ@iﬁ'%ﬂé@ﬁﬁipm@@ @%@%@Wp pgblighed@dantucci et
OOS NH2 - CF3COCH Thin |ayer chromatography was
alp é20053) nedstorernierclogy l2ANEEFTM 8id iig dngsporB®d herein by reference.

Briefly, 6-8 week old Balb/c mice were given TNBS intracolonically at a dose of 1.5 mg
in 0.1 mL of 30% ethanol. The mice were randomized to the various treatment groups
(n=6 per group). Beginning one hour later and continuing every 12 h for 5 days, the
mice were treated orally with vehicle (1% carboxymethyiceliulose (CMC)), 5-ASA
(mesalamine) (25, 50 or 75 mg/kg) or with equimolar doses of 2-hydroxy-5-amino-
benzoic acid 4-(thioxo-5H-[1,2]dithiol-3-yl)-phenyl ester hydrochloride (Compound
XXXV) (130 mg/kg), or with 66% (100 mg/kg), 50% (66 mg/kg) and 25% (33 mg/kg) of
that dose. The mice were evaluated (blindly) on the final day of the study for the
presence of diarrhea and fecal occult blood, and their body weights were measured. A
"disease activity score" was calculated based on these data (0 to 4 scale, as outlined in
the paper cited above). After sacrifice, a sample of the colon was excised for
measurement of myeloperoxidase (MPQO) activity, as a marker of granulocyte infiltration.

All results were compared to those obtained with healthy mice as well.



plates with fluorescent indicator and the plates were
visualized with UV light (254 nm. Kieselgel TM 60 was
w@e®d/ 123205 col unm chr omat ogr aphy. Al | synt het i cCPCEay2106/000484
were purchased fromthe Al drich-Si gna Chem cal .
Conpdeyresuits igsrtee diseasaiacidiitscofpupnd MR iashvitysyeva@ipped in FIG. 1
were anal ytical reagent grade or higher purity and .
aveéGuskdrespectvappl ifdd. 1Sehows ohat e f X Mewas superior to
Na2SO4 and a Buchi TM R-1 14 rotavapor was utilized
meealamine irenesitgindothet Retivip| sgerft 8t ieaURRIdo dosRfe of 50 mg/kg and 75
structures were verified spectroscopically by proton .
mgiHgNIViRrled aB3XDOMNRN FEpise Er &P%a@lvrtw@ﬁ&ﬂﬂfmn%mmwed (almost in
Mercury Plus 400 instrunent. Spectra were recorded in
hdyBCtheThighdsdldoeed tegteabbr evi ati ons are used to
descri be peak patterns when appropriate: s (singlet),
d (doublet). Chemical shifts are referred to Me4Si as
i nternal standard. Mass spectra of the synthesized
products were 79 WO 2006XA¥PBE J0CT/ CA2006/ 000484
perfornmed on Appl ayed Bi osystenilfM APl 2000 nass
spectronetry. Melting point was determ ned using a )
Qaoipanisiv bbPissasgdciiviyindersanth PO Activity of Eenapoung XXXV with
NVR (DMSO) b 7.07 (d, 2H), 7.38 (d, 2H), 7.46 (d, 2H),
B-K9A((Blesalariney ABhe $ADT-Q4)) Alogepand @, Mixkgre affMigsalamine and
-OH); 13C NWR (DVSO) 6 114.6; 119.6; 123.9; 127.7,
128.7; 129.4; 129.8; 136. 1;A06OH; 158.8; 165. 4;
173.2; 189.7; 216.2 M5 (El), me 362 (M{); mp.:
93-95C. EXAMPLE 18 5- Am no- 2- hydr oxy-benzoic acid
4-t hi ocar banoyl - phenyl ester [Referred to hereonin as
Conpragumes Xdhd ¥ show the Disease Activity Index and MPO activity, respectively,

using the same experimental animal model of colitis as described above, in which
Compound XXXV (130 mg/kg) was compared to equimolar doses of its two
constituents, mesalamine (50 mg/kg) and 5-p-hydroxyphenyl-1,2-dithione-3-thione
(ADT-OH) (80 mg/kg), and a mixture of mesalamine (50 mg/kg) and ADT-OH (80
mg/kg). *p<0.05 versus the vehicle-treated group. Each group consisted of at least 5
rats.

Figure 3 shows that Compound XXXV is almost twice as effective as either
mesalamine alone, ADT-OH alone or a mixture of mesalamine and ADT-OH in reducing
disease symptoms. Further, Figure 4 shows that Compound XXXV significantly
reduced inflammation as indicated by the reduction in granulocyte infiltration (reduced

MPO activity).
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Chem cal Conpany and were used wi thout purification.
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The structures were verified spectroscopically by
proton 'H NVR and 13C-NMR  Spectra were recorded on

v Mer P t :
o E20uES s RO % Bish e AR 54 BRS SiSnaagy, using
the 3P SXOETMEP L LT S SO Q3 oo LR i vey b WP pormpound

4Si as internal standard. Mass s ectra of the
xgwf’ﬁ@ FRYKPr S CemMpared t%e?‘ﬂ%’f”ﬁ%ﬂ PeRp of a'§ﬁe&W° constituents,

Bi osyst em API 2000 mass, spectronetr ol nt ,
e CXakE oS g A @(&fh %t}enﬁaw%t@g%%% &94@ ) apgsalamine
are uncorrected "H N d, 1 31

alpge ( p{)mg/-}xgg@ngsél Fﬁra_balon? J,z?@ r@g/kgj WOO% gorsLa, t‘ng \(.q)mcle -treated
9.55 (s, NH2), 9.91 (s, NH2), 10.25 (s, -OH); 13C NW\R
gremwsé)achmowwn&f@@ atiepstaratspn 7, 129.2, 129.5,

138.1, 152.1, 157.7, 165.9, 189.7, 199.7
Figure 5 shows that Compound XXVIi is almost three times as effective as either

mesalamine alone, 4-HTB alone or a mixture of mesalamine and 4-HTB in reducing
disease symptoms. Further, Figure 6 shows that Compound XXVII significantly reduced
inflammation as indicated by the reduction in granulocyte infiltration (reduced MPO

activity).

EXAMPLE 22
Effects of Mesalamine and Compound XXXV in TNBS-induced Colitis in Mice
The same model was used as described above. In this example, the effects of
mesalamine (50 mg/kg) were compared to those of equimolar doses of Compound

XXXV. In addition to measuring the severity of colitis by measuring disease activity
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M5 (El), me 289 (M+); mp.: 193-195C. 81 WO
2006/ 125295 PCT/ CA2006/ 000484 Testing of Conpounds
wEXAMPLE919 Dose- Rangi ng St udy of PCT/CA2006/000484
2- hydr oxy- 5- am no- benzoi c acid
sebré taht AR Hietiyity, H3slies hien® praepsgd ioh arepsuiesiast of a number of genes
hydr ochl ori de (Conpound XXXV) In TNBS-1nduced Colitis
fdrmflﬂlrmnatArysttyawkikdear@k@eePﬁ medairs.ani mal nodel of
colitis induced by intracolonic admnistration of
2, 4, 16-ariiculdrr otz exprestio hinceadi tdmMOTNBE) 0419 fagteralpia (TNF-a),
used inthe follow ng exanple. A detailed description
ireéridrbh Sanpae!(Ifag), elenicputdrieskied|1()Sart e di-18t IL-aR.p40, RANTES,
(2003) Gastroenterol ogy 124:1381-94) and is
c'yé? é@@ﬁﬁee@db@)[ﬂdbj@& eehR@neendoBiligfitic Ride syediase (eNOS),

al b/c mce were given TNBS intracolonically at a

ag@slﬁd&glblé RONGNOS) Rad MbadfredA ebbamel. inThealEcEeet al. (1999)

were random zed to the various treatnent groups (n=6

d%%fro@ﬁt@}‘ﬂ?c)gy ‘ﬁ%}SS‘ﬂ'SBQ lﬁé&p@@wd habRIbyaBfbréiet | nui ng
every for 5 days, the mce were treated orally

W' t hs?{@f r% %r%é’-%’aﬁ@éﬁ%ﬁf g%ﬁthr&%l ENAI@S&&NQWP)F-P@‘R?\%S used to

50 or or wth equinol ar

d%%?,fs Al @Eé(f[ :moleP tlp(?) Zﬁ%}rﬁc&%' deytokine/chemokine/enzyme.

I 0OXO0- enyl ester

% E?%}W :?—Ehés%g%wg %Fﬁ%% d'a%'gD % gge%/s‘%é rhousekeepmg

gtﬂqﬁlfog ay %%Q?re%lgﬁd)g@. ?OQM%H%?GO&FHI' nldérye) (fq)]ar e, the ratio of

he"s r the presence of

tlﬁgg@gﬁf iori&ct'ﬁ . €91e t r{ﬁle %mf)hf'cakt)fm%f m'P@ﬂ iuﬁx%sgsgn of each is

score” was cal

me%ssﬁgedo by pe or?mrggaagnét%me?ry &e&fé)e\wasa&tgwah! r@&nbgrisons were then

made between the relative amplification (expression) of the target gene in tissues for
the treatment groups in comparison to the expression in tissues from healthy controls.
Thus, the data shown in Figures 7-14 represent the relative expression of the target
gene (normalized to GAPDH expression) as a ratio to the expression in healthy
controls.

With reference to Figures 7-14, it is noteworthy that Compound XXXV was
superior to mesalamine in every endpoint. [t is particularly interesting that Compound
XXXV suppressed expression of mRNA for several pro-inflammatory cytokines and

chemokines that have been implicated in the pathogenesis of inflammatory bowel
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t he paper cited above). After sacrifice, a sanple of
the col on was excised for neasurenent of
wonp®@bopesdxi dase (MPO) activity, as a marker 0PCT/CA2006/000484

granul ocyte infiltration,  All results were conpared
diaRSeho G al GRBPIUTChXREH) iyt LPEESS PFesSi iplL 10 MANA,
2006/ 125295 PCT/ CA2006/ 000484 The results for the
whighs Bazyearttinflamptay 6v1eKaRd MPO activity are shown in
FIG 1 and FIG 2, respectively. FIG ho t
CompHANS00RPIRAINSDERY SHPRIGSSSHUEID BRI A1 GRUETRYA. COX-
the activity score at equinol ar doses of 50 ng/kg and | .
1 7260 GigKiyareFaVNE 10 420 SHEIRS'S R PTeRARSIneTGE s iipgorant in
was significantly reduced (alnmpst in half t he
infargmesien.dossther.e P@QPU@M&L\@@@ Wﬁgo%{\@% G PR MRNA.
Activity Index and MPO Activity of Conpound XXXV wth
Bah aSI0$ Red NQRiNAEy bapnimplicaladil diapasasidne Shiragt
M xture of Mesal amine and ADT-OH Figures 3 and 4 show
the Di sease Activity Index and MPO activity,
respectively, using the sane experinental ani nmal
nmodel of colitis as descEXM@PEBaEde, in which
Conpound XXXV (130 ng/ kg) was conpared to equi nol ar o
dosarisbniaf $he kifectopkEompeHnd XXRek verans ddesataming iognhibiting
and 5- p- hydroxyphenyl -1, 2-di t hi one- 3-t hi one ADT- OH)
(80 ny/ kg) Yiahilty @f MTx22uHemeh GrlonlGanoes Cells /adflikg) and
ADT-OH (80 ng/kg). *p<0.05 versus the vehicle-treated
group. Each group consisted of at least 5 rats.
Fi guiB28 eiipwkereharowaolpenlivie Xsg slandaido@ethogsce The cells were

effective as either nesal am ne al one, ADT-COH al one or ,
exposesttiavehigh (RMSD)amesalagiie anFompeuid X&feilRncentrations ranging

from 0.1 to 10 uM were tested, with each concentration tested in 6 wells. At the end of
72 h of exposure to the test drugs, cell viability was measured using the MTT [3-(4,5-
dimethylthiaxol-2-yl)-2,5-diphenyltetrazolium bromide] assay (Carmichael et al. (1978)
Cancer Res. 47, 936-942), incorporated herein by reference. Cell viability rates were
calculated as a percent of the vehicle (DMSO)-treated cells and results are given in

Table 1.
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di sease synptons. Further, Figure 4 shows that
Conmpound XXXV significantly reduced inflamuation as
w0 paboaz2exl by the reduction in granul ocyte i nfPCT/CARI06/00484
(reduced MPO activity). 83 V\D 2006/ 125295
PCT/ CA2006/ 000484 EXAMPLE Pablednpari son of Di sease
Activity Index and MPO Activity of 5-Am no-2-(4-
t hi ocar banoyl - phenoxyc@ppeentratigns wdhzoi ¢ aci d
(Conmpound XXVII1) Figures 6 and 7 show the Disease
DAgi i vity Index and 8RO respectively, using the d8nme
experinental |aninmal nodel of colitis as described
veBaweind N whijlch €orpaund XXVI 101X003rey/ kg) wesst.1 3.2
conpared to equi nol ar doses|of its two constituents,
pRal am ne” (50 ngglka)2.end 41 hyagraxyely-obenzanygde + 1.9+
(4 HTB) (50 ngy/kg), nesalam ne alone (50|ng/kg) and
<E‘ TPB \RrQRanE P ARIKBe-tre2iRdyr&p éé@ﬁfél&nbbﬂrationg
vehicle-treated group. Each group consisted of at
|l east 5 rats. Figure 5 shows that Conmpound XXVII is
alnost three tinmes as effective as either nesal am ne
al one, 4-HTB al one or a ngxhmpeEod4 mesal am ne and
4-HTB in reducing di sease synptons. Further, Figure 6
C%?\?;}f\ﬁf iddHbt HNERL Opédrg;f‘)(f()(q%%&'s M%QHFE%’me in a Rat Model

tron as |nd| cated by the reduction in
granul ocyte infiltrali\aocdiafPuirasertERioRCtivity).
EXAMPLE 22 Effects g‘% I\/e%a amgne arndﬁé%npound XXXV i n
TNBS- | nduced Colitis in Mce The sane nodel was used

as dgsgf| | %p‘%é%era'I %aﬁhbérc@ﬁtﬁf@'aepretaiﬁlcﬁf fn%‘de‘i Rfirritable bowel
nmesal am ne (50 ng/kg) were conpared to those of

sGIHLAR! fhs 4958 Ok CRIMAYBRample. Rats (male, Wistar, 200-250 g, obtained

from Charles River, Monza, ltaly), were housed in plastic cages and maintained under
controlled conditions with 12-hours light/dark cycle with lights on at 7.00 AM. Tap water
and standard laboratory chow were freely available. Before experiments, rats were
individually trained by spending 2-3 hours per day in a plexiglass cage for 2-3 days. It
allowed them to adjust to a movement-restriction environment. Food was withheld for
12 hours before colorectal distension (CRD) recording were performed. Experiments
were performed in awake rats and were conducted in a blind manner in that the
observer was not aware of the identity of drug administered to each animal.

In the testing day, rats were sedated with ether inhalation and a 2 cm long latex
balloon was inserted intrarectally 2 cm from the anal verge and fixed at the base of the

tail. The balloon was connected via a double-barreled cannula to a pressure transducer

87



XXXV. In addition to neasuring the severity of colitis
by neasuring di sease activity 84 W 2006/ 125295
WERN6TE2006/ 000484 score and MPO activity, tiBGUER2006/000484
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donteBP)c! Biecaith redriTe! SYark S afiisSonas BN in increment of 0.4
mPBSER T SYhrLSE an S Baleh 18 2CHEHS g GOpipe meastrament of ne
perform ng densitonetry on %el S) was obt ai ned. .
CHNMpPFEBRE R PREFPIPMIETHEISIRESINE heeTeeferaalrdl twice for each
_anplification (expression) of the target gene in
intansdy @8ddgta for kach paigianisre gyiaped ion apalypiar ikash andmahenderwent
expression in tissues fromhealthy controls. Thus,
a dpHblgate] CEKditn iTWeRlYgmiredesTafies tP%éFSé:?éﬁ‘t’qu(?eOfr%ﬁ‘Bt(p\ﬂeml-'1 6 ml
expression of the target gene (normalized to GAPDH
walepr 549SoNFreaddrRinisees iRiaRaEoNSRY €45 afd Pnsaseaf tsey of CRD was
controls. Wth reference to Figures 7-14, it is
peitrERsk t Bphaiaral (RAPIBSREI AXDOO/ th§rst stigelhpotecopd set of CRD were

nmesal amine in every endpoint. It is particularly
agseeee@and pgmpargt. Conpound

Behavioral response to CRD was assessed by measuring the abdominal
withdrawal reflex (AWR) using a semiquantitative score (1). The AWR is an involuntary
motor reflex similar to the visceromotor reflex, but it has the great advantage that, in
contrast to the latter, it does not require abdominal surgery to implant recording
electrodes and wires in the abdominal muscle wall which may cause additional
sensitization (see Ness, T.J. and Gebhart, G.F. (1990) Pain 41:167-234, incorporated

herein by reference).
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viability was nmeasured usi n%; the MIT [ 3-(4, 5-
thei o yalt the aaksiomzery off- hesplalipmangnd @(&de@z |ﬁ><zrﬁ$5m0@ﬁﬁ deja severe
assay (Carmchael et al. (1978) Cancer Res.
c@ﬁ@cgmpf thengloqrainal mysele reanifenipdr @@@h@r@hlr@eamd the lifting of the
viability rates were «calculated as a percent of the
abade end pivBOpetvicesitusiirespnd saivtdmesul ts are given in
Table 1. 86 WO 2006/ 125295 PCT/ CA2006/ 000484
The effects of mesalamine and Compound XXXV on colonic compliance and
sensitivity were determined using a total of 8 fasting rats. To investigate whether the
administration of mesalamine and Compound XXXV could revert pain induced by CRD,
after the first sequence of CRD, 4 rats were treated with mesalamine at the dose of 100
mg/kg i.p. or Compound XXXV at the dose of 100 mg/kg i.p., after which a second set of
CRD was repeated. Results from these experiments are shown in Figures 15(a) and
(b).
To determine the effect of mesalamine or Compound XXXV on colonic smooth
muscle, the compliance of the colo-rectum during CRD was obtained from intracolo-

rectal volume and pressure and expressed as ml/mmHg. These results are shown in

Figures 16(a) and (b).
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Table 1 Concentrations (M Drug 0.1 1 10 Mesal am ne
103.8 2.5 101.2 3.5 91.1 3.2 XXXV 88.4 2.9** 87.3
WQ2®6M252% 6 1.9** **p<0.01 versus the PCT/CA2006/000484
nmesal am ne-treated group (same concentration) EXAI\/PLE
24 Conparison of the Effects of Conpound XXXV versu
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used in the follow ng exanple. Rats (male, Wstar,
ArR@8s02ERe@probhbitiyrie daluby oeChitel 8% R eansidusez aignificant.
Italy), were housed in plastic cages and maintained
undefgureonts(a) laed Gpnshidwi dnast @iotipoliRd hEXIXY isi gire deffdctive than
cycle with lights on at 7.00 AM Tap water and
m&4 e et ahalvenialep iryrecihong wisceral peiel iy resranbabs eoloBetad distension.
experinments, rats were individually trained by
FLﬁW@ﬂd’B@ﬁp@urﬁj X0XV Supesssilitly réducad pitexegblgsessstages grown in Figure
2-3 days. It allowed themto adjust to a
igpvenent -restriction environment. Food was wi thheld
for 12 hours before col orectal distension (CRD)
I eCaihdisNCongictinp e oV MedichExge mistehten shewe tpendwer riective anti-
in awake rats and were conducted in a blind manner in
mﬂah%afcﬂ? a@RAET e syi@ap iMokeAangr earfust inflamdeoint yooditions of the
drug administered to each animal. In the testing day,

al{n?éﬁar’ﬂye&e?ct S@sdﬁlbﬁ?@s%r‘idﬁoﬁhlf‘@stﬂomf@étmhl @isoraas such asrirritable bowel
ong latex balloon was inserted intrarectally 2 cm

dhg LiaV @fgetranthré i onachcdrizebeppamesabdt Visceral nociception
S’{”Qﬁﬁ‘ Théseﬁk%g ‘aoon was connected via a doubl e-barrel ed

(WA WitholiPaoPpRpFHE trilahanatbrger 87

EXAMPLE 25
Compound XXXV and Compound XXVIi Pain Perception Scores

With or Without Glibenclamide

A rat model of visceral pain perception as described above was used to compare
pain perception scores for both Compound XXXV and Compound XXVIi with or without
glibenclamide, an inhibitor of ATP-sensitive K™ (Katp) channels.

Figure 17 shows the pain perception score in response to 0.8 mL of colorectal
distention in groups of rats (at least 5 per group) treated with vehicle, mesalamine (100

mg/kg), Compound XXXV (100 mg/kg) or Compound XXVII (100 mg/kg). Both
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nmonitoring the rectal pressure by a conputer (PowerLab
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anal ysis. Each animal underwent a double set of CRD.
Twenty minutes after the first sequence of CRD (0.4

m-1.6 mM water), drugs ni stered

intraperitoneally (i. éﬁ%ﬁgﬁg ond set of CRD was
per f ormed. Behavi or al responses duri St a
DenarsinonpidcemppuTatsXar Brd bomuating Syl Baip Eekesbtion Scores
Behavi oral response to CRD was assessed by neasuring

the abdoni nal  wi t hdr andYith MesgieMiagR) using a

sem quantitative score (1). The AWR is an involuntary

notor reflex simlar to the visceronotor reflex, but

it has the great advantage that, in contrast to the

| at tiEigyrei 19 dhewsnESUlE HONT aNaBRsHeal usinggitey see pain model as
i nplant recording electrodes and wires in the

dabatived mabveru$be effaets of hateenimih @aﬁﬁ@@r@aau(w mﬁ{m) were compared
sensitization (see Ness, T.J. and Gebhart, % %
tPtieneffEtis 6i7e @8aolar noseh Soatpernd KM h13@ym%<ﬂér/éﬁ &H (80 mg/kg),

Compound XXVII (100 mg/kg) and 4-HTB (50 mg/kg). Only Compound XXXV and
Compound XXV significantly reduced pain perception (*p<0.05) when compared to the

vehicle-treated group.

EXAMPLE 27
Effects of Compounds XXXV and XXVIl on Leukocyte Adherence to the Vascular

Endothelium In Vivo
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conpliance and sensitivity were determ ned usin
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adm ni strati on of nesal am ne and Conpound XXXV c

kapé\adr37°pannd ithel ieesenisyy ORD, surgriused t(Hlh piaFrged %@J'é?ﬂ?ée -buffered
of CRD, 4 rats were treated with nesal anmine at the

satios €pbif 7.#D0 Amigirrygtal .npicroseorBo Mikem #25085) andr e 1d qyepiece were
of 100 ng/kg i.p., after which a second set of CRD

ussRiStor @peatscitie rResantdrie rhicaomirtleen. eRpgrdapiiatysveautessiitwdiameters
in Figures 15(a) and (b). To determi ne the effect of

rafig®al festh 120 to OGO PeEun delXotsY fomnthe alhuayl A sideotamerusoleted on the
the conpliance of the colo-rectum during CRD was

mRPERIoP8 o Pha s idr @@%I%OO@E%@#CM@'M&HH@@@ dMtESSHoitor, and the
and expressed as ese results are shown in
images were recorded for playback analysis using a videocassette recorder. Images of
the mesenteric microcirculation were recorded 5 minutes prior to aspirin administration
(baseline), at the time of aspirin administration (time 0-5) and every 15 minutes for 60
minutes. Leukocyte adherence was blindly quantified from videotaped images of the
vessels made over 5-min periods as the number of leukocytes that remained stationary
along the vessel wall for 30 s or more (expressed per 100 um venule length). Groups of
rats (at least 5 in each) were pretreated with Compound XXXV (130 mg/kg), Compound

XXVII (100 mg/kg), mesalamine (50 mg/kg), or vehicle 60 min prior to aspirin (or

vehicle) administration. These drugs were given intragastrically. In some experiments,
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Figures 16(a) and (b). 89 WD 2006/ 125295

PCT/ CA2006/ 000484 AlIl data are presented as the nean
WoRMb/12620% sanpl e sizes of 4 rats/group; statiBCT/Cak006/0004384

conpari son of paired data was perforned by the

a}(!p ﬁ@r)léggjeﬁfegnmhrﬁlménf:lggﬁ;ie N0 & %C'i Bhegk RERRRPIZD t¥n prior to

l'ess was co srder ed significant.

ag,#]?,ysrtg%ogr%fﬂ)esgggmég% nghow t hat Conpound XXXV is nore

ective am ne (and vehicle) in reducing

vi Scﬁéﬁ'rle g‘%ﬂoWQCguix%@%%hér%n%"l@rr&goﬁée & ﬂtr%@%‘sﬁ%e -administration

Furth npoun successfully reduced
e I re, T
oL SRR ety EAT B BBy e st

?R} §§5 VGe Pk obisQNF?WBQrﬁ’as@ﬁﬁé :ﬁ;lehéfd *p§<ou(§§ H|'su'snthe vehicle +

I ng varil ous ammat ory condi ti ons of

TR Yo RSB SEyRBo 958 0ot mgggine, e
tqeﬁagsl%rgg]nggugé/ds |Rgr%§1|F§1n lghlgo tMer%rﬁ Qﬁlﬁeﬂg\hﬁﬁﬁ%ﬁ?%ng)@d not affect

visceral nocClce

Ieg% hgrﬁ% I nt| ﬁ‘? %tn:%)?%)!f? E?ﬁfe‘:vlg\rl?gg@gdre% %Bﬂr@%\écj leukocyte
g\éqtreg(gqt &I bepm @%Iafjeéﬁdgﬁotﬁfgomlsthg V' Sﬁgétgﬁﬁpt% mesalamine plus
Mol SR G TATGE SeTRBILe a%fé@e Pt g, Clfiround 00xv or

[ nh| bi ATP-sensitive K+ (KATP) channels. Figure
agpina e?ﬁ%‘kﬁﬁYtﬂaEE?r@QB?l on score in response to 0.8

nmL of colaorectal . distention i P rat Eﬁ‘
caskiagendd.r o)1 nedksuEneeRodaRy dos el dipeperiod of the
100
e)((penment (minutes 60-65). This graph illustrates the ability of Compound XXXV and
Compound XXVII to suppress aspirin-induced leukocyte adherence, and the ability of

glibenclamide pretreatment to reverse this inhibitor effect on leukocyte adherence.

EXAMPLE 28
Generation of H,S by 5-Amino-2-hydroxy-benzoic acid 4-(5-thioxo-5H-[1,2]dithiol-
3-yl)-phenyl ester (Compound XXXV) and 4- or 5-Amino-2-(4-thiocarbamoyl-

phenoxycarbonyloxy)-benzoic acid (referred to as Compound XXVII)

Two compounds were tested, Compound XXXV and Compound XXV, for
H:.S generation under three different conditions. Concentrations of H,S that were
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ng/ kg), Conmpound XXXV (100 ng/kg) or Conmpound XXVI I

(100 ng/kg). Both 90 WD 2006/ 125295 PCT/ CA2006/ 000484
w@omwpaaes XXXV and XXVI1 significantly reducedPChEApE@GN00484

perception (*p<0.05 versus the vehicle-treated

it Qidiic f et
98%9 HE il T SRR R ool o s e ploasing

' t
[ benc% gh()f%ﬁV ;?x\gf ?ﬁg g)goAﬁ]{'ﬁd g o eﬁ 2] Wtﬂl(ﬂe 3-thione, the

Hg%l JoRERH %Qﬁ/ ?P(ES@F)S@H@RVH%@W 4- ﬁ\fd‘réﬁ}thleéanﬁe) were also

per ceptl on | oups treated wth vehicle or

t CI
PS80 R o SRR (7 e o s

m?%;ffA;rP(l@e\pﬁé 'tig Lﬁogﬁgp\)/ascr}?@%@r h&%ﬁygﬁéezgnd m ) when the

on o XXXV and Conpound XXVI |
coEanr Bﬁ?tvl/%nln &' f2r n rﬁcﬁ)ewgl%aﬂo@gt‘hﬁﬁmﬁh% ?nhlt%to?rlﬁ stathlomne v-

rom an experiment usi'ng the sanme pai n nodel

yfR2 (B ‘?ﬁcrbﬁ’?gﬁ%’n@%?@% %M)echés&l{;? A ik Pfi‘fghﬁé 13. *p<0.05

am ne conpare to the effects of

COH;E)/aﬁer%) t%?e%&?seq}W?q/(ef@%/ ﬁg&%o) (If@%'vlieﬁ_sgx-g(gé &ﬁ%spondmg
,hgﬁ %t‘%%‘f‘%’y T edgﬁ%%ﬁpgglgcfgm%v{%W$S determined using
th%]sgrg%trrggcg%)ro % scnﬁ%g p%g&vtsr n@%%?%f)@%%mkﬁel%?f 25: 388-395,

chodch?r% e ﬁerte% tgyh%fe\{gﬁg le Fwo %nggnhgésak)%é&o}{ %&tﬁé‘ was introduced

in the reactor. The mixture contained 1 mM L-cysteine (or compound), 2 mM pyridoxal
5-phosphate, 100 mM potassium phosphate buffer (pH=7.4). A constant stream of
nitrogen was passed through the mixture via gas-inlet capillary. Reactions were
initiated by transferring the tubes from ice bath to a 37°C water bath. The stream of
nitrogen carried the sulfide acid in the second reactor containing 4ml of sulfide anti-
oxidant buffer (SAOB) solution, consisting of 2M KOH, 1M salicylic acid and 0.22M
ascorbic acid at pH 12.8[5]. After incubating at 37°C for 90 minutes, 1ml of 10%
trichloroacetic acid solution was added to mixture to stop the reaction. The remainder
H,S in the mixture was carried out via nitrogen stream by other 60 minutes of incubation
at 37°C. The concentration of sulfide in SAOB solution was measured with a sulfide
sensitive electrode (Model S616 82‘/,1\9+ electrode, Orion Research, Beverly, MA, USA.

For studies in which the test compounds were incubated in liver homogenate, 100-
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WD 2006/ 125295 PCT/ CA2006/ 000484 Leukocyt e adherence
was studied using intravital mcroscopy, as described

w0 pooda2dd previously (Wallace et al., (1993) POT/CA2006/000484
Physiol. 265: 993-998, incorporated hereto by

é@{ﬂgrﬁﬁn%@%ﬂﬁa Ve SRS RRRELRTER 1 RSP RA TR proten
N A A
1Beively ol BBlePBir 2o t“fﬁ%gﬁ AL silogt enates for smin
ARG th%?%zr%f@%@éy D IR oSS HRaS m. (ros0)

t [ ti f -

iepobutr o ELBEBD ool SRR ASSLEID L Sl cocrece
mninmze dration. erature of the

Midaohay: 25388 S e Pa et s E R HELTEery vas

superfused wi th warnmed bi carbonat e-b ere

(pH Theryesuybs ?W\am"?&ur%%ra‘é%ﬁb *zaM B AGH ¢ dggjvatives of the
and a x10 eyepiece were used to 0
PrAsSEhiwPNOTRRY. ol RETFHR" SIOMRSEH- qungrnggm'j’faé% the following

with dianmeters ranging from20 to 40 mwere sel ected
degncitip@iugsudy. A video canmera mounted on the
m croscope (Panasoni cTM digital 5000) projected the

| Mage TRk QefvATRBS teleascaliss shehtandtagsinigitier); edurdiediesirable for a
for playback anal ysis using a videocassette recorder.

| magepical effddith tRRSRAL ahe H Bt ele2gingatbiatidsomoner DT-OH and 4-HTB,
recorded 5 mnutes prior to aspirin adm nistration

(basghd DRYstefte didBot reBsOkigafRhA MuSARRBMINSLBA&BH @RIy in buffer;
(time 0-5) and every 15 n1nutes for 60 mnutes.

Leuk dh nd fied
Vi det AbeRFRRaY o eheey Rt e iy

periods as the nunber of Ieukocytes that remai ned
st at BoTaeyeleab@nfH$ &omesse|5-NaAldefivatived (sther theor4 or 5- amino-2-
(expressed per 100 mvenule length). Goups of rats
(at hedreky-benzvicach) anbydrider efithe BtaetyM dybte@emp@omdula X), occurs
XXXV (130 ny/ kg), Compound XXVII (100 ng/kg),
nmesalraepaeddrb 0f g/ dogyity afrthy ého alzén 6zymeas fpr eododemous synthesis of
aspirin (or

H.S (cystathionine B-synthase and cystathionine-y-lyase). This is demonstrated

by lack of effect of an inhibitor of those enzymes (PAG; DL-propargylglycine), on
H,S generation from Compound XXXV and Compound XXVII. In contrast, the

release of H,S from L-cysteine is markedly inhibited by PAG;

4. The concentrations of H,S produced from Compound XXXV and Compound
XXVl are in the 10-20 uM range when 1 mM of the compound was used.

Concentrations of up to 5 mM mesalamine can be measured in the colonic lumen
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vehi cl e) adm nistration. These drugs were given

intragastrically. In sonme experinents, 92 WD
WQeM6N1128295 PCT/ CA2006/ 000484 rats were treaP@OdCaraob/000434

glibenclanide (10 nmg/ kg i.p.) or vehicle 30 mn prior

ﬁgﬂa eﬁgi%bé’%@% hbeRGacasReWIdsis dtLeUDRy. Wls SHaWS989; 34:
cy

| euko erence I n response to Intragastric

admighizsd B?t ' Qﬂdog%ﬁwo%@oﬁbéhtraﬂ&% the18f tefte b Hben as 160 uM
conmpounds. Aspirin markedly increased | eukocyte

adh%ﬁﬂ%ﬁv%&%% §1ﬁha/@?ﬁ@é vedighsh e FAR & dnisouRRr K2RV and XXVII

ersus the ve + vehicle group.

Pr etn%;lggéérp‘né aWcBHc&rﬁrgﬂeh%%tWe pRYSioR8kalahBe thereby minimizing

am ne,;” prevente e aspirin-indliced increase in

g??g@%%&? @%hg{ ﬁg@‘?el 34 ReRAEY.2M &8 LALGRR ] ‘Hoﬂ/@@er that when n-

erence and did not affect

: %8 @%gst% a%ﬁhé'l-#ad%ﬁ%é(\sﬁ'gf r‘g%#é%? ouREE ek %‘Fr%ula X), a lower

al so e e group treated

with [ [ m de
revgpé@ifff‘l ﬁ%h.géﬁ%?%%ﬁotpéﬁﬁéaﬁée@?'ﬂ'%@%oﬁ R %0 5

aspi rin-induced | eukocyte adherence. Figure 20 shows

t he | eukocyte adherence for the final tine period of
the experinment (m nutes 60-65). This graph
illustrates the ability ¢xgappewsd XXXV and Conpound
XXVIl to suppress aspirin-induced | eukocyte adherence,

and the abilt enc | retre to
reverse thisY ?%‘?{F[ﬂxtag* Eﬁ??@&q%%eﬁtéﬁﬂ%@?t O'Sgﬁgr ence.
EXAMPLE 28 Ceneration of H2S by
5- Artiroicliotvirdy expermesreeiveeracpatformed essentially using the protocol as
4-(5-thioxo-5H[1, 2]dithiol- 3-yl)-phenyl ester
dibosmDinrBlLcOON) etaai d(2004 pDidbeigrmunis afgiophingdaibkerbid progressive
phenoxycar bonyl oxy) - benzoic acid (referred to as
syrarEIeetd rXdftb) dessticronpaopieds tweae telsdredd Cawpdind expression.

XXXV and Compound XXVI1, for
Arterioscler Thromb Vasc Biol 24: 721-726, incorporated herein by reference. CD-1
mice were sacrificed and thoracic aorta was rapidly dissected and cleaned from fat and
connective tissue. Rings of 1.5-2 mm length were cut and mounted on isolated organ
bath (Fort 10 World Precision Instruments, USA) filled with gassed Krebs solution (95%
02+ 5% CO2) at 37°C. Changes in isometric tension were recorded with PowerLab™
data acquisition system (Ugo Basile, Italy). The composition of the Krebs solution was
as follows (mol/l): NaCl 0.118, KCl 0.0047, MgCI2 0.0012, KH2PO4 0.0012, CaCl2
0.0025, NaHCO3 0.025 and glucose 0.010. Rings were initially stretched until a resting

tension of 1.5 g was reached and allowed to equilibrate for at least 40 minutes during

which tension was adjusted, when necessary, to 1.5 g and bathing solution was
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H2S generati on under three different conditions.

Concentrations of H2S that were 93 WD 2006/ 125295
wERANbAE2006/ 000484 generated within 1 hour freoT/CAndb/000484

concentrations of L-cysteine, the H2S-rel easing

lifi¥y @ha&aRaHN preiharfE3ludHa resting tension of 1.5 g was found to
&EJ 3,/Am%o phenylf[l 2]d|th(|g(;|Ie3 i one, the S

dé'\félldr?a@b gt Rh¥ioRto Q@ﬁtﬁlﬁh’&dwmbhtra&nyﬁajents

roxyt hi obenzam de) were also neasured. H2S
rel e?ﬁ%%c%%pér?rﬁérﬂdm@@d@re shmeardardidihPDpheblbpMIRN(PE) 1 pmol/

the conpound was in buffer, (ii) when the conpound

uNHRShé rﬂeﬁ;dnéé@&vé?é”@ﬂr%ﬂ@é@le %de\(dludté M &BsdBeaxant effect of tested
compound was in the |iver honpgenate together wth an

dtgﬁ Lpidgoﬁuﬁﬁla@lyé%haérﬁﬁ‘t@ﬁ r¥s) dn)ﬁ@%@nﬁe@p\@ere performed (10nM-3mM)

propar gyl gl yci ne; esults are shown in

orﬂ:’% ﬁM}grecoﬂt?QctQé rlng Wﬂ@@ll&\@lﬂb%@ﬁp@hﬁ&se fromthe

vehi'cl e’ grou 5 versus thé correspondi ng

"honogenat e’ group. The enzymatic capacity for H2S
production was determ ned using the sanme reactor as

descri bed previously (Khan et al. (1980) M crochem J.

25: 388-395, incorporated herei Geference). Two

m of an assay reaction mX F;J,lse @: i ntroduced in the
reactor. The m xture co L-cysteine (or
compound), 2 M pyri € 5' pﬁosphate 100 mM

pot assi um phosphate buffer (pH=7.4). A constant stream

of nitrogen was passed through the m xture via

gas-inlet capillary. Reactions were initiated by

t r ansf-@gB-hRgotybienyihes 4 bit-einph @ehdiie b 4 tieuliale 3 AW ev@mt'e Reagent),
bath. The streamof nitrogen carried the sulfide acid

in the second reactor containing 4nl of sulfide anti-

oxi dant buffer (SAOB) solution, consisting of 2M KOH,
tHiddcetdnidg| NeHac itcH Eha@and Nz Wefjole ppresents katffepput no compound.
12.8[5]. After incubating at 37C for 90 m nutes, 1 m
Cafves(btested chimpooadeniete ewistrusedinipsesanas chedegtheum. To assess
m xture to stop the reaction. The remai nder H2S in
ehtahaliuat unteguigscloaulaiived contentraiomigspogen cetveetomAgp (10nM-30uM)
ot her 60 mi nutes of incubation

was performed on PE precontracted rings.

Data obtained are shown in Figure 22 and are expressed as mean + SEM. The
level of statistical significance was determined by 2-way analysis of variance (ANOVA)
followed by Bonferroni's test for multiple comparison, using the GraphPad™ software.

Figure 22 shows that the H2S releasing moieties of the present invention,
namely, Lawesson's Reagent, 4-HTB and thioacetamide, all showed significant

vasorelaxant effects, which were concentration dependent, when compared to vehicle.
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at 37C. The concentration of sulfide in SAOB sol ution
was neasured with a sulfide sensitive el ectrode

W@ Mpdar529616 S2-/ Ag+ el ectrode, Oion Resear chPCT/CA2006/000484
Beverly, MA, USA. For studies in which the test

FUHBEPOMBOSR whikatibmeuhatatlerenall tar@partabogethake,obtélfed 9hen using
WD 2006/ 125295 PCT/ CA2006/ 000484 150ng of i sol ated

NdHE ahH WS, Wwere honogenized in 1 m of ice-cold T-PER
protein extractor. The honbgenates were added to the
reaction m xture at a concentration of 10% (w/vol).
DL- propar gyl gl yci ne 2nM was i ncubated with Iiver
honogenates for 5mn at 37C prior the enzyne
reaction. Khan, S.U Mrris, GF. and H diroglou, M
(1980) Rapid estimation of sulfide in runmen and bl ood
wth a sulfide-specific ion electrode. M crochem J.
25: 388- 395, incorporated herein by reference. The
results shown in Figure 21 suggest that 4- or 5-ASA
derivatives of the present invention and, in
particul ar, Conmpound XXXV and XXVI |, have the
following distinct features: 1. The derivatives
rel ease H2S spontaneously (in buffer), which is
desirable for a topical effect in the gut. The
H2S-rel easi ng noi eti es al one, ADT-OH and 4-HTB, and
L-cysteine did not rel ease significant H2S when
i ncubated only in buffer; 2. The release of H2S i s
greater when in the presence of tissue; 3. The rel ease
of H2S from 4- or 5-ASA derivatives (other than 4- or
5- am no-2- hydroxy-benzoic acid anhydride with
N-acetyl cysteine (Fornmula X), occurs independent of
the activity of the two main enzynes for endogenous
synthesis of H2S (cystathionine f3-synthase and
cystat hionine-y-lyase). This is denonstrated by |ack
of effect of an inhibitor of those enzynes (PAG
DL- propar gyl gl yci ne), on
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H2S generati on from Conpound XXXV and Conpound XXVII.
In contrast, the release of H2S fromL-cysteine is

woragokae2ys | nhi bi ted by PAG 4. The concentr at i BOIECAL006/000484

H2S produced from Conpound XXXV and Conmpound XXVI |
are in the 10-20 uMrange when 1 mM of the conpound
was used. Concentrations of up to 5 mM nesal am ne can
be measured in the colonic lumen 95 WD 2006/ 125295
WECTLAMI006/ 000484 after patients have taken the usua
doses of this drug (Dig. Dis. Sci. 1989; 34:
1573-Ag8npo@Emtiolganeisl farsndent r at i ons of H2S can be as
much as 160 pM (Antioxid. Redox Signal. 2003; 5,
493-501). Both CompotrdRXXXV and XXVI|I ré&)ease H2S at
concentrations within the physiol ogi cal range thereby
whem m zing the chances of H2S-related toxicity. It is
under st ood, however, that when n- acetylcysteine is
Atihe H2S rel easing noi ety (conmpounds of Fornula X), a
| oner dose will be used due to the greater rel ease of
H2S from cystei ne. EXAMPLE 29 Vasorel axant Effects of
H2S Rel easi ng Mi eti es THE®WI | owi ng experinents were
performed essentially usipng the ﬁrotocol as disclosed
in Bucci, M et al. (200 Di ti c nouse angi opat hy
is linked to progressi at hetic receptor
del eti on coupl ed to an enhanged caveolin-1 expression.
Arterioscier Thronmb Vdsc,Bioll 24: 721-726,
I ncor porated herein by ence. CD-1 mce were
sacrificed and thoracig aorta was rapidly dissected
and cl eaned fromfat amd connective tissue. Rings of
1.5-2 mm |l ength were c and nounted on isol ated organ
bath (Fort 10 World Precision Instrunments, USA) filled

W th gassed Krebs solution (95%
where —N= is either at position 4 or 5,

O

C—OH

OH

X

L

—NH

where —NH is either at position 4 or 5,
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02+ 5% C02) at 37C. Changes in isonetric tension were
recorded with PowerLabTM data acquisition system (Ugo
w@a®ol1z5293 t al y) . The conposition of the Krebs BOI/GARWNI000484
was as follows (nol/1): Nad 0.118, KCI 0.0047, Myd 2
0.0012, KH2PO4 0.0012, Cad 2 0.0025, NaHCO3 0.025 and
gl ucose 0,010. Rings were initially stretched until a
resting tension of 1.5 g was reached and allowed to
equilibrate for at |east ﬂ m nutes during which
tensi on was adjusted, when!necessary, to 1.5 g and
bat hi ng solution was 96 2006/ 125295
PCT/ CA2006/ 000484 periodijcally changed. In a
prelimnary study a restj tensi®h of 1.5 g was found
to develop the optinmal nto stinmulation with
contracting agents. In{gach experinent rings were
standardi zed using L-p I rine (PE) 1 pnol/I
until the responses wer roduci bl e. To eval uate the
vasorel axant effect of?Nested conpounds, cumul ative
concentration-response curves were perforned
(1OnM 3V on PE (INM precontracted rings for the
fol | owi ng conﬁb@fﬁd&“ﬁm eﬁ@f L PESORAQ 5
2, 4- bi s(4- met hoxyphenyl ) -1, 3, 2, 4-di t hi adi phosphet ane2,
4-di sul fide (Lawesson's Reagent), thioacetam de,
O'NaHS, 4-HTB and Na2S. Vehicle represents buffer but no
compound. Curves to tested conmpounds were constructed
in presence of endotheliu To assess endothelium
integrity cunul ati ve concgntration-response curve to
Ach (10nM30/./M was petfor@ed on PE precontracted

rings.
‘\
AP

HoN

O____

where —NH is either at position 4 or 5;

L is either O, O-C=0, S, N or a covalent bond, to form an ester linkage, an

anhydride linkage, a thioester linkage, an amide linkage or an azo linkage; and

R is a hydrogen sulfide releasing moiety that releases hydrogen sulfide in tissue.

2. The compound according to claim 1, wherein R is a hydrogen sulfide releasing

moiety selected from the group consisting of:
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Dat a obtained are shown in Figure 22 and are expressed

as nean SEM The |evel of statistical significance
woer®edz2es m ned by 2-way anal ysis of vari ance PENCY2)06/000484

foll owed by Bonferroni's test for multiple conparison,

usi ng the G aphPadTM software. Bi.gure 22 shows that
the H2S rel easi ng noi et he present invention,
nanel y, Lawesson's Reag&n

4- KB—and t hi oacet am de,

al| showed significant vasorel axantSeffects, which

wer e concentrati on dependent, when conpared to

vehicle. 97 WD 2006/ 125295 PCT/ CA2006/ 000484

Further, the %relaxation curves were all conparable ,
to those obtained when using NaHS and Na2S. 98 WO
2006/ 125295 PCT/ CA2006/ 0004840 WE CLAIM 1. A conpound
of general fornmula: A-L-R (I where: Ais COOH OH N
11 where -N= is either ap-po i\tion 4 or 5, O

CH——CHy—SH

—CH, IC’:———NH/
o}
I
——0—©C

CH——CHy——SH
HaC——C——NH

O

0

—C

CH——CHy——SH
H,C——C——NH

0]

101



11 C-OH \ OH ril NH where -NH is either at

position 4 or 5, 99 WD 2006/ 125295 PCT/ CA2006/ 000484
wW@2m8123295 OH i  H2N where -NH2 is either at pRPGI/CAI06/400484
or 5, or 0 11 C-OH O H2N where -NH2 is either at
position 4 Os; s~either 0, OGC=O S, Nor a

coval ent bond, tdg an ester |inkage, an

OCHg

——0—H,CO

OCH,

—0

OH



anhydri de |inkage, a thioester |inkage, an am de
I i nkage or an azo |linkage; and R is a hydrogen sulfide
WO 20064%3208) nDi ety that rel eases hydrogen sul f i PET/CA2006/000484
tissue. 2. The compound according to claim1, wherein
R is a hydrogenQsul fide releasing noiety selected
fromthe group Honsi sting of: 100 WD 2006/ 125295
PCT/ CA2006/ 000484— 5 S 0 11 HOQ CHCH2. -SH
CH2 CNH 11 0 0 11 CH CH2--SH H3C CNH 11 O
0

OH

COOH

C
/H\
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CH CH2--SH H3C C NHS O 101 WO 2006/ 125295

PCT/ CA2006/ 000484 -H2COS 1 s--- P\ OCH3 O HCO S
WER06/15295P S OCH3 0 \~s s =~ P s~ OH 102 V¥ZT/CA2006/000484

2006/ 125295 PCT/ CA2006/ 000484

COOH
CH
“ NHz
) |
S
O

CH

g

NH,
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011 CGCOS S5-PL \S SAP\ OH COCH | CH CH2-----
CH2NH2 Il S COOH I NCH\CH2/CH2~ NH2 HII S 103 WO

wQReW6/1125295 PCT/ CA2006/ 000484 COCH 0 1 PCT/CA2006/000484
/o
S
7
AN
NH,
I
0
L
C/S
AN
NH,
S
—O0
¥u———NH2
B
\——C———NH2
and,
0
0 ! o 5"
I
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[ CHNHR2 CN CH2/CH2’CHII S 01 I C I CHNH2
CH2/CH2'C H2N Il S 01 I OCIl H2N CH CH2/CH2-_ C
WORE6/124295 S 104 WO 2006/ 125295 PCT/ CA2006/ O0OEGHCALD06/000484

3. The compound according to claim 2, 2-hydroxy 4- or 5-[4-(5-thioxo-5H-

[1,2]dithiol-3-yl)-phenylazo}-benzoic acid.

4. The compound according to claim 2, 4- or 5-amino-2-hydroxy-benzoic acid 4-(5-

thioxo-5H-[1,2]dithiol-3-yl)-phenyl ester.

5. The compound according to claim 2, 4 or 5-amino-2-[4-(5-thioxo-5H-[1,2]dithiol-

3-yl)-phenoxycarbonyloxy}-benzoic acid.

6. The compound according to claim 2, 2-hydroxy4- or 5[4-(5-thioxo-5H-[1,2]dithiol-

3-yl)-phenoxycarbonylamino]-benzoic acid.

7. The compound according to claim 2, 4- or 5-{[(1-carboxy-2-mercapto-

ethylcarbamoyl)-methytl}-azo}-2-hydroxy-benzoic acid.

8. The compound according to claim 2, 4- or 5-amino-2-hydroxy-benzoic acid (1-

carboxy-2-mercapto-ethylcarbamoyl)-methyl ester.

9. The compound according to claim 2, 4- or 5-amino-2-[(1-carboxy-2-mercapto-

ethylcarbamoyl)-methoxycarbonyloxy]-benzoic acid.

10. The compound according to claim 2, 4- or 5-[(1-carboxy-2-mercapto-



S NH2 Os NH2 s O11 CNH ii s COIl NH2 and, O

SH O S O O 105 WO 2006/ 125295 PCT/ CA2006/ 000484 3.

wab@egazpound according to claim2, 2-hydroxy HBET/GA2006/000484
5-[4- (5-thi oxo-5H
[ 1, 2%tbyichibaimdd)yhgthpiusatdcayemindrizbydorecbenzok aditie
conpound according to claim2, 4- or
5- am no- 2- hydr oxy- benzoi c acid 4-(5-
t hi oxo-5H-[1, 2] di t hiol -3-yl)-phenyl ester.

11.

12.

13.

14.

15.

16.

17.

The compound according to claim 2, 4- or 5- amino-2-hydroxy-benzoic acid

anhydride with N-acetyl cysteine.

The compound according to claim 2, 4- or 5-(2-acetylamino-3-mercapto-

propionylamino)-2-hydroxy-benzoic acid.

The compound according to claim 2, 2-(2-acetylamino-3-mercapto-propionyloxy)-

4- or 5-amino-benzoic acid.

The compound according to claim 2, 2-hydroxy 4- or 5-({4-[4-(4-methoxy-phenyl)-
2,4-dithioxo-225,41%-[1,3,2 4]dithiadiphosphetan-2-yl}-phe noxymethyl}-azo)-

benzoic acid.

The compound according to claim 2, 4- or 5-amino-2-{4-[4-(4-methoxy-phenyl)-
2 4-dithioxo-2A° 4A°-[1,3,2 4]dithiadiphosphetan-2-ylj-

phenoxymethoxycarbonyloxy}-benzoic acid.

The compound according to claim 2, 2-hydroxy- 4- or 5-{4-[4-(4-methoxy-phenyl)-
2 4-dithioxo-2A°,41°-[1,3,2 4]dithia-diphosphetan-2-yl}-

phenoxymethoxycarbonylamino}-benzoic acid.

The compound according to claim 2, 4- or 5-amino-2-hydroxy-benzoic acid 4-[4-
(4-methoxy-phenyl)-2 4-dithioxo-2A° 42.°-[1,3,2 4]dithiadiphosphetan-2-yl]-
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5. The conpound according to claim2, 4 or
5-am no-2-[4-(5-thioxo-5H[1, 2]dithiol-
w@200b)122bnoxycar bonyl oxy] - benzoi ¢ aci d. 6. ThRCT/CA2006/000484
conpound according to claim 2, 2-hydroxy4- or
5[ 4-qrenokyroxiby!satgrl, 2] di t hi ol -
3-yl)-phenoxycar bonyl am no] - benzoic acid. 7. The
compound according to claim?2, 4- or
184 pzrla @cgpwyi @Cﬁgﬂ%ﬁ?{ glaim 2, 4- or 5-amino-2-hydroxy-benzoic acid 4-[4-
et hyl car banoyl ) - net hyl | - azo%s- 2-5h¥dr oxYy-benzoi c acid.
8. TheEanydineayiecofding -2 4 4l m2ztldiiagiphosphetan-2-yll-phenyl
5- am no- 2- hydr oxy- benzoic acid (1-
car Bs#§- 2- mer capt o- et hyl car banoyl ) - met hyl ester. 9.
The conpound according to claim2, 4- or
5-am no- 2-[ (1- car boxy- 2- mer capt o- .
1%t hylheacapeyid) aprardiog yie laony| 4x 9| SteerroRd4ddi(dhyd@xy-phenyl)-
The conpound accarding to claim2, 4- or
5- [ 14 ¢idhipesga 24 el chpd slithipd®haep @62 v 5@ oxycarbonyloxy}-
PCT/ CA2006/ 000484
et hydemapbawoy| ) - net hoxycar bonyl am no] - 2- hydr oxy- benzoi
c acid. 11. The conpound according to claim2, 4- or
5- am no- 2- hydr oxy-benzoi c acid anhydride with
20N\- addreytornpaitngli ansordi®y toTteint 8npdwudibxade or di{Ad4i(é-hgtimixpphenyl)-
2, 4- or 5-(2-acetyl am no-3-mercapto-
pr o, uiithiand-Ad),472-[Hya2 8 Jijthiadiphosphedani-B-yl| 1B enFharbonylamino)-
conpound according to claim 2,
2- ( demeeit\dcam no- 3- ner capt o- pr opi onyl oxy) - 4- or
5- am no- benzoi ¢ acid. 14. The conpound according to
claim2, 2-hydroxy 4- or 5-({4-[4-(4-nethoxy-phenyl)-
212, 4-Tdhet lwoowouRyd according to claim 2, 4- or 5-(1-carboxy-3-thiocarbamoyi-
~5,4a,5-[1, 3, 2, 4] di t hi adi phosphet an- 2-yl ] - phe
nox yomepydo)-2analyexybssrzoicaaciti d.

22.  The compound according to claim 2, 2-(4- or 5-amino-2-hydroxy-benzoylamino)-

4-thiocarbamoyl-butyric acid.

23. The compound according to claim 2, 4- or 5-amino-2-(1-carboxy-3-

thiocarbamoyl-propylcarbamoyloxy)-benzoic acid.

24.  The compound according to claim 2, 2-hydroxy 4- or 5-[3-(1-hydroxymethyl-3-

thiocarbamoyl-propyl)-ureido}-benzoic acid.

25.  The compound according to claim 2, 4- or 5-amino-2-(2-amino-4-thiocarbamoyi-

butyryloxy)-benzoic acid.
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15. The conpound according to claim?2, 4- or
5-am no- 2-{4-[ 4- (4- met hoxy- phenyl )- 2, 4-dithi oxo-22
w®G20be1252p, 3, 2, 4] di t hi adi phosphetan-2-yl] p  PCT/CA2006/000484
henoxynethoxycarbonyloxy} benzoi c acid. 16. The
nmpound according to claim2, 2-hydroxy- 4- or
2@ {4'[!?94 %Q[nqﬁéztnﬁo)agcgﬁig}gﬂt? claim 2,7 4- or’ 5-(2-amino-4-thiocarbamoyl-
4-di t hi oxo-2X5, 4, ,5-[1, 3, 2, 4] di t hi a- di phosphet an- 2-y
@HEM@W%@I%B&"V{%{# BeRAIGR %) - benzoi ¢ acid. 17. The
conpound accordlng to claim?2, 4- or
benzoi c Cld

2?4: :¥8921P§H%<ﬁﬁ%for9'n@ : mrag%g é/nozs R0 ey PeRoic aci
i i 7 12529
pCT/&DE0% bObAa R BRIRET T Ky Tero 18, The

conpound according to claim2, 4- or

-a'no-2-hd bnzocam
20 N SRR 5 Ry o5 oo phopyb 4y 0j; §-amino-2-
hi adi phos hetan 2-yl]-phenyl ester. 19. The conpound
accg?@l?f@% “@m2, 4- or ™

5- am no- 2-{4- [4 (4- hydr oxy- phenyl)
, 4-di thi -2
2§ ant 8 1 EHER o RRaPP b Benbord Setanos( fggarbamost
conpaund accordL claln&z 2- hydroxy 4- or
5-{ 4P e&“’(%aﬁ?ﬁd}y%@ éﬁ%zr?ﬁ 5995 4-di t hi oxo- 2X5, 42
5-[1, 3,2, 4] di t hi adi phosphet an

3§oyl ﬂh%ggc%gngg%gr bonyham go}daﬁeg,_z Ufiydt6hy-a-2r S thiocarbamoyi-

u ing'to

1 car box hj
prop %&%ya%bﬂpéﬁo§§ §%¥%¥$G%CId 22. The conpound
according to claim2, 2-(4- or

3?.’ a@ﬁ@'&ﬂ%@ﬁ@@d&%@ﬁb%ﬂph 4- or 5-amino-2-hydroxy-benzoic acid

thiocarbamoyimethy! ester.

32. The  compound according to claim 2, 4- or  5-amino-2-

thiocarbamoyimethoxycarbonyloxy-benzoic acid.

33. The compound according to clam 2, 2-hydroxy 4- or 5-

thiocarbamoylmethoxycarbonylamino-benzoic acid.

34. The compound according to claim 2, 4- or 5- amino-2-hydroxy-benzoic acid

anhydride with sulfuric acid mono- (2-mercapto-ethyl) ester.

35. The compound according to claim 2, 4- or 5-amino-2-(2-mercapto-

ethoxysulfonyloxy)-benzoic acid.
109



4-t hi ocar banoyl -butyric acid. 23. The conpound
according to claim2, 4- or 5-am no-2-(1-carboxy- 3-

wa hioeazn2banoy! - propyl car banoyl oxy) - benzoi ¢ aci BCT/242006/000484
The conpound according to claim 2, 2-hydroxy 4- or

i ol sarBERI G o, ol 2,8 gmingZ rycroscbegggle acid 4-(5
co ac 1ng 40 ' 4- or
oA e AEG BTG S B abEer D ¢
but yryl oxy) - benzoi ¢ acid. 108 WD 2006/ 125295
PCT/ CA2006/ 000484 26. The conpound according to claim

Bty yﬁéwﬁﬁi@’"ﬁ&%@é‘i@%%@éﬁ%@é!cgmpfzwdfeﬁ%orggwptsmm 1,ora
e i corPaal Rerts 2hs o B i BB AR AGAAE Scoptable

aci de.xc(%)a%rgglpgar?igﬂgound according to claim 2,

4-thio anmoyl phienyl 4- or 5-am no- 2-
hydr oxybenzoate. 29. The conpound according to claim
4- or 5-am no-2-(4-thiocarbanoyl -

2,

3@2i23?é%%@ﬁrqbcgﬂg%agféﬁﬂ)n_ggselggq?%{pg%nglg%%pwp-gnSd SR claim 2, or
5- (4-thiocarhbha | - no bonyl an no) - benzoi ¢
ot PMaAT A G CUB BRAR s S ARG AL & BB Agou Gl acooptable
5-am np- 2- hydr oxy- benzoi c acid thiocarbanoyl net hyl
esté?@mﬁﬁﬁo¥ﬁ@“8 mpound according to claim2, 4- or

5-am no- 2- thi ocar banoyl nmet hoxycar bonyl oxy- benzoi c
aci d.

39. A pharmaceutical composition comprising a compound as claimed in any one of
claims 3 to 36 or a pharmaceutically acceptable salt thereof and a

pharmaceutically acceptable excipient or carrier.

40. A pharmaceutical composition comprising one of the compounds as claimed in
claims 11, 28 or 36 or a pharmaceutically acceptable salt thereof and a

pharmaceutically acceptable excipient or carrier.

41. A method of treating an inflammatory condition of the gastrointestinal tract in a
subject in need of such treatment, said method comprising administering to the
subject an amount effective to treat the inflammatory condition of the

gastrointestinal tract of a compound according to claim 1.
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33. The conpound according to claim2, 2-hydroxy 4- or
5- t hi ocar banoyl net hoxycar bonyl am no- benzoi c acid. 34.
wab@eazizpound according to claim2, 4- or 5- PCT/CA2006/000484
am no- 2- hydr oxy- benzoic acid anhydride with sulfuric
aci d nono- (2-nercapto-ethyl) ester. 35. The conpound
according to. cla - 2- mer ca
48t ho&m}%@%ﬁwrsmg B%Hﬁlﬂm%ﬁerydco W@B@@Fi@%ma' fract in a
PCT/ CA2006/ 000484 3 The co nd according to cla
2 SRUBIRGH & Qeﬁ'}/&f’ g E@ﬂ%n&%$meihchcomprl ng admmlstenng to the

th| 0x0-5H[1, 2] di t hi g - 3- phenyl est
phar §He&st P‘Ea?‘”}%ﬁbcﬁi{ Y)% %’ fsihg ! rg%gg%tguy]dcondltlon of the
according to claiml, or a har macol ogi cally
acceﬁiﬁsﬁﬁlr@e%‘ﬁﬁk"ﬁ(ﬁ@f%SPmPQH%‘PéC%‘QPﬂ'&%gEW 3al ly
acceptable excipient or carrier. 38. A pharnmaceuti cal
corrposi tion conprising a conmpound according to claim
2, or a pharmacol ogically acceptabl e salt thereof

4and A matbednet Hgaiincpn meﬁ@%P@d'@&?fpﬁh@r&aséﬁo'”tesma' tract in a
carrier. 39. A pharnmaceutical conposition conprising
conpBiREt % neediohedch Healproneibmeteheering agmlraﬁteang to the
pharmaceutically acceptable salt thereof and a N
phar srdgsalt aaaamuatc@%@am etoexttsiapi Bt iRffanaaioner conglition  of the
A pharmaceutical conposition conprising one of the
conpgastidintestingl wraretiaicampetiad ascording 2@apy osobelains 3 to 36.
pharmaceutically acceptable salt thereof and a
pharmaceutically acceptabl e excipient or carrier. 41.

A nethod of treating an inflammatory condition of the

4gast Aonethed taf niakting astinflamraatory condition of the gastrointestinal tract in a

subject in need of such treatment, said method comprising administering to the
subject an amount effective to treat the inflammatory condition of the

gastrointestinal tract of a compound according to any one of claims 11, 28 or 36.

45.  The method according to any one of claims 41 to 44, wherein the inflammatory

condition of the gastrointestinal tract is Crohn’s disease.

46. The method according to any one of claims 41 to 44, wherein the inflammatory

condition of the gastrointestinal tract is ulcerative colitis.

47.  The method according to any one of claims 41 to 44, wherein the inflammatory
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subject in need of such treatnent, said nethod

conprising admnistering to the subject an anount
we@bdoeari2zee to treat the inflanmatory conditi onPCF/CAR®G/000484

gastrointestinal tract of a conpound according to

o1 PO QNGRS R BRI SaC Pet RASII OISR 2. A

nmet hod of treating an inflammatory condition of the

gastrointestinal tract in a subject in need of such

treatnment, said method conprising admnisterin othe ..
485 UbjPe SYEEH HToRBHTEeEE PY EAGoE Todt YRR WPIC MRS §omerising

condition of the gastrointestinal tract, of a con%ound ding t

accéfainigietiog dp dhensablegan RMpHM &ifesEVe PE&t FHRPYKD according 1o

i nflanmat ory condition of the gastrointestinal tract

in &ai®dbj ect in need of such treatnent, said nethod

conprising admnistering to the subject an anount

effective to treat the inflammtory condition of the

gastrointestinal tract of a conpound according to %py "
4%ne Aofmeshed fey Breventyel calan geneet Ho@ BEPierlesfthgrelppd comprising

inflanmmatory condition of the gastrointestinal tract .

i n adminibledy o thasehiest a8 AR flertivR Of SapmARiNKbaccording to

conprising adm nistering to the subject an anount

ef fefiinde to treat the inflammtory condition of the

gastrointestinal tract of a conpound according to any

one of clainms 11, 28 or 36. 45. The net hod according

to any one of clainms 41 to 44, wherein the ,
50.nf lAammethod yor pravgntinpeoleh ednsegastar sHbieekstsaithimatipeg comprising

is Crohn's disease. 46. The nethod according to any

one aofmickring td thet subjert antearasing etfemive of paamiiawng according to any

condition of the gastrointestinal tract is ulcerative

col idfickaimg43.to Bhe net hod according to any one of clains

41 to 44, wherein the inflammatory 111

51. A method for preventing colon cancer in a subject, said method comprising
administering to the subject an amount effective of a compound according to any

one of claims 11, 28 or 36.

52.  Use of a compound according to any one of claims 1 to 36 for the preparation of
a medicament for the treatment of an inflammatory condition of the
gastrointestinal tract in a subject.

53. Use of a compound according to any one of claims 11, 28 or 36 for the
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WD 2006/ 125295 PCT/ CA2006/ 000484 condition of the
gastrointestinal tract is irritable bowel syndrone.

wa 0623223 hod for preventing col on cancer in aPGUOAZ®L/000484
said nmethod conprising admnistering to the subject

im Zggg%ta}@{ffec%\éfca&f’eg f@ﬁ?fpn%fgg%g]egﬁg Cara[ﬂllgﬂ t%(y c:ong1 tion of the
subj ect , d | si dmi ni st to th
Subj et §19 S0RJe of “a compound accordi ng 1o

claim2. 50. A nethod for preventing colon cancer in a
subj ect, said nethod conprising admnistering to the

subj ect an anount effective of a oun a rding to .
55y Uit ol RO e, BT e v ROURREY T 1576 dot P ereparation of
col on cancer ect met hod conpri sing
SdniAinegErmag! Qa%ée@smt@raﬁnamﬁ?e&"Esebelreefe of a
compound according to any one of clains 11, 28 or 36.

52. Use of a conmpound according to any one of clains 1
to 36 for the preparation of a nedicanent for th

5% r eddseent %POMOPWIW’&W c?éWdP"t“?d%ﬁ ?J?'”tshé1 28 or 36 for the
gastrointestinal tract in a sub
conpoeRfatiRteramegicemeahipr m?etr%&tm@%@frﬁrom s dmea@p g subject.
for the 112 WD 2006/ 125295 PCT/ CA2006/ 000484
preparation of a nmedi canent for the treatnent of an
inflammatory condition of the gastrointestinal tract

56.n dJseudlj eempand agcerding B anhporAticlaictsot &1 Bg ferothamyeparation of
one of clains 1 to 36 for the preparation of

a medicament for the treatment of ulcerative colitis in a subject.

57. Use of a compound according to any one of claims 11, 28 or 36 for the

preparation of a medicament for the treatment of ulcerative colitis in a subject.

58. Use of a compound according to any one of claims 1 to 36 for the preparation of

a medicament for the treatment of irritable bowel syndrome in a subject.

59. Use of a compound according to any one of claims 11, 28 or 36 for the
preparation of a medicament for the treatment of irritable bowel syndrome in a
subject.

60. Use of a compound according to any one of claims 1 to 36 for the preparation of
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a medi cament for the treatnment of Crohn's disease in a
subj ect. 55. Use of a conpound according to any one of
web@onss291, 28 or 36 for the preparation of aPCT/CA2006/000484
medi canment for the treatnment of Crohn's disease in a
subj ect. 56. Use of a conpound according to any one of
cl aign@redice@egsior Hie RIRECHICBPAFACNEANEA™ a medi canent
for the treatnent of ulcerative colitis in a subject.
57. Use of a conmpound according to any one of clains
11, 28 or 36 for the preparation of a medi canent for
61.he Ys&f refeMpPUDY ROCREdING 1@ ANVt PRE |4 @2igtfnjldct28 5836 for the
Use of a conpound according to any one of clains 1 to
36 freprapioppighaIesicaaenbior the predetioreicopcanper-
treatnment of irritable bowel syndrone in a subject.
59. Use of a conpound according to any one of clains
11, 28 or 36 for the preparation of a nedi cament for
63.he Yseeaftheampymd QQCPTCEFQ g’ Buvsle FeRiPedoidh far the treatment of an
subj ect. 60. Use of a conpound according to any one of
cl ailffiammaipraecridiffont ¢idhe pepeniaesing! bact inasupect.
2006/ 125295 PCT/ CA2006/ 000484 a nedi canent for the
prevention of colon cancer. 61. Use of a conmpound
according to any one of clainms 11, 28 or 36 for the
8% r epiaeatii oeoropoundmatouhmeiot arfyorna dfeclgpmeviéneB om 36ffor the treatment
col on cancer. 62. Use of a conpound according to any
one abfanamfrmmsatbnt corgiitiohoy thehgastropdestmat tradt ima subject.
inflanmmatory condition of the gastrointestinal tract
in a subject. 63. Use of a conpound according to any
one of clains 11, 28 or 36 for the treatnment of an
64.nf Idsenalt @ cympondd acandiof to ey gast ofallaitest tnab for dettreatment of
in a subject. 64. Use of a conpound according to any
one bhokaiigeasd it @ s3Gettor t he treat ment of

65. Use of a compound according to any one of claims 11, 28 or 36 for the treatment

of Crohn’s disease in a subject.

66. Use of a compound according to any one of claims 1 to 36 for the treatment of

ulcerative colitis in a subject.

67. Use of a compound according to any one of claims 11, 28 or 36 for the treatment

of ulcerative colitis in a subject.
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Crohn's disease in a subject. 65. Use of a conpound
according to any one of clains 11, 28 or 36 for the
woewatzess of Crohn's disease in a subject. 6BCT/082006000484
a conpound according to any one of clains 1 to 36 for
6Bhe Wseal BefrMBPUNRASFERY V@ a0yl ¢ne slaims 4 9ulf éert theetreatment of
Use of a conpound according to any one of clains 11,
28 ofrit@eefogwet pdreraaimastbiedf ul cerative colitis in a
subj ect. 114 WD 2006/ 125295 PCT/ CA2006/ 000484 68. Use
of a conpound according to any one clains 1 to 36 for
the treatnment of irritable bowel syndronme in a
68ubj e of goMpeEBNGACEEBEPLAMIORR 8bF ANty b @B8aTy3thives thsf treatment
clainms 11, 28 or 36 for the treatment of irritable
bowedf isyaide bawel syndrasibinecsubjq®. Use of a conpound
according to any one of clains 1 to 36 for preventing
colon <cancer. 71. Use of a conpound according to any
one of clains 11, 28 or 36 for preventing colon
7@8ancldse oflasompound according to any one of claims 1 to 36 for preventing coion

cancer.

71.  Use of a compound according to any one of claims 11, 28 or 36 for preventing

colon cancer.
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