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CROSS- REFBRIRENCEVSBB3RELATED APPLI CATI ONS [ 0001] The pr esedr/eg2pés/aat2zon
claims priority mﬂmnlﬂszS@aoxAs(A@omsm@THEquv'ssi onal Application
nunber 60/378,185, filed entitled "Inhibitors of Jak Protein
Ki nase", the entire c&&'&ﬂ'é'T&Rmﬁ:#AﬁP@Qﬁﬁ@b&W%rporat ed by reference.
TECHNI CAL FI ELD OF THE | NVENTI ON [ 0002] The present invention relates to
conpounds useful as inhibitors of protein kinases. The invention also
provi des pharmaceutically acceptable conp05|t|ons conprising the conpounds
of the invention and net ! hEAQRS 1N the treat nent of
vari ous di sorders. BACK

with diseases. One GREN-REFERENG SR A RED ARBLT -’\-:- t he subject of
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structure and catalytic function. Alnpbst all kinases contain a simlar
250- 300 am no acid catal ytic donmain. The Ki nases may be categorized into
fam lies by the substra ALnhldid AhQIFyITERE &l pbr ot ei n-tyrosine,
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Kni ght on et aI , . Science 1991, 253, 407-414; Hiles et al,, Cell 1992, 70,
419- 42960 Ravpdp of ghe investipn apdgethods obgsingdhe cempesiiomyin & Featgent ofVBO
J. 1994, 13« dRBrRFL361) . WO 2004/ 058753 PCT/ US2003/ 014223 [0005] In
general , proteln lr<| nases nedi ate intracellular signaling by effecting a

BACKGROUND OF THE INVENTION

[0003] The search for new therapeutic agents has been greatly aided in recent years by a

better understanding of the structure of enzymes and other biomolecules associated with
diseases. One important class of enzymes that has been the subject of extensive study is
protein kinases.

[0004] Protein kinases constitute a large family of structurally related enzymes that are
responsible for the control of a variety of signal transduction processes within the cell. (See,
Hardie, G. and Hanks, S. The Protein Kinase Facts Book, I and II, Academic Press, San
Diego, CA: 1995). Protein kinases are thought to have evolved from a common ancestral
gene due to the conservation of their structure and catalytic function. Almost all kinases
contain a similar 250-300 amino acid catalytic domain. The kinases may be categorized into
families by the substrates they phosphorylate (e.g., protein-tyrosine, protein-serine/threonine,
lipids, etc.). Sequence motifs have been identified that generally correspond to each of these
kinase families (See, for example, Hanks, S.K., Hunter, T., FASEB J. 1995, 9, 576-596;
Knighton et al., Science 1991, 253, 407-414; Hiles et al., Cell 1992, 70, 419-429; Kunz et al.,
Cell 1993, 73, 585-596; Garcia-Bustos et al., EMBO J. 1994, 13, 2352-2361).



phosphoryl transfer froma nucl eoside triphosphate to a protein acceptor
that is involved in a signaling pathway. These phosphoryl ation events act
as nol ecuwenroomiss8fsB swi t ches that can nodul ate or regulpatraseés/ot«rset
protein biological function. These phosphorylation events are ultimtely
triggered in response to a variety of extracellular and other stinuli.
Exanpl es of such stinuli include environnmental and chem cal stress signals
(e.g., [0905)]ti c Is hgemkeral h gadteins kielses uhddiay i mitratelhudadi aigin@llfng bgcteéﬁebtadg a
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transpl rejection, euma anyot rophi ater erosis
and mul limjtee ts calumimshme diseases) infhmmano@(msads@nHoﬂmedmasbs;gne:tabmllcl diseanssi es
such as | eukem as and nphonmas. The pharnmaceuyti cal ervent on in the
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are ubiquitously expressed, whil I's predom nant|y "éxpressed In

hemat opsibetantal eéfoktsin njeal@nddi ohehmistoydb disidvpedtyint lanaseenlvibitom that eye efkictize as
recept of %arrra chain (ye) and is activated by IL-2, IL-4, IL-7, IL-9, and
|L-15. PFRROYISASRSy ati on and survival of murine mast cells induced by IL-4

and IL- ﬁ)Ob@}/e, The fad6d kinases (JAK) are a family of tyrosine kinases consisting of JAK1,
JAK2, JAK3 and TYK2. The JAKs play a critical role in cytokine signaling. The down-

stream substrates of the JAK family of kinases include the signal transducer and activator of
transcription (STAT) proteins. JAK/STAT signaling has been implicated in the mediation of
many abnormal immune responses such as allergies, asthma, autoimmune diseases such as
transplant rejection, theumatoid arthritis, amyotrophic lateral sclerosis and multiple sclerosis
as well as in solid and hematologic malignancies such as leukemias and lymphomas. The
pharmaceutical intervention in the JAK/STAT pathway has been reviewed [Frank Mol. Med.
1999, 5, 432-456 and Seidel et al., Oncogene 2000, 19, 2645-2656].

[0008] JAK1, JAK2, and TYK2 are ubiquitously expressed, while JAK3 is
predominantly expressed in hematopoietic cells. JAK3 binds exclusively to the common
cytokine receptor gamma chain (Yc) and is activated by IL-2, IL-4, IL-7, IL-9, and IL-15.

The proliferation and survival of murine mast cells induced by IL-4 and IL-9 have, in fact,



-2 WD 2004/ 058753 PCT/ US2003/ 014223 been shown to be dependent on JAK3-
and y, signaling [ Suzuki et at., Blood 2000, 96, 2172- 2180]. [0009]
Cross- | i rworego4afsste hi gh-affinity i mmunogl obulin (1g) BCrasemBone2sf
sensitized nast cells leads to a rel ease of proinflamuatory nediators,

i ncludi ng a nunber of vasoactive cytokines resulting in acute allergic, or
i medi ate (type |I) hypersensitivity reactions [Gordon et al., Nature 1990,
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vi vo hadl8éen established [Mal aviya et al., Biochem Biophys. Res. Comnun.
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Transpl. Proc. 2001, 33, 3268-3270].
[0011]  IL-4-mediated STAT-phosphorylation has been implicated as the mechanism
involved in early and late stages of rheumatoid arthritis (RA). Up-regulation of
proinflammatory cytokines in RA synovium and synovial fluid is a characteristic of the
disease. It has been demostrated that IL-4—mediated activation of IL-4/STAT pathway is
mediated thfough the Janus Kinases (JAK 1 & 3) and that IL.-4-associated JAK kinases are
expressed in the RA synovium [Muller-Ladner et al., J. Immunol. 2000, 164, 3894-3901].
[0012] Familial amyotrophic lateral sclerosis (FALS) is a fatal neurodegenerative
disorder affecting about 10% of ALS patients. The survival rates of FALS mice were
increased upon treatment with a JAK3 specific inhibitor. This suggested that JAK3 plays a
role in FALS [Trieu et al., Biochem. Biophys. Res. Commun. 2000, 267, 22-25].
[0013] Signal transducer and activator of transcription (STAT) proteins are activated by,
among others, the JAK family kinases. Results from a recent study suggested the possibility
of intervention in the JAK/STAT signaling pathway by targeting JAK family kinases with

specific inhibitors for the treatment of leukemia [Sudbeck et al., Clin. Cancer Res. 1999, 5,



anong others, the JAK famly kinases. Results froma recent study suggested
the possibility of intervention in the JAK/ STAT signaling pathway by
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[0016] Accordingly, there is a great need to develop compounds useful as inhibitors of

protein kinases. In particular, it would be desirable to develop compounds that are useful as
inhibitors of JAK-3, particularly given the inadequate treatments currently available for the

majority of the disorders implicated in their activation.

SUMMARY OF THE INVENTION

[0017] It has now been found that compounds of this invention, and pharmaceutically

acceptable compositions thereof, are effective as inhibitors of protein kinases. In certain
embodiments, these compounds are effective as inhibitors of JAK-3 protein kinases. These

compounds have the general formula I:
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QR XNRLH R2N -4 W 2004/058753 PCT/ US2003/ 014223 or a

phar maceutical |y acceptabl e derivative thereof, wherein AA Q W X Rl, R2,
and R3 arwo 2aet/@efisned bel ow. [0018] These conpounds, amdTpisasasmeensically
accept abl e conpositions thereof, are wuseful for treating or |essening the
severity of a variety of disorders, including allergic disorders such as
asthma and atopic dermatitis, autoinmune di seases such as SLE | upus and
psor i asbisa plamdacndilty ansptalsie defiwdtied tivirédf, hereth A7 @nwham’ AR, and RP @R19] The
conmpounds_provided by this invention are also useful for the study of

Ki nasesas‘iki%nﬁ‘ile?@mcal and pat hol ogi cal phenonmena; the study of
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Invent| n 1] The re ent vention relates to a forrrula
B SQfdeJaﬁssszsttﬁf and 2jopic dagatifs, SPtoimppme diseascs Sl ?Sﬁfg% abie

sal t t hesoRfakis, an\d’%%ﬁ&ihﬂns %@@Hﬁe&%@tﬁ%@ﬁﬁﬁdsﬁﬂﬁﬁﬁﬂﬁem l'y oxygen or sulfur; A
is nitrogen, CH, CN, or CG(Cl-3 alTphatic); Rl and R2 are taken toget her

to fornl0HA9b pt ﬂiina;bhpogn@spmvueéljy iy inventber ad abatusefal &ut the ga«ly ofkingses

unsat ur at ful,l sa_t ed ring,havi -3. he 0 i nd ndent |y
sel ect et} g’r% 1?ﬁlta}ngg ‘HHO 8§V§1eﬁﬁen8pe§ﬁ’l gy Stu%giog tr@%ﬂaléli‘?i aran %@

- C( O NRpathwhxs@hédisded bys@??hnasega@)i@@comp%e ev@lua@bh of new kinase 1nh1b1tors.

DETAILED DESCRIPTION OF THE INVENTION

[0020] I General Description of Compounds of the Invention:

[0021] The present invention relates to a compound of formula I:

W/k >\N QRS

\

or a pharmaceutically acceptable salt thereof,

wherein:

W and X are each independently oxygen or sulfur;

A is nitrogen, CH, C-CN, or C~(C,_3 aliphatic);

R! and R? are taken together to form an optionally substituted 3-7 membered saturated,
partially unsaturated, or fully unsaturated ring having 0-3 heteroatoms independently
selected from nitrogen, oxygen, or sulfur;

Q is a valence bond, -C(O)-, -C(O)NR-, -C(0)C(0)-, -CO,-, -C(0)CO,-, -SO;-, or an
optionally substituted C;.¢ alkylidene chain, wherein:

one or two non-adjacent methylene units of Q are optionally and independently
replaced by -O-, -S-, -NR-, -C(0)-~, -CO,-, -C(O)NR-, -OC(O)NR-, -NRC(0)-,
NRCOs,-, -NRC(O)NR-, -S(0)-, -SO,-, -NRSO;-, -SO,NR-, or -NRSO,NR-;



optionally substituted Cl1-6 al kylidene chain, wherein: one or two
non- adj acent nethylene units of Q are optionally and i ndependently
repl aced W9 200+058753-, -NR-, -C(O-, -CQ02-, -C(ONR-, -OBCOUBBO3/014RE(O) -,
NRCO2-, -NRC(ONR-, -S(O-, -S2-, -NRSO2-, -S2NR-, or -NRSO2NR-; -5 WO
2004/ 058753 PCT/ US2003/ 014223 each R is independently hydrogen or an
optionally substituted Cl-6 aliphatic group, wherein: two R bound to the
sane ni eachdeis indapandendy bytiiogaa bt 3n optionally edstitveed @ ¢ dipghhtic gioupoglesteint 0 f orm
an optionally sybstituted 3-7 nmenbered saturated, partially unsaturated, or
FUI Ty unsat ult BEoPRAtD B st BB Soar BaeBHEy s Edpestan vt PREmEER ogen
bound ther et 0, FRAERLHHRALIY sRRLREIENT M JAHSR, PR, sgtﬁra%éﬁ, pri R3
el ect’e

is Ror Ar; and Ar is an optionally substituted ring s rom (a) a
3-8 menber ed ndhlyyedaiusated rigg having Rkhaserolionscini addiminuo alteard frogeariduad | y

unsaturated, or,aryl.ring; - menhered heterocyclic ring having 1-3
het er oat ons iné%%gtﬁ’dglgﬂ’%’dg‘it&ﬁegged ff%g%qmgfa?’o(@‘é’ﬁ?n’&ﬁ@l@?ﬁ or sul fur; or
(c) a 5Rbigreabaresdnonocyclic or 8-10 nenbered bicyclic heteroaryl ring

having 1-4 heteroatons independently selected fromnitrogen, oxygen, or
sul f ur . Ar sogqptipnalbospbsiifgtes ngcebetediffanions: [ 0023] Conpounds of this

i nvention in € Tl al ahave, ..and ar further
illustrated gai)/ ld% ﬁ%ﬁgﬁiggeggﬁ&golggglfca%?g@ mg%ersegg)&?yggc E%E?f%s B?J‘%Pi ein. As
used herein, theunshtotdtalyongrylighigni ti ons shall apply unless ot herw se

i ndi cated. FQr purposes of this invention, the chemcal elenents are
i dentified itPaccobremberdiiciaogyslic Haghavng 1 hsteroaomstiadaperdandy selectehs

ver si on, Handbo f: i ysics, 75th Ed. Additionally, general
R it E]e(?}n&}fg)én,%? uffaly of

principles of organic T try are described in "Organic Chemstry",
Thomas Sor r eld) a SifimemrbsietdymorScydivce BbdkembSadbidyictio hett@B8yl rvgchavidgrich' s
Advanced Organi emstry:', 5th Ed., Ed.: Smth, MB. and rch, J., John
Wl ey & Sons, N&@%B%Rms ?@ﬁ’?m{eﬁgy é‘ﬂ?‘?t?‘gfr@@rﬂlgﬂge@’ BrYERPHIYF-e her eby

i ncorporated by reference. [0024] As described herein, compounds of the
invention may optionally be substituted wth one or nore substituents,
such as[0828] i | |2usGamnavddyemkPefiniiomove, or as exenplified by

[0023] Compounds of this invention include those described generally above, and are
further illustrated by the classes, subclasses, and species disclosed herein. As used herein, the
following definitions shall apply unless otherwise indicated. For purposes of this invention,
the chemical elements are identified in accordance with the Periodic Table of the Elements,
CAS version, Handbook of Chemistry and Physics, 75™ Ed. Additionally, general principles
of organic chemistry are described in “Organic Chemistry”, Thomas Sorrell, University
Science Books, Sausalito: 1999, and “March’s Advanced Organic Chemistry”, 5™ Ed., Ed.:
Smith, M.B. and March, J., John Wiley & Sons, New York: 2001, the entire contents of
which are hereby incorporated by reference.

[0024] As described herein, compounds of the invention may optionally be substituted
with one or more substituents, such as are illustrated generally above, or as exemplified by
particular classes, subclasses, and species of the invention. It will be appreciated that the
phrase “optionally substituted” is used interchangeably with the phrase “substituted or
unsubstituted.” In general, the term “substituted”, whether preceded by the term “optionally”
or not, refers to the replacement of hydrogen radicals in a given structure with the radical of a
specified substituent. Unless otherwise indicated, an optionally substituted group may have a
substituent at each substitutable position of the group, and when more than one position in

any given structure may be substituted with more than one substituent selected from a



particul ar cl asses, subclasses, and species of the invention. It wll be
appreci ated that the phrase "optionally substituted" is used
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general, the term "substituted", whether preceded by the term "optionally"
or not, refers to the replacenment of hydrogen radicals in a given structure
with the radical of a specified substituent. Unless otherw se indicated,
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production, detection, and preferably their recovery, purifi catl on, and use
for onechsmicallyr &easfble isempavsbde ongi Bel ds egt sebssantially nalteserd Vdmbommeatt g, a
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embodiments aliphatic groups contain 1-4 aliphatic carbon atoms. In some embodiments,
“cycloaliphatic” (or “carbocycle” or “cycloalkyl”) refers to a monocyclic Cs-Cg hydrocarbon
or bicyclic Cs-Cy, hydrocarbon that is completely saturated or that contains one or more units
of unsaturation, but which is not aromatic, that has a single point of attachment to the rest of
the molecule wherein any individual ring in said bicyclic ring system has 3-7 members.
Suitable aliphatic groups include, but are not limited to, linear or branched, substituted or
unsubstituted alkyl, alkenyl, alkynyl groups and hybrids thereof such as (cycloalkyl)alkyl,
(cycloalkenyl)alky! or (cycloalkyl)alkenyl.

[0026] The term “heteroaliphatic”, as used herein, means aliphatic groups wherein one or
two carbon atoms are independently replaced by one or more of oxygen, sulfur, nitrogen,
phosphorus, or silicon. Heteroaliphatic groups may be substituted or unsubstituted, branched
or unbranched, cyclic or acyclic, and include “heterocycle”, “heterocyclyl”,

“heterocycloaliphatic”, or “heterocyclic” groups.



of unsaturation, but which is not aromatic, that has a single point of
attachnment to the rest of the nolecule wherein any individual ring in said
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sulfur (“thioalkyl”) atom.
[0031] The terms “haloalkyl”, “haloalkenyl” and -“haloalkoxy” means alkyl, alkenyl or
alkoxy, as the case may be, substituted with one or more halogen atoms. The term “halogen”
means F, Cl, Br, or L.
[0032] The term “aryl” used alone or as part of a larger moiety as in “aralkyl”,
“aralkoxy”, or “aryloxyalkyl”, refers to monocyclic, bicyclic, and tricyclic ring systems
having a total of five to fourteen ring members, wherein at least one ring in the system is
aromatic and wherein each ring in the system contains 3 to 7 ring members. The term “aryl”
may be used interchangeably with the term “aryl ring”. The term "aryl" also refers to
heteroaryl ring systems as defined hereinbelow.
[0033] The term “heteroaryl”, used alone or as ‘part of a larger moiety as in
“heteroaralkyl” or “heteroarylalkoxy”, refers to monocyclic, bicyclic, and tricyclic ring
systems having a total of five to fourteen ring members, wherein at least one ring in the
system is aromatic, at least one ring in the system contains one or more heteroatoms, and
wherein each ring in the system contains 3 to 7 ring members. The term “heteroaryl” may be

used interchangeably with the term “heteroaryl ring” or the term “heteroaromatic”.



means F, C, Br, or I. [0032] The term"aryl" used alone or as part of a

| arger noiety as in "aral kyl", ™"aral koxy", or "aryloxyal kyl", refers to
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het er Oafm‘:fnbéieﬁgcﬁloaﬁ{ﬁ -tfrg having 0-3 heteroatoms independently selected from nitrogen,

oxygen, or sulfur. Optional substituents on the aliphatic group of R° are selected from NH,,
NH(C; 4aliphatic), N(C,.4aliphatic),, halogen, Cj.4aliphatic, OH, O(Cj.4aliphatic), NO,, CN,
CO,H, COy(Cy.4aliphatic), O(haloC;.4 aliphatic), or haloCjaliphatic, wherein each of the
foregoing Cy_4aliphatic groups of R° is unsubstituted.

[0035] An aliphatic or heteroaliphatic group, or a non-aromatic heterocyclic ring may
contain one or more substituents. Suitable substituents on the saturated carbon of an aliphatic
or heteroaliphatic group, or of a non-aromatic heterocyclic ring are selected from those listed
above for the unsaturated carbon of an aryl or heteroaryl group and additionally include the
following: =0, =S, =NNHR’, =NN®R'), =NNHC(O)R", =NNHCO(alkyl),
=NNHSO,(alkyl), or =NR", where each R" is independently selected from hydrogen or an
optionally substituted C;.¢ aliphatic. Optional substituents on the aliphatic group of R" are
selected from NHy, NH(C;.4 aliphatic), N(C,.4 aliphatic),, halogen, Cy.4 aliphatic, OH, O(Cj.4
aliphatic), NO;, CN, CO.H, CO,(C;.4 aliphatic), O(halo C;.4 aliphatic), or halo(C;.4 aliphatic),

wherein each of the foregoing C;_saliphatic groups of R” is unsubstituted.



menbered cycl oal kyl ring having 0-3 heteroatons independently selected from
nitrogen, oxygen, or sulfur. Optional substituents on the aliphatic group
of R are welzeerwsa7sBr om NH2, NH(C1l_4aliphatic), N(d -4alpcghskomsipz422hal ogen,
Cl_4aliphatic, OH QCl_4aliphatic), N2, CN, CO2H CO2(Cl _4aliphatic),
Q(hal oC1_4 aliphatic), or haloCl-.aliphatic, wherein each of the foregoing
Cl 4aliphatic groups of Ris unsubstituted. [0035] An aliphatic or
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navi ng 00%ho b mheatFiRdER AT 1S ur b aPuh SR BPRRES bl Sbg bkmay,
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R+ are selected from NH2, NH(CL_4 aliphatic), N(Cl-4 aliphatic)2, halogen,

Cl_4 al tqiﬂiatf¢8(¢0ffhﬂm(d9(0@l&4 al i phatl c), NOZ CN, CO2H, CX2(Cl-4 aliphatic),

Q(hal o E)]O?’ﬁ] al igshgétili?e)d’ ab%(ze hl?lls%gl 4bo%& ' C)lhdé’g%relcrlent occurrences of R° (or
R*, or any other }Vanable similarly defined herein), are taken together with the atom(s) to
which each variable is bound to form a 5-8-membered heterocyclyl, aryl, or heteroaryl ring or
a 3-8-membered cycloalkyl ring having 0-3 heteroatoms independently selected from
nitrogen, oxygen, or sulfur. Exemplary rings that are formed when two independent
occurrences of R° (or R, or any other variable similarly defined herein) are taken together
with the atom(s) to which each variable is bound include, but are not limited to the following:
a) two independent occurrences of R° (or R*, or any other variable similarly defined herein)
that are bound to the same atom and are taken together with that atom to form a ring, for
example, N(R®),, where both occurrences of R° are taken together with the nitrogen atom to
form a piperidin-1-yl, piperazin-1-yl, or morpholin-4-yl group; and b) two independent
occurrences of R° (or R*, or any other variable similarly defined herein) that are bound to

different atoms and are taken together with both of those atoms to form a ring, for example
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each of the foregoing Cl-4aliphatic groups of Rt is unsubstituted. [0037]
The term "al kyl i dene chain" refers to a straight or branched carbon chain
t hat may wbeoéauisBis3sat urat ed or have one or nore units @CTursgeBOn£s on and
has two points of attachnent to the rest of the nolecule. [0038] As
detail ed above, in sone enbodi nents, two independent occurrences of R (or
R+, or any other variable simlarly defined herein), are taken together
with the aton(s) to which each variable is bound to for OB°renber ed
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not limted to the followng: a) two indepf@ito ccurrences of R (or R,
to~for
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stated, structures depicted herein are also neant to include all isoneric
(e.g., eomppasionnl) mixgiresselethedresent compennge dyie trithin ther scope fob the invention. )
forms ofy,jde otherwise stated, all tautomeric forms of the compounds of the invention are within

the scope of the invention. Additionally, unless otherwise stated, structures depicted herein

are also meant to include compounds that differ only in the presence of one or more

isotopically enriched atoms. For example, compounds having the present structures except

for the replacement of hydrogen by deuterium or tritium, or the replacement of a carbon by a

BC- or “C-enriched carbon are within the scope of this invention. Such compounds are

useful, for example, as analytical tools or probes in biological assays.

[0040] 3. Description of Exemplary Compounds:

[0041]  Preferred rings formed by R' and R? of formula I are selected from an optionally
substituted 5-7 membered saturated, partially unsaturated, or fully unsaturated ring having 0-
2 heteroatoms independently selected from nitrogen, oxygen, or sulfur. More preferred
optionally substituted rings formed by R! and R? are selected from benzo, thieno, cyclohexo,
pyrido, tetrahydropyrido, or pyrimido. Preferred substituents on the ring formed by R! and
R” are selected from halogen, R°, OR®, N(R®),, and SR®, wherein R is defined generally and
in subsets herein. More preferred substituents on the ring formed by R! and R? are selected

from chloro, bromo, fluoro, Me, Et, CF5;, OH, and OCHs.
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structure; for exanple, the R and S configurations for each asymetric
center, (Z) and (E) double bond isoners, and (2Z) and (E) confornational

i soners. Wbhewefs8m3 single stereochem cal isonmers as WeCT/s2003ma4223 oneri c,
di astereoneric, and geonetric (or conformational) mxtures of the present
conpounds are within the scope of the invention. Unless otherw se stated,
all tautoneric forns of the conpounds of the invention are within the
scope dD042le i RvefaredQ ghugs tafofoahliy, I ard sdectat fionwiasealaicattesld, sCQ@ict ur es

depi cte ein__are so nmeant to include conpounds that differ only in
t hg pr e‘g@ "prQh‘e ‘S&B)ﬁ:&’?@ Yot Ppt céaﬂ"rl %}kﬂiﬂﬁflmﬁ)r?@@na‘t"@?ﬁm Py O’ék‘ﬁ?rﬁlo)él:
conpoungs, Bavheeyies ulitesedtard Bg]ﬁ&fgyy &id mg]a%denﬂg Ee;mgd b§RbACSTERR Of

hydrogen by deutéeriumor tritiu e replacenent” of a’carbon by & 13C
or 14C@@).chisd-car-56s-. aMorevptdiemed Qezreumpef fofmulaiIsare selecttd drom Swalence

conpounds .ar sef r anpl an tical . tqols or pr s in

bi ol ogi ,553495}3.-#@@121%‘?, 3&%3‘5&%@% t @éﬁﬁ?)&ﬁ@%ﬁ%‘ﬁ}ﬁg‘g -] 0541]
Pref er re@)NHw@SE,-f ormed by Rl and R2 of fornula | are selected froman
optionally substitut eg 5-7 nenbered saturated, partially unsaturated, or

fully uf843lur aPeeferr¢chB” Igeonipa f Gornilh & taeey sedeatersirpmdapentieally yubstitueat €ds f r om
nitroge 0 en, or _sul.fur r ref erred tionally substituted rings

f ormed %gph?ﬁ((yfgﬁ%pﬁ agrogh_glé?rné'csﬂl\’{ggﬁ’fnrggﬁ’lnﬁéﬁ]f‘ét?d?‘!F‘)?frbno, cycl ohexo,  pyrido,

t et rahydr opy(a) 89,6 @emBy¥iel MdRcydicab@kdfedosastind;uent s on the ring fornmed by
Rl and R2 are selected fromhalogen, RR, OR N(R)2, and SR wherein Ris

defined genelip|Sy6 aianberad kaieroeyclichimediaving\vb defarestems independenily seleeted on
the ri : b .are selected fromchloro, brono, fluoro, M,
Et, CFQI?O%%‘F&%%B’ %’m%&ﬁ%@%OOM 058753 PCT/ US2003/ 014223 [0042]
Preferred Q @) aulps nimfepsdmbaodyche er a &L BE irethbbredrbieyctialhekesarodil havih®) -, -
C(ONR-, -C02-, -C(Q -, . -SP2-, or a . Cl 4 alkylidene chain wherein one or
t wWo non1'3§’8}e Rakorps ‘rﬂgFPQﬁ%%@i‘féy if’%ch%d fgem BiteggEn RYERH AT Y Wnd i ndependent | y
replaced by -0-, -S-, -NR, - C(O-, -C02-, or -SO2-. More preferred Q
groups of fornula | are selected froma valence bond, -C(O-, -C(ONH,

Z002-, [0644) coMore pBeferred REE@UPsROLormulf DaGHEBiqnatly subsGO@dNBIOkBs selp@ed 3]
cubst | (ivRa et il B GRSt Bty SEBerIRA SalppegL
sel ect eglcfdhexyl, (Fhengi, 3pPridRANOBIRY], MAasYIC! is6xSolyUr AifSIA! Ben¥dihien§l: or
benzo[1,3]dioxolyl. Preferred substituents on R® , when present, are selected from R°, '
halogen, N(R®),, OR®, or SR®, wherein R° is defined generally and in subsets herein.
[0045] According to one embodiment, the present invention relates to a compound of

formula II;
N—N 3
QR
S/(X>\N/
ol
B
R? N)

11

or a pharmaceutically acceptable salt thereof, wherein A, Q, X, Rl, R?, and R? are as defined

above.

[0046] Preferred Q, R}, RZ, and R3 groups of formula II are as described above for

compounds of formula I.

[0047] According to another embodiment, the present invention relates to a compound of

formula IIT:

-12 -



(b) a 5-6 nenbered heterocyclic ring having 1-2 heteroatons independently
selected fromnitrogen, oxygen, or sulfur; or (c) a 5-6 nenbered

nonocycl i wom040587580 nmenber ed bi cyclic heteroaryl ring RraTiusgoo3mML23

het er oat ons i ndependently sel ected from nitrogen, oxygen, or sulfur. [0044]
More preferred R3 groups of fornula | are optionally substituted groups
selected fromnethyl, ethyl, propyl, isopropyl, isobutyl, tert-butyl,

cycl opropyl, cyclopentyl, cyclohexyl Nfblhenyé spyridyl, thienyl, furanyl,

i soxazolyl, triazolyl, benzothienyl /@9@% @[ 1, 3] dioxolyl. Preferred
substituents on R3, when present, e le¢ijed fromR, halogen, N(R 2, OR

or SR, wherein R is defined gatler and in subsets herein. [0045]
According to one enbodi nent, the Jpredent invention relates to a conpound of
formula Il: NNNs S _J/ ) 5 X H NI1I or a pharmaceutically

acceptabl e salt thereof, wherein AV Q. X Rl, R2, and R3 are as defined
above. [0046] Preferred Q R1, R2, anEiHRS groups of fornmula Il are as
descri bed above for conpounds of fornula I. &004%2 According to anot her
enbodi nesrt phagtheceptiestlyriccenigde salothereef, atherein @, X, BorpoandRofre s defingd 111 :
-12 V\D;&Qé/OSB?SB PCT/ US2003/ 014223 NN, RS XN RILH R NIIl or a
phar maceutical | y acceptable salt thereof, wherein Q X Rl, R2, and R3 are
as defieeds] Preferred Q, R!, R? and R? groups of formula III are as described above for

compounds of formula I.
[0049]  According to another embodiment, the present invention relates to a compound of

formula I'V:
—N

N 3
QR
S/(X>\ [

'd
R1IKN
R2 N)
IV

ora pharmaceﬁtically acceptable derivative thereof, wherein Q, X, Rl, R2, and R? are as
defined above.

10050] Preferred Q, R!, R? and R® groups of formula IV are as described above for
compounds of formula I.

[0051] According to another emobodiment, the present invention relates to a compound
of formula IL, III, or IV, wherein X is sulfur.

[0052] According to another emobodiment, the present invention relates to a compound
of formula II, III, or IV, wherein R! and R? form a benzo ring.

[0053] Representative examples of compounds of formula I are set forth below in Table
1.

[0054] Table 1. Examples of Compounds of Formula I:
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above. [0048] Preferred Q Rl, R2, and R3 groups of fornula Il are as
descri bed above for conpounds of formula |I. [0049] According to another
enbodi merwp 206u05pT8sent i nvention relates to a conpoundPofi/uskasmeud2as | V: | N
\W  QR3 S-1, XNRLNH /J R2N IV or a pharnaceutically acceptable
derivative thereof, wherein Q X, Rl, R2, and R3 areas defined above.

[ 0050] Preferred Q R, R2, and R3 groups of fornula IV are as descri bed
above for conmpoundN-ef-Nfornula I. [0% Acgording to heroem)bodl rrent,
the present inventi/dh |lates to a cg ofg‘orrrulai(

wherein X is sul fuy §005'2']*2 According to alf oth r »enmobo m%ntN th esent

i nvention Q, @ conpaquid armula 11,741k IV V\/ner R1 and
R2 forma gentjati ve exarrpl S |of/ponpounds of
formula | ™a S Fab /ga . [ 0054] 1. Exarrpl es of
Compounds of For mil al: -13 WD 2004/ S%%I?SS PCT/ USZOOS/OléZi_ SSNH SS
NSSNHUSH Nio\ ~Ns~-NsNoAANI-11-21-3s&H0ssNO

A X s

S S S § N
O H

o N \ N/)
I-4 I-5
I3 0
s S)\N S SAS)\N S
H | y H |\ /
.y e
1-6 1-7
'Y ] —
A )\ sAs)\NJ\N/\ AL
H S S” NH,
N / NN _o
N/) NN cl N"
I-8 1-9 1-10

I-11 I-12
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i0Ol' \ ~-N~\ SSIN~\ HON' N 1-41-5 NNO~-NOSSHI OSSHI
- SX SNNLN~J < NI N [-61-7NNONN\ ONN I I' S SHI SN
H ~O S~SNwP 2004/088M3H CI | / -N) 1-8 1-9 1-10 N-N O N NPOT/USRo63/018281., N S
gl H(H H G/ NC NI-11 1-12 -14 W 2004/058753 PCT/ US2003/ 014223
SSHHS'AL SHHCOG NG / N 1-13 1-14 ,,// \\\\ AL \\\\ O SSHHS
SHH d / NC / N1-15 1-16

N—N O

I\

5
S/LS)\N N/\Wi:j s
H H
joe joe
p, s
Cl N Cl N
I-13

N N N
§” s N §” 8" NN
oo o
/ P
Cl N Cl N
I-15 I-16
-N o N-N o
[\ &
sAs)\N S S)\N N
H Ho |l
~ 2 /
Cl N cl N
1-17 1-18
N—N 0 N—N 0]

m F m
p F F —
Cl N Cl N

-22
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\
\
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O C

N C
N C

NF 1-23 1-24 NNO F /r
N1-25 1-26 FF-NH- // \\ 0SSO SSH)YO" d N
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N-N o F
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A F
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C NCO N1-29 1-30 SSHQOQ SSHNF d NdC NF 16 W 2004/ 058753
PCT/ US2003/ 014223 1-31 1-32 NNNNO SSHSSH I NiOdCd N 1-33
1-34 ~ XNWO 2004958053 S NS SO HH \ A\ \ O I\NC N PC3usteB3H1423 A~ \
A~-SSiIiHSSHSSH d )() O NO ( N1-37 1-38 1-39 - SO /N -NO
HNFFS S NSN\\W.- SHQ ,N-1k, s OF F N\ \ p~ FN- |-40 1-41 -17
WD 2004/ 058753 PCT/ US2003/ 014223
1-31 1-32
N-N o N-N O
I\ &
SAS)\N S S)\N/U>(
H H
jon - >
P O ~
Cl N - Cl N
I1-33 1-34
)\ [\
SAS)\WIJI\O/Y SAS ITI)J\O
2 ~
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I-35 I-36
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S S)\NH S S)\N S S)\N
| H H
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HNN 1-42 1-43

-\ S0 SAS S HN-<,

S Br
/| N 1-44 1-45 N-NO N-N
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Br
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Cl
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Cl NH -18 WD 2004/ 058753 PCT/ US2003/014223 1-50 1-51 0 0 N M -
N>NAO 11/ S)-SH~ SNOAd / N C 1-52 1-53 0O, N NN N O 11 N \
" SI-1 ~ Wel2004/0887531\ S S HSSSSHo~~" )()~ NF PETRS2@3/014228 Cl
1-55 1-56 NNAONNO SSHIS S/I\SSHO-N N ()~N O 1-57 1-58 00
ON/--NH/ NLNW\H\N S\ I \ SA SS SSN' \ s)
1I-50 I-51
Q 0
N td
- N O
g ° N S
[se oo
P
Cl N/ Cl N
I-52 I-53
? N
N/N\>NH/§\ —N SAS)\N S
)\‘S © /Q »\ H \ /
S S 8 N (@] N
H | _
A S N
2 y/ F
Cl N Cl N F7OF
I-54 I-55 1-56
N—-N 0 N—N
| H \ / H | /N
o) N X
Nig Nig
1-57 I-58
0] 0
N s N S
N—N NS —Nf N YN
B Sa0 Il e avg
s s HJS\/\»/ S Cl S
NT N7 N
1-59 1-60 I-61

NH
\
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S11, SN 'u, HO I / 1-111 [0055] 4. Ceneral Synthetic Methodol ogy: -25 WO
2004/ 058753 PCT/ US2003/ 014223 [0056] The conpounds of this invention nmay
be preparwo 200/@58T838r al by met hods known to those skill edTius2eds®iens for

anal ogous conpounds, as illustrated by the general schene below, and the
preparative exanpl es that follow [0057] Scheme I NN\ /-NH2 RL/J +jj
N\/--NH2 (a) R I ~JqXR2 I N HS X R2 N 2 3 Reagents and conditions:
(a) NaH, DMF [0058] _ —v- shows a genenglN net(hodHfor pari ng
conpounds of for rrul w a val ence bond bhad INS drogen (3).
The | eavi ng group S u- may be di s@ acéd ﬁy the §ul f1de conmpound
2 to form conpoynd 3. A v'érlety of L |leaving groups are us@ful for this
synthesis, in n\g but not limited to o@ gnd brono. Conpound 3 is a
useful inte 4n formng a variety ®f-tqmpounds of forrmula | using

nmet hods kno to ne of skill in the art and as illustrated in the
Synt hetic Schemes bel B#02[0059] Scheme |1 0 N N NHPIfBN ~X X NH RL RL 2
| \A2 A(a) or (b) RNRN 3 4

—N N“ 0]
/k >\ /“\/ N /
1-104 1-105 1-106
N—N N—N 0
N OCH
S N/\© 8 7S 3
@fﬁ @fﬁ
ci N7 N
I-107 1-108
N-N N—N
[\ ) o}
S/LS)\” S/LS)\”/\\/ \[::]
AN AN
‘ v 7
1-109 1-110
/ \
N O
Seaav
@
2
N
I-111

[0055] 4. General Synthetic Methodology:
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Reagents and conditions: (a) R3C(OC, Et3N, CH3CN, reflux; or (b) R3CO2H,
EtOC(O Cl [0060] Schene Il above shows a nethod for preparing conpounds of
formul a Iwateeesiss753Q i s a car bonyl group. These conpoun@sTrsgoi@igeepar ed
by treating conpound 3 with an acid chloride of the formula R3C(OC to
formthe am de conpound 4. Alternatively, one may treat conpound 3 with a
carboxylic acid in the presence of a chlorofornmate as shown in step (b)
above t[005@r m (The campdendsasfpbis itlvehtioA mdydlse prapared yn géneadlityhaethodsakmbvat y |
acid chl rlde ts are anenable to this re ctio to forma variety of
corrpourfas B9 ot the i apaloaRYS COMROPRfa ef ol usarﬁgﬁa h el Isghemeyp

het er o 03/ 014223 [0061] Scheme 111 0 R3
N e e R S T AP (a) 2IARNJ RNJ 35

Reagent[$037ld cSebemedns: (a) R30C(O Cl, pyridine [0062] Scherme |11 above
shows a nethod for preparing conpounds of formula I whggein Qis a -CO
group. These conpounds nmay be prepared by treating cgﬁz‘ 3 wth a

chl orof ormat e conpound of formul a RSOC(O)CI to forms car banat e conpound

5. A wide varietrR O aI I phat II/E::%.E%HM hI or oﬁﬂe reagents are

anenable to this re ctJon+t% of ¢ nds of formula |
wherein R3 is al igstfatN, aryF heterocyclyl or g oaryl. [0063] Schene
IV O R3 N N-N > NH, JIINNHSXSZX RL | ~A(a), (b)3 or (c) RL I ~A

Reagents and conditions: (a) NaH, DMF

[0058] Scheme I above shows a general method for preparing compounds of formula I
where Q is a valence bond and R? is hydrogen (3). The leaving group L of compound 1 may
be displaced by the sulfide compound 2 to form compound 3. A variety of L leaving groups
are useful for this synthesis, including but not limited to chloro and bromo. Compound 3 is a

' useful intermediate in forming a variety of compounds of formula I using methods known to
one of skill in the art and as illustrated in the Synthetic Schemes below.

[0059] Scheme I1
O

\>~NH2 \>~N%|~

f\) _(@or() IJ\

Reagents and conditions: (a) R*C(O)Cl, Et;N, CH;CN, reflux; or (b) R*CO.H, EtOC(0)Cl

[0060] Scheme II above shows a method for preparing compounds of formula I wherein
Q is a carbonyl group. These compounds may be prepared by treating compound 3 with an
acid chloride of the formula R*C(O)Cl to form the amide compound 4. Alternatively, one
may treat compound 3 with a carboxylic acid in the presence of a chloroformate as shown in
step (b) above to form the amide compound 4. A wide variety of aliphatic and aryl acid
chloride reagents are amenable to this reaction to form a variety of compounds of formula I

wherein R is aliphatic, aryl, heterocyclyl, or heteroaryl.
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R2 N R NN 3 6 Reagents and conditions: a) R3NCO, CH3CN, reflux; b)
PhOCOCI, pyridine; c¢c) R3NH2, DVME, heat. [0064] Schene |V above shows a

nmet hod f owopowepEsisag conpounds of fornmula | wherein Q iPSTAIS2Q30)1446B gr oup.
These conpounds may be prepared by treating conpound 3 with an isocyanate
conmpound of forrmula R3NCO to formthe urea conpound 6. A wi de variety of
aliphatic and aryl isocyanate reagents are anenable to this reaction to
forma variety of conmpounds of formula | wherein R3 is aliphatic, aryl,
het er oc%@ ﬁ) het ?r oaryl. [0065] Schenme V -27 WD 2004/ 058753

PCT/ Us298 14 EMEXNH2 ~--Cl NIN NHO2Rs S X S XS X RLI g (a) RLI (b)
RLI AA R N RN R2N 39 10 Reagents and cora;dltl ns: a) NaNQ2,

HQA - H20; b) R3SO2NH2, K2COR- 0066] Schene V ab va sh 'a general nethod

for preparing corrpounds O{U H__a |  wherein Conpound 3 may be
treated with sodiumnitr An the presencee 1 H20toformthe chloro
conpound 9. The chl &' stituent, of c d 9 may then be displaced by
a reagent having the fqr RQ;—SG%—N—E»

in or etAto form the sul fonan de
conpound 10. A wi de ! R of al i phati cg aJr sul f onam de reagents are
anenable to this reaction to forma varlety of corrpounds of fornula I
wherein R3 is aliphatic, aryB, heterocyclyl, orSheteroaryl. [0067] Schene
VI NNR3 ~>-NH L ﬂ\l S X RL, N

eagents

R Bnai B &) rRPoc(o)cy, pyridine
[0062] Scheme III above shows a method for preparing compounds of formula I wherein
Q is a -COs- group. These compounds may be prepared by treating compound 3 with a
chloroformate compound of formula R?*0C(0)Cl to form the carbamate compound 5. A wide
variety of aliphatic and aryl chloroformate reagents are amenable to this reaction to form a

variety of compounds of formula I wherein R® is aliphatic, aryl, heterocyclyl, or heteroaryl.

[0063]  Scheme IV

O RS
N’N N’N

>~NH2 >*N%‘
f\ @, ), or(©) j\x\

Reagents and conditions: a) R? NCO, CH3CN, reflux;
b) PhOCOC], pyridine; c¢) R*NH,, DME, heat.
[0064] Scheme IV above shows a method for preparing compounds of formula I wherein
Q is a -C(O)NH- group. These compounds may be prepared by treating compound 3 with an
isocyanate compound of formula R’NCO to form the urea compound 6. A wide variety of
aliphatic and aryl isocyanate reagents are amenable to this reaction to form a variety of

compounds of formula I wherein R? is aliphatic, aryl, heterocyclyl, or heteroaryl.

[0065] Scheme V
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+ HS X (a) RI'l R NRR N 17 8 Reagents and conditions: a) NaH DwW

[ 0068] Schene VI above shows an alternative nethod for preparing conpounds
of the pwe=emoss8TMenti on wherein Qis a val ence bond (@ TI/URheé3loee23 ng
group L of conpound 1 may be displaced by the sulfide conmpound 7 to form
conmpound 8. A variety of L leaving groups are useful for this synthesis,
including but not limted to chloro and bronb. A wide variety of aliphatic
and aryl sul fonam dE‘ eagents are anfemhbl etothis reamPNon S0 fkrm a

variety of compou ds Hbormul a | a:t R3 is a|lph ti Naryl

het erocycl yl, or She t&r oar yl. [006 Xt hough cert ai nSex I efpl ary enbodl ment s
are depi ct edR scri bey abm) her eibh, itR e appreciated that a
conmpounds of thg jventﬂm—tan b p par ed—actor di é t he net hods

descri bed gep above usi opriate stargi terials by nethods
generally available to one of ordinary skill in the art -28 WD 2004/ 058753

PCT/ US2003/ 014223 [@070] 5. Uses, ¥ornulation and Admi @ stration [0071]

RS IR T N RGN ke b I

ki nases thus the present conpounds are useful for the treat rrent of
di seas e@oggh séFhfép%% ahoye shaws #igsnral methgd ifpgprepeaing,ermpeunds ef forgula I

al l erqgi I®).Su

i songeqStAR0aEISD.2 PlnauRE R LRMarcl AR SRR FRHAE ihe BHBTTIRT, 11
organ tHzPspliam Htei dﬂoro[@ﬁﬁﬁ)]undt&c oThi niglbyo, substitient h@compcpmdw ofaytthen pe esent

i nventi gn maceut i II ccept apl 3 sitio r vid erein
t hese c@ﬁ%&%&aﬁ%ﬁsmﬁ% é‘gaﬁ? %%“ﬁﬁeﬁ o §T9E taengﬁ tﬁ%éuﬁ%qaér\?ﬁ\ﬁ and
opt i ona¢dnypRATDI @pwﬁtemew%bhml A 2PAGERbAhiBe r&Bbhtk % alﬁétiabu\éa@tm@r
vehicle. In certain enbodiments, these conpositions optipnally further
conpri seagina & famn e aadetyi of somphendspeffornulychvherginoRa]is @élphailcn aryl,
compou i nvention are commercially available (Mybridge
pl c, T%?r {:}éctl)? %%?85}& Cornwal | PL34 OHW Engl and). However, these
corrpounds are not knovvn as inhibitors of JAK ki nase nor as havi ng any

phar maceuti cal use
[0067] Scheme VI

NN R
\
NH
] Ao D—ni
1 N 3
R XN+ /L >_NHR (@) RN
[ ) " ws —— 7
R2 N R2- N
1 7 8

Reagents and conditions: a) NaH, DMF

[0068] Scheme VI above shows an alternative method for preparing compounds of the
present invention wherein Q is a valence bond (8). The leaving group L of compound 1 may
be displaced by the sulfide compound 7 to form compound 8. A variety of L leaving groups
are useful for this synthesis, including but not limited to chloro and bromo. A wide variety of
aliphatic and aryl sulfonamide reagents are amenable to this reaction to form a variety of

compounds of formula I wherein R is aliphatic, aryl, heterocyclyl, or heteroaryl.

[0069] Although certain exemplary embodiments are depicted and described above and
herein, it will be appreciated that a compounds of the invention can be prepared according to
the methods described generally above using appropriate starting materials by methods

generally available to one of ordinary skill in the art.
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or as a conponent of a pharmaceutically acceptable conposition.
Comrercially avail able conpounds of the present invention are selected
from 3- GvDaoevisersao[ b] t hi ophene- 2-carboxylic acid PCT/US2003/014223
[5-(7-chloro-quinolin-4-ylsulfanyl)- [1,3,4]thiadiazol -2-yl]-amde; N
[ 5-(7-Chl oro-quinolin-4-ylsul fanyl)-][

1, 3, 4] t hi adi azol - 2-yl ] - 2- phenoxy- ni coti nam de;

5- thhyl 2- phenyl 2H[1,2,3]triazol e-4-carboxylic acid

5 I|n 4- yl sul f anyl 1, 3,4] thiadiazol-2-yl]-am de;
opr @&ghﬁc 9% e HO’EB"@ME’%W%F%W&U} nol i n- 4-yl sul f)almlll) [

3, 4]t
(7 ] CE] Ogtgloaéfﬁhrﬁ%m ?ﬁ&ﬂcgwsﬁf%’%@?%wkﬂ’%mﬁ t hi adi azol - 2-yl ] -acet am de;

phei972] CarAm)&lyctussedaahode the present invention provides compounds that are inhibitors
7-ch - am de,

5-
hi
> é Et R Sm?%l l n(f)ezsl gncﬂ ﬁﬁ%%‘%t &o&pggtpcfsa%g :u?e Itlla% or the treatment of diseases,
(

o]

dj t
3-b]pyr|d|n -yl sul fanyl’) - ithladlazo géz ﬁanlne %SSB&?Emd
4/ 05@2@3 d@rﬁt&mlmmlseases such as SLE lupus and psoriasis, and conditions

Chl o ss’al' Ltedg\llth%)r}%zi(\)r{t??%ﬁj@{qa}l n-4-yl sul fanyl)-|

, 3, 4] thiadi az pr opi onam de;
Ch or OR8] 5- (Alccohlindl 9 GRli ARthdr- éspél:ts Wff 8RY Ipresknt invention, pharmaceutically
3, 4] t hi adi azol - 2-yl | - 2- et hyl - i onam de;
Hy dr 035FeRaBleoCommISHIoNy e -RyoVid |w Iemcﬁxeswym@sm@msa comprise any of the

5-(7- | f di 2- d
173" 4 bt dosdbrka bud) S0 bhddnaly ol OF ofAicpicaly Fefityore
t hi 0] - ; carier, adpet@nordechidif. &n(ddﬁahﬂémbecﬁnmhtsht}@);e tompdsitibnsasiitvaslly Zonter

[0075] It will also be%ﬁﬁpre |at ed that certain of the conpounds of present
i nvent i SR ODELT B101G theraperias agshBat ment, or where appropriate, as a
phar macgeriral |0erAGE eRiniidu t h or.di - ent
|nvent|§w L phé?naceutlcaﬁ?@qgiéggtgﬁﬁzk ggr?@gtf%g F%@ﬁﬁaﬁghigﬁ?ﬁ&ﬁénot
lim ted(Mayqulgarpiacé’mvnltfaﬂ IT)ln'agelepﬁ(HhWell SRil¥s OHEW, einglansinl t Bowbvers dodse

esters, ot her , adduct . deri whi ch upon adm nistration to a
pat i ent (?IﬂpCHlél §are not known as in 1b1tors o¥ i&k enase nor as f?avmg any pnharmaceutma use

i

(

,23, 4] t Bisaslieaz Qllld' gdrﬁﬁktﬁﬁ's ri'ﬁolud1§g,<l?u‘t% AfRed B, @MBrgic disorders such a
00

1
[
L
[
5-
1
[
2
2-
1
2-
1
4-
[

or as a component of a pharmaceutically acceptable composition. Commercially available
compounds of the present invention are selected from:
3-Chloro-benzo[b]thiophene-2-carboxylic acid [5-(7-chloro-quinolin-4-ylsulfanyl)-
[1,3,4]thiadiazol
-2-yl}-amide;
N-[5-(7-Chloro-quinolin-4-ylsulfanyl)-[1,3,4]thiadiazol-2-yl]-2-phenoxy-nicotinamide;
5-Methyl-2-phenyl-2H-[1,2,3]triazole-4-carboxylic acid [5-(7-chloro-quinolin-4-
ylsulfanyl)-[1,3,4]
thiadiazol-2-yl]-amide;
Cyclopropanecarboxylic acid [5-(7-chloro-quinolin-4-ylsulfanyl)-[1,3,4]thiadiazol-2-yl]-
amide;
N-heptyl [5-(7-Chloro-quinolin-4-ylsulfanyl)-[1,3,4]thiadiazol-2-yl]-acetamide;
Thiophene-2-carboxylic acid [5-(7-chloro-quinolin-4-ylsulfanyl)-[1,3,4]thiadiazol-2-yl]-
amide;
5-(6-Ethyl-thieno[2,3-d]pyrimidin-4—ylsulfany1)—[1,3,4]thiadiazol-2-ylamine;
5-(2—Chloro—thieno[2,3-b]pyridin-4-ylsu1fany1)-[1,3,4]thiadiazol—2—ylamine;
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is capable of providing, directly or indirectly, a conpound as otherw se
descri bed herein, or a netabolite or residue thereof. [0076] As used

herei n, twe wevess7phar naceutically acceptable salt" refeci/tseowshoeessalts
which are, within the scope of sound nedical judgenent, suitable for use in
contact with the tissues of humans and | ower animals w thout undue
toxicity, irritation, allergic response and the |like, and are conmmensurate
with a redsCraty-N-[Hdiiehidrdgusilolinatyleulfahyl)dh Srdtadalisdot-ak}2-netlogpt abl e sal t*
means aﬁﬁ .non-tdoxi c salt or salt of an ester of a conpound of this

i nvent i BHP'OPAJC® upon adnministration to a recipient, is capable of

provi di ngz-gglbfaﬁN-[@_L(rif&ﬁldrbf-qsafno,!iﬁdﬂ-ﬂ@ﬁ%dnm)a[q,3,zﬂﬂiﬁtﬁ%@lz%l]-ﬁ-@h hyivention or
an inhibitorily active netabolite or resSi'due thereof. used " herein, the
t erm "ipiRPIONAMIAel y active netabolite or residue thereof" neans that a

met abol it r..residu reof i.s also an inhibi of .a JAK- 3. ki nase.
10077] Praritrebf Ry SEaR abfiamesP e 8ok B ghd BhrimStoatialing > For
exanpl eylsiifanil)-[1Bef188adiz0RD-yl]-S@R%! | be pharmaceutical |y acceptable salts in
detail in_J. Pharmaceutical Sciences, 1977, 66, 1-19, incorporated herein

by ref er eAet-tpedipspdaeanine.ai-1(y-raethdfiens (8.2l pysimidin-44yd thiohpeuhds of this
i nvention 9586 ived from sui.tabl e i porganic and organic acids
and basesAcE%gﬂngﬁgéggiﬁﬁﬂjg{nnéég@g 52?@@%‘%@85?%1 e, nontoxic acid addition
salts are salts of an amino group fornmed with inorganic acids such as
hydr oc iCc acid, drobrom c .acid, phosphoric acid, sulfuric acid and
per chl gﬂ”ﬁ@é]aci £yl ag? ﬁe gPRy&Tiried dhat gertain 9f thescoppayngs of pregent dxvanfien ga1 g,
el ei ¢ @ity £ fahl GoPGbimefi. i GhaE! | DG,y oCerfitld OF
by -30 WD 2004/ 058753 Bedlmefts 5 8e gropiiate, 3 & PhahaBlu Bl Heerfine! O
art sucteriystive rihareh afepordiay hier theh presacte ivieatibn,y a aplzembeduitieallys alcteptatie | ude

adi pate,_al gi nat ascor.bate.. aspartate, benzepesul fonate, benzoate,
bi sul 1 o8 e Psfie it i RpEtimie i opiapipacenticallichecapipbliasplis. csfirs apls of
cycl opesitRRSRfOP ijpbter sdabiieaRABive WARBGHbE WindifratRhNe AGaHEAGRHeEd
formate, fumarate, .g[ ucohept onat e, 8l ycer ophosphate, gl uconate,

heni sulif §erablgelprg direpsly on dadirectlpiyaieampind@s othehwide dssgribechbereinubrf anat e,

| act obi ? | gitu | aurate, lauryl sulfate, malate, naleate, nalonate,
met hane@%ﬁ (glntgtog,?ets - gﬁhéeﬁﬁ#hal enesul fonate, nicotinate, nitrate, ol eate,

oxal at [00Pa]l M tAatwsed peredatthe t@aCphaghsceutiQelySatcb@bsle sai'p ey 1o ihsbe GRS €,
phosphate, picrate, pivalate, propionate, stearate, succinate, sulfate,

tart r at WHCR Bfc ik the scppe of souRe siadicshindaementd atahlsalos uss/a entace withithe |  and

the | kfsues3 Hutndi€ah Solvdr AMAPNiBBL! e RERERy, RRLHSIE afbiR dosPBrk@hnd

al kaline earth netal, ammonium
the like, and are commensurate with a reasonable benefit/risk ratio. A “pharmaceutically
acceptable salt” means any non-toxic salt or salt of an ester of a compound of this invention
that, upon administration to a recipient, is capable of providing, either directly or indirectly, a
compound of this invention or an inhibitorily active metabolite or residue thereof. As used
herein, the term "inhibitorily active metabolite or residue thereof" means that a metabolite or
residue thereof is also an inhibitor of a JAK-3 kinase.
[0077] Pharmaceutically acceptable salts are well known in the art. For example, S. M.
Berge et al, describe pharmaceutically acceptable salts in detail in J. Pharmaceutical
Sciences, 1977, 66, 1-19, incorporated herein by reference. Pharmaceutically acceptable salts
of the compounds of this invention include those derived from suitable inorganic and organic
acids and bases. Examples of pharmaceutically acceptable, nontoxic acid addition salts are
salts of an amino group formed with inorganic acids such as hydrochloric acid, hydrobromic
acid, phosphoric acid, sulfuric acid and perchloric acid or with organic acids such as acetic

acid, oxalic acid, maleic acid, tartaric acid, citric acid, succinic acid or malonic acid or by
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and N+(Cl_4al kyl)4 salts. This invention al so envisions the quaternization
of any basic nitrogen-containing groups of the conpounds discl osed herein.
Wat er or wol20ew@isetsBe or di spersabl e products may be obtraTnsdodspieash

guat erni zati on. Representative alkali or alkaline earth netal salts

i ncl ude sodium |ithium potassium calcium magnesium and the |iKke.

Furt her pharnmaceutically acceptable salts include, when appropriate,

nont oxi usingntieninathods usddeihnhe yrt auohcaiioexdadgaomer shakharstiékRepE189
counteri?ns such as halide, hydroxide, carboxylate, sulfate, phosphate,

ni t r at e3P JRelpds 1@3193%@11%%{%33&9@% yeparafs, fRsnzgnesulf@otes pepenaite Juvul s
above, | y C SiJd

et | o R e R ol Rl G R kongye

adj uvandgdeoylsulétte,c lethanesdifonhte, aformsted foeraeitel, dlnwheptenatanysl@rebphbbphate,

sol vent di luents, ar other |iquid vehicle, .dispersion or suspension

ai ds, sabf%{@ée’a ?Wgﬁ%f&e#leg‘ian?fgﬁt Frrapoaige Mvaroipdide « @nysoryrethanesylionale, ng
agent s, 1aploBRABATACMES laiPe] Bul RERLS, mhk heAkS rﬂzﬂgnattg!%éthéﬂfes Bchapdlist €d tO
the particular dosage formdéesired. Remngton's P armaceut cal Cl énces,
Si xt eentaphthaienesniongte, nigotiviatet i mitrgivh olkealy bbxaliten palioitate, Epshoate, Pectinalkd80)
di scl os i carriers used i,n, fornmulati pharmaceutically acceptabl e
conposi ?%%&A%Eea%p eﬁlgl%olflgl&%?fi 'al?éghaf% PIFAE: Phalgle RIPPISREHErLRE: XLB?E@H’E

I nsof ar st nyrteR) B0t YRR, pCRluehelfBRAEUBdetal PAEQ RRAD! B1tW 48 ke,
conpounds of the invention, such as by produci ng any undesirabl e bi ol ogical
ef fect oflts dariyed fjose appropriaiethases inplude @ﬁqabtmetabmékahm werth wietd], amynopidmer
conmpone f I RG ' Y.18C . conmpQgsi-ti.on, dts use is
cont errp%ﬁa(é %(@3 alg(gﬁwstgﬁé? n %%qé\%:eglgle)ﬁ oaTIS% g ﬁ\laél%gén\?}éentqfl” ISTIZEEOR " Ol 3, PRYIC of

mat er i ahisrogdi-cintaiamgsgioups af thh@onpoeudsi disdlbsedabaeint alWaer 620ILLNIDHIE B! ude,
but are .notg%im’ted to, iaqn exchangers, alum na, alumnumstearate,

| eci t hi HSPersable, RIsiugEeinaY  bes gbiaingd y, seeh guaemizationn Reprpsantaive alkalt aRces
such asaRiRRRARhSSetaOkE iGude sotftulClit A/ RBKRAY Rtz 00 AidE 2 dier P! C
acid, or potassiumsorbate, partial glyceride mXxtures of Saturdte

veget ablike. f Hurteraphasnacewtidally, aseptableorsaktd eintiudey tvetsen sipptopsistepr edmoiioe

sul fate, di sodi um hydrogen ghospha{%e, . é)ot assi yum thr_o en phosphate, sodium
chi or i dEPHITE, Guya ,”X%“F‘B AR &p¢tjaaune cauopssioimed (ysing; ¢quaterions sBeR, @5 ny |

pyrrol iggide, hp@byiae! ¢hdbefaeVa%Bite, Flg%:s%ﬁﬁitgy hines, pl%)é%%@é%@ﬁhﬁ@%db K

pol yners, wool fat, sugars such as ose, glucose an ose; starches
such assudfepse. starch and potato starch; cellulose and its derivatives such

as sodi (007812 b %YJEE&%Qd above, the pharmaceutically acceptable compositions of the present

invention additionally comprise a pharmaceutically acceptable carrier, adjuvant, or vehicle,
which, as used herein, includes any and all solvents, diluents, or other liquid vehicle,
dispersion or suspension aids, surface active agents, isotonic agents, thickening or
emulsifying agents, preservatives, solid binders, lubricants and the like, as suited to the
particular dosage form desired. Remington's Pharmaceutical Sciences, Sixteenth Edition, E.
W. Martin (Mack Publishing Co., Easton, Pa., 1980) discloses various carriers used in
formulating pharmaceutically acceptable compositions and known techniques for the
preparation thereof. Except insofar as any conventional carrier medium is incompatible with
the compounds of the invention, such as by producing any undesirable biological effect or
otherwise interacting in a deleterious manner with any other component(s) of the
pharmaceutically acceptable composition, its use is contemplated to be within the scope of
this invention. Some examples of materials which can serve as pharmaceutically acceptable
carriers include, but are not limited to, ion exchangers, alumina, aluminum stearate, lecithin,

serum proteins, such as human serum albumin, buffer substances such as phosphates, glycine,
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cel lul ose, ethyl cellulose and cellul ose acetate; powdered tragacanth;
malt; gelatin; talc; excipients such as cocoa butter and suppository
waxes; OiWe wuisszs peanut oil, cottonseed oil; saffl ower/uséo3/ose22ane oil ;
olive oil; corn oil and soybean oil; glycols; such a propylene glycol or
pol yet hyl ene gl ycol; esters such as ethyl oleate and ethyl |aurate; agar;
buf fering agents such as magnesi um hydr oxi de and al um num hydr oxi de;

al gi ni csabicdicidyyr pgassivni EQbUB] Sirtial gl FRE e inix tBadsiol Satuftdi0RIze bR Thity Al

et hyl al cohol, and phosphate buffer solutions, as well as other non-toxic
conpat i BRET §HiS hrflectiolites. aicB orf pratrminey fultalg. f disedigmd hiydiggens i nhesphtatsar at e,
as wel | q I g]ﬂn e ﬁﬂii ngaaent ti t eni ng,
flavori R‘gtafasﬁghq{ e?c%?ﬁi gtsg%aetgrsft “Lé pr e(’g]érvaf i%%csgéiﬁsd %ﬁ?@%ﬁ?gg%‘t §l gerls?ue{?so be

pr esent trisilicatee pdyyiogi pyaolidores owigichgdatey taged, upgpethylepd-pbiyex fiRepmérat or .
[ 0079] Lﬁe of Corrpou?gaii and Pharmaceutically acceptabl e conpositions
[0080] P °§@P YRIFED ol fdpeigars siches IsErseofluedse apd sHeTREs; istasehes sudeds ¢RINt he

severit$.@h aftl ol GiHLs0 S QS (o] ol eagﬁ%j '
aut oi nmune d?se ses sﬁ%ﬂiaégg{%e Fﬁ%dg gﬁg‘;“‘gggﬁ I%g%} 2&% %r?gngoén I |yE)ﬂr?§lyl
associ atadhilaset hthyl gelinloseansplcalitlasd acetits; powdérdd dragacamt;i milng geldtin;niakt; er i ng

an effective anount of 3, 52mpo nd, ar a har_nalceu i call ccePt abl e
composi PIOHCUS AT &P HIERABY HPPog oDy wlinsCHls Py s e ettionsercadk ¢ i n
enmbodi MRFISWEY oil; REsaRieRS B live BUEESrh ON Al sofichf Gl ¥KcAIRDMR 2 RbpyidR Aokgpound

or pharmaceuti cal li/ acceptabl e conposition is that anount “eff'ective for
t he tr egk peliethplena glyeplyiestersisushragentiayl leste and agiyh terateidagar;dpifferideragentst i s,

i i SLE | d i ASI.S, d di.ti
oo TIHES 4L AR Rap M S AR PR R s ER e

conposi isbtni, sakideORMgds sdlutihis dm?ﬂfmxfbh@l‘, anl hREFREN bufféyoditiondNas WBY abe
adm ni stt?lred usi ng any anount and any route of adm nistration effective

for treSPPhEPhIoXICecwatifly uhdcanss Bichay sedium laaryl selfaie sod magresiue jteasteast hma

and at ol G198 WBiokinkS t %’% LSeases: Su S u

psori asi s, eand cofr?(ﬁ}%g i T eg&égglom eagélﬁ\%i ?(ﬁﬁlg gaé%n?f as%gﬁeléﬁgaﬂagﬁgng- §EdV\D
2004/ 056 8niRCTRHR 0 PRAGV4PR3 anldOfifdkidhhe @xaalko devprasent éithe esnpadifion/ar y
from subject to subject, depending on the species, age, and general
conditi¥ Oﬁiln%Wetﬁ%U{S]ﬁE’EPt,Ofﬁﬁ%?%‘Wg@r‘?rty of the infection, the particular
agent, its node of admi nistration, and the |ike. The conpounds of the

invention are preferably formulated in dosage unit formfor ease of
admi ni st00391 on lsas of Gortpeutids yndPharmaceutically acceptable compositions :

[0080] In yet another aspect, a method for the treatment or lessening the severity of
allergic disorders such as asthma and atopic dermatitis, autoimmune diseases such as SLE
lupus and psoriasis, and conditions associated with organ transplantation is provided
comprising administering an effective amount of a compound, or a pharmaceutically
acceptable composition comprising a compound to a subject in need thereof. In certain
embodiments of the present invention an "effective amount" of the compound or
pharmaceutically acceptable composition is that amount effective for the treatment of allergic
disorders such as asthma and atopic dermatitis, autoimmune diseases such as SLE lupus and
psoriasis, and conditions associated with organ transplantation.

[0081] The compounds and compositions, according to the method of the present
invention, may be administered using any amount and any route of administration effective
for treating or lessening the severity of allergic disorders such as asthma and atopic
dermatitis, autoimmune diseases such as SLE lupus and psoriasis, and conditions associated

with organ transplantation.
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dosage. The expression "dosage unit form' as used herein refers to a
physically discrete unit of agent appropriate for the patient to be
treated. WO 2004/458t%@ under st ood, however, that the total PCcaaiskgo3wsege of the
conpounds and conpositions of the present invention will be decided by the
attendi ng physician within the scope of sound nedical judgnent. The
specific effective dose level for any particular patient or organismwl |

depend [9082] a Vimei eyt shodmatqrited Wik baig fagntsnBjedi ®osubict, o@ipsadihg @atwe and
t he severltgr of the disorder; the activity of the specific conpound

enpl oy etPeCiehaeepand gangral gondition plothesibieey the: sey %Yé)é éhe W&Hﬂoﬁeﬁhg petticulgener al
heal t h, 3&38x ﬁ@%&ﬂeegf %ﬁnﬁﬂ@t A SRk th%hf?lgé. ! ’El‘?e @ |4 5t ‘gmtl&? ut.e of
of 'the oun

adni ni sttat’i on raeo excretion I C co | 'oyed;
t he durlatefemably)ffonhvdatedemt msage uditufpsm fos ehsé of canlrrbmsmncmn a@d uﬁﬁbﬂﬁ!t}d%ﬂit al

withthg g f|c co nﬁfléo ed,, and?A'ke.fators wel | known in the
medi cal “BFE% r?é‘P’Eeé?l ‘E%Sﬁgee 16 Torgy ajdig h@?’é‘i Thlersio mBhygirally disgrote unit
pref er abtt Jpedt sPpREPRate 1%?%é%%nﬂf)%%e%p:h)’lt%vmWde&@géﬂovmgr tha{g the total

pharmaceuti call'y ‘acceptabl'e conpositions of this I nvention ca
admi ni sdalyessage ohtheeespenudsoarttesonapuisitiing 0d rdwl prgsent eneationy wilbae eladudedaby Y,

povcior <ear RRiHuk poySiG QEBRLIR soloe oF ARG S GPagetene RB it et e

l'i ke, dégenididlgfod mnlyheareaMar Pétién@fortd}gaﬂlﬂﬁ%fll' Qépeaﬁ' nt 4 8aLEH- of Bact&ertain
enbodi nents, the conpounds of the invention )}/ be adm nisteréd orally or

par ent e‘ﬁé‘“ﬂ?“ga‘thed@%é@f beipg|tecatetl asbithe sverityngl ihe ﬂ@omlbtiufﬂie%tlm#’ kg thed

pr ef er A ect .bady

per asg,ﬂ eglge %ﬁpﬁggﬁ?ﬁ%@éﬁ% tsBec?ﬁ 9%‘5’@&% légdpéoey ?%eérbé’ gu‘fv?lghtg

ef f ect . gdn@BBhdalth, gex shddisagfahd patisht;fthe timef aaﬂlmlgtraﬁtohaﬁducerbﬂ daedibid@atidiyt are
| 1y acceptabl e ermul si ons, m croemnul si ons,

not limted t har eutic

sol uti ol ra Lfgﬁéﬁ'gp%gp% ‘?f'btgc sprapoundiepynlayed; the shygation 9 theoreaiaents duge
conpou

used i zl%t%ﬁéﬁ grﬁrtnbgﬁtigﬁggg&%g@mfg%ﬁgpW&%g%@%dr}n%dﬁﬁ emsp?)(;))bee h?lgé hso?%g(lg%i zi ng
agent s welll kepwinsinf therme@laihams éhhytbmal ‘patiait”’, assogedolpyréinansaholan afityl,

car bonat e | acetate cohol benzyl benzoate, propyl ene

gl ycol ,P feéaebm{ reamal, ardngpst o Zf%’@PESﬂIF‘H??Pam de,  oils (in particular,

cott Onsﬁﬂﬂﬂ.‘ﬁ] 9r quB d BHArm £8itiballP e hdepRbleY ©onffRiidhs @f‘dth%eslﬂo@lt h! $hn be
tetrahydrofurfuryl al cohol, polyethylene glycols and fatty acid

gl ycero

esters @mﬁﬁﬁ%‘ﬁ &n humgng amdx@thclegnmhvéer euflly, Bectellip sparemetallylj intmotsggmdlhe or al

(I;%'rl'r}) azgggg%@gsﬁlltﬁgeﬁtg&aﬂy,e togl%laﬁly ? by powd%rs o1n%1918n é 0051r Z()Sp?é) bucally, as an
oral or nasal spray, or the like, depending on the severity of the infection being treated. In
certain embodiments, the compounds of the invention may be administered orally or
parenterally at dosage levels of about 0.01 mg/kg to about 50 mg/kg and preferably from
about 1 mg/kg to about 25 mg/kg, of subject body weight per day, one or more times a day, to
obtain the desired therapeutic effect.
[0084] Liquid dosage forms for oral administration include, but are not limited to,
pharmaceutically acceptable emulsions, microemulsions, solutions, suspensions, syrups and
elixirs. In addition to the active compounds, the liquid dosage forms may contain inert
diluents commonly used in the art such as, for example, water or other solvents, solubilizing
agents and emulsifiers such as ethyl alcohol, isopropyl alcohol, ethyl carbonate, ethyl acetate,
benzyl alcohol, benzyl benzoate, propylene glycol, 1,3-butylene glycol, dimethylformamide,
oils (in particular, cottonseed, groundnut, corn, germ, olive, castor, and sesame oils),
glycerol, tetrahydrofurfuryl alcohol, polyethylene glycols and fatty acid esters of sorbitan,

and mixtures thereof. Besides inert diluents, the oral compositions can also include adjuvants
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such as wetting agents, enulsifying and suspendi ng agents, sweetening,
flavoring, and perfum ng agents. [0085] Injectable preparations, for

exanpl e, woe0i4/s873j ect abl e aqueous or ol eagi nhous susp@aIiusRe3eRL2he
fornul ated according to the known art using suitable dispersing or wetting
agents and suspendi ng agents. The sterile injectable preparation may al so
be a sterile injectable solution, suspension or enulsion in a nontoxic

par ent esedhl gs actepg apéres,dehulifyingr ands shspemding fapentex aWpdtenin@Sflavdgytan@n i n
1, 3-butanedi ol . Anong the acceptabl e vehicles and solvents that may be
enpl oyeBTAPBINGAEERS: Ringer's solution, U.S.P. and isotonic sodium chloride
sol uti orposkn addiekiaB12 b i iel : t e as a
sol vent mor Ps us pjgﬁi&t?%gp%%{a&h}ﬁs, Fifg¥ )%'? ﬁ?jgleﬁ)ﬁsrt'égggel Jg[rglt;éagl %(ﬁ%g@l %5(?1%#? 1¥Oglan be
enpl oyesispersionsi mgy beyfurmetate] amoodingrto dhglkpowni ate sisingrsuitdbliet digpersifi@tdry

acids s .as oleic.acid are used.in the .preparation of injectables.
Fo036) " HeAE et it B5ptpding abtiind hE i eirbeeGbig PEBHR LRaB AR SiEie
filtratjmgetdte eslghod subsimbidhi Rlenfudiah M lﬂghoiltdxﬁ dfmreﬂérah&a{c?\%ﬁ%b@%?%ﬁﬂ%r

sterilizing agents in the formof sterile solli conpo can be

di ssol ve&lvet, Hirsppampley asrp salwtion & hWStBrtansdicdt Aerongt the iaceepitable selblee andedi um
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par ent epigpartionlof injestabtesd conpound formis acconplished by dissolving or
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rate of cCampgssiomg whitheearebe dissolipesl codisparsddein. stéfide mutersorafthartsterile injectable

bi odegr bl e pol.ymers include poly(orthoesters) and pol y(anhydri des).
Depot i%fqglgbja%lfcgt?g?eﬁul ations are also prepared by entrapping the conpound
in | i poR)OBES OlMn Wirdyr 36 HedlohD e difedt ol ComPOMRTL biothe phésehk POEhidnl RS DHe
[0088] Compositions for rectal or vaginal adm nistration are preferab?y
supposi {5HrRIE tonplpwhtheapbsseptionephthed compeund fiignt Isubaitansounds intramibscslar

I nvent i gRabh MTRNIHAPHE RBmblidnkh %[y' BR use of a liquid suspension of crystalline or

amorphous material with poor water solubility. The rate of absorption of the compound then

depends upon its rate of dissolution that, in turn, may depend upon crystal size and crystalline
form. Alternatively, delayed absorption of a parenterally administered compound form is
accomplished by dissolving or suspending the compound in an oil vehicle. Injectable depot
forms are made by forming microencapsule matrices of the compound in biodegradable
polymers such as polylactide-polyglycolide. Depending upon the ratio of compound to
polymer and the nature of the particular polymer employed, the rate of compound release can
be controlled. Examples of other biodegradable polymers include poly(orthoesters) and
poly(anhydrides). Depot injectable formulations are also prepared by entrapping the
compound in liposomes or microemulsions that are compatible with body tissues.

[0088] Compositions for rectal or vaginal administration are preferably suppositories
which can be prepared by mixing the compounds of this invention with suitable non-irritating

excipients or carriers such as cocoa butter, polyethylene glycol or a suppository wax which
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excipients or carriers such as cocoa butter, polyethylene glycol or a
suppository wax which -34 WO 2004/ 058753 PCT/ US2003/ 014223 are solid at
anbi ent twopes&tsersd but |iquid at body tenperature and Prlgreskas®i4mst in
the rectumor vaginal cavity and rel ease the active conpound. [0089] Solid
dosage forns for oral admnistration include capsules, tablets, pills,
powders, and granules. In such solid dosage forns, the active conpound is
m xed whatehsoditl atlasets¢ntommpenerit bup tignided eaidy cahlpyraase @l ahdrefotX eieli ®Nthe OF
carrier such as sodiumcitrate or dijcalci umghosphate and/or a) fillers or
ext endefSHER EhVagnal cayiphag relegser the active seppeBnd.g| ucose, nannitol, and
silicicy | y I I
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sili cat €8> FRdEGuP PHGALY Q5oL PXAIPIGH Pl PaPEN M hadioindium wokals or

par af fi Bicakcium B hﬂE Ia n

BompoUngs . Ch R o of s 1S O R & TG Blucosr.

gl ycer omaﬁ@misﬂ@aﬁﬂml@ aclﬁ) b)dhsdarpeuchsis sfoc hxanplkamlrboxymemyldmﬁnlowlaﬂgnatbsay ,

d t al | t t t t lid
ol yet nerai B RarisSofinb e wirE 3 Rumrohs sucll g o i he.
case of dzBRSES, agehk’sbslueﬁ 8s agd--Bbdr| GalciihecHRSRALS B&E@bfﬁ%}ﬂlcﬁb %ﬁrého %}gnluée

buffering agents. [0090] Solid conpositions of a simlar ty
enpl oy edc1d<certain silicatesy ard pediumsarhonnta. ¢) soluipngeteading agenss &nCégls lpgxaf@n,sﬁ) ch
exci pi e S% c:u ar._wei
pol yet hytenzon SE Bt fucies by ARmblu, Bmel il I el ARl
dr ageesforca;ampllees:,etypldld:mol and gyamnoll ﬂﬁ)nmﬂe, ) epsurbehtvistidh 69 &abkganand
shel | s Qati ngs and ot her coati ng{s well known in the
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t
phar mac@?]ﬁ?r& ISClggrgﬂrﬁi; ét]iuﬁ’@caé‘ltst uchnasy tal \calciyn Sasate. IARASHIT SKBES, fsﬂiﬁg
agents paeeth @n@ F}Qoﬁe s&divd B Qﬁll'fﬁté Othd hitkeuled @Heb . §A Hﬁ@ 0 h essf i nal

I ngredient (s or preferent y, In a certain part o he 1
tract, tﬁbeitsmémﬂgs thej dosagedformyned atenevenprisBbafipties agtsenbeddi ng conposi ti ons

t hat | ud bst d va
D o RSB T R B30 SRR B Sl ST s s st ana

har d- f i hiredilge! @ldtin CapRsivs asi %'uélg RN }s! BB & fighP sugar
as well as hi ghg%m)l e%%l ar vvelnght SI e?lhg | ene gl ycorl gﬁlzla(lnd thgéalwl%alezm%gh

The act Mpleclgmpesighispdsethylre ghysolsnand dreo libewc dbe sblid eldsdger farmistof Gbketor
g?;gees gaps tp§ulgss Sﬂ? gﬁ’d gl%gvl%s can hge 5r%lp:!1rcejd Cvivqﬁqac%%tl}clgsra”% %ells:[ Séllll?:ll as eﬁtenc
coatings and other coatings well known in the pharmaceutical formulating art. They may

optionally contain opacifying agents and can also be of a composition that they release the
active ingredient(s) only, or preferentially, in a certain part of the intestinal tract, optionally,
in a delayed manner. Examples of embedding compositions that can be used include
polymeric substances and waxes. Solid compositions of a similar type may also be employed
as fillers in soft and hard-filled gelatin capsules using such excipients as lactose or milk sugar
as well as high molecular weight polethylene glycols and the like.

[0091]  The active compounds can also be in micro-encapsulated form with one or more
excipients as noted above. The solid dosage forms of tablets, dragees, capsules, pills, and
granules can be prepared with coatings and shells such as enteric coatings, release controlling
coatings and other coatings well known in the pharmaceutical formulating art. In such solid
dosage forms the active compound may be admixed with at least one inert diluent such as
sucrose, lactose or starch. Such dosage forms may also comprise, as is normal practice,

additional substances other than inert diluents, e.g., tableting lubricants and other tableting
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granul es can be prepared with coatings and shells such as enteric coatings,
rel ease controlling coatings and other coatings well known in the
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this invention. Additionally, the present invention contenplates the use of
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menbr anEABACTHRA! Paiches, sy have W6 Ad8Ehadyantage o8 Injeriringsaonirgliest dejisiery phag3]
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i nhibitors of protein kinases. n one enbodi nent, tse coffpoun
conposi ¢edmpmindfin theepropenmetinmn Ahs@pliorhéedtiancers caf aldd\Ke Bsedodndébass, thavilukout

w shin be bound by a partigcular theory, the conpqunds and
conpos ??ﬁ sccﬁ?%ouﬂgrﬁ{%sﬁ Inté? I s%“h sﬁ?edat? G0 ?)Feé)ﬂffﬁge% r%yl WECE Y dingen rate
sever i t yordilollthgdh&BBGRe oﬁWﬂ'iisf)érgﬁg tﬁcﬂﬁﬂh@%agﬂgﬁﬁr ﬁﬁ%ﬁﬁ’?ﬁgg‘}’.n of one or

more of JAK-3 1s inplicated in The disease, condition, I sorder. Wen
acti vat [09#3bf Hacdesciibed gphdraldy elloym the gompoindd af the swestion condistfubms or

di sor deirnhibtitla?s 91' Er%%?ne ldn%geréqi Itni S err?tr)ocf?&gr%t % corﬂqal}/ougldss (a)ch gompositions of the
invention are inhibitors of JAK-3, and thus, without wishing to be bound by any particular
theory, the compounds and compositions are particularly useful for treating or lessening the
severity of a disease, condition, or disorder where activation of one or more of JAK-3 is
implicated in the disease, condition, or disorder. When activation of JAK-3 is implicated in
a particular disease, condition, or disorder, the disease, condition, or disorder may also be
referred to as “JAK-3-mediated disease” or disease symptom. Accordingly, in another
aspect, the present invention provides a method for treating or lessening the severity of a
disease, condition, or disorder where activation or one or more of JAK-3 is implicated in the
disease state.

[0094] The activity of a compound utilized in this invention as an inhibitor of JAK-3,
may be assayed in vitro, in vivo or in a cell line. In vitro assays include assays that determine
inhibition of either the phosphorylation activity or ATPase activity of activated JAK-3.
- Alternate in vitro assays quantitate the ability of the inhibitor to bind to JAK-3. Inhibitor

binding may be measured by radiolabelling the inhibitor prior to binding, isolating the
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referred to as "JAK-3-nedi ated di sease"” or di sease synptom Accordingly, in
anot her aspect, the present invention provides a nethod for treating or
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[0094] The activity of a conpound utilized in this invention as an
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be apprceo%b?}laetlccjmtrg%&nen will take into account compatibility of the desired therapeutics and/or
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procedures and the desired therapeutic effect to be achieved. It will also be appreciated that
the therapies employed may achieve a desired effect for the same disorder (for example, an
inventive compound may be administered concurrently with another agent used to treat the
same disorder), or they may achieve different effects (e.g., control of any adverse effects). As
used herein, additional therapeutic agents that are normally administered to treat or prevent a
particular disease, or condition, are known as "appropriate for the disease, or condition, being
treated".

[0098]  For example, chemotherapeutic agents or other anti-proliferative agents may be
combined with the compounds of this invention to treat proliferative diseases and cancer.
Examples of known chemotherapeutic agents include, but are not limited to, For example,
other therapies or anticancer agents that may be used in combination with the inventive
anticancer agents of the present invention include surgery, radiotherapy (in but a few
examples, gamma.-radiation, neutron beam radiotherapy, electron beam radiotherapy, proton

therapy, brachytherapy, and systemic radioactive isotopes, to name a few), endocrine therapy,

-37 -



the therapies enployed may achieve a desired effect for the sane disorder
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nt ©p: / /i SUToHL GG AR BGT SO PARERET Diskere eP o8 ATl Ll
Sevent eglehnBd treafldils ol epRithidn® PRfasN isticiPfasWDiBOPAlcarliésph yentavaporeor at ed
by reference. [0099] O her exanples of agents the inhibitors of this

j[ nvent i opintely, mhs@ebglmbrcbiqq:gj@ﬁn%pptgoﬁﬁmtﬁh@ge.phmqyb #nd apentagdinepgents for
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Copaxone®, and mitoxantrone; treatments for asthma such as albuterol and Singulajr®; agents

for treating schizophrenia such as zyprexa, risperdal, seroquel, and haloperidol; anti-
inflammatory agents such as corticosteroids, TNF blockers, IL-1 RA, azathioprine,
cyclophosphamide, and sulfasalazine; immunomodulatory and immunosuppressive agents
such as cyclosporin, tacrolimus, rapamycin, mycophenolate mofetil, interferons,
cortic):osteroids, cyclophosphamide, azathioprine, and sulfasalazine; neurotrophic factors such
as acetylcholinesterase inhibitors, MAO inhibitors, interferons, anti-convulsants, ion channel
blockers, riluzole, and anti-Parkinsonian agents; agents for treating cardiovascular disease
such as beta-blockers, ACE inhibitors, diuretics, nitrates, calcium channel blockers, and
statins; agents for treating liver disease such as corticosteroids, cholestyramine, interferons,
and anti-viral agents; agents for treating blood disorders such as corticosteroids, anti-
leukemic agents, and growth factors; and agents for treating immunodeficiency disorders

such as gamma globulin.
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The conpapsisidf il Y 86k IRGERL I Stcte) | tions
t hereof may aIl soCOtl:l)‘Igﬁ i hcg;rpglﬁl ?%hép (ant{ﬂg%gonpo@?%@g}r?s%f%g cotgt hgralﬁgprgpgﬁ%’abl e
medi cal artbwi clsses andcsubabasges detrdinsend aacdrtién siiablevfdrvesting asiduimaglagebibt s,
stents gnd catheters. Accordingly, the present invention, in another
aspect, TM& udes a conposition for coating an inplantable device

conpri sjopgoz] cormesd st NRr PERRRIN, hAeBEPHsAP HeswridRy B8ARIR! (.
above, and in classes and subcl asses herein, and a carrier suitable for

coat i ngnHFEvAng ngfl Hiet abssel deali after linjugi | [Howgvet,hpatieatspasing  sthits pore sther

i nventi Rﬁblilrﬂ%lg qg\%c@sr}isjk@cl)tafg}nqa {o% OC%%Ye{tglee:t a{:c(t)l%tleo%. VAf.’t;[ers]e Shwanted effects may be
prevented or mitigated by pre-coating the device with a pharmaceutically acceptable
composition comprising a kinase inhibitor. Suitable coatings and the general preparation of
coated implantable devices are described in US Patents 6,099,562; 5,886,026; and 5,304,121.
The coatings are typically biocompatible polymeric materials such as a hydrogel polymer,
polymethyldisiloxane, polycaprolactone, polyethylene glycol, polylactic acid, ethylene vinyl
acetate, and mixtures thereof. The coatings may optionally be further covered by a suitable
topcoat of fluorosilicone, polysaccarides, polyethylene glycol, phospholipids or combinations
thereof to impart controlled release characteristics in the composition.
[00103]  Another aspect of the invention relates to inhibiting JAK-3 activity in a biological
sample or a patient, which method comprises administering to the patient, or contacting said
biological sample with a compound of formula I or a composition comprising said
compound. The term “biological sample”, as used herein, includes, without limitation, cell
cultures or extracts thereof; biopsied material obtained from a mammal or extracts thereof;

and blood, saliva, urine, feces, semen, tears, or other body fluids or extracts thereof.
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conposition conprising a conpound of the present invention as described
general ly above, and in classes and subcl asses herein, and a carrier

sui t abl e WoroewERisag sai d i npl antabl e device. [00102] Yagaskens/osdents, for
exanpl e, have been used to overcone restenosis (re- narrow ng of the vessel
wal | after injury). However, patients using stents or other inplantable
devices risk clot formation or platelet activation. These unwanted effects
may be [(164Ent edImhibitivd iof alAKI-3bkinpsee acibatyi inga thidlogiexli Sempik il w@eful for a

phar maceutical |y accegﬁgble conposi tion conprising_a kinase inhibitor.

Sui t abl ¥ARYRA FYEP Sy heh aregkrmayh Lo ev%séuslé}ilu irthgart. cEé@Iealw epIsesht ARPases

devi ces d N 1.
The cont ume” Bt JeCliiee v, PR Sl sati e dRaler biifiel glodmbd

hy dr ogebtopgeyarerhiologichlyasedyly | di si | oxane, pol ycaprol act one, pol yet hyl ene

gl ycol, polylactic acid, ethylene vinyl acetate, and m xtures thereof. The
coatings may optionally be further covered by a suitable topcoat of
fluorosilicone, polysaccaridegyNeRireickangpgkycol . phospholipids or
conbinations thereof to inpart controlled release char acteristics in the
conposi {Q(EHS] [ o)1 GRherahot her aspect of the invention relates to inhibiting

JAK- 3 a Y 1 I oI | cal ati en I hod conpri ses
admi ni s er| htj %P][\Iﬁ/ggﬁ‘&%c ﬁx{ere(g?co(t’%aggﬁf)]}@{zg%ﬁnag a dﬁ’}g%éé e\??Ft h a
conpounfONMR rspwt@ Were re@or8QIMBOSHONIHR WBRFNhE $hiA8 lﬁ’@hﬁhen@ oNERES QllataT\b@ret erm
"bi ol ogi cal sanple", as used herein, includes, without limtation, cell

cul t ur eSb@med psmg e MicrpmassofQ qsipyEiravingmeent avith pnzisphetict prossuze ehemied] or

body 11 Srerbf ALCARy B Ree spfokiB ol B BaSeg et TrkotBanga 3ss "
[ 00104] oinmhirhaihtained 0t HARE .3 Sainplese vagd | prepared Nasa sbivtibagi @alacaanipiie wih
useful for a variety of purposes that are known to one of skill in the

art. Ex8PRIPERA cangenrasionshdae/mintioude Wepuimicgted it the isyisteradTheosompaspd

“transfu r storage, and

bi ol ogi g)g aas%a%@%@@&%ﬁ%%%@%%ﬁé@“ﬁ%ner al [00106] 1H NMR
spectra were recofaded, 8% H)OMMHLMCNY a Bruker DPX 400 instrunent. 13C NWMR
spectra were recorded at 100MHz using the same instrunent. LC/MS data were
obt ai ned using a WsGhRMBGHAR100%MiN or minstrument with atnospheric
pressure chem cal .

3.5 min, 0% H,0-100%MeCN

[00107] The eluent mixture was then returned to the starting conditions and the column re-
equilibrated for 1 min. Detection was via a diode array detector, the chromatograms for 214
and 254 being extracted. In all cases the elution time was identical for the two wavelengths.
[00108]  All reagents were obtained commercially and used directly. DMF was dried over
4A molecular sieves (Fisher Scientific). Column chromatography employed Silica Gel 60
(Fluka). TLC was carried out using pre-coated plastic sheets Polygram SIL G/UVysy
(Macherey-Nagel).

[00109] B) Synthesis of Exemplary Compounds:

W

[00110] In general, as depicted in the examples below, represents RJ\)\/I

X
represents  N—N , and R (as used in the general schemes below) represents
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ioni sation. BPLC anal ysis were perforned on a Phenonenex C18(2) Luna col um
(30 x 4.6 mm maintained at 40C. Sanples were prepared as solutions in
acet oni t rwbeow/@5B753appr oxi mat e concentrati on of 1ng/ mi. PCTHISR00MBI4223 nj ect ed
into the system The conpound was eluted using the follow ng gradient at a
flowrate of 2 nL/mn: O mn, 80% H20-20%veCN, 2.5 mn, 0% H20- 100%VvEeCN,
3.5 mn, 0% H20- 100%veCN [ 00107] The-eluent m xture was then returned to
the st aR?f angefmidientnily aaddn bitBes dlesim Iiewillespapprdeias@thal the ring¥idascribed
Detection was vi a di ode array_ detector, the chromatograns for 214 and
254 bei HPYEEY stitpied g5 penesalysdespabedt apdiegpmplivied REED; dentical for the
two wav h p%lgﬁ lgok BRAS t-ahin i aly used
directl ;ﬂ/ioﬁ%{)} V\S(/gesm[éfgl %(\l/@lre fo% 4A %E)i?%%ﬁogr&? i evegd[g %@%& g%)lgn 'ﬁ?@g) .

Col umm ahd chlerdiptemicycliEngimpomndSi | i ca Gel 60 (Fluka). TLC was carried out
using pre-coated plastic sheets Polygram SIL G LTV254 (Macherey-Nagel).

[ 00109] B) Synthesis of Exenplary Conpounds: Rl et\ [00110] In general,  as
depicted in the exanpl eg bel ow, represents R2 Ng-Xg ,~ ~ \\ /]
represents NN, and R (as used in the general $chenes bel ow) represents
-40 WD 2004/ 058753 P @ 003/ jT¥223 R3™b defined generally and in subsets
herein. It will be app i aty, ~et Ne phdengs d ri bed above may be
substituted as general |y described ahd exenplifred herein. [00111] GCeneral
procedure for the condensation of 5-amno-[1, 3,5]thiadi azole-2-thiole and

chl or ohgjogi 2Ly cNhft GOMRAINdy Y added Gh p%ﬁic"&ﬁ%o a solution of 5-amino-thiadiazole-2-

thiol (1.1mmol) in DMF (8ml) at room temperature. After the addition was completed, the

mixture was stirred at room temperature for 20min. The chloroheterocyclic compound
(1.1mmol) was then added in one portion and the mixture heated at 80-90°C (oil bath
temperature) for 18h. The reaction mixture was allowed to cool to room temperature and
water (20-40ml) was added. The precipitate was separated by filtration, washed several times
with cold water, then with Et;O and dried to afford the product (25-96% yield).

[00113] General procedure for the prepafation of amides

[00114]  procedure A:

S/LS NH, S/(SXEJ\R
o NEt,
’ C’)J\R MeCN @

[00115] NEt; (0.45mmol) was added dropwise to a suspension of the amine (0.3mmol) in
MeCN (9ml). The mixture was then cooled to 0°C and the acid chloride (0.36mmol) was
added dropwise. After being stirred at 0°C for 20min, the mixture was allowed to warm to
room temperature and then heated at 80°C (oil bath temperature) for 18h.  The product
crystallised during the reaction and was separated by filtration from the warm solution,
washed with cold Et,O and dried. In cases where the product did not crystallize, the solvent
was evaporated under reduced pressure and the solid residue suspended in water (~5ml).
Undissolved material was separated by filtration, washed several times with water, then with

Et;0 and dried to afford the product (40-96% yield).
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NN Nall het + 1/ het HS S 311NH2 DMF O [00112] NaH (1.2mml) was added
in portions to a solution of 5-am no-thiadiazole-2- thiol (1.1mol) in DW
(8ml) at woomwwwssTsdrature. After the addition was conpl ecadjS2edimi420% xt ur e
was stirred at roomtenperature for 20m n. The chl oroheterocyclic conpound
(1.1 mmol) was then added in one portion and the m xture heated at 80-90C
(oil bath tenperature) for 18h. The reaction m xture was allowed to cool
t o roon00dhgler prevedueenB wat er (20-40ml) was added. The precipitate was
separated by filtration, washed several times wth cold water, then with
Et 20 and dried to afford the product (25-96% yi el d) [00113] Ceneral

procedure for the prepagagi on of am des [00114] cedgre A. NN Sill, S
S" "S/I\NAR Q NEt, het } R het MeCN [00115] O} 45nmol ) was added
dropwi se to a suspens§onsof Mhe ani ne (0. 3mmol )g-i K9ml). The m xture

After being stirred 0C for 2fhobn, eyvas allowed to warmto
room tenperature an Hen heated at 80& oi | iy tenperature) for 18h. The
product <crystallised during the reacti™h and was separated by filtration
fromthe warm solution, washed with cold Et20 and dried. In cases where

t he prod2171di d'orrosuspensiomedt]aming (& Hewsol) ieHtE (amlkeved §9.a7mcholinday addeduced

d.th d ded d |
Pt or | oS LIRS QR e FERBRE W B Lo Clinpan P ¢ e
wth BEwvadaded ififone oi‘tibnafAfoE %ein &tiReQ dCA0rhhOat VOG0 M &hBhhure whi Wned to

2004/ 058753 PCT/ US2003/ 014223 [00116] procedure BSSN#Z SS\SSHR
room temperature and then heated at 50-60°C (oil bath temperature) for 18h. The reaction

was then cooled to 0C.and the acid Chﬂ:ﬁ (0. 36rrrm| was added dropw se.
a;

mixture was allowed to cool to room temperature and water (~40ml) was added. The
precipitate was separated by filtration, washed several times with water, Et,O and then dried
-to afford the product (43-56% yield).

[00118] procedure C

N—N N—N 0
|\ [\
S/l\SJX\NHz s/l\ij\ﬁ/ﬂ\R
+ RCOOH —_——
THF

[00119] To a suspension of acid (0.39mmol) in THF (15ml), amine was added (0.43mmol)
followed by EDCI (0.78mmol). The mixture was heated at 60°C under nitrogen atmosphere
for 18h. The reaction mixture was allowed to cool to room temperature and water (~40ml)
was added. The precipitate was separated by filtration washed with a small amount of water,

Et;0 and dried to afford the product (58-69% yield).

[00120] Purification of amides

._N N 0
NCO s” s §
-ﬁ AN
DMF |
_
N
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HBTU het + RCOOH NEt3 het THE [00117] To a suspension of am ne (0.34mmmol)
in THE (15nml), acid (0.37mol) was added followed by NEt3 (0.41mmol). The
m xture va® 2000387500l ed to OC and HBTU (0. 37nmpl ) was &dadib2003/004223
portion. After being stirred for 40mn at 0C, the m xture was warnmed to
room tenperature and then heated at 50-60C (oil bath tenperature) for 18h.
The reaction mxture was allowed to cool to roomtenperature and water

(- 40nt) [08421]add¥bien theeproducedd Pintivtue voibe sapds atetheByarfing binalel B8 follsahed
sever al ter, Et20 and then dried to afford the pr oduct

(43- 560/5";9Fgcf Wafbﬁfﬁ%@ﬁthsrf%@d@rl@ﬁ@t@n s~k s~NHz s' A" s~ ~ EDCl het +

A ne 35’21301553["@8‘*%%‘%?3 R s s B 80

heat ed dissc@d indAdE (Puni) @‘gehls ablnmsm,hﬁa&thyhsboyanﬁ&kpolﬂ'slnﬁeﬂee@@tp ggls aéﬂdéq_lﬁh@ was
|1 d.t t t nd ter was added. e

ot el pi s LB ARt B)-0D P d S Sl bRE GPURT o SRR CaRTaNES.Ohe

wat er, miitdR an¢ fﬂit%fefadaﬁd)u%f fe@fndw‘aglﬁedp\wﬁ' Ubdrnd M%%&Miéﬁi%d)rhg[sgﬂéﬁlvﬁ&o -

Purlflcatlon of ami des N-N | Oj- \\ o NH A 1
H R N ©nposated pader rﬂ@d@e@@hﬁ@&ﬁ&llaﬁﬁd@mwmmﬂm Et;0 and dried to
afford the product.

[00123] General procedure for the preparation of carbamate derivatives

N-N O
Iy INHZ’
S 0 s
R
dj i Cl)\\ol pyridine N
N N/

[00124]  The chlorocarbamate (0.33mmol) was added dropwise to a mixture of the amine
(0.26mmol) in dry pyridine cooled to 0°C. The mixture was allowed to warm to room
temperature and stirred for an additional 48h. Water (5ml) was then added, the precipitate
collected by filtration, washed with water and Et,O and dried to afford the product (41-72%
yield).

[00125] When the starting amine is present in the product, the product was purified by the
method described above using methylisocyanate polystyrene.

[00126] General procedures for the preparation of urea derivatives

[00127] procedure A

N-N ON-NH

/L S—NH, j‘I,\‘I}_NH

S
X + —
m N=—-=0 MeCN X
= s
N R =

N
[00128] Isocyanate (0.29mmol) was added to a suspension of amine (0.22mmol) in MeCN

(10ml) and the mixture was heated at 70-75°C (oil bath temperature) for 18h. The product
precipitated during the reaction and was separated from the warm reaction mixture by

filtration, washed with Et,0 and dried (35-67% yield).
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[00121] When the product is a mxture of the am de and the starting am ne
the following procedure was used for the further purification: [00122] The
m xture (WoORSm3B)s3 (i ncluding -15% am ne, based on 111 PRVR)S2008m3$4223

di ssolved in DM (2m ). To this solution, nethylisocyanate polystyrene
(3eq) was added and the m xture was shaken at 50-60C for 18h. After being
cooled to roomtenperature, the mxture was filtered and the resin washed
with wafodui2PfF (pduscednig B The sol vent was evaporated under reduced pressure,
and the solid residue was washed with Et20 and dried to afford the

product. [00123] Gengnal moci@e for the preparati on. of ca bamat e
derivatives R 0 N N -WH N Sz I |\>NHOS é ridine
ctl1'"NJ [00124] The c#il ojoc& barmate (0.33mmol) was to a
e (0.26mml) in dry pyridine coo] ed toHOC The m xture
was al | owed t to room tenpeRELure—ang st@r red~Hhor an additional 48h.
Water (5m) we e added, the precipit@ co tted by filtration,
washed with water and Et20 and dried to afford the pfoduct (41-72% vyield).
[ 00125] When the starting amine is present in the product, the product was
purifi ef00830%k heAminet(bddmaedwid edtiedlto\uesusisansion o tchblamaeCial fairaol) i DMEr ene.

[ 00126] eral] procedures for th tlo of urea derivatives_ [00127]
proced upge ‘i e mixirawanihe hﬁatgﬁlﬁp %&5{ é’ﬂlhat femgeragirg) fop ]18& The solvent
was evaporated and the solid residue washed with Et,O several times to afford the product
(14-63% yield).

[00131] Synthesis of 4-(5-chloro-[1,3,41thiadiazol-2-yl sulfanyl)quinoline
N-N,

\ N-N,
J\ )N, /“\ S>—cl1
s7 S
@% NaNO,
N
N° HCI _
N
[00132] To a solution of amine (4.93mmol) in conc. HCI (20ml) cooled to —10°C, NaNO,
(14.8mmol) dissolved in HO (4ml) was added dropwise, keeping temperature below 0°C.

The reaction mixture was stirred at the same temperature for an additional 3h and then
allowed to warm to room temperature. H,O (20ml) was added, the mixture neutralised with
solid K,COj3 and extracted (EtOAc). The extract was dried (MgSQy), the solvent evaporated
under reduced pressure and the residue purified by column chromatography (SiO,, petroleum
ether / ethyl acetate, 1:1 v/v) to afford the product (53-95% yield).

[00133] General procedure for the preparation of 4-(5-amino-[1,3,4]thiadiazol-2-yl

sulfanyl)quinoline derivatives

N—N
/ \ N—X
S/ks>\Cl S/&SXNHR

RNH,
® - N
— EtN |
N ~
NMP N

[00134] To a solution of chloride (0.72mmol) in NMP (5ml), NEt; (0.8mmol) was added

followed by amine (0.72mmol). The mixture was heated at 70°C (stem block temperature)
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N=-=OMCNNRI / N [00128] Isocyanate (0.29mvl) was added to a
suspensi on of am ne (0.22nmml) in MeCN (10m ) and the m xture was heated
at 70- 75QvV0a0d4/1581 t enperature) for 18h. The product m@CEFaispoBated3 duri ng
the reaction and was separated fromthe warmreacti on m xture by
filtration, washed with Et20 and dried (35-67%yield). -43 WD 2004/ 058753
PCT/ US2003/ 014223 [00129] procedure B o 1NN S s~-HAO\ | 5~ NN~ J~ R

s H N HupdddviErogdnMtinO§han foAﬁthiléFr;(d)sol\%lgﬁB}lﬁé thms:vaptdafddmdir ﬁdtﬁj@ﬂ?ﬁ%s@tﬁl:{eOf
b t 0. 15mol ) i.n DVE (10 and_ the m xture was then heated a
S0C (614 Ui e A it Gerptchethi FURACHRD Comlenil Vixle Tho dpginin botandonne

| . d . . er i r ) - 0
Jrel d) | SHOOHEL HRENRMILE Do SR RT RIOADThe LOmBlrcl fedli? b QWL adel
sul f any (YlgtOnpthenwlvent epgRratbd\ugder keduSed\pideRire ke the £E00SRriffeal Iy sallmhi on

of am ne_(4.93 | ). o1 0 conc. HC Qoled tg -10C, NaNO2 (14.8mmol)
di ssol vglar()fr}??%@h(})zfﬁﬁ(? » Rt (ﬁﬁlﬂﬂgé‘egﬁgm% i? VI(@&B@%@“&%H}BH?%‘PM e bel ow 0C.
The reaction mxture was stirred at the sanme tenperature for an additional
3h and then allowed to warmto roomtenperature. H20 (20nml) was added, the

m xt ur ergiAgs] al b&kdaYrdRdure for the preparation of sulfonamide derivatives

N—N
|\ N—N
SkS)\Cl SASXNHSOZR

N RSO,NH,
| —_— X
P ELN | _
N NMP ., N

[00136] To a solution of chloride (0.12mmol) in DMF (2ml), sulfonamide (0.14mmol) was
added followed by K;COs; (0.24mmol) and the mixture was heated at 70°C (oil bath
temperature) for 72h. The solvent was evaporated under reduced pressure and the residue
partitioned between EtOAc/H,O (20ml, 1:1 v/v). The water layer was separated, acidified
(ZM HCI) to pH2 and then extracted (EtOAc). The extract was dried (MgSO,) and the solvent
evaporated under reduced pressure to afford the product (8-56% yield).

[00137] General procedure for the condensation of N-substituted S5-amino-

thiadiazole-2-thiole and 4,7-dichloro-quinoline
NN R
\
cl /”\ S>_NH

N~-N NaH
AN
O - =L >
cl N SN DMEF, A e
a

[00138] NaH (1.2mmol) was added in portions to a solution of N-subtituted 5-amino-

thiadiazole-2-thiole (1.1mmol) in DMF (8ml) at room temperature under nitrogen atmosphere
and the mixture was then stirred for 20min. Chloroheterocyclic compound (1.1mmol) was
then added in one portion and the mixture heated at 70°C (oil bath temperature) for 3-18h.
The reaction mixture was allowed to cool to room temperature and water (20-40ml) was
added. The precipitated product was separated by filtration, washed several times with cold

water and then with Et;O and dried to afford the product (10-95% yield).
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solid K2C03 and extracted (Et OAc). The extract was dried (MgSH), the

sol vent evaporated under reduced pressure and the residue purified by

col um chwormnedgszphy (Si 02, petrol eum ether / ethyl a®eraisegosbhif2y/v) to
afford the product (53-95%yield). [00133] General procedure for the
preparation of 4-(5-amno-[1, 3, 4]thiadiazol-2-yl sulfanyl)quinoline
derivatives NN-N NN 8 s~ 1C sus NH't RNH2 NEtN NW [00134] To a

sol ut i oi#0d39]c hiSynthwsis( 0off 2Ea@ Chiono-yolinrdyloxiEl B3,4 th Bidiado)e-Near A§RE

fol |l oned &é harin' é}e (0.72mmol ). The m xture was heated at 70C (stem bl ock

t enper aR A0 &I €819 \Wo 2004/ 058753 PCT/ US2003/ 014223 under ni trogen

at nosphere for 72h. The sol vent was then evaporated undgr reduced pressure
and the residue partitiPBned bet ween Et OAc/ H20 (20n1L, ,14 ;3\\/0 . The organic
| ayer was separatethangd the water |ayer ygxtracted QEt ®Ac). The comnbi ned
organi c | ayers wer riep +Qp@$@;eo&he—ment Bvapy at ed under reduced
pressure and t hé&residoe purifi&d by colugn c pat ggr aphy (Si 02,
petroleumether / EtOAc 1:1 v/v) to afford tH& proddct. [00135] Gener al
procedure for the preparation of sulfonam de derivatives NNNN S-S\ Cl
S s NHIGARIOIO-OREE 0.0R1 900 56imdl vers sawlded iin rponfiomshtoon i sdéutiod. d2whlorodn DVF

(2ml), am de 4o was . ad | owed by K2C03 (0. 24mpl ) and

the m xl?)t#rr Ié%l Oﬁg%g(gg&gpg,%é?@ m@t&ﬁ:d«{ngkﬁEF%F pergpre7ay the prxale vent

was evagipfedt &drdontlaEmp@dse FoP ORI BRSNS 41834dMBle derivative (0.097mg,
0.5mmol) was then added in one portion and the mixture heated at 70-80°C (oil bath

temperature) for 18h. The reaction mixture was allowed to cool to room temperature and
water (15-30ml) was added. The precipitate was separated by filtration, washed several times
with cold water, then with Et,O and dried to afford the product (0.081mg, 47% yield).
[00141] Synthesis of (7-Chloro-quinolin-4-yloxy)-[1,3,4]thiadiazole-2-carboxylic acid
(furan-2-ylmethyl)-amide

[00142] Ester (0.042mg, 12.0mmol) was added to a solution of the amine (0.035mg,
0.36mmol) in DME (4ml). The mixture was heated at 80°C for 18h. The solvent was
evaporated and the residue triturated with Et,O to afford the product (0.035mg, 75%).

[00143] General procedure for the condensation of heterocyclic thiols and

heterocyclic bromides

r
NaOMe S R
*
@ Br R MeOH @
R = NOZ’ NH2

[00144] NaOMe (19.2mmol) was added in portions to a suspension of the bromo
derivative (16mmol) and the thiol (16mmol) in MeOH (15ml) under nitrogen atmosphere at

0°C. The mixture was stirred at 0°C for 10 min, warm to room temperature and then heated at
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partitioned between Et OAc/H20 (20mL, 1:1 v/v). The water |ayer was
separated, acidified (2MHC) to pH2 and then extracted (EtQAc). The
extract vae 2ded/s8756MgSO4) and the sol vent evaporat ed umrderuseedoceds
pressure to afford the product (8-56%yield). [00137] Ceneral procedure for
t he condensation of N-substituted 5-am no- thiadiazol e-2-thiole and
4,7-dichloro-quinoline NN R d ~>NH N-NNaH S 'ills + HSS-CR~\ \ O
N H DVF45801C f&14-I8H. Qck3Bdn Maktutel wasrambwedvascanll dedodm t@apdrht@Rss thdsdvent
solution of N-subtituted 5-am no- thiadiazole-2-thiole (1.1mmol) in DW
(8ml) afVaPOEIEG SRS etluged pisawie g BeapsidisBEnfied dy eplumphehramatographiias
then stiq; ' het erocyclic conpound (1.1 mvl) was then
added i%glgg’gﬁ%%t{)i%gfr@&]at#g%?%g{cﬁi xture heated at 70C (oil bath tenperature)
for 3- 1H0145ITheSyndlsesisi afnheterdeyclic avaines ftomwhetetacyehiohitie compomidyper at ur e
and water (20-40ml) was added. The precipitated product was separated by
filtration, washed several {] ,‘ with cold wat and then wth Et20 and
dried to afford the prod Y0-8%% ygel d) . -4 24/ 058753

PCT/ US2003/ 014223 [00139] Synt hesi s—ef—»>

5- (7-Chl oro- qui nol i n-4-yoxy) - [ 1, 3, 4P adi azok e- 2-carboxylic acid ethyl
ester NN OH O/~/ \\ ICOCEt;v-NNaH N+ d SCOOEt DVF AC | /
N [00140] NaH (0.022ng, 0.5mml) was added in portions to a solution of
7-chl oro- 4- hydroxyqui noline (0.093ng, O0.5mmol) in DMF (6m) at room

t enper at091d6ln AativetediBet (§:22g, 3.9mmol) was added to a solution of the 2-nitrothiophene

derivative (0.1g, 0.3mmol) in AcOH (3ml). The mixture was heated at 80 °C (oil bath

temperature) for 10 min, allowed to cool to room temperature and then filtered over celite.
The celite cake was washed with H,O. The filtrate was extracted (EtOAc), the aqueous layer
was basified (Na;COs3) and extracted (EtOAc). The combined organic layers were washed
with NaOH solution (2M), dried (Mg,SOy) and the solvent removed under reduced pressure.
The residue was purified by column chromatography (SiO,, Et,0) to afford the product.
[00147] Synthesis of thiophene-2-carboxylic acid amides

0
SNHZ + Cl\ﬂ/@ e s/.‘i“l \S/
| s MeCN @

[00148] These compounds have been made according to the general procedure (procedure
A) for the preparation of amides. The crude reaction mixture was purified by column
chromatography (SiO,, Et,0) to afford the product (18-62% yield).

[00149] Synthesis of 5-Chloro-[1,3,4]thiadiazole-2-carboxylic acid (7-chloro-quinolin-
4-yl)-amide

0
NH, NaH )]\(S al
1§ N . ="T
+ CI/L )\coom BN
= § DMF
cl N _
cl N

[00150] NaH (0.023g, 0.58mmol) was added in portions to a solution of 4-amino-7-chloro-

quinoline (0.1g, 0.56mmol) in DMF (6ml) at room temperature and the mixture was stirred
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stirred at roomtenperature for 20mn. 2-Chloro-[1, 3, 4]thiadiazol e
derivative (0.097ng, 0.5mvl) was then added in one portion and the

m xt ur e hwat2ed/@s7530- 80C (oil bath tenperature) for 18RCTAIse0MBAALLS ON

m xture was allowed to cool to roomtenperature and water (15-30nml) was
added. The precipitate was separated by filtration, washed several tines
with cold water, then with Et20 and dried to afford the product (0.081ng,
47% yi efod 20 rhil0I-ChlorSy 0B RliDble derivative (0.108g, 0.56mmol) was then added in one
(7-Chl oro-.qui n‘ﬁl in-4-yloxy)-[1, 3 4{ t hi adi azol e-2-carboxylic acid

( f ur an- POIPRBRG {16 mixtigeepted ab8Py (qil batly tgmperatgred for §8ho Thrppadtive noxtue O |\

\ d 4 a | Ut I. 0 he
2 e (0 0% inead Sl Rl epyne o 3P R oIl PR bk For
18h. Theepswteddnyt filvatson, exaajal witle Bt,@nghd driedrte affdtdaht prddueOESgV60ByiEIBO t 0
afford the product (0.035ng, 75% . [00143] General procedure for the
condensation of heterocyclic thiols and heterocyclic brom des SH het

NaOwve et = ] : 1)
B e A N B TR SR R L E S
t he thiwhvefti®rmol ) in MeOH (15m ) under nitrogen atnosphere at 0C. The

n‘ixtureomgz]sti 1 at 0OC for 10 mn, warmto roomtenperature and then
heat ed [at =46 04/ 058753 PCT/ US2003/ 014223 45-50C for 4-18h. Reaction
m xture was allgwed to cool .t o room tenperat pre, {l\?e ol ven evapor at ed
under reduced pr t i purifiled by firm_chr omat ogr aphy
N s
A
SN 355
>
A
A v
@ﬁ 369
N/
N
S[s\ O
@fj 370
N/
B
§7 87N ]N\
@\)j Z 416
N/
B
§7 g7 °N N
@\)j 346
N/
B
S S N IN\
@fﬁ - 366
N/
N0
SAS)\NJ\/NW/Q
\ ° 422
N/
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(Si02, Et20 to afford the product.

anm nes from het

het [0014%D 20et058zBed Fe (0. 22¢,

2-ni trot hi ophen
heated at 80 C
t enperature and

(Na2C®) and ex
wi th NaCH sol ut
reduced pressur
Et20) to afford
acid amdes 0 h
het [00148] The
procedure (proc
m xture was pur
product (18-629

5-Chloro-[1, 3, 4

4-yl)-am de Ol

erocyclic nitro conpounds he
e derivative (0.1g, 0.3muol)
(oil bath tenperature) for 1
then filtered over celite.

t het S N2 Fe

in AcOH (3m).
0O mn,
The celite cake

al |l owed to cool

[ 00145] Synthesis of heterocyclic

S NHZ AcOH het

3.9nmpl ) was added to @cyalsavazems2s t he

The m xture was
to room
was washed with

H2O. The filtrafe Was exrrac‘x;q‘(f CErOAC), theraqueoustayer—was basified
tracted (Et @a%g& onbi ned} organi c | ayers|were washed
ion (2M Led (M28A4) and the solygnt renpved under
e. The iNgUue was purified by col um chromat ography (Si02,

t he product. [00147] Synthesis of thiopheneq2-carboxylic
S—=—+CA\\L MCN O het 1
Se corrpouns?g”ﬁlsn made agcording to thejgeneral
edure A) ¥ e prejgar ati on| of ami des. The|crude reaction
ified munﬂ chromat ography (Si 0y Et 20 {to afford the
b yield 149] Synt hesis of
] t hi adi azol e- 2-carboxylic acid (7-chloro-quinolin-
N -127 )\/b/s-/g,:h\l/\\N I\; NaH HNK N7 OV N
W/
= 354
N/
NN [+]
g is\ N)J\/OO\
A o7 459
al N7
ISve
7\
g7 g7 TN
m - 443
c N>
R
C{’j = 384
N/
N-N 9
® d 425
N/
N~N
5 fs\ “M}
@é 355
N/
-y 8
Sanne!
@ a 429
N/
o
NN o ~
s /S\ N)"\/©/
= 409
N/
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ClL SCOOEt | \ C~1)M Cl N)' [00150] NaH (0.023g, 0.58mml) was added in
portions to a solution of 4-am no-7-chloro- quinoline (0.1g, 0.56mml) in
DVF (6ml)waet20e4s1Benper ature and the m xture was stirr edT/vS400300223

2004/ 058753 PCT/ US2003/ 014223 for 20 min. 5-Chloro-[1, 3, 4]thiadiazole
derivative (0.108g, 0.56mml) was then added in one portion and the

m xture heated at 80C (oil bath tenperature) for 18h. The reaction m xture
was allowed to ool to roomtenperature and water (15ml) was added. The

preci pitate was| separated b fblt ifon, washed with Et20 gand dried to

afford the product (0.08g, /4 [ 00151] LCMS data arp presented in
Tabl e 2 bel ow fpr exenpl afy s‘corrpounds of the| invention: [0DP152] Table 2
Structure (M HH+ N JIV—NS N355 NO/~ S897S SN/ 369 N O 370

I N [IN/ -N\}{0 S Al N 416 N

N-
4

S

©\)ﬁ 385
D
s

m N 409
-

=z
{o]

i \
@(5 439
N/

i 1
@(ﬁ 439
N/
JR!
87 s N/UTD
©\)§ N 404
N/

Q
SAS»\N)K/\Q 393
O
N/
N-N Q

® 407
N/
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[00153] JAK Inhibition Assay
[00154] Compound inhibition of JAK was assayed by the method described by G. R.
Brown, et al, Bioorg. Med. Chem. Lett. 2000, vol. 10, pp 575-579 in the following manner.

Into Maxisorb plates, previously coated at 4°C with Poly (Glu, Ala, Tyr) 6:3:1 then washed
with phosphate buffered saline 0.05% and Tween (PBST), was added 2 uM ATP, 5 mM
MgCl,, and a solution of compound in DMSO. The reaction was started with JAK enzyme
and the plates incubated for 60 minutes at 30°C. The plates were then washed with PBST,
100 pL HRP-Conjugated 4G10 antibody was added, and the plate incubated for 90 minutes at
30°C. The plate was again washed with PBST, 100 L. TMB solution is added, and the plates
were incubated for another 30 minutes at 30°C. Sulfuric acid (100 pL of 1M) was added to

stop the reaction and the plate is read at 450 nm to obtain the optical densities for analysis to

determine ICsq values.
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[00155] Certain compounds of the present invention (including those depicted in Table 1)
were tested in the above assay for JAK inhibition and were found to have an ICs, of less than
2 uM.

[00156] Certain other compounds of the present invention (including those depicted in
Table 1) were tested in the above assay for JAK inhibition and were found to have an ICsg of

between 2 and 5 uM.
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CLAIMS

1. A compound of formula I:

N—N 3
QR
W J/\X>\m
WIKA
R2 N)
1

or a pharmaceutically acceptable salt thereof,

wherein:

W and X are each independently oxygen or sulfur;

A is nitrogen, CH, C-CN, or C-(Cy.3 aliphatic);

R! and R? are taken together to form an optionally substituted 3-7 membered saturated,
partially unsaturated, or fully unsaturated ring having 0-3 heteroatoms independently
selected from nitrogen, oxygen, or sulfur;

Q is a valence bond, -C(0O)-, -C(O)NR-, -C(0)C(O)-, -CO,-, -C(O)CO;-, -SO,-, or an
optionally substituted C;.¢ alkylidene chain, wherein:

one or two non-adjacent methylene units of Q are optionally and independently
replaced by -O-, -S-, -NR-, -C(O)-, -CO;-, -C(O)NR-, -OC(O)NR-, -NRC(O)-,
NRCO,-, -NRC(O)NR-, -S(0)-, -SO,-, -NRSO>-, -SO,NR-~, or -NRSO,NR-~;

each R is independently hydrogen or an optionally substituted Cy.¢ aliphatic group, wherein:

two R bound to the same nitrogen atom are optionally taken together with the nitrogen
to form an optionally substituted 3-7 membered saturated, partially unsaturated, or
fully unsaturated ring having 0-2 heteroatoms, in addition to the nitrogen bound
thereto, independently selected from nitrogen, oxygen, or sulfur;

R*is R or Ar; and

Ar is an optionally substituted ring selected from:

(a) a 3-8 membered monocyclic or 8-10 membered bicyclic saturated, partially
unsaturated, or aryl ring;
(b) a 3-7 membered heterocyclic ring having 1-3 heteroatoms independently selected

from nitrogen, oxygen, or sulfur; or
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:)~N) Cli 366 N-NO S~-NAN Cl N 428 NNO S~ S~-N~Ncl i . N 418 NN SsSAN
ai N435 NNs s N- O O N373 NNS/~S-/ N309 ~ 14 N-59 WO
2004/ 058 A58 2PIUSRIB3003/ 014223 N-N ssN 381 C N N-N / P&T/US2008/03442B

(c) a 5-6 membered monocyclic or 8-10 membered bicyclic heteroaryl ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, or sulfur,
provided that said compound is not a compound selected from the group consisting of:
3-Chloro-benzo[b]thiophene-2-carboxylic acid [5-(7-chloro-quinolin-4-ylsulfanyl)-
[1,3,4]thiadiazol
-2-yl]-amide;
N-[5-(7-Chloro-quinolin-4-ylsulfanyl)-[1,3,4]thiadiazol-2-yl]-2-phenoxy-nicotinamide;
5-Methyl-2-phenyl-2H-[1,2,3]triazole-4-carboxylic acid [5-(7-chloro-quinolin-4-
ylsulfanyl)-[1,3,4]
thiadiazol-2-yl]-amide;
Cyclopropanecarboxylic acid [5-(7-chloro-quinolin-4-ylsulfanyl)-[1,3,4]thiadiazol-2-y1]-
amide;
N-heptyl [5-(7-Chloro-quinolin-4-ylsulfanyl)-[1,3,4]thiadiazol-2-yl]-acetamide;
Thiophene-2-carboxylic acid [5-(7-chloro-quinolin-4-ylsulfanyl)-[1,3,4]thiadiazol-2-yl]-
amide;
5-(6-Ethyl-thieno[2,3-d]pyrimidin-4-ylsulfanyl)-[1,3,4]thiadiazol-2-ylamine;
5-(2-Chloro-thieno[2,3-b]pyridin-4-ylsulfanyl)-[1,3,4]thiadiazol-2-ylamine;
2-Chloro-N-[5-(7-chloro-quinolin-4-ylsulfanyl)-[1,3,4]thiadiazol-2-yl]-2-methyl-
propionamide;
2-Chloro-N-[5-(7-chloro-quinolin-4-ylsulfanyl)-[1,3,4]thiadiazol-2-yl]-2-methyl-
propionamide;
4-Hydroxy-2-o0x0-2,3-dihydro-quinoline-3-carboxylic acid [5-(7-chloro-quinolin-4-
ylsulfanyl)-[1,3,4]thiadiazol-2-yl]-amide;
1,3,4-thiadiazol-2-amine, 5-[(7-methylthieno [3,2-d] pyrimidin-4-yl) thio]-; and
Acetamide, N[5-(1H-purin-6-ylthio)-1,3,4-thiadiazol-2-yl.

2. The compound according to claim 1, wherein:
R! and R? are taken together to form an optionally substituted 5-7 membered saturated,
partially unsaturated, or fully unsaturated ring having 0-2 heteroatoms independently

selected from nitrogen, oxygen, or sulfur.

3. The compound according to claim 2, wherein:
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alp N3.71 NNsAs 0401 C ~ NNN ~ Ss N401l I~ ~C " N[00153]
JAK I nhibition Assay [00154] Conpound inhibition of JAK was assayed by the
met hod deworwbedstsy G R Brown, et al, Bioorg. Md. Clremuskei3to14226€00,
vol. 10, pp 575-579 in the follow ng manner. |Into Maxisorb plates,
previously coated at 4Cwith Poly (Gu, Ala, Tyr) 6:3:1 then washed wth
phosphate buffered saline 0.05% and Tween (PBST), was added 2 .tM ATP, 5 nM
My02, aRdamd ROhusttalen tofetionne ttithr sptioBE): subbgtut@aehiQhieRs, cstidhéad With JAK
enzyme and the Pl ates incubated for 60 m nutes at 30C. The pl ates were

t hen washdyTidp: Firpgioryideoor pyrHmpdesAgugat ed 4GLO anti body was added, and
the plate incubated for 90 mnutes at 30C The plate was again washed with
PBST, 100 L TMB solution is added, and the plates were incubated for

anot her 30 nitnThesompoBdGcc@dirguoictnimdi vhékdd L of 1M was added to stop

t he reagt.ion and th e |.s read 450 nmto tain the optical
densit i ISF‘HF‘ e&ﬁf‘a‘i’?}@r 2‘5@3 Q&P it rfg&rcé%Q)QPa-e- .82-6‘@ wm@eiglbowws
PCT/ USZOO%Q&&&@@ClLQ@%ﬁégneQﬁﬁﬁg@},ﬁbﬁgmounds of the present invention

(including those depicted in Table 1) were tested in the above assay for

JAK i nhi bi ti ore eirfvomenerdjasemidnetbylens enitsrofI(Ca@ optiohaysandhiadepeRdevtly[ 00156]

Certain other cgonpounds of th r t jpaventi (i ncluding those depicted
in Table 1) Lt 'r$"t'ﬁg£a§€@"é§§é'yo¥' 2JAK i nhi bi tion and were
found to have an IC50 of between 2 and 5 M -61 WO 2004/ 058753
PCT/ US2003/ 014223

5. The compound according to claim 1, wherein:

R?is an optionally substituted Cy.¢ aliphatic group, or an optionally substituted ring selected

from:
(a) a 3-6 membered monocyclic saturated or aryl ring;
(b) a 5-6 membered heterocyclic ring having 1-2 heteroatoms independently selected
from nitrogen, oxygen, or sulfur; or
() a 5-6 membered monocyclic or a 9-10 membered bicyclic heteroaryl ring having

1-3 heteroatoms independently selected from nitrogen, oxygen, or sulfur.
6. The compound according to claim 5, wherein:

R%is an optionally substituted group selected from methyl, ethyl, propyl, isopropyl, isobutyl,
tert-butyl, cyclopropyl, cyclopentyl, cyclohexyl, phenyl, pyridyl, thienyl, furanyl,
isoxazolyl, triazolyl, benzothienyl, or benzo[1,3]dioxolyl.

7. The compound according to any one of claims 1-6, wherein W is sulfur.
8. The compound according to claim 7, wherein X is sulfur.
9. The compound according to claim 8, wherein A is nitrogen.

10. The compound according to claim 8, wherein A is CH.

11. A compound selected from the following compounds:
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CLAIM5 1. A conpound of formula I: NNNOR3 WXR H A RN | or a
phar maceutically acceptable salt thereof, wherein: Wand X are each

i ndependew0l2go40s9758n or sul fur; Ais n|trogen CH, C CRCTars23(0C23
aliphatic); Rl and R2 are t aken together to forman optionally substituted
3-7 menbered saturated, partially unsaturated, or fully unsaturated ring
havi ng 0-3 het er oat ons |ndependently sel ected from ni trogen, oxygen, or

sul fur; leavalenceb (C(O) -C(ONR-, - O)o -C02-,

C(O)002 -S2-, or an substituted |d ane chaln
wherei n: one or two nor a§j a hyI ene uni ts nal Iy and

i ndependent |y - -NR-, -Cg | I\gooz- - /) NR-,

-OC(O NR-, -NRC(O) - -NRC(O)NR— - SKO) Al 2-, -NRSQ2-, -SO2NR-,
or - NRSO2NR-; dependent |y hydrogeX0 Naln optionally substituted
Cl-6 ali phatlc gr oup, wh n two R bound to thgﬁrsnarre nitrogen atom are
optlonallytakentogethe ththe nitrogen to f an optionally

substituted 3-7 nenbered saturated, partially unsaturated, or fully
unsaturated ring haV| ng 0-2 heteroatons, in addition to t he ni trogen bound

t hereto, i ndependent \sel ted fromnitrogen, oxyg or uI fur; RB3is R
or Ar; and Ar is a substituted ring se t)&d (a) a 3-8
menber ed m)nocycl i G o 8-HL0 ne u d bi cycl i c sat uf at™ed, Hpartl

unsat ur at eeC QF RN Ng; (b) 7 menbered 8 ycI icrin ing 1-3
het er oat on§5 nd}nt ly sel ect 50 8 A
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fromnitrogen, oxygen, or sulfur; or -62 WO 2004/058753 PCT/ US2003/ 014223
(c) a 5-6 nenbered nonocyclic or 8-10 nenbered bicyclic heteroaryl ring
havi ng 1-wotmwo€0sezBons | ndependent |y sel ected from nitr @gens2asygen3 or
sul fur, provided that said conpound is not a conpound selected fromthe
group consisting of: 3-Chl oro-benzo[ b]thi ophene-2-carboxylic acid
[5-(7-chloro-quinolin-4-ylsulfanyl)- [1,3,4]thiadiazol -2-yl]- anide

N-[ 5-(7-Chl oro- qU|noI ¥ sul yl) -]
1, 3, 4] t hi adi azol - (Q&Tpggno i coti nam de; t'\{)\yl j%\ /V‘I/ 2H [
1,2,3]triazol e-4- cg YTNT 5-(7-chl oro- qus
ylsulfanyl) [1, thi adi &Zzol-2-yl] -anide; cloprobanétarboxyllc aci d
[5-(7- chloro- OFF 4-yl sul fanyl)-[1, 3, 4] iIazol -2-yl]- am de;
N- hept yl 2? - qui nol i n-4-yl sul fanyl p

3,4]thiadf azol - yI] acetam de; Thi ophene- -cﬁrboxylic acid

(7-chl oro-quinolin-#%l sul fanyl)-[ 1,3,4]thi adi azpll¢2-yl]- am de;
(6-Ethyl-thieno [2,3-d] pyri mdin-4-ylsulfanyl)-]
3, 4] thiadi azol - 2-yl am ne; 5-(2-Chloro-thieno
, 3-b] pyridin-4-ylsul Neyl ) d 1,3, 4]thiadiazol -2-yl amNne;
o]
]

1,

[ 5-

5

1,

[ 2

2-Chl oro-N-[5-(7-chl or -gﬂln I|n 4-yl sul fanyl) - [ 14 éLNN
1 t hi adi azol - 2-yl S- ropi onam de; 05

[

p

[

I
, 3, 4
5-(7-chloro- qU| %[ 1, 3, 4]th|.di- ol - - et hyl -
r opi onam de; @@ oxo 2, 3-di hydro qui e- -carb yINc acid
5-(7-chloro-g o - ylsulfanyl) [ 1,3, AltRiadigzol -2-yl]-ani de,
1,3,4-thiad|azol 2-amne, 5-[(7-methylthieno [3,2-d] pyrimdin-4-yl)
thio]-; and Acetamde, N 5-(1H purin-6-ylthio)-1, 3, 4-thiadiazol -2-yl. 2.
The conpound accordingpye claim1, wherein: Rl and 18" € t aken together to
forman optionally substituted 5-7 nenbered saturated, partially
unsaturated, or fully unsaturated ring having 0-2 het er oat ons i ndependent |y

e
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selected fromnitrogen, oxygen, or sulfur. 3. The conpound according to
claim2, wherein: -63 WO 2004/058753 PCT/ US2003/ 014223 R and R2 are

t aken t ogwDlee4/t58758or m an optional ly substituted benzo, pChiEsam3/oc42es ohexo,
pyrido, tetrahydropyrido, or pyrimdo ring. 4. The conpound according to
claim1l1, wherein: Qis a valence bond, -C(O-, -C(ONR, -C02-, -C(O CD2-,
-S2-, or an optionally substituted C1 4 alkylldene chain mhereln one or
two non- adj acent neth tne agnitts of Q are optionall nd ondependentl|y

-C02-, or -SQ2

replaced by -0- - e _gonpound accordi ng
to claimi, wher ei nS r |?{| onal |y substi tuecﬁCleSJE‘;tl c group,
or an optlonall ehtltu /g sel ected frg a) a 3 6 e ed
nonocycl i c sat @

ergarRft

ary ring, (b) a 5-6 d heterocyclTc ring
havi ng 1-2 lug |ndependently sel egjy Q™ ni trogen, oxygen, or
sul fur; or (c) a 5-6 nenbered nonocyclic or a 9-10 nenbered bicyclic
heteroaryl ring having 1-3 heteroatons independently selected from
ni trogen, oxygen, or sghkur. 6. The conpound accordi pggto claim5, wherein:
R3 is an optionally substituted group selected fromnethyl, ethyl, propyl,
i sopropyl, isobutyl, tert-butyl, cyclopropyl, cyclopentyl, cyclohexyl,
phenyl, pyridyl, thienyl, furaqyl i soxazol yl, triazolyl, benzothienyl, or
benzo[ 1, 3] di oxol yl . 7. Ipe (¢2s] uound according to any one of clains 1- 6,
wherein Wis sulfur. ) npound according to m 7 wherein X is

sul fur. 9. The conpo to claim38, wher §Lgrog¢gen 10.
The conpound accordl gto wherein Ais ound sel ected
fromthe foll ow /U8200§)014223 NN/~
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12. A composition comprising an effective amount of a compound of formula I:
N—N 3
W/AX>\N/QR
R® | N)
I

or a pharmaceutically acceptable salt thereof,

wherein:

W and X are each independently oxygen or sulfur;

A is nitrogen, CH, C-CN, or C-(C;_s aliphatic);

R! and R? are taken together to form an optionally substituted 3-7 membered saturated,
partially unsaturated, or fully unsaturated ring having 0-3 heteroatoms independently
selected from nitrogen, oxygen, or sulfur;

Q is a valence bond, -C(O)-, -C(O)NR-, -C(O)C(0O)-, -CO,-, -C(O)CO;-, -SO,-, or an
optionally substituted Cy.¢ alkylidene chain, wherein:

one or two non-adjacent methylene units of Q are optionally and independently
replaced by -O-, -S-, -NR-~, -C(0O)-, -CO,-, -C(O)NR-, -OC(O)NR-~, -NRC(O)-,
NRCO;-, -NRC(O)NR-, -S(O)~, -SO,-, -NRSO,-~, -SO,NR-~, or -NRSO,NR-;

each R is independently hydrogen or an optionally substituted C;_¢ aliphatic group, wherein:
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SSHSSHOI\ NN 1-109 1-110 N NO SSNO NI-111 12. A
conposition conprising an effective anount of a conpound of formula I: - /
NQR3 W X WO 2mi4/098758 R2 . or a pharnmaceuti cal | y accept apica/isadws/ot42es eof |
wherein: Wand X are each independently oxygen or sulfur; A is nitrogen,
CH, CCN, or CG(Cl1-3 aliphatic); RL and R2 are taken together to form an
optionally substituted 3-7 nenbered saturated, partially unsaturated, or

ful |y unsat utvat Rdonndp ma\ghmgnﬁrogeﬂnem)ﬁrﬂabpumlailllydﬂmnd@mﬁdrywt}ﬁmb@ﬁfc%énf rom

ni t rogen, oxygen or sul fur; is a val ence bond, Cﬁ O NR-

-0 O-, -cofom ey eytismplly Su@@ﬂed v mgnbesis saate ypaé%bturtseﬂuéﬁtﬂe@?r 6

al kyl i dene chal t Q are

optionally and f@#&ﬁ%@% gﬂ%g[i Im?/x@%a%'h aceda%aatze)gisai(hed@tdltﬂ;‘?l Qfﬂeern%f%h ﬁ(ﬁm
-C(ONR-, - OC(@hexEro, mdNRﬁi(d@)t-ly selddRO@om nﬂN@@ﬁ xyigen, or SGIE)r; SOZ- - NRSO2- :
SOZNR— 30r - NRg(PZN ach I s i ndependent|y hydrogen or an optionally

subst i t Bt Scpelseted Trom Bipgd oup, wherein: -76 WD 2004/058753

PCT/ USZQQ?&!W%ﬁall}I msﬁulgga defclddgrg@me nitrogen atomare optionally
t aken togeth wth the nitrogen to forman optionally substituted 3-7

menber ed sat (@ at3e&lmep‘émete|dahdn;ocunlkam&—h@ aembered Hieycliy satnsdtd, patieldy ri ng
havi ng 0-2 heter oat ons a(ild.l tion to the nitrogen bound
unsaturatéd, 'of af
(b) a 3-7 membered heterocyclic ring having 1-3 heteroatoms independently selected
from nitrogen, oxygen, or sulfur; or
(c) a 5-6 membered monocyclic or 8-10 membered bicyclic heteroaryl ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, or sulfur;

and a pharmaceutically acceptable carrier, adjuvant, or vehicle.

13. The composition according to claim 12, wherein:
R! and R? are taken together to form an optionally substituted 5-7 membered saturated,
partially unsaturated, or fully unsaturated ring having 0-2 heteroatoms independently

selected from nitrogen, oxygen, or sulfur.

14. The composition according to claim 12, wherein:
Q is a valence bond, -C(O)-, -C(O)NR-, -CO,-, -C(0)CO;-, -SO,-, or an optionally
substituted C;.4 alkylidene chain wherein:
one or two non-adjacent methylene units of Q are optionally and independently

replaced by -O-, -S-, -NR-, -C(O)-, -CO,-, or -SO»-.

15. The composition according to claim 12, wherein:
R?is an optionally substituted C;.¢ aliphatic group, or an optionally substituted ring selected
from:
(a) a 3-6 membered monocyclic saturated or aryl ring;
(b) a 5-6 membered heterocyclic ring having 1-2 heteroatoms independently selected
from nitrogen, oxygen, or sulfur; or
(c) a 5-6 membered monocyclic or a 9-10 membered bicyclic heteroaryl ring having

1-3 heteroatoms independently selected from nitrogen, oxygen, or sulfur.
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thereto, independently selected fromnitrogen, oxygen, or sulfur; R3 is
selected fromR or Ar; and Ar is an optionally substituted ring selected
from (a)we 28e58B3ber ed nonocyclic or 8-10 nenbered bi egaliscosatieat ed,
partially wunsaturated, or aryl ring; (b) a 3-7 nmenbered heterocyclic ring
havi ng 1-3 heteroatons i ndependently selected fromnitrogen, oxygen, or
sul fur; or (c) a 5-6 nenbered nonocyclic or 8-10 nenbered bicyclic

het er oar yl ri ng having 1-4 heteroatons independently selected from

ni t rogen, ){g/ or sulfur; and a phar maﬁfeutl cally acceptable carrier,

adj uvant , o A1 FRITBOSition Aerardins B EY OPGA! e (-1 WSt XY i sulur-wher ei n:
Rl and R2 are taken together to forman optionally substituted 5-7 nenbered
saturated, partially unsaturated, or fully unsaturated ring having 0-2
het er oat ons 1'hd€heccteptditjon ®ebwliigad claimrhonivhewiyeX, is eadfigen, or sul fur. 14.
The conposition according to claim 12, wherein: Qis a val ence bond,

-0-, -ONR-, -002-, -C(OCxR-, -SX-, or an optionally substituted
Cl-4 al kyl i degeTabamM mﬂc@ord@ﬁgeto%ﬁm %&eﬁpmgﬁﬂfogeﬁt hyl ene units of Q
are opti onal I y and | ndependent ly ~ repl aced , NR-, -C(O)-

-C02-, or - -. 15. The corrp05|t|on accordl ng to cIa| m 12, wherein: R3 IS

an optlonall stltuted Cl.6 group, ofr. optionally
substi tuted ?'{? 3 S EPERYSLPD ?CFBW? t§)c 3 Wﬁﬁ%ﬂbgéﬁﬁﬁonocycl ic saturated or
aryl ring; (b) a 5-6 nenbered heterocyclic ring having 1- 2 heteroatoms

i ndependent Ié sel ected fromnitrogen, oxygen, or sulfur; é a 5-6
nmenber ed nond@yd&he éOIQPOSaUCQl%Omﬂ@@n&%wﬂl@nﬂﬂét@ﬂm@ﬁw al‘lla dgitiendli ng  1-3

5004) 0ol Eye R AR GE o 5 R il bri BT A AR an A ARl Bl My -7 O
cl ai s i@mbbomodaaterynagéht, a nettotiophic faclor, dhen saAPfs itichidiy aediovacilgr t 0 cl ai m

16, wherein X is sul fur.
disease.

21. A method of inhibiting JAK-3 kinase activity in:
(a) a patient; or
“(b) a biological sample;
which method comprises administering to said patient, or contacting said biological

sample with a composition according to claim 12, or a compound of formula I:

W/k >\N JQR®

\

or a pharmaceutically acceptable salt thereof,

wherein:

W and X are each independently oxygen or sulfur;

A is nitrogen, CH, C-CN, or C-(C,_; aliphatic);

R' and R? are taken together to form an optionally substituted 3-7 membered saturated,
partially unsaturated, or fully unsaturated ring having 0-3 heteroatoms independently

selected from nitrogen, oxygen, or sulfur;
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18. The conposition according to claim16, wherein Ais nitrogen. 19. The
conposi tion according to claim16, wherein Ais CH 20. The conposition
accor di ngwocoed/@sTa312, additionally conprising an additipemalS20mshesapeut i c
agent selected froman anti-proliferative agent, an anti-inflamuatory
agent, an inmunonodul atory agent, a neurotrophic factor, or an agent for
treating cardi ovascul ar disease. 21. A nethod of inhibiting JAIL-3 kinase

activitQib ﬁ:Vale(1®bcmdpe(ﬁ(@nt—C(@)NRb)C(@)G(@)-oglmﬁ{ -G{t@p\@@ ), -Sﬂlc)}i.,gjj alﬁet 'hOdI

' I nj st er. t ' tient, or contacting sai i ol ogi ca
gg%lr gs\?m'stﬁgg}wg ﬁ%ﬁéﬁ%ﬂr@égﬁé’ﬂﬂgﬁg&% ShETER 12, or agporrpound of gf ornul a
2 WN -N, Q5@ ortwld no¥ladihcentifetiient ﬁnits%f,@a&@]iggﬁ%d‘%ﬂéé n@GEGPL abl e

salt thereof, wherein: and X are each inde t'ly oxydgen or - sul fur; A
i s nitrogen, CHEepl@adny -6F, S-(-OR-3-G0)1pREO¢ YC((RNRanDED)NRe, -NRE&(D)t,0g€et her

to f ti I LGyt -7 S {ed, Lally

ugs a'? L;na? gd?po?‘?@@ﬁ%‘lﬁ#@;@ﬂ\&@% 2%031’ ﬁ%ggmgggz %tcﬁ?éﬁ%r %ra‘g\gﬁ?zﬁ\h%épendent |y
| ect f, oy BN § ) 9 | in:

PCT/ US20031 004038 0y g o B o o IR, wegpin

- 002-, - C(O) bR boumbin the gpmenitiogen el 4g oplierallytiakeadogeihes vethithe nitmgen

chai n, wherei n:t?g&%l %?ﬁtwaﬂ%ﬁb%g{u?e%?%? fnrg?t h_%f{]a&r§a:;§a;t%§l%ngétaag§cﬂﬂf?al |y

and i ndependent reprace

-OC(O) NR-, - NREGID) unsatReD2ing haWREOQ) Meeroatofls Qn-additiao the MRS R boun®O2NR-
or - NRSO2NR-;

thereto, independently selected from nitrogen, oxygen, or sulfur;
R’is R or Ar; and
Ar is an optionally substituted ring selected from:
(2) a 3-8 membered monocyclic or 8-10 membered bicyclic saturated, partially
unsaturated, or aryl ring;
(b) a 3-7 membered heterocyclic ring having 1-3 heteroatoms independently selected
from nitrogen, oxygen, or sulfur; or
() a 5-6 membered monocyclic or 8-10 membered bicyclic heteroaryl ting having 1-4

heteroatoms independently selected from nitrogen, oxygen, or sulfur.

22. A method of treating or lessening the severity of an autoimmune disease, a
neurodegenerative disorder, or a hematologic malignancy, comprising the step of

administering to said patient a composition according to claim 12.

23. The method according to claim 22, wherein said disease or condition is an
allergic or type I hypersensitivity reaction, asthma, transplant rejection, graft versus host
disease, rheumatoid arthritis, amyotrophic lateral sclerosis, multiple sclerosis, Familial

amyotrophic lateral sclerosis (FALS), leukemia, or lymphoma.

24. The method according to claim 22, comprising the additional step of
administering to said patient an additional therapeutic agent selected from an anti-
proliferative agent, an anti-inflammatory agent, an immunomodulatory agent, a neurotrophic
factor, or an agent for treating cardiovascular disease, wherein:

said additional therapeutic agent is appropriate for the disease being treated; and
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each R is independently hydrogen or an optionally substituted C1_6

al i phatic group, wherein: two R bound to the sane nitrogen atom are

opt i onal |yot2ads3810get her with the nitrogen to form anPoptuisesialolisz23
substituted 3-7 nenbered saturated, partially unsaturated, or fully
unsaturated ring having 0-2 heteroatons, in addition to the nitrogen bound
thereto, independently selected fromnitrogen, oxygen, or sulfur; R3is R
or Ar; and Asaid sddinomspthevapehtiy aganbstadinitiedrad togetheveieh &dd Esmpasit(c)asa 3- 8
menber ed noc clic or 8-10 nbered bicyclic saturated, partially

unsat ur %EP%, ogfrec PK of ?erl?gf,ate(lggoal Sl %9%3&0@&8 Rettof 8 apuitiple dpsags foravi ng 1- 3
het er oat ons i ndependently selected fromnitrogen, oxygen, or sulfur; or
(c) a 5-6 nenbered nonocyclic or 8-10 nenbered bicyclic heteroaryl ring
having 1-4 heteroatons independently selected fromnitrogen, oxygen, or
sul fur. 22. A nethod of treating or |essening the severity of an autoi mmune
di sease, a neurodegenerative disorder, or a hematol ogic malignancy,
conprising the step of admnistering to said patient a conposition
according to claim12. 23. The nethod according to claim?22, wherein said
di sease or condition is an allergic or type | hypersensitivity reaction,
asthma, transplant rejection, graft versus host disease, rheumatoid
arthritis, anyotrophic |ateral sclerosis, multiple sclerosis, Famli al
anyotrophic | ateral sclerosis (FALS), |eukem a, or |ynphoma. 24. The net hod
according to claim 22, conprising the additional step of admnistering to
said patient an additional therapeutic agent selected froman anti -
proliferative agent, an anti-inflammatory agent, an inmunonodul atory agent,
a neurotrophic factor, or an agent for treating cardi ovascul ar di sease,
wherein: said additional therapeutic agent is appropriate for the disease
being treated; and -79 WD 2004/ 058753 PCT/ US2003/ 014223 said additiona

t herapeutic agent is adm nistered together with said conposition as a
singl e dosage formor separately from said conposition as part of a
mul ti pl e dosage form -80
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